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Spaio, 25, 108, 158, 278, . Bug. 543, 636, 
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670, 851, 1027 

Bray, 756 
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No. 1,206. 


THE ETHICS OF ELECTRICAL 
ENGINEERING 


Ix a recent issue of the RkvrEW a correspondent, signing 
himself “Consultant,” suggested that we should address 
ourselves to the question whether the interests of the elec- 


trical profession were best served by entrusting the design of 


new installations to gentlemen confining themselves entirely 
to consulting work, known usually as “consulting engineers," 
or to those holding posts as managing engineers to electrical 
undertakings belonging to local N usually known 
as “ municipal electrical engineers,” 

In order to enable us to consider the very interesting point 
raised by our correspondent, we will assume that the 
principals in the transaction are a local authority about to 
inaugurate an electric supply system, the local authority 
being inler aliu anxious as buyers to deal in the best market 


and to secure the best value for their money. 

Under these circumstances we have to ask whether the 
desired result can be best secured by empioying a consulting 
engineer solely devoting himself to this class of work, or to 
one who is in receipt of a salary from another local authority 
for duties involving daily a full day's work, and who there- 
fore is able to deal with the matter in his leisure time only. 

In order to permit us to come to a decision, we have to 
consider the matter from three or four points of view. 
Firstly, What work is involved in the duties to be performed ? 
Secondly, To what extent is the ordinary consulting enginecr 
capable of fulfilling the duties ? Thirdly, What are the 
superior advantages accruing from engaging the services of 
an engineer occupied in the daily supervision of running 
plant? And, fourthly, How far his daily work would 
interfere with his fulfilment of the duties involved ? 

Taking these points in order, we presume we are right in 
supposing that the local authority would desire the gentlemen 
to whom it has entrusted its interests to make a careful survey 
of the town in order to study the local conditions, and, during 
the inception of the scheme, to attend its meetings in order to 
settle the details of the scheme. The authority would also 
desire him to act, as it were, as its buyer, and, with this in 
view, to draw specifications of its requirements, and to issue 
the necessary plans in order to get in public tenders. It 
would desire him to do all that was necessary under the pro- 
visional order, such as the obtaining from the Board of 
Trade the sanction to the system, and the preparation of the 
statutory maps of mains; it would desire him to be its 
intermediary with the Local Government Board, to which 
the Legislature has relegated the sanction of loans raised 
under the Public Health Act. He would be required to 
supply the Local Government Board with the necessary 


plans, and when the Local Government Board inquiry was 
fixed, to attend the same in order to expound the scheme 
before the inspector. When the tenders came in he would 
have to make a careful synopsis of them, and would no 
doubt be expected to attend the meetings of the Electric 
Lighting Committee when his report was under discussion. 
After the contracts were allotted it would be his duty 
to settle all the technical details, and to be responsible 
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If the 
general conditfeng :áttàeheg d. A- specification were 
anything like those which we have from time to 


time criticised in these columns, they would doubt- 
less provide that the representative of the purchasers 
should inspect the progress of the work on the contractor’s 
premises ; he would have to see that the foundations for the 
plant were properly set out in the central station, and subse- 
quently to supervise the laying down of the plant there ; he 
would have to enact the duties of an accountant in the 
matter of keeping the records of the accounts with the 
contractors, measuring up the work from time to time, and 
issuing certificates of payment; and when the work was 
completed it would be his onerous duty to make the complete 
tests of plant and to certify or otherwise as to the conformity 
of the same with the specification. 

Tt will be known to our readers that in addition to these 
duties, the engineer appointed frequently acts as arbitrator 
in case of dispute, though this is a duty which, in our 
opinion, should properly belong to an independent person. 

On the whole, it will be seen that the local authority would 
properly expect from the intermediary chosen by it a very 
heavy drain upon his time. : 

It is now for us to consider to what extent a consulting 
engineer, acting solely in that capacity, can fulfil the above 
duties. Obviously he could not properly fulfil those duties 
if there were truth in what was recently written by a 
contemporary— in the early days of electric lighting the 
consulting engineer got mixed up with the contractor some- 
times, and has not quite extricated himself even yet.” No 
person could properly act as the trusted adviser of the pur- 
chaser who had interests in a manufacturing concern ; we 
resent, on behalf of our leading consulting engineers, the 
uspersions, in this respect, cast upon them by our contem- 
porary, and we may proceed on the assumption that whether 
a consulting engineer or a municipal electrical engineer be 
appointed, either will be entirely without contracting 
interests. 

We return, therefore, to the question to what extent a 
consulting engineer, solely devoting himself to that class of 
work, can fulfil the duties properly expected by the local 
authority inaugurating an electric undertaking. The list of 
duties is a long one, and if the consulting envineer has more 
than one job in hand he will not be able to see everything 
done with his own eye, but will act as the supervisor of 
others. There are, however, certain duties which he will 
not be able to delegate to others, such, for instance, as thie 
conferences with the Electric Lighting Committee, the 


actual preparation of specifications and the attendances at 


the Board of Trade and Local Government Board, as well as 
the supervision of the final tests on site. If he is a 
good organiser and has a sound engineering staff, the 
remainder of the duties should, under his supervision, be 
efficiently performed, and one job succeeding another on 
somewhat similar lines, the varied heads of the work, such 
as the inspection of plant at makers’ works, should grow into 
a system. 

An objection is sometimes raised to the appointment of 
a consulting engineer, that as he is not actually engaged 
in running plant he is liable to specify fads which are of little 
value to the working engineer. On the supposition, how- 
ever, that the consulting engineer to be appointed is in 
active practice, it is obvious that he has good opportunities 
of seeing his own work in operation, and, from the multi- 
plicity of his jobs, he ought to gain a very extended experi- 
ence of plant in actual operation. 

From the mere £ s. d. point of view, a purchaser is cer- 
tainly better off in entrusting the buying of his plant to one 
who is constantly coming into the market. than to one who 
has only an occasional job to give out. 

So much for the consulting engineer’s side of the ques- 
tion. Let us now turn to that of the municipal electrical 
engineer, 

As in the case of the consulting engineer, we may in the 
first case profitably cousider what are the duties to be per- 
formed by a municipal electrical engineer in charge of a 
municipal undertaking. 

In that position he is made responsible by the local 
authority for the proper conduct of works in which a capital 
of, say, £100,000 or £200,000 is invested. Upon the care 


fruit. 


with which he exercises his daily and nightly duties will 
depend the continuity and efficiency of the service and the 
economical working of the plant, while the assiduity with 
which he carries out his duties will have a marked effect 
upon the financial result at the end of each 12 months. 
These duties are extremely onerous, for in the carrying on 
of a 24 hours’ service he is liable at all hours of the day and 
night to he appealed to for guidance by his subordinates ; 
in the conduct of an industrial undertaking he will have to 


personally grapple with labour troubles, and upon his tact 


and care it will depend whether the capital expended shows a 
satisfactory return to the local authority or not. 

These being his duties, we are able to consider our last 
point, namely, to what extent he is able to add to those 
duties the post of consulting engineer to other local 
authorities. 

The municipal electrical engineers of this country are, as a 
class, men who are imbued with a sense of the seriousness of 
their position, and who endeavour to fulfil their duties in the 
thorough manner which their employers have a right to expect 
from them. For instance, to turn the tables, we fancy such 
a one would give a very emphatic reply to a query as to 
whether his duties could be satisfactorily performed by a 
consulting engineer out of Great George Street, whose time 
was already greatly occupied in fulfilling the duties set out 
in the earlier portion of this article. 

Surely the converse holds true, and enables us to give the 
following reply to our correspondent :— 

If a municipal electrical engineer is thoroughly perform- 
ing the duties which devolve upon him in the conduct of 
the electricity supply undertaking of his town, he has abso- 
lutely no time at his disposal to carry out consulting work 
for other municipalities. If he does so, he can only do it at 
the curtailing of the energyand work which the local authority 
employing him has a right to expect from him, and which 
if not accorded is certainly likely to injure the under- 
taking. 

It is idle to urge that the extra work can be performed in 
his leisure time. The local authority employing him has a 
right to expect him to employ his leisure in such recreation 
as will bring him ** fit" to his work next day. 

Nor, finally, is it compatible with his duties that he should 
from time to time absent himself from his work. 

If any municipal engineer is in doubt as to the course 
that will lead most surely to his own preferment, let him 
reflect upon the ** stay at home” instincts which characterise 
those of his colleagues who are drawing the biggest salaries 
in the profession. 


Tuk case of the Corporation of the City 
of Dublin z». The Dublin United Tramways 
Company, which was duly noted in the 
BLecTRICAL REVIEW some time back, has already borne 
Our readers will recollect that it was there decided 
that a tramway company, who are bound to keep the road- 
way between the rails in good order and repair, must lay 
down sand from time to time in order to prevent horses 
slipping. On Wednesday, December 19th, a carter named 
M'Clure sued the company for damages occasioned by their 
negligence in not keeping the tramlines in proper repair and 
condition, whereby a horse driven by the plaintiff fell, and 
the plaintiff sustained serions injuries. The Recorder, before 
whom the case was tried, said that in accordance with the 
decision already referred to the company were bound “to 
sand the line through the streets and keep it in proper con- 
dition.” He gave judgment for the plaintiff for £8 8s. and 
costs. Weare not aware that this important question has arisen 
in connection with tramways in English towns. The problem 
can only arise where mechanical traction is used for pro- 
pelling trams, inasmuch as the horse tramway company will 
naturally keep the track in the best of condition for the Sake 
of their own steeds. It seems a little hard that an electric 
tramway company should be held liable in damages for 
omitting to lay down sand, as it is by no means clear that the 
highway authoritics themselves could be penalised in such a 
way. 


Tramway 
Track Sanding. 
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ELECTRIC AUTOMOBILES. 
A RETROSPECT AND FORECAST. 
By HENRY F. JOEL. 


THE advance of this new industry since November, 1896, 
when * The Locomotives on Highways Act" came into 
operation, has run on parallel lines to that of the electric 
light industry since its emancipation. 

The success now achieved is the result of much persever- 
ance in perfecting details. Three years ago motors, bat- 
teries, controllers, &c. in use for electric tramcars, were well- 
digested apparatus, but the necessity for absolute reliability 
of every contact, connection, and screw, in electric auto- 
mobiles under the strain and excessive jolting they are sub- 
ject to on common roads was not apparent, and has needed 
the most careful consideration and painstaking attention, 
and in the process the modern “electrical, mechanical, 
chemical, and coach building automobile engineer,” (and I 
might add cycle expert) has been evolved. I venture to say 
that the running of electric tramways and railways on smooth 
roads is an easy task in comparison. On one day’s run of 30 
miles, in one of the first electric carriages made a few years 
ago, there were 19 breakdowns due to disruption of battery 
connections, loss of contact in the controller, loosening of 
brushes on motors, and other troubles, necessitating stopping 
on the public road, and demanding the cutest know- 
ledge to find, and repair the faults as best one 
could in the presence of an extremely interested 
crowd of sightseers and their friends, with the cabmen 
passing sarcastic and uncanonical remarks, The next day 
the same carriage went the same journey with only two 
stops, and -the experience gained by three years of such 
trials has brought the electric automobile to ite present posi- 
tion as a practical electrically-propelled carriage, suitable for 
use on common roads, in any weather, at the shortest pos- 
sible notice—instance, the recent trials at Chislehurst. 

The electric automobile is now a marketable commodity, 
and from the many advantages inherent to it must of neces- 
sity become of enormous importance to the commercial 
industry of this country. 

To such men as Reckenzaun and Immisch in England, 
and Jentaud in France, is due the inception of the modern 
electric carriage. Reckenzaun, unfortunately, did not live 
to see his work perfected, and no doubt the great strain of 
such pioneer work shortened his life. Faure, King, and 
Reynier made the stepping stones to the modern electric car 
storage battery, and what the improvements in the battery 
mean may be gathered from the following :— 

The E. P.. Company" s list of 1888 vives the weight of 
“the vehicle battery " trumcar cells, Type T, at 66 lbs. for 
an output of 120 umpere-hours ; now a battery giving a 
practical output of 140 ampere- -hours weighs only 233 Ibs., 
or one-third the weight. In a battery of 40 cells (the number 
used in electric carriages) this would give :— 


23% cwt. against 8 cwt., 


or a saving alone of over three-fourths of a ton. 

Improvements in the motor are equally great. A few 
years ago electric motors to give 2 H.P. ut a reasonable 
efficiency weighed over 5 cwt.,and ran at speeds of about 
800. Electric motors are now made of special design for 
electric automobiles and weigh only 1 cwt., or one-fifth of 
the former weight, and run at a speed of only 600 to give 
3 W.P. at high efficiency. 

With the controllers also, the cumbersome and ineffective 
commutating 8witch and controller with uncertain contacts 
and much sparking, weighing about 1 cwt., is now replaced 
by the improved controller weighing about 14 lbs, and 
giving no trouble after many months' use, and further giving 
all the changes of speeds, change of direction, brake, stop, and 
grouping of cells for charging by means of the one operating 
handle only. 

A brief criticism of the earlier attempts to produce 
successful electric carriages will assist us in making a forecast 
of the future. 

The weight of the carriages, 8005 or omuibuses were out 


of all proportion to the weight of the power-giving battery 
carried by them. The following are examples :— 


- Percentage of 


Vehiclo Battery | power (battery) 
only. only. to combined 
weight. 
e. ; 
Omnibus (London Electric 
Omnibus Company) .. 2°5 tons | 75 ton | 23 percent. 


Omnibus (Electromotive Force 

Company)  .. 22 nu. 167 „n 23 * 
Jentaud Waggonette (France)... 2 8 6 y 23 9; 
Electric Carriage aud Wagon 


Company, of New York, 

hansom cab ll „ 4 ,, 27 - 
Morris & Salom, U.S. A. electric 

brougham .. il y 45 „ 29 „ 


Approximate limit of ‘distance 
the above carriages will run 


on one charge is stated to be — — 25 miles 
Contrast this with electric dog- 

cart and voiturette at Chisle- | 

hurst trials, England, 1900 . 4 „ 4 4 50 per cent. 
Distance that these English car- 

riages have run on one charge — — 50 miles 


The voiturette of The National Motor Carriage Syndicate " has 
an authenticated run from London to Brighton on one charge, a 
total distance of 53 miles, and bas run the same journey on several 
Occasions. 


In these examples I have not given the load-carrying 
capacity, as the distances run varied. 

In the old electric carriages there was unnecessary waste 
in resistances used for control; in magnetic clutches not 
required at all; in complicated spur tooth and worm gcar- 
ings, and in the inappropriate design and construction of 
the vehicle, due to want of experience of both elec- 
tricians and of coach builders. One of the chief defects 
in this respect was the small diameter of the wheels, and 
this, especially in the heavier vehicles, omnibuses, &c., ex- 
perience has shown to be most detrimental. 

The defects I have outlined explain the early failures. 
One instance is recorded of an omnibus that was tried on 
muddy macadam roads in London. It weighed a total of 
over 4 tons, of which the battery was stated to be 70 cells 
of 23 lbs, each, or a total of 1,610 lbs. This is about 18 
per cent. effective power weight. The wheels were of very 
small diameter, and the tractive effort under the cireumi- 
stances must have required a pull of about 200 lbs. per ton 
and 12 H.P. from the batteries, or a discharge of about 100 
amperes from batteries whose normal rate was probably only 
20 amperes. No wonder it stuck in the mud, and the 
batteries were destroyed. In the electric cabs the total 
weight of the vehicle, battery, motor, and gear was given as 
about 2 tons to carry 4 ewt. of passengers ‘and driver, or a 
proportion of one-tenth effective load to vehicle. 

Contrast the weight of these vehicles with a bicycle weigh- 
ing only 26 lbs, and carrying 140 lbs., an effective load of 
five times the weight of the vehicle. 

In the cabs the weight on each wheel was about 10 ewt. ; 
on a bicycle the weight on each wheel is about 3 cwt., and 
bicycle tires will last for some 5,000 miles’ run, whereas the 
wear and tear on the rubber with the heavier weights will 
only give a tenth of the life of the lighter carriage. 

The improvements made apply to every part of the dita: 
tric automobile, viz., the carriage, battery, motors, and gear. 
In America the use of bridged steel tubing makes an 
extremely light vehicle of great strength, and is a great 
advance upon the solid edge plates, often of inferior iron, 
used by coach builders. Specially drawn sectional steel 
channels and angles allow of more easily building the car- 
riage body to them than tubes, and, if well designed, give thie 
required strength as well as the flexibility necessary to soften 
the jar of starting and braking. 

The use of steel framing and aluminium for panels in 
place of the heavy timber construction is another step in 
advance. 

An umbrella will keep off the rain, and the covers of 
closed carriages do no more, and should be made as light as 
possible. 

The size of the wheels has recently received special atten- 
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tion. Dr. Luxenberg has written a most interesting article“ 
which deals with this problem, and has shown that for level 
roads the resistance to traction and the energy consumed are 
within certain limits inversely proportional to the diameter 
of the wheels of the car, and he advises the use of wheels of 
from 3 feet 3 inches to 5 feet or more in diameter. He 
estimates that the use of these larger wheels in place of 
wheels of 2 feet 6 inches to 3 feet diameter usually used, 
would effect a saving on the level of about 40 per cent., but 
this would not apply to hill-climbing, where the power must 
be increased almost in proportion to the gradient, necessi- 
tating either a slower speed or a great reserve of battery 
power. Wheels of a diameter over 3 fect become difficult to 
reduce in speed. 

The deduction of M. Dupuit as the results of careful 
experiment, viz. : The resistance is inversely as the square 
root of the diameter of the wheel" is, in my opinion, a 
much safer guide. It is obvious that wheels of 3 fect 
diameter bridge the ruts and depressions of bad roads much 
more than wheels of 2 feet diameter, and with the heavy 
weights of electric cars the sinking and re-lifting of the car 
means great loss of power. 

In F rance, as the result of actual trials, front-wheel 
driving is preferred as being more economical of power, and 
front-wheel driving is also advocated in Austria. 

In America, Belgium, and in this country, rear-wheel 
driving is the rule. 

Here again the diameter of the wheels is of importance, if 
the front wheels are made of the same diameter as the rear 
wheels, both being of good size, and if the front wheels are 
connected to the rear wheels by a flexible “perch pole” 
(known as a “reach” 
transmitted directly from the back wheels to the front wheels 
and not through the springs of the carriage body, there does 
not appear to be any advantage either way and the con- 
venience of applying the power to the rear wheel, where the 
greatest weight is usually carried, more than counter- 
balances any small gain as between trailing and pushing. 
The original bicycles were front-driven with large wheels and 
small trailers ; the modern safety is rear-driven with both 
wheels of the sume diameter. 

Pneumatic tires versus solid rubber tires have been 
practically investigated in America by Mr. R. A. Fliess, who 
found that a comparison of the results obtained while 
travelling over the same ground—good hard asphalte streets 
—at the same speed—about 94 miles per hour—was 80727 
watt-hours per ton-mile for solid tires as against 82742 
watt-hours per ton-mile with pueumatie tires, an advantage 
of about 10 per cent. On the other hand, Michelin's 
experiments in 1898, show that pneumatic tires require less 
tractive effort, and especially on bad roads with varying 
gradients, and also as the speed increases. Pneumatic tires, 
owing to their greater resiliency, materially add. to the com- 
fort of the passengers, are much better for the batteries and 
motor, and the general opinion is they save power, but they 
are more expensive and not so reliable as solid rubber tires. 

The power transmission gear, although not materially 
altered, has made some progress in details of the chains, and 
in the use in some cases of raw-hide spur tooth pinions, and 
also of roller bearings. There is no great difference in the 
type of gears in France, America, and in this country ; 
all use the toothed wheel and pinion, and the bicycle 
or other chains. The more experienced practice with 
petrol cars, as in the case of bicycles, appears to favour 
the bicycle chain ; it certainly has the great advantage of 
adaptability under varying movements of the centres. 

Many of the electric carriage builders in France and this 
country are adopting the double motor drives, one motor to 
each front or cach back wheel, and it has the advantage of 
simplicity in saving the balance gear and the friction of the 
live axle; it is most convenient for regulating the 
contro], and gives a greater reserve of power applied exactly 
at the point of greatest resistance when hill-climbing. 
Another advantage is, that in the event of derangement of 
the gear of one motor, the other motor can run the carriage. 
The use of a springy and separate underframe, independent 
of the carriage, to carry the electric motors between the two 
axles is another step in advance ; the vibration of the motor 
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in the States), so that the power is“ 


is not communicated to the carriage, the motors with their 
frame are readily detachable from the carriage for inspection 
or use in another carriage, having the same distance between 
the axles, and the underframe constitutes the flexible “perch 
pole“ before mentioned. 

In Austria, and also in America, the use of electric motors 
constructed directly in the hubs of the wheels, in the two 
front, or all four wheels, is advocated, but as they have not 
had extended trials, it is difficult to say what advantages can 
be obtained, especially as the motors are geared down to 
drive the wheels by somewhat complicated tooth gearing, 
and except for the cushions formed by the pneumatic tires, 
are subject to all the concussions of the roads. 

The question of the design of the carriage has received 
much attention, and particular ly recently. The great object 
has been to make a carriage that is comfortable and safe, 1.2., 
with a low centre of gravity and broad wheel base, that can 
be easily steered and quickly stopped. In this latter point 
electric vehicles have the very great advantage over all other 
types of motor cars, as the electric brake is so convenient, 
unfailing in action, and quick to stop the carriage, that the 
mechanical brake is hardly applied at all; and last, but not 
least, it must be elegant in appearance, so as not to appear to 
require the horse to complete it, and yet not to be like the 
„piano box run-about," or the“ coal scuttle hansom,” of 
America, or the lorry type of cab of London and Paris. 
This question of elegance may now beconsidered as solved, the 
disposition of. the batteries under the seats, making the front 
wheels of the same size as the back, the use of ** Akerman ” 
steering gear, and consultation with the carriage. builder as 
to design, have combined to produce some. really beautiful 
electric carriages in this country. 

The improvements in electrice motors are well known to 
readers of the Ei kcriican Review, and need not be enlarged 
upon. Making them multipolar to save weight, to obtain large 
polar surface and decrease of non-active wire, and the use of 
aluminium in their construction, as well as more careful design 
to stand an overload often of 100 per cent. or more, and to 
over-run their normal speed withont sparking, are all points 
that have been most carefully studied, and adapted to the 
special requirements of electric automobiles, 

The improvements in storage batteries are mostly improve- 
ments in the mechanical details of the supporting grids to 
allow full expansion of the paste, and to avoid. sulphating, 
in the mechanical support of the plate, and also in the 
increase of the specific gravity of the electrolyte, from 1,050- 
1,200 to 1, 150-1.300, and the consequent decrease in 
volume and weight and prolonged E.M.F. The use of both 
* Plante” formed type, and of the“ Faure’? or pasted type, 
are advocated. by their different makers, but for electric 
automobiles the pasted and lighter form of electrode. has a 
great advantage, 

The better support of the pasted electrode by moulded, 
porous, earthenware divisions is of interest. Improvements 
have been made in the chemical composition of the depo- 
larising paste and the mixture of the paste with other 
materials to make 1t more coherent, and as a result batteries 
for traction purposes, whilst giving three to four times the 
output for the same weight, are now much more durable, and, 
indeed, from my own experience I have known batteries 
(Rosenthal) after two years of very rough use in a motor 
car still giving within 10 per cent. of their original out- 
put, with hardly a trace of sulphating. The use of zinc with 
peroxide of lead gives a higher E. Al. F. (Wheatstone gives 
this as 27146 volte) than leid and peroxide of lead, but 
necessitates the use of porous pots. Nuch a battery has been 
introduced by the Lee-Coll Company and others. This 
battery has the advantage in common with other types of 
porous cell storage battery, that it can be quickly charged 
and the whole energy stored in one to two hours, that is to 
say, during a stop for lunch. 


99 


Charge 90 amperes 


Zinc peroxide of lead battery 
for two hours. 


of 120 ampere-hours, 


Aud can be discharged at 20 to 60 amperes, whereas the 
best form of pasted type must be charged at 20 to 40 amperes, 
but is more efficient, gives a greater output for the same 
weight, and is more durable. 

This property of being quickly charged is of immense 
iinportance, and is a decided step in advance, The 
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problem of being able to make a specially coherent 
and tough  pasted electrode to stand charging in 
such a short time without disruption is not au impos- 
Bible one, and I hope will soon be solved. The con- 
nections of cell to cell, the protection of the cells from 
damage by vibration, and other such details are now all fairly 
perfect, and it is a fact that batteries are now made giving 
under favourable conditions 15 watt-hours per lb. of com- 
plete cell, and 20 watt-hours per Ib. of electrode of guaranteed 
durability. This represents a gain in output of over 400 per 
cent. in the last ten years. 

The questions of speed and control also come in for 
criticism. In France the limit of speed is fixed at 12} miles 
through traffic and 184 miles on the open road. In America 
the speed is taken at 12 to. 14 miles, and in England at 
12 miles per hour. | 

As is well known, electric automobiles can be run 
for short periods at very high speeds—as much as at 
the rate of 60 miles an hour—and 20 miles an hour is 
easily attained, but the speed of 12 miles an hour is the 
present limit, as beyond that speed windage (unless the 
vehicle is specially designed) becomes a great power eater, 
the power required increasing within limits, almost as the 
square of the speed. 

It is difficult to class the different methods for controlling 
the speed. The main system is what is known as “the 
series parallel system," and consists in grouping the batteries 
in parallel, or series, as increase of speed is required, or 
grouping the motors in parallel, or series, with the same 
object, and also in combining the two. In America, with 
single motors, they sometimes use double-wound armatures 
aud different windings of the fields for regulation. The 
system in favour in this country is to regulate by altering 
groups of cells, say, with 40 cells in four sets of 10, arranging 
them in four parallel for slow speed, then in two groups 
of 20 for more speed, and all in series for full speed. 

A system of control has recently been introduced which 
appears to be a great improvement. It is: Starting on the 
basis that the greatest power is required for hill climbing, 
the motors are then in parallel, and are worked at their 
norma] speed and highest possible efficiency ; the limit battery 
discharge is not exceeded whilst the carriage is geared to 
ascend the hills at half speed. For running on level roads 
at higher speed the motors are overrun, and for slow speed in 
traffic the motors are coupled in series. This system has 
great .promise, it is simple, and apparently meets the neccs- 
sities of the case. 

A most interesting feature adopted in recent carriages is 
the recuperation or back-charge given to the batteries when 
the carriage is running downhill, as much as 25 per cent. 
of the current taken in ascending is returned to the 
batteries when the carriage is descending, but for a much 
shorter time. This, however, is a great gain on a long 
journey, as it restores the battery to the fullest possible 
E.M.F. for the time. 

The progress I have briefly sketched and the improve- 
ments made during the last three years has enabled a 
convenient, elegant and practical type of electric carriage 
to be made that will run from London to Brighton 
on one charge of electricity. With a vehicle weighing 
only 4 cwt., battery and motors 8 cwt., and passengers 
$ cwt., or 15 cwt. in all, experience shows that such a carriage 
can be run the 50 odd miles, through hilly country, for 
under 100 watt-hours per ton-mile, which, at 3d. per unit 
for electricity, comes out at about ld. per ton-mile, or 
under 14d. per mile for two passengers. This is the cost 
of electric energy only, and compares most favourably with 
the cost of petrol, steam, or horse-drawn vehicles. 

Mr. Fliess (in America) has, after most exhaustive prac- 
tical trials, proved that tradesmen’s electric vans carrying 
600 lbs. of parcels, can be run at less cost than horse-drawn 
vehicles, The actual results obtained were :— 

Cost per ton-mile horse van, 33 miles per day, 
two horses, including all charges n 
Cost per ton-mile electric, 33 miles per day— 

eurrent at 13d. per unit, including all charges — ad. at 24d. 
unit = . 

M. Georges Forestier, as the resulta of actual trials in 
France, gives :— 

Cost per ton-mile steam lorry ... tee us cm; 
Cost per ton-mile petrollorry ., iss we = Od. 


= "Ad. 


The cost of electric carriage, with improved and more 
efficient vehicles, such as I have indicated, will be less than 
given above, whilst the advantages of control, great brake 
power, absence of vibration, smell and noise, and increased 
comfort are all on the side of the electric automobile. 
Another great advantage is that the electric carriage does not 
frighten horses or cause them to shy to anything like the 
same extent as some petrol cars, the disadvantage being the 
difficulty of obtaining a fresh charge on the batteries, This 
difficulty is now being rapidly overcome by the readiness of 
the electric supply companies in towns and in country dis- 
tricts to provide motor houses and to re-charge at all times, day 
and night, and at a reasonable cost. Charging stations are 
even now open in every district in London itself and at 
Chelsea, Hampstead, Richmond, Windsor, Watford, Stratford, 
Leyton, Harrow, Chislehurst, Woolwich, Weybridge, 
Willesden, Greenwich, Putney, all on main roads leading 
from London, whilst still further out there are charging 
stations at Guildford, Crawley, Woking, Tunbridge, Chelms- 
ford, Luton, Cheltenham, Reading, Maidenhead (and many 
other towns on the River), Brighton, Southsea, Hastings, 
Oxford, Bath, Bedford, &c., and so on throughout the 
country. | i 

There is an Association of Electric Carriage Builders 
being formed especially to obtain and increase the facilities 
for re-charging, and whose first object is to provide maps, 
showing where the charging stations are situated. In the 
near future there is likely to be as good an accommodation 
in that respect as there was in the old coaching days, of 
stables and food for the horses. Indeed, many large hotel 
proprietors in county districts are installing electric power 
for re-charging, or, alternatively, relays of portable ready- 
charged batteries can be easily arranged. It is confidently 
expected that electric carriages will take part in the coming 
1,000 miles’ run organised by the Automobile Club of Great 
Britain. 

In advocating the electric automobile it is not contem- 
plated that it will supersede the horse, or petroleum, or 
steam cars; all have their advantages. The requirements of 
the increasing growth of population demand more facilities 
for rapid travelling, and electric automobiles are eminently 
suitable for public conveyances in towns—for cabs, omni- 
buses, &c. (In London alone there were licensed in 1899 
7,569 hansoms, 3,634 Clarences, 3,626 omnibuses, 1,331 
tramcars.) They are also equally well adapted for light 
tradesmen’s delivery carts—(many of the large trading 
firms have their own electric supply stations)—for doctors, 
travellers, mail vans, &c. For private purposes, Victorias, 
dogcarts, &c., and for coaching trips, all who have ridden 
on an easy-going electric car at the rate of 12 miles an hour 
through the country speak in high praise of the exhilarating 
feeling such travelling gives. Daily electric coaches to 
Brighton, Southsea, Epping, Oxford, Windsor, or other places 
are now easily attainable, and will come; and brakes for 
pleasure parties and many other such uses are evident to the 
thinking mind. The demand for our Colonies must be great ; 
electric carriages are more suitable for use in hot countries 
such as India than those propelled by any other power, and 
there is hardly a part of the world where electricity is not 
obtainable, in many cases far more easily than in tliis country. 

In Great Britain the progress of all automobiles was 
retarded by the Highways Act, and it is only since that 
Act was amended in 1896 that the industry bas had a fair 
start, and, unfortunately, at its start the company pro- 
moter did his best to cripple it by inflated capitalisation 
and grossly inaccurate statements in prospectus by experts 
and financiers. In America electric carriages were being 
made in 1894. The Chicago Times Herald organised trials 
of electric carriages in November, 1895, and it is interesting 
to note that the limit of a run at that time on one charge 
was 20 miles, and apparently only two electric carriages 
competed, as against six gasoline cars. In the recent auto- 
mobile show in New York (November 3rd, 1900),* there were 
70 electric carriages, 73 steam, and 81 gasoline, and the 
electric carriages showed a great improvement, the limit of a 
run on one charge being given at 50 to 80 miles. An 
electric carriage won the prize for quick stopping. Whilst 
running at 10 miles an hour it, was stopped in 5 yards. No 
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horse-drawn carriage going at this speed could be stopped 
within twice that distance. 

The electric automobile industry in America is assuming 
very large proportions, for 200 electric cabs are now running 
in New York alone. Something like 100 firms and com- 
panies with some millions of capital, and employing some 
thousands of workmen, are engaged in the manufacture of 
electric carriages and accessories. Many American cars 
are imported into this country. . 

In France, anyone who has visited the annual exhibition 
held under the auspices of the Automobile Club of France, 
where some 300 cars are exhibited, must admit the immense 
advance of that country, and the elegance of the carriages. 

Special cab trials were held in Paris in 1898, and also 
1899. Inthe 1899 trials 10 vehicles competed, 9 being 
electrical and 1 petroleum. This speaks for itself. Some 
hundreds of electric carriages are in daily use in Paris, but 
they mostly follow the type of electric cab introduced in 
London, which experience has shown have many dis- 
advantages, the great weight of the vehicle being one of the 
worst features, and causing great wear and tear,as well as 
being most uneconomical. At the recent great exhibition in 
Paris (1900), there were many examples of elegant, light, 
and economical electric carriages where the proportion of 
battery weight to vehicle weight was on a par with the receut 
English practice, and it is noteworthy that in May of 1900, 
a specially designed electric car made on the B. G. S. system 
with 54 per cent. effective weight, ran the extraordinary 
dietance, on fairly level good roads, of 160 miles on one 
charge of electricity. At the request of a private firm(!) of 
motor carriage builders in America, made to the American 
Government, the U.S. Consuls in different European 
countries collected the following information, viz. :—In the 
consular district of Paris it is estimated there are 30,000 
automobiles, petrol, steam, electric, &c., in daily circulation. 
In Germany there are 20 electrical omnibuses in service, and 
more are being built as rapidly as possible, as well as other 
types of electric vehicles, and it should be remembered that 
Germany is the home of the Otto, Daimler, and Benz petrol 
engines, In 1899 there were 32 makers of petrol cars in 
Germany, there are 18 or more firms manufacturing motor 
cars in Belgium. In Austria there are several firms making 
electric automobiles, batteries, &c., and in Italy, Netherlands, 
Russia, and other countries there is the same activity, and 
all have the start of this country ; but let us hope that we 
shall now take our place in the markets of the world with 
this new industry, as we did with cycles, and in the past 
with the steam locomotive. 

Four or five excellent electrical and automobile periodicals, 
advocating the new industry, have been started in this 
country since 1895. The daily press are taking much 
interest in it, and we have an extremely energetic Auto- 
mobile Club. Although we have started late in the race, we 
are pushing on, and such trials as those recently held by the 
Automobile Club at Chislehurst, and previously at the Agri- 
cultural Hall, have established the merits of the English- 
made electric automobile as of sound practical utility. The 
economy and efficiency of electric power is admitted; it is 
rapidly superseding steam and other power on our tramways 
and branch railways, and we have the reasonable assurance that 
the future of the electric automobile will be of immense extent, 
and afford employment to thousands of British workmen. 
Electricity is charged with this useful mission ; amongst its 
many useful missions it is for us, its exponents, to do our 
part, and in the next few years we shall see hundreds of 
elegant electric carriages and sightly tradesmen's vans, strong, 
light, economical, and wonderfully handy, in use in our cities 
and on country roads. Streets will then be cleaner, and the con- 
ditions of life more pleasant and healthy. 


ELECTRIC TRACTION AND TRANSMISSION 
IN THE NEW CENTURY. 


By PHILIP DAWSON. 
THE applications of electricity are becoming more important 


every day, and there is practically no industry at present into 
which it does not enter in some form or shape. For the 


production of light, in chemical and metallurgical works, as 
motive power in mines and works of all sorts, and last, but 
nor least, for transmitting power over large areas from the 
mouth of the coal pit or from waterfalls, and for hauling 
trains and running tramways and vehicles of all kinds, elec- 
tricity reigns supreme. The nineteenth century might, 
perhaps, have been called the century of steam; it is not 
improbable that the twentieth century will be known as that 
of electricity. 

A retrospect of the surprising progress of the last 10 years 
is interesting and instructive. England, which produced the 
founders of dynamo design and someof the greatest electricians, 
such as Lord Kelvin, the late Dr. John Hopkinson, Clerk 
Maxwell, not to speak of Faraday, now purchases a large 
portion of her electrica! machinery from the United States, 
Germany and Belgium. Not so many years ago we constructed 
the best electrical machinery, and even exported the same to 
America, 

If we consider such an important branch as electric 
traction, some of the very first electric lines laid down on 
a commercial scale were in Great Britain in the early 
eighties, as at Brighton, Blackpool, Bessbrook and Newry, and 
Portrush, before America had done anything. It is probable 
that the electrical industry of this country has been stunted 
in its growth by the Electric Lighting and Tramways Acts. 
It is true that some of the obnoxious restrictions have been 
removed, but meanwhile foreign manufacturers have out- 
stripped us. 

To England belongs the honour of the first overhead and 
underground electric railway, viz, the Liverpool Overhead 
and the City and South London. Both these lines, after 
nearly 10 years’ service, are as good to-day as when they 
were built, and yet we are only now catching up with other 
nations in electric traction. | 

Ten, even five years ago, the British public, of many 
millions, * mostly fools," to quote Carlyle, were very preju- 
diced against all forms of electric traction. It was probably 
tob novel, and English people do not like new ideas; we are 
a conservative race. Only a few years ago nearly all the 
technical press, with few exceptious, was against the trolley 
system, but fortunately things have changed. What are 
Londoners, the most conservative body of people, doing ? 
The Lendon County Council but a few years ago would not 
hear of such a thing as electric traction, and protested even 
against the very idea, stigmatising the men who were fore- 
sighted enough to see the advantages of electric traction as 
greedy capitalists, grasping at dividends, who wanted to dis- 
figure the streets of London. Now that same County 
Council is proposing to run tramways up Victoria Street and 
down the Embankment. The writer suggested this idea in 
the REVIEW nearly five years ago, and an illustration was 
published showing the Embankment with centre brackets 
surmounted by arc lamps, and a double line of electric cars. 
Then the suggestion was met with ridicule; now it is 
taken up. l 

A little more observation on the part of the public who 
travel abroad would have done much to hasten the intro- 
duction of electric traction into this country. How many 
Englishmen travel in the States or know that country as well 
as the average American knows Great Britain? We read 
of what is done in America, and generally do not believe 
what the Americans tell us. A visit there would do most of 
our works managers, engineers, local authorities and financiers 
much good. Everything America does is not good, nor 
should we blindly copy her, but she has much to teach us. 
All American firms have several of their owners, directors, 
engineers or other employés over in Europe at least once a 
year. They come on business on purpose to see if there is 
anything they can learn, and to find out what markets there 
are for their wares. 

Prof. Perry, in his able Presidential address before the 
Institution of Electrical Engineers, stated that the visit of 
the Institution to Switzerland was a revelation to almost all 
who went. Yet what they saw on that occasion, although 
unknown in England, was not specially novel from a Swiss 
point of view, but, on the contrary, had been in the process 
of development for some years, Not a thing is done in this 
country which is not studied or known by Swiss engineers. 
A little more information as regards the doings in foreign 
countries would do us no harm. 
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Having briefly examined the past and some of the causes 
which are responsible for our not occupying the position 
amongst the nations which by right should be ours, it is 
interesting to consider the present position of the various 
electrical industries. | | 

In this connection figures showing the relative positions of 
the various branches are useful. The development of elec- 
trical, as well as other mechanical industries, has, probably, 
from physical reasons, been more rapid in the United States 
than in any other country. : 

Especially is this the case as regards electric traction which 
has grown phenomenally within the last few years. This is 
chiefly due to the absence of good roads and the necessity for 
cheap and rapid intercommunication caused by the rapid 
growth of towns, Also they are not hampered by Board of 
Trade rules and costly Parliamentary Bills. 

In 1890 there were only slightly over 2,000 miles of 
electric railways or tramways in existence in the United 
States, On these were running approximately 5,000 motor 
ears Now there are considerably more than 20,000 miles of 

electric tramways and railways in America, over which are 
operated 50,000 electric motor cars. 

The total capacity expressed in kilowatts necessary for 
operating the electric cars attains 800,000 kw. Reckoning 
all the energy available in American central stations for all 
purposes, including lighting, power transmission, and 
traction, there must be certainly installed well over 
2,000,000 Kw. 

The total capital investment corresponding to the above 
cannot fall far short of two hundred millions pounds 
sterling. In the following table an approximate comparison 
has been attempted between Germany and Great Britain in 
1895 and 1900. The figures are only approximate, and do 
not include very small and insignificant stations. From it 
will be seen that as regards the total electrical power avail- 
able for all purposes, we have now well caught up with, and, in 
fact, are ahead of Germany :— 


TABLE GIVING COMPARISON BETWEEN GERMANY AND 
GREAT BRITAIN, 


— — — M — — 


- | 1896. 1900. 
Items. erem er NUN. 
Germany. Gt Britain. Germany. Gt. Britain. 

| 


— —— — — — 
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„ 


| | | 
| 
| 


—— —— e a 


Total number of stations of 


all kindde. 206. 140 | 578 300 
Total power installed in | 
Kw. for all purposes. | 57,000 90,000 230,000 | 250,000 
Capacity of power installed | EC | 
in Kw. for traction only | 5,300 3,500 | 60,000 | 50,000 
Miles of track electrically | 
equipped "Wt 600, 100; 2,400, 1,000 
Number of motor cars | | 
i 650 120! 5,600; 2,500 


Total capital invested in | 
traction, lighting, and | | 
power transmission plants „ eee | £35,000, 000 


Having briefly investigated the actual condition of things, 
it may be of interest to make some speculations as to the 
probable future. This can only be done approximately, and 
the safest method is to use what has been done in the past 
few years as a basis, l 

If we go back to 1894 and take the average rate of 
increase during five years, 1894 to 1899, we have :— 


í 


! 


— Germany. | England. eae 
Miles annually newly constructed 427 166 2,200 
Number of new motor cars put 
in service annually ... . 1,050 376 3,000 
Power in kilowatts newly in- 
stalled annually T . . | 10,500 7,400 100,000 


| 


To get a better idea of the average increase in electric 
traction in America we have to go back to 1889 and take 
the average increase during the last 10 years, in which case we 
find that the average annual mileage constructed for electric 
traction during the last 10 years in the United States has 
been about 2,000 miles. The number of motor cars put 


into operation have been 3,600, and the power in kilowatts 
installed to run the cars has been 70,000 Kw. | 

Taking the increase between the end of 1898 and 1899 in 
Germany and England, we find :— 


Germany. Great Britain. 
—— — — — 
oo Increase.“ — Increase. 
. . Ln Per Pent ME Per cent. 
Miles of track equipped 500 28 340 C0 


Number of motor cars put in | 
gervice n 74 500 33 
Total capacity in kilowatts of | 
power installed 95 TAR 


At the present moment there are under construction in 
Great Britain some 500 miles of electric tram and railways, 
and Bills for about 504 more miles have passed through Parlia- 
ment. In Great Britain there are at least four cars per 
mile of track, and about 20 Kw. station capacity is installed 
per car equipped. Then, assuming that the above rate of 
construction will continue for the next five years, which, 
from experience in other countries, is a fair supposition to 
make, before the year 1905, 2,500 miles will be equipped, 
10,000 motor cars will be put into service, and 200,000 KW. 
will be installed for tramway traction alone. 

Considering that lines such as the Manhattan Elevated 
Railway in New York, which is now being converted into an 
electric road, will require a station capacity of 60,000 KW. ; 
and comparing our metropolitan and suburban roads, which 
will have to be run electrically sooner or later, we may safely 
assume that for traction purposes of all kinds a capacity of 
400,000 KW. of central station plant will have to be installed 


in the United Kingdom within the next five years. 


Taking Great Britain and the United States, we find 
roughly that the population of the latter is 75 per cent. 
greater than that of the former, and its superficial area 30 
times greater. "The total electrical power for all purposes is 
10 times as great, there is an electric railway mileage 20 
times as long.with 20 times the number of motor cars 
running. Again, comparing the United States with the 
whole of Europe, their superficial area is about the same. 
Europe has five times the population of America, and yet the 
mileage of electric roads in Europe is only 25 per cent. of 
that existing in the States, which has seven times as many 
cars running. The conditions that obtain in the two 
countries are totally different, but yet these figures are 
interesting. A great deal has been said lately about 
American competition ; here at least is one reason (as regards 
electrical machinery) why America has a great advantage 
over our own manufacturers. 

As regards Germany and its progress, some interesting 
figures are available. The number and capacity of stations 
referred to does not include private installations, of which 
there must necessarily be a great number. On the average 
nearly 82 new plants have been put in every year for the last 
five years, having an aggregate capacity of 36,400 xw. 
The increase last year, considered by iteelf, was 126 new 
power stations, containing a total generator power of 
86,000 KW. | 

As regards Great Britain, it is interesting to note that of 
the total 250,000 Kw. for all purposes installed in this 
country, roughly 100,000 are installed in London and its 
suburbs. Of the total 50,000 Kw. available for traction, 
nearly 18,000 Kw. are to be found in London. This is due 
to the main line railways, which have been equipped so far, 
with the exception of the Liverpool Overhead, all beiug 
there. | 

From careful investigation it is probable that eventually 
atleast half the total power installed will be utilised for 
traction purposes. 

From the large expenditure involved it is evident how 
important it is to most carefully examine all the conditions 
that à new plant may have to fulfil, as well as the local con- 
ditions which obtain. 

There are at present in Parliament nearly 70 new lighting 
schemes and 50 new traction schemes, besides half a dozen 
power schemes for distributing energy from the pits' mouth 
over large areas, 
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The future of electricity in the United Kingdom is very 
bright. Over-production and over-speculation are not to be 
recommended. The recent drop in German electrical securi- 
ties is largely due to this cause. 

But while the future as shown, as far as Great Britain is 
concerned, seems bright, there is a grave danger that unless 
reforms are instituted, British goods and engineers may not 
be exclusively employed. Prof. Perry, in his presidential 
address, stated that our present unsatisfactory position was 
largely due to the absence of properly trained and educated 
engineers, Practice in the shops is necessary, but without 
sound technical education, such as is found in Belgium, 
Germany, Switzerland and the United States of America, it 
is worse than useless. 

In considering the position of electric traction and trans- 
mission in the new century, it is useful to investigate the 
present practice which exists in different countries. 

As regards electric traction, there are two portions to be 
considered, namely, the track and conductor and the power 
station and distribution system. 

At present, as far as conductor systems are concerned, 
only two systems are actually practically in use on a large 
scale for tramways, the trolley and the conduit. Two more 
have been used tentatively ; they are the surface contact and 
the accumulator. 

As regards main line railways, the third rail is always 
adopted. What will be in the future the system generally 
used? That is difficult to answer outright. In the light of 
our present knowledge, we wonld say that in very busy 
thoroughfares with enormous traffic and of considerable 
length the conduit will be installed. That the conduit gives 
satisfaction under such conditions is beyond doubt. With 
this construction it depends entirely on the traffic to justify 
the exceedingly heavy initial expenditure and greater main- 
tenance, 

In nearly all other cases the trolley will be installed. 
There may be exceptional cases where the mixed system of 
accumulators and overhead system may be advantageous, but 
such cases will no doubt be very rare. At Hanover this 
system was successful ; in Berlin the reverse was the case. 

As regards the number, size and type of power stations to 
be adopted, each individual case must be most carefully 
considered. 

The relation of power producing expenses, total working 
expenses, capital expenditure, and interest on sinking fund 
on some of the various possible alternatives must always 
be most carefully examined and compared. A power station 
should, of course, be situated as near to the centre of distri- 
bution of the whole system as is economically possible, all 
other things being equal. 'The ground on which it is 
located should be easily accessible by rail and water, so as to 
get fuel quickly and cheaply. A good and copious supply 
of feed and condensing water should be easily obtainable, 
and the ground such as not to necessitate heavy expense in 
sinking the foundations of the various buildings, 

Where the station is fairly central, and the lines do not 
reach much beyond three or four miles from the power 
house, continuous current generators, with boosters to 
supply the distant and hard-worked lines, may advan- 
tageously be used. When the traffic is very dense, and 
the total power required exceeds from 4,000 to 5,000 KW., it 
will generally be found that, as far as Great Britain is con- 
cerned, three-phase generators, with sub-stations and rotary 
converters, are to be preferred. Where three-phase plant is 
used (with few exceptions) no continuous current generators 
should be installed, the requisite continuous current being 
supplied by rotary converters even for use in the station 
itself, as the reaction of continuous current generators through 
the line on to the rotary converters may make regulation 
difficult. 


Where the station is centrally situated, but with one or 


two lines going out a long way, continuous current gene- 
rators may be used. One or more polyphase generators, pre- 
ferably driven by continuous current motors in the main 
station, can send high tension currents to rotary converters 
in sub-stations near the extremities of the outlying lines. 

In a small system, when the station is centrally located, 
vas engines, driven by water-gas made on the premises, and 
in parallel with accumulators, may, in many instances, prove 
effective, especially where coal is expensive, It is the cost 


of tlie coal whieh will indicate whether in such a case gas or 
steam engines are the more advantageous. A gas plant 
generaly costs about 25 per cent. more than a steam 
plant, but the coal and wages bill with gas are less 
than with steam. To decide on whether steam or gas 
is to be used, the entire cost of production should be 
compared in both cases with the extra cost of gas due 
to larger sinking fund and interest added, arising from 
the greater capital expenditure required by a gas plant. 
The use of blast furnace gas has of late found great extension, 
and great progress in this direction is to be expected. In 
this connection the able articles which have appeared in the 
columns of the ELECTRICAL REVIEW on this subject should 
be carefully studied. 

Where a small plant cannot be located centrally, a sub- 
sidiary battery of accumulators and a booster located in the 
battery sub-station may prove of great value. 

The number of units for a power plant should be as s small 
as is compatible with safe and economical working. Conti- 
nental and American experience has led to the nearly universa! 
adoption of large and comparatively slow speed engines. 

It is interesting to observe how much more similar 
central station practice is becoming in all countries, and how 
it is tending toward a common standard. 

Great Britain, which, owing to the predominance of the 
marine engine, was at one time practically wedded to thie 
high-speed engine, is now largely coming to the direct con- 
nected slow-speed unit. (Germany and the Continent in 
general have already adopted slow speed for a considerable 
period. America has, as is usual with this venturesome and 
go-ahead country, gone through all phases, finally returning 
to the direct coupled slow-speed type. 

The science of engineering knows no nation or country, 
and will always be cosmopolitan. As in the design of steam 
locomotives, so in the design of electrical apparatus, a standard 
type will soon be reached. 

In this connection there is still a very vexed point, aud 
one which, in the interests of all concerned, should soon, 
and once and for all, be settled. Reference is made to the 
rating and standardising of electrical machinery. 

With this end in view, it would be most desirable for con- 
sulting engineers, manufacturers and contractors to come 
together and to unanimously lay down a set of standard 
specifications, such specifications to embody the experience 
gained in all countries, and to, as far as possible, coincide 
with existing commercial standards. 

The future is very bright. England can hold her own if 
she realises the causes which render foreign competition pos- 
sible. We must not be self-sufficient, which can only be 
hurtful to us, in the industrial struggle which becomes daily 
more severe amongst the nations of the world. We have 
always been prone to undervalue our foes, and as Lord 
Rosebery said, to muddle through somehow." 

But this is a very dangerous procedure, and the sooner we 
realise it the better. We should not, as is too often the case, 
shut our eyes and bury our heads ostrich fashion, so as not 
to see the rapid advances made by other nations. 

In conclusion, à word may be said about long-distance 
railways. Mr. Langdon in his paper the other week before 
the Institution of Electrical Engineers, rendered a great ser- 
vice in bringing this matter prominently before the British 
engineering public. 

In this connection the experimental lines just about to be 
opened by the Italian railways present the greatest interest. 

T wo principal lines are now being equipped and are in an 
advanced stage of completion: the line of Lecco-Londrio- 
Chiavenna and the line of St. Felice Bologna. The former 
is 109 kilometres in length with a maximum grade of 2:2 per 
cent. and is at present run by steam locomotives, Ihe 
latter is 84 kilometres long with a maximum grade of 0:6 per 
cent. The Lecco-Chiavenna line will be run directly by 
three-phase motor cars. Each motor car as shown at the 
Paris Exhibition, and built by Messrs. Ganz & Co., of Buda- 
Pesth, will weigh 50 tons and attain a maximum speed of 
60 kilometres an hour. "The goods train will be hauled by 
electric locomotives of 600 H.P. at a maximum speed of 
30 kilometres an hour. 

The electrical current will be transmitted by a three-phase 
system along the line at a pressure of 20,000 volts trans- 
formed down in sub-stations to 8,000 volts at 15 periods, at 


„ — 
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which pressure it will be utilised by the motor cars. There 
are two overhead lines, the rails serving for the third con- 
ductor. 

The Bologna line will be run by accumulator cars, and 
the results there obtained will be watched with interest. A 
similar experiment is at present being carried on by the 
Belgium State railways. 

To conclude, there is little doubt but that as regards 
motive power, electricity in the new century will more than 
hold its own, Its applications to chemistry and metallurgy 
will increase, and its adaptation to lighting remain un- 
challenged. Tn no country is the outlook more rosy than in 
the United Kingdom, and it rests entirely with British 
engineers, manufacturers and contractors to see that they 
secure their proper share of the business. 


TELEPHONIC TRANSMISSION. 


Section 1.—We have lately received from Dr. M. I. Pupin, 
a copy of a paper reprinted from the Transactions of the 
American Institution of Electrical Engineers, which contains 
an account of some experiments conducted in his laboratory, 
and gives in an appendix an important addition to the 
mathematical theory of telephony. In another article in 
these columus there has appeared an account of his laboratory 
experiments on the effect of inserting inductance coils into a 
telephone line, which corroborate the accepted theory, of 
transmission.“ In the mathematical part Dr. Pupin gives a 
simple method of calculating the effect on an otherwise 
uniform line, of inserting inductive coils at equal distances 
along it. That such a system may be approximately 


equivalent to a uniform resultant line, whose resistance, 


capacity, and inductance, are the sums of those of the original 
line, and of the inserted coils or condensers, is, of course, 
known : and that it is not strictly equivalent was recognised 
by Dr. Muirhead in the construction of his artificial cables. 
Within what degree of approximation, however, such a com- 
penn line is equivalent to the uniform resultant line, has 
itherto only been determined, we believe, in special cases ; 
but Dr. Pupin's expressions allow the effect of inserting the 
coils to be readily calculated. The problem of this paper, 
viz., the possibility of improving the Birmingham telephone 
line by inserting leakage coils at the testing posts, is an 
application of Dr. Pupin’s work closely following his methods. 
In discussing the transmission of electrical disturbances 
over telegraph and telephone lines, the disturbance at the 
sending end is resolved into a group of harníonics of different 
periods, the problem is treated as if each of these harmonics 
were transmitted quite independently, and the disturbance at 
the receiving end is taken to be the sum of the disturbances 
due to the separate harmonics, This assumption reduces the 
initial problem to finding an expression for the transmission 
of a single harmonic of given period and amplitude. The 
expression for a disturbance of any form resolved into a 
group of such harmonics is then obtained by addition. The 
assumption that harmonics of different periods do not inter- 
fere with one another is very important. There is no reason 
to doubt that it leads to correct results in the case of copper 
wires suspended in air, but where solid dielectrics or iron 
form part of the system, as iu the case of a submarine cable, 
it appears to be very doubtful. The results obtained by 
Messrs, Squier and Crehore on the Commercial cable, to 
Which we referred recently, do not scem capable of explana- 
tion if harmonics are transmitted quite independently. The 
theory of submarine cable transmission in its simplest form, 
the K R law, depends on the assumptions that the resistance 
of. the metallic conductor and the capacity of the dielectric 
are both independent of the current, ie., of the magnetic 
field. The former is certainly untrue in the case of bismuth, as 
was shown by Prof. S. P. Thompson. Moreover, the resistance 
and inductance are assumed to be independent of the frequency 
of alternation, which is known not to he true of the resist- 
ance, and is probably still less true of the inductance when 
there-is iron in the circuit. For the present, purpose of con- 


‘sidering the effect of putting coils into a twin copper line 


with air or paper insulation, the assumption will be made 
that K, R and L are constants. 


—— ————— — — — — ————— —— — — —— e 
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In telephonic transmission each of a group of harmonics, 
will produce at the receiving end a harmonic disturbance of 
its own period. The amplitude of each harmonic will, 
however, be reduced by transmission in a proportion 
depending on its period, so that the amplitudes of the 
received harmonics do not bear the same relation to one 
another as do those of the sent harmonics, and the resultant 
sound at the receiving end lias a. different. timbre or colour 
from that sent. The set of received harmonics will also 
differ between one another in phase in quite a different way 
to the set of sent harmonics. This latter difference docs not 
seem to affect the action on the ear, and the changes of 
amplitude are the only points necessary to be considered. 
The ratio of the amplitude of the harmonic at the sending 
end to that at the receiving end is called the attenuation of 
that harmonic. On the assumptions we are making the 


attenuation is independent of the amplitude, but usually 


varies very largely with the period. The quality of a 
telephone line is determined when the attenuation of the 
different harmonies is known. If it is small for some 
harmonics the sound will be loud but may be indistinct or 
drummy. If it is large, but has the same value for all 
harmonics, the sound will be low but the articulation clear. 
In a good telephone line the attenuation should not be very 
large, and should differ little for different harmonics. 

Section 2.— The transmission of a line depends on a 
number of constants of which the resistance inductance and 
capacity are the most important.. Besides these there may 
be leakage, and the leakage current may have inductance. 
Proposals to improve the lines are based upon adjustments 
of the values of these quantities, and have been made in 
three directions, all of which were originally indicated by 
Mr. Oliver Heaviside. 

(% To increase the inductance of a line, keeping the 
insulation good. 

(b) In the case of a line whose inductance is low, suc sh as 
a submarine cable, to insert non-inductive leakage. 

(c) In the case of a highly inductive line to insert non- 
inductive leakage. Heaviside’s distortionless line. 


P 


Fig. 1. 


Consider the line of fig. 1 representing a twin line 
arranged in a circle. Alternating forces act at o which 
produce equal and opposite currents in the two wires. "The 
distribution of currents in the system is symmetrical, with 
opposite signs on the two sides, about o x. At 0 and X each 
wire is always at zero potential, and the pair could be con- 
nected at those points without affecting the distribution. 
Either semi-circle o to N then represents an ibis twin 
telephone line with a transmitter at o, and a receiver at N 

The resistance of each wire between o and F is n/2, so 
that the total resistance of the semi-circular loop is R. 

The inductance of the semi-circular loop 0 to N is L. 

The capacity of the semi-circle measured between the two 
wires, disconnected at o and x, is K, the insulation resistance - 
between them r, and the self-inductance of the leakage /. 

For harmonic alternations of period 2 x/w the impedance 
of the loop is 1, where 1? = R? + 1? : and the impedance 
of the leakage is i where i? = ;? + P w. 

The position of any point » is determined by the number 
n, where 0 € P = n x, so that 0 P = n times the length of 
the whole line. Where yn is the current at r, the differ- 
ential equation is 


BP % n? m R + 1. 4%) (K didl + (r+ Hd aly: Un. 
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This is satisfied by expressions of the form a e ^ " * * ^ 


where A, » have any values, and 
u! = (R T Ly) [(K ＋ (r +l}. 
Writing 
c? = (R +L») K , andy? = (r +/y¥) Ky», 
p = 09 (1 + y?) 

We will suppose the current i/o, at the sending point 0, to 
be given. At the point N, where n = 1, the current has a 
maximum or minimum value, and / %%% n = O when n = 1. 

If the impressed current yọ = A e” t, we have 

Yn cosh u = y, cosh (1 —n) p, 
and y, cosh u = Yo 

If » is imaginary amd is w « p is a complex quantity. 
Let u = a + Bs, where «stands for V — 1. Then 

Jn. JV (cosh 2 a + cos 2 ;) e?« 
= yy A icosh 2 (1 — n) a + cos 2 (1 — n) Bj , 
and — yi ¥ (cosh 2 a + cos 2 6) = V2. % e P5 
where 
tan p = tanh a . tan B, 
tan q = tanh (1 — ») d. tan (1 — 2) f. 

If yy is a real harmonic of the form, A cos w /, we have 
Yn V (cosh 2 a + cos 2 f) =a y jcosh 2 (1 — n)a + 

, cos 2 (1—n) fj cos (wt — p + 4), 
all 

4, V (cosh 2 a + cog 2 B) = J2 . A . cos (% — %). 

| cosh 2 a + cos? B 

2 


is the quantity that has been called the attenuation of the 
harmonic. 


The equation to determine a and g takes the form, 
P = (ac 
=(R+Lwe) (k ＋ P(r —lwe);. 


So that 
(à — 82) i = RV T LI — K I. 0 12 
2 a f K RGS TTL - R / o, 
whence 
(a? + 82) B ＋ 11001 — K 770 + K 72 024. 
The expression for the spuare of the attenuation, viz. :— 
1/2 (cosh 2 a + cos 2 f) 


is composed of two terms, of which the first, 
12 cosh 2 a, is always positive and lies between 
' and . The second, 1/2 cos 2 f, is the result of reson- 
ance and may have any value between + O and — 5. In 
practical cases it is generally negligible, compared with the 
first term. For problems of telephony it may, perhaps, be 
neglected, if cosh 2 a is > 5, 1. e., if a exceeds 1°15. If in 


any part of the range of harmonics, important in the human : 


voice, a is much smaller than this, say about *5, for example, 
one would expect the effects of resonance to make the line 
useless for transmitting speech. 

Section 3.—There are three special cases to consider. 

Cuse A.—There is no leakage. so that its infinite, The 
differential equation is now 


01 „% n? = K ddl (R + 1. ddl) yn 
2a? = K w (I — L w) 
23? K u (I + I. o). 

If L w is several times larger than R, 1 may be written 
Lw + 17/2 L , 

then 2a? = R K 2 J. 
2 2 = 2 K L 0. 


If this value of a is large enough to allow cos 2 B to be 
neglected in comparison with cos / 2 a, the attenuation is the 
same for all harmonics, and the line is said to be distortionless. 
By making L large the attenuation is made small. Dr. Pupin 
has taken out a patent for the practical details of applying 
this priuciple to telephone lines by inserting highly inductive 
coils in series with it. 

Case D.— There is non-indueclive leakage lo give Heaviside's 
distorlionless. circuit, Here | = o, and the differential 
equation is d? y, dn? = (R + I. didt) (r^! + Kad) yn 


If Kk n r = L, this becomes i? y, di? = (M + N dit) Yn 
where M? = R? K/L, and N? = KL. 
a = M, and B = Nw. 
The same remarks apply to this case as to the last, about 
the limits within which it is distortionless. 
Case C.—JInduclive. leakage is applied. lo a line whose in- 
ductance is small, 


In the equations for determining a and ĝ in the general 
case write L w = m R, and r = n lw. 


In this case 


Then N 0m n 
ab „ e l on 
Lo 1 +n 
mn — 1 ) 
2aß= M — + K l 0. 


Le 1 ＋ 75 
If n is small compared with unity and with, the equa- 
tions give 
2 a? = (KRw — Rl w) (4 V 1 + % — n) 


The sign to be given to V 1 + m? will be + if K Rw 
is n / o, and — if K R U is < .,) o, s0 as to make the 
right-hand side of the equation + ve in either case. 

If m is large and K kw is > uo, asin («se A, the 
value of a is small, but becomes very large for a small 
change of w, when K R w — k / w changes sign and with it 
the sign to be given to the radicle. But if m is small as in 
a submarine cable, the value of a may be made small, by 
making K R w — k// w small This is the basis of the 
proposal made some years ago by Prof. 5. P. Thompson to 
improve submarine cables by inserting highly inductive 
leaks. 

(To be continued.) 


PARALLEL RUNNING FOR CENTRAL 
STATIONS. 


By L. R. LEE. 


THERE is no doubt that the wish of every central station 
engineer is, or ought to be, to give an uninterrupted supply 
of electrical energy. 

At the present time, and still more as time goes on, when 
the general public are looking upon electric lighting and 
electrically-driven plant as good, commercial, and business- 
like investments, the question of uninterrupted supply 
becomes daily of more importance, more especially in very 
large towns or districts, where it is usual to find fairly heavy 
day loads in the form of motors. 

Most central station engineers have a very great liking 
for the word efficiency; but surely it would be better for 
everyone to lose a little in efficiency and to gain a supply 
which could be looked upon as certain. 

There seems to be nothing more galling to an electrical 
man, when visiting some consumer’s premises, than to be 
told that the gas has been left installed in case of failure of 
the electric light. 

Now, providing that money enough has been spent and 
care cnough has been taken in the selection of material for the 
first instalment of an electricity supply works, there is no 
reason why breakdowns should occur more often in 
such a works than ina gas supply works. But, sad to say, 
the first cost is looked at far too much, and much material 
is installed that will not stand the strains which it . 
is called upon at times to stand, and, in consequence, 
breakdowns occur, to the discomfiture of all concerned ; at 
the same time doing much to mar the progress of the under- 
taking, and to stop it thereby from being an efficient one, 
Thus it will be seen that when speaking of efficiency, break- 
downs have to be included. 

I do not mean to say that the engineer, in all cases, is to 
blame for niggardly expenditure ; he, more often than not, is 
trying to please a narrow minded public by giving them some- - 
thing cheap. Ratepayers certainly ought to be able to sec 
by this time that, iu giving up their old systems of lighting, 
they are doing wisely, and ought, accordingly, to go in for 
something good and lasting, though they bave undoubtedly 
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had their faith in electricity shaken by the failures which 
have from time to time occurred. 

Owing then to the use of this material which is liable to 
breakdowns, it seems to me that the question of steady 
supply resolves itself into that of a system, in which the whole 
area supplied shall not be affected when such a breakdown 
occurs ; this again seems to bring up the question of parallel 
running. 

Parallel running can be considered under threc heads, 
viz. :— 

l. Parallel running in which both the generators sup- 
plying the network, and the network itself, are coupled in 
parallel. 

2. Parallel running in which the generators are coupled 
in parallel and the network is divided into districts, each 
district being fed by a separate feeder or a group of feeders. 

3. Running in which neither generators nor network are 
coupled in parallel—that is to say, the network to be as 
in No. 2. 

Consider the possibilities of No. 1 first. As before 
stated, there being no reason why a breakdown should occur, 
granted that most excellent material and workmanship have 
been used, then method No. 1 is the one to employ, 
as it is certainly the most efficient in every way and to 
everyone. N 

There is no doubt that excellent parallel running can be 
got as well from alternating current generators as from 
continuous current generators. Speaking for awhile on the 
type of continuous current generator to be employed, it 
should in the case of a combined station—u.e., for lighting 
and traction—be a compound wound machine, arrangements 
being made to cut out the series winding when in use for 
lighting only. The shunt winding is probably best supplied 
from the station bus bars. The use of a fly-wheel, though 
needed to secure smooth and even running, is attended 
with some danger, in the case of heavy faults on the outside 
circuit, the momentum causing currents still to be generated 
and finally the burning of the armature windings. 
If one used a fly-wheel, one would also like to use a 
circuit breaker on the machine, the trouble being, however, 
that the circuit breaker goes when not wanted to go. The 
weight of the fly-wheel therefore requires careful con- 
sideration. | 

As for alternating current generators, perhaps the best 
results are obtained from those in which iron forms a 
part of the armature. It is well known, however, that 
successful parallel running depends to a very large extent 
on the engine, more especially if the alternator be “ direct 
driven." 

The engine, then, should have a very good turning 
moment and governors not too sensitive ; if very sensitive 
they are apt to cause the engines to hunt, thus causing a 
rapid interchange of synchronising current, which 
results in that irritating flicker one often sees in alternat- 
ing lighting with incandescent lamps. 

This flickering is more noticeable when the combined 
engine and alternator are connected by a flexible coupling, 
such a coupling causing another oscillation of the load so 
driven. Such couplings, however, are apparently not 
much in use, and certainly cannot be recommended, if for 
no other reason than that mentioned. 

The exciters should be separately driven, and are best 
uscd in conjunction with a battery of secondary cells; 
that is to say, this is best for efficient running and for 
veneral manipulation. 

Before leaving the subject of engines, there is no doubt 
that all the engines used in a station, if they are intended to 
be used for parallel work, ought to be of the same type— 
especially in the case of alternating currente, and if 
the most efficient running is desired, though not uffecting 
the question of parallel working, I would go so far as to say 
that all plant, whether engines, boilers, or generators, 
ought to be, in each case, of the same type. 

There have been cases in which turbines have been tried 
for parallel running with engines when coupled to alter- 


nator, There is no need to say that the trials have not 


usually produced satisfactory resulta. 

I am reminded of a case here which came under my 
notice some years ago, in which, although parallel elec- 
trical running was not called into question, it certainly 


did have a bearing on the questions of type and turning 
moment. I was sent by the firm with whom I was then 
engaged to look into the complaint made by a mill owner to 
whom they had supplied one of their engines, fitted with a 
patent governing expansion valve. The mill owner com- 
plained most strongly that the patent gear was of no use 
whatever, and had asked that it might be removed and an 
ordinary gear substituted. I was shown into the engine 
room, and noticing that the crankshaft of the engine was 
passed through a wall, I asked what was coupled to it on the 
other side? „Oh,“ said the driver, the water-wheel is 
coupled on there.” And actually the sensitive expansion 
valve was expected to give good results under these condi- 
tions, with a water-wheel coupled on the same shaft. This 
is by the way; po central station engincer would, of course, 
attempt such a thing. 

Further consideration of No, 1 brings us to the network. 
The cables of the network, if coupled in parallel, certainly give 
the most efficient results, as the E. M.F. is maintained more con- 
stant thereby ; and although the network be so coupled, that is 
to say, interconnected sub-station with sub-station by the use of 
sub-feeders, still it is very easy to design a network in which 
the cables are connected at their ends to switches or quick 
disconnecting gear, so that at any time the network can be 
sub-divided in a few minutes into several separate networks. 

Again mentioning the use of the excellent material before 
referred to, I believe that it is quite possible, nay, fairly 
simple, to put down a network that shall not be troubled 
with faults, either through the cables going wrong or through 
external damage. 

In considering method No. 2 nothing more need be said 
concerning the generation, as the same remarks apply. 

One subject here demands, perhaps, more attention than 
in No. 1. This is the design of the. feeder switchboard. 
It may be remarked that the network under No. 2 con- 
ditions is in parallel, as much as when under No. 1; this is 
not so. In No. 1 the central station staff cannot control the 
network as they can in No. 2, as in this case they can, in 
the event of a breakdown, which will easily be located by 
the feeder ammeters, immediately switch off the offending 
district. Hence the necessity for special attention to the 
design of the feeder switchboard, it being absolutely neces- 
sary that each feeder should be provided with an ammeter, 
and should be, of course, on a separate switch and fuse. 

I would, however, as in the case of No. 1 network, still lay 
interconnecting feeders, but only keep them charged at one 
end, thus not putting them into actual work. 

It is quite necessary to keep such cables charged, so as to 
be able to see what is taking place on the network. If such 
cables were left disconnected for some length of time, on wish- 
ing to put them into use again, they might show a fault, which 
would hinder their being used until the fault was located and 
the cables repaired ; whereas, supposing the cables had been 
charged at one end, the fault would have been noticed and 
repaired, and the cables would be ready for use as soon as 
required. 

Consideration of No. 3 will show that even more attention 
has, in this case, to be paid to the design of the central 
station switchboard or boards. 

This most inefficient way of supply would mean that each 
generator had as many switches as there were feeders, and 
that each feeder had as many switches as there were gene- 
rators. This would be required to allow of any generator 
being switched on to any feeder, so that it-would be necessary 
at times to parallel two machines This would also be neces- 
sary were it proposed to run in parallel at the time of light 
load, aud to run separately as soon as enough load came on to 
divide between the machines. | 

The network under No. 3 remains in design as in No. 2. 

Street-lighting cables I should always in any case run 
separately from the private lighting network, feeding them 
by separate feeders direct from the station switchboard. 

Providing, then, that the very best materials and work- 
manship have been employed, No. 1 method may be uscd 
and a satisfactory supply given under the conditions which 
generally obtain. However, No. 2 seems to be the ideal 
method as far as efficiency is concerned ; though No. 3 
would most likely be the best method to use—that 
is, parallel running through light load and sepa- 
rate running in heavy load, providing that ordinary 
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work was put down and that cheapness had been indulged 
in—if one could only bring oneself to look at a switch- 
board design such as would be entailed. Engineers who 
have been used to high tension working would at once 
grasp what such a design would be like, though for a low 
tension supply such a board could be easily designed and 
made. — Insulation, and protection to the users of the 
switches, would play a part of the first importance in the 
design of such a board for use with high tension currents. 


FAULT FINDING ON TRAMWAY SYSTEMS. 
By A. JOHNSTON. 


IN electric lighting systems the most troublesome item is the 
mains, which cause the engineer in charge of them a great 
«mount of anxiety, and he is allalive to the fact that he 
must have some quick method for finding a fault when one 
develops, so some provision is usually made in the laying of 
the cables to assist him, 

Why should a tramway system be neglected in this 
respect’ It has its mains like the lighting system, aud its 
overhead wires, which are more liable to fault than under- 
ground mains, chiefly on account of the * matter of form” 
guard wires, and a method for locating the fault from the 


Trolley wires. 


¥ P, Feeder pill ir. 
Fia. 1. 


power station. 


station would be a greut advantage, more especially in long 


lines with the supply station near one end of them. & good 
system to obtain this end is shown in figs. 1 and 2. Fig. 1 


shows a short tramway 2) miles in length, with the feeder, 
trolley wire, and pilot wires for testing which go from the 


g 
Pilot wires. 


* M, Testing voltmeter; c B, Automatic circuit breaker; n, Resistance 
r, Trolley line feeder. 


Fig. 2. 


supply station to the bus bars in the feider pillars. In 
the supply station they go to n small double-pole multiple- 
way switch, to which is also connected a low-reading volt- 
meter as shown in fig. 2. 

. The test is as follows :—Suppose a short circuit has 
developed. Change the throw-over switch (fig. 2) to down 
position, which will allow a limited amount of current to 
flow through the feeder, this current being controlled by the 
resistance that has been put in series with it; then put the 
testing switch p (fig. 2) in the position marked 1 ; by so 
doing you connect. up the low-reading voltmeter between the 
pilot wires 1 and 2 ; in other words you take the drop in volts 
between the feeder pillars. If you get the correct drop, which 
can. be found by calculation or experiment (a record of which 
should be kept always at hand) the fault is at or further away 


from the supply station than feeder pillar No. 2. A similar 
test can be made between the other feeder pillars, and by that 
means the fault located, but another position should be 
shown on the switch p, fig. 2, to enable the voltmeter to be 
put across between the positive bus bar and feeder pillar 
No. 1, in case the feeder should break down between those 
two points. If this should occur, the position of the fault 
can be found, as the total drop on this length is known, which 
we will call v, ; then if the drop found by the test when the 
fault is on, is va, the distance of the fault from the supply 
station will clearly be 

v. I. 

ye l 

where L is the total length of the cable under test. A 
fault often occurs which is not a “dead " short circuit, that 
is, it bas in itself a certain amount of resistance to earth 
which may cut down the current below the standard amount 
allowed by the auxiliary resistance, and from which amount 
the calculations have been made: this, however, will intro- 
duce no error: for suppose the fault was on the feeder 
between the supply station and feeder pillar No. 1, as in the 
last case, the position of the fault will be 

UN 

X 
where c, is the standard current, and ( the current. going 
through the cable during test. 

It will be seen that the most important section of the 
feeder is that between the supply station and the first feeder 
pillar upon which the whole section depends for current, and 
the need for immediate location and repair of any fault is 
therefore self-evident. 

Cars on the line may be disregarded when the fault is & 
“ dead ” short, as the potential difference between the trolley 
wires and the rails will be very small, probably under a volt ; 
when this voltage increases the cars can be allowed for with 
a little practice, but may as a rule be disregarded. 

The example taken as fig. 1 is a simple straight line, but 
a complicated tramway system will not introduce much extra 
difficulty if each feeder has a separate switch for testing like 
D, fig. 2, which would be best placed on its own panel on 
the switchboard. 


CORRESPONDENCE. 


Tests of Electric Hoists. 


The account of the tests of two electric lifts, published in 
your issue of yesterday, is of considerable interest, and 
should be instructive to many prospective users, if only as to 
what to avoid. 

But it would be most unfortunate if any of your readers 
were left under the impression that the machines described 
and tested nave more than the most distant relationship to 
a properly designed electric lift, as turned out by firms 
making a speciality of the business. 

The results obtained nowhere exceeded & mechanical 
efficiency of 30 per cent., and this only in one particular test. 
It may be mentioned here that efficiencies of 75 per cent. to 
80 per cent., when lifting maximum loads, are easily attain- 
able from the lift itself apart from the motor, if they were 
desirable; but they are not. In a machine such as a lift, 
where the results of an accident are so serious, and where hy 
reason of intermittent action the cost of power can never be 
great, it is usually preferred to sacrifice some efficiency to 
safety, and the principle usually adopted is that the 
elliciency shall be kept below 50 per cent., so that should the 
brake gear absolutely fail, the load cannot take charge and 
run the machine backwards. In other words, the friction is 
always to be greater than the net work, so that should the 
** work " or load endeavour to become the motive power, the 
friction alone will be sufficient to overcome that endeavour, 
and hold the machine. 

In practice a mechanical efficiency from 40 per cent. to 
45 per cent. is usually aimed at and attained. 

The first great mistake in the lifts reported on, was to 
drive them by belting from a motor constantly running; 


Vol. 48. No. 1,206, Janvasy 4, 1901.] 


THE ELECTRICAL REVIEW. 18 


they should have been directly coupled. The next, and a 
very serious one, was the omission to balance a large pro- 
portion of the load. The author of the report also indicates 
some inferior workmanship. 

We have made a large number of similar tests of our own 
lifts, which haye been collected and averaged for office use, 
and from these results we have taken some figures showing 
the power which would be consumed by a properly designed 
direct-coupled and balanced machine, doing the same 
work as the smaller machine reported on. These figures we 
append in tabulated form, side by side with the results 
quoted in your report, for the purpose of ready comparison. 

We assume for our machine a total efficiency on maximum 
load equal to 40 per cent., this being well within the mark.* 

We also assume that the load will be half balanced: and 
noting that the tested machine when lifting 20 cwt. only 
travelled at 36 feet per minute, we adopt that speed 
throughout the table, and have proportionately reduced the re- 
ported consumption of the tested lift, where this relates to 
speeds greater than 36 feet. 

It will be noted and perhaps objected that the direct- 
coupled lift when lowering full load, or raising empty cages, 
is only debited with 220 watts, or one ampere. This is, 
however, amply confirmed by numerous tests, the explana- 
tion being that one of these machines, once started under 
the conditions named, will continue the journey ata slow 
pace without any current whatever, and one ampere usually 
suffices to hurry it up to its proper specd. 


Power consumed. 


Belt lift with load 
| unbalanced. 


Direct-coupled lift with 
load half-b:lanced. 


Work done at 36 feet 
per minute throughout. | i nr 


| Sd S 8. 
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poog omm oee [o Jana) LE | aa + 

Hoisting 11] cwt. ... | 4,833 | 1,180 

Lowering m (2017 Jo | 3,179| 960 $1,070 pais 
oisting 20 cwt. 5,525 2,290 

Lowering  , 1,765 |] Seu | 220 qase) 


A comparison of results shows at every point an enormous 
advantage in favour of the direct-coupled machine. "This 
is particularly noticeable in the case of lowering full load ; 
it might have been expected that the belt machine being 
entirely unbalanced, would have required some restraint 
upon its descent, instead of which it actually consumed 1,765 
watts in being pulled down. 

Comparing round trips, the empty cage of the belt 
machine consumed about double the power required by the 
direct ; a load of 11] cwt., or of 20 cwt. each required about 
three times the power in the belt machine. 

The general average for all classes of work comes out at 
23 to 1 in favour of the direct-coupled lift. 

But the losses do not end there. The table deals only 
with current consumed when the cage is moving, and in the 
direct-coupled machine no other current is required. But 
in the belt machine the motor, belts, and second motion 
shaft were running during the whole time the cage was 
standing at any floor, and all the time consuming 1,100 
watts. 

Let us see what this actually means in practice. The 
lift took two minutes for the travelling time of a round trip; 
being a goods lift the cage could not be loaded and unloaded 
under five minutes, For an average working round trip we 
get then 3,179 watts for two minutes = 6,358 watt-minutes 
plus 1,100 watts for five minutes = 5,500 watt-minutes or 
a total of 11,858 watt-minutes. On the other hand, the 
direct machine required only 1,193 watts for two minutes = 
2,386 watt-minutes, say one-fifth only of the energy required 
by the belt machine. 

One modification of this result is, however, necessary, inas- 
much as the direct machine will demand additional current 


— — — ————' —A—ÿͤ 


* This is calculated at 746 watts to the horse-power, and there- 
fore includes the efficiency of the motor. 


each time of starting, but even adding this it will come out 
an easy winner at 4 to 1. | 

Your contributor at the conclusion of his report advocutes 
spending money on very slow-running motors instead of on 
speed-reducing gear, and for very low speeds of cage, sucli as 
those considered, he is no doubt right. But if he were con- 
fronted with the more usual problem of constructing a lift 
to run at 200 feet to 250 feet per minute, which must 
have somewhere in its gearing a worm and wheel designed 
not to drive backwards, he would probably find himself com- 
pelled to retain a moderately high speed motor. 


Arch. Smith & Stevens, 


Underground Railway Systems. 


The derangement of carriage brake-gear on one of thie 
trains which on 28th ult. entailed a temporary suspension of 
the entire traffic on the Central London Railway (with 
which I was formerly connected) would in all probability not 
have had a like effect on a third-line railway," the design 
of which locates the steel conductor at the side of instead of 
between the other two metals. 

Such construction was adopted on our pioneer— Portrush- 
Giant’s Causeway—tramroad in 1843, and subsequently on 
the Chicago South Side Elevated Railway, and on the 
Nantasket Beach Railway in 1896. 

This style of equipment has been recently revived on the 
Buda-Pesth Subterranean Railway, in 1896, and only com- 
pleted this year on all four of the Paris electric railway 
systems, The latter comprise :— 

1. The Metropolitain, which corresponds to our C.L.R., 
traversing the city between the Bois de Boulogne in the 
north-west, Bois de Vincennes in the south-east, 2 the 
Place de l'Etoile (containing the famous Arc de Triomphe), 
whence two branches radiate. An excellent fllustrated 
description hereof appeared in the ELECTRICAL REVIEW of 
August 24th, 1900, and also in the October 11th issue of the 
Tramway and Railway World. 

2. The Chemin de Fer de l'Ouest extension from the 
Gare des Invalides to the station at the Champ de Mars, 
adjoining the Eiffel Tower. 

$. The city electrical extension of the Chemin de Fer 
d'Orleans from the old Quai d’Austerlitz terminus to the 
superb now terminal in the Quai d'Orsay. 

4. The Exposition Uni-directional Railway. 

(a) Paragraphs 1, 2 and 3 are subterranean, just beneath 
the street surface. 

(b) Paragraph 2 is the partially completed scheme for an 
electric line from opposite the Place de la Concorde, in the 
heart of the City of Paris, along the left bank (“ Rive 
Gauche") of the Seine, to the outlying suburbs of Les 
Moulineaux—which possesses the largest electric installation 
in France—St. Cloud and Versailles. A steam connection 
links the Eiffel Tower station with the Gare St. Lazare, 
across the river, but I believe electricity is to supplant this 
power shortly. It is the Western Railway of France which 
is owned by the State. 

(3) Is occasionally in open cutting, and, near its terminus, 
is divided from the Seine by an embankment wall, pierced 
with windows at short intervals. 

Good photos. of this and of locomotives employed appear 
in the Tramway and Railway World, November 8th's 
issue, 

(4) Was, of course, only temporary, and paralleled the 
contra-running “moving platform.” It was therefore built 
as a single-track railway. 

The actual arrangement adopted in the cases of (1), (2) - 
and (3), consisting of double-track lines, is to place the 
“ third rails ” between the up and down lines, at a slightly 
higher level. l 

On (1)—the “ Metropolitain "—these “live” rails were 
left unprotected, but painted red for the length of the station 
platforms, and * danger” notice boards were affixed to the 
walls by the latter. l 

On (2) and (3)—the main line railways—the live con- 
ductor rails are bored in by stout planks, to prevent acci- 
dental contact of permanent way operatives, and contact is 
established with the locomotive's collector or “ piough” 
through a horizontal slot in the side of the casing. just 
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beneath the top cover. Such an arrangement would enable 
passengers to walk with impunity through our London “ tubes” 
when traffic is suspended. 

5. Finally, the London Metropolitan District Railway, 
which ceased its experimental runs a month since, may be 
cited as a **side-rail " construction. Here, as Londoners 
know, + and — rails were disposed on either side of the 
ordinary metals for each * road.“ 

It will also be remembered that in December 21st’s issue 
of the ELECTRICAL. REVIEW a newly converted Berlin 
electric railway was referred to as possessing a “side third 
rail.“ 

I have introduced this matter in the hope of the pros and 
cons for each type being elicited, and the balance of advantage 
arrived at by discussion. Of course, in 11 feet 6 inches 
circular “ tubes," not too much room is available at rail 
level, 1 foot 7 inches above lowest point of invert, for 
unnecessary fittings af the side of the track, when such may 
be accommodated in the centre. 


Edgar L. Benjamin. 
London, December 29th, 1900. 


Blast Furnace Gas Power Installation. 


We have only just seen your issue of the 14th inst. con- 
taining the article with the above title. We think it is 
only fair that the persons who had the responsibility of the 
designing and making of the 100-H.P. gas engine should have 
their names mentioned in connection with this matter. The 
wording of the paragraphs connected with the gas engine is 
80 vague, that unless anyone read them with great care, they 
would think that the engine had been designed and manu- 
factured by the Blast Furnace Power Syndicate, "This was 
our own impression until we read it over once or twice. We 
should like, however, to state that the engine in question was 
designed and made by a member of our staff, namely, Mr. 
Hartley, of the late firm of Messrs. Hartley & Petyt, engi- 
neers, of Bingley, and we think a good portion of the credit 
for the successful working of the plant in question is due to 
the gas engine. i í 


pp. The Campbell Gas Engine Company, Limited, 


Huan CAMPBELL. 


Halifax, December 31st, 1900. 


[According to our information, the engine referred to by 
our correspondents was supplied to tle Sheepbridge Iron 
Works by the Blast Furnace Power Syndicate, and the 
special patented features referred to in our article are the 
property of the syndicate. Messrs. Hartley & Petyt, appa- 
rently, were sub-contractors to the syndicate. We fail to 
appreciate the locus standi of the Campbell Gas Engine 
Company in the matter; they are unaffected either way.— 
Eps, ELEC. Rev. ] 


Nernst Electric Lamp. 


May I, as one possessing some knowledge of the facts in this 
matter, supplement your article in last week’s issue by the 
following observations :— 

You rightly point out that the Nernst Electric Lamp 
Company was formed, and the patents sold to the public, 
before the lamp had passed out of the developmental stage 
into a commercial form. This in itself is unobjectionable, 
provided the public were notified that such was the case in 
the prospectus upon which capital was subscribed. 

It is clear, however, from what passed at the company’s 
recent general meeting, that a section of the shareholders 


embarked their capital in the company under the impression 


that the Nernst invention was already ripe for commercial 
usage, and their disappointment at the absence of dividends, 
and the heavy fall in the market value of the company’s 
shares, found vent in charges against the board and staff of 
apathy and mismanagement. 

This contention is not borne ont by the facts, Anyone 
acquainted with the inevitable delays involved in transform- 
ing an experimental piece of apparatus, as the Nernst lamp 
was in 1898, into a commercial article, as the lamp is now 


in process of becoming, will hold, on a careful examination 
of the latter, that good work has been done in the interval 
since the formation of the company. 

This view is confirmed by the circumstance that com- 
panies possessing such resources as the Westinghouse, the 
Allgemeine and Messrs. Ganz & Co., who have been at work 
on the Nernst lamp in America, Germany, and Austria 
respectively for a longer period than the Nernst Company in 
England, have nevertheless failed to achieve commercial 
results superior to the latter. i 

But shareholders are not generally technical experts ; and 
in searching for a ready explanation of thcir misfortunes they 
not uncommonly, as in this instance, endeavour to trace 
them to the shortcomings of their stewards rather than to 
their own lack of discretion or understanding as investors. 
Hence the extravagant charges levelled against the admini- 
stration and staff of the company—charges to which no one 
acquainted with the individuals concerned, and the results 
they have achieved, will give credence. 

Whether it is wise to replace the men who have carried 
the matter thus far, by others who would necessarily be 
ignorant of the difficulties encountered and overcome, is a 
question for the shareholders. I venture to suggest that 
the policy may prove one of suicide. 

It is not necessary todwell on this, as doubtless the board and 
executive will be able to refute the fanciful charges advanced 
against them. My object is to confirm the impression given 
by your article that material progress has been made towards 
the end, which all electrical engineers will welcome, of 
placing tlie Nernst invention on tlie market in a cheap, prac- 
tical and reliable form. 


R. P. ve 
London, December 31st, 1900. 


À Two-Phase Problem. 


Some time ago I witnessed the efficiency tests of some 
two-phase steam alternators, in which an ordinary water 
resistance, consisting of an iron tank with two rods immersed, 
was used. The “inners” of the two windiugs were con- 
nected to the two rods, and the“ outers ° to the tank. The 


output of the machine was calculated by adding the products, 


of tlie amperes and volts, as shown on the instrumenta, which 
were connected thus— 


—where x and v are the two windings. 

I should like to know if this was correct, as it occurred to 
me that besides the currents flowing from the rods to the 
tank there would be a current flowing from one rod to the 
other and through the two windings and tank in series, in 
which case it would be at a greater voltage than that shown 
on the two voltmeters, and would, moreover, flow through 
the two ammeters in series, the voltage between the two 
rods being .v 2 v, where v is the voltage of each of the 
windings. 

The efficiencies found at these tests were high, which I 
think was possibly due to the above method of testing. 


Seloc. 


Information Wanted. 


Could you or any of your readers kindly give me the 
following information :— 

What action is performed in the deposition of metallic- 
chromes with a solution of acetate of lead, in which the article 
on which the chromes are to be deposited is composed of 


t 


O ooo j mA F 


Vol. 48. No. 1,206, January 4, 1901.] 


THE ELECTRICAL REVIEW. 15 


steel and in connection with the anode, the negative electrode 
being copper. 
J. H. Anderton. 


P.S.—I am aware that superoxide is formed and is 
responsible for the chromes, but how is this action performed ? 


THE VICARINO SYSTEM OF TRAIN 
LIGHTING. 


WHETHER or not the problem of train lighting has been satisfac- 
torily solved is perhaps an open question, but if the results claimed 
for the Vicarino system can be borne out in practice, it is certain 


that at least one other satisfactory system will have been added to 


those already tried. 

There can be no doubt that, in principle, the electric light has 
many advantages over gas or oil The questions of first cost and 
cost of maintenance, however, weigh more in the balance with 
railway directors than such incidental advantages as passengers’ 
comfort, and this is not unreasonable, since & railway company is 
formed for the purposes of transporting—inler alia— passengers 
from one point to another, and the contract ends when the 
passenger has been duly transported. A story is told of & director 
of a certain railway company who drummed for some minutes at the 
pigeon hole of a booking office before the clerk condescended to 
approach him and ask what he was waiting for. The director's 
reply was more forcible than polite, but when translated into 
parliamentary language ran somewhat to the effect that he was 
“ waiting " to let the clerk know that he was a director of the line, 
and that the clerk would subsequently find out what that meant. 
“Good heavens ” begged the clerk. “you must forgive me, sir,—I 
thought you were only a passenger." 

From the manner in which trains are usually lighted it may 
reasonably be inferred that the same principle obtains on most rail- 
ways. 

Assuming: however, that electricity is one of the best, if not the 
best, ways of lighting & train, it is clear that the system adopted 
should be based upon the following fundamental principles. 

1. Apparatus employed should be simple and not liable to get out 
of order. 

2. Weight should be as small as posaible. 

3. First cost of installation should be small. 

4. Cost of production and maintenance should be at leant as small 
as that of gas or oil. 

15 Carriages should be capable of being run on other companies’ 
es. 

Condition (5) is an important one, as the through traffic of a rail- 
way may reach a high percentage of its total traffic. This condition 
is manifestly complied with by an installation of accumulators on 
each carriage. Accumulator lighting, however, involves a charging 
station, and as it would not be easy to arrange for each carriage to 
carry a sufficient storage to enable it to return to its starting point 
before requiring a fresh charge, it would be necessary to erect 
charging stations along the line. This not only means expense, but 
delay, and this is a serious question on a railway. 

Without entering into an inquiry-as to the relative merits of the 
various systems of lighting trains by electricity, which, moreover, 
are probably well-known to most of our readers, it may be well to 
consider shortly the salient features of the Vicarino system, which in 
its leading characteristics resembles the Stone system. 

Mr. C. Vicarino uses an axle driven dynamo fitted with an 
ingenious arrangement of brush-holders, whereby the direction of 
motion of the carriage is rendered immaterial. 'This dynamo sup- 
plies light to the carriage lamps in connection with a small battery 
of accumulators. An auxiliary apparatus cuts the accumulator 
in and out at the proper moment, and is also arranged to equalise 
the voltage so that the pressure at the lamps does not vary very 
much. 

The dynamo, moreover, is compound wound, the series winding 
being arranged to oppose the effect produced by the shunt 
winding. 

The general principle upon which the whole arrangement is 
intended to work is that at the normal speed of the train the 
dynamo is driving the lamps direct. At lower speeds the accumu- 
lator runs the lamps, and at higher speeds the surplus current 
generated by the dynamo over and above that necessary for the 
lamps, goes to charge the accumulator. 

The following figures are given by the Compagnie Générale 
Electrique, of Nancy, as the results of tests made with the Vicarino 
apparatus, which, in this particular instance, was adjusted for a 
mean speed of 50 kilometres per hour. Obviously, it could be 
adjusted for any other speed. 


Cost oF PRODUCTION PER LAMP-HOUB OF 10 c. p. 


Renewal of lamps  .. 85 
[Cost of lamp assumed to be 80 centimes, 
and life 800 hours, on the average. | 
Maintenance of positive plates gi 0:2 
[The battery has a capacity of 40 ampere- 
hours and contains 60 kilogrammes of 
positive plates at 1 franc 50 centimes 


per kilogramme.] 


0:1 centime. 


Acidulated water, oil, waste, &c. 0:03 centime. 
Motive power ... iss , 0:25 
[The power absorbed by each carriage is 
0:5 H.P., equal to 1 kilogramme of ‘coal 
per hour at 2 francs per 100)tkilo- 
grammes. | 


» 


0°58 centime. 
Or say 0'6 centime per 10 c.. lamp-hour. 


In comparison with this the company cite the following figures, 
which, it is stated, have been gathered from the results of other 
systems of lighting :— 


Oil per lamp-hour, 5 or 6 candles .. 
Compressed oil-gas per lamp-hour, 10 


4'5 centimes. 


candles : 3:5 » 
Accumulator lighting per lamp-hour, ] 10 

candles - 34 i 
Acetylene per lamp- -hour, 10 candles % 25 » 


The first cost of installation for the various systems is given'as 
follows :— 


Oil us T" vis .. about 200 fr. per carriage. 
Gas TM „ 800 fr. „ j 
[Without regard to proportion 
per carriage of cost of 
erection of gas plant at station. | 
Accumulators (8 lamps of 10-c.P. and 
battery of capacity of 120 ampere- 
hours) 
Vicarino system (8 lamps of 10-c.r. 
and battery of 40 bap dd -hours 
capacity) 


950 fr. per carriage. 


1,250 fr. „ „ 


The cost per annum of the various dus assuming the carriage 
115 lighted on the average 4 hours per day, is stated to be as 
follows :— 


Oil (4 lamps of 5-c.p. = 20-c.P.) 262 fr. 80 c. 
+ Gas (4 lamps of 10-O. . = 40-c.P. * . . 204 fr. 40 c. 
Accumulators (8 lamps of 10-0. p. = 80-0. r. 292 fr. — 
Vicarino (8 lamps of 10-c.». = 80-c.P. 70 fr. — 


The company further draw attention to the applicability of their 
Vicarino dynamo for the generation of electrical energy from a 
variable source of power such as a windmill, or turbines driven by 
streams, the volume of water in which depends upon the rainfall. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING JAN. 2ND, 1900. | WEEK ENDING JAN. 187, 1901. 


Alexandria . Value £60 , Beira. Value £320 
Amsterdam E we = 90 Buenos Ayres. Teleg. n mat, .. 133 
Bangkok .. at Ss . . 1,220 Calcutta . 900 
Bombay e e 0 27 Cape Too e 2246 
Boulogne 88 | Channellslands .  ..  .. 639 
Brisbane T ae .. 180 Christchurch ae oe T 89 
; Teleph « stores. 170 Colombo .. 10 
Calcutta . 484 Copenhagen. Teleg. wire. 283 
Cape Town. . 541 Flushing. i 20 
Christiania. "Teleg. cable .. 534 Ghent xà 19 
T Teleph. cable .. 892 Gothenburg. ` Toleg. wire $^ B 
Colombo és es bs 81 Hamburg. Tetow d mat. .. 400 
Durban «s . 804 Madras E ae Vs 20 
T Teleg appar. à SQ 974 Melbourne .. s s .. 115 
Fremantle. Teleg. cable .. 8,795 Rosario 82 id Ds .. 456 
Gibraltar. a 61 Valparaiso. Teleg. mat. .. 523 
Gothenburg. Teleg. wire nr 89 Zanzibar. au $5 v 88 
Hamburg T 14 
Hong Kong. .. E90 
Teles. able! .. 830 
Lisbon ae 82 83 
Melbourne . oe oe ar .. 818 
Montreal .. aa 92 s 47 
Ostend os m kd oe 20 
Pasages 4 
N Elec. light machy. 1, 402 
Bt. Petersburg .. 75 
Singapore . 744 
Stockholm Teleg. n mat. . 180 
Sydney xà dx . 770 
Total £18,'98 Total £4,828 


Foreign Goods Transhipped. 


Barbadoes. Teleph. appar. e 50 Brisbane. Teleph. mat. Value £100 
Brisbane i ER 
Total .. $5 £141 


Arbitration.—The'award in the arbitration between the 
Chloride Electrical Storage Syndicate, Limited, and the Corpora- 
tion of King's Lynn, which was heard on December 4th last before 
Major Philip Cardew, R.E., has now been made. "The arbitrator 
has ordered the Corporation to pay the sum of £100, and the costs 
of the syndicate and of the arbitrator. The amount claime* 
by the syndicate was £301 1s. 7d., the principal part of which 
represented labour expended in erecting the storage batteries 
at the electric lighting station of the Corporation, it beiug 
claimed by the syndicate that they were entitled to charge 
for all labour under the "day work" scale in the schedule of 
quantities, in addition to the prices quoted for material; the con- 
tentionfof the Corporation was that such prices included all necessary 
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labour. 
Institution of Civil Engineers on the application of the Syndicate, 
the Corporation appearing at the hearing under protest on the 
ground that the matter was not one within the jurisdiction of the 
arbitrator, but one on which the decision of their engineer was 
intended by the contract, to be final. 


Annual Dinner, — The Sunderland Forge and 
Engineering Company has decided to hold annual staff dinners, 
and the first of these was held at Sunderland on December 28th. 


Auction Sales.—On Tuesday next and following days 
Messrs. Bennett & Son will offer for sale by auction at Dublina large 
assortment of electrical fittings and electro-medical appliances, also 
gas engines and dynamo. The sale is being made by order of the 


liquidator of Dobson & Curtis Bros, Limited. Further particulars | 


will be found among our advertisements to-day. 

The Nelson Corporation is offering an E. P. S. central station K- 
type battery for sale. Messrs. Wheatley Kirk, Price & Co., will 
shortly sell by auction, the works premises known as Haunch 
of Venison Yard, Brook Street, W., together with certain surplus 
stock of electrical fittings, cables, &c. See our advertisement 
pages to-day. 


Books Received.—“ Papers and Reports relating to 
Minerals and Mining." Wellington, N.Z.; by authority, John 
Mackay, 1900. 


British Fire Prevention Committee.—Pending tlie 
opening of its new testing station, the British Fire Prevention 
Committee will issue reports on tests undertaken in the past year 
with Mural and Decorations’ Company's floor, the “ Cunnah- 
Wright " partition, the Williams’ fire-blind, with two iron doorsand 
two pairs of wood doors. Summaries regarding testa uudertaken at 
the North Bank testing station are slso in preparation. Regarding 
the Committee’s new testing station at Westbourne Park, a sub- 
committee of the executive will have charge of the arraugements, 
Mr. Ellis Marsland presiding. 


Catalogues, Lists, and Calendars.—Messrs. Nalder 
Bros. & Thompson, Limited, send us one of their hanging wall 
monthly sheet calendar. for the new year. 

The Anglian Engineering Company, Limited, of Stowmarket, 
sends us a copy of its pamphlet No. 1, in which is given an illus- 
trated account of the “Bull” electric motors for power trans- 
mission. 

Messrs. Doulton & Co. are circularising the trade to the effect that 
they are revising prices for earthenware goods and packages from 
January 1st. 

The Electrical Power Storage Company, Limited, have, accord- 
ing to their usual custom, sent a blotting pad and diary for the year 
1901 to each of their customers. Should any have been accident- 
ally omitted the mistake will be rectitied on receipt of a postcard. 
We also have received one of these useful desk companions. 

No. 82 of the B.T.H. Co.’s illustrated pamphlets describes the 
Sheffield electric tramways system, in connection with which a 
good deal of B.T.H. plant and overhead construction has been 
supplied. 

The Electrical Company’s price list No. 8, just issued, gives 
details of various switches, wall sockets, and connecting plugs. 
Diagrams of connections for Royal switches are shown. 

Messrs. Cole, Marchent & Morley, Limited, of Bradford, have 
issued a most effective wall card, the central feature of which is an 
excellent view of one of their 800 Kw. standard low speed coupled 
compound Corliss engines for electric traction. 

The British Electric Works Company send us the first 48 pages of 
their catalogue, which describes their various electric light acces- 

-sories, which are pretty well familiar to most of our readers. There 
are several new departures shown, one of these being the “ Stellite " 
distributing system, which has been provisionally protected. The 
scveral parts of the system are illustrated, including single-pole fuse 
and switch segments, double-pole switches and fuses, wood blocks, 
&c. The system is claimed to possess undeniable advantages for 
high voltage supply, the facility for building up boards beiug also a 
strong feature. 

The Brush Electrical Engineering Company sends us, as usual, 
one of its very neat and convenient pocket memoranda books, which 
are always acceptable. 

Messrs. D. Stewart & Co., Limited, of Glasgow, have issued a 
D calendar, upon which appear illustrations of their erecting 
shop. 


Coneerts,—The fourth annual smoking concert of the 
Chelsea Electric Supply Company's Cricket Club was held on the 
21st ult., Mr. Percy Still presiding, and was in every way a success. 

The employés of the Hull Electric Lighting Committee assembled 
at the Imperial Hotel on Thursday evening last week, under the 
genial presidency of the chairman of the Committee (Councillor 
Skinner) After an excellent tea, an enjoyable musical programme 
was gone through, interspersed with genial speeches. The meeting 
was most successful throughout. ` 


Flood. Serious floods occurred at Loughborough early 
in the week, and the works of the Brush Electrical Engineering 
Company were among the sufferers. It is stated in an evening paper 


that the damage caused at the Falcon Works was so serious, as to- 


compel 1,500 men to leave. 


Hull.— Mr. J. Newton Stephens, the Peterborough 
district engineer to the National Electric Wiring Company, Limited, 
has obtained the contract for the electric lighting of the new 
premises now being built for the Ocean Accident and Guarantee 


The arbitrator was appointed by the president of the 


Corporation, Limited. The installation will consist of 200 lamps, 
the conduit system being adopted. Mr. Stephens is also carrying 
out other large contracts in Peterborough aud the Eastern Counties. 


Liquidations and Dissolutions.—The West Kent 
Electricity Supply Company is winding up voluntarily with Mr. 
A. E. Jones, of 3, Lothbury, E C., as liquidator. 

Messrs. J. D. F. Andrews & Co., Limited, are winding up volun- 
tarily, with Mr. W. H. King, of 13-14, Basiughall Street, E.C., as 
liquidator. 

Messrs. H. G. Massingham and C. Lopdell (Massingham, Lopdell 
and Co., electrical engineers, Victoria Parade, Torquay) have 
dissolved partnership: Mr. Massingham will attend to debts. 

A meeting of Messrs. Julius Sax & Co., Limited, is to be held at 2, 
Threadneedle Street, E.C., on February 1st, to hear an account of 
the winding up from the liquidator, Mr. C. Kuck. 


New Cable Works in France.— Large new works for 
the manufacture of rolled wire and cables have just been completed 
and put in operation at Givet (Ardennes) by La Compagnie 
Francaise des Métaux. 


Public Apology.— [t is interesting to sce, by an announce- 
ment in our present issue, that a firm of the standing of Messrs. 
Hands, Limited, feel it incumbent upon them to apologise to 
"customers, friends, aud the trade generally” for not having 
hitherto appeared before them iu the trade journals. Their example 
can be commended to others who may have been similarly failing in 
their duty in this respect to their ‘customers, friends and the trade 
generally.” 

Reduction of Capital.—On January 16th the petition of 
the Electricity Supply Company, of Spain, for the reduction of 
capital from £100,000 to £5,000 will be heard at the Law Courts. 


Trade Announcements.—The Sun Electrical Company, 
Limited, have been appointed sole agents forthe United Kingdom and 
Colonies of the Compagnie Générale Electrique, of Naucy, France. 
The Sun Company will shortly be holding a large stock of standard 
size motors, aud will publish a list of them. They will be prepared to 
supply motors and dynamos (both for continuous and alternating 
current), transformers, arc lamps, combined lighting sets, and 
railway lighting sets. The last mentioned are a speciglity of the 
C.G.E. 

We are asked to state that the business which has been carried on 
for the past 11 years at 36, Dale Street, Liverpool, by Mr. Lester 
Taylor and Mr. Archie Kelly, will in future be continued by them 
in partnership with Mr. Walter J. Hide, and under the style of 
Lester Taylor, Kelly & Hide. 

Messrs. R. W. Blackwell & Co., Limited, have just opened a 
branch at 7, St. Mary Street, Cardiff. The local management has 
been entrusted to Mr. B. Phillips-Smith, who has until lately been 
in charge of one of the principal departments at the head office iu 
London. 


ELECTRIC LIGHT AND POWER NOTES. 


Ayr.—On Sunday night last week at 8 o'clock practically 
all the lights on the south side of the river were extinguished. The 
fault was due to water (owing to the recent storm) getting into the 
main cable trench at the works from the outside street piping, 
causing a breakdown in one of the main cables leading to the switch- 
board. Within two hours the fault was made good and all the 
lights turned on. 

The C.C. has resolved to oppose the scheme of the Caledonian 
Electric Power Compauy. 


Belfast.—At the meeting of the Gas and Electric 
Committee last week the clectrical engineer (Mr. V. A. H. M'Cowen) 
submitted the following statement relative to the electrical under- 
taking during the last 12 months :—On December 31st, 1899, we had 
an equivalent of 51,500 8-c.p. lamps connected to the mains; we 
have now 73,500 &-c.P. lamps connected, or an increase of 22,000 
lamps—43 per cent.—and we have applications for a further 10,000 
8-c P. lamps. The output for the year 1899 waa 622,500 units sold. 
I estimate the output for the year 1900 at 875,000 units, or an 
increase of 40 per cent. The average price obtained for current 
supplied during 1899 was 4°36d. per unit. Owing to the reduction 
in price introduced in the beginning of this year, the average price 
will work out at about 335d. per unit. The Free Wiring Company 
has obtained for us during the year a connection of over 2,000 8-c.P. 
lamps. We have now about 120 electric motors, aggregating 450 H.P., 
connected to our mains, and applications for a further 160 H. . The 
system of letting out motors on hire is being appreciated by small 
users of power, and we have about 150 installed, driving various 
types of machinery. The average price obtained for current sup- 
plied for motors during the year works out at about 24d. per unit, 
while several long-hour consumers obtained it as low as l'6d. per 
unit. Notwithstanding the greatly increased cost of coal during the 
year, our cost of production will actually be reduced owing to other 
economies being introduced and to the increased output. The maxi- 
mum load on the station for 1899 was 955 kilowatts, and for 1900 
1,307 kilowatts, or au increase of 37 per cent. Mr. M'Cowen is in 
the happy position of having desigued his:own station and carried 
it through to a successful issue—though we have not heard that he 
received a percentage on the cost of the work from his grateful 
Town Council A consultiug engineer would, no doubt, have 
charged a fee of £2,500 foridving the same work. 
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Bolton.— The changes which the Corporation electricity 
department has undergone of late in its staffing may be regarded as 
completed by the appointment just made of Mr. W. J. Wood, of 
Ed iuboro', to the position of assistant electrical engineer. Mr. 
Wood's salary will be £110 per annum, with an increase of £20 
during the next two years. The annual returns just issued in con- 
nection with the department contain the following statistical infor- 
mation :—Cost of works, £117,589; quantity of energy sold per 
annum, 842,792 B.T. units; greatest output on one day for lighting, 
6,057 units, and for trams, 3,970 units; length of cables laid, 61,500 
yards; number of 8-c.p. lamps connected, 56,705; total income, 
£12,098; number of customers, 751. Tramways:—Ten routes of 
over 24 miles. Capital expenditure on lines, £124,246; number of 
car miles run during six months ending Septembér 30th, 683,113; 
number of passengers carried, 8,575,148. Total receipts, £35,762 ; 
working expenses, £17,225; interest and sinking fund, £6,385. 


Broughty Ferry.— An electric lighting installation has 
been fitted up at the gasworks, all departments of the works except 
the retort house having been provided with electric light. This is 
truly a disinterested compliment. 


Burmah.—The G.E.C. of America have secured the con- 
tract for supplying a complete electric installation for lighting the 
Savaing-Amarapura ferry over the Irrawaddy River, Burma rail- 
ways. The order, it is understood, has been let for £767, and 
delivery has been promised in 65 to 75 days from date of same. 


Burton-on-Trent.—The Corporation electric light works 
were stopped on Tuesday owing to the floods. 


Calcutta.—The business of the Calcutta Electric Supply 
Corporation, Limited, of which Messrs. Kilburn & Co. are managing 
agents, is increasing at an extraordinary rate. Atthe startin April, 
1899, the lamps connected numbered only 750; after one year's 
working the connection was 14,000, and at the end of November 
last 27,000 lamps. Mr. K. A. Scott-Mcncrieff, the company's engi- 
neer, returned to India last month, having arranged in England for 
the purchase of two 750-Kw. steam dynamos. 


Conway.—The T.C. wants expert advice on the advis- 
ability of adopting an electric lighting scheme. 


Dartford.—Some progress has been made with the 
U.D.C.'s electric lighting proposals, the revised estimates being as 
follows:—Land and conveyancing, £1,038; machinery, £7,193; 
mains, £4,867; arc lamps, £184; building, 44, 906; chimney shaft, 
£615; making a total of £18,803. The committee is now con- 
sidering tenders, and the L.G.B. has sanctioned a loan for £20,000, 
the major portion of which is repayable in 25 years. 


Dover.—The T.C. has resolved to employ Mr. Manville 
to report on the Electric Supply Company’s undertaking at a fce of 
50 guineas. 


Dublin.—A report on the high tenders for the erection 
of the electrical power station at Pigeon House Fort was submitted 
to the T.C. by Mr. Hammond on December 21st, but the matter was 
adjourned. The members of the E.L. Committee who were sur- 
charged by the L.G.B. auditor have decided to appeal to the L.G.B. 
with a view to having the auditor's action over-ruled. 


Epsom.—Mr. N. K. North, C.E., one of the inspectors 
of the L.G.B., held a public inquiry last month into the application 
of the U.D.C. for sanction to borrow the sum of £2,793 as an exten- 
sion of the loan of £16,100 already obtained for the purpose of 
carrying out the electric lighting installation. Mr. Hawtayne, the 
engineer, stated that the Council purchased Bromley Hurst on his 
advice in December, 1898, and he was instructed to prepare plans 
for carrying out the electric lighting scheme. The amount of the 
contracts recommended to the Council for acceptance was £10,894. 
In addition to the estimate mentioned, the Council would have to 
add the extra cost of buildings, estimated at £2,700. The present 


application was for the purchase of a strip of land for the purpose 


of a road to the site, cost of making the road, &c. The increase in 
the amount of the building contract was largely due to the con- 
siderable rise in the price of material and labour. 


Franee.—The Municipal Council of Craponne-sur-Arzon 
(Haut Loire, France) will shortly ask for tenders for the electric 
lighting of the town. 

Galashiels.—The T.C. has agreed to make application 
for a prov. order to introduce electric lighting into the burgh. 

Grimsby.—At the new electric lighting station in 


Doughty Street, Grimsby, on Tuesday night, Ald. Dobson, chairman 
of the Lighting Committee, formally switched on the electric 


lighting of the station. Ald. Dobson said that within a month half 


Grimsby would have electric light. 


Hebden Bridge.—The D.C. has decided to obtain a 
prov. order with a view to the supplying of electricity to the 
district, and has instructed Mr. Emmott, electrical engineer, Halifax, 
to report as to the cost of producing electricity by steam, gas, and 
water. 


Fareham.—4A L. G. B. inquiry was held last month into 


the application of the Council to borrow £500 for electric lighting. 


Greenock.— The burgh electrical engineer, Mr. W. M. 
Nelson, in a report on the public lighting extension for the burgh, 
states that provision is made for the ultimate lighting of the whole 
of the tramway route by arc lamps, and that it is proposed to put 
lamps on every second pole. The engineer estimatgs the cost of 


fitting up arc lamps on the tramway poles at £21 per lamp, and if 
the complete scheme which he has prepared is carried out, 66 new 
lamps will be required in addition to those already erected, making 
a total of 110 lamps. The capital outlay for the exteusion would 
be £1,386, and the price of running could be brought down to £16 
per lamp, making a total running cost of £1,760 for the 110 lamps, 
as compared with £880 for 44 lamps in use at present. The capital 
cost of putting up 44 new lamps and 45 incandescent lamps, the 
engineer says, would be £990, and the annual running charge 
£1,672. The length of way to be lighted, as proposed by the engi- 
neer, would be 44 miles—only two being lighted at present by 
electricity. 


Hendon.—The D.C. has received 82 tenders for plaut, 
&c., in reply to its advertisement. They have been referred to Mr. 
Hammond for consideration and report. 

The B. of T. has given formal sanction to the scheme of supply of 
electrical energy for the purposes of the Hendon Electric Lighting 
Order. The Council has decided to call a public meeting to 
ascertain the views of the ratepayers on the scheme. The Council 
has not yet obtained a site for the generating station. 


HowWood.—It is proposed to light Howwood, Renfrew- 
shire, with electricity. 


Hoylake aud West Kirby.—In accordance with the 
recommendation of the Electric Supply Committee, the U.D.C. has 
decided that the charge for the supply of electrical energy to 
churches and chapels shall be reduced to dd. per unit, and for motors 
to 3d. per unit for the first hour and to 14d. per unit for each sub- 
sequent hour. 


Kingston.—The T.C. has resolved that application be 
made to the L.G.B. for a further loan of £2,800 for additional 
machinery at the electric lighting works. It is proposed to extend 
the line of arc lamps to the borough boundary in three directions, 
when there would be 72 arc lamps instead of 36, as at present. The 
application to the L.G.B., therefore, will be for a loan of £17,800 
instead of £15,000. 


Hampton.—The D.C. has resolved that application be 
made to the B. of. T. for a prov. order to supply electricity for 
public and private lighting and other purposes within the area of the 
urban district. 


Leicester.—Some trouble has been experienced at the 
electricity works on account of the recent floods, which established a 
record on Monday last. The damage to the works is supposed to be 
unimportant, though the supply of electricity to the town was for a 
short time interrupted. 


London.—The Metropolitan Electric Supply Company, 
Limited, whose area of supply includes the parishes of Paddington, 
St. Marylebone, the St. Giles's district, the Holborn district, and 
the Strand district, intend to apply to Parliament next session for 
powers to lay a second distributing system from their principal 
gencrating station. At the present time the company are dependent 
for their supply of electricity on a single line of cables passing 
from the generating station at Willesden along the towing path of 
the Grand Junction Canal to their several areas of supply. The 
second distributing system now proposed will be separate and dis- 
tinct from the existing trunk main, and will run by an eutirely 
different route to the various areas of supply, so as to enable the 
company to give an extra high pressure, and to better secure the 
continuance of the supply. 

HampstEaD.—The Borough Council has resolved that a contract 
be entered into with Messrs. Neil & Co. for construction of boiler 
foundations, flues, &c., in connection with the electricity station 
extension, for the sum of £3,094 4s. 6d. 

MARYLEBONE.—The Borough Council has resolved to make appli- 
cation to the B. of T. for a prov. order to supply electricity for 
public and private purposes throughout the borough. 

Nottina Hirr.—In order to meet the demand for electricity 
within the parish of St. Mary Abbotts, Kensington, says the 
Financier, the Notting Hill Electric Lighting Company are apply- 
ing to Parliament next session for powers to acquire properties in 
Napier Road and Holland Mews, Kensington, for the purpose of 
providing an additional generating (? transforming) station. 

IsLIxdTOx.— The Borough Council has adopted a proposal by the 
late Vestry for the provision of additional water storage, of a 
switch gallery along the engine house, and other works at the elcc- 
tric lighting station, at a total estimated cost of £6,606. 


Machynlletli.—The D.C. have discussed the proposal to 
supply the means of lighting the town with electricity. Mr. 
E. Rees explained that he had obtained a long lease of 
water power at Garth upon very reasonable terms, and a London 
company, after going into the details, were prepared to send an 
engineer down to prepare a full set of plans for the scheme, and do 
all the work without asking for a single penny from the town. But 
they wished to know whether the Council would give their moral 
support to the application for a provisional order and allow them to 
lay the mains along the streets. The price of the light would at no 
time exceed 7d. per unit. It transpired that the proximate capital 
would probably be about £4,000, of which about three-fourths would 
be called up, but no binding resolution was passed. 


Manchester.—During the year 1900 great progress was 
made by the Electricity Department. Whilst the number of con- 
sumers in December, 1899, was 3,014, with a demand equivalent to 
328,696 8-c.P. lamps, there are now 3,646 consumers, with a total 
demand equivalent to 362,464 lamps. When the installation of the 
four 1,800-kw. Westinghouse-generators is completed at Broom 
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Street, the station will have a total capacity of 12,000 H.P., and will 
be rather larger than the Dickinson Street works, which has taken 
seven years to attain its present size. At Dickinson Street two new 
Ferranti generators, each of 1,000 H.P., have been erected during the 
past year. Both these machines will shortly be ready to assist with 
the load, and they are intended to supply the energy which will be 
required for working the electric tramcars, which are to run on the 
three routes first to be taken over by the Corporation, viz., Cheetbam 
Hill Road, Rochdale Road, and Bury New Road. With the com- 
pletion of these two generators the whole of the space set aside for 
machinery at Dickinson Street is now fully occupied. The City 
Council has contirmed the appointment of Prof. Kennedy to 


advise the Electricity Committee generally upon the schemes which 


are now in progress. 


Melbourne.—Under the provisions of the Electric 
Lighting and Power Act, the Lieut.-Governor-in-Council has 
approved of the transfer of the orders and undertakings of Messrs. 
T. T. Draper & Co., to the Melbourne City Council. A new order 
has also been granted to the Electric Lighting and Traction Com- 
pany, of Australia, Limited, embracing the metropolitan and 
suburban areas, and other transfers will be ordered at an early date. 


Oran (Algeria).— M. Chassaigne, engineer, acting for a 
company formed for the purpose, has made a proposal to the town 
of Oran for the lighting by electricity of a district of 12 miles’ 
radius, the estimated cost being £40,000. 


Perth.—There were 87 applications for the post of elec- 


trical engineer. ‘They have been remitted to a committee to 
prepare a short list. 


Peterborough.—The electrical engineer to the T.C., 
Mr. Gill, has recommended that an additional generator be erected 
in the electricity works, of double the present output. 


Rheims (France).—4Au important project is at present 
under study for the electric lighting of the valley of the Swipp and 


the Rheims mountain. The system will serve no less than 29 towns 
and villages. 


St. Helens.—The borough electrical engineer, Mr. J. N. 
Highfield, has reported to the Electric Supply and Tramway Com- 
mittee that the total number of electric lamps connected to the 
service up to November 10th was 18,864, agaiust 10,209 at the cor- 
responding date in 1899; the number of units sold for lighting 
purposes during November was 29,118, against 14,548 ; for tramway 
purposes 54,736, against 21,562; and for motors 9,023, against 1,846. 
The town clerk reported that he had informed the Westminster 
Llectric Supply Corporation, Limited, that the Corporation 
approved of the effort being made to induce the Board of Trade to 
make arbitration compulsory when undertakers changed the pressure 
of the supply to consumers. 


Sardinia (Italy).— In connection with an undertaking 
having for its object the collection of the waters of the Tirso and 
adjacent rivers in the plain of Campidano d'Oristano for the 
purposes of a water supply, an important electrical project is at 
present under study. It consists in converting the latent energy of 
the reservoir into motive power, and M. Merlo, engincer and vice- 
president of the French company Des Mines de Malfido,” has sub- 
mitted a proposal to the Mining Society of Iglesias (Sardinia) in 
this connection. The proposal is in effect to transmit this energy to 
numerous mines in the province within a radius of J6 miles. The 
reservoir will store on an average 30 million cubic metres of water, 
so that the energy secured by this means would be considerable. The 
cost of the electric project alone is estimated at £220,000. It is 
calculated that an economy of 50 per cent. would be effected in the 
mines by the adoption of electricity. 


Scotch Power Schemes.—The promoters of the Cale- 
donian Electric Power Co. seek a capital of £1,000,000, and propose 
the erection of electrical generating stations and works for the pro- 
duction and distribution of clectricity within certain portions of the 
counties of Lanark, Dumbarton, Renfrew, and Ayr. A schedule 
specifies the positions of the proposed generating stations to be at 
Renfrew, Knock, Port Glasgow, Cardross, Blantyre, Kilmarnock, 
and Irvine. Similar powers are asked for by the Clyde Valley 
Electrical Power Company. The arca is slightly different. The 
capital is £900,000. The area of supply is part of the counties of 
Lanark, Renfrew, Dumbarton, and Stirling. 


Sleaford.—The L.G.B. has granted the application of the 
U.D.C. for permission to borrow £7,000 for the initial cost of an 
electric light installation. The application was strenuously opposed 
by ratepayers representing £14,000 out of an assessable value of 
£18,000, on the ground that the proposed scheme was inadequate. 


Stourbridge.—The D.C. has resolved that an application 
be made to the B. of T. to extend by two years the period during 
which the Council's prov. order may be utilised, and that the appli- 
cation of the Midland Electric Corporation for powers in the 
Council's area be opposed. 


Swadlincote..—The D. of T. recently inquired whether 


the D.C. had taken any steps to carry out its prov. order. In reply, 
the D.C. asked for an extension of time. 


Sydney.—The Minister of Works intends to act upon 
the report of Mr. Raw of his department with respect to the utili- 
sation of the waters of the Grose River for the generation of elec- 
tri: power, and will probably offer a bonus for the best and most 
co nplete scheme for carrying the project into effect. 


Wimbledon.—The electric lighting works of the U.D.C. 
have been working at full pressure for several weeks past, with the 
result that there liave been serious complaints as to the inefficient 
supply of current in those parts of the district farthest away from 
the generating station. As a temporary remedy, the Council has 
purchased a booster for the purpose of raising the pressure on 
the longer cables, and it is anticipated that this step will also avoid 
the frequent excessive pressures on the nearer ends of these circuite. 
It will be two or three months before the generating plant can be 
increased to meet the ever increasing demaud among private con- 
sumers. 


ELECTRIO TRACTION NOTES. 


Aberdeen.—The electric cars on the Woodside route, 
inaugurated by the Corporation 12 months ago, have during the 
year carried about 3,000,000 passengers, the fares from whom, 
roughly speaking, would amount to £11,000. 


Bombay.—We read in Zndian Engineering that the 
report presented to the Corporation by the Committee appointed to 


consider the questions affecting the tramways recommends that the 
present tramways company be invited to make an offer for the 


renewal of the concession, on the understanding that electric trac- 


tion will be introduced withiu three years, and that the Corpora- 
tion have the option of purchase on the basis of actual value without 
the good-will. 


Central London Railway.—4A breakdown occurred on 
the Central London Railway on 25th ult. at about 9 o'clock a.m, 
near Notting Hill Gate Station. It is stated that part of the brake 
vear of one of the coaches had become detached, and was touching 
the centre rail, thus causing a short circuit and fusing the circuit 
breaker at the sectional sub-station. This had the effect of cutting 
off the current from the east-bound track and causing all trains to 
come to a standstill. Traffic was not resumed until 10.45. 


Cardiff.—A deputation from the Tramways Committee 
is to visit various towns and works to select a suitable type of car 
for electric traction. ‘The cost of the cars required is put down as 
ab ut £80,000. 


City and South London Extensions.—The Bill which 
will be introduced into Parliament next session for the incorporation 
of the “Islington and Euston Railway Company,” is, says the Financial 
Times, in reality an extension to Euston of the City and South 
London Railway from their authorised extension to Islington. The 
chairman of the City and South Londou Railway Company, Mr. 
Charles Grey Mott, is the promoter first named in the Bill, his co- 
directors on the board of the new company being Mr. Charles 
Seymour Grenfell, Mr. Edwin Tate, and Mr. David Sydney 
Waterlow. The Bill now deposited, contains all the, necessary 
clauses for working the railway as a separate and independent 
undertaking, but the preamble recites that the “railway could be 
conveniently and advantageously worked by the South London 
Company,” and clauses are inserted to enter into agreements with 
that company for working the railway, for the supply of electricity, 
tor the employment of officers, and for the appointment of a joint 
committee to carry into effect any agreements. As an independent 
company the capital proposed to be raised is £420,000, divided into 
42,000 shares of £10 each, but with power to sub-divide the shares 
into “preferred half-shares aud “deferred half-shares.” Upon 
this capital borrowing powers are sought to be exercised to the 
extent of £140,000, but with the right to expend £33,000 of the 
share capital in the payment of interest during the construction of 
the line. The Bill contains a clause binding the company to run 
“at least 12 trains in each direction before the hour of seven in the 
morning on every week day " at a charge of “not more than 4d. per 
mile,” with a minimum of 1d. for each ticket. 


Dudley.—On Tuesday an electric car driver at Queen's 
Cross lost control over the brakes, with the result that his car, when 
descending a hill, left the metals, and coming in violent contact 
with one of the iron standards, knocked it down. The car was 
thrown across the road, the passengers, five of whom were seriously 
injured, being precipitated into the roadway. 


Finchley and Hendon.—The Middlesex County Council 
have decided to oppose that portion of the Bill promoted by the 
Charing Cross, Euston, and Hampstead Railway which includes 
electric tramways from Golder's Green to Finchley and Hendon, on 
the ground that the Light Railway Commissioners were not pre- 
pared to include certain tramways of which the above are a portion, 
and that the Council will, at some future date, apply for authority 
to lay down the lines in Hendon themselves. The County Council 
have appointed a Light Railways aud Tramways Committee, to 
take charge of the construction, control, and management of light 
railways and tramways which may belong to the County Council. 


Gillingham.—The Chatham, Rochester, and Strood 
Electric Light Company is to be approached by the Council with a 
view of acquiring the works and rights of the company. Chatham 
and Rochester are proceeding in the same direction. 


Glasgow.—The sub-committees of the Tramway and 
Lighting Departments have been conferring together in reference to 
the position of the tramway poles in the centre of Great Western 
Road. The Lighting Committee intimated that it was not advisable 
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to light Great Western Road with electric lights, incandescent gas 
lights being, in their opinion, more suitable, and it was accordingly 
resolved by the Tramway Sub-committee to recommend that the 
tramway poles be removed to the side of the street. We were under 
the impression that incandescent gas was not admirably suitable for 
street lighting; the excellent effect produced by using arc lamps for 
the electric lighting of wide public thoroughfares, and the artistic 
appearance of combined central poles, render it, to say the least of 
it, quite unnecessary to go to the trouble of removing the trolley 
standards from the centre to the sides of the thoroughfare. There 
are plenty of places where Glasgow deputations can see, or have 
seen, arc lamps suspended from centre trolley standards with the 
best possible result. 


Greenwich to Catford. — The South-Eastern Metro- 
politan Tramways Company has applied to the Board of Trade 
for approval to the reconstruction and electrical equipment of 
the company’s tramways from Greenwich to Catford upon the 
Schuckert surface-contact system, and has now informed the 
Greenwich Borough Council that the Board desires to learn the 
views of the several local and road authorities concerned. | 


Hoylake and West Kirby.—The District Council has 
decided to oppose the project for the construction of a light railway 
connecting the district with Birkenhead, Wallasey and New 
Brighton, Cheshire. 


Liverpool.—For the fortnight which ended with 
December 22nd, the receipts from the Liverpool electric tramway 
system were £16,626 10s. 64d. This was an increase of £11,374 
16s. 84d. over the amount for the corresponding fortnight last year, 
due to the great extension of the service. The mileage for the 
fortnight was 357,269, an increase of 139,471 miles over the same 
period last year. 3,594,782 passengers were carried, an increase of 
2,491,636. There are at present 250 electric cara running, against 
181 at the same date last year. 

A deputation of residents from the Edge Lane district of Liver- 
pool (East) waited upon the Tramways Committee of the City of 
Liverpool on Friday last to ask, among other things, that the elec- 
tric car system might be carried along Edge Lane. In reply, 
Alderman C. Petrie, chairman of the committee, said that an appli- 
cation would be made to Parliament next session for powers to 
construct a tramway there. 

A telephone wire fell across a trolley wire last week, and a cab 
horse received a shock which incapacitated it for a time. 


Nottingham.— The Market Place to Sherwood section of 
the new Nottingham electric tramways was opened for public use 
on New Year's Day. 


Palermo.—Mr. de Garston, in his report on the trade 
and commerce of Sicily, Y cdd of electric trams and light in 
Palermo as follows :—'' The laying down of the electric tramway to 
replace the present horse service lias proceeded satisfactorily during 
the latter half of 1899, and will be a great improvement to Palermo; 
not only are the existing tramway lines to be transformed, but new 
lines will be laid, notably a specially constructed and worked track 
from La Rocca to Monreale, which will be exceedingly handy for 
the numerous tourists and visitors who annually flock to visit the 
magnificent cathedral. The tramway company in order to obtain 
the necessary sanction for the extension of its lines found it expe- 
dient to offer a premium of 1,000,000 lire (£40,000) to the munici- 
pacity.of Palermo as an incentive for certain concessions, which 
were not, however, accorded. Large workshops have been estab- 
lished at the Arenella, a suburb of this city, for the construction of 
the tramcars by a local firm, and these are furnished with excellent 
modern machinery, the cars turned out being apparently in every 
respect satisfactory. The Via Macqueda, one of the principal 
thoroughfares intersecting this city, is now lighted by electricity, 
which is supplied by the works of the tramway company ; private 
consumers are also furnished by the same company. The price, 
however, is still apparently too high for electricity to be generally 
introduced into private households, and moreover there does not 
seem to be any liklihood of the cost being lowered." 


Underground Railways.—At a meeting of the Court of 
Common Council last week Mr. Deputy Johnson called attention to 
the fact that other tube railways were projected for London, aad 
asked what was the legal position of ratepayers who alleged that 
they suffered from thc effects of the vibration caused by the exist- 
ing railway. The Remembrancer said about six electric railway 
Bills had been deposited in Parliament for the ensuing session; but 
it would not be known until the middle of next month on which of 
those Bills the 5 per cent. deposit on the capital had been paid. 
He suggested that the sufferers from vibration should ascertain full 
and accurate data in respect of their respective basements. The 
Board of Trade had taken exceptional steps to ascertain the facts 
for itself. He believed that the persons who considered themselves 
seriously affected might place their cases before the Board of Trade 
for investigation. 


TELEGRAPH AND TELEPHONE NOTES. 


British Telegraph Lines in Persia.— Reuter's agent 
at 5 eds that the Persian Government is making arrange- 
ment for putting a stop to the wilful damaging of British tel h 
lines in Persia which has occurred somewhat frequently of lale, 


seriously endangering telegraphic communication between Europe 
and India. The Persian Government has now issued a firman 
ordering local Governors to take special measures to protect the 
lines, and holding them responsible for any wilful damage done in 
their several districts. 


African Telegrams.— It is announced in the London 
Gazette that the following reductions are to be made in rates for 
telegrams to South and Central Africa, and to the islands of 
Ascension and St. Helena, as from January 1st :— 


For 
l each word. 

Cape Colony .. 
Natal ee ee ee ee ee en ee ee ee 8. d. 
Orange River Colony z s ss ws i 855 9 6 
Transvaal `.. x es z es ER 
ganana a us ox oe x is 

scension s sx " oa n 82 d T 
St. Helena ex " 2d i - } 3 6 
Swakopmund (German South-West Africa) .. ’ 8 8 
Southern Rhodesia .. - Sy i a ja ae dl) 
Northern Rhodesia .. ar E 1 8 gs 92 Rs 8 11 
British Central Africa (Nyassa'and) . } 


Cape to Cairo Telegraph.—With regard to the Cape 
to Cairo telegraph, the St. James's Gazette understands that the line 
has now been laid to a point 50 miles beyond Kasanga, in German 
East Africa, and 100 miles beyond the southern end of Lake 
Tanganyika. Nearly 3,000 of the total 5,600 miles bave been com- 
pleted from the Cape, while the Egyptian telegraphs rfn south for 
about 1,700 miles, leaving over 1,200 miles to complete. Much less 
difficulty has been experienced with the natives than was expected, 
though the line runs through the territories of many warlike tribes. 
So far from destroying it, however, they are rendering assistance in 
the construction. At first the constructors would give the natives 
an electric shock or two, and after that the line became a fetish 
with which they would not meddle at all. Little or no damage has 
been done by wild beasts or the unwieldy elephant. The great 
obstacles have been in cutting through almost impenetrable forests 
where trees would fall on the line. Another consideration is the 


enormous difficulty of transport, the carrying of all the material 


thousands of miles by rail and boat. All the material has been got 
out for the construction of the line through German territory, 
leaving only British East Africa to be spanned. The rates will be 
considerably lower than the 3s. 6d. per word now charged by the 
marine cable companies from Cape Town to England. 


Growth of the Telephone Service.—The following 
table, showing the receipts of the Post Oftice from the telephone 
service, has been compiled in response to an order of the House of 
Commons. It shows at a glance, says the Times, the very remark- 
able change which the last 20 years have witnessed as regards the 
use of the telephone. The figures are as follows :— 


In respect Royalties Revenue Revenue 

of the from from local from Total 

ear to licensed exchange trunk dine ^ 

arch 31. companies. business. businesé. 
1881 £205 — — £205 
1882 £1 £192 8,906 
1883 11,901 9,821 174 20,796 
1884 16,063 16,223 548 82,834 
1885 18,818 21,694 908 41,415 
1896 22, 25,433 1,189 49,06: 
1887 26,170 22,786 1,813 Y08 
1888 29,215 24,864 1,653 662 
1889 31,099 25,628 1,914 61,041 
1890 à 89, 26,806 2,575 69,816 
1991 43,495 37,697 8,383 74,475 
1892 46,528 23,646 8,612 78, 
1893 56,501 28,826 10,138 90, 
1894 63,895 25,081 11,843 99,768 
1895 70,990 21,609 14,575 107,174 
1896 79, 676 21,603 207 125,486 
1897 85.289 21,084 118,204 219,617 
1898 95,237 20,179 45,825 »794 
1899 110,196 31,644 183,525 814,864 
1900 190, 272 207,417 860,037 


A similar Parliamentary return was issued on lst inst., says the 
Times, showing the amounts paid by the District Messenger and 
Theatre Company, Limited, to the Post Office, and of the paymenta 
made by the Post Office to the company, year by year, from the 
commencement of their license. The payments made by the com- 
pany to the Post Office are comprised under two heads—first, revenue 
collected by the company on behalf of the Post Office; and, secondly, 
royalty and wayleaves on telegraphs. Under the first head there 


* was paid to the Post Office, for the year 1897-98, £1,103 8s. 7d.; 


1898-99, £1,971 5s. 8d. ; and 1899-1900, £1,827 11s. 5d. Under the 
second head there was paid, during the same years, £264 18s. 6d., 
£408 11s., and £344 13s. The payments made by the Post Office 
for work done by the company for the department were— 1897-98, 
"ig 17s. 2d.; 1898-99, £586 15s. 4d.; and 1899-1900, £1,119 12s. 


Russian Telegraphs.—A press correspondent at St. 
Petersburg says that with a view to accelerating the tardy trans- 
mission of telegrams between St. Petersburg and the remote 
districts of the Empire, the Imperial authorities have resolved to 
abolish many intermediary stations. Hitherto, a telegram sent 
from the capital to Tiflis has had to be dealt with at 14 stations 
en route, and one sent to Irkutsk has had to pass through 13 
stations. As an accelerated telegtaphic service both with the 
Caucasus and the Far East is of immense importance at the present 
juncture, the intermediary stations have been reduced to four and 
six respectively between Tiflis aud Irkutak. 


(Continued on page 25.) 
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COAL AND ASH HANDLING, AND 
STORAGE PLANTS FOR ELECTRIC LIGHT 
AND POWER STATIONS. 


(Copyright.) 


I 


THE enormous increase in the consumption of coal in electric 
light and power stations demands the introduction of the 
most economical methods of handling the material. The 
commercial basis of electric light works is cheap steam, and, 
therefore, the problem to be solved is :—' The best method of 
producing steam on the cheapest lines. 

The bulk of electric light and power stations have either 
a railway siding, or are located adjacent to a canal or 
waterway. 

The supplies of coal are generally intermittent, and are 
delivered in quantities from 60 to 600 tons at a time; 
the absolute necessity for handling this bulk as speedily 
as possible and with a minimum of labour, warrants 
the most cateful consideration being given to the planning 
out of a plant by the engineer and manager. 
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When the coal is once handled in the barge, boat or truck, 
-it should be delivered to the coal stores or bunkers, over or 
near the boilers, without being touched again by hand labour. 
By this means, if a judicious design of plant is adopted, the 
coal can be handled at an average rate of $d. per ton. 

In gas works, collieries, steel works, &c., where thousands 
of tons of coal are dealt with daily, the works are generally 
equipped with the latest improvements in coal-handling 
upparatus, and electrical engineers should give every con- 
sideration to the methods and principles adopted in 
such works for handling large and small coal with the 
same apparatus, seeing that they represent the resulta 
of many years’ experience and carefully thought-out 
experiments, based on a large tonnage and daily output of 
of coal. The electrical engineer should prepare himself for 
the consumption of both large and small coal, and in 
introducing coal-handling plant, due consideration should 
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be given to each item of detail, according to the position of 
his works, so that he is prepared to battle with the very 
worst circumstances that he may encounter. A suggestion, 
therefore, that he should consider more ways than one of 
receiving and dealing with his coal supplies, with a view to 
the adoption of that system which gives the maximum 
of reliability with the minimum of expense and 
labour, is timely advice. Unfortunately, many electrical 
engineers do not give the attention they should to this 
problem, owing, no doubt, to the fact that their previous 
experience has been confined to the other branches of elec- 
trical engineering, where, perhaps, more enticing and interest- 
ing results can be obtained, and where the work is of a more 
congenial, pleasant, and cleaner character. 

It is an old saying that Where there's dirt there's 
money,” and in the boiler houses of many electric light and 
power stations dividends are either made or lost. 

It is a wise plan to spend money judiciously in obtaining 
the best and latest information, and to make a tour of 
inspection of what is being done at other works; also to 
obtain the advice and assistance of manufacturers who 
make this class of plant their special study, as no doubt 


_they would help applicants to attain their object at a 


VERTICAL SECTION. 


considerable reduction in capital expenditure, and at the 
same time they would point out the latest inventions and 
improvements, 

To make this series of articles all the more interesting, 
we propose describing several installations which have been 
erected, and which offer several suggestions both for storing 
and handling coal. We will commence with a plant which 
is working at the electric tramway power station, Leeds. 
This plant was erected for the purpose of unloading barges 
which contain about 80 tons of small boiler coal each. 

Fig. 1 is a diagram sketch showing the elevator lowered 
into the barge and all in working order. This elevating 
and conveying plant is capable of raising and storing coal at 
the rate of 35 tons perhour. As shown on figs. 1 and 2, the 
elevator is completely cased in with steel sheets and angle iron 
framing, and is provided with a special-shaped elevator 
bucket 24 inches wide, with a deep back, so that when 
raising the coal a correct delivery is obtained at the highest 
point of the elevator. This special design of bucket 1s 
necessary owing to the fact that the elevator is working in a 
vertical position. It is provided with a double strand of 
stamped steel roller chain, each strand having a breaking 
strain of 12 tons. The centre to centre, or length of the 
elevator, is 35 feet. Upon an inspection of the design, it 
will be noticed that a steel structure composed of joist work 
is fixed on the river side and projects a distunce of about 
8 feet; this is for the purpose of supporting the elevator and 
steel tray conveyer. "The elevator is raised and lowered by 
means of two drums, attached to which are two j-inch 
diameter wire ropes, the drums receiving their motion from 
the vertical shaft, which is directly geared to the main 
driving shaft. The raising and lowering motion can be 
operated from the ground line by means of a hand-wheel and 
shaft connected to a double friction clutch, and the speed of 
raising and lowering is about 1 foot per minute. 
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Fic. 2. 


It has been found in practice that it 
is not advisable that the speed of the 
raising and lowering should be any 
greater than that arranged for in this 
plant, otherwise there would be a risk 
of the attendant doing some damage 
to the boat. 

It will be seen that the elevator 
delivers the coal on to the steel tray 
conveyer, which is 2 feet wide, and 
composed of steel plates overlapping 
one another, so as to form a con- 
tinuous belt. This style of conveyer 
is largely adopted in collieries and gas- 
works for handling large and small 
coal, in fact, it is the only class of con- 
veyer found serviceable at the present 
time for handling the “ largest coal" 
which comes up the pit, and at the 
same time it handles with equal success 
the smallest dust, or slack. This class 
of conveyer in gasworks is used for 
carrying coke, oxide, &c., and in the 
large coke storage plants erected in 
many works, the material can be dis- 
tributed at any point along the conveyer 
by means of movable ploughs. 

The speed of travel of this class of 
conveyer ranges from 43 feet to 100 
feet per minute, according to the cireum- 
stances. 

Fig. 2 is an instantaneous photograph 
of the plant when working, and it will 
be seen that the coal is distributed quite 
evenly over the width of the conveyer. 
This steel tray conveyer delivers the 
coal on to a push plate conveyer which 
is shown on fig. 1, both in the plan 
and elevation. - , The latter conveyer 
is fixed the whole length of the coal 


" 
, 


store, which runs directly over the boilers, 
the coal being distributed into the first 
portion, then pushed along the trough 
until it arrives at an opening, when it falls 
into the stores, and the heap accumulates 
until the opening is blocked up, when the 
conveyer scrapes the next portion of coal 
over this opening and deposits it through 
the next aperture. Consequently, the action 
of the conveyer is entirely automatic, and 
the attendant, by opening all the slides in 
the trough of a conveyer of this design, 
can completely fill the coal stores with very 
little attention. 

Attached to the lower side or floor of 
the coal stores are a series of steel shoots, 
two to each boiler, so that an automatic 
feed is obtained for the mechanical stokers. 
The whole of the plant is driven by an 
electric motor which is fixed on the coal 
stores floor, and which drives the main 
shaft of the conveying plant by means of 
belt, chain, and spur and pinion gear. 
The horse-power required to drive the 
apparatus is very little. 

The number of men working on this 
plant when unloading a barge is two, and 
the cost of handling the material from the 
barge and depositing the same in the 
coal stores is about d. per ton for wages. 
The method of unloading the boat is by 
lowering the elevator into the centre of 
the boat and allowing it to dig a hole for 
itself, until it reaches the bottom of the 
boat. The boat is then travelled along 
gradually to obtain an automatic feed for 
the elevator. 

The elevator is then raised and 
operates on the stern of the boat, and 
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in a similar manner digs a hole to the bottom and empties 
a large portion of the coal, but to prevent any 
possible chance of sinking, the elevator is raised again and 
operates on the bow of the boat to a like degree. It is then 


BECKENHAM.—VIEW or STaTIoN BuILpINGs. 


possible, after balancing the boat in this manner, to take the 
coal from any position. Messrs, Graham, Morton & Co., 
Leeds, erected this plant under the supervision of Mr. T. 
Hewson, city engineer, and Mr. Kidd. 


BECKENHAM ELECTRICITY WORKS. 


As in the case of so many local authorities, the Beckenham 
Local Board obtained a provisional order for electric lighting 
so long ago as the year 1890, and a report on the subject 
was drawn up by Mr. Gisbert Kapp in 1893. | 
There, however, the matter rested until 
1897, when Mr. J. A. Angell, engineer and 
surveyor to the District Council, submitted 
an outline scheme for an electricity works 
combined with a refuse destructor. Asa 
result of this, and under pressure from the 
Board of Trade, who proposed to revoke the 
order, the Council appointed Mr. R. P. 
Wilson to prepare a detailed scheme in con- 
junction with Mr. Angell ; a Local Govern- 
ment Board inquiry was held by Colonel 
Slack in 1899, and sanction granted to a 
loan of £37,000. 

Tenders were invited for the equipment 
of the generating station and destructor, and 


the following contracts were entered 
into 
Buildings and approaches, Messrs. 
Nightingale Re . . £9,500 
Destructor, Messrs. Horsfall & Co.... 2,500 
Steam alternators and switchboard, 
Messrs. Fowler and Co. ... .. 6,600 
Joilers, economiser, and steam pipes, 
Messrs. Babcock & Wilcox 3,300 
Cables, The British Insulated Wire 
Company ... “i T . 14,400 
Arc lamps, Messrs. Lucy & Co. ... 600 
Travelling crane, Messrs. Chatteris 
and Co m 160 


Before accepting the tenders, offers were 
invited for the working of the station 
and destructor for a period of five 
years; the tender of the British Insulated Wire Company 
was accepted, according to which the Council was to erect 
the works complete, while the company undertook to pay 
the whole of the charges for interest on the loan and sinking 


fund, &c., while receiving the whole of the revenue for the 
five years aforesaid. At the end of that time the under- 
taking passes into the possession of the Council without any 
payment whatsoever. The advantages offered by this 
system, as we have pointed out on other 
occasions, are very considerable; while the 
municipality is assured that that bugbear 
of the local authority—a monopoly in 
private hands—will not be created, it gets 
rid of the trouble and worry incidental to 
the getting under way of the enterprise, and 
is relieved of the possible loss on the first 
one or two years’ working, with its ac- 
companying tendency torecriminations and 
discontent on the part of the rate- 
payers, 

The high pressure alternating current 
system has been adopted for distribution, 
power being generated at 2,000 volts and 
transmitted to sub-stations, from which it 
is distributed on the thrce-wire system, 
with 200 volts pressure on consumers’ 
terminals, 

The generating station is a brick build- 
ing, not altogether devoid of ornamentation, 
situated on a site providing abundance of 
space for extensions, and so far removed 
from habitations that there can be little 
fear of annoyance to residents, either bv 
vibration or by sentimental considerations 
regarding the destructor. It consists of 
the destructor and approaches, boiler and 
engine rooms, and offices. 

The destructor is of Messrs. Horsfall’s ordinary type, with 
three cells, The refuse is carted up the inclined approach 
to the tipping platform, whence it falls opposite the feeding 
doors, through which it is pushed upon the grate. The 
refuse i8 not exposed to any appreciable heating prior to its 
introduction to the furnace, so that “stewing,” with its 
objectionable consequences, is avoided. One of our views 
shows the stoking floor, where the fires are tended, and the 
clinker withdrawn. From the furnaces the products of com- 
bustion pass through white-hot flues, in which all offensive 
constituents are destroyed, to the boilers in the adjoining 
boiler house; after circulating round these, the gases pass 


3-CELL HORSFALL DESTRUCTOR. 


vit the economiser to the dust-catcher, a circular chamber 
fitted with baffle plates, in which the suspended particles of 
dust are deposited, and finally the gases escape to the chimney. 
The dust-catcher and chimney may be seen in our view of 
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the station buildings, together with the approach to the 
tipping platform. 

The boilers are three in number, of Messrs. Babcock and 
Wilcox’s well-known type, working at a pressure of 160 lbs. 
per square inch. They are ordinarily heated solely by the 
gases from the destructor, but they are also provided with 
grates, by means of which they can be hand-fired with coal 
when desired. A water storage tank of 6,000 gallons 
capacity is situated aloft in the boiler room, and a No. 9 
Boby heater detartariser is provided. Feed water is derived 
from a well sunk on the premises, whence it is lifted by 
a Mumford steam pump to the storage tank. Two Evans 
feed-water pumps are installed, and the feed-water piping is 
in duplicate throughout. The economiser consists of 
96 tubes, and provision is made for passing the feed 
water either through the economiser, or direct to the boilers. 

The steam piping is in duplicate, the two ranges being 
independently connected with each boiler and engine, and 
having a Belliss & Morcom steam separator attached; 
the steam pipes are of wrought steel lapwelded, with 
mild steel flanges, 
and are slung from 
brackets. The 
branches to the 
engines are carried 
overhead, while the 
exhaust pipes are 
led downward be- 
- neath the floor to 
a common main, 
which discharges 
direct into the at- 
mosphere. 

The engines are 
of Messrs. Belliss 
and Morcom's high 
speed vertical com- 
pound type, with 
forced lubrication, 
and are coupled 
direct to the alter- 
nators ; the latter 
are mounted on 
separate bedplates. 
Two of the sets are 
ated at 120 Kw. 
each, at 380 revolu- 
tions per minute, 
while a smaller set 
of 60 KW. capacity, 
at 500 revolutions 
per minute, is also 
provided. Thespeed 
of the engines is con- 
trolled by throttle 
governors, mounted 
direct on the main 
shafts. 

The alternators 
are of the Leeds 
and London type, 
supplied by Messrs. 
Fowler & Co. All 
three have station- 
ary armatures, and 
rotating field mag- 
nets with outward y-directed wound magnet cores and pole- 
pieces. The larger machines have 16 poles each, and give 
60 amperes at 2,000 volts; the armature is arranged so 
that the frame can be drawn apart on the centre line, the 
bedplate being provided with slides for this purpose. The 
exciter armature is carried overhung on a prolongation of 
the main shaft, and is of the ring type, with a large com- 
mutator and gauze brushes; the exciter field is of the 
Manchester pattern. 

The small alternator is similar to the larger ones, but is 
built for an output of 30 amperes at 2,000 volts, and the 
field magnet has 12 poles. 

The frequency in each case is 50 periods per second. 

The engine room is traversed by a travelling crane for a 


Bascock & Wircox WarEnTUBE BOILERS. 


load of 10 tons, built by the Chatteris Engineering Works 
Company. 

The main switchboard is carried on a gallery at a con- 
siderable height above the engine room floor. It was supplied 
and erected by Messrs. Fowler & Co. 

The board provides for three alternators and exciters and 
six circuits. It is built of black enamelled slate, and all 
charged metal work is carefully shielded from personal con- 
tact by means of white porcelain insulators. 

There are two bus bars, arranged so that any alternator 
or feeder circuit can be connected with either bar, but not 
with both. For this purpose plug switches are used, as 


follows :— 
Circuit, 
O 
Bus bar l O O | Bus bar 
Nogl. No. 2. 
O O 
Alternator.. 


Single-pole fuses 
are used on the 
alternator armature 
circuits, the outer 
conductor of the 
feeders, and one 
pole of the armature 
being connected 
direct to the outer 
bus bar, which is 
earthed. 

The alternator 
fields, as well as 
the exciter fields, 
are provided with 
regulating rheo- 
stats on the board. 
Ammeters are used 
in all circuits, and 
the usual bus bar, 
alternator, and syn- 
chronising volt- 
meters are pro- 
vided.. 

The measuring 
instruments are of 
Messrs. Nalder 
Bros. & Thomp- 
sons manufacture, 
with the exception 
of a small Kelvin 
recording voltmeter, 
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and nine Kelvin 
multicellular volt- 
meters. 


The parallelling 
instruments are 
mounted on a swing 
bracket, so as to 
be visible from any 
part of the switch- 
board gallery. 
The cables were 
all supplied by the 
British Insulated 
Wire Company, and 
are of their usual lead-covered,-paper-insulated type. | 

The high pressure feeders (sixtin number) supply the nine 
sub-stations,' situated respectively at Cator Road, Technical 
Institute, Council Yard, Coperscope Road, Southend Road, 
Albemarle Road, Kemerton Road, Shortlands Road, and 
South Hill Park. Feeders 1, 2 and 3 supply two sub- 
stations each. 

Each sub-station has its own low pressure network, the 
transformed pressure being 400 volts and 200 volts on the 
three-wire system, with triple concentric cables. 

The low pressure network has disconnecting boxes fitted 
at junctions of all roads, enabling additional services to be 
connected to any part of the network without. disconnecting 
A twin pilot cable is laid 
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from each sub-station to the central station, which can be extra charge of Id. per lamp is made for each unit by 

used as a telephone cable when required. which the consumption per lamp falls: short of the above 
The nine sub-stations are all above ground, and are built value. 

of red brick with Consumers who 

tiled roofs. The : | wire their premises 


at their own cost 
receive a reduction: 
of 10 per cent. 
Arrangements are 
also made for the 
purchase of the in- 
stallation by annual 
instalments. TE 

Forty-two miles 
of cables have been. 
laid, in stoneware 
troughs filled up 
with bitumen, ahd 
18 arc lamps- have 
been erected for 
publie lighting.: 
The present capa- 
city of the station 
without reserve is 
about 15,000 S-. p. 
lamps installed, ex- 
clusive of the publie 
lamps, but it is anti- 
cipated that extene 
sions will be neces- 
sary within the next 
12 months, 


transformers and 
switch gear were 
supplied by Messrs. 
Fowler & Co. 

Seven sub-stations 
only are connected 
at present; the 
other two networks 
(Shortlands and 
South Hill Park) 
have been supplied 
by the Bromley 
Electric Light and 
Power Company for 
the past 12 months, 
but will be taken 
over at an early 
date. 

At these points 
the power is trans- 
formed to a pres- 
sure of 400 volts 
for distribution 
on the three-wire 
system. 

The number of 
lamps at present 


connected with the “The station was 
mains is 6,500 of GO-Kw. STEAM ALTERNATOR AND EXCITER. formally opened on 
8-c.P, each, and November 22nd, 
is rapidly increasing. In order to encourage the adoption 1900, by Mrs. Coles, wife of the chairman of the Beckenham 
of electric lighting, the Council has adopted a system of Urban District Council. 

“free” wiring ; 6d. per unit is charged for supply, and if The suecess of the scheme, we understand, is largely due 


GENERAL VIEW OF ENGINE Room. 


the energy used amounts to 18 units per 8-C. P. lamp per in the first instance to the efforts of Mr. Angell, the sur— 
annum, no further charge is made. If, however, the energy veyor, and Mr. Stevens, the clerk to the Council. The 
used is less than 18 units per 8-c.P. lamp per annum, an installation was carried out jointly by Mr, R. P. Wilson, 
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consulting electrical engineer, and Mr. J. A. Angell; 
Mr. H. Hastings has acted as clerk of works, and Mr. 
A. J. Hedgcock, representing the British Insulated Wire 
Company, has been appointed resident electrical engineer, to 
run the státion during the period of the company's tenure. 
Our thanks are due to these gentlemen for their kind assist- 
ance in the preparation of this afticle. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 19.) 


London-Brussels Telephones.—The Central News says 
that by a treaty just concluded direct telephonic communication 
will be opened between Brussels and London next February. 


Sydney Telephones.— In consequence of the interruptions 
of the telephone service by electric tramway currents, the metallic 
returns are to be introduced almost immediately in place of the earth 
return of the telephone system. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED. REPAIRED. 
Arrican—St. Louis (Senegal)-Bathurst . .. Aug. 25, 1900 .. 
8t. Louis (Senegal)- Teneriffe .. .. Dec. 18, 1900 i 
Sourn AMERICAN— Pará- Maahan .. March 1, 1900 .. 
Pernambuco-Ceara .. Nov. 29, 1900 .. 
Cayenne-Pinheiro . . Nov. 26, 1900 
Barcelona - Quanta - Cumana - ' Portlamar- 


Carupano (Venezuela) . Nov. 1, 1900 
Bolamo-Bissao .. - vis T vs .. Dec. 27, 1900 vs 
Falmouth-Bilbao ee ee es. ae ee Dec. 28, 1900 ee 
Latakia-Cyprus ee ee ee ee June 20, 1899 ry 

LARDLINES:— 
Sourm AxERICAW— Communications with all 
offices of Colombia beyond 5 January 22, 1900. . T 
Interior of Colombia landlines is . Nov. 19, 1900 
Ecuador landlines 


. Marob 8,1897 .. T 
Landlines west of Barquisineto and Coro.. Nov. 1, 1900 ss Ks 
Barcelona (Venezuela)-Ciudad (Bolivar) .. Nov. 1, 1900 
Communication with . and 
Baranquilla . Dec. 8, 1900 
War Inpian—Landlines to "Baracoa, Guantago 
and Sagua de Tanamo . . Nov. 12, 1900 .. 
Landlines between Puerto Piata and Ban 
Domingo City .. à . Nov. 20, 1900 .. ee 
a . June Il, 1900 oe 


Cuiness—Tientsin-Pekin oe € "i 


Pekin-Kalgan ee June 14, 1900 ee ee 
Kalgan-Maimatchin  .. z June 80, 1900 .. , 
Tientsin, via Nhanghai . * June 16, 1900 s 


Tientsin and Taku tía Helampo KR .. June 18, 1900 e: iv. 
All lines 5 Cochin China with 


Thuanan Oct. 23, 1900 
Communication between Saigon and North 


Annam and Tonkin .. Oot. 98, 1900 
Communication “via Hanekine” interrupted 
on P territory .. X . Feb. 26, 1900 


Telegraphs in Madagascar.—The Colonial authorities 
in Madagascar have succeeded in laying telegraphic communication 
a distance of 1,000 kilometres between the capital, Antananarivo, 
which lies 110 miles inland, and Diego Suarez, t TE most important 
military harbour of the island. 


The Telephone in Germany.— The Handels 
Museum of the 13th ult. publishes statistics showing the develop- 
ment of the telephone system in Germany in 1899. These are 
given in the Board of Trade Journal as follows: — At the close of 
that year there were 12,710 telephone oflices in Germany, as against 
11,496 at the close of 1898. The number of telephone subscribers 
was 141,724 at the end of 1898, and 159,561 at the end of 1899, an 
. increase of 12:6 per tent. The total number of conversations 


amounted to 574,000,000 in 1899, showing an increase of 51,000,000 - 


or 9:8 per cent. over the number in 1898. The total number of 
employés was 6,724 at the end of last year, 4,527 of them being 
females. 
30,405,061 marks in 1899, showing an increase of 17:1 per cent. over 
the receipts in 1898, which were 25,970,999 marks. 


Tunbridge Wells Telepliones.—The Corporation has so 
far secured 400 customers for its telephone exchange system. Com- 
munication was on Monday established with the public offices and 
institutions at Tunbridge. 


Underground Telephones in Germany.—The Juily 
Mail Berlin correspondent says that the German telegraph autho- 
rities have made some successful experiments with the new sub- 
terranean telephone cables invented by the Rheydt Cableworks 
Company, and it bas been decided to gradually replace the present 
overhead wire system with the new cables. The first line to be 
laid will be between Diisseldorf aud Elberfeld, a distance of about 
35 kilometres, the work to be begun in April. There are two 
other subterranean cables in Germany, between Berlin and Potsdam, 
and Cologne and Diisseldorf, but both failed to give satisfaction, 

repairs being frequently necessary and the cables unreliable. The 
Rheydt cable is said to give excellent results with greater economy. 


The.receipts from the telephone service amounted to . 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea.— February 1st. Tenders are wanted for 
ord inary and prepayment electricity meters. Consulting engineers, 
Messrs. Kennedy & Jenkin. 


Canterbury. — January 30th. The Lighting Committee 
wants tenders for Lancashire boiler, 300-kw steam dynamo, piping, 
condensing plant, and switchboard extensions. See Otticial 
Notices" to-day. 


Colne.—January 19th. The Electrical Committee wants 
tenders for switchboard, balancer-booster, paper insulated maius, 
earthenware conduits, superheater, battery, ejector condenser, and 
motor pump. See “ Official Notices " to-day. 


Farnworth.—January 10th. "The U.D.C. wants tenders 
for the supply of eight 66-passenger tramcar bodies, motors, under- 
trucks, controllers, &c. See Official Notices December 21st. 


Fulham.—January 9th. The Borough Council wants 
tenders for certain materials and goods required for the electric 
light and dust destructor station. See Official Notices " to-day. 


Glasgow. — January 18th, The Corporation wants 


: tenders for the supply of telephone apparatus in connection with 


the Pinkston tramways power station. See “ once Notices " 


December 28th. 
Oldham.—January 29th. The Electricity Committee 


wants tenders for two 600-1.H.P and four 1,200-1.H.P. engines, each 
direct-coupled to a continuous current dynamo. See “ Official 
Notices” to-day, 


Paraguay.—January 15th. The municipality of Asomp- 


tion, Paraguay, is inviting tenders for the electric lighting of the 


town. Bond 4600 


Partick. — January 7th. The Commissioners want 
tenders for steam dynamos, battery charging motor booster and 
balancer. See ''Official Notices" December 14th. 


Poplar.—January 16th. The Borough Council wants 
tenders for an electric crane (maximum load 5 tons). See “Official 
Notices " December 28th. 


Rathmines.—January 10th. The District Council 
wants tenders for Lancashire boiler, 300-K w. steam dynamo, con- 
densing apparatus and pipework, switchboard extension, mains, and 
public lighting (incandescent). See “Official Notices " November 
30th. 


Rotherham.—January 19th. The Corporation wants 
tenders for the supply of a number of electricity meters. See 
„Official Notices" December 28th. 


Sheffield.—January 21st. The Tramways Committee 
wants tenders for a slow speed vertical engine for driving a 1,000- 
KW. tramway generator. See “ Official Notices" December 21st. 


Southampton.—January 7th. The Corporation wants 
tenders for the overhead electrical equipment of 14 miles of tram- — 
way route. See “ Official Notices " December 28th. 


Southport.—January 21st. The Tramways Committee 
wants tenders for poles, brackets, bases, trolley wire, trolley wire 
attachments, galvanised steel wire, and section boxes for the tram- 
ways department. See “ Official Notices " to-day. 


Spain.—January 12th. The municipal authorities of 
Ayamonte (province of Huelva), are inviting tenders until January 
12th for the concession for the electric lighting of the town during 
a period of 20 years. Tenders are to be sent to El Secretario del 
Ayuntamiento de Ayamonte (Huelva), whence particulars may be 
obtained. 


Sunderland.—February 1st. The Corporation wants 
tenders for condensing plant and cooling tower, secondary battery, 
mains switchboard, and travelling crane for the electric light sta- 
tion. See “ Official Notices " December 28th. 


CLOSED. 


Bristo].—The Electrical Committee has accepted the 
tender of Messrs. Bumstead & Chandler for induced draught plant. 


Brighton.— Messrs. Macartney, McElroy & Co. are to 
construct permanent way, and carry out Permana way, wood 
paving, &c., for the Corporation at a cost of about £102,487. 


France, —The French Ministry of Posts and Telegraphs 
in Paris bas just placed contracts as follows :—Les Etablissements 
Mouchel, of Paris, 50 tons of copper wire 24 mm. diameter, and 50 
tons ditto 4 mm. diameter ; La Compagnie Française des Metaux, 
50 tons ditto 4 mm. diameter, and 50 tons 3 mm. diameter; Messrs. 
Lazare, Weiler & Co., 100 tons ditto 24 mm. diameter, 50 tons ditto | 
3mm. diameter and 50 tons ditto 4 mm. diameter ; La Societé 
d'Electro-Metallurgie 150 tons ditto 3 mm. diameter, and La 
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Compagnie du Bi-Metal, 50 tons ditto 4 mm. diameter. 
range from 225 francs to 229 francs per ton. 


Southampton.—The Corporation has ordered six tram- 
cars from the Westinghouse Company at £254 cach, and bodies 
from Messrs. Milnes at £290 each. 


The prices 


FORTHCOMING EVENTS. 


Wednesday, January 9th.—At 8 p.m. Institution of Electrical 
| Engineers (Glasgow Section). Meeting at the Insti- 
tution of Engineers and Shipbuilders, 207, Bath Street. 
“The Utilisation of water power for electrical 
purposes,” By R. Frederick Yorke, member. (lIllus- 
trated by models.) 


Thursday, January 10th.—At 8 p.m. Institution of Electrical 
Engineers. Meeting at the Institution of Civil 
Engineers. Capacity in Alternate Current Working.“ 
by W. M. Mordey, member, and if time permit.“ The 
use of Aluminium as an Electrical Conductor with 
new observations upon the Durability of Aluminium, 
and other metals under Atmospheric Exposure,” by 
John B. C. Kershaw, F. I. C. 

Friday, January 25th.— At 8 p.m. Institution of Junior Engincers. 
Meeting at Westminster Palace Hotel. Paper on 
" Railway Construction," by Mr. Alexander Ross, 
M. Inst. C. E., Engineer to the Great Northern Rail- 
way. 

Saturday, January 26th.—The Institution of Electrical Engineers 
‘Students’ Section'. Visit to the works of the India- 
rubber, Gutta-percha, and Telegraph Works, Company, 
Limited, Silvertown. Students desirous of partici- 
pating in this visit must inform the Hon. Sec. of the 
Students’ Committee before January 15th. 


NOTES. 


Obituary.—Lonp AnwsrRONG.—The news of the death 
of Lord Armstrong at the ripe old age of 91 years, has been 
received in all parts of the British Empire with feelings of 
profound regret. In his earlier years he followed the 
practice of the law, but all the while his inclinations were 
scientific, and in time he abandoned law, and devoted his 
energies to the development of several of his inventions, For 
nigh half a century the art of gunnery was the main branch 
of research upon which his great genius was brought to 
bear; but hydraulic transmission of power and electrical 
engineering also owe much to the untiring efforts of Lord 
Armstrong. The wastefulness of the steam engine, and the 
coal supply question, were subjects upon which he held very 
decided views, as the following extract from the Tes will 
show :— 


In the address he delivered as President of the British Association 
at Newcastle in 1863 he brought forward some calculations as to the 
amount of coal in our coalfields and the time it might be expected 
tolast. He pointed out how rapidly we are consuming those seams 
from which coal can be taken of such a quality and at such a price 
as to enable us to maintain our supremacy in manufacturing 
industry. Were this coal being burnt in an economical manner no 
objection could be taken to the largeness of the quantities con- 
sumed. But the contrary is the case. In all applications— whether 
to steam engines or metallurgical operations or domestic purposes— 
it is wastefully and extravagantly used. Shortly after the delivery 
of this address the late Stanley Jevons’s book on the coal question 
was published, and this was followed by the Royal Commission, of 
which Sir W. Armstrong was a member. The better utilisation of 
natural forces was a subject to which he again called attention in 
his presidential address to the mechanical science section of the 
Association at York in 1881, when he commented upon the “ mon- 
strous " wastefulness of the steam engine and discussed the question 
whether its difficulties might be avoided by resorting to electrical 
methods of obtaining power. Most people, he remarked, especially 
those least qualified to judge, look to electricity as the coming 
panacea for all mechanical deficiency; nevertheless, he himself 
founded a hope in the thermo-electric battery - which, so far 
at least, shows no signs of being realised. That it was 
even more wasteful than the steam engine he acknow- 
ledged; but in view of its recent origin and our imperfect 
knowledge, he thought it not unreasonable tu suppose that in time 
it would become of practical importance. For between the descrip- 
tions of an animal machine and an electro-dynamic engine actuated 
by thermo-electricity, he perceived a resemblance so close as to 
suggest that they may be regarded as substantially the same thing, 
though the animal is infinitely the more efficient of the two, working 
with heat of a low grade that is useless to the steam engine, and yet 
putting the latter to shame in respect to the amount of work it 
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performs relatively to the fuel consumed. In thermo-electricity, 
too, he saw a possible means of utilising the heat of the sun asa 
motive power. With that svurce of energy we could afford to be 
wasteful. He calculated that the heat given off by the sun acting 
on one acre of ground in the tropics would, if fully realised, exert 
the amazing power of 4,000 horses for nearly nine hours every day. 

Lord Armstrong was the inventor of a form of electrical machine 

which at one time attracted a good deal of attention. The atten- 
dant of a high pressure boiler at a colliery near Newcastle happen- 
ing to put one hand on a portion of the boiler while his other was 
exposed to a jet of steam that was issuing from a leak, expericnced 
a smart shock. The phenomenon was investigated by Armstrong, 
the results of his inquiries being published in 1840 and the follow- 
ing years. On this discovery of the “electricity of effluent steam " 
he based the construction of his hydro-electric machine, which 
formed the most powerful means of generating electricity then 
known. It consisted essentially of an insulated boiler, from which 
steam at high pressure was allowed to escape through nozzles of 
peculiar construction. Faraday exhaustively examined the con- 
ditions under which electricity was produced in this apparatus, and 
the results obtainable by making the nozzles of different materials, 
and mixing various substances with the water. In later years Lord 
Armstrong will be remembered by visitors to the conversazione of 
the Royal Society (of which he became a Fellow in 1846) as an 
occasional exhibitor of electrical experiments, and it was in his 
th year that he published an elaborately illustrated book on 
“Electric Movement in Air and Water,’ which discussed and 
amplified a striking experiment he had performed more than half a 
ceutury before. 
Lord Armstrong had in his time occupied the presidential chairs 
of the Civils and the Mechanical Engineers. He was raised 
to the peerage in 1887 by Lord Salisbury. The enormous manu- 
factories of Elswick are of world-wide repute, and they are a 
lasting monument to the scientific skill, energy and enter- 
prise of one who was truthfully speaking one of the worthies 
of the nineteenth century. 

The funeral of Lord Armstrong took place at Rothbury, 
Northumberland, on Tuesday afternoon, The remains were 
5 from Cragside on a draped car to the village 
churchyard, and were laid beside those of Lady Armstrong, 
who died about seven years ago. The under-bearers were 
chosen from representatives of the Cragside and Bamburgh 
tenantry, and of the Elswick, Cragside, Jesmond, and 
Bamburgh employés. 


Dr. W. PoLr.—We regret to announce the death on 
Sunday last of Dr. William Pole, Mus. Doc., Oxon, the 
eminent civil engineer and musician, in the eighty-seventh 
year of his age. He was educated for a civil engineer, and, 
after following his profession in this country for some years, 
he was, in 1844, appointed by the old East India Company 
Professor of Civil Engineering in Elphinstone College, 
Bombay. He soon returned to his native land, and between 
1859 and 1867 was Professor of Civil Engineering at 
University College, London, and Lecturer at the Royal 
Engineer Establishment at Chatham. He had a good 
reputation in hig profession for his scientific attainments, 
and, on this account, he was frequently entrusted by the 
Government with important investigations and inquiries. 
Since June, 1861, he had been a Fellow of the Royal 
Society of London, and since 1877 of the Royal Society of 
Edinburgh. His life was an instance of the successful union 
of science, literature, and music. His taste for the divine 
art developed itself early ; he studied hard at both theoretical 
and practical music, and was organist in a London West End 
church for many years. He was appointed Reporter to the 
Jury on Musical Instruments at the International Exhibition 
of 1862, and was one of the examiners for musical degrees 
in the University of London. He was the author of several 
works, one * The Philosophy of Music," and of various 
minor critical essays, but his only printed musical composi- 
tions are a well-known motet for eight voices on the“ Hun- 
dredth Psalm," and some four-handed P.F. accompanimente 
to classical songs. 


Lupus Light.— Lupus light is now being employed as 
a curative agent at the London Hospital. The Princess of 
Wales presented the first are lamp several months ago, and 
since then, according tothe Pall Mall Gazette, no fewer than 40 
cures have been effected. It is stated that each arc 
lamp is of 35,000 c.p, and is worked by a 
dynamo stationed in an adjoining outhouse. There 
are at present two, and there are both space and need 
for another, for fully 140 patients are eagerly awaiting treat- 
ment, 
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False Teaching.—We are afraid that occasional confes- 
sions on the part of English electrica! engineers that we are 
behind our foreign competitors have led some people to con- 
ceive an altogether exaggerated notion as to the extent of 
our backwardness. The Daily Mail is particularly pessi- 
mistic, and if one knew no better it would be excusable to 
imagine after reading some of its recent comments, that 
foreigners never come to poor old England for **dynamos, 
or electric tools, or electric lifts, or electric railway and 
tramway fittings.” Whom does the writer mean when he 
speaks of the foreigner” ? It is beautifully indefinite. Is 
he aware of the fact that many other countries are now well 
able to manufacture whatever they require in the way of 
electrical machinery, and that for those who cannot do so 
English works are carrying out a share of contracts? 
We grant that the business has not beea developed 
quite so much as it might have been, but in its 
attempt at brevity the Mail states but a half truth. 
Such a remark is bound to mislead, and it certainly 
can do no good. Our streets are rarely lighted by 
electricity,” adds the writer, overlooking the fact that we 
have well on for a couple of hundred electricity supply 
stations in operation from which public lighting supply is 
available whenever the local authorities see fit to adopt it, 
as they have already done in the majority of towns where 
stations are running. As a motive power on our railways 
and tramways this new force has been as yet only occasionally 
employed, and the two or three electric railways of London 
are still a source of wonder to the inhabitants of our island.” 
* Only occasionally " is, no doubt, a very convenient way to 
express it when you don’t know the real position, but to-day 
we have about 60 electric tramway systems in operation, 
nearly all of which are extending, and perhaps it may be 
mentioned that these underground electric railways“ these 
sources of wonder” to English eyes, have more than once 
been also objects of very great interest to American and 
Continental engineers, who have paid them a visit to see how 
they were done and how best to copy them. This alone is 
sufficient to show that our contemporary goes unnecessarily 
out of its way to prove that our “competitors are ahead of 
us in the utilisation and application of electricity.” How- 
ever backward we may be, no improvement can be looked 
for from the erratic ‘pessimism which sensational writers can 
produce. One thing is pretty certain, and that is, that the 
development now taking place throughout the kingdom in 
all branches of electrical application, isenormous. Perhaps 
the writer would like to know that the amount of capital 
invested in the electrical undertakings of the United Kingdom 
is given by Mr. Garcke as £123,636,000, independent of 
Government telegraphs and telephones, and we shouldn't 
wonder if that figure is doubled in the next 10 years. 


A Curious Point of Law.—We hear of an extra- 
ordinary dispute which has arisen with regard to the 
occupation of a plot of land in the suburbs of London. It 
seems that the tenant of premises with a garden attached, 
was under covenant “not to carry on or permit to be carried 
on any trade or business on the said premises or any part of 
the same.” Breach of this covenant was to involve forfeiture 
—subject, of course, to the law relating to forfeiture upon 
breach of covenant. The tenant, without thinking that he 
was doing anything amiss, permitted a telephone company to 
erect a pole in the back garden. We presume, although we 
have no definite information upon the point, that the com- 
pany paid rent for this privilege. The landlord is now 
bringing an action of ejectment on the ground that the 
tenant has committed a breach of covenant in allowing a 
business to be carried on on part of the demised premises. 
We are not aware that this curious point has ever been 
raised before, which is Strange when we remember the enor- 
mous number of telegraph poles that are erected on private 
property. Probably no one has considered it worth while to 
contest the point, as the amount of damage which such a 
user of premises is likely to do to the reversion is incon- 
siderable. In the absence of authority, it would seem that 
as a matter of strict law the tenant in such a case permita 
a business to be carried on, for without proper support for 
wires the telephone company would be unable to conduct their 
business. It will be interesting to learn what view the 
Court, will take of this matter. 


Wireless Fog Signalling at Sea.—Lights and light- 
houses are of little use to protect ships from collision and 
shipwreck in case of dense fogs. Great expectations have 
been formed of the use of electric wave telegraphy for this 
purpose, and a trial recently made at Southend with a system 
devised by Colonel Hozier and Mr. Neville Maskelyne seems 
to justify these expectations, A transmitting station was 
established on shore near the danger point, and signals were 
sent out by an automatic apparatus, consisting of a revolving 
wheel, whose periphery is cut into teeth of varying size. 
This wheel takes the place of the operator at the Morse key, 
and transmits the name of the place in a series of dots and 
dashes in the Morse code. The wheel is driven by an electro- 
motor or other convenient means, and it can be arranged to 
signal every minute or two, or continuously, Any vessel 
fitted with receiving apparatus coming within the range of 
the transmitter will be warned by the ringing of a bell, and 
will receive a Morse signal of the name of the transmitting 
station. In the trials at Southend the veasel was titted with 
a vertical conductor, 50 to 60 feet in height, and the warn- 
ing signal was received at a distance of seven to eight miles. 
No satisfactory method of indicating the direction of the 
source of radiation appears to have yet been devised. The 
range at which signals are received would, we imagine, be a 
very uncertain quantity, since it would vary widely with the 
sensitiveness of the receiver and the energy of the trans- 
mitter. 


Cheap Gas.—In the next session of Parliament power is 
to be sought for the carrying out of a huge scheme for the 


manufacture and supply of fuel gas in the Midlands. Mond 


gas is produced from a cheap form of bituminous coal, or 
Black, suitable for use in large gas engines, which are now 
being manufactured in considerable numbers, and it is 
reported that experiments which have been made show that 
by means of power obtained in this way, electricity can be 
generated for less than one-twentieth of a penny per unit at 
the switchboard! The Gas World states that in the part of 
the Midlands in respect of which Parliamentary powers are 
sought, the charge for the gas is not to exceed 3d. per 1,000 
cubic feet if the quantity taken per quarter is not less than 
4,000,000 cubic feet, and that for smaller quantities than 
that the charge is not to exceed 4d. per 1,000 cubic feet. 
The gas is to be supplied for motive and heating purposes, 
“or for any other purpose to which such gas can be applied, 
but not for illumination.” Even with this restriction, the 
introduction of this gas might make a big inroad on the 
business of the existing gas undertakings, and on that 
account it is likely to meet with strong opposition. The 
capital is set down at £1,000,000, while borrowing powers 
are asked to the extent of one-third of the paid-up capital. 


. Personal.—Mr. Thomas Scott, chief engineer to Messrs. 
Macartney, McElroy & Co., sails on Saturday, the 5th inst., 
per ss. Umbria, for New York, on business connected with 
the contract which that company has with the Durban Cor- 
poration for their electrical tramways. On his return from 
New York Mr. Scott will proceed to Durban, Natal, to 
carry out this contract and to open an office there for his 
company. Mr. J. Shepherd, one of the same company’s 
engineers, also sails on the 4th inst. for Lisbon to superintend 
for Messrs Macartney, McElroy & Co. their contract for 
some 20 miles overhead construction with the Companhia 
Carris de Ferro de Lisboa. 

Prof. William Ramsay, of University College, London, 
arrived at Bombay in December to advise in the organisa- 
tion of the University of Research. 

We hear that Mr. Philip Dawson, managing director of 
Robert W. Blackwell & Co., Limited, has just left for the 


United States, and that during his stay there he will, 


amongst other things, investigate most carefully the subject 
of electric traction on metropolitan and inter-urban lines. 


Electromobiles Abandoned.—It is stated that the 
companies which placed 60 electric landaus on the streets of 
Paris just before the opening of the Exhibition, have decided 
to give them up. All sorts of accumulators were tried, but 
in every case the cost of the carriages was more than the 
receipts. 
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The Steam Turbine in Large Merchant Steamers,— 


Rear-Admiral George W. Melville, Engineer-in-Chief of the 


U.S. Navy, writes to the Scientific American to give his 
views on the steam turbine. He refers to the Turbinia and 
the Viper, and asks what value these vessels have. Are they 
not mere racing machines? He does not believe that the 
turbine has yet proved its value as a marine engine. It 
has, he says, done nothing that a reciprocating engine cannot 
do, while the reciprocating engine can do many things that 
the turbine cannot do. On this point, at any rate, we feel in- 
clined to be in entireagreement with the Admiral. The recipro- 
cating engine can do a lot that the turbine cannot do. The 
turbine cannot break its cross-head pin or split its con- 
necting-rod head, and it cannot condense a fourth of the 
initial steam that enters it. Having said this, we 
may fairly agree that the turbine should be called 
on to run long-continued trips on service on wage- 
earning steamers before it can be fully admitted a 
member of the society of full-blown steam engines. Pro- 
bably the Admiral’s chief complaint is that the turbine runs 
so quickly as not to be very suitable for ordinary practice, 
and that special propellers have had to be invented or 
designed to suit it. But, per se, it does not follow that the 
new propeller need be worse than the old ones, and we 
believe that the gallant Admiral himself is responsible as 
much as anyone for multiplying the propellers on warships, 
for did he not put three on the Columbia with very good 
results? For electrical work, however, the author does 
appear to think it well suited as a driver of dynamos, and 
success is to be attained, it appears, at the hands of Mr. 
George Westinghouse, just as though it had not been pretty 
well proved by English engineers. Evidently the Admiral 
has not heard of the Halifax tramways, which are driven by 
a turbine, nor of a goodly number of lighting installations 
similarly equipped, nor of the two 1,000-x w. Parsons turbo- 
alternators recently supplied to the Elberfeld Corporation. 
In fact, the Admiral appears to think that the torpedo boats 
are failures, and are the only British examples of the 
turbine, While we believe in caution, we cannot think the 
worthy Admiral has given much study to the steam turbine. 


The French Colonial Cables Scheme.— Yesterday's 
paperscontain further detailsof the proposed French submarine 
telegraph cables. The Sfandard gives various details, too 
lengthy to publish this week. — Dalziel's Paris correspondent, 
however, gives the matter briefly thus :—** A comprehensive 
scheme for an all-French cable, involving a first expenditure 
of 150,000,000 francs, is proposed in a private Dill about to 
be laid before the Chamber. The Bill is to be supported by 
10 influential deputies, who are largely interested in Colonial 
questions. They claim that the scheme recently introduced 
by the Government does not go far enough, and urge that 
France can never feel secure in the development of her 
colonies until she owns telegraph lines of her own all over the 
world. The present scheme is for cables across the Atlantic 
and Indian Oceans, from the Levant and through the China 
Sea, with landlines through French West Africa, and along 
the coast of China. A second scheme proposes cables from 
Madagascar to Lourenco Marques, and from Saigon to 
Manila, at a further cost of 106,000,000 francs. The news- 
papers are sympathetic towards the scheme, but consider it 
too vast for France to undertake," 


New Year Honours.—The Queen has conferred the 
honour of knighthood upon Mr. Hiram S. Maxim, and the 
dignity of a baronetcy upon Mr. John Aird, M.P. The 
engineering and electrical world will join us in our con- 
gratulations to the two eminent men, whose achievements have 
made them thoroughly worthy of the honours now conferred 
upon them. 


Appointments Vacant.—The Manchester Electricity 
Committee is advertising for an electrical engineer at £800 
per annum, and a deputy ditto at £500 per annum, for the 
electricity undertaking. The Manchester Tramways Com- 
mittee wants a chief electrical engineer for the tramways 
department at £400 per annum. The Westminster Electric 
Supply Corporation wants an engineer to take charge of a 
watch, See Official Notices to-day. 


The Lancaster Vacaney.— For the post of electrical 
engineer and electrical tramway manager there have been 
34 applications. The majority of the applicants, however, 
objected to the arrangements whereby they had to be under 
the supervision of the borough engineer until the return of 
Mr. W. A. Fraser, the electrical engineer, who has been 
serving with the Middlesex Company of the Imperial 
Yeomanry in South Africa. The Corporation promised to 
keep his place open, and intend to let Mr. Fraser look after 
the electric light works, while the new engincer will ulti- 
mately devote his time to the new tramway scheme, which 
will cost £80,000. The Committee selected three gentle- 
men, whose ability will be the object of inquiry by a Sub- 
committee :—Mr. E. A. Browning, of the British Klectric 
Traction Company, London; Mr. A. R. Dayson, assistant 
borough electrical engineer, Plymouth; Mr. W. A Tester, 
manager for the Western district of England for Messrs. 
Blackwell & Co. 


The Pacific Cable.—A Sydney paper says that the 
T. C. & M. Co. undertook to lay this line by July 1st, 1902, 
if allowed to begin with the Fiji to Norfolk Island and 
Norfolk Island to Australia and New Zealand Sections, and 
finish with the Vancouver section. 


Royal Society.—The Meteorological Council of the 
Royal Society has arranged with Mr. C. T. R. Wilson, F.R.S., 
for an investigation of certain phenomena connected with 
atmospheric electricity, and has obtained a grant of £200 
for this purpose. 


Birth of the Age of Electricity, —America's greeting 
to the New Century took the form of almost universal elec- 
trical illuminations, it being considered appropriate that the 
greatest scientific discovery of the dying period should 
inaugurate its successor. 


The Underground and Electric Traction.— Mr. 
Forbes, chairman of the Metropolitan District Railway, has 
called upon shareholders to attend a meeting to be held on 
Monday for the purpose of arranging for the additional 
capital necessary for the electrical equipment of the line. 


Institution of Electrical Engineers (Birmingham 
Section).—We are informed that the inaugural meeting 
of the Birmingham local section of the Institution of Elec- 
trical Engineers will be held in the buildings of the Bir- 
mingham University at 8 p.m., on Wednesday, January 
23rd, when Dr. Oliver Lodge, the chairman of the section, 
will deliver his address. The president and secretary of the 
Institution have accepted an invitation to be present. 


Correction.—A misprint occurred in Mr. Warrilow's 
article on * Water Loads in our last issue; on p. 1012, 
line 26 from end of first column, for **lead to the rod," read 
* leak to the rod."' 


NEW COMPANIES REGISTERED. 


Wolverhampton District Electric Tramways, 
Limited /68,345).—This company was registered on December 17th, 
with a capital of £200,000 in £5 shares, to carry on the business of 
carriers of passengers and goods, electrical engineers, electricians, 
engineers, contractors, railway, tramway, electrical and other appa- 
ratus manufacturers, producers and suppliers of light, heat and 
power, &c. The first subscribers (each with one share) are:—J. 
Devonshire, 2, Stafford Terrace, Phillimore Gardens, W., electrical 
engineer; J. Raworth, 2, Queen Anne’s Gate, S.W., civil engineer; 
C. H. Dade, Donington House, Norfolk Street, W.C., secretary ; 
G. J. Somerville, Surrey House, Victoria Embankment, W.C., elec- 
trical engineer; W. L. Madgen, Surrey House, Norfolk Street, W.C., 
gentleman; C. S. Hilton, Donington House, Norfolk Street, W.C., 
gentleman; and J. A. Lycett, Burnt Tree House, Tipton, Staffs., 
managing director. The number of directors is not to be less than 
three nor more than seven ; the subscribers are to appoint the first ; 
qualification, £250 ; remuneration, £50 each per annum, and a share 
in the protits divisible. 

Johnstone, Benjamin & Co. Limited (64,344).— 
This company was registered on December 17th, with a capital of 


£15,000 in £1 shares, to take over the business of electric wire 
aud cable manufacturers and metal merchants now carried on at the 
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Crown Electric Works, Ascham Street, Kentish Town, N.W., ty 
L. Benjamin and E. E. Benjamin, as Johnstone, Benjamin & Co., 
and to carry on the business of electricians, electrical and 
mechanical engineers, &c. The first subscribers (each with one 
share) are :—L. A. Somers, 40, Granville Gardens, W., auctioneer; 
R. Warner. 90, Listria Park, Stoke Newington, merchant; E. E. 
Benjamin, 4, Dovecote Villa, Wood Green, N., cable and wire manu- 
facturer; L. Benjamin, 7, Mortimer Road, Kilburn, N.W., cable and 
wire manufacturer; J. Benjamin, 16, Petherton Road, N., traveller; 
F. Elesborne, 21, Turnpike Lane, N., fish merchant; and Men- 
delssohn, 56, Hilldrop Crescent, N.W., merchant. L. Benjamin 
and E. E. Benjamin are permanent managing directors. Registered 
office, 10, Ascham Street, Kentish Town, N.W. 


Tangye Tool and Electric Company, Limited (68,342). 
—This company was registered on December 17th, with a capital of 
£100,000 in £1 shares, to acquire the business now carried on by 
Tangye’s Machine Tool Company, Limited, to adopt an agreement 
with the said old company and W. J. Parkins, the proposed liquidator 
thereof, and to carry on the business of machine and other tool 
makers, founders, smiths, electrical and general engineers, elec- 
tricians, motor car and cycle manufacturers, telephone, bell, phono- 
graph, lamp and dynamo manufacturers, &c. The first subscribers 
(each with one share) are:—H. Tangye, Heathfield Hall, Hands- 
worth, engineer; C. Tangye, Heathfield Hall, Handsworth, 
engineer; G. H. Haswell, Ashleigh, Hamstead Road, Handsworth, 
managing director; W. J. Parkins, 60, Murdock Road, Handsworth, 
secretary ; W. R. Nicholl, Beechmount, St. Bernard's Road, Olton, 
accountant; W. Tangye, Heathfield Hall, Handsworth, engineer; 
and A. L. Tangye, 38, Old Jewry, E.C., solicitor. The number of 
directors is not to be less than three nor more than eight ; the first 
are Sir R. Tangye (chairman), G. Tangye (vice-chairman), G. H. 
Haswell, H. L. Tangve and W. Tangye; each of the two first named 
may retain office so long as he holds £5,000 shares ; ordinary quali- 
fication, £200. Registered office, Cornwall Works, Birmingham. 


Richard Johnson & Nephew, Limited (68,402).— 
This company was registered on Dec. 19th, with a capitalof £200,000 
in £10 shares (10,000 preference) to acquire and carry on the 
business now carried on at Bradford Iron Works, Manchester, and 
at Alderwasley, near Ambergate, Derbyshire, by H. A. Johnson and 
E. Johnson, under the style of “ Richard Johnson & Nephew,” and 


to carry on the business of ironmasters, wire drawers, galvanisers, iron 


and brass founders, steel converters, electrical, hydraulic, chemical 
and gas engineers, electric cable manufacturers, &c. The first sub- 
scribers (each with one preference share) are:—H. A. Johnson, 
Summerfield, Prestwich, Manchester, ironmaster; Mrs. A. Johnson, 
Oak Hurst, Alderwasley, Worksworth; Derbyshire; Mrs. E. A. 
Johnson, Summertield, Prestwich, Manchester; H. M. Johnson, 
Northfield, Bury Old !Road, Manchester, ironmaster; E. Johnson, 
Astle Cottage, Chelford, Chester, ironmonger; Mrs. V. S. Johnson, 
Castle Cottage, Chelford, Chester; L. A. T. Johnson, Sunnydene, 
Oxted, Surrey, gentleman ; and A. Neill, Wyken, Broughton Park, 
Manchester, solicitor. Herbert A. Johnson and Ernest Johnson are 
permanent governing solicitors. Qualification, 5,000 shares. 


Rheidol Mining Company, Limited (68,326).—This 
company was registered on December 15th, with a capital of £16,000 
in £10 shares (800 preference), to acquire the “ Rheidol Mine" and 
lands adjoining at or near Aberystwith, to adopt an agreement with 
A. B. Pescatore, and to carry on the business of silver lead, lead, copper 
and blend miners, electricians, founders, &c. The first subscribers 
(cach with one share) are:—4A. B. Pescatore, 16, Victoria Street, 
S.W., engineer; H. O. Tudor, Rosport, S. H. Luremberg, electrical 
engineer; T. Pescatore, 226, Burton Road, West Didsbury, Man- 
chester, electrical engineer; E. Jacob, 645, Hamilton Terrace, N.W., 
electrical engineer; F. Mather, 127, Clarence Road, Wimbledon, 
clerk to Tudor Accumulator Company, Limited; A. G. Soutter, 16, 
Prebend Gardens, Chiswick, W., draughtsman to Tudor Accumulator 
Company, Limited ; and W. H. Stehr, 47, Harwood Road, Fulham, 
8.W., assistant draughtsman to Tudor Accumulator Company, 
Limited. The number of directors is not to be less than three 
nor more than seven; the subscribers are to appoint the first; 
qualification, £200; remuneration, £300 per annum and a share in 
the profits divisible. 


Oxzonic Ventilating Company, Limited (68,382).— 
This company was registered on December 18th, with a capital of 
£3,000 in £1 shares, to carry on the business of ventilating, 
hydraulic, electrical, mechanical and general engineers, motor 
manufacturers, and makers of all appliances for ventilating, warm- 
ing, cooling, extracting, disinfecting, and humidifying purposes, &c. 
The first subscribers (each with one share) are :—H. K. Luke, 12-14, 
Brazennose Street, Manchester, ironmonger; H. Kelley, 26, Pall 
Mall, Manchester, engineer; J. Boydell, 4, St. Anne's Square, Man- 
chester, merchant tailor; J. Harvey, 110, Clarendon Road, Manley 
Park, Manchester; T. Guest, 92, Carruthers Street, Ancoats, Man- 
chester, manufacturer; E. W. Donovan, Hilton House, Prestwich, 
engineer; W. Pearson, Church Road, Eccles, wine merchant; and 
C. H. Thompson, 40, Brazennose Street, Manchester, chartered 
accountant. Registered without articles of association. Registered 
office, Central Chambers, 40, Brazennose Street, Manchester. 


Williamson & Joseph, Limited (68,448).—This 
company was registered on December 19th, with a capital of £4,000 
in £1 shares, to acquire tbe business referred to in an agreement 
with the Consolidated Telephone Construction and Manufacturing 


Company, Limited, and to carry on the business of electricians, 
electrical and general engineera, suppliers of electricity, telegraph, 
telephone and electric light contractors, &c. The first subscribers 
(each with one share) are: W. R. Brown, 523, Holloway Road, N., 
manufacturer; J. Harvey, 76, Murchison Road, Leyton, clerk; 
J. Clayton, 24, Birchin Laue, E.C., stationer; D. C. Shepherd, Ivy- 
dale, Baxter Avenue, Southend, gentleman; W. N. Tucker, 76, 
Birchanger Road, South Norwood, S.E., gentleman; F. C. Wimble, 
93, Hambrough Road, Streatham, S.W., accouutant; and F. C. 
Wilshere, Roslin, Church Walk, Thames Ditton, traveller. The 
number of directors is not to be less than three nor more thau seven. 
The first are H. F. Jackson, C. Woolley, F. W. Kerr, and C. H. 
Reynolds; qualification, £100. 


Electrical Transport and Power Company, Limited 
(68,412).—This company was registered on December 19th, with a 
capital of £10,000 in £10 shares, to apply for any provisional or 
other order or Act of Parliament to enable the syndicate to construct 
tramways or light railways and a bridge and works appurtenant 
thereto in the Island of South Hayling or elsewhere, and to carry 
ou the business of tramway, light railway, ferry and bridge 
promoters, constructors and proprietors, electrical engincers, elec- 
tricians, suppliers of electricity, &c. The first subscribers (each 
with one share) are:—J. W. Haynes, 59, Wanstead Park Road, 
Ilford, civil engineer; H. M. Hewitt, Tower Chambers, Brown 
Street, Manchester, engineer; T. Pollock, Goodear House, Hyde, 
engineer; J. P. Bedson, M. I. C. E., Newton House, Ryde; W. H. 
Watts, jun., 64, Brecknock Road, Camden Road, N.W., clerk ; 
FitzGerald Arthur del Koosha, Teddington Park Road, Teddington, 
advertising agent; aud E. Pember, 86, Brownlow Road, Dalston, N. E., 
clerk. The number of directors is not to be less than two nor 
more than five; the subscribers are to appoint the first; qualifica- 
tion, £100. 


St. Helens Electric Lighting Company, Limited 
(68,555).—This company was registered on December 21st, with a 
capital of £10,000 in £5 shares, to carry on the business of clec- 
trical engineers, electricians, practical engineers, contractors, 
mechanical and chemical engineers, &c. The first subscribers (each 
with one share) are :—F. E. Gripper, Broad Sanctuary Chambers, 
Westminster, S.W., electrical engineer; J. C. Wigham, Coanwood, 
Cranes Park Avenue, Surbiton, engineer; H. J. Read, Greenfield 
Villa, Liverpool Road, St. Albans; H. I. Butcher, Laucaster Road, 
New Barnet, clerk; L. A. Hards, Hampden Club, Phœuix Street, 
N.W., engineer; W. Christmas, 14, Marlboro’ Road, Merton, Surrey, 
clerk; and G. F. Barrow, 45, Munster Square, N.W., clerk. The 
number of directors is not to be less than three nor more than seven; 
the first are to be appointed by the subscribers; qualification, 20 
Shares ; remuneration as fixed by the company. 


Crowther & Co.'s Electrical Industries, Limited 
(68,542).—This company was registered on December 31st, with a 
capital of £10,000 in £1 shares, to adopt an agreement for the 
acquisition of the business of Crowther & Co., electrica] engineers and 
contractors, and to carry on the business of an electric supply com- 
pany in all its branches. The first subscribers (each with one share) 
are :—E. R. Crowther, 5, Leaf Square, Pendletcn, electrical engi- 
neer and contractor; C. A. Lickby, jun, The Acres, Bebington, 
Cheshire, electrical engineer; J. Stewart, 317, Great Cheetham 
Street East, Higher Broughton, Manchester, manager; M. Culverwell, 
6, Albert Terrace, South Shore, Blackpool, contractor; C. A. de B. 
Copinger, Park Avenue, Alexandra Park, Manchester, electrical 


engineer; S. Saunders, The Limes, Hartington Road, Chorlton-cum- 


Hardy, heating engineer; and W. H. Whittaker, Deunebrook, 
Prestwich, Manchester, printer. E. P. Crowther is the first 
managing director. Registered office, 43, Lower Mosley Street, 
Manchester. 


Promotion Syndicate, Limited (68,531).—This com- 
pany was registered on December 21st, with a capital of £100 in £1 
shares, to promote and register a company to be entitled The 
Electrical Patents Developments Company.” The first subscribers 
(each with one share) are:—L. Hill, 12, Theobalds Road, Holborn, 
W.C., valuer, &c.; J. Millard, 14, Hanover Cross, W.C., public-house 
manager; G. Harris, 22, Goodman's Yard, Minories, E., public-house 
manager; F. W. Wright, 14, Franciscan Road, Upper Tooting, S.W., 
gentleman ; M. G. Warboys, 17, Long Acre, W.C., publican; H. W. 
Tredegar, 31, Great St. Andrew Street, W.C., publican; and F. H. 
Berry, 17, Long Acre, W.C., publican. Registered without articles 
of association. Registered office, 144, Clerkenwell Green, E. C. 


SUPPLY STATION ACCOUNTS. 


THE accounts of the electricity department 


Cheltenham of the Cheltenham Corporation for 1899 show 
Corporation that the business is progressing favourably, but 
Electricity ^ also that the financial charges are seriously 
Accounts. affecting the net result of the year’s working. 


The total capacity of plant installed reaches 
800 kw. Public lighting is represented by 212 arc lamps of 16 to 
18 amperes, and incandescents, one of 50 C. p., and 17 of 32 C. . In 
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1898 there were 134 are lamps and 13 incandescents. The propor- 


tion of units sold was as follows :— ° 
Year. Units generated. —. Units to street lamps. Units to private supply. « 
1898 507,830 192,712 183,122 
1899 714,504 309,175 œ 232,2091 


The sales to private consumers thereforefaccount for a compara- 
tively small portion of the increased output. 


GENERAL STATEMENT. 


| 1898. 1899. Increase. 
Total capital expenditure * £75,125 £90,889 415,714 
Number of units sold . 375,834 541,384 165,550 
Maximum load in kW. va 360 450 90 
Gross revenue  ...  ..  .. £6,113 £8,580 £2,467 
Grosgexpenditure... — ... — ... £3,965 25,337 £1,372 
Gross profit es 059 wee 2,148 23, 243 £1,095 
Average price per unit sold 3°83d. 8°64d. — 20d. 


The gross revenue has more than doubled since 1897, when the 
total receipts stood at a little over £4,000. In the last year alone 
the increase has been nearly £2,500. The average price received 
for energy sold has fallen slightly, being now about 33d. per unit. 
The prices charged are from 33d: to 6d. per unit, on a sliding scale 
based on consumption per kilowatt maximum demand for private 
lighting ; a special rate of 3d. per unit is in force for private supply 
for power and for the public incandescent lamps, while the some- 
what curious annual rate of £19 10s. each per arc lamp for the first 
150, £17 10s. each for the next 50, and £15 each for all in excess of 
200 have been made. These are very low considering the local 
circumstances, and it may be thought that the policy of charging a 
higher rate and meeting all costs and liabilities would give rather 
greater satisfaction. 


REVENUE STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase 
Sale of current. £6,007 383d. £8,220 364d. — 19d. 


Meter rente 2 00d. 8 -00d. 00d. 
Sale of old material, &c. ve 104 ‘07d. 


Sundry fees oe 


—— — — — 


„46,113 390d. 28,580 380d. — 10d. 


Gross revenue 


We must congratulate Mr. Kilgour, the borough electrical engineer, 
upon reducing his coal bill below 4d., and effecting a reduction as 
compared with 1898, in face of a high price per ton. The most 
marked change in the cost sheet occurs in the item for wages, which 
bas fallen 14d., and this, coupled with the reduced coal item, has 
brought down the works cost toa little over 2d. The changes in 
other items cancel out, allowing the reduction of :17d. in the works 
cost to appear against total cost. In 1897 the total cost was 23d., 
so it is a good thing to have knocked off the fraction of Id., although, 
of course, the large increase being in street lighting, has tended to 
assist economical production. 


Cost oF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 


Coal se oe we 21,322 84d. £1,790 °794, — ‘05d. 
Oil waste, WRIT end engine) 269 17d. 380 *17d. 00d. 
Salaries and wages incurred 


in generation and distri- ‘ : 
bution and Ea 1,316 84d. 1,578 70d. — 14d. 
street lamps 

PODRA and maintenance 
of buildings, engines, 
boilers, dynamos and 
public lamps, including 
carbons 


538 34d. 811 "86d. . 02d. 


Works cost ... £3,435 2˙19d. £4,559 202d. — 17d. 


152 100. 140 -*06d. — 04d. 
236 15d. 413 18d. 03d. 


Rent, rates and taxes és 
Management expenses, 
e .- 


— cler Le, do 


C Onerel seer | 
c statione and 
printing, law charges zi 


Other expenses ws 


142 ‘09d. 225  *10d. +:01d 


eo 


Total costs s. £3,965 2:53d. £5,337 286d. —-17d. 


The gross profit of £3,243 being only £1,095 in excess of 1898, 
when the financial charges aggregated £3,267, does not nearly meet 
the extra amounts put down for interest and sinking fund, which 
require an additional £1,483. The result is an increased loss of 
£388 (being the difference alluded to), and instead of £1,119 being 
the deficit, we now find the net loss appearing as £1,507. In 1898 
the net loss was £300 less than in 1897, owing toan increase of £900 
in gross profit and only £600 in repayments, &c. It seems fairly 
obvious, therefore, that the net revenue account can only be 
balanced by making the street lighting pay its proportion of the 
financial charges. These are, after all, really “ costs” of the depart- 
ment, 


1898, 1899, 
Interest on loans .. .. .. .. .« £1,650 22,580 
Sinking fund for repayments .. .. .. 1,617 2,170 


Net profit carried forward — ..  .. .. —1119 — 1,507 


Gross profit ... ae . £2,148 £3,243 


THE statement of accounts relating to the 

Dundee electrical department issued by the Dundee Gas 

Corporation Commissioners shows a remarkably successful 

Electricity position, and more than justifies the policy 

Accounts. which has enabled the business to produce such 

| results. The combination of gas and electricity 

is often unfortunate for the latter, but in this case the joint control 

has worked well. The capital is not only small, but it is being 

written off from profits, and a reserve fund has been created. Both 

output and maximum load are reaching more than mediocre figures, 

as will be seen. The capacity of the plant installed is, dynamos 
683 KW., and batteries 248 x w.-hours. 


GENERAL STATEMENT. 


357 16d. 7 09d. 


1898. 1899. Increase. 
Total capital expenditure .. £45,409 451,974“ £6,565 
Number of units soll 451,942 618,852 166,410 
Number of 30-watt lamps con- 
nected 7E a m 27,966 88,179 10,213 
Maximum load in kw. 623 746 123 
Gross revenue £7,267 29,044 £1,777 
Gross expenditure £3,808 £6,880 £2,522 
Gross profit m aon £3,459 £2,714 — £745 
Average price per unit sold 3:86d. 3·51d. — 35d. 


* Of this sum £1,500 has been charged to revenue, leaving the net capital 
expenditure at £50,474. 


The prices charged are on the discount principle, being 4d. per 
unit for up to 10,000 units yearly, and 3d. per unit for any larger 
consumption. Motive power is charged at 2d. per unit. A cash 
discount of 5 per cent. is given for payment within 28 days. The 
public lamps are debited at the rate of £16 10s. per annum. All 
these are moderate indeed, and the average gross return being on ly 
34d. per unit shows that in Dundee the municipal supply is given 
at a very favourable rate to the public. The revenue account is 
also noteworthy, as it only contains the one item of energy sold, 
the public are not called upon to pay meter rents, and sundry 
sources of revenue are apparently considered of little importance so 
long as the supply is taken up, all of which must tend to remove 
causes of friction between the department and the consumer. 

There are now 50 500-watt street arc lamps, which in 1899 
brought in £840 and consumed 88,081 units. On the other hand, 
530,271 units were taken by private consumers, whose return 
(excluding bad debts and special discounts) was £8,595, or more 
than 10 times the sum obtained from public lighting. 


REVENUE STATEMENT. 
1898. 1899. 
Gross. Perunit. Gross. Per unit. Increase. 


Sale of energy .. £7,267 3°86d. £9,044 351d. — 35d. 
Meter rents, &c... i a s = — — zs 
Bale of lamps, &c. ws a ve == — — — 
Sundry fees va és oe m — — — T 
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. £7,267 9:860. 99,044 351d. — 35d. 


Gross revenue 


The costs given below are set out following the printed accounts, 
but it must be noted that against repairs is included the sum of 
£1,500, which, apparently, is a refund to capital The total cost is 
therefore, shown at an inflated figure. Deducting the £1,500 in 
question, we get 1°24d. as the works cost, and 1:87d. as the total 
costs, the former being '07d., and the latter 15d., lower than in 
1898. The repairs would then appear as ‘05d. per unit, instead of 
'63d., and the signs in the increase column would be reversed. But 
as only this £1,500 appears against repairs to mains, if it were dis- 
carded, the result would be that the mains cost nothing to maintain. 
The other items show reductions; save a small and trivial upward 
change in establishment charges. 


Cost oF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 
Ooaland unloading same .. £1,061 56d. £1,343 69d. — 04d. 


O , d é e e 0 
„ an did 219 112d. 300 12d. 00d. 
Balaries and wages incurred 
in generation and in dis- 660 35d. 706 »27d. — 08d. 
tribution. 
Repairs and maintenance = | 519 28d. 2348 “Old. +-63d 
" 7 e * 


buildings, engines, boilers 
dynamos, and street lamps 


Works costs. 2,459 191d. £4,697-1:89d. --:51d 


—— — — 
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eee ries 7444 309d. 888 34d. — 05d, 
salaries of . 482 26d 544 21d. — 05d. 
. 
General establishment 
charges, stationery and 193 06d 201. *08d. + 02d. 
printing, law charges and 
insurance PE — wes m ae 
Other expenses e» ee 
Total costa .. £3,808 2°02d. £6,330 245d. +'43d 


The financial charges have increased from £1,518 to £1,666, but 
this latter figure only represents ‘65d. per unit, and as the gross 
profit works out at over 1d. per unit there is the equivalent of zd. 
per unit or £1,048 as net profit. In 1898 the gross profit was con- 
siderably larger, as shown in the accounts, but if we take this £1,500 
into the gross profit it will be apparent that it is really augmented 
by about £800. £1,000 has been placed to reserve furd, and the 
remainder available has been utilised with previous profits to wipe 
out some of the capital expenditure. Mr. Tittensor must be con- 
gratulated upon the whole of the figures. 


PROFIT STATEMENT. 


1898. 1899. 

Interest on loans, overdraft and deposits .. £818 £966 
Sinking fund for repayments .. ... ... .. 700 700 
Net profit carried to reserve fund P T — 1,000 
* i expenses of loans S 12 

„ repaid gas department 381 er 

» Carried to general surplus 1,5667 36 
Gross profit. £3,459 £2,714 


! This sum, together with "monies derived from previous net profits, has 
been applied to pay one-third of the oost of extending the station. 


CITY NOTES. 


British Electric Street Tramways, Limited. 


Tur statutory meeting of this company was held on Monday last 
at the Hotel Cecil, Sir J. Kenneth Mackenzie, Bart., the chairman 
of the company, presiding. According to the Financial Neirs, the 
CHAIRMAN admitted that the prospectus was of an unusual and 
somewhat florid character, but claimed that it was truthful. Point- 
ing tothe British Electric Traction Company, he said he did not 
see why this company should not be equally successful. Mr. Thos. 
Parker had consented to accept £300 instead of £500 per annum for 
his services as consulting engineer, and to forego the extra com- 
mission, equal to 10 per cent. of the dividends paid to the share- 
holders. ‘ Mr. Parker,” said the chairman, will “ continue to act for 
the company in the same way as will Sir William Preece and Major 
Cardew (our consulting engineers and electricians).” The vendor 
company has agreed to allow the shares received as part payment 
of the purchase money to be deferred as regards dividends until 
5 per cent. has been paid on the shares publicly subscribed for, and 
to allow £70,000 worth to remain in this company's hands, to be 
released as tbe remainder of the capital is issued. The chairman 
anticipated very profitable business in connection with projects now 
under consideration, and has connected himself with the largest 
of the new electric railway schemes solely in order to influence its 
being brought into the hands of this company. 

Mr. LOCKYER read a letter from Major Cardew, addressed to the 
chairman, in which he denied that his firm had any official connec- 
tion with the company ; but the chairman stated that he had called 
on Major Cardew and come to an understanding with him. 

Mr. GEDDI8 moved a vote of thanks to Sir Kenneth Mackenzie, 
which was seconded by Mr. Lockyer, and carried unanimously. 

A statutory meeting of the Founders’ Syndicate, Limited, was then 
held, but was merely formal. 


Maxim Electrical and Engineering Export Company. 


A REPORT of the second annual meeting of this company, held on 
Monday last at the offices, 65, Gracechurch Street, has been furnished 
to the financial press by the secretary. The chairman, Mr. Jules de 
Meray, after referring to the state of the engineering business for 
which the prospects are excellent, went on to explain the position 
of the lamp department. He said that they had shipped 6,368 
lamps, but that number might have been largely increased if the 
Hiram S. Maxim Corporation had been ready. That corporation 
had been passing through a time of trouble inherent to the early 
stages of manufacture, consequent upon the education of a new 
staff of employés, and therefore the company ceased to push the 
lamp trade. These difficulties were now overcome, and the Hiram 
8. Maxim Corporation was prepared to give delivery of a very 
Superior lamp. This company would therefore recommence to 
push that business. They had recently made independent tests 
which showed that the Maxim lamp was bound to command 
a large sale. Negotiations wereliproceeding with various agents 
and others for the sale of a large number of lamps. In addition to 


the incandescent lamp they had in active progess the production of 
an arc lamp which for price, efficiency and simplicity would beat 
anything else. It was a combination of two American and one 
English patents, and the company’s emissary was now in the States 
arranging for the amalgamation of those patent rights, while some 
1,500 lamps are in active manufacture in this country. About mid- 
summer they expected to be able to put an arc lamp on the market 
that would be a potential revolution, and must secure the bulk of 
the arc lamp trade. 


The Electric Lighting and Traction Company of 
Australia. 


THF report of the directors to August 31st, 1900 reads: The directors 
beg to submit the first balance-shect and profit and loss account of 
the company for the period from August 17th, 1899, the date of 
the registration of the company, to August 31st, 1900. Tho profit 
and loss account shows an available net profit of £6,013 19s. 6d., and 

the directors recommend that this sum be applied as follows :— 
To dividend on preference shares at the rate of 6 per cent. 

per annu n from September 5th, 1899, to August 31st, ) 

T . £4,063 10 10 


1900 ee ee ee ee ee e ee oe 
Balance carried forward .. we ve ss so čs 1,950 8 8 
£6,018 19 6 


Melbourne. Unexpected delay in securing the transfer of the 
properties and the orders in council belonging to the New 
Austialian Electric Company, Limited, and the A. U. Alcock 
Electric Light and Motive Power Company, Limited, has been 
occasioned by the action of the Melbourne City Council and the 
Postmaster-General of Victoria. The directors have, however, 
recently received advice of the satisfactory settlement of all formal 
difliculties, and expect to obtain complete possession of the under- 
takings at an early date. In consequence of the above delay, the 
net revenue of the two Melbourne companies to which this company 
is entitled from January 1st, 1899, is not available as profit, pending 
final completion of purchase ; and it will be seen that no credit is 
taken for such revenue in the profit and loss account. This revenue 
will, however, be available as profit so soon as the purchase i8 com- 
pleted, and will be included in the accounts for the year ending 
August 31st, 1901. Meantime the business of the two Melbourne 
companies has continued to make satisfactory progress; and con- 
centration of the generating machinery at the Richmond Station, 
and consequent administrative economies will follow promptly 
upon this company securing possession of the undertakings. 
Extended orders in Council for the supply of electricity in the 
important residential suburbs of Kew, Collingwood, South Mel- 
bourne, Malvern, Prahran, Fitzroy, Caulfield, Richmond, St. Kilda 
and Melbourne Harbour Trust, have been granted to the Melbourne 
companies; and in order to meet the large demand existing in 
these districts, orders for additional plant and mains have been 

laced, and some portion thereof has already been despatched. 
These extended orders run for a period of 25 years from September 
6th, 1897. 

Geclong.—The order in council for Geelong now stands transferred 
into the name of this company, and good progress has been made 
with the erection of a generating station upon a suitable freehold 
site, and the laying of distributing mains. It is expected that a 
regular supply of electricity will be available in the beginning of 
next year. This order runs for a period of 30 years from 
February 20th, 1899. Roports received from the company's engineers 
confirm the board in their belief that the undertaking at Geelong 
will prove remunerative. 

Adelaide.—Since the formation of the company, the board have 
acquired the whole of the assets of ithe South Australian Electric 
Light and Motive Power Company, Limited, including a private 
Act of Parliament covering the Colony of South Australia, a small 
central station in operation at Port Adelaide, and the rights 
for electric lighting in the capital city of Adelaide. The station at 
Port Adelaide has, since it passed into the possession of this com- 
pany, been extended, and is now earning an improving revenue, 
which, however, does not as yet balance expenses. At Adelaide, a 
suitable freehold plot of land has been purchased and substantial 
progress has been made towards completion of the works requirec 
for lighting the city, for which purpose the necessary plant has 
been ordered and partly shipped. It is hoped that this station will 
be completed during the spring or summer of 1901. The directors 
believe that the Adelaide undertaking will rapidly develop and 
prove a valuable investment. Owing to the rapid expansion of the 
company's undertakings at Melbourne, Geclong, and Adelaide, 
further capital will shortly be required for the purchase of addi- 
tional plant and mains, and the matter is receiving the careful con- 
sideration of the board. The Stock Exchange appointed the March 
21st, 1900, for the special settling day in the company's preference 
shares, and an official quotation for the same will no doubt be 
granted so soon as the purchase of the Melbourne properties has 
been finally completed. The auditors, Messrs. Cooper Bros. & Co., 
retire and offer themselves for re-election. 


Stock Exchange Notices, — The Stock Exchange 
Committee has appointed special settling days as under: — Thursday, 
January 3rd, 1901, Kalgoorlie Electric Powerand Lighting Corpora- 
tion, Limited —150,000 6 per cent. cumulative preferred shares of 
£1 each, 10s. paid, Nos. 1 to 150,000. Marconi’s Wireless Telegraph 
Company, Limited—77,083 shares of £1 each, fully paid, Nos. 1 to 
40,000 and 100,001 to 137,083, and 60,000 vendors’ shares of £1 
each, fully paid, Nos. 40,001 to 100,000. Sir W, G. Armstrong, 
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Whitworth & Company, Limited—£750,000 4 per cent. first mort- 
gage debentures of £100 each, Nos. 1 to 7,500 (registered).— 
Wednesdav, January 9th, 1901, Blackheath and Greenwich District 
Electric Light Company, Limited—Provisional certificates for 
£100,000 43 per cent. first debenture stock.—Tuesday, January 15th, 
1901, London United Tramways, Limited- -Provisional certificates 
for 328,744 4 per cent. first mortgage debenture stock, aud has 


ordered these securities to be quoted in the Official List. Applica- - 


tion has also been made to the Committee to appoint a special settling 
day in: — British Motor Traction Company, Limited —205,557 5 per 
cent cumulative preference shares of £1 each, fully paid, Nos. 1 to 
205,557, and to allow the following securities to be quoted in the 
Official List:—Dick, Kerr & Company, Limited —24,000 5 per cent. 
cumulative preference shares of £5 each, fully paid. 


Prespectus, — The prospectus of the Northwood 
Electric Light Company made its appearance last week. It has a 
share capital of £15,000 in £1 shares, and an issue of 10,000 ordinary 
shares is now being made by the directors, Messrs. J. S. Higuett, 
C. E. Masterman, J. W. Tilley, and D. 5. Waterlow. The company 
has been formed to supply electricity for publie and private 
lighting, aud for motive power throughout the whole of the parish 
of Ruislip, which includes Northwood, and in a certain portion of 
the rural parish of Watford, on the low pressure continuous current 
aystem. 


Rosling. Appleby & Fynn, Limited.—The warrants 
for the dividend on the 6 percent. preference shares to December 31st, 
1900, have been posted. 


London Electric Omnibus Company.—This company 
was to have held its fourth ordinary general meeting on Monday forthe 
purposes of adopting the directors’ report, and deciding what to do 
in regard to the future of the company, but in view of the small 
attendance, and the fact that no proxics had been sent out, it was 
decided to adjourn the meeting until next Monday. 


United River Plate Telephone Company, Limited.— 
The directors state that the business having continued to make 
satisfactory progress during the six months ended September 30th 
last, they feel justified in distributing an interim dividend for the 
period on the ordinary share capital at the rate of 5 per cent. per 
annum. | 


ees 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending December 
21st were £441 4s. 7d. ; corresponding weck last year, £319 6s. 9d. ; increase, 
£91 175. 10d. Total to date, £22,872 7s. 11d. : corresponding period last year, 
£20,242 28. 7d. Miles open, 1900, 83: 1899, 83. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the weck end- 
ing December 29th were £221; 8 days corresponding period last year, 
£218; inorease, £8. Total to date, £20,885; corresponding period last year, 
820,297; increase, £88. 


Bristol Tramways and Carriage Company.— The nmeoelpts for the week endin 
December 28th were £4,969 15s. 9d. ; corresponding period last year, 45,0 
lis. 9d.; increase, 21,921 is. Od. 


Central London Railway.—The receipts for the week ending December 90th 
were £4,911; previous week, £6,135 ; deorease, £1,224. Total receipts to date 
(22 weeks), £116,179. Miles open, 6. 


City and South London Railway.—The receipts for the week ending December 
80th were £1,704; corresponding week last year, £966; inorease, £738. 
Total to date (half-year), £48,273; corresponding period last year, £25,982; 
inorease, £17,291. Miles open, 1900, 43; 1899, 94. 


Cork Electric Tramways and Lighting Company c The receipts for the week 
ending December 27th were 44,0 9s. Id.; corresponding week last year, 
£410 178. 7d.; increase, £39 11s. 6d. Total to date, £21,198 94. 4d.; corre- 
sponding period last year, £19,631 ts. 7d.; inorcase, £1,577 1s. 9d. 


Dover Corporation Tramways.—The receipts for the week ending December 
40th were £185 lls. 10d.; corresponding week last year, £158 2s. 0d.; 
increase, £27 9s. 10d. Total to date, £10,618 19s. 103. ; corresponding period 
last year, £10,041 7s. &d.; increase, £574 12s. 24d. Miles of track open, 
1900, 8; 1899, 8. Car miles run, 1900, 4,169; 1899, 8,958. Number of cars, 
1900, 11; 1899, 11. 


Dublin United Tramways Man gud Amt Tus receipts for the week ending 
December 28th were as follows :—D. U. T. Co., electric cars, £8,738 16s. Id.; 
ditto, horse cars, £23 8s. 7d. ; D. 8. D. Co., electric cars, £816 lis. 4d. ; total, 
£1.514 14s. Od; corresponding week last year—D. U. T. Co., electric cars, 
£2,987 19a. 4d. ; ditto, horse cars, £120 12s. 6d.; D. S. D. Co., electric cars, 
£664 168. 10d.; total, £8,773 8s. 8d.; increase, £805 5s. 4d.; aggregate to 
date, £120,139 17s. Od.; aggregate to date last year, £107,082 1s. 7d.; 
increase, £18,107 15s. 5d. The mileage worked is 44 miles electrically, 
1 mile by horses, as against 87 miles electrically, 7 miles by horses, for the 
corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending December 
23rd were £1,516; corresponding week last year, £1,442; increase, £74. 
Total from July lat, 1900, £41,174; ditto corresponding period last year, 
440.350: increase, £894. Miles open, 6:57 chains. The receipts for the 
week ending December 30th were £1,397; corresponding week last year, 
£1,804; inc ease, £92. Total from July Ist, 1900, £44,071; ditto corre- 
sponding period last year, £41,665; increase, £916. Miles open, 6:57 chains. 


STOCES AND SHARES. 


Wednesday Evening. 
THE sensational batch of Stock Exchange failures coming at the 
end of a bad enough year would have put a crowning touch of 
misery to the finaucial world had it not been for the exuberant 
strength exhibited by the American railroad market. The two 
opposites—Westralian slump and Yankee boom—reacted upon the 
.general markets so far favourably that no damage was done by the 


failures outside the department in which they occurred. So that 
what changes have taken place in quotations during the current 
week are very slight— in fact, were it not for the marking of quota- 
tious “er div.," with the accompanying drop in prices, the fluctua- 
tions would be scarcely worthy of mention. Business is very quiet, 
the holidays still checking trade iu the Stock Exchange, but there 
has been no forced liquidation of investment securities such as gene- 
rally follows a crisis like that through which Capel Court has only 
just passed. 


The London and Globe Finance Corporation, whose suspension of 
payme "t lies at the root of all the late Stock Exchange trouble, was 
the promoter of the Baker Street-Waterloo Railway. When the 
prospectus of that line made its appearance & couple of months ago 
we ventured to criticise its scheme in no measured terms, and very 
little attempt was made after allotment to keep up the fancy 
premium that was attachedto the price of the shares when the com- 
pany first made its debut. Now those shares are practically unsale- 
able. It is known that the promoting house had to take a large 
number in payment of the purchase price, and waterlogged with 
these Baker Street and Waterloos, the Globe Company came crashing 
down, as it was unable to turn its hapless undertaking into ready 
money. No doubt we shall hear of the project again, but in the 
meantime the railway has the distinction of being one of the biggest 
white elephants in the City. Report has it that an American 
syndicate is offering £400.000 for the property. 

The final settling day of the year is always marked by the deduc- 
tion of Debenture dividend upon a very large number of stocks. In 
the Electric Supply Market, the Debenture stocks of the Chelsea, 
City of London, County of London, Metropolitan, and St. James's 
Companies are now quoted less the interest just paid, and the falls 
in the prices are virtually accounted for by the dividends. City of 
London 5 per cent. Debenture, however, is 4 per cent. lower. Some 
of the Preference share issues are hardening in anticipation of their 
dividend, Charing Cross 44 per cents. more particularly. As 
regards the market in Ordinary shares, the only alteration is a slight 
advance in Westmiusters. As the City of London Company dis- 
tributes its dividends once a year—in March—the shares may be 
worth watching; an appreciation is not unlikely withiu the next 
two months, although its extent will probably not exceed £1 per 
share. 

At the meeting of the British Electric Street Tramways Company 
on New Year's Eve, the chairman admitted that the prospectus may 
have been “florid” “and unusual in its tone." Beyond that he made 
no serious attempt to reply tothe innumerable criticisms levelled at 
the company, nor did he refer to our searching exposé as to the way in 


which it had been evolved, contenting himself with sanguine 


optimisms and generalities concerning the future. He stated that 
public subscriptions had brought in nearly £70,000. Perhaps that 
accounts for the fact that there are only sellers to be met with in 
the market place of the Stock Exchange. At the meeting of the 
London Electric Omnibus on the same day, there was nota sufficient. 
attendance to allow of a quorum being formed, so an adjournment 
was made until next week. 

During the past year the new capital offered by electric 
lighting and electric traction companies for public subscription 
amounted to a shade under 5} millions sterling. This sum does 
not include vendors’ sharcs. While it cannot be called large, the 
amount testifies to the steady way in which the electrical industries 
are going ahead, and seeing that a fair proportion of the total was 
in the shape of shares issued at premiums, it denotes good progress. 
To the 5] millions the last month of the year contributed £939,000, 
of which considerably more than half was due to the South Lan- 
cashire Electric Traction and Power Company. 

The strength of the manufacturing section is the principal 

feature of the electrical markets this week. British Insulated Wire 
Preferred recovered their 3s. dividend at once, so did Callender’s 
Preference, whilethe Ordinary shares of the Henley Company are 
10s. better. India-Rubber shares, allowing for the 10s. deducted, 
are } tothe good. The Stock Exchange Committee indulged their 
imagination by quoting British Insulated Wire Ordinary ex dividend 
for a couple of days last week ; they were only a month premature in 
their arrangements. 
- Darkness in the Twopenny Tube does not frighten the shareholders, 
who have been picking up the Deferred halves, the price of which 
is better again at 44. The other electrical railway securities are 
unchanged in price. In the miscellaneous list, the National Tele- 
phones are better, some of their superfluous shares having been 
placed in strong hands by the market. Telegraph descriptions are 
exceedingly quiet, a slight advance in Eastern Extensions being the 
only change. It is said that China's acceptance of the Joint Note 
may be the signal of better times in the Far East, at all events, it 
has somewhat allayed the market's anxicty with regard to the tele- 
graph companies operating in China. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


: Closing Closing urin 
Present Dividends for ; . 
2 Kin molasi doo yaara | fre Neben | sk si 
1897. | 1898. 1899. Highest. | Lowest 
96,900 | African Direct Telegraph, 4 31 Debs. ii ses .. | 99 —103 | 99 —102 xd| ... 
119,700 | Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. t T 85 — 90 85 — 90 
822,700 | Anglo-American Telegraph ... 3 $ £3 98. 73/6 | 52 — 55 52 — 55 EIS 255 
9,088,540 Do. do. 6 96 Pref. 6 6 6 V 97 — 99 97 — 99 984 | 974 
3,088,540 Po. do. Deferred .. |18s. 41 78. 10 — 104 | 10 — 103 108 | 104 
44,000 | Chili Telephone, Nos. 1 to 44,000 4 & 3 453 3— 33 3 — 3 "- ies 
13,333 3008 Commercial Cable eae 8 8 8 * |170 —180 170 —180 xd| ... ee 
1, 589, 4961 Do. do. Sterling 500 year 4 4 at Deb. Stock Red. T eos . . |102 —104 101 —103 xd| 1034 | 1028 
16,000 Cube Telegraph eas 10 7 8 7 B 6à— 73 64— 7 es Fas 
6,000 Do. 10% Pref. 10 10 10 . | 15 — 16 15 — 16 
12,931 | Direct Spanish ira se eae pee 5.4 4 45 3§— 4i 34— 4} 
6,000 Do. do. . 0 15 Pref. ... 5 10 985 ae 9 — 10 9 — 10 
30,000 Do. do. 43 ... 100 —104% 100-104 xd} ... | .. 
60,7101) Direct United States Cable e ase | 20 | 34% | 34% 3 % 10 — 103 10 — 104 | 1054 105 
108,300 | Direct West India Cable, 43 Reg. Deb. - — ies 99 —102 98 —101 xd m 
4,000,000 | Eastern Telegraph, Ord. Stoc ... se se stock 7 95 7 99 7 * 136 —141 136 —141 | 139 | 136 
1,826,888 Do. 34 Pref. Stock bas 00 = bes 96. — 99 96 — 99 98 96 
1,432, 2687 Do. Mort. Deb. Stock Red. Stock 4 — 110 —114 110 —114 1101 ses 
250,000 | Eastern Extension, 3 and China Telegraph ... 107 7% 7 V 132— 141 | 14 — 144 14,4| 13j 
50,000 Do. ub. 250,001 to 300, 000 (iss. at £3 pm. all pd.) £8 pd. | 10 vs 93— 9 114— 112 98 | ... 
820, 0007 Do. 4% Deb. Stock ... Stock 4 % 113 —118  |113 —118 5: 
Eastern and South African Telegra: h, 4 9, Mort. Deb. EN - 
300,0007 NOE SU Fd. oe 100 - 100 —103 |100 —103 
200,000 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 25 | .. | .. | .. | 99 —102% | 99 —102% | ... |... 
180,227 | Globe Telegraph and Trust ... 10 | 44% | 54 5395 | 103— 10$ | 103— 104 10} |... 
180, 042 Do. do. 6% Pref. 1016 & 6 *. | 15 — 154 | 15 — 154 15786 15,4 
150,000 i iaei Telegraph, of Copenhagen - a 10 10 123 *. | 31 — 33 30 — 32 UR dis 
and Bermuda Cable, 44 V 1st ort. " ET 
82,000 within Nos. 1 to 1,200, Red. j 100 ma . | 99 —102 98 —101 xd i 
17,000 do-European Telegraph  ... 25 10 & 10 95 10 48 — 52 48 — 52 i 8 
100, 0002) London Platino-Brazilian Telegra h, 6 % Debs. 100 | 6 i .. 1104 —107 104 —107 " I 
72, 680 | Montevideo Telephone, Limited, graph, d Nos. 1 to 72, 680 .. F us — | 24 4— 4— yes sii 
86,492 Do. o. do. 5 % Pref., Nos. 1 to 86,492 1,4 4 b — 1 i— 1 T - 
590,000 | National l 1 to 590,000 Sis ist 5,6 6 5 4t— 48 | 4— 43 4i 4i 
15,000 6 €, Cum. 1st Pref. ... iss 10 | 6 6 6 12 — 14 12 — 14 121 | ..- 
15,000 De 6 % Cum. 2nd Pref. ... 10 | 6 6 6 11 — 13 11 — 13 - sige 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 6 5 — 51 5 — 5} 5 As 
2,000,0007 Do. 3 Deb. Stock Red. is Stock, 34 33 34 96 — 99 94 — 97 xd| ... 2 
500,000 Do. Deb. Stock Red.. 100 | ... xs . 101 —104 99 —102 xd " 
171,504 | Oriental Telephone aid Elec., Nos. 1 to 171, 504, fully paid 115 5 5 95 i— g— 1 Oe sos 
100,000/| Pacific and European Tel., 4 % Hue Debs., 1 tol ,000 ... | 100 | 4 ds .. |101 —104 99 —102 xd| 1014 | ... 
11,839 | Reuter's. sus 815 5 5 V | 7— 8 7— 8 dis Jn 
3,381 Submarine Cables Trust vs Cert, ... T *. |123 —128 123 —128 m bus 
58,000 | United River Plate Telephone see 5 5 6 7 V 44— 5 44— 5 1d - 
16,639 Do. do. 5 95 Cum. pret. Nos. 1— 10,639 5| . bus wig 5 — 53 48— bjixd | .. s 
23,361 Do. do. Nos. oe to 40,000 hd pd. D. xs 34— 32 41— Sad eee 
179,947 Do. do. 5 Y Debs. . Stock] ... * |104 —107 102 —105 PA C 
171,000 | West African Telegraph, 5 95 Debs... 100 | .. 99 —102 99 —102 es ae 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 01—53 008 9b | ... 1— 2 — ds idi 
150,000 Do. do. 4 95 Debes., 1—1 ,500 gua. by Bras Sub. Tel. 100 100 —103 99 —102 xd} ... ae 
207,930 | Western xp n Ltd., Nos. 1—207,930 .. ; 10 7 7 7 14 — 144 | 132— 142 14780 132 
75,000 Do A Debs. 2nd series, 1906 100 ou .. 103 —106 |100 —103 xd| ... s 
348,777 Do. do. Deb. Stock Red. ae .. | 100 TN . . |103 —106 103 —106 xd| ... 
88,321 | West India and . Telegraph .. vds ..| 10, 2 2906 | 89 i— i — 1 ui 
94,563 Do. do. ni 6 6 J Cum. Cum. M ..| 10/6 155 sas 6— 7 6— 7 64, 
4,669 Do. do. cs] 1016 : 5— 7 5— 7 TS 
80,0007 Do. do. ds b * Debs., Nor 9 1500 100 | 5 105 —108 |105 —108 xd 
ELECTRICITY SUPPLY COMPANIES. 
19,661 5 & . Elec. Lt. Sip: Ord., 101 to 19, m 5 4 695, 6295 7— 8 7— 8 " 1 
12,000 do. 7 % Cum , Pref... 5 7 M: sss 84— 9i 84— 9% da 
50,000 | Charing roe and Strand Electricity Supply  .. €: 5 7 8 9 91 — 103 94— 104 92 
20,000 Do. do. do. do. 44% Cum. a DI uu yes ids 54— 6 53— 52 vy 
84,000 |*Chelsea Eleena Supply, Ord. ds 58 6 6 6 B 6&— 7 6 — 7 8 
150,000 Do. do. x, Deb. Stock Red. ... |Stock 43 ie . |111 —114 109 —112 d es 
70,579 | City of Londen Electric Lighting, Órd. 40,001—110,579... | 10 10 6 & 4 5 9— 10 9 — 10 98 9g 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 . 10,6 6 .. | 18 — 14 18 — 14 137%» 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at £115) all paid uno re .. (125 —130 |122 —127 xd 
40,000 Soani of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10, nil | nù 4 84— 9 83— 9 
20,000 | do. do. 6 % Pref, 40,001—60,000| 1069516 W ... | 1à— 124 | 114— 123 
200,000 De 44 Y Deb. Stock, Prov. Certs (all paid) Rd. ut iss .. 108 —111 106 —109 xd] 10x 
35,500 | Edmundson’s Elec. Corp., Ord. Shares “ibs 5 5 79$! .. 44— 5 5 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. 100 von gs . . {103 —106  |103 —106 
110,000 London Electric Supply Corporation, Limited, Or. 3 “ues v bes 14— 2 14— 2 
49,840 Do. do. do. do. 6 % Pref. 5 ce 695 | .. 4— 5 4— 5 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock| ... iis .. 98 —101xd| 98 —101 iis io 
85,000 | Metropolitan Electric Supply, 101 to 62,500 ids 1016 & 5% 5 „ 12 — 13 12 — 13 128 124 
220,0007 Do. 44% First Mortgage ue Stock — | 44 .. (112 —115 |110 —113 xd 555 
250,000 Do. 33% Mort. Deb. Stock Red. . .. Stock 98 —101 96 — 99 xd 
6,452 | Notting Hill Electric Lighting Jes Pe 10 6 V 6 7 144— 15 144— 153 
40,000 St. James's and Pall Mall Electric Light, Ord. aes 5 (144% 14495 143 15 — 16 15 — 16 
20,000 Do. do. 7 96 Pref., 20,081 to 40,080 5 7 7 7 83— 91 84— 93 
150,000 Do. do. 33 % Deb. Stock Red: ... | 1 aig 00 —103 98 —101 xd 
12,000 Smithfield Market Elect. Supply, Ord. _... - b 2 — 2% 2 — 2i 2 
50,000. Do. do. 4 % Deb. ae 100 85 — 95 85 — 95 
65,000 | South London Electricity Supply, Ord. 5 21— 3 24— 34 
79,900 | Westminster Electric Supply, Ord., 101 to o 80,000.. 5 12 v. 12 [A 13 [A 12 — 13 124— 134 
| * Subjeot to Founders Shares. ; Quotations on Liverpool Stock CLE uscd as capital, 
_ Unless otherwise stated all are fullyfpaid. Dividends in deferred share warrants, profits as capital, 
reuse are EP ere ne ee latter of one your andthe fat par of We Bez 
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SHARE LIST 


OF ELECTRICAL COMPANIES.— Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Stock Dividends for Closing Closing Businese done 
ee ae share the last three years. c ih. | Jan. 2nd | Jan. dad, 1901. 
t | 1807. | 1898. | 1899. Highest | Lowest 
20,000 | British Aluminium 7 % Cum. Pref. . ss] 10 ees T iss 8$— 93 81— 94 m be 
300,000 Do. do. 5% 1st Mort. Deb. Stock Red. .. Stock.. | 91 — 95 | 91 — 95 3 
45,000 | British Electric Traction ane af RO 22s 6 95| ... |134— 144 13 — 14 132 
50,000 Do. do. H Cum. Pref. - % 100 s és . | 12 — 18 12 — 13 123 123 
350,000 Do. do. Perpetual Debenture Stock ... Stock € . 520 —123 120 —123 1212 | 121 
85,0001 tBritish Electric Works Co^ Ord. £1 shares, 50,001—135,000 | ... ; i - i^ i .— d "T s 
50,000 f Do do. 6 V Cum.Pref., 1—50,000 On ae e d ; i— id i— 3 - E 
500 |f Do. do, 41 96 1st Mort. Deb. 100 .. n .. | 97 — 99 97 — 99 ; s 
70,000 | British Insulated Wire Ord. . 5 15 %| 15 %| 20 %| 11 — 12 | 104— 114 » " 
70,000 Do. do. 695 Cum. Pref. 5, .. bod i b 61 5$— 6}xd) .. s 
90,000 Brush Elecl. Enging., , 1 to 90,000 28 7 5 6 „ 18— 1i 16— 1j 1144 
90,000 Do. t 4 7 cum. 6 5 1 to 90,000 26 6 6 5 2 — 21 2 — 24 21 27 
125,000! Do. 44 1 Pen Stock) ... ids .. 106 —111 106 —111 si 
108,710 Do. de 44% P dad Deb. Deb. Stock Stock . . H03 —105 101 —108 xd 1024 102 
30,000 | Callender’s Cable Construction , Nos. 1—30,000 5 nix 15 5 % 15 5 % 124— 134 | 124— 134 a aes 
40,000 | + Do. do. 5 V Cum. Pref. as 5 61— bixd| 54] .. 
90,000 Do. do. 44 95 1st Mort. Deb. Stock! Red 9 . |S ock 111 —115 109 —113 xd| ... um 
206,297 | Central London Railway, Shares — 10 91— 92 91— 91 98 98 
78,703 Do. do. Pref. half-shares .. 5 4t— 5} 4$— 5 5% 5 
78,703 Do. do. Def. do. ve 3s 5 4— 4} 4— 4 i: ies 
855,000 | City and South London Railway Stock 18% 24% 14% 52 — 56 52 — 56 54 
37,500 | Do. do. Ord. shares Nos. 22 501 to 60, 000 . 10 44— 5} ae 
54,000 | Crompton & Co., He ie ME E. AN n 3 6 9, 7195 34— 4 34— 4 
Do. o g. De o 
100,000 £100, and 901 to 11, 000 of £50 red „ Pas 99 —102 98 —101 xd 
99,261 | Edison & Swan Utd. El. Lgt., " A" ghares, £3 pd. 1to 99,261 51 6 ^ 6 7 6 12— 22 11— 2} . * 
17,139. Do. do. do. DAC Shares, 01—017,139 5 6 6 6 31— 4% 3à— 42 iss is 
344,023 Do. do. do. 4 95 Deb. Stock Red 100 | ... Ses . | 90 — 92 88 — 90 xd! ... bas 
100,000 Do. do 595 2nd Deb. Stock Prov. Certs. „all på. 100 . | oe. | 96 —100 | 96 —100 a ee 
112,100 | Electric Construction, 1 to 112,100 ... 6 & 6 & 6$, 2— 23 2 — 2} m —- 
25,000 Do. do. j Cum. Pref., 1 to 25,000.. see 7 7 bus 22— 34 28$— 31 as » 
182,500 Do. do. Perp. 1st Mort. Deb. Stock zi Stock m " .. |102 —105 103 —106 , bs 
9,6001 Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ..| 10, 7 $ 7 7 10 — 11 10 — 11 - eu 
30,000 Henley's (W. a) Telegraph Works, Ord. .. 885 sii 5 12 14 15 124— 134 | 13 — 14 133 | 13 
30,000 Do. do. 44 % Pref. ... 5 7 7 " 5i— 53 — 5 52 
50,000 Do. do. do. 41 Mort. Deb. Stock... Stock 44 P . |108 —112 108 —112 iss " 
50,000 | India-Rubber, Gutta-Percha and Telegraph bero ..| 10 10 10 %| 10 %| 21 — 22 204— 214 211 
300,000 Do. do. do. 4 95 1st Mort. Deb .. 100 | .. one . 101 —104 |101 —104 $us 805 
97,500 Liverpool Overhead Railway, Ord. s 10| 31 31 38%| 88— 8j 81— 83 ne ds 
10,000 f Do. do. Pref., £10 paid ..1 10, 5 5 5 13]— 133 134— 133 m i 
37,350 Telegraph Construction and Maintenance TA % | 12 | I5 15 15 38 — 42 38 — 42 41 40 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Reå. 1909 100 | .. m . . 101 —104 (100 —103 xd sa 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 8 xs 8 9| 12 10 — 11 10 — 11 
20,000 Do. do. 5 Y Cm. Prf. Nos. 1 to 20,000. b 51— 5i 51— 5i 
540,0001 Waterloo and City Railway, Ord. Stock... ' 100 3 * 3 LÀ 94 — 97 94 — 97 


t Quotations on Liverpool Stock Exchange. 


1 Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT ELE UOTED. 


rompton and Kensington, Debentures of £100, 108—106. 3 and Kni htebridge El Ordinary Shares 
sys Mis ns Tae and Maintenance, 3/-—5/- paid) ni )11 107. ist Pre 5 E (fully Ade 11 K. 61—11. mo 
National Klee ' 106. Dividend, 1899, on Ordinary Shares 


Olham, Ashton, ed Hyde 914210 p) 


Ord., 16—11. y | 
t. (£10 pd.), 10—104. 
* From Birmingham Share List. 


*T, Parker, ker, 210 (fully paid), 163. 
Bank rate of discount 4 per oent. (July 19th, 1000 


MARKET QUOTATIONS, Wednesday, January 2nd. 


CHEMICALS, &o. This week.! Dec. 19th. Ine. or Deo. METALS, &o, (continued.) ' This week. ! Dec. 19th. tao. or Doe. 
a Acid, Hydrochloric percwt| 5 / 5, 9 Copper neee per ton £86 2288 : 
a = trio ea per cwt. 92J- 27 g . i . ee ae ° per ton £86 £80 
a „ Oxsio .. per owt. 83J- 82/- € „ (Electrolytic) Bars . per ton £82 | £82 
JUN V RE PE 8 *. 5 . . Per ten get 2285 
a ee oe ee per Owl. | = x . i 
a Ammonia, Muriate (crystal) .. per ton | 233.10 | £88.10 ; 5 - a H. C. Wire per Ib. 9k. | 9k. 
: Bleso wder " per ton £7 | 21 S » Sheet : : lb 5/- | 5/- 
a Bisulphide of Carbon per ton £15 | £15 * German Silver Wire .. per Ib rh | 1/6 
a Borax is perton | £17 10 21710 ; h Gutta-percha fine . per Ib, 8/- 
a Bensole ) per gal. 7- | 77 h India - xubber, Para fine . per p 3/94 s 10 3/104 
a n 460 per gal. 85/86 l 5/6 4 Iron, Charcoal Sheets per to £18 
a Co Bulphate per ton £25 , £25 4 on P (Cleveland warrants) . per con 2270 52/9 
a Nitrate per ton £25 £25 4 ow A oe to per ton From £11 | From £11 pi 
6 „ White Bugar .. per ton £31 l £31 | belga per ton Tn NO. a (NO 25 
a „ Peroxide .. ; per ton £71 10 | £27 10 4 „ Wire, calvanisod No. 8 per ton p j- 115 10 158. dec. 
3 merà bar zal. #6 | 906 g Lead, English Ingot prion £15 4 6 416% o 
a Folach, Blehroms poy ser Per ib. 44 p. g » Sheet oa per ton £19 £19 
a „ ERP RTO (67800) P n ros l im m Manganin Wire No. 28 per ib; x eo 2b 6 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ON RAPID VARIATIONS IN THE CURRENT THROUGH 
sid THE DIRECT-CURRENT ARC. 


By W. DUpDELL, Wh. Sc., Associate. 
_ (Paper read December 18th, 1900.) 


(Concluded from page 1040, Jol. 47.) 


WITH cored carbon electrodes the arc under similar conditions could 
not be extinguished by shunting with 5'4 mf., so that since the 
Initial steepness of the curve B was ith, or about 7 x 10° volts per 
second, this curve always intersected the curve a for cored carbons. 
Further, I think that the curves would still intersect, that is, the . 
cored arc would relight, if the initial steepness of B had been even 
many times smaller, so that the rate of increase of apparent 
resistance of the cored arc after interruption of the current is many 
times smaller than with the copper arc. In what has been said 
above, I have neglected the unknown self-induction of the leads, so 
i the figures given must be considered as only rough approxima- 
ions. 

The extreme rapidity with which it is necessary to increase the 
P.D. between the terminals of the metal arc in order that it may 
relight again after the current through it bas been stopped, explains 
the fact that it seems impossible to maintain an alternate current 
arc between metal electrodes at ordinary frequencies and P.Ds. of 
even several hundred volts; and that it requires a P.D. as high as 
2,000 volts to maintain a metal arc as found by Herr Arons.? 

If the non-inductive resistance in series with the arc be replaced 
by a highly inductive one as shown in fig. ll, the curve B will be 
altered in shape, and with the conditions inserted under tig. 11 the 
charge of the condenser will be oscillatory as shown by B“ fig. 10, 
the maximum P.D. attaiued if the arc fails to relight at all being 
many times as high as the E.M.F. of the source of supply. Although 
the arc is put out on shunting with a condenser, it does not follow ` 
that it may not have really relit and gone out again several timcs 
corresponding with cach swing of the condenser, before it is finally 
left extinguished owing to the dying away of the oscillations; and 
this is probably what occurs when the curve 4 is not very stcep, as 
in the case of cored carbons. In this case the maximum rise in 
P.D. will be limited by the shape of the curve a and by the ampli- 


E. 200 volts. l »3 henrys tabout) 
. eo ohms about. F.. a microfarad. 
Current = 3amps. 
Fig. 11. 


i 


tude of the oscillations being rapidly damped, due to conduction 
through the arc. 
. This high rise in P.D.—caused by the sudden annulling of the 
current through the self-induction when the metal arc is extinguished 
on shunting it with a condenser—is very serious, as the following 
experiment shows. A 3-ampere arc between two copper electrodes 
6 mm. diameter, the conditions of the circuit being those given 
under fig. 10, was shunted with a condenser 5°4 mf. capacity. This 
caused the arc to go out and so high a rise in P.D., to be produced 
that the insulation of the leads broke down, a spark passing from 
a to b, accompanied by a report. [Experiment.] When, 
however, I substituted carbons for the copper electrodes, no report 
was heard, nor was any serious rise in P.D. noticed. [Experiment.] 
The next experiment tried was to connect the condenser 
permanently as a shunt to the metal electrodes, and then to attempt 
to strike the arc, the circuit being arranged as in fig. 11. I found 
that it was impossible to strike au arc between metal (Cu., Fe., AL, 
and brass) electrodes if the capacity of the condenser F, fig. 11, 
exceeded 0'1 mf.—even although an E.M.F. of 200 volts was used— 
and that on separating the electrodes the sudden interruption of the 
current through the self-induction set up oscillations in the circuit 
and a high rise in P.D. between the terminals of the condenser 


similar to that produced when the metal arc was extinguished by 


shunting with a condenser as explained above. "The condition that 
determines the possibility of striking tbe arc is similar to the con- 
dition that governs the relighting of the arc after the current 
through it has been reduced to zero as explained above. For 
corresponding with each position of the electrodes as they separate 
there is a certain P.D. required to start the arc, and if the relation 
between the position of the electrodes and time be known, then a 
curve between P.D. required to start the arc and time can be 
plotted similar to curve 4, fig. 10 above, and the intersection or 
otherwise of this curve with the curve B' determines whether the 
arc will strike or not. 


° Wielemann's Annalen, Vol. lvii., p. 185 
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The practical interest in this subject of the striking of the arc lies 
in the fact that when the attempt is made to interrupt a steady 
direct current flowing through an inductive circuit by means of a 
switch with metal contacts, an attempt is really made, at the first 
instant, to strike a metal arc between the contacts, and if these con- 
tacts be shunted by a condenser which prevents the arc from 
forming, a high rise in P.D. will occur. If, however, the arc was 
allowed to form, the time during which the break takes place would 
be lengthened, and no such great rise of P.D. would be produced. 
This rise in P.D. has been mathematically investigated by Mr. 
Johusou? on the assumption that the arc does not form, and putting 
the data given under fig. 11 into his equation, I find that the rise in 
P.D. is just over 2,000 volts, as compared with 200 volts, the E.M.F. 
in the circuit. It is, therefore, of importance when it is required to 
prevent these rises in P.D., on breaking the circuit to so choose the 
substance of the switch contacts that the arc shall not be prevented 
from forming or be suddenly extinguished by the action of the con- 
denser, that is to say, that arcing at the switch contacts should rather 
be encouraged. than otherwise, of course always supposing that no 
special method such as a non-inductive resistance shunting the 
switch be provided to dissipate the energy stored in the self- 
indyction. 

The following experiments illustrate the importance of the nature 
of the switch contacts and of the condenser which shunts them. 
The circuit used was that shown in fig. 11, the arc being replaced 
by a switch with brass contacts, and the data of the circuit being 
those given below the figure. When the condenser F was discon- 
nected, and the insulation between a and b was made to consist of a 
single thickness of paper, I found that the circuit might be made 
and broken by meaus of the switch, either quickly or slowly, without 
the paper between a and b being pierced. Experiment.] After 
reconnecting the condenser r, however, every time the switch was 
opeued the paper was pierced, and even three thicknesses of the 
paper could not withstand the rise in P.D. that occurred. [Experi- 
ment.] The steady P.D. required to pierce one thickuess of the 
paper was found by a separate experiment to be about 550 volts, 
. and that required to pierce three thicknesses about 1,500 volts, so 
that without the condenser shunting the switch the rise in P.D. on 
breaking the inductive circuit was under 500 volts, but with the 
condenser as a shunt to the switch was over 1,500 volts, showing 
that the metal arc must have been almost completely suppressed, as 
the maximum value of the P.D. calculated above on the assumption 
of no arc forming at all was only just over 2,000 volts. 

The influence of the nature of the contacts of the switch on the 
rise in P.D. which occurs when the switch is shunted by a condenser 
is very marked ; thus with the metals, copper and brass, serious 
rises in P.D. were always found to occur, with solid carbons as con- 
tacts the rise was much less, and with cored carbon contacts was 
inappreciable. [Experiment. 

Breaking the circuit between metal contacts under tap-water, or 
shunting the metal contacts while in air by wires dipping into 
water, also prevented any serious rise in P.D. 

It was also found that resistance or self-induction introduced into 


the connections between the condenser and the contacts greatly 


reduced the rise in P.D. on opening the switch. 

I attempted to use an electrostatic voltmeter to measure the rise 
in P.D. instead of the rough method of the piercing of paper, but 
although the voltmeter was sufficiently sensitive to read steady 
P. Ds. much below that required to pierce the paper, it failed to 
indicate the rises in P.D. This is probably due to the short time 
the rise in P.D. lasts. 

There are two practical cases in which capacity shunts the switch 
contacts to which I will refer. 

The first is the ordinary induction coil in which the circuit is the 
same as fig. 11, the switch being replaced by the contact maker. In 
this case a high rise in P.D. is required so that the nature of the 
contact points should be such that the arc can be completely 
extinguished by as small a condenser as possible; for the rise in 
P.D., if the arc is completely extinguished, will be the higher the 
smaller the capacity of the condenser. It is evident, therefore, 
that carbon would be very unsuitable for the contacts of an 
induction coil. This has lately been shown to be the case by the 
experiments of Mr. Beattie, f who finds that with a slow break the 
maximum length of spark obtainable between the terminals of the 
secondary, using platinum contacts, is nearly 24 times that obtainable 
when carbon contacts are used, the current interrupted at the break 
being the same in both cases. I think that if cored carbons had been 
used, a much greater disparity in the spark length would have been 
found. [Experiment.] 

The second case is that of a switch or circuit breaker connected 
with a concentric cable so that the capacity shunting the contacts is 
supplied by the distributed capacity of the cable. 
distributed capacity in practical cases will have the same effect as a 
condenser shunting the contacts, as suggested by Mr. Johnson, is, I 
think, a matter for further experiment. If it has, then serious rises 
in P.D. are to be apprehended on interrupting a direct current, 
through an inductive circuit, by means of metal contacts, the 
capacity of the cable forming a shunt to the contacts. 

Assuming this to be true for direct currents, may not some of the 
breakdowns of concentric cables supplying power by means of 
alternating current be also due to the sudden quenching of the arc at 
metal contacts, and not to the fact that the current is an alternating 
one? I suppose, of course, that the attempt to interrupt the 
3 is made at some point in the period when the current is 

rge. 

Before concluding this paper, I wish to express my indebtedness 
to Prof. Ayrton and Mr. Mather, of the Central Technical College, 


The Electrician, 1900, Vol. xlv., p. 281, 
T Phil. Mag., 1900, Vol. l., p. 146. 


Whether this’ 


not only for allowing me to carry out the experiments in the 
laboratories of the College, but also for the valuable assistance and 
advice they have given me during the course of the experiments. I 
also wish to express my thanks to the many students who have 
helped me from time to time, and especially to Messrs. Brown, 
Watson, and Fithian. ; 

CoNCLUSIONS.—If the current be suddenly increased through a 
direct-current arc between two solid carbons, the P.D. and current 
increase together for less than about ;;/;5 second, and at the end of 
this very short time the P.D. decreases with an increase of current 
in the ordinary way. 

If the current through a direct-current arc varies by as little as 
3 per cent. from the mean, and if the frequency of these super- 
imposed variations is even as high as 4,300 ~ per second, a variation 
in the light emitted by both the + crater and the vapour column 
can be detected. 

A rapid periodic variation of the order of one part in 10,000 from 
the mean current will alter the vapour column of the arc sufficiently 
to produce sound-waves; and a variation of one part in 100 will 
produce sound-waves even at frequencies as high as 30,000 ~ per 
second. 

The arc is affected by such small changes of outeide conditions as 
sound-waves produce. 

The direct-current arc can be used both as a telephone receiver 
and transmitter. 

In the direct-current humming arc the P.D. current and light 
emitted vary periodically, the frequency of these variations being 
the same as that of the rotation of the arc as a whole, and of the 
pitch of the sound emitted. 

In the direct-current hissing arc the P.D. current and ligbt 
emitted vary very irregularly, the larger and slower variations 
corresponding with a rotation of the arc as a whole and the smaller 
and more rapid to the hissing proper, i.e, the oxygen of the air 
obtaining access to the crater surface as demonstrated by Mrs. 
A yrton. 

Under certain conditions the direct-current solid arc will emit a 
musical note when shunted by a self-induction in series with a 
condenser. 

When emitting the musical note, the direct-current arc transforms 
direct-current energy into al:ernate-current energy, the frequency of 
the latter being determined by the self-induction, capacity, and 
effective resistance of the oscillating circuit. The pitch of the note 
emitted may be used as a means of comparing self-inductions and 


. capacities. 


If a direct-current arc be shunted with a condenser of several 
microfarads capacity, the arc will generally be extinguished if the 
electrodes are of metal, and not if they are of cored carbon, the 
resistance in series with the arc being non-inductive. 

If the resistance in series with the arc be highly inductive, then, 
when the metal arc is extinguished by shunting it with & condenser, 
a violent rise in P.D. occurs between the terminals of the arc. 

The rise in P.D. that occurs when an inductive circuit is broken 
by means of a switch, the contacts of which are shunted by a con- 
denser, is much higher if their contacts are of metalthan if they 
are of cored carbons, owing to the condenser extinguishing the 
metal arc formed at the contacte more suddenly than the arc formed 
when carbon contacts are separated. 


APPENDIX I. 


On THE RESISTANCE OF THE CORES OF CORED CARBONS. 


I do not remember having seen it pointed out that the much 
greater stability of arcs between cored carbons than of those 
between solid carbons can not be very well due to the high con- 
ductivity of the material of the core, while in place in the carbon, 
for the cores have generally a higher specific resistance than the 
solid carbon which surrounds them, as the following experiment 
shows :— 

Three carbons were taken—two cored and one solid—of the same 
nominal diameter (11 mm.), and a current of 9:9 amperes was passed 
through them. The drop of volts was measured along a length of 
20 ems. of each after they had attained a steady temperature. . 

Each of the three carbons then had a hole 3:16 mm. diameter 
drilled through it so as to completely remove the cores of the cored 
carbons and the centre of the solid carbon, and the drop of volts was 
remeasured as before. The results are given in the table below, from 
which it appears that drilling a hole in the solid carbon increased 
its resistance 7:8 per cent., whereas drilling the same sized hole 
(which removed the core and a small amount of the solid carbon) in 
a cored carbon of the same make only increased its resistance by 21 

er cent. 

s Allowing for the fact that a small quantity of solid carbon was 
removed along with the core in drilling, the specific resistance of the 
core, of one make of cored carbon, was about 16 times that of the 
surrounding solid carbon, and in the other the specific resistance of the 
corc was practically infinite. 


4 


Make of carbons .. " ai “Apostle” | "Apostle" | "Brush" 


olid. Cored, : Cored. 

mm. mm. mm. 
Mean diameter ans sé RT SN vs 10:97 10°95 10:70 
Mean diameter of core T ex ae S — 2°84 2.3 
Drop of volts along 20 cms. before drilling. 1°71 1:74 1°63 
Drop of volts along 20 cms. after drilling in ]-84 1°77 1:56 
Per cent. increase of resistance due to drilling 78 2:1 2:4 
Rati Specific resistance of core about 4 16 
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APPENDIX Il. 


ON THR CONDITIONS WHICH (iovERN THE CONVERSION OF DIRECT 
CURRENT INTO ALTERNATING CURRENT IN THE MUSICAL ARO. 


(See Fig. 9.) 


Let E and c be the E.M.F. and current through the cells, when 
there is no oscillatory current through the condenser circuit. 

Let v and 4 be the P.D. and current through the arc under the 
same conditions. 

Let R be the resistance in series with the arc, including that of 
the cells. 

Let r be the resistance of the condenser circuit. 

Let ôv be a small change in the P.D. arc which produces a current 
õi through the condenser circuit for a time ôt, and let ðv and con- 
sequently ði be assumed to change sign at the end of each interval 
of time ôt. 

Let a and éc be the corresponding changes in 4 and c ; B being 
assumed constant. 

The energy supplied to the condenser circuit— 

during one interval 8 = (v + v) (+ 8i) dt 
„ next „. ôt = (v dv) (— 8i) ôt 

Total during one complete period 2 &, = 2 ði àv 9t 

Energy dissipated in ohmic losses during 2 ôt = r (8i)? 2 8t. 

In order that, during each complete period 2 5t, energy may be 
supplied to the condenser circuit, we must have 


i dv positive. 
And in order that this supply shall make up for the ohmic losses we 
must have 

$i bv. >r a i? 


Now 
ôi — óc = ba 
and Que Ros 
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šc = — àv 
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.. for a supply of energy to condenser circuit = must be nega- 


tive and numerically less than R. 


Supposing 35 negative, then in practice the second condition is 


always fulfilled, or p + R would be negative and the whole 


circuit unstable. 
Next the condition that sufficient energy be supplied to make up 
for the ohmic losses gives 


: ôi ôv > riði? 
and as ôi dv is positive, 


(A 88. <1 
B y : 


. to obtain best supply of energy to condenser circuit we require 
B very large and r very small. 
84 


Suppose > may be neglected, compared with A then condi- 


tion becomes 


Thus it is possible if A is negative and numerically greater 


than r, for the condenser circuit to receive sufficient energy during 
each very small complete oscillation to compensate for the energy 
dissipated in ohmic losses during the oscillation. For larger 
oscillations, similar but more complicated expressions will probably 
be required. — 


INSTITUTION OF ELECTRICAL ENGINEERS 
(DUBLIN SECTION). 


ON ELECTRIC CURRENTS OF HIGH TENSION AND 
GREAT FREQUENCY. 


Abstract of a Paper read by the Rt. Revd. Monseignor Morrov, 
D.D., D.8c., December 20th, 1900. 


Dr. MorLox said he had chosen this subject, partly because it was 
sufficiently novel and important to make it interesting on its own 
account, and partly because it suggested many questions, both 
scientific and practical, which were eminently suited for discussion 
by the LE.E. The remarkable phenomena presented by electric 
currents of high tension and frequency were first brought to public 
notice in a series of brilliant experiments about 12 years ago by 
* Nicola Tesla, of America. The lecturer did not pretend to rival the 


brilliancy of Tesla's experiments, but he hoped to show that even 
with the resources of a sleuderly equipped laboratory, these 
experiments could be repeated on a scale of sufficient magnitude to 
enable his audience to understand the principles they involved and 
to discuss the problems they suggested. 

He began by describing the apparatus employed to produce high 
frequency currents. It consisted of a 10-inch spark induction coil, 
which received a current from seven cells of a storage battery. The 
secondary of the induction coil was connected with a Leyden jar, 
which discharged itself automatically over a circuit in which was a 
spark-gap of about 1 cm. in length. The spark discharge obtained 
under these conditions was an oscillating phenomenon, i.e., while the 
discharge itself lasted only for about +;;;5;th part of a second, or 
even less, it consisted during that time of a series of oscillations to 
and fro, like the swing of a pendulum, before it came to rest. 
These oscillations were next allowed to flow through a second induc- 
tion coil, which for convenience he would call the Tesla transformer, 
where the E. M. F. was raised to something like 50,000 volts or more. 
The currents developed in the secondary coil of this trausformer 
were the currents of high frequency with which they had to deal. 

The first experiment he would show them was intended to illus- 
trate the peculiar character of the spark discharge. In this experi- 
ment the Tesla transformer was not employed, bnt the circuit of the 
spark discharge consisted of a stout copper wire bent into the shape 
of the letter U. Across the arms of the U was stretched a thin 
copper wire, in which was interposed an ordinary electric glow- 
lamp. Now, they knew what would happen if a continuous current 
were sent through such a circuit as this. Two alternative paths are 
offered to the passage of the current: one round the loop of the U, 
which had hardly auy resistance, and one across the bridge, includ- 
ing the glow-lamp, which though shorter than the first, bad a very 
considerable resistance. The current would therefore divide itself 
between the two paths, according to a well-known law, inversely as 
the resistance, nearly the whole of it going round the stout copper 
wire, and only a very iusignificant fraction passing across the bridge. 
The result would be that no sensible effect would be produced upon the 
lamp. But with periodic currents the case was altogether different. 
The obstruction offered to the passage of such currents (now commonly 
called impedance) depended not on the resistance ouly, but on the 
self-induction of the circuit, and when the frequency was very great, 
as in the case of a spark discharge, it depended almost entirely on 
the self-iuduction, and hardly at all on the resistance iu the ordi- 
nary seuse. In a circuit such as that before them, self-induction 
was practically proportional to the length of the circuit, and there- 
fore the greater part of the discharge would leave the stout copper 
wire and pass across the bridge. The spark discharge was then pro- 
duced, and the electric lamp glowed brilliantly, showing that the 
currente were passiug in that part of the circuit, notwithstanding its 
great resistance. 

There was an important lesson to be learned from this experi- 
ment. A flash of lightning consisted of oscillations of great fre- 
quency, just like the spark discharge. Consequently, when it got 
into an ordinary lightning conductor, the obstruction offered to its 
passage depended almost entirely on self-induction, and hardly at 
all on the resistance of the conductor.- This was the reason why it 
sometimes happened that a large part of the flash left the stout 
copper rod and found its own way to earth through a series of 
imperfect conductors, doing much harm on the way. These views 
were first pressed on the attention of the public by Prof. Lodge, of 
Liverpool, now Principal of the University of Birmingham, at the 
meetiug of the British Association at Bath, about 12 years ago, and 
though they met with some opposition at the time, they were now 
generally accepted. It was unnecessary to go beyond the experi- 
ment just made to see that they were true. Here a path of very 
little resistance was offered to the discharge of the Leyden jar, and 
yet a large part of the discharge broke away from that path and 
followed a line of imperfect conductors. It was interesting also to 
observe that just as the sideward splash of the discharge in the 
experiment, when it gets into the bad conductor, makes the carbon 
filament glow with heat, so the sideward splash of the lightning 
discharge, when it gets into the gaspipe of a public building, often 
melts the pipes and lights the gas. ` 

The lecturer next proceeded to exhibit a series of experiments 
commonly known under the name of Tesla experiments. He showed 
that if one pole of the secondary coil in the Tesla transformer is 
connected to earth, and the apparatus put into action, the elec- 
tric oscillations surging to and fro in the coil, overflowed at the 
other pole, and streamed away in the form of streaks of bluish light, 
like the brush discharge of a powerful electric macnine. 

He also showed that the space around the transformer is a field of 
electric force, in every part of which vacuum tubes and phos- 
phorescent tubes were set aglow. 

It was a remarkable fact, he said, that he could put his body in 
the path of these electric oscillations without feeling any incon- 
venience. To illustrate this, he took in his right hand a brass 
cylinder, connected by a flexible wire with one pole of the secondary 
coil in the Tesla transformer, while in his left hand he held a long 
vacuum tube. When the apparatus was set working, the tube at 
once began to glow, showing that his body served in some sense as 
a conductor of the high tension high frequency currents. Now, it 
was well known that alternating currents of 3,000 or 4,000 volts 
pressure, and a frequency of 100 complete periods in the second are 
usually fatal to life. How then was he able to bear with impunity 
these currents of at least 50,000 volts pressure and a frequency of 
100,000 per second? The answer to this question, he thought, 
depended chiefly on two considerations. 

First, currents of very high frequency have not time to penetrate 
into the substance of the conductor, but only glide over the surface. 
Hence they are less likely to act on the vital functions than currents 
of much less frequency.: But this reason in itself was not enough. 


88 THE ELECTRICAL REVIEW. (Vol. 48. No. 1,206, January 4, 1901. 


The’ oscillations of a flashfofflightning had'a frequency "comparable 
withithat of a spark discharge, and yet a flash of lightning is often 
fatali tofhuman life. We should remember then in the second 
place, tbat the electric charge in the case of the Tesla experiments 
was exceedingly small. It was like a rifle bullet, weighing, say, 
tasath of a grain, discharged by a powerful explosion of gunpowder. 
With a flash of lightning the case was widely different, because the 
electric charge was very much greater. The oscillations of a 
lightning flash, compared to the oscillations of the experiment, were 
as the size of a thunder cloud compared to the size of a Leyden jar 
(Should not “oscillations” be charges 2) or as the roar of 
the thunder compared to the cracking of the electric spark. 

He wished to call attention to the quality of the light produced in 
these experiments, because from one point of view at least, it was 
far more economical than any form of light at present in use. He 
then went on—The waste of energy that occurs in every existing 
kind of artificial illumination is simply enormous. According to 
the best determinations recently made, hardly 2 percent. of the 
radiant energy of a gas flame consisted of luminous rays, that is, rays 
that act on the retina of the eye and awaken the sensation of 
vision; all the rest, i.e., 98 per cent. of the whole, consists of dark 
heat rays, which are of no use for the purpose of illumination, and 
may, therefore, be called waste. In the electric glow lamp 5 per 
cent. of the radiation is luminous and 95 per cent. is wasted. The 
arc lamp is more economical, but even here only 10 per cent. of the 
radiation is luminous and 90 per cent. is wasted. The question 
then arises whether it may not be possible to devise some form of 
light in which a far larger proportion of the energy expended shall 
be effective in producing luminous rays and a much smaller propor- 
tion in producing dark heat rays which are of no avail for the pur- 
pose of illumination. 

It is an interesting fact that we have in Nature a remarkable 
example of such a light, viz., the light of the glow-wotm and the 
light of the firefly. Sir John Conroy has shown that the light of 
the glow-worm is comprised entirely within the limits of the visible 
spectrum. The radiation of the firefly was examined with extra- 
ordinary care and skill, about 10 years ago, by Prof. Langley and 
Mr. Veng at the Alleghany Observatory in America. The result of 
their investigation was to show that there are no dark heat rays 
associated with the light of the firefly, and that the luminous rays 
lie in the brightest part of the spectrum, i.c., between the middle of 
the red and the borders of the blue. From this they concluded 
that the light of the firefly is the most economical form of light 
known, and they suggested that it ought to be within the possi- 
bilities of science to produce a light of the same quality, which 
would be immensely cheaper than any existing form of artificial 
light. 

Now, the electric glow that we have seen in our experiments this 
evening seems in some measure to fulfil the anticipations of Prof. 
Langley. According to a careful investigation lately carried out by 
Prof. Staub, of the University of Zurich, the light of these vacuum 
tubes approximates closely to the light of the firefly It contains 
more than 96 per cent. of luminous rays, and somewhat less than 
4 percent. of dark heat rays. But however economical it may be, 
this light in ite present condition is too feeble for practical use. 
The problem, then, which presente itself to us is to make the light 
more intense while preserving its character unchanged. With a 
view to the solution of this problem, I would venture to make one 
or two suggestions. 

In the first place, I would remind you that in the high tension 
currente which we have used in our experiment, the charge of elec- 
tricity is extremely small No doubt we start with a current of 
some 4 or 5 units, but this current is afterwards passed through two 
induction coils. In each coil the E.M.F. is immensely increased, 
and as the quantity is diminished in the same proportion, it 
follows that the quantity present in the final currents which produce 
the electric glow must be only a very small fraction of a unit. Now 
it is quite conceivable that arrangements might be made under 
which the small quantity of electricity in the final currents would 
be greatly increased, and thus we should get a corresponding increase 
in the brightness of each successive flash. 

Next let us turn our attention to these flashes and consider at 
what rate they follow each other in the tube, and how long each 
flash lasts. The flash occurs only at the moment of the spark 
discharge. I estimate that in the arrangement on the table we have 
about 10 discharges in the second, and each discharge lasts for 
about the +,,~55,5th of a second. Thus you will see that the periods 
of brightness are very short compared to the intervals of darkness. 


and then you have a period of darkness which lasts for practically 
the path of a second—i.e., 10,000 times as long. What is needed, 
therefore, is to produce these flashes more rapidly, say 100 or 1,000 
times in the second instead of 10 times in the second, and there 
seems no reason, from the scientific point of view, why this should 
not be possible. | 

We have now reached the stage at which this question passes 
from the scientific laboratory to the workshop of the electrical engi- 
neer. You have at hand the material for making experiments on a 
scale far surpassing what can be reached in the laboratory of the 
scientific man. Instead of beginning with a few cells of a battery 
and an induction coil, as I have done this evening, you would natu- 
rally set about your experiments with an alternating current 
machine and a step-up transformer. From the transformer you 
would charge a suitable condenser; the condenser would then give 
you spark discharges of large quantity in swift succession, and 
with these spark discharges you would illuminate your vacuum 
tubes with flashes of great brilliancy, followiug one another with 
great rapidity ; or, perhaps, you would proceed on bolder lines, and 
dispensing altogether with condenser and with coils, you would build 
an alternating current machine that would give you at once oscilla- 


tions of 100,000 volts pressure and 100,000 alternations per second, 
and you would apply these oscillations directly to the illumination 
of your tubes. 

I will not deny that there are many difficulties to be encountered 
before these speculations can be realised in actual fact; but it is the 
business of practical men to encounter and to overcome practical 
difficulties. And Ithink I may say with confidence that if any of 
you should be fortunate enough to surmount these difficulties, and 
to produce a light of the same economical character as we have 
seen to-night, and of & brightness, let me say, 1,000 or even 100 


. times as great, he will not only make his name illustrious for ever 


in the annals of science, but in the famous words of Dr. Samuel 
Johnson, “he will acquire the potentiality of growing rich beyond 
the dreams of avarice." 

DISCUSSION. 


Prof. M’CLELLAND said the study of the discharge through gases 
promised most success from a scientific poiut of view, and perhaps 
also from the practical. It seemed important to endeavour to 
act on a// the gas in order to get increase in the light; at present 
only about 1 per 1,000 molecules is acted upon. It would almost 
seem necessary to reconsider the chemical notions as to the sub- 
division of matter. l 

After various speakers, Dr. MoLLoY, in reply, said: The Wehnelt 
interrupter had not been altogether reliable, though the fact that 
100 volts could be used on the coil was an advantage. He hoped 
shortly to try a mercury jet interrupter (? FitzGerald's) As regards 
lightning, he thought that where damage was occasioned, lightning 
conductors should be compulsory; he instanced Pietermaritzburg, 
where there was formerly great damage from lightning storms; now, 
every house had its conductor, and there was practically no damage 
ever experienced. 

A very hearty vote of thanks was accorded to Dr. Molloy for his 
able paper. l 


SYSTEMS OF CURRENT DISTRIBUTION ON 
TRAMWAYS. 


(Concluded from page 891, Vol. 47.) 


— 


TRACTION BY ACCUMULATORS. 


ACCUMULATOR traction has had a good trial in Paris since 1892. In 
their paper before the Congress, Messrs. Broca and Johannet con- 
sidered the subject from the point of view of construction, capacity 
and weight of cells, duration and maintenance of apparatus, and 
the economic applications to tramway traction. No progress has 
been made since 1598, when one Krüger described the 
Hanover system, which was mixed trolley and accumulators. 
The batteries were formed of 202 Tudor elements with Planté 
positives of 85 dem.? surface between two negatives carrying 
300 grammes of active material. The capacity was 25 ampere-hours, 
and the discharge rate 25 amperes. The total weight was 2,000 to 
2,500 kilos., according to the age of the plates. Special care was 
taken in their mounting as regards insulation and ventilation, and 
the prevention of harm from the acid. A battery would serve for 
8,000 to 12,000 kilometres between each complete cleaning. After 
cleaning the capacity of the battery was measured, aud it was placed 
for duty on such line as best suited its new capacity. Thus the 
plates were used to their last limit; then when fully worn out, new 
plates were added, and any old plates still having further life were 
used to replace plates in nearly worn out batteries, 80 as to enable 
the whole to run to the very last. The negatives are cleared of old 
paste, and repasted. The kilowatt-hour costs 6:25 centimes ( 625d.) 
without depreciation charge, which is nearly equivalent to that of 
an overhead line. 

The cost of keeping up, deduced from two years' experience, was 
2:616 centimes per car kilometre, on a basis of 4,206,442 km. run by 
the batteries, and only 1:386 centimes on a basis of 8,168,888 km. 
on the basis of the total run of the cars, i. e., including the trolley 
mileage duty also. 

The authors consider that the system, not perhaps good in itself, 
may nevertheless do good service if well applied, aud without being 
partisans of accumulator traction, they recommend accumulators 
where it is not practicable to employ the trolley wire, for the first 
cost is small, and a considerable fraction of this is returned in old lead. 
There is no cbange necessary in track. 'l'hen the load on the station 
or charging engine is regular. All vehicles are independent, while 
for a small traflic accumulators have a distinct superiority. They 
recognise that accumulator traction is not to be preferred, and state 
that to secure the best results the batterics must be suited to their 
duty; they must be charged ata central station. The plates must 
be made by the traction company itself. Batteries must be charged 
slowly; they must be well designed, and the vehicles and the depits 
and terminus well arranged for examination of the batteri¢s and 
for general attention and care. 

Rapid charging is particularly bad for durability, causing 
speedy deterioration of the plates. It demands greater 
weight of battery and less utilisation of their capacity. Hence the 
battery should be capable of being removed quickly from the car 
and another battery put in. The car thus remains idle a minimum 
time, while the battery can be charged at leisure. 


CAR HEATING. 


While the heating of trains has made much progress, the warm- 
ing of tramcars has not, by reason of the many difficulties, Thus 


Vol. 48. No. 1,206, JANUARY 4, 1901.] 


THE ELECTRICAL REVIEW. 39 


there is a door at each end of a car, and there is but little space in 
which to stan a stove. The two doors when both open at once cool 
down a car rapidly. Five systems are considered, namely: (1) Port- 
able apparatus such as water bottles and chawfferettes ; (2) stoves; 
(3) hot air; (4) steam or hot water; (5) electricity. The Inter- 
national Assembly in 1894 came to the conclusion that it was 
undesirable to heat city cars, but suburban cars required heating, 
and this is held to be the case to-day. 

The one advantage of stoves is their simplicity and economy. A 
stove only costs about 35 francs for a 24-place vehicle, and the fuel 
only 25 centimes for a day of 15 hours. 

System 3 comprises a hearth inside or outside the vehicle heating 
air by radiation, this air being set free inside the car. The cost is 
350 francs per car, and the daily expense 5 centimes per car- 
kilometre. It is difficult to regulate the temperature. In Utrecht 
about 320 litres of gas were used daily in a car 8 metres long, the 
1 00 temperature being 3° to 5° and that inside the car 16° to 

8? C. 

A hot water system costs 300 francs per car to instal, and uses 
37 centimes' worth of fuel per day. Another cost 314 francs to 
instal and used 33 centimes per day of charcoal at 58 francs per tonne. 
A third system cost 200 to 250 francs to instal and 30 centimes 
SE car day to work. For electrical warming the cost in Hanover 

as been 50 francs per car to instal, with an expenditure of energy 
for 10? C. of temperature difference of 175 Kw.-hours per car hour, 
or, say, 2 fráncs per 16 hours day, a very high price, which confirms 
our own experience of the costliness of electric car heating. 


# 


THE AMERICAN LAW RELATING TO 
ELECTRICITY. 


A RECENT article published by an esteemed American con- 
temporary, entitled * New Legislation Affecting the Use and 
Misuse of Electricity,” sets forth, in a manner which is at 
once clear and entertaining, certain important changes which 
have lately been made in the law relating to electricity in 
the United States. Seeing that our trans-Atlantic friends 
are running neck and neck with us in all matters electrical, 
it might be supposed that their “law of electricity“ had 
been kept up to date. To judge, however, from the article 
referred to, the majority of the States in America have until 
recently been but poorly equipped with that legal machinery 
which is necessary to restrain misappropriation and improper 
use of the electric current. , 

It is pointed out that hitherto “the stealing” of elec- 
tricity, as it is.called in Connecticut, or the“ malicious 
obstruction, disturbance, or division,” as it is termed in other 
States within the Union, has been to a large extent unchecked. 
The wily operator has been at liberty to tap or steal tele- 
graphic messages, and gain valuable information from 
the wire which runs along the street, but generally (to quote 
the words of our contemporary): “ For the tapping of power 
or electric light lines the modern highwayman comes in out 
of the rain. He can do his business better indoors by 
attacking the electric meter, confusing its calculations, and 
thus getting more current than he pays for. Such at least 
seems to be the implication of recent statutes in America." 

Stringent enactments, imposing heavy fines or terms of 
imprisonment, have now been passed in the more important 
States. A method of surreptitiously obtaining electric light 
was found to be practised in some instances by connecting 
wires to the lines of the company without authority, and 
thus tapping the current and using the current stolen 
for power purposes. With a view to prevent this, in two 
States Acts have been passed providing that any person who 
taps or connects with any electrical apparatus, or with any 
electric light wire for the purpose of obtaining an electric 
current for light, power, or heat, or for any other purpose 
whatever, without the knowledge and consent of the owner 
thereof, or the person or persons or corporation operating 
the apparatus, appliances, pipes, or wir, or who maliciously 
tampers with or injures any such apparatus, pipes or wires, is 
guilty of & misdemeanour punishable by fine or imprison- 
ment. 

Mere larceny of electricity is not, however, the only evil 
with which those in authority have had to deal. It appears 
that a practice has grown up in some places of giving elec- 
tricity, or facilities for telegraphic communication, free of 
cost, to certain persons, such as city and village officials. 
This practice is condemned on the ground that it is neither 
more nor less than a form of bribery. In future the companies are 


house! 


forbidden to give free or reduced rates to any officials, and 
the officers or agents of a company bestowing their favours 
in this way are liable to a fine of £100 to £500, and to 
imprisonment. Electric light companies committing the 
same offence are liable to the same fine. 

Such are a few of the recent developments of the law 
relating to electricity in the United States. If an English 
electrician has leisure to pursue his investigations further, he 
will find many things to interest and astonish him in this 
branch of American law. For instance, as our readers are 
probably aware, the transmission of telegrams in America is 
in the hands of private companies. The result is that they 
can be held liable in damages for any injury which arises 
from delay or error in the sending of a telegram. In this 
country the sender of a telegram is compelled to employ the 
Postmaster-General who, like his august Mistress, is sheltered 
under the ancient maxim that The King can do no wrong." 


In the United States, however, it is far otherwise. 


Many extraordinary cases where damages have been 
recovered from telegraph companies for delay or inaccuracy 
in the transmission of telegrams are solemnly noted in 
American legal text-books. Thus in Western Union Tele- 
graph Company v. Procter, the plaintiff's daughter, aged 15, 
had eloped. The plaintiff, being desirous of preventing the 
marriage, telegraphed to the clerk of the county not to issue 
a license, as the daughter was under age. The telegram was 
delayed,.and did not arrive at the clerk’s office until after 
the couple were married. The Court held that the father 
could recover for damage to his feelings. Nor, apparently, 
is the right of action confined to the sender of the wire. In 
some States the addressee may also have his action. Ina 
recent case in Alabama, where & message was sent: “ How 
is Ma? Answer at once,” the message being sent by a 
brother to his sister, and another brother sent an answer, 
which was negligently delayed by the telegraph company, it 
was held that the person sending the first message, requesting 
an answer, made the person sending the reply his agent, and 
consequently might maintain an action of contract on the 
telegram and recover nominal damages for the breach, and 
in addition, damages for mental suffering. a 

Seeing that Americans have recently discovered that 


their statute books (for their name is legion) provided 


insufficient means of proteeting electric supply companies 
against the evil doer, it is interesting to consider how far 
our own companies are protected in this country by the 
Electric Lighting Acts, It is a singular fact that all the 
evils to which we have referred in the earlier part of this 
article were foreseen by those who framed the Electric Light- 
ing Act of 1882. By a crafty incorporation of certain 
sections of the Gasworks Act, consumers or other persons 
are prohibited from tampering with any meter or preventing 
it from duly registering the quantity of electricity supplied, 
and this enactment is apparently wide enough to cover 
every possible method by which a meter can be made to 
“lie.” For instance, we have heard of an ingenious indi- 
vidual who suspended an immensely powerful electro-magnet 
in the neighbourhood of his meter. This had the effect of 
preventing the mechanism from rotating while the current from 
the mains was used ad. lib. for the purpose of working the 
electro-magnet and lighting the consumer's house. To a 
charge of larceny he made the following specious reply, I 
may suspend an electro-magnet where I like in my own 
Under the above section he would clearly be liable 
for “tampering.” 

Another section of the Electric Lighting Act brings 
electricity within the list of * articles" which can be the 
subject-matter of larceny at common law, while Sec. 20 
of the same statute, which provides that no undue prefer- 
ence shall be shown to any local authority, company, or 
person, effectually prevents that form of bribery with which 
our friends across the water appear to be troubled. 

Referring to the question of electrocution, our contem- 
porary states that “In civilised communities, if the death 
penalty persists, the electric current will no doubt displace 
the rope and the ax (sic., for they drop the “e” in America). 
We venture to hope that this method of executing criminals 
will never be introduced in our own land. Granted that 
when properly applied in sufficient strength the electric 
current is capable of causing instantaneous death, the 
disastrous consequences which attended its first use in 
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America make one recoil with horror at the suggestion that 
a fresh series of experiments should be commenced in this 
country, l | | | 


THE USE OF SEARCHLIGHTS IN NAVAL 
WARFARE. 


RECENT manceuvres in the Mediterranean have shown search- 
lights to be a very effective means of defence when properly 
used, but the position from which they are used requires very 
careful consideration. | | 

As regards the direct use of the light in revealing an 


approaching enemy, there is much to be said on both sides. 


In the case of a fleet steaming in company on a dark night, 
and attacked by torpedo boats, the only means of defence 
is obviously to turn all searchlights on, and endeavour to 
repel the attack by a sharp gun fire, unless there is any 
chance of eluding them under cover of the darkness. 

Experiment has proved that in the case of a night attack 
by torpedo craft, the advantage lies very much on the side 
of the small craft, who can easily make out the dark 
silhouette of the upperworks of their huge adversaries, while 
they themselves are practically invisible. By turning on the 
searchlights, therefore, the chances are more equalised, for 
although the act reveals to the attacking boats the position 
of each ship, it at the same time gives a target for the guns. 

Now the results of night firing at a target lit up by the 
searchlight are deplorably weak, and when this target 
happens to be a torpedo boat going at full speed, one is 
forced to admit that the chances of destroying her before she 
can discharge her torpedo are not great; still there is no 
alternative, and I think it is generally considered to be a bad 
case for the fleet attacked, for it must be remembered that, 
although several boats may be put, out of action, if only one 
can get her torpedo in, the attack is successful. No one who 
has not tried to pick up a torpedo boat with a searchlight, 
or having picked her up, to keep the light on her, can have 
any idea what a difficult matter it is. 

Of course, torpedo nets add very considerably to the 
strength of the defence, but they are not infallible. 

The circumstance under which a torpedo attack is most to 
be feared, however, is that in which a ship, temporarily dis- 
abled, is lying at anchor in port, awaiting repairs. I pro- 
pose to give a brief sketch of the conditions under which 
experiments in this direction have been tried and the means 
of defence adopted. 

A suitable port for the purpose having been chosen, the 
ship was anchored, her nets got out and placed, and all 
possible preparations made for the reception of an attacking 
flotilla, which had orders to deliver an attack on a certain 
night. The boats were totally unaware of what preparations 
would be made or what would be the position of the ship in 
the harbour. 

The defence was prepared as follows :—Searchlights were 
placed one on either sideof the narrow entrance and guns were 
landed to form a small battery on either side, the searchlights 
were trained upon a buoy placed in the centre of the 
channel, so that any boats entering the harbour were bound 
to pass through one or other of the two beams. All lights 
were extinguished in the ship, and patrol boats were sent out 
to give warning, by means of coloured lights, of any approach, 
the colour and nature of the light indicating the direction 
from which the attack was coming ; another searchlight was 
placed in a boat moored off to the right front of the ship, 
throwing & diverging beam which would, by throwing & 
dazzling light in the eyes of the attacking party, screen the 
ship from view. | 

The night was ideal, heavy rain squalls and thick clouds 
combined to make the darkness intense, and beyond the two 
beams at the entrance of the harbour there was nothing to 
give the slightest clue to the attacking force. 

About three hours after darkness had set in, a light from 
one of the patrol boats indicated an attack from the North, 
and soon after, a boat was seen to pass at full speed 
through the beam to the right of the harbour mouth, closely 
followed by a second, The screening light moored off the 


ship was now turned on, and a heavy fire directed at the first 
boat as she advanced, the light at the entrance endeavouring 
to pick up the second. At this instant two more boats 
passed through the beam to the left, one of which was 
picked up by the light in the upper top of the attacked ship, 
this light being turned on and the flash of the guns revealed 
her position at once to the attacking party, but not before 
the first boat, completely dazzled by the screening light, had 
run upon the rocks and put herself out of action. The 
remaining four boats fired their torpedoes, one of which 
missed altogether, while the other three went into the nets, 
two so close together that the first would have cleared a way 
for the second in reality by its explosion, but it was claimed 
that one of their boats had been under fire long enough to 
disqualify her in the opinion of the umpircs, and so the 
attack was judged to have been in this instance unsuccessful 
according to the rules, 

However, the fact still remained that in spite of the 
various searchlights, two boats had entered and discharged 


their torpedoes almost unobserved; it is a fact that is diffi- - 


cult to realise when we remember that they actually had to 
pass through the beam at the entrance before they could get 
in at all. i 

A comparison of the experiences of both parties shows the 
enormous importance of the position of searchlights. Those 
on the water linecompletely destroyed the vision of the occupants 
of the boats while in the ray, though being of little value to 
the gunners, who could not distinguish any definite target 
through the intense white light, whereas the highly-placed 
light from the fighting top, although making a better target 
for the gunners to direct their fire, also gave a good indica- 
tion to the torpedo boats of the ship's position, so that, firing 
their torpedoes at a spot immediately below it, they were able 
to make pretty certain of getting their torpedoes home, while 
to those on whom the rays were not shining, the upper light 
and the flash of the guns were an excellent guide to enable 
them to determine how the ship lay, and direct their attack 
accordingly, 

Coloured glass shades were used by those in the boats with 
advantage. By their means the dazzling effect of the higher 
projectors could be very much reduced, but it was a different 
matter with the low ones, which cast an impenetrable glare 
that can only be compared to a dense fog, through which 


nothing was visible but the position of the projector itself 


and the flashes of the guns, When these flashes proceed 
from a shore battery, and the projector is removed from the 
ship, the effect is entirely misleading, and the boat taking the 
gunfire to be proceeding from the ship is led to discharge 
her torpedo at the shore or else, in attempting to get closer, 
dashes herself upon the rocks, as was the case with one of 
the boats in this instance; but, on the other hand, the 
gunners found it almost impossible to distinguish any object 
when attempting to fire from above the beam, though the 
boats showed up clearly enough when they were firing under- 
neath it, as was the case with the light from the upper top. 

The problem resolves itself into the question of whether 
it is worth while using the top light for the benefit of the 
gunners and thereby revealing the ship’s position more 
clearly to the boats, or whether it is better to trust entirely 
to the screening effect of the low light, in which case the 
ship's guns must remain silent and trust to the shore battery 
to do the work, bearing in mind that the shore battery is 
still under the very great disadvantage of firing through the 
screening light. It is, perhaps, difficult for those who have 
not experienced the conditions, to realise the effect of viewing 
an object through the beam of a searchlight, 

À boat steaming through the light is only seen by the 
reflection upon her mast funnels, &c., and she therefore shows 
up as a white objec} against a somewhat paler background, 
the contrast is only made by the increased light in the beam 
due to reflection from the boat. 

When the observer is so near to the projector that his line 
of vision enters the beam some distance ahead of the advanc- 
ing boat, his eye receives the reflection of dust particles in a 
more concentrated part of the beam, and the light from them 
is proportionately greater, reducing the contrast very con- 
siderably, so that the boat becomes almost invisible. Hence 
we see that the searchlight itself should be as far removed 
from the gunners as possible before good gun practice can be 
expe ted. 
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ONE METHOD OF DEALING WITH THE 
HIGH VOLTAGE ARC LAMP TROUBLE. 


By J. G. GRIFFIN, Chief Assistant, Burnley Electricity Works. 


THERE are very few station engineers working with a 
supply pressure of 200 volts or over who will not heartily 
endorse the expression “ trouble” in connection with high 
voltage ares, and it is hoped that this article may direct 
the attention of at least one of these gentlemen to a 
measure for relief which has been tried and has succeeded. 

The Electric Light Department of the Burnley Corpora- 
tion are favoured with an unusually large percentage of 
arc lamp consumers, and when the Committee—acting on 
the advice of Mr. W. R. Wright, 4heir late engineer— 
decided to raise the voltage from 105 to 220 at con- 
sumers' terminals, it was, of course, realised that all these 
lamps would have to be taken over by the departinent, 
and new enclosed lamps erected in their stead. 

Between 40 and 50 of those to be taken over were 
open type lamps owned by consumers, a few were single 
enclosed lamps owned by consumers, and there were between 
70 and 80 other single enclosed lamps on hire from, and 
belonging to, the Corporation. A rather large order 
certaiuly, but in view of the great benefits to be derived 
from “changing over," by no means a deterrent, and 
arrangements were therefore made with lamp makers of 
highest repute in the kingdom for supplying the necessary 
new lamps. 

As luck (7) would have it, when the fateful “change-over” 
day i the only new lamps which had come to hand 
were those for burning singly on 220-volt circuits, and 
these were slung up as speedily as possible by the station 
staff in place of the old 105-volt enclosed lamps—no con- 
sumers protesting (for they kne not!) 

It is unnecessary to describe the astonishment or the 
wrath of these consumers when their new lamps had been 
working for a week, but it will suffice to say that in a very 
short time the remainder of the arc. lamps on order were 
stopped. 

It was not expected that consumers would be altogether 
enthusiastic at getting a blue light for a white one, but the 
storm that ensued was simply amazing; the members of the 
Committee stated that life was one veritable burden of com- 
plaints to them, and the lot of the engineer can be only 
imagined, 

The principal faults of tle 220-volt ares, in. comparison 
with the low-voltage lamps, were as follows:—The carbons 
lasted less than half the time, far more heat was viven off, 
the light was not nearly as steady, and lastly, but chiefly, tlie 
arc gave scarcely one-fifth of the light, and that fifth of such 
a quality that it was utterly impossible for any shop-keeper 
to distinguish the different shades of his coloured materials. 

For a few months this state of affairs had to be borne, and 
during that time very many other types of lamps were tested 
at the station, but were all found equally disappointing 
The engineers of other large towns, which had raised their 
pressure, were asked to give the name of a satisfactory lamp, 
but everyone of them replied. with the same tale of woe; 
indeed, several letters were received asking how Burnley pro- 
posed to get over the difficulty, and after about 50 of the 
lamps we had on circuit had burned out for various reasons, 
the Committee decided, on. the urgent recommendation of 
Mr. Birkett (Mr. Wright's successor), to adopt the following 
scheme :—In the accompanying diagram (fig. 1) A repre- 
sents our main generator, and B in two machines forming the 
three-wire balancer. It was proposed to obtain two small 
three-wire balancers, € Ci and D bi, connect one of them across 
each side of our three-wire system as shown, and from the 
middle wires of these small balancers to run cables, E and F, 
through the afflicted (or are lump) area, and to tap off from 
one of these cables to each arc lamp consumer, according to 
whether the latter was on the positive or negative side of the 
system. The consumer's arc lamp leads would then be con- 
nected (by the department) between the new service wire and 
one of the mains already on the premises, aud the old 
105-volt lamps (with a little extra resistance) would be put 
up once more. 


Tenders for plant and mains were asked for in May, 1900, 
and three months later we commenced to lay the cable. 
Owing to the facts that the cables run were only to be used 
as balancing wires, that all services could be put on at once, 
and that the little idiosyncrasies of each arc lamp user were 
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well known to us, it was possible to so balance one service 
against another, that the section of the cable needed was 
very small indeed, and since the system was started the 
out-of-balance enrrent has very seldom been as high as +5 
amperes on either balancer. It ought, perhaps, to be stated 
that consumets taking over 25 amperes had their lamps 
arranged on each side of the arc lamp service wire. 

Two ‘08-inch cables with a twin pilot were run from 
the station to a distributing box about 450 yards distant, 
from thence branch circuits of °035-inch cable, diminishing 
to 022 inch, were run for a total shop frontage of about 
1,000 yards. — Callender's solid system was adopted, and the 
service connections, of course, were put in as the cable was 
laid, a S.P. switch with fuse box, and a 110-volt. meter 
being fixed at the same time in consumers’ cellars. The 
cables all being laid, and the balaucers bedded down and con- 
nected up, we started to connect the consumers’ arc lamp 
leads across the 110-volt circuits. This work, of course, 
necessitated some little inconvenience to the shop-keepers, 
but they were all far too keen to get back to the low voltage 
to erumble—even at the extra meter rent. 

The first balancer was run with three consumers on the 
new circuit on October tth, and the rest of the consumers 
on that side of the system were finished off within the next 
two weeks, The remainder of the work was completed early 
in November, the whole scheme, with the exception of the 
actual laying of the cable in its troughing, being carried out by 
the staff of the department. The balancers are each made 
up of two similar machines coupled together, and by cross- 
connecting the fields of these, they are nearly self-regulating, 
and run with very little attention. 

It was stated above that a “twin” pilot wire was run to 
the distributing box, and «s it will probably not be clear how 
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a five-wire system can be controlled by two pilot wires, it 
may be mentioned that our principal three-wire pilots are 
taken from a point within a few yards of this distributing 
box, and these latter pilots are made to serve for both pur- 
poses. Further, only two new voltmeters are required for 
regulating the four new circuits, as will be seen from 
fig. 2, for since we know that there is 220 volts between 
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the pilot wires A and n, then if the V.M. shows 110 volts 
between D and B there is bound to be 110 volts between 
D and A—a simple two-way switch however, is provided. 
Ordinarily, the balancers will only be run five afternoons 
and evenings per week, but in case a consumer wishes to use 
his lamps on am early closing day, or during the 16 hours 
a day when the balancers are not working, he is made to 
ring a bell at the works by the novel (?) arrangement shown in 
fig. 3. Two 32-C. P. lamps are connected in series across one 


of the outers and the middle wire of the three-wire system, 
and the centre wire from these lamps is connected through a 
bell to the arc lamp balancing wire on that side of the 
system. It will be seen at once that when an arc is switched 
on, one of the incandescent lamps will be short-circuited, and 
current will pass through the bell, causing it to ring, and 
making the other incandescent glow brightly. The switch- 
board attendant starts up the balancer concerned immediately 
the bell commences ringing. A little experimenting had to 
be done before this arrangement was got satisfactory, but it 
now works perfectly. 

Looking at the scheme from the business point of view, 
the total cost has worked out at just under £1,200 (the 
engineer's estimate). A loan for this amount was applied 
for and granted by the Local Government Board, and it may 
also be of interest to state that the Board of Trade intimated 
that the scheme was covered by our original provisional 
order. 

Had the work only been done before raising the supply 
pressure, the net cost would have been £1,200 less the cost 
of obtaining some 130 new are lamps. 

The firm conviction of Burnley's borough electrical engi- 
neer is shown by the adoption of this scheme, and if a mere 
assistant may so far presume, the writer would strongly com- 
mend this system to those engineers who are now meditating 
a change to the higher pressure. It would not; pay, of 
course, if the ares were distributed over a wide area, but most 
continuous stations, at any rate, have the bulk of their are 
lamps in the three or four principal streets. 

To put down a ** five-wire system " merely for making arc 
lamps burn in a better manner does sound a trifle “ heroic,” 
but taking our own case, for instance, the three alternatives 
open to us were as follows :— 

1. Lose many of our largest consumers and have endless 
trouble with the remainder who used arcs. 

2. Persuade consumers to burn series lamps. 

3. Fix resistances on. consumers' premises to dissipate an 
amount of energy equal to that taken by the lamp. 

The only remark necessary to make in regard to the first 
alternative is, that a large unmber of our best consumers 
were already making overtures to the Gas Department—and 
the trouble with the others having 220-volt arcs was getting 
worse and worse. In reference to the second—if any reader 
has a particular turn for persuasive eloquence, the writer can 
recommend him no better exercise for his talent than to fry 
to persuade a hard-headed business man of Lancashire to 
burn and pay for two arc lamps where he only wauts one. 

As to the third alternative, assuming that places could 
be found for the resistances on consumers’ premises—only 
half the energy then taken could have been put down on 
consumers’ bills. Now the department earns a revenue of 
about £700 a year from are lighting, and if eveu half the 
users had agreed to burn. series Jamps to oblige us, it would 
still have meant that an amount of energy equal to that for 


which we now obtain £350 per annum, would have had to 
be supplied for all time, without one penny piece coming 
back for it. 

Nothing original is claimed for this system,* except the 
putting it into practice, but it is claimed that it is a 
working success, it is simple and easy to control, efficient 
in its working, and from its inception has given the 
greatest satisfaction. 

In conclusion, the writer has to express sincere thanks 
to his chief, Mr. Robt. Birkett, for permission to com- 
municate the above. It is, of course, under that gentle- 
man’s supervision that he (the writer) has seen to the carrying 
out of this little scheme. 


CURRENT SPECIFICATIONS. 
XLIIL—FARNWORTH ELECTRIC TRAMCARS, 


SUMMARY. 


Estent of Contract.—Supply of eight completely-equipped electric 
traincars ; double-deck, capable of seating 66 passengers; for 4 feet 
84 iuches line gauge ; maximum traction pattern truck. 

Character of Car Body.—To comply with the drawing issued with 
the specification. 

Size of Motors.-Two with each car, to be capable of propelling 
the car together with a load of 31 tons, at à speed of 9 miles per 
hour on a gradient of 1 in 16, and to be capable of starting the car 
on this gradient. Each motor to be capable of giving not less than 
30 H.P. at the wheel tread. 

Permissible Temperature Juist. -The temperature rise of any part 
of the motor shall not exceed 70^ F. above atmosphere after four 
hours’ run with a load equivalent to 10 H.P. at a speed equivalent 
to 100 revolutions per minute of the car wheel. 

Tupe of Kheastat.—To be of one of the following patterns:— 
B.T.H. Co., British Westinghouse Company, or Dick, Kerr & Co. 
Alternative types may be considered after the contract is placed. 
To be of the series parallel type, fitted with electric rheostatic 
brake. 

Trolley l'ole,.—Swivelling type, having springs adjusted to give an 
upward pressure against the trolley wire of 15 to 20 lbs. 

Lightning Arrestar.-- To be of approved type, and so arranged 
that it shall not be thrown out of action after many discharges. 

Spares to be [neluded.—- As per list given in specification. 

Date of Completion.--Nine mouths from date of order. 

Penalty for Late Completion, —£10 per car per week. 

Speettid Terms of Poyment.—See comments below. 

Stipulations as lo Removal of Forcinan,—Nonue. 

Stipulations as to Wages pau lo Workmen.--See comments below. 

alrhitration Proposels.—Timited, see comments. 

Jute for Receipt of Tenders.—January 10th, 1901. 


This specification. has been prepared by the consulting 
electrical engineers to the Urban. District Council, Messrs. 
Lacey, Clirehngh & Sillar. It may be taken asa fair average 
specification of a modern British electrice tramcur. It will 
be noticed that the standard of comfort demanded in the car 
is far higher than was the case a few years ago when horse- 
propelled cars were the rule. In this, British practice is only 
following American experience, where the finish of the cars 
has considerably improved since the adoption of electricity 
as the propelling agent. 

Tbe cars asked for are of the bogie double-deck type, each 
to seat 66 passengers, 30 inside and 36 outside. Maximum 
traction trucks are demanded, together with both mechanical 
and rheostatie brakes. A number of guarantees as to the 
efficiency and performance of the motors under. varying con- 
ditions are to be given in the tender. 

We do not think it is fair to specify three makes of con- 
trollers, and then state that alternative types will only be 
considered after the order is placed. It would, in our 
opinion, be preferable to permit firms to offer any type of 
controller, and leave it to them to convince the engineers that 
it would satisfactorily fulfil the conditions of the speci- 
fication. 

The general conditions in many respects are similar to 
those issued with the Swindon specification, which were 


* Mr. Wordingham suggested the idea at the NI. E. XA. conference 
in 1896. i 
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criticised in our issue for December 14th. The differences 
are, to a large extent, due to the absence of work to be done 
on site in the present contract. 

The attention of tenderers is called to Clause 7, which 
states :— 


The contractors shall satisfy themselves as to the dimensions, 
character, and nature of all existing works, and other things so far as 
they may have any connection with the works of the contract, and 
shall obtain their own information on all matters which can in any 
way influence their tender. 


It will also be necessary for due provision to be made for 
the cost of the tests which the engineers may demand to be 
made before delivery, as follows :— 


The contractors shall provide, without ertra charge, all such labour, 
apparatus, instruments, and appliances as the engineers may consider 
repuisite to test. the plant, material, or work, and shall at all times 
mike all necessary arrangements for the assistance of the engineers or 
tir representatives to accoinplish such tests. 

Before the works are taken over by the Council the contractors 
shall, at their expense, test the operation thereof in the presence of the 
engineers and in the manner provided by the specification. The con- 
tractor shall provide all superintendence, labour, materials, 
apparatus, instruments, and appliances necessary for the test. 


Satisfactory provision is made for an extension of the 
time for completion :— 


If the completion of the works, or any part thereof, shall have been 
delayed by combination of workmen, strikes, or lock-outs, or by any 
other unforeseen circumstances (other than lack of money) which the 
engineers may consider lo have been beyond the control of the con- 
tractors. 


Under terms of payment 10 per cent. of the contract sum 
will be withheld for a period of 12 months, and as the clause 
relating to payments during the period of manufacture is not 
at all clear, it will be well for contractors to carefully peruse 
them before fixing their price. The clause reads :— 


No money shall be considered due until the engineers have given 
their certificate of completion, but for the convenience of the con- 
tractors instalments on account shall be paid on the written certificate 
of the engineers to the extent of 50 per cent. of the value of the cars on 
delivery. When the cars shall have been completed aud tested to 
the satisfaction of the engineers, they shall give the contractors the 
certificate of completion thereof; and the Corporation shall take 
over the cars, and the enginecrs shall take into account all advances 
and payments made to the contractors, and all damages, penalties, 
‘and expenses paid or incurred by the Council and under this con- 
tract to be borne and defrayed by the contractors, and shall certify 
the balance payable to or by the contractors ; and any such balance 
Shall be paid to the contractors forthwith except as to 10 per cent. of the 
total amount of the contract price, which shall be paid 12 calendar 
months after the taking over of the cars by the Council and on the 
certificate of the engineers that the cars are to their satisfaction, and 
that the contractors have duly performed all their obligations under 
this contract. No certificate given by the engineers shall be 
regarded as an admission of the due performance of this contract. 


This may mean that monthly payments will be made, 
calculated on the value of the cars on ative, or it may be 
interpreted as deferring all payments till delivery is made on 
site. 

Our remarks of the 14th ult. as to the limited nature of the 
arbitration clause are applicable in the present instauce. 

The only other clause needing comment is that relating to 
wages to be paid to workmen. It reads :— 


The contractors undertake that in carrying out the contract all work- 
people employed on or in connection with the work shall be paid the 
regular standard rate of wages as recognised by the various Trades 
Unions and Employers’ Associations shall be observed. Should the 
contractors commit a breach of any of the conditions of this clause, 
they shall not be asked to tender again for Council work unless and 
until the Council otherwise decide. Any question arising as to what 
are the-stundard rate of wages and the hours and conditions of lubour 
to be settled between the Trades Unions and the Masters! Associations 
concerned, 


Standard wages are to be paid under pain of not being 
allowed to tender for future work to the Council, and repre- 
sentatives of the Men’s and Masters’ Associations are to be 
the final court of appeal for disputes on this matter. In this 
stipulation we see reflected the custom in Lancashire cotton 
mills to leave to trained experts, representing both masters 
and men, all questions relating to wages. Whether the plan 
will work as satisfactorily in engineering factories, we have 
not enough experience at present to decide. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


i NEW PATENTS, 1900. 


Compiled axprasaly for thia jonrnal br W. P. Taow»sou £ Co, Elantriaa Paten 
Ag nta, 822, High Holhorn, London, W.C., and at Liverpool, Manoh wter, 
and Birmingham, to whom all inquiries should be addressed. 


23,005. “A trolley pulley adjuster for electric tramcars." D. L. RraNEx. 
Dated December 17th. 


23,014. “Improved high voltaze qnick-break single-pole double-poles or 
multi-poles switch." A. E. SHontr. Dated December 17th. 


_ 235087. “ Improvements in apparatus for electrieslly operating keyed musical 
Instruments," B. K. Rr. y SOLA. Dated December lkth. (Complete.) 


23,103. ''Improvemen's in electric railway systems.“ THe Britis 
THomson-Houston Company, Lisitep. (W. B. Potter, United Sta es.) Dated 
December 18th. (Coinplete.) 


2:3. 101. Improvements in systems of motor control" Tur Buritisn 
TnuossoN-HousroN Company, LiMiTED. (A. H. Armstrong, United States) 
Dated December 18th. (Complete.) 


23,103. “Improvements in galvanic batteries." C. A. ALLisoN. (The 
Waterbury Battery Company, United States.) Dated December lst. 
(Cumplete.) 


23,107. “Improvements in galvanic batteries." C. A. ALLISON. (The Water- 
bury Battery Company, United States.) Dated December 18th. (Complete.) 


23,118. “Improvements in current motors.” C. JAsrEn. Dated December 
18th. (Complete.) 


23,137. “Improvements relating to plugs for electric switches." M. Voces, 
Dated December 1kth. 


23,146. “Improvements in electricity meters.” 
cember 18th. 


23,155. “Improvements in the arrangement and connection for single »nd 
multiplex wireless telegraphy.” V. I. Freeny. (Allgemeine  Elektricituts 
Gesellschaft, Germany.) Dated December 18th. (Complete.) 

73,168. “ Improvements in portable apparatus for wireless telegraphy for 


military and other purposes." J. A. FLEMING and MancoNr's. WinkLess PELE- 
GRAPH. COMPANY, LIMITED. Dated December 18th. 


23,168. “Improvements in and connected with electric circuit closing ap- 
paratus.” P. Carts. Dated December 18th. 


E. SCHATTNER. Dated De- 


23,234. “An electrical apparatus for operating signal and other levers.” 
R. ALiotH, E. BrnNnuEIM, and E. SanTtAUX.. Dated December 19th. 


23,240. “ Improvements in motor gear-cases for electric cars." W. Cox, J. M. 
SMITH, and A. M. Sur. Dated December 19th. 

22,246. “Improvements in and relating to electric motors and generators." 
M. KaALLMANN, Dated December 19th. 

23,304. '* An improved process and apparatus for the manufacture of ed 
eastings for electric batteries and the like." Tur Burris Traction AND 
LIGHTING Company, Liuirkp, and G. J. Gisss. Dated December 20th. 

29,0 0. Improvement. in electrical accumulators.” Tie BiurisH TRACTION 
AND Lighting Company, LIMITED, and G. J. Giggs. Dated December 19th. 

23,310. “ Improvements in electrical accumulators.” THE BRITISH TRACTION 
AND LIGHTING Company, Limitrep, and G. J. Gisss. Dated December 20th. 

23.314. ‘Improvements in electrolytic apparatus for production of chlorine 
and alkali.” J.MacrkAKR.. Dated December 20th. 

23322. “Improvements re ating to speed regulators for elec ric lifts.“ J. 
Wetter. (The Elektrizita.s-Aktiengesellschaft vormals Schuckert & Co., 
Germany.) Dated December 2th. (Complete.) 

23, 323. An improved controller and switch for motors for electric lifts.” 
J. Bvsu. Dated December 20th. 

23,3.9. Adjustable connections for electric lamps." T. H. Brigg. Dated 
December 20th. 

23,359. Improvements in insulators for electric conductors." B.J. ATKIN- 
SON and W. S«ciitaur. (G. II. R. Büttner.) Dated December 21st. 

23,366. ''Improveinentsin or connected with electric motors.“ W. WHITELKY, 
jun. Dated December 21st. 

23,345. “An improved machine for winding electrio cables on drums or 
reels." E.A. CLAREMONT. Dated December 21st. 

23,346. 'Amimproved electric dry core telegraph and telephone cable." E. A. 
CLAREMONT. Dated December 218t.. (Complete.) 

$3,340 “Improvements in regulation of dynamo-electric machines," THe 
BriTisH Tuossos-HovsroN Company, LIMITED. (A. D. Lunt.) Dated December 
21st. (Comp:ete.) f 

23,990. “Improvements in controller casings.” THE BRITISH THoMAON- 
Houston Company, LiMiTED. (C. L. Perry.) Dated December 2is$. (Com- 
plete.) . 

23,391. ‘Improvements in electrically-operated switches for controlling 
circuits at remote points from central stations." THE Britis Tiuowsow- 
Houston Company, Limirep. (II. R. Sargent.) Dated December 21st. (Coin- 
plete.) 

23,392. "Improvements in means for preventing fluctuations in rotary 
motors." THE Brerish TiuoxusoN-HovsToN CoMPpany, LixirED. (A. ; 
Hadley. Dated December Ast. (Coinplete.) 

29,893. “Improvements in means for preventing fluctuations in rotary 
motors." THE British THomMsoN-Houston Company, LIMITED. (J. J. Wood.) 
Dated December 21st. (Complete.) 

23:394. “Improvement in electric brake system.” Tur British THomson- 
Houston Company, Limitep. (F. E. Case.) Dated December 21st. (Com- 
plete.) 

29,395. “Improvements in means for transmitting motion to a distaut point.“ 
Tar BRITISH l HoMusoN-HousToN Company, LIMITED. (D. P. Thomson.) Dated 
December 215t. (Complete.) 

29,306. “Improvements in rotary transforming apparatus." THe BRITIan 
Tromson-Horston Company, Limitep. (E. W. Rice, jun.) Dated December 
21st. (Co nplete.) 

$3,397. ‘* Improvements in systems of electrical distribution." THE Britisn 
THomson-Hovuston Company, LIMITED. (C. P. Steinmetz.) Dated December 
21st. (Complete.) 

23,8098. ‘Improvements in systems of electrical distribution." THE BuiTIsH 
THOMSON-HorsTon COMPANY, LIMITED. (C. P. Steinmetz) Dated December 
2ist. Complete.) | 

98.108. ‘Improvements relating to electric accumulators.” A. PovTEAUN and 
A. WoLrF. Dated December 21st. 

23.417. “Improvements in or relating to galvanometers.” A. BLONDFL. 
Dated December 21st. (Date ap, lied for under Patents, &c., Act 1883, Sec. 103, 
June tb, 1900, being date of application in Belgium.) (Complete.) 

23,422. ‘Improvements in or connected with controllers for use with 
electrically-driven. capstans and analogous purposes." W. H. Scott, Dated 
December 21st. 
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23,492. Improvements in clectric bells.“ W. R. LAMBERT atd VERITYs, 
Limiten., Dated December 21st. 


29,133. “An improved cut-off for electric are lamps nnd similar electrical 
installations.“ W. R. RipiNGs and Viritys, Limirep. Dated December 21st. 


23,434. “A new or improved water-tight holder for electric lamp globes.” 
P. G. EunvrT, C. P. Brown, H. 8. SwiTH, and VreiuTys, Linirep, Dated 
December 21st. 


23,448. “Improvements in telephone switchboard cords." A. WHALLEY. 
Dated December 22nd. 


23,461. “New method of impregnation and isolation of endless protecting 
pipes, tubes, or cylinders, to lay underground cables, electric wire, and other 
conductors or liquid acid, &.“ Wayss and FR. WTA. Dated December 22nd. 


23,402. “Moulding machine for manufacture of protecting channels for the 
purpose of laying and protecting underground conductors, cables, electric wires, 
or liquid acid, made of cement, concrete, beton, or any other artificial stone or 
material." Wayss and Freyrac. Dated December 22nd. 


23,444. “Improvements in the means of controlling electric motors.“ E.H, 
Tyrer and C A. Cakvs-WiLsos. Dated December 22nd. 


28,185. “Improvements in electric motor control." E. H. Tvrrn and C. A. 
Canvs-WiLsos. Dated December 22nd. 


23, 487. Electro- mechanical emergency brake for tramcars driven by elec- 
tricity.” E. vox Pa NTA. (Date applied for under Patents, &e., Act, 1833, Sec. 
103, June 23rd, 1900, being date of application in Switzerland.) Dated 
December 22nd. (Complete ) 

23,490. * Improvements in or relating to electric switches," F. H. HEADLEY. 
Dated December 22d. (Complete) 


23,491. “Improvements in means for extinguishing ares formed on the 
breakage of electric circuits.” T. II. MI SSHALIL. Dated December 22nd. 

23,492. “Tinprovements in and relating to methods for testing electric 
cireuits," T. H. MiNsHaLL. Dated December 22nd. 

2J, 14. “Improvements in electric house service and fuse boxes.“ W. T. 
Bull. EW AND A. J. Chakke. Dated December 220d. (Complete.) 

23.523. ‘Improvements in electric block signalling, and in supplying electric 
current to trains in connection therewith.” B. Cut vrnLLiki, Dated December 
2nd. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Merars. W. P. Thompson 
and Co., 822, High Holborn, W. C., and at Liverpool. Manchester and Birming- 
bam, price, post free, 9d. (in stamps). 


1888. 


1,788. “A surtace-contact electric traction system.” S. P. Thompson and M. 
Walkor. Dated January 26th, 1899. Relates to electric railways and tramways 
with surface contacts connected alternately to high and low pressure con- 
ductors. The vehicle is provided with two or more skates running on the same 
row of studs, and the leading one takes current through them from the high 
potential main, while the follower returns current to the low potential main, 
The switches, which are operated by electro-magnetic or other suitable means, 
may normally keep the studs connected to the low pressure mains, or may rest 
ina mid position. The studs may be arranged in two sets of odd and even 
numbers, and the return current passes through a coil which throws the switch 
to couple the stud next but one ahead to the high potential main. Or a shunt 
from the main current through a coil throws the switch and the coil is cut out 
by a subsidiary switch operated by a magnet on the vehicle before the low 
potential skate comes on the stud. In a modification, the shunt coil is short 
cirenited by a subsidiary skate and stud connected to the return through a 
resistance, 5 claims. 


* 


1,834. ‘Improvements in rail bonds for electrio traction systems.“ M. Hirst and 
J. 8. Zealander. Dated January 26th, 1899. Rail bonds adapted to lie under the 
fish-plates consist of two plates with hollow plugs and pins on their ends fitting 
together and into holes in the rail. Erch plate may have one or more plugs or 
pins at either end, and the plugs or pins may be split. 2 claims, 


1,841. ''improvemeats in and relatiag to collectors er trolleys for electric tram- 
ways and the like," R. N. Tweedy. Dated January 26th, 1899. Relates to col- 
lectors for electric railways and tramways with overhead conductors, Com- 
pressed air is used in the place of the usual springs to hold up the trolley pole, 
&c. ‘The tail end of the pivoted pole Socket is connected toa piston working 
in the cvlii der carried on a bracket on the swivelling base. Air under pressure 
is supplied through the central tube and swivelling union and is controlled bya 
three-way cock or otherwise, 3 claims. 


1,844. “improvements in the manufacture of plates fer secondary batteries.” 
L. Champagne. Dated January 26th, 1899. The plates or grids for holding the 
active material are made with cells or recesses, the internal diameter of which 
is larger than that of the sides, The plate is formed by casting molten u.etal 
in the mould, which comprises a metal plate upon which is fixed by screws a 
copper plate provided with symmetrienlly-arranged holes. Above this is fixed a 
cast metal rectangular frame, in one side of which is a groove for the escape of 
air. In each of the holes is fitted a core piece of chalk or other material of the 
shape required to form the cells and the mould is then closed by an asbestos 
pad and a cast metal plate which is recessed to form a gate for the inflowing 
material. The core pieces are subsequently re noved from the cast plate by 
dilute hydrochloric acid. 3 claims. 


1,882. ‘‘improvemonts relating te the transmission of electrio telegraph signals 
without eonnectiug wires." F. Brauna. Dated January 26th, 1899. Relates to 
systems of wireless telegraphy in which waves of low frequency are employed, 
such as are generated by a Leyden jar. One or more Leyden jars or equivalent 
condensers may be employed at the transinitting st «tion, with either one coating 
as shown, connected to the vertieil rod, or the discharge may take place in the 
primary circuit of an induction cuil, one terminal of the secondary being con- 


nected to the vertical rod. The ordinary receiving apparatus is employed. 
2 claims. 8 


1,863. ''Wireless oleotrio trausmission of signals over surfaces.” F. Braun. 
Dated January 26th, 1899. Relates to the arrangement of the earth connection 
for wireless signalling. Any arrangement for producing the oscillations, such as 
an induction coil, influence machine, or condensers with or without induction 
coils, may be employed, the two terminals being connected to earth plates, At 
the receiving station, the coherer is similarly connected to earth, the centre 
point being connected to an earthed local cireuit 1 claim. 


1,666. Methed of, and apparatus for controlling the operating gears of rudders, 
signals and the like by means of hoat, light, or olectrical waves." A. Ürling and C.G.G. 
Braunerjetm. Dated January 26th, 1899. (Date claimed under Act, October 
26th, 1898.) Relates to apparatus for controlling the stearing-gear of torpedoes 
or other vessels, and signals aud other clectrically-operated apparatus, by means 
of heat, or electric waves, [n the arcangeinent described, the resistance of a 
receiver is decreased when subjected to heat, light, or eleetrie waves. It is in 
circuit with an electro-magnet which contro s the switch of a relay circuit in- 
cluding a magnet. This tnagnet operates a switch to close the cireuits a.ter- 
nately, The magnets are thus excited to aetuate, directly or indirectly, the 
rudder or other apparatus, The movab e portionof the switeh is made so that 
each excitation of the magnet reverses the current in the main cireuit. 7 clans. 


1,888. ‘An improved receiver for waves of light, heat, or electricity.” A. Orilag 
and C. G. G. Braunerjelm. Dated January 26th, 1899. (Date claimed under Act, 
October 27th, 1898) Relates to receivers of the coherer type for waves or radia- 
tions of light, heat, or electricity, more especially for use in ships, railway trains, 
balloons, &c., for signalling the presence of other vessels, or objects, &c., in the 
vicinity. The receiver consists of a series of spherical or cylindrical conducting 
bodies, of a suitable material sensitive to the radiations, mounted between 
terminals, in an insulting trough, which ia enclosed in an exhausted casing. 
For ships, the casing is mounted on a universal joint or gimbal, but for other 
uses it may be directly journalled in the tand. The terminals are connected in 
cireuit with the battery and the electromagnet of the relay. The resistance 
between the bodies is v orinally so great that the relay is not operated, but when 
subjected to the action of the electric or other radiations from the transmitting 
station, the resistance of the receiver is  regul«ted. by pointing the 
Casing towards the transmitting station, and adjusting the inclina- 
tion of the casing. A scale which is fixed to the casing and 
works past the fixed pointer is provided to facilitate adjustment. ‘The 
scale inay be formed with a series of holes, to engage a locking-pin adapted 
to tix the apparatus ia the position to which it is adjusted. By providing the 
lighthouses, vessels, or other transmitting sta ions with transuii ters emitting 
radiations of a certain strength, and by suitably graduating the scale, the 
distance from the nearest vessel, &c., can be ascertained. For light radiations 
the bodies may be made of selenium, &c. 4 e'aims. 


1,867. ''improvomeuts in apparatus fer regulating the sensitivity of receivers 
for waves o! light, heat or electricity.” A. Orling and C. G. G. Braunerjelm. J ated 
January 26th, Ih (Date claimed under Act, October 27th, INQ. Relates to 
receivers of the coherer type for waves or radiations of light, heat or electricity 
in their application for directing torpedoes or other vessels. Two rows of 
Se isitive conducting bodies are employed, the former resting between the 
terminals on the bottom of the insulating h lder, and balls being arranged above 
and between tbe balls. The holder is enclosed in an exhausted casing. The 
terminals are connected through the battery and the clectro-magnet of the 
relay. The terminal is adapted to slide without rotation in the bearing and the 
serew threaded to receixe the annature, Which is rotated by the e ectro-mazact, 
driven by suitable gearing from a shaft or other moving part of the machinery, 
such as the shaft of the serew prope ler. By these means, a3 the torpedo or 
vessel moves away from the source of the controlling radiations, the rotation of 
the armature retracts the terminal and allows the bodies to fall deeper between 
the bodies, so increasing the sensitivity of the receiver, For lizht radiations 
the bodies may be made of selenium, while for electric control the bodies are 
preferably diamagnetic and the bodies paramagnetic. 8 claims. 


1,868. “A device for regulating the distance hotwsen objects hermetically 
enoltosod applicable to receivers for waves of heat, light or electricity." A. Orling 
and C. 6. G. Braunerjelm. Dated January 26th, 1999. (Date claimed under Act, 
October Ich, IN.) Relates to means for regulating the distance between 
hermetically-enclosed objects, and is applicable to r ceivers of the coherer type 
for waves or radiations of heat, light, or electricity. The objects are sensitive 
to the radiations employed, and are enclosed in tbe tube tixed in the airtight 
casing. The casing is revolubly mounted in the fork which is mounted on a 
horizontal pivot on the standard and fixed by the wing nut. The spindle of the 
movable terminal is screw threaded to receive the nut, and slides in the 
bearing. A weight is attached to the nut and carries a pin, &c., adapted to 
enter one or other of the notches in the flange of the dise, which is fixed to the 
tube. To regulate the distance between the objeets, and consequently the 
sensitivity of the apparatus, the fork is tilted on its pivot, until the pin is dis- 
engaged from its notch and then tbe casing is rotated, the nut being prevented 
from rotating by the weight. When adjustment is affected, the fork is returned 
to the normal position and clamped, the weight being again locked by the pin 
engaging in one of the notches. In a modificat on, the weight is attached to 


the spindle and the nut is omitted, the spindle screwing through the disc, 5 
claims. 


1,809. ‘“‘improved olectrical condenser and apparatus for producing powertul 
electric waves.” A. Orling and C. G. 6. Braunorjelm. Dated January 26th, 1899. 
(Date claimed under Act, November 20th, I8 W.) The nobs of radiators are 
formed hollow and tilled with small conducting bodies, such as shot, enveloped 
in a non-conducting material, such as paraffin. The conductors from a machine 
such as the Holtz machine are introduced into the knobs, but are insulated 
from them. The knobs thus forin condensers. The two knobs are immersed in 
insulating material in a suitable closed vessel, and one or both are carried by 
sliding plates so that the distance apart can be adjusted, 3 claims. 


1,921. ''iImprovemente in electric aro lamps for stage and the liks purposes.” 
J. Webster. Dated January 27th, 1809. Relates to ars lamps, regulated by 
band, for stage and like purposes. The carbons nre held in screw claims bolted 
to angular levers which are pivoted at their ends in à fork movable horizontally 
by a screw ; this is carried by a block which is clamped by a serew on a vertical 
rod fixed on a base-plate. The levers are also pivoted at their angles to blocks 
which slide on the vertical rod and are pressed away from the intermediate 
block by springs. The upper lever carries a retlector which is slotted to pass 
the lower lever. Stops on the screw limit the movements of the levers. The 
base-plate slides between guides in a box, and inay be fixed by a serew; the 
box has grooves for a lens and coloured glasses. 4 claims, 


1,641. ''improvements in olectric incandescenco lamp pendants or brackets.” 
M. Hirst and J. Murphy. Dated January 27th, 1899. An arm may be turned 
horizontally about a pivot and car ie a slider which is slit to form tongues 
gripping the arm. ‘The syder carries pulleys from which an ineandescent lamp 
and a counterweight are hung by a flexible conductor attached to the pivot. 
The pulley may be replaced by means for securing the conductor to the slider, 


with sufficient slack to permit movement of the slider tothe end of the arm. 
2 chains. 


1,860. “improvements in electrio raliways of the sootlonal conductor type.“ 
J. U. Lorrain (T. C. Esmond.) Da- ed January 27th, 1999. To cut-out the 
sectional conductors passed by the vehicle, three arrangements of the switches 
with double armatures are described. The circuit between the main conductor 
and the sectional conductors is com Jeted when the armatures are attracted to 
make the contacts. In case the lower armature sticks and only the upper 
&ininture returns to the off position, a pith is opened to earth through the 
contact so that the main current blows the fuse. The main circuit is broken 
by the loweraninature only; the upper armature in connected to earth, and its 
contacta are connected respectively to the contacts and to the contact in the 
next switeb, so that the main current may be earthed through a fuse and both 
armatures are normally ca thed when out of action. The third forin combines 
these arrangements with those described in Specification No. 21. A.D. 1808, for 
inter-connecting the switches, and reference is made to Specifications No. 7,604, 
A.D. 1896, and No. 21,219, a.D. 1807, for explanation of the methods of winding the 
switch magnets, but other arrangements may be used. 6 claims. 


8,017. “An Improvement in electric Igniters for gas or oil motors.” P. A. 
Deoan. Dated January th, INO). Electric igniting plugs are composed of a 
porcelain core, to which is attached by cement and serews a metal ease, and 
which is then baked, The case bears a thread for -crewing the plug into the 
combustion chamber and a bent wire terminal, while a conductor passes 


through the centre of the core and terminates in an approximately hemispherical 
cap. 2 claims. 


2,074. An Improved electric arc lamp.“ C. E. Clectrlolan. Dated January 
30th, 189.0. A clutch lamp, with enclosed are, has a frame consisting of plates 
connected by two pairs of rods, and two curved rods between the plates, The 
globe is carried between a holder clamped on the plate, anda ring bolted toa 
plate. The lower carbon is passed up into the holder, a cap being removed, 
andis secured by a screw. The upper cardon is secured by a screw in. an in- 
sulated guide, sliding on the rods, and connected bya flexible conductor, The 
upper carbon pnsses through a hole in a eluteli hinged at one end to» arod, whieh 
is screwed into a flange on the core of a series solenoid, The eluteh rests at the 
other end oa the plate. The upper part of the hole in the cluteb is eylindracal, 
the lower purt being conical, The upward movement of the cluteh is limited 
by contact of the rod with the solenoid: the solenoid also forms a dash-pot for 
the core. The plate may carry a retiector. 3claims. 
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column had failed in his duty towards his readers, limited 
in number, and confined to the Town Councillor, though they 
may be. 

But our good-natured, if jocular, allusions to our con- 
temporary have nothing in common with those which 
follow, and therefore we feel sure of forgiveness, for our 
strictures are intended solely for what we may term the lay 
Press. 

Lord Salisbury once said: “ Our Empire will rest upon 
the growth of sympathy and common thought and feeling 
between the Mother Country and the Colonies.” “ How is 
that growth to be promoted ?" says the writer of an 
article on The World's Press and the Empire." “ By the 
British Empire Press. It is the Press, combined with our 
common commercial interests, that has held this vast empire 
together so far. No former age has ever seen so great an 
empire, because no former age ever bad the assistance of a 
Press so active and enlightened, and therefore so powerful. 
The Press promotes the growth of sympathy and common 


= thought and feeling between the Mother Country and the 


Colonies, by encouraging enterprises that are to our common 
advantage, and so more closely identifying the interests of all 
by jealously watching and guarding the liberties of the 
peoples of the Empire. Jt is only by educating them, as 
the Press does educate them, to see which way ther advantage 
lies.” 

The foregoing was written about two years ago, and that 
portion which we have put in italics is simply delightful 
in its audacity. The war in the Transvaal has shown how 
the Press educates us poor mortals who depend upon war 
correspondents for our information, No former war has 
ever seen such wonderful articles, because no former war has 
ever had the assistance of a Press so deeply versed in 
strategy and tactics as to tell our responsible military 
leaders what they ought to have done. The nonsense 
published by men who did not know guns of position from 
field artillery, will not soon be forgotten, nor will the 
ultimatum of the greatest correspondent of the paper which 
claims the largest circulation, to the effect that the Royal 
Engineers, the fourth arin of the Service, must be abolished ; 


the very men, forsooth, whose brilliant and arduous labours 
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have enabled our infantry, cavalry, and artillery to accom- 
plish what they could not possibly have done without their 
aid. The wholesale condemnation of our officers as a set of 
incapables by men who, at least, knew that the laws and 
usages of civilised warfare, in which English and European 
soldiers are versed, could not be followed in the Transvaal, has 
heen one of the worst features of the new journalism, and 
Mr. Winston Churchill deserves the grateful thanks of 
every Englishman for his eloquent and vigerous defence 
of our “officers and gentlemen," albeit published in an 
American magazine. Things of this kind might be multiplied 
ml nauseam, but would serve no useful purpose. 

Since the advent of the halfpenny paper, the Press 
seems to have engaged largely in the dissemination of false 
news during the later part of the day, and its correction on 
the following morning. 

The best traditions of the old-fashioned, fearless, honest, 
and truthful British journalism, seem, at. the beginning of 
this century, likely to disappear amongst the have beens, and to 
vive way to thoughtless, misleading, and sensational methods. 

There was a time when our Press had the respect of Con- 
tinental nations, and the French were our good friends even 
up to the period of, and after, the Franco-German war; of 
late some of our newspapers have rivalled and surpassed 
the gutter Press of Paris in fostering those feelings of 
jealousy aud bitterness: which, unhappily, have recently 
arisen between ourselves and our Gallie neighbours. 

The continuance of the guerrilla warfare in South Afric: 
is as much due to the “ little Englanders " of journalism in 
this country as to the hope, now hopeless, of foreign inter- 
vention, Everything that can belittle and bring discredit 
upon our politics, our army, and our navy in the eyes of 
foreigners is seized upon with avidity, and we are now 
threatened with a raid into the domain of our industrial and 
commercial institutions, and Great Britain, in Continental 
eyes, will soon be hopelessly on the down grade; at all events, 
the wish is father to the thought, and it is a question whether 
steps should not be taken by the Legislature to put the brake 
on the abuse which is made of the liberty and freedom of 
the Press of this country by a certain section of it. 

Prof. John Perry, in one of his articles on * England's 


, 


Neglect of Science,“ relieves his mind in the following 
characteristic manner :—** One thing that seems to be quite 
exasperating 18 that almost all the important, the most 
brilliant, the most expensively-educated people in England— 
our poets and noveliste ; our legislators and lawyers; our 
soldiers and sailors ; our great manufacturers and merchants ; 
our clergymen and schoolmasters (and he might with 
advantage have added our newspaper journalists) are quite 
ignorant of physical science.“ . . “I do not merely mean 
here ignorance of the principles of science, I mean also 
ignorance of all those methods of working which come from 
experimental and observational scientific training.)... 
* Classical. education gets all the credit that ought to belong 
to the other kinds of education that usually accompany it. 
All the best masters (at a good public school) are probably 
good in classics. The boy's own prizes are for classics, 
because there are not often scholastic prizes for anything 
else. Success in classics lias always been put before him as 
the highest kind of success. Of course, classics gets the 
eredit for everything, including those things that are guod in 
pile of the classics.” 


Now those of our legislators, lawyers, clergymen, novelists, 
and schoolmasters who have risen to fame, have been mainly 
publie school and university men. Almost invariably these 
men, on the termination of their college days, have dabbled 
more or less in journalism on the newspaper press or in popular 
magazines in the early stages of their respective careers, and as 
long as they confined themselves to purely literary matters 
no great harm was done -by the publication of their salad 
efforts, but unfortunately the pressman of to-day, 


A man so various that he seemed to be 
Not one, but all mankind's epitome, 


does not draw the line at classical or literary subjects, he 
dives headlong into topics which can only be adequately 
dealt with by writers having technical qualifieations in 
addition, and these the editors and members of the staffs 
of newspapers, almost without exception, do not possess 
in even an elementary degree. 

The result is disastrous whenever technical or scientitic 
matters are touched upon, and we are glad to observe that 
our contemporary the Anyrinerr is now administering a much- 
needed rebuke to a portion of the Press, as we have had 
occasion to do over and over again. 

“A limited section. of. the daily Press,“ says our con- 
temporary, ** condueted by men who have no real knowledge 
of that about which they write, and whose one object in life 
seems to be a sensational poster for the afternoon, has taken 
delight in filling the %% of the candid friend, and abusing 
everything British, a terms which make the French and 
German pressmen dance with delight. In this country those. 
who understand trade and business laueh at the absurdities 
daily put into print ; but none the less. this kind of writing, 
as we have said, does harm abroad. It is a wearisome task 
to attempt to contradict erroneous. statements. It may, 
perhaps, be worth a line to say here that during the last six 
months we have taken some trouble to get at the facts as 
soon as evening contemporaries, who have been special 
offenders, make a sensational statement dealing, however 
remotely, with engineering and manufactures, and in each 
and every instance we find that these statements were cither 
gross exaggerations, perversions of the truth, or, in plain 
language, lies. Our readers may take heart, this country is 
not going to ruin.“ 

Only last week we had to utter a strong protest against the 
false teaching of one of the worst of these offenders, and 
now we see it stated ou the authority of the /. James's 
Gazelle that the profits of the Daily Mail lust year were 
£80,000. Mr. Alfred. Uarmsworth (the business head of 
the house and brotherhood of Harmsworth), who is now 
in America, in the course of an interview published in a 
New York newspaper, stated, it is said, that more money 
is made by English than American journals, This, he con- 
tends, is partly due to the more lavish payments of English 
journalists. “ I pay my best man £15,000 a year. I do 
not haggle over the price with a good man!“ 

We would strongly advise Mr. Harmsworth, on his return, 
to devote a tenth part of the sum he pays his best man to 
the engagement of several voung and technically trained 
men to edit the articles which do duty as scientific news, 
and it would not be a bad commencement to the twentieth 
century if the proprietors of allour influential newspapers, 
both in London and the provinces, made a point of adding a 
technical sub-editor to their staffs, Prof. Perry argues that 
this ignorance of science on the part of our great men tends 
to create ignorance in our future leaders ; is hurtful to the 
strength of the nation now, and retards our development in 
all ways. 

The best method then to combat such a state of affairs is 
to preach the crusade against the Press, and insist that the 
classical shall give way to the technical writer in all 
matters closely associated with the industrial supremacy 
of the country. Educate the pressmen first, and then, as 
the Press leads public opinion, will our future leaders, as 
well as the man in the street, be treated. to the kind of 
mental pabulum to meet modern wants, to equip our men 
for the fight of to-day. 

"Tis a consummation devoutly to be wished. 
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THE OUTLOOK FOR THE SUBMARINE 
CABLE INDUSTRY IN THE TWENTIETH 
CENTURY. 


By CHARLES BRIGHT, F.R.8.E., A. M. Inet. C. E., M. I. E. E. 


WHEN invited by the Editors of the ELECTRICAL REVIEW 


to write in the Century number on the above subject, my 
first impulse was to rally back to the question of the 
beginning and ending of the Century, over which we do not 
agree; but wiser counsels ultimately prevailed. 

I may say, however, by way of introduction, that it was 
with some surprise that I received this invitation, if only on 
account of the enormous mass of Century literature being 
let loose on a long-suffering public and the enormous 
number of scribes ready to supply the material. 

To go straight to the subject supplied me, I would first of 
all venture to remark that the outlook of the submarine cable 
is perhaps better at this moment than it has been for some 
years, notwithstanding various suggestions that Clerk Max- 
well’s and Hertz's work turned to practical account would 
render the cable a useless piece of furniture. In order to 
follow up this view, I fear I must in part lead my readers 
into almost political, rather than technical, channels. 

Contemporaneously with the change of centuries, the 
all-British Pacific cable has at last emerged from the realms 
of a scheme into an undertaking that promises reality at the 
end of 1902. "The Pacific cable has been a catch word for 
the newspapers for so long as something in the air," that 
it seems almost like a dream that the project should really 
now be taking definite shape. 

The Pacific idea has throughout been developed in this 


country from a national rather than a private commercial point 


of view, and the route which has all along found most favour 
in the English mind is naturally that which, in the first 
place, provides for communication between British Columbia 
and Australia. Her Majesty's Government and the Colonial 
Governments most concerned have been urged, from time to 
time, to consider the matter in its naval and strategic 
aspects. Two Colonial conferences (in 1887 and 1894) were 
largely occupied with this subject, as may be gathered from 
the bulky Blue Books which record their proceedings. The 
Dominion Government took the matter up quite strenuously 
in 1893-94, and invited the various contracting firms to 
send in estimates for construction and laying, under con- 
dition of forming a company for working and maintaining 
the cable. Subsequently, Lord Jersey (as chairman of the 
Ottawa Conference), in the course of a long report, strongly 
recommended the Home Government to take further steps. 
Finally, in 1896, Mr. Chamberlain called together a Con- 
ference at the Colonial Office to go into the question 
thoroughly. Over this Conference the then Under-Secretary 
of State (Lord Selborne) presided, and he was assisted in his 
investigations by various important Colonial officials, A 
number of experts were called to give evidence, and a 
report on the whole in favour of the all-British Pacific 
line was duly arrived at, the entire affair occupying nearly 
six months. 

This report was not, however, acted upon by the Home 
Government, the reason being (as the writer pointed out at 
the time*) that the Treasury also received a report from the 
Admiralty in favour of another line and unfavourable to the 
Pacific scheme. "Towards the end of 1899, however, the 
Colonial Office instituted a Pacific Cable Committee, composed 
of the following representatives of the Home Government and 
the Colonies concerned :— Great Britain, Sir F. Mowatt (Chair- 
man), Sir G. H. Murray, and the Earl of Selborne; Canada, 
Lord Strathcona and the Earl of Aberdeen; Australian 


Colonies (New South Wales, Victoria, and Queensland) Sir . 


Julian Salomons, Lieut-General Sir Andrew Clarke ; New 
Zealand, the Hon. W. P. Reeves. 

The result of this Committee's conclusions was the issue 
of an invitation last July for tenders to a specification drawn 
up for them by Messrs. Clark, Forde & Taylor; and but a 
few weeks ago it became definitely known that the lowest 
tender for the entire contract (so far as the actual cable manu- 


* “ An All-British or Anglo-American Pacific Cable,” Fortnightly 
Review, September, 1898. 
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facture and laying was concerned) had been accepted, and 
that this was from the Telegraph Construction and Main- 
tenance Company at £1,795,000. It had been expected by 
many that a work of so national a character would have 
been divided up amongst at least two British (or British by 
adoption) submarine cable contractors; and had this course 
been followed, those who had borne much of the heat and 
burden of the day would have reaped their reward. How- 
ever, 80 far as the work being satisfactorily carried out is 
concerned, there need be no misgivings on that point, when 
it is remembered that the Telegraph Construction Company 
are a firm who have made and laid a materially greater 
length of submarine cable than any other individual 
contractors. 

The opposition to the project has been, as we know, 

enormous, and it will be of no little interest to note the 
altered views of some of those concerned. The new century 
will have at last overcome the prejudices and misrepresenta- 
tions freely circulated on this subject, and some years hence 
various speeches, papers, and articles opposed to the scheme, 
will only be read with much the same amusement as we 
should nowadays read those by the non-believers in the 
Atlantic cable. The middle of the nineteenth century saw 
notions of ocean telegraphy (since realised) being laughed 
at; the beginning of the twentieth century will see another 
ocean spanned after somewhat similar incredulity. 
As single span will not, however, suffice, of course. No 
cable covering such a distance and in such depths, could be 
reasonably relied on by itself, if it is to compete successfully 
with existing systems. We have now reached a ‘state of 
progress when there need be no hesitation in giving voice to 
the above. For financial exigencies, naturally only a low speed 
cable was specified ; and therefore its ultimate duplication 
may, if only for this reason, be demanded later on. 

Surely the Pacific cable may rightly be viewed as but the 
forerunner of a complete system of all-British cables connect- 
ing up directly and independently the entire Empire. The 
realisation of such a scheme might well keep all the various 
cable factories busy for a number of years into the new 
Century. Let it be noted that, in connection with the 
Pacific project, no definite attempt was ever made by City 
financiers to raise the necessary capital by forming a come 
pany; and it can only be surmised that this want of enter- 
prise is either due to profound respect for the opinion of the 


late Sir John Pender, or to a timidity in opposing existing 


* 


systems on a commercial basis by means of a cable in 
entirely new waters and under difficult conditions. Unlike 
the Atlantic cable, indeed, the Pacific project, apparently, 
would never have blossomed into reality but for its strategic 
importance being realised, and but for the wholesome deve- 
lopment of Greater Britain” ideas. The strength of the 
associated telegraph companies has, of course, much to do with 
this, and it may fairly be said that no such union exists in 
railways, or, indeed, in any other business; neither does any 
other business bear a name so highly esteemed—from a 
business point of view—as is the name Pender in 
telegraphy. l 

It seems highly probable that just as the existing cable 
systems are now realising the necessity of a further outlay in 
additional cables, so also they may now recognise the 
advisability of materially reducing the tariffs in various * 
directions in answer to the agitations that have lately taken 

lace. | 

í Though State-ownership would, of course, bring about 
such a much-to-be-desired effect, it would have its cor- 
responding disadvantages; and it would be difficult to say 
which way the balance of advantage and disadvantage rests. 
In any case, anything like confiscation is out of all reason ; 
but it would seem as though when granting subsidies the 
State might, in the future, well make more stringent condi- 
tions in the matter of tariff, for the public interest, than 
it has so far been in the habit of doing. This would be less 
necessary, of course, were the companies to more completely 
recognise the truth of supply creating demand—in the 
same way that railway companies have done for years in prac- 
tically opening up a new country; and in the same way 
that the Post Office have in taking the telegraph to outlying 
villages, which certainly did not pay for the station at first. 

As any change in the technical conditions of sub- 
marine telegraphy, the limit of sensitiveness in the electrical 
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receiving instruments employed has probably already been 
reached within the last quarter of the nineteenth century. I 
referred to this matter in the course of an article in the 
Jubilee number of the REvrEw three years ago.“ An 
further increase of working speed must be looked for in the 
direction of insulated conductors constructed on entirely 
different principles such as we have no signs of at present in 
practice. 

Finally, it may be safely said that in these enlightened days 
of Imperialism and of Anglo-Americanism—common alike 
to a good Liberal as to a good“ Conservative" (still so called) 
there is no doubt that submarine cables, so far from being 
on the wane, are likely to be on the increase during the early 
periods of the twentieth century. 


THE PROSPECTS OF THE ALUMINIUM 
INDUSTRY. 


By F. H. LEEDS, F. I. C., F. C. S. 


AMONG the many advances made in the region of metallurgy 
during the ninetcenth century, the discovery of aluminium 


occupies no insignificant place. Indeed, this metal is bound 


* 


up with the past 100 years in a peculiarly intimate fashion; 
for the earliest successful steps towards its isolation were 
taken by Sir Humphry Davy in the first decade of that century, 
when he prepared an iron-aluminium alloy, while the modern 
form of commercial aluminium, the product of the Héroult cell, 
has only been put upon the market, in this country at all events, 
during the last decade of the same epoch. A few years ago 
it was stated, with some circumstance of plausibility, that 
the metal had been discovered by a nameless artificer who 
flourished in the reign of Tiberius Cæsar, but who was 
promptly put to death by that amiable monarch lest his 
Chancellor of the Exchequer might be harassed by the pos- 
sible growth of bi-metallism. The story, however, would 
seem to have been conceived in the fertile brain of some 
imaginative journalist, or to have been born of his imperfect 
acquaintance with the Latin tongue; for in the Natural 
History of Pliny the Elder, the nominal source of his anec- 
dote, nothing can be discovered which bears the faintest 


resemblance to a description of the modern metal known as 


aluminium, As will be seen hereafter, it is most important to 
remember how brief is the life history of the metal, and what 
little experience we have yet had with it. A striking 
proof of this may be found in the pages of an encyclopwdia 
which has been copiously advertised of late; for the article 
on aluminium in that enormous book is entirely out of date, 
and does not even describe the existing process of manu- 
facture. There is no other metal which can honestly lay 
claim to industrial significance that was not known to man- 
kind in the year 1801 ; magnesium has been reduced since, 
and so has sodium ; but the former, in spite of recent 
* magnalium " patents, is still little more than a curiosity, 
and the latter is merely a metallic reagent. 

Now that we have turned over a new folio in the history 
of the world, it becomes of interest to take stock of our 
recent progress ; and accordingly we may fitly review the 
position of the aluminium trade, to see what commercial 
position the metal does actually hold at the present moment ; 
and to consider, with what of prescience we may, how the 
industry is likely to develop in the years which are to come. 

Aluminium, then, must be studied from two points of 
view ; firstly, the methods of winning it, and secondly, the 
uses to which it can be put. Unfortunately, the two 
branches of inquiry cannot be kept wholly separate, because 


the properties, f.e., the possible uses, of a metal depend so 


largely upon the impurities it contains; and the impurities, 
in their turn, depend so largely upon the process of manu- 
facture. After having passed through many vicissitudes, 
after having been prepared by chemical methods, by electro- 
lysis, and by electric smelting, aluminium now seems to have 
settled down comfortably as a regular electrolytic product ; 
and since the year 1890, or thereabouts, no suggestions 
of great intrinsic probability have been offered for 


* ELECTRICAL REVIEW, November]12th,1897, 


displacing the Héroult-ITall method of dissociating purified 
alumina. There is no need to describe this operation in the 
present article ; it is enough to say that the process falls into 
two parts: the preparation of a pure oxide fit for reduction, 
and the electrolysis of that compound. Assuming for the 
moment that alumina is the only compound of the metal 
suitable for electrolytic decomposition, it does not appear 
likely that the Héroult process can be superseded or even 
radically improved ; a few minute rofinements are possible, 
but they will only affect the aotual manufacturers. As 
regards the preparation of the purified alumina, matters are 
slightly more doubtful. At present the aluminium oxide is 
manufactured from bauxite by a *process which is certainly 
efficient, reasonably quantitative, and fairly cheap ; there is 
only one by-product, the so-called “red mud," a mixture of 
silica and ferric hydroxide. If some remunerative employ- 
ment could be found for this, the owners of Dayer's process 
for working up bauxite should have little to complain of. 
But bauxite is a mineral that is not found everywhere; 
while a Londoner may be forgiven if he imagine that the 
crust of the earth is composed of clay, which is theoretically 
a silicate of aluminium. At first sight it would appear, 
therefore, that the ultimate source of aluminium should be 
clay; but several difficulties yet remain to be overcome 
before this ubiquitous substance can be advantageously 
adopted. Clay, after all, contains a smaller percentage 
of aluminium than Irish bauxite; and the separation 
of the silica is by no means an easy operation. If a mix- 
ture of alumina and silica is electrolysed, both oxides are 
reduced, and silicon is, a very objectionable impurity in 
metallic aluminium for most purposes. Hitherto chemists 
have not succeeded in devising a method of preparing pure 
alumina from ordinary clay cheaper to carry out than the 
Bayer process of refining bauxite ; and, as a matter of fact, 
there does not seem very much hope of their doing so, unless 
they have recourse to a specially high-grade mineral, which 
would lack the important qualification of low initial expense. 
The position is somewhat complicated by the fact that 
aluminium is sometimes required simply as a metallurgical 
reagent instead of being employed as a constructional metal; 
here its purity may often be of comparative indifference. 
Dr. Richards, the well-known authority, has suggested that 
aluminium should be reduced from crude bauxite, to be 
purified afterwards. "The idea has the inherent defect that 
purification is a difficult operation ; but it is quite possible 
that for such purposes as Dr. Goldschmidt’s welding, &., a 
product made hy electrolysing natural bauxite should be 
immediately available. As the Goldschmidt process requires 
a powdered form of aluminium, it might pay the manufac- 
turers to prepare a low-grade metal specially; but in all other 
cases purity is so indispensable that the existing industry seems 


likely to remain undisturbed for years. Some time ago much ` 


was heard about the sulphide of aluminium as a competitor 
with the oxide as the immediate substance for reduction, 
either chemical or electrolytic ; but although less energy is 
absorbed in its decomposition, it is very troublesome, and 
therefore costly, to manufacture, At present symptoms of 
the approaching success of Bucherer's or Blackmore’s sulphide 
process are entirely wanting. 

Early next summer the master patent lapses under which 
the production of aluminium is monopolised in this country. 
Notice has already been given by the British Aluminium Com- 
pany, who own it, of an application to the Privy Council 
for a renewal or prolongation of the term. Clearly, then, a 
crisis is at hand. What will be the effect? The petitioners 


have not divulged the grounds on which they base their 


appeal, but it may be imagined they will urge that the patent 
has only been worked for some five years in place of a 
possible 14, and they will have to explain the delay. If the 
Privy Council grant the application, and renew or prolong 
the patent, which seems rather problematical, there will be 
no change in the existing state of affairs; if they reject it, 
we question whether the result will be very noticeable. Great 
Britain is not à land over-provided with water-power, and 
the British. Aluminium. Company have already obtained 
possession of one of the best falls where their energy costs 
them but little. If the proprietors of water rights over any 
remaining trustworthy falls were approached now, they would 
probably demand higher compensation than five or six years 
ago, for they have been taught repeatedly that water-power 


=> 
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is a valuable asset, New competitors with the existing com- 
pany would, therefore, find their energy bill rather heavier ;- 
and if they thought of coal, they would be met by an ever- 
rising market. Moreover, the supply, or perhaps the distri- 
bution, of bauxite within the British Isles is limited, and the 
only known beds in Antrim belong to the British Aluminium 
Company. It would not appear a very hopeful enterprise to 
promote a new aluminium manufacturing company, even on 
the supposition that the Héroult patent shall not be pro- 
longed. Possibly the threat or fear of such a new concern 
might cause the present makers to lower the price a trifle ; 
but as they have not yet paid a dividend on their ordinary 
stock, they can hardly be accused of unduly inflating the 
price, nor be expected to sell much cheaper until the demands 
for aluminium increase considerably. Parenthetically it is 
only fair to remark that none of this ordinary stock has been 
issued to the public; the passing of the dividend, therefore, 
injures nobody but the private holders. There is one incen- 
tive to the erection of a water-driven aluminium works that 
was lacking some years ago, all question of valid patent rights, 
of course, excluded, viz., the production of calcium carbide. 
For a comparatively small extra capital outlay a company 
can lay down plant which will enable them to manufacture 
either substance according to the state of the markets; and 
this, indeed, is what all the Continental makers are doing at 
the present moment. 

In the many colonies and dependencies of the British 
Crown, where distances are vast and transport ofttimes 
primitive, the outlook for aluminium in the new century is 
very bright. 'The use of the metal is growing rapidly in 
such places, and grow it will yet more ; it is well within the 
bounds of probability that at no far distant date local require- 
ments will be of sufficient magnitude to warrant the erection 
of reducing works wherever the natural conditions are 


favourable. A project of the kind relating to 
India has been iu a state of suspended animation 
for over 10 years. It is known that the river 


Periyar, in the Madras Presidency, contains an enormous 
Store of energy which would be comparatively easy to 
develop, and which might be developed and utilised for a 
host of applications besides aluminium manufacture. And it 
is also known that not far off exist large beds of corundum, 
the native oxide of aluminium, possessing a high degree of 
purity. Among the peoples of India the market for 
aluminum is of inestimable dimensions, for vessels of brass 
and copper enter largely into their daily life, and are made 
by them for use and sale with an amount of mechanical 
excellence that can only be exceeded by the best of machinery, 
and with a beanty of workmanship that cannot be beaten, 
perhaps not equalled, anywhere. The Indians have no pre- 
judices in favour of copper or brass; they employ these 
metals simply by force of circumstances, provided the wares 
are constructed of a shape and size to satisfy local ideas, and 
to follow local traditions—this point is absolutely essential 
—they are perfectly willing to accept aluminium. While, 
therefore, there are difficulties in the successful importation 
of finished aluminium goods into India, there are none in 
the sale of sheet or cast metal; and at the present time, 
under the able direction of Mr. Chatterton, of the Govern- 
ment Art School of Madras, the demand for aluminium 
vessels of mysterious names and weird forms produced by 
skilled native artificers, is growing apace. It is only a ques- 
tion of time before this demand will become large enough to 
warrant a fresh study of the Indian corundum deposits and 
their amenability to the Héroult process of reduction, and to 
merit a careful consideration of the feasibility of erecting a 
factory inthe propersituation. And whenthe day shall come, as 
come it must, for the commencement of this new enterprise, it 
will behove all Englishmen to give it their hearty support, 
in order that at least a small fraction of their fellow subjecta 
who now lead a precarious existence at the mercy of the 
weather and the annual harvest, shall have some opportunity 
of earning a living wage independently of agriculture. In 
Australia, too, in the neighbourhood of Sydney, deposits of 
bauxite have recently been discovered, and reported on 
favourably. If not yet, certainly at some period of the 
Twentieth Century, these minerals may be worked up locally, 
and provide a fresh industry for the citizens of the newly- 
formed Commonwealth. 

Coming now to the uses of aluminium, and taking first ite 


employment as a metallurgical reagent. The metal is 
already in regular use in a large proportion of foundries 
throughout the world ; for its value as a means of prevent- 
ing faulty castings of iron, steel, and brass has been con- 
clusively demonstrated. This outlet for the metal must 
continue to grow ; and although it is one that is not notice- 
able to the public, and to electricians only as their plant is 
sounder and their bed-plates freer from blowholes, to the 
aluminium manufacturer it is, and probably always will be, 
the most remunerative and largest in bulk. The Gold- 
schmidt process of using the energy stored in elemental 
aluminium for the reduction of various refractory ores is still 
in its infancy ; its ultimate development is hardly to be foreseen: 
uutil more is known astothe practical valueof the metals which 
can be won so elegantly by its aid. The other Goldschmidt 
p of welding (and so repairing) iron and steel by the 

eat liberated as aluminium combines with oxygen, atmo- 
spheric or also combined, is more capable of being appre- 
ciated; for the advantages of welded tramlines for electrical 
traction have already been proved. As this form of loco- 
motion must spread, so the value of aluminium must grow, 
and it may safely be said that the manufacturers will soon 
owe a heavy debt to Dr. Goldschmidt. Aluminium is already 
finding its way largely into the construction of motor cars 
and similar vehicles; in fact, into everything which, built 
partly or entirely of metal, has to be moved about. There is 
a vast field for the metal in directions such as this, a field to 
which the plough has only just been put. Of aluminium 
cooking utensils nothing need be said; they are spreading 
everywhere, and hotel advertisements are even to be seen in 
which it is announced to the expected guest that all food is 
cooked in vessels of the new metal. It haslately been shown 
that the employment of aluminium in large kitchens to 
replace tinned copper roughly halves the fuel bill, and this 
is a means of economising, which is counterbalanced by no 
single disadvantage. : 

Another employment for aluminium which must grow 
largely in the future consists in the construction of engineers' 
working patterns from it. These patterns are light to 
handle, do not warp nor chip, are not affected by damp, and 
when finally done with can be melted up and cast into fresh 
shapes without loss. The wooden patterns constructed by 
the pattern maker are thus kept in a safe place and are never 
subjected to the rough usage of the foundrymen. 

Pessimists very frequently urge that the difficulties of 
soldering aluminium must militate greatly against the spread 
of the metal. These difficulties undoubtedly exist, but they 
are partly removable. Alumiaium has a high specific heat, 
a high heat conductivity, and it is always coated with a thin 
film of oxide, peculiarities which render the actual applica- 
tion of solder troublesome. The soldering bit needs to be 
heavy and hot, the sheets warmed if possible, and a proper 
flux may be required to dissolve the skin. But the electro- 
positive character of the metal introduces other difficulties, 
and makes even a successful joint liable to failure in the air. 


This trouble can be partially, but perhaps not wholly, over- 


come by the use of suitable solders. Reference was made to 
this matter in the ELECTRICAL REVIEW for November 23rd 
last, when a solder manufactured by “a Mr. Richards " was 
mentioned. This material is presumably the well-known 
American solder invented by the father of Dr. Richards, 
already quoted ; it contains a small proportion of phosphorus, 
was patented in this country in 1892 (No. 20,208), and was 
formerly, if it is not still, sold at Dundee. It has been 
reported on very favourably. The British Aluminium Com- 
pany also have one or more solders that are said to be as 
successful as circumstances permit. It should be observed 
that by the exercise of ingenuity the need for soldering can 
be often circumvented, at least in most trades. 

Two other uses remain to be mentioned, and although they 
are entirely different, one peculiarity brackets them together. 
These are the construction of the exposed parts of sea-going 
ships in aluminium plates, and the utilisation of aluminium 
wires for uncovered electrical conductors. It is not necessary 
to enter upon the purely electrical aspect of this latter use 
for the metal; that has frequently been discussed in the 
columns of the ELECTRICAL REVIEW on previous occasions. 
The point of similarity between the ships and the wires is 
the question of the permanence of aluminium when exposed 
to damp air or to sea water. Unfortunately, this is à matter 
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on which it is impossible to speak with assurance. Various 
most contradictory statements have been published respecting 
the durability of aluminium, and the most that can be said is 
that the matter still awaits completeinvestigation. On the Con- 
tinent and in America electrolytic aluminium has been manu- 
factured for about 10 years ; here it has only been known for 
five years ; aluminium was still being made by the sodium 
process 10 or 11 years ago, and samples of the latter 
metal are yet to be met with everywhere. Unless the past 
history of any old specimen is known with absolute 
certainty, there is grave danger of confusing the properties 
of chemical aluminium with those of the electrolytic variety, 
and as the former was always more or less contaminated 
with the alkali metal, it was always more or less prone to 
rapid atmospheric deterioration. Samples of electrolytic 
aluminium reduced by the Kleiner or similar processes more 
than 10 years old are probably in existence somewhere ; but 
again, it is not fair to argue of Heroult aluminium from 
these earlier curiosities. So far as the more trnstworthy 
experiments have gone, Héroult aluminium would seem to 
be fairly permanent in ordinary pure air ; but if it be neces- 
sary to take 30 years as the unit of time in considering the 
durability of the metal, 30 years must elapse since the 
inauguration of the Héroult process before a comparison 
with copner can be righteously drawn. Too much has 
undoubtedly been made of the failure of aluminium when 
exposed to sea water; firstly, because the plates have often 
been injudiciously fastened together with rivets of copper or 
some similar substance highly electro-negative to the former 
metal; secondly, because alumininm has sometimes been 
used in the form of an unsuitable alloy with a character for 


instability ; thirdly, because it has frequently been placed in - 


the water without a proper coating of paint. Copper is left 
bare, partly because its salts are poisonous to marine growths ; 
but as the compounds of aluminium are innocuous, there is 
no good reason for omitting the otherwise usual pre- 
caution. | 

Nothing has yet been said about the alloys of aluminium. 
Among the heavy alloys, aluminium bronze has already 
achieved a sound reputation ; but probably there will not 
be a striking development in that direction. The pro- 
duction of light alloys, in which it forms 95 to 99 per cent. 
of the metal present, is one of the most noteworthy features 
of aluminium ; but hitherto this department of metallurgy 
has only been investigated in a very perfunctory and hap- 
hazard manner. There remain a host of binary and ternary 
light aluminium alloys to be examined, many of which will 
assuredly pay well for examination; the subject opens a 
splendid field for experimental physicists and mechanicians. 
The future uses of these alloys will be essentially the same as 
those of aluminium itself ; for they combine the lightness of 
pure aluminium with special properties such as strength, 
toughness, and possibly permanence, which are admittedly 
somewhat deficient in the original material. 

It is often said that the twentieth century will be the age 
of aluminium. The phrase is highly objectionable. Civilisa- 
tion is becoming so complex, the needs of mankind so various, 
that the new era will not be the century of this or of that. 
The twentieth century will be, like the nineteenth has been, 
a century of improvement, of progress—a century of every- 
thing. Aluminium will become more important, as everything 
else that is useful will become more important. The time 
has passed when one material can supersede another wholly. 
There is room for aluminium, as there is room for copper. 
‘There is plenty of room for aluminium, copper, and steel. 
As fast as one metal is displaced from any particular 
function, so fast it finds another. Our descendants will 
need them all. We may safely foretell a vastly increasing 
demand and production of aluminium, but we may not 
conscientiously prophesy that its utilisation shall ever 
‘render any one of its numerous competitors a mere curiosity 
to be found only on the shelves of a twentieth century 
museum, 


Nittingbourne,—The Sittingbourne and Milton Councils 
will not jointly meet the Kent Electri:al Power Distribution Com- 
pany; Sittingbourne will oppose the company’s electric lighting 
scheme and take the matter up itself. 


_ELECTRIC TRACTION IN THE TWENTIETH 
CENTURY. 


AMONG the many achievements to be found recorded in the 
page of the world’s history, just completed by the close of 
the Century, those in which electricity has played the prin- 
cipal part are the most wonderful. 

The Nineteenth Century will for ever be memorable as the 
birthtime of the science of electricity. Alexander Volta, an 
Italian, by his great discovery of the primary battery in 
1800, gave to the world for the first time & constant source 
of electrical energy. To Oersted, a Dane, came the next 
great inspiration, when in 1820 he found the relation 
existing between electricity and magnetism, and thus 
rendered electricity useful in the arts and sciences. 

The oxidation of the metallic elements in a voltaic cell 
was much too cumbersome and expensive for general use, and 
but few large enterprises were undertaken which necessitated 
its employment. The most familiar is the electric telegraph, 
which until recent years depended entirely upon the battery 
as its source of energy. 

It remained for Michael Faraduy, an Englishman born and 
reared in London, to make in 1831 the latest and greatest 
discovery of the century, the production of electrical energy 
by mechanical means through“ induction.“ f 

Volta, Oersted, and Faraday, to these three great men 
belongs the honour of laying the foundation upon which is 
built the electrical &cience and industry of to-day. 

The youth of this science can be best appreciated when we 
remember that Lord Kelvin, who took part in the earlier 
discussions and experiments, and who has assisted in its 
development to such a great extent, is still actively interested 
in all of its latest achievements. 

Alter the application of induction in the construction of 
large dynamo-electric machines by Nollet in 1862, and by 
Wilde, Pacinotti, and Gramme, in quick succession, the 
development of electric lighting, power transmission, and 
electric traction followed with surprising rapidity. 

Electric traction, with which we will deal particularly at 
this time, was represented only 15 years ago by a few 
experimental tramcars working very indifferently. To-day 
thonsands of tramcars and hundreds of inter-urban and sub- 
urban trains carrying millions of people daily, are moved 
rapidly and smoothly along the lines by this invisible force. 

Having made such an amazing record in this short period 
of time, what may we expect in the way of improved 
machinery, new applications, and further developments 
during the present century! Electric traction has made a 
good beginning, for many of the cities and towns of England 
are already using electric tramcars in their principal streets, 
and a few neighbouring ones are connected by means of light 
railways operated electrically. In every case the under- 
taking has met with great success, and the traffic is con- 
stantly increasing. 

It is interesting to observe the changes which take place 
with the introduction of electricity. The streets are relieved 
from the congested condition of traffic by the disappearance 
of the buses, most of the hansom cabs and public carriages, for 
the people find the rapid and smoothly running tramcar a 
much more comfortable, efficient, and inexpensive means of 
travel. The drivers of heavily loaded vans find it better to 
use the less frequented streets than to be forced from the 
centre of the roadway by the powerful motors. Clean pave- 
ments and plenty of room render the use of private vehicles 
& pleasure to their owners. 

As the introduction of the electric tram progresses, still 
more important facts will be seen. "The population of the 
cities will be distributed over a larger area, and the towns 
now noted for the large number of souls confined within 
their limits will undergo a great change. The suburbs will 
be built up with modern homes, surrounded with beautiful 
gardens, where fresh air and all of the charms of English 


* Specially written by Prof. S. H. Short. .. 
f The story of this discovery, as told by Faraday himself in his 
laboratory notes, is most interesting, ° 
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country life will be found within an easy ride of the business 
centres. The old portion of the town will be transformed as 
the residential properties come into the market to be used 
for business purposes, 

Surface electric tramways will be introduced on all the 
chief thoroughfares of London, and will solve many of the 
difficult problems which are constantly being discussed by 
the local press and the County Council. 


A careful student of the crowded condition of the streets 


in this City will tell us that fully two-thirds of the vehicles 
making their way with such difficulty from one place to 
another are ‘buses, hansom cabs, and public carriages. 
. When one remembers that a cab and its horse, with usually 
one passenger, occupies as much space on the street as an 
electric tramcar carrying from 30 to 40 people, and a bus, 
with ite 26 passengers, as much as a tramcar carrying 50 
people, it is not difficult to see that if these vehicles were 
replaced by tramcars, the streets would be freed from the 
greater part of their congestion. 


The rapidity with which the tramcars move will facilitate 


the transfer of the people from place to place, rendering the 
carrying capacity of the streets very much greater than at 
present. zd 

The removal of such a large number of horses and 
vehicles from the roadways will result in the elimination of 
the greater portion of the mud and dust which is so disagree- 
able and unhealthy. 

The cost of cleaning, repairing, and policing our city 
streets will be reduced to a minimum by the introduction of 
this modern method of local trausportation, and the citizens 


of London will save fully one-half the time now spent in 


travelling to and from their places of business. 

'The rate of fare per passenger, which is now higher than 
for any other city in the world, will become the lowest, and 
will be within the reach of the humblest individual. l 

Before this new century is one-quarter past, the enormous 
suburban. traffic of London and the large towns of England 
will be moved by electric power. 

The steam railway companies which collect such armies 
of people within a radius of 20 miles from the Bank, will 
find that they can serve their passengers better and reduce 
their operating expenses by the change of motive power. 

These suburban trains will be smaller and lighter than the 
ones now in use, and the trains will be run at short intervals 
of time, approaching more nearly the street tramway practice. 
They will all carry their patrons to the centre of the city, 
either by surface roads or some of the many existing tunnels, 
entirely doing away with the mental strain resulting from 
bad connections, changing stations or missing particular 
trains. 

England is peculiarly adapted to the successful operation of 
interurban electric lines, with her numerous large cities and 
towns within comparatively short distances of each other, so 
we may expect to see within a few years a network of light 
railways connecting the smaller towns with their neigh- 
bouring cities. 

The question is often asked“ Will electricity supersede 
steam on our main railway lines ? " 

This question brings us face to face with the first great 
problem befote the Twentieth Century scientists, viz. :—the 
direct conversion of coal into electricity without the intervention 
of the steam boilers and engines. The production of electricity 
by the oxidation of carbon will some day be accomplished as 
easily as by the oxidation of zinc in the voltaic cell. Many 
experiments have been tried and many scientists are devoting 
their entire time to this subject now, but while some 
progress has been made, nothing practical has been announced 
to the world. When this problem is solved, our main line 
railways will be run by electricity, and the Age of Steam will 
be at an end. 

The locomotive of the Twentieth Century will burn coal 
and produce electricity instead of steam and smoke; will 
consume perhaps one-tenth the amount of fuel, and run at a 
much greater speed. 

Each new fact gleaned from nature, and each new dis- 
covery made, broadens the horizon of our knowledge of this 
new science, and the application and value of electricity 
advance with an ever-increasing ratio. 


efforts of to-day and wonder at our slowness and stupidity. 


Nevertheless, 100 
years hence the student of science will look back at our 


A RECHARGING MOTOR FOR ELECTRIC 
VEHICLES.* 


THE one great drawback to the present electric motor 
carriages is their inability to cover more than 25 or 30 miles 
ona single charge, under the most favourable conditions. 
When a hilly road is encountered, the capacity of the battery 
is considerably reduced, owing to the heavy discharges it is 
called upon to make in driving the carriage up hill, and there 
is a consequent reduction in mileage of from one-third to 
one-half. Of course, in descending the hills, the vehicle runs 
by gravity, and no current is taken from the battery. The 
weight of the vehicle is such, however, that even at com- 
parktively low speeds the momentum is great enongh to 
generate considerable current if the motor is used as a 
dynamo. The makers of the Waverley vehicles were, we 
believe, the first in this country to make use of this bg a 
on their carriages for braking purposes. Their machines are 
equipped with a set of resistance coils, through which the 
current generated by the motor may be made to pase, the 


e 


AvtomaTio Rz-CHARGING ELECTRICAL VEHICLE. 


braking effect becoming greater as more current is allowed 
to flow. This forms a very simple, easily controlled and 
powerful brake, with no wearing parts and nothing whatever 
to get out of order. It will work on the steepest hills as 
well as on the level, and will retard the motion of the carriage 
to any speed desired. 

It is apparent that in such a system of electric braking, 
the current generated is wasted and its energy dissipated in 
the form of heat when it passes through the resistance coils. 
To conserve this electrical energy by utilising it in charging 
the storage batteries, is one of the features of the improve- 
mente herewith illustrated, which have the merit of main- 
taining or equalising in some degree the otherwise redu 
mileage of the vehicle. The chief difficulty to be overcome 
lies in the double direction of the current. In order to 
recharge the batteries, the current must pass through the 
circuit in the opposite direction to what it does when the 
battery is discharging and operating the motor, while when 
simply a resistance coil is employed, the direction of the 
current does not matter. 

The motor which we illustrate is the invention of Mr. J. C. 
Lincoln, of Cleveland, Ohio, and is manufactured by the 
Lincoln Electric Company of that place. It is a four-pole 
compound-wound machine of substantial construction. The 
four shunt coils are connected respectively to the four crates 
of the battery, numbered 1, 2, 3, 4 in the diagram, and are 
in circuit when the controller is on any of the six positions 
or notches—four forward and two backward. The connec- 
tion is made at the controller by four discs, against which 
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press spring conductors, which will be noted at the right- 
hand end of the controller in the illustration. The coils 
take but a small amount of current, about three-fourths 
of an ampere. They are designated by the small figures 
1, 2, 3, 4 on the motor in the diagram, while the series coils 
are marked s. The letter a on the motor refers to the 
armature. v refers to the voltmeter. 

The three speeds are obtained by coupling the four crates 
of battery cells (10 in each crate), first in parallel, then two 
in parallel, and two in series, and finally all four in series. 
Starting from the extreme left-hand terminal, marked A in 
the diagram, which is connected by the controller with the 
B, + terminal of the battery, the current passes first through 
the ammeter, then through the plug switch, thence through 
the motor armature to its right-hand a terminal. As this is 
connected by the controller with the terminal, s, the current 
continues through the series coil, and returns to the B. — 
termina] of the battery. 

When the carriage descends a grade, if the current is kept 


reduces the voltage of the battery 40 and 20 volte respec- 
tively, causing a heavier current to be generated by the 
armature, which will thus produce a much stronger braking 
effect, and the vehicle will stop quickly. 

It will be readily seen that this motor is of great value in 
a hilly region, especially as a considerable percentage of the 
additional current consumed in ascending a hill can be 
recuperated in descending it. The motor is also suid to be 


considerably more efficient than a series one when running 


under light loads on the level. Slowing down and stopping 
can be accomplished without using an extra brake lever, and 
the batteries each time receive a brief recharging, which, 
although not amounting to very much, perhaps, certainly 
has a tonic effect, for it seems to be the general experience 
that freshly charged batteries will yield considerably more 
current than when they have been standing some hours. 


The inventor claims that with this motor a carriage will run 


from 20 to 40 per cent. farther than with the usual series 
wound motor. 
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THE CONTROLLER. 


on, the spced continues to increase, until the counter electro- 
motive force of the armature equals that of the battery, 
which would be 80 volts, with the controller in the third 
position or notch. At this point the motor will take no 
current, and the ammeter pointer will stand at 0. If the 
speed increases still further, the counter electromotive force 
of the motor will exceed that of the battery, and the arma- 
ture will generate a current in the opposite direction. The 
motor will do this because the shunt coils of the electro- 
magnet maintain their polarity the same, notwithstanding 
the fact that the series coils are now working against them. 
The field magnets are somewhat weaker in this case, since 
their magnetism is now the difference of that produced by 
the shunt and series coils, whereas before it was the sum, 
By this arrangement, since the field magnetism is weaker, 
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DIAGRAM OF CONNECTIONS. 


the amount of current generated is less than would be 
produced if the field coils operated in unison, and the charg- 
ing proceeds for a longer period with a lighter current, while 
the speed of the vehicle gradually decreases. 

Moving the controller to the second and first positions 


THE CHARGING MOTOR 


THE CASE FOR ELECTRIC POWER 
DISTRIBUTION.* 


By W. B. ESSON, M.LC.E., M.LE.E. 


IN opening the case for the electrical distribution of power, let me 
clearly indicate the scope of my remarks. First, I distinguish 
between electrical distribution of power and electrical transmission, 
aud observe that I do not intend to say much of the latter. It is 
admitted that for transmitting power the electrical method has no 
rival, when the points between which the transmission takes place 
are beyond quite a moderate distance. For short distances the telo- 
dynamic system of transmission, by means of wire ropes, is a rival 
worthy of consideration; but on the European continent, where 
this method has been developed to the fullest extent, I am not 
aware that the total distance has ever exceeded three-quarters of a 
mile. Possibly from this, up to a mile or so, there is a debatable 
land which is liable to be turned over to electrical transmission or 
telodynamic transmission as circumstances may direct, but beyond 
this electricity holds the field, and if it will not pay to trausmit the 
power electrically, it will not pay to transmit it at all. For trans- 
muting power, then, there is no question as to the superiority of 
clectricity, though in many cases the advantages attendant on its 
use for distributing power are not so clear. 

For the working of tramways and light railways, the all-round 
advantage possessed by electricity over other agencies as a means 
of truction has been proved. There are also good reasons for 
believing that there is an important future for the trausmission of 
electricity from large generating stations situated advantageously 
with regard to fuel, to places scattered over a cousiderable area less 
favourably situated, aud the Electric Power Bills, the grauting of 
which by Parliament constituted the electrical feature of last year, 
will enable us to see shortly whether our hopes with respect to 
these schemes are well founded. But with nonc of these things am 
Ito occupy your attention. I am simply to discuss the pros and 
cons of electric power distribution iu factories aud workshops, aud 
to see where an uubiassed consideration of this subject will lead us. 
This is merely a problem in mechanical engineering, and mechanical 
engineers as a class generally bear in mind that their business is to 
secure the best results at least expense. 

Whether power distribution can best be carried out electrically 
by continuous currents or by alternating currents of two or threc 
phases is another question I am not dealing with now; that's the 
sort of thing we read papers about at tlic Institution of Electrical 
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Engineers over the way; its discussion here, however, would take 
us beyond the range of general principles, and would require a 
greater amount of time than we have at our disposal. Our business 
to-night will be to consider the circumstances upon which must 
depend the decision as to whether electricity can with advantage 
displace the older methods of power distribution. 

To begin, then, the older forms of power distribution we think 
about displacing may be generally summarised under two headings: 
first, cases in which the power is supplied by a number of engines 
driving individual machines or departments of the works; and, 
secondly, cases in which oue engine furnishes the whole power 
which is distributed to the various machines by shafting and belts or 
ropes. 

Considering the first group, a large number of tests have been 
made to determine the steam consumption of small engines, with 
the result that these have been proved to be terribly wasteful. 
They consume in steam anything from 50 lbs. to 250 lbs. per 
indicated horse-power per hour, and from the tests made upon 100 
engines taken at random, Mr. Bryan Donkin found that the average 
consumption was no less than 150 Ibs. These engines, though 
presumably not very carefully looked after, are not treated with 
exceptional neglect, and may be considered as representative of the 
ordinary performance of the auxiliary engine usually seen in paper 
mills, bleach works, foundries, aud the like. Seeing that first-class 
engines of moderate size running at full load consume only 20 Ibs. 
of steam per indicated horse-power non-condensing or 17 lbs. con- 
densing, you will see that there is here a considerable margin of loss 
for possible reduction by a more economical system of distributing 
the power. 

But if these results are £o poor with auxiliary engines running 
indoors, what shall be said of the clattering, noisy, dripping 
abomination running in the open, with its loose joints, its escaping 
steam, and streaming glands familiar to everyone who has been 
through a shipbuilding or bridge-building yard ? What such an 
engine costs in steam it is difficult to say, and when the additional 
loss due to condensation in the distributing steam-pipes is taken 
into account, it will be realised that there are here enormous fuel 
losses to be diminished by the introduction of more economical 
methods. 

It must not be supposed that I am purposely selecting bad examples 
in order to make out a strong case for electrical distribution. I am 
merely taking things as you and I know them to exist, and, con- 
sidering the conditions under which these isolated engines of which 
I am speaking have to run, you will see that much better could not 
very well be expected from them. Travelling in Yorkshire the 
other day I observed in the collieries and irouworks I passed, long 
ranges of steam-pipes, from which the non-conducting composition 
once covering them had long since fallen off, leaving them altogether 
unprotected from the weather, while iu scarcely a single instance 
was the covering intact and in good order. The same is to be found 
in- any old-fashioned shipyard or bridge works, and it must be 
allowed that to keep steam-pipes in good condition in the open 
requires a considerable amount of paius to be taken. Again, to keep 
those badly used engines as they ought to be kept would require a 
great deal of attention; this attention they do not get, and un- 
economical even when cared for, they get worse and worse with 
time. It is different, of course, with auxiliary engines on board 
ship. These are of high-class workmanship, generally of the com- 
pound type, and having the advantage of exhausting into the 
condenser when the main engines are running, besides being, com- 
paratively speaking, all close together, they give very good results. 
It may be said tbat in the mining districts coal is so cheap that it 
scarcely matters what the engine consumes. Well, that is a point to 
be considered later ; at the moment I am merely pointing out that 
the fuel consumption is extravagant beyond all reason, and please 
remember that one of the principal sources of loss—the con- 
densation in the pipes—goes on whether the cngines are running 
or not. : 

The second method of power distribution I have referred to is by 
shafting and belting, and a large number of experiments has been 
made from time to time to determine what fraction of the indicated 
horse-powerof the engine is actually returned as useful powcrtodrive 
the various tools and machines in our workshops and factories. It is 
unlikely that any of these particular determinations would exactly 
fit the circumstances of a new case to which we might wish to apply 
it, nevertheless the results are of great value as indicating what we 
might expect in works of a like kind. The figures are got by first 
indicating the engine with all the machines or tools at work, and 
then indicating it with these thrown off. The latter indication 
gives the indicated horse-power lost in engine friction and in shaft 
and belt friction throughout the works, and the ratio of the 
difference between these two indications to the higher of the 
two gives the fraction of the indicated horse-power utilised to 
drive the machines. For cngiueering shops in which heavy 
machine work is being done, the power utilised to work the 
tools is found from several tests to give an average of 45 per 
cent. .of the indicated horse-power. For shops in which light 
machine work is carried on, such as the makiug of sewing machines, 
bicycles, small tools, &c., the useful return of indicated horse-power 
available for driving the machinery is again found on the average to 
be 45 per cent. From the results obtained by making tests in eight 
factories in America engaged in the engineering trades, we learn 
that the power utilised to drive the machine tools averaged 56 per 
cent. of the indicated horse-power, while in one extreme case, that 
of the Baldwin Locomotive Works, the return was only 20 per cent. 
From tcsts made in over 300 factories and workshops in France we 
get an average return of less than 60 per cent., while, returning 
home again, in thc three priucipal shops of the Gloucester Wagon 
Compauy, the return was found to be 0UZo per cent., 419 per cenut., 
and 38:3 per cent. respectively. 


In these tests it is assumed that the ratio of the difference in the 
indicated horse-power loaded and unloaded to the indicated horse- 
power running loaded expresses the power utiliscd, and this carrics 
with it the further assumption that the friction losses arc coustant 
and independent of the work being done. This is found to be 
practically the case. Once upon a time it was thought that the 
friction of an engine increased largely with the load, but this is 
not so. In many instances there is no appreciable increase at all, 
and in any case the addition is quite small. The same holds 
good for shafting and belting. Practically there is no increase of 
friction with the load, and any slight difference would only make the 
results worse than appears from the test, for in that case obviously 
we have not at full load debited the transmission with the full 
friction loss. 

The figures show great variation among the results, but that is 
only what we might expect. ‘There is no tixed or even approximate 
relation between the indicated horse-power and the leuyth of 
shafting, number of pulleys, or number of belts. Every factory is 
laid out on different lines —some may be on one floor, some occupy 
several floors, and soon. Again, cven if care is taken to arrange 
the shafting in a scientific manner—a condition seldom fulfilled, let 
me say—it is unlikely that it will remain long in first-class order. 
It is not easy to maintain shafts in perfect alignment. The bearings 
are seldom very carefully attended to as regards lubrication, and in 
adjusting thc cap bolts a careless labourer may very easily increase 
the friction of a journal by 100 per cent. But when all care is 
taken, it is unlikely that we could with any degree of certainty 
count upon a greater return than 60 per cent. of the indicated 
horse-power as an average. In some cases, of course, it would be 
more, in some cases less; but in fixiug upon the nbove figure as a 
basis for comparison, I think I am, if anything, giviug shaftiug and 
belting the advantage. 

Takiug 60 per cent., then, as the useful return, this means that 
40 per cent. is absorbed in friction. The engine accounts for 10 per 
cent. of the indicated horse-power, an amount which cannot very 
well be reduced ; and of the 90 per cent. which is given to the crank- 
shaft, two-thirds reaches the machines as useful work, one-third being 
wasted in heating bearings, bending straps, and wearing things out 
generally. It is this last item, representing 30 per cent. of the 
whole indicated horse-power, that we want to have a cut at. 

We have seen that the friction of the shafting and belting remains 
constant, and from the nature of things the shafting and belting 
must keep on running whatever the number of machines at work. 
There is no way, when we stop a machine, of reducing the loss in 
transmission by the proportion which might be pro rata allocated 
to that particular machine, consequently, though the machines at 
work in the shop may only be a fraction of the whole, all the shaft- 
ing must run for them. The effect of this on the useful. return is 
very well shown by the diagram fig. 1l. Here distances measured 
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along o x as abscisse represent fractions of the load, and ordinates 
the horse-power. The line, o a, represents the useful work done, 
and the line, B c, the indicated horse-power of the engine, distances 
betwecn these two lines measured as ordinates representing the 
waste. At full load we have a useful return of 60 per cent. of thc 
indicated horse-power, at three-quarters of full load 53 per cent., at 
half load 43 per cent., and at quarter load 27:3 per cent. This, then, 
is the average result we may expect to obtain with power distribu- 
tion by shafts and belts. The percentage of useful return always 
decreases rapidly as the machines are thrown out of work, or as the 
load on them is diminished. 

So much for tlic data at our disposal regarding the older methods 
of transmitting power. We will uow see what can be donc by elec- . 
tricity. Beyond empbasising the previously expressed law of friction, 
we necd not at the present stage trouble ourselves about the eugiue, 
as, whether it drives shaftiug or an electric generator, it may be 
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assumed to be of the same class, and to behave in a similar manner 
under steam. We shall still take the friction of the engine to be 
constant for all loads, and assume that it absorbs 10 per cent. of the 
full load indicated horse-power. 

To begin, then, withthe generator. This may be directly coupled 
to the crankshaft of the engine, and we may assume that when fully 
loaded it gives at its terminals a useful return in horse-power of 90 
per cent. of the power given to the shaft. With large generators a 
somewhat larger return is frequently obtained, but 90 per cent. is a 
good all-round figure. We may as well be on the safe side, and it 
does not do to be too sanguine. On the other hand, it is unlikely 
that a generator would be installed of such small size that the return 
would not reach 90 per cent. According to this, the useful electrical 
return at the generator terminals is 81 per cent. of the indicated 
horse-power of the engine. 

Now for the law of the generator. The internal losses in the 
machine itself are partly independent of and partly dependent 
on the electrical power it is giving out. They consist of the 
energy expended in forcing the current through the copper 
windings of the fixed and rotating parts, and of the energy 
expended in iron parts which are subject to the continuous 
reversal of their magnctism while the machine is' working. 
For the sake of analogy, we may very well call the former 
electrical friction and the latter magnetic friction. The magnetic 
friction is practically constant for all loads, the electrical 
friction is in part copstant and in part variable. The variable part 
increases as the square of the load, so all the losses may be 
expressed in the form a + cs, where a and b are coefficients 
depending on the construction of the machine, and c the 
current, which for a machine giving uniform electric pressure is, 
of course, proportional to the output. For the generator giving, as 
we have assumed, a useful return of 90 per cent., the coefficient, a, 
will have a value of, say, 6 per cent. of the power put into the shaft 
, of the machine at full load, while the value of b c? at full load 
would be about 4 per cent. Fig 2 shows the useful return obtained 
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from the generator at various loads computed on this basis. Abscissie 
measured along o x represent fractions of the output, and ordinates 
represent the horse-power. Heights measured to the line o a give 
the useful return, and measured to the line B c give the indicated 
horse-power. Distances measured veitically between o a and BC 
give that part of the horse-power wasted in engine friction and in 
the magnetic and electrical friction I have alluded to. You will see 
that the waste rises in a curve, owing to part of the loss increasing 
as the square. There results a useful return at the terminals of 
the machine of 81 per cent. at full load, 77°7 per cent. at three- 
quarter load, 71:3 per cent. at half load, and 56°4 per cent. at quarter 
load. 

The electric power has to be distributed and converted where 
required into mechanical power through the agency cf a system of 
electrical conductors and the electric motors. In the former the 
loss due to electrical friction is proportional to the square of the 
current, and it is very usual to fix the section of copper so that the 
power wasted in the conductors at full load shall be about 23 per 
cent.—that is to say, the pressure at the motor end of the conductor 
shall be 24 per cent. less than the pressure at the generator end. In 
terms of the full load indicated horse-power of the engine this 
would mean that the loss is about 2 per cent.; diminishing as the 
square, at half load it would be one quarter of this, and so on. 

We have now to consider the motors, and the law which governs 
the losses in these is just the same as that which governs the loss in 
the generators-—that is to say, there is a certain loss which is con- 
stant and independent of the work the motor is doing, and a certain 
loss which is proportional to the square of the load. The useful 
return obtained from individual motors varies with their size, 
this reaching 90 per cent. of the electrical horse-power put 


into them in motors of 50 m.P., and falling to 75 per cent. 


or so in motors of 1 up. If we assume that the motors 
installed are mixed large and small, and that the return 
all round is 85 per cent., we shall, I think, ges pretty close 
to the conditions of practice: and on this basis, then, let 
us see what net return we get from the whole distributing system. 
Before calling your attention to any further diagrams, however, let 
me point out one respect in which electrical power distribution 
differs radically from distribution by shafting and belts. It has 
already been pointed out that with the latter distribution the loss 
remains the same, whether many or few machines are at work; 
accordingly the percentage of power lost in distribution, referred 
to the work expended usefully, increases enormously with very light 
loads. With electric distribution, however, this is not the case, as 
the motors are stopped running when their power is not required. 
Accordingly, for the time being, and until the motor is started 
again, the proportion of distribution loss, so far as one important 
factor is coneerned, which may be allocated to the machine or 
group of machines being driven absolutely ceases. 
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The useful return obtained from a system of power distribution 
by electricity is shown in fig. 3. As before, abscisse represent 
fractions of the load, and ordinates horse-power. The line, o 4, 
shows the horse-power usefully returned, and the line, B c, the indi- 
cated horse-power. As will be seen, at full load we get from the 
motors 66 per cent. of the indicated horse-power, at three-quarter 
load 64'3 per cent., at half-load 59 percent., aud at one-quarter load 
47 per cent. This is under the best conditions, the motors being stopped 
asthe machines they drive are thrown out of action. If the motors 
were allowed to run—that is, if the plant were run under the worst 
conditions—the indicated horse-power would be as shown by the 
dotted line, D c, in which case the return would be at full load 66 
per cent. as before, at three-quarter, half, and one-quarter loads 62, 
57, and 41 per cent. respectively. We shall assume for the purposes 
of this argument that the real return lies between the two. Note, 
however, that at full load we get 66 per cent. for electricity as 
against 60 per cent. for shafting, and at one-quarter load about 44 
per cent. as against 27 per cent. 


(T'o be continued.) 


CORRESPONDENCE. 


The Dangerous Third Rail. 


Ata station on the “tube” system, a gentleman threw 
away a metal match box, which, falling in contact with the 
live third rail, caused a flash and some alarm. There have 
been several occurrences like the above, and in some instances 
persons have been “shocked.” 

On the New York City Overhead Electric Railway, 
employing an exposed live conductor, several fatal, and many 
Serious, accidents have occurred through persons coming in 
contact with the unguarded rail. 

The question naturally suggests itself—Is there not some 
safer means of employing the third or surface rail, as by 
shielding, &c., to prevent the possibility of contact except by 
the trolley or its equivalent? 


Cautions. 
January 7th, 1901. 
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A Two-Phase Problem. 


The method of measuring the power expended by a two- 
phase machine in a water resistance described. by“ Seloc ” 
in your issue of last week is, as he surmises, incorrect. The 
power expended is only 2 v 4 when there is no ;current 


flowing from one rod to the other. As the voltage between 
the rods is V2 v, it is obvious that there must be a very 
considerable current flowing between them. An expression 
for the power expended can be got as follows :— 

Let 1, be the effective value of the current between the 
rods, and let r be the effective value of the current from 
either rod to the iron tank. Then the phase difference 
between the currents 1, and 1 will be 45°. | 


Hence A? =P + 7? + 271, cos 45° 
— 12 ＋ 112 T Y 2 11 

Let ÆI? 

Then A=If{l¢ur 725 


The power expended in the water resistance 
= vV29vmn-2viI 


F 


Now, this expression has its maximum value, 2 v A, when 
z is zero, i.e., when I, is zero, and it has its minimum value 


Mv, When z is infinite, i.e., when 1 is zero. In practice, 
therefore, the external load is something between V2 v A 


and 2 v A, and hence the latter value may be 20 or 30 per 


cent. too large. 

To make the method a correct one, it would be merely 
necessary to insert a sheet of glass between the two rods or 
to use two separate tanks. 

A. Russell. 


Blast Furnace Gas Power Installatiop, 


In reference to the communication which appeared in 
your issue of the 4th inst., from a firm of gas engine makers, 
of whom we know nothing, relating to our Sheepbridge con- 
tract, I beg to say that you are correct in stating that the 
engine was supplied by the firm you name, and that it had to 
be altered by us at considerable expense to ourselves before 
we could obtain the resulta from it which it has achieved ; 
the engine embodies our patent improvements, which are 
absolutely essential to its success. 


The Blast Furnace Power Syndicate, Limited, 
WALTER BRAMALL, Secretary. 


London, Janvary 4th, 1901. 


Design of Alternators. 


On my return from a holiday and looking through the 
last numbers of your paper, I find the very interesting article 
on the “ Design of Alternators,” by Mr. A. Heyland. Will 
you allow me to trespass on your valuable space in order to 
offer some remarks thereon? Whilst admitting the value of 
the communication, I am afraid that I cannot allow several 
of the statements made therein to pass unchallenged. 


To begin with, what Mr. Heyland describes as ** the most 
important point connected with the design of alternating 


current generators" is hardly fairly defined. 

The * pressure drop" is usually taken, in this country, 
and for that matter in Germany as well, to be the difference 
in terminal voltage observed between no load and full load, 


and taken at constant speed with a constant excitation, such 


88to give the normal voltage at no load ; or in other words, 


the difference between induced and terminal voltage at full 


load, normal speed and an excitation corresponding to the 
normal voltage at no load. When expressed in percentage, 
it is, of course, taken with reference to the normal voltage. 

A study of the figures given by Mr. Heyland shows that 
he has taken a difference, but with an excitation giving 
normal voltage at full load. | 

Apart from the fact that this last difference is smaller 
owing to the smaller effect of excitation on the E.M.F. at 
the higher saturation, this value taken as a percentage of 
the higher value thus obtained at no load again greatly 
reduces the final result. This should be borne in mind when 
comparing these results with others. 

I also notice that the drop ” and increase in excitation, 
as required from no load to full load to maintain constant 
terminal voltage, are predetermined, and are not the results 
of actual tests. 

Now the diagrams shown are most useful, and I have 
often used them myself in my practice, but I have invariably 
found that they give too small values both for the drop and 
the inorease in excitation. 

The results obtained from these diagrams and from actual 
tests vary to different degrees according to the design of 
the machines, even when the predetermined saturation curve 
and short circuit curve agree to a fraction. "They can only 
be made perfectly reliable for a series of similar machines 
after certain corrections, which then remain constant for a 
uniformly designed series. : 

On the whole, Mr. Heyland’s advice seems to convey the 
following :—(1) Saturate your poles as highly as possible. 
(2) Introduce as much resistance as you like at the joints 
in the field. (3) Reduce the variation of magnetic leakage 
from no load to full load. (4) Use closed slots with 
small iron bridges. (5) The results obtained are, he says, 
exceedingly good, considering the small excitation of the 
machine, (This excitation being for full load 1:45 per cent. 
for cos. $ = 1, and 2:07 per cent. for cos. ¢ = °85, for a 
three-phase load of 750 Kw.) 

Taking these points in sequence, I totally disagree with 
the first and essential recommendation, for the simple reason 
that the saturation of the pole body has only the slightest 
influence on the“ drop " of an alternator. 

This “drop " may be assigned to four principal causes :— 
(1) Demagnetising eddy currents set up by leakage fields, 
either due to armature or field current, or both. (2) Ohmic 
resistance of armature. (3) Increase in field leakage 
between no load and full load. (4) Armature self-induc- 
tion. 

Of these the second requires no discussion ; the first and 
third can be met, to a certain extent, by careful designing, 
and are then not important; the fourth is responsible for the 
bulk of the drop. 

The self-induced field, due to the armature current, is a 
purely local phenomena, taking place immediately around 
the slot or slots in which the armature winding is embedded. 
This locality being, however, situated in the path of the main 
field, affects the magnitude of the same. 

Obviously, the best way to guard against this self-induced 
field is to make its path as difficult as possible; this can be 
achieved by saturating all the iron in the immediate neigh- 
bourhood of the slots, therefore by working with very high 
densities in the armature, by using a large air-gap, or by 
keeping this smaller and saturating the pole shoes. It is 
not necessary to go further than the pole shoes. When 
working with very high saturation in the armature, it is 
incumbent on the designer to very carefully calculate his 
machine, as otherwise the prescribed voltage may not be 
obtained, and as a rule the speed of an alternator is 
absolutely fixed. 

The degree of saturation in all or any other parts of the 
machine has no further influence on the **drop" of the 
alternator, as far as the self-induced field is concerned ; it has, 
however, a very marked influence on the amount of increase 
in the exciting energy required to keep the terminal volts 
constant from no load to full load. This increase should not 
be too large, not only on account of the additional expense in 
copper it necessitates, but also in order that if occasion 
requires, the normal terminal volts may be kept up without 
undue heating of the field coils, even if the power factor 
should occasionally sink bélow the expected limit. 

The high saturation at the point I have mentioned is not 
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always in itself sufficient to bring the working point beyond 
the knee of the saturation curve ; it is therefore quite possible 
to design a perfectly regulating alternator with the working 
point on the straight part of this curve. "The advantage 
thus gained will be a very small variation of exciting energy 
from no load to full load. How far the densities in the less 
important portions of the magnetic circuit, i.e., poles, pole 
yokes, and back of armature slots are to he pushed, is purely 
a matter of £s. d. Bearing in mind the relative costs of 
copper as against steel and cast-iron, and the extremely 
rapid increase of ampere turns with the density beyond com- 
paratively low values, it will be obvious without closer 
examination that the most economical conditions are far 
removed from saturation in those parta. 

This consideration will also bring home the necessity of 
avoiding the second recommendation, t.e., additional resist- 
hnces at joints in the places suggested. 

I myself do use additional air-gaps in the special type of 
alternator which I have developed, but both their situation 
and their purpose are quite different. 

It would certainly not do to design a machine with no 
magnetic resistance at all, since the output must then always 
be nil whatever the excitation, but I think we need not fear 
of ever committing such a mistake. 

I fully agree with the third recommendation. This can 
be met, as I said before, by careful disposition of the several 
parts of the circuit. 

The fourth suggestion has partially been dealt with in my 
objections to the first. 

I may add, however, that, together with the author, I 
consider a fully saturated portion of iron, such as these 
bridges will undoubtedly be at times, of approximately equal 
permeability to air; I consequently fail to see why the 
leakage field should vary more with the armature current 
across a gap than across a highly saturated bridge, which is 
admittedly practically the same as a gap, Whatever the 
magnitude of the magnetic flux which is required to saturate 
these bridges, this flux must be detrimental ; it is bound to 
depend at times on the armature current only, since these 
bridges will be saturated by the mgin field only when in 
close proximity to the poles. If we remember that the 
E.M.F. induced in the armature lags by 90° behind 
the inducing field, and that according to the amount of sclf- 
induction or capacity in the circuit upon which the alter- 
nator is working, the armature current again lags behind or 
precedes this E. M. F., it will be easily seen that this 
armature current will often act on these bridges when they 
are removed from the direct influence of the poles, and are 
therefore not saturated ; this, of course, is equivalent. to an 
increased self-induction—that is, an increased “ drop.” 

A natural consequence will also be a varying magnetic 
resistance offered to the self-induced field under different 
conditions of load. 

The open slots are therefore preferable from the point of 
view of * drop" ; they are, however, apt to set up pulsa- 
tions throughout the whole magnetic circuit, and that is 
the point to be avoided, and one which can be avoided, aud 
i8 being avoided daily by careful disposition. 

Open slots often necessitate laminated pole shoes, and this 
can only be advantageous since it leads to an increased shoe 
density, all else being equal. 

The fifth point is, of course, one of opinion. I think, 
however, that I will not be the only one to hold that a 
750-KW. three-phase alternator should not require more 
than 1—1:2 per cent. excitation at full load, with a load 
factor of 85, more especially a machine with a pretence to 
good regulation. 

Of course, the excessive excitation in the Heyland 
machines was necessary in order to keep down the field 
copper to a reasonable amount, and the great number of 
ampere-turns required are naturally due to abnormal satura- 
tion in those parts of the magnetic circuit where such 
saturation is not necessary. 

I append some figures obtained from / fests on an 
ulternator designed by me as far back as 1895 or 1896. 
This machine is based on the principles I here advocate in 
opposition to Mr. Heyland's. 

I may say that since then I have obtained even better 
results, for smaller weights per kilowatt, but I choose this 
older machine so as to show that the results which Mr. 


Heyland thinks extraordinary to-day have not only been 
equalled, but surpassed in this country some four years ago. 
This machine is one of several which have been working in 
large central stations in England for the last five years, 
and have not given five minutes’ anxiety to their pro- 
prietors. 

It is, of course, difficult to compare more than the 
respective copper weights of the two differently designed 
machines. They greatly differ in size, the advantage being 
all on the side of the larger machine, and my weights include 
a heavy bedplate with two bearings, shaft, heavy fly-wheel 
field, guard covers, in fact, the complete machine, whereas 
Mr. Heyland only gives the weight of his armature and field 
without shaft, bedplate or anything else. In addition to 
this, a great portion of my magnetic circuit consists of cast- 
iron, I give the data for this machine both as a single- 
phase and as a three-phase alternator ; speed and “ drop" 
being the same in both cases. j 

As single-phase :— l 

125 Kw. at 375 revolutions, 2,250 volts. 

Exciting energy at full load = 685 watts or 55 per cent. for 
power factor 1. 

" Drop " as defined by me = 4°3 per cent. for power factor 1. 

Highest temperature rise in the machine after continuous running 
at full load — 30? F. | 

Total weight = 154 tons (Engl) whereof 2,200 lbs. (Engl) are 
copper. 


Total weight per kw. = 278 lbs. whereof 17:6 lbs. (Engl.) are 
copper. 


As three-phase :— 


280 Kw. at 375 revolutions. 

Exciting energy at full load = 1,020 watts or 43 per cent. for 
power factor 1. 

Highest temperature rise = 45° F. 

Total weight = 154 tons whereof 3,500 lbs. are copper. 

Total weight per kw. = 124 lbs. whereof 12°5 lbs. are copper. 

A number of much larger machines, which I have lately 
designed on the same lines, are now being built by Messrs. 
Rosling, Appleby & Fynn, Limited, of Bradford, for use at 
central stations in this country. 

Val. A. Fynn. 


Electric Automobiles. 


With reference to Mr. Joel's statement (ELECTRICAL 
Revirw, January 4th, p. 5) in regard to electric auto- 
mobiles, viz, the cost for electric traction “comes 
out at 14d. per mile for two passengers. This is the 
cost for electric energy only, and compares most favourably 
with the eost of petrol, steam, or horse-drawn vehicles," 
allow me to give my own personal experience. I possess à 
* Star " motor car, which carries three grown-up passengers, 
and which I have run for 700 miles with the full load (three 
grown-up persons). Five gallons of petrol I have found 
will run the car a minimum distance of 80 miles over hilly 
country. A 41-gallon cask of petrol costs 46s. 3d., that is 
to say, the cost per mile per passenger is 


46s. 3d. x 5 


2: —-— — = 280d. 
41 x 80 x 3 


According to Mr. Joel, the cost per mile per passenger 
for electricity is 
14d. — 2 = 625d. 
or 2°23 times as much as for petrol. 
K. 


Electricity in the Manufacture of Sugar.— The 
Central News says experiments are at present being made by 
a French firm with a new sugar manufacturing apparatus, 
which promises to reduce considerably the cost of sugar and to 
practically revolutionise the sugar trade. The improvement 
consists in passing an electric current throngh the juice by 
means of zinc plates inserted in a series of tanks, the juice 
being mixed with manganate of lime. Several successful 
experiments have been made, and it is said that the action of 
the electric current in connection with the manganate of 
lime has a wonderful effect on the clarification of the juice. 
The process will shortly be tried on cane juice in Spain and 
Trinidad. 
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BUSINESS NOTES. 
Electrical Wares Exported. 


WEEK ENDING Jan. 9TH, 1900. WEEK ENDING JAN. 8TH, 1901. 


Adelaide. Teleg. mat. .. Value £75 | Adelaide . Value £82 
Alexandria.. we dis oe 27 Alexandria we s is 20 
Amsterdam "ue id 40 Amsterdam .. vs es A 90 
Antwerp  .. a m ee 150 | Azores ze ^d i EA 20 
Beira. Teleg. ma es oe 105 »  Teleg. cable - . 1,950 
Bombay. Teleg. wire .. e. 91 Boca. Teleg. mat. - .. 819 
Boulogne , oe - 41 Bombay x; 2. Y . 707 
Brussels of 191 „  Teleg. wire 46 
Buenos Ayres ia Ki . 518 Buenos Ayres aa a . 889 
Calcutta  .. is 85 vs 86 5 Teleg. mat. ee 1,743 
Cape Town .. i - 97 | 5i Teleg. wire . 208 
Christiania .. ae ee ee 22 I Calcutta ee ee ee ee 613 
a Teleg. mat. .. 156 Cape Town.. oe oe SQ 52 
Durban T we ais oe 557 Chinde - M E ut 39 
i Teleg. mat. . 926 Colombo .. s oe ee 85 

d Teleg. mat. . 118 Durban ia vx T . 518 

- East London "m T .. 18 East London. Teleg. mat. 449 
Fremantle .. ics 2s ee 7 Hamburg .. e $a . 244 
Gibraltar. os T e 26 1 Teleg. mat. . . 1,100 
Gbent 8 ae vs - 56 Hong Kong.. "T os . q 110 
Gothenburg Es E zs 20 Lyttleton .. xd čs oe 81 
Hamburg. Teleg. mat... .. 200 Mauritius .. x - .. 1" 
Hong Kong. i - es 85 Melbourne. Teleg. wire .. 1,200 
Jamaica ee <9 Pa M 19 Moji .. 225 á i . NO 
Meibourne .. um E ee 188 Port Elizabeth 97 


New York .. Si Ka iR 12 St. Helena. Teleg. mat. .. 1,946 
" Teleg. apparatus. 809 Shanghai .. -è ae .. 1978 
Osaka. Teleph.cable .. ee 144 Singapore £7 
Ostend v ia 63 sé 68 Sydney $4 is js .. 2,042 
Otago. Teleg. wire .. 1,357 n Teleph. cable .. . . 1,670 
Perth v T e .. 25 Trinidad  .. ae "m £x 26 
Port Amelia. Teleg. mat. 1,155 W ellington.. Ps EN .. TM 
Reval.. T Ex - i 45 » * Teleg. mat... . . 1,241 
Rio Janeiro. "n s 88 f 
10 Teleg, mat... 896 
Santos s 995 ae oe 965 
„ Teleg. mat. és .. 644 
St. Petersburg i - 24 
2 Teleg. paper. 242 | 
Se ee ee ee eo 101 [ 
n pore ee ® | 
15 Teleg. mat. 444 
Sydney E T T S 
" Teleg. mat. ee .. 1,058 . 
We 222 sa sa "S 87 | 
" Telephones . . 1,140 
Total as £12,497 Total T 


£21,700 


Auction Sale.— Particulars are given in our Auction 
Notices to-day of the proposed sale by auction of the works’ 
premises, Haunch of Venison Yard, Brook Street, W. 


Bankruptcy Proceedings.—At Bangor on 8rd inst. 


the adjourned public examination of Frederick Ludovic Lloyd 
Lindsay, electrical engineer, Bangor, was closed. Mr. W. Thornton 
Jones appeared for Mr. Browning, the petitioning creditor, with 
whom the debtor was at one time in partnership. The debtor had 
been the manager of a firm of marine engincers. Hoe invested 
£4,500 in the concern, which came to grief, everything being lost. 
''he examination was closed. 


Dissolution.—Messrs. J. B. Robb, J. Topping, and 
T. R. Topping, jun. (J. B. Robb & Co., electrical engineers, 
King Street, Wigan), have dissolved partnership. Mr. T. R. 
Topping, jun., will attend to debts, &c., and continue the busi- 
ness in his own name. 


Books Received.—“ Report of the U.S, Commissioner 
of Fish and Fisheries.” Washington: 1900. 
" Lockwood's Builder’s and Contractor's Price Book, 1901. 48. 


Cable Connector Insulators.— Messrs. R. W. Blackwell 
and Co., Limited, send us particulars of a small rubber watertight 
and waterproof cable connector insulator. They have already supplied 
a number of these fittings, which are used for connecting up car 
motors, but their use may be cxtended almost to any other purpose 
where a connection is required to be made in small cables. A copy 
of the list and samples will be sent on application. 


Canterbury Assessment.—At the Epiphany Sessions 
for the City of Canterbury on Wednesday the Recorder (Mr. Frank 
Safford) delivered his judgment as arbitrator re the Canterbury 
Electric Light Committee v. the Canterbury Assessment Committee. 
Mr. G. T. Drury appeared for the appellants, and Mr. J. Plummer, 
clerk to the Guardians, represented the respondents. The Recorder 
said that this was an appeal to give relief in respect of the assess- 
ment made on April 10th with regard to the electric light works 
and dust destructor. It was not referred to him to determine for 
the parties in what manner future assessments should be arrived at, 
but it might be that certain short facts which he had found might 
serve as some guide. At the hearing the question was raised 
whether the premises were capable of separate assessment. With 
regard to the electric light works, the receipts and expenditure to 
March 31st, 1900, were given and relied upon by both parties for 
ihe porpose of ascertaining the proper amount which the works 
should be assessed at. The receipts, after deducting working expenses, 
were accepted by both parties at £2,041. He found the electric 
light works and dust destructors were capable of being distinct and 
separate occupations of value, and were properties capable of 
separate occupation’s assessment. He found that the lamp standards, 
with the exception of the perishable parts, were not to be considered 
tenant’s capital. The respondents satistied him that in placing the 
gross value at £1,050 they had not placed it too high, but they had 
failed to satisfy him that the deductions they had made were suffi- 
cient. He found the rateable value of the electricity works to be 
£370, and it must be reduced accordingly ; but it had to be further 
reduced by deducting £27 for the mains in parishes outside the 


Canterbury Union, thus making the rateable value £343 for Canter- 
bury parish. With regard to the dust destructor, he found the gross 
value £180. With regard to the costs, he saw no reason why they 
should not follow the ordinary course, and respondents being unsuc- 
cessful must pay the costs. On the application of Mr. Drury the 
report was ordered to be entered as judgment at Quarter Sessions, 
and it was agreed that the costs should L^ taxed out of sessions. 
The original assessment was £700 for electricity works (not including 
mains) and dust destructor £250. The Council offered £420 for the 
two, but the Assessment Committee declined to settle for less than 
£600. 


Catalogues, Lists and Calendars.—The B.T.H. Co.'s 


December pamphlet (No. 83) is devoted to descriptions and numerous 
photographic illustrations of direct-connected traction and power 
generators. The sets shown are included in views of the Dublin 
(Ringsend), Clontarf, Cork, Colombo, North Staffordshire, and 
Sheffield tramway stations; an armature spider casting, and field 
frame for 2,700-kw. generator are shown separately. 

Messrs. E. F. Moy, Limited, of Camden Town, send us a wall 
calendar with monthly sheets and bold figuring. 

From Lassahn & Co., Rixdorff by Berlin, we have a well printed 
price list of screws and terminals for electricians. The firm has a 
small but well fitted factory, and turns out good work. 

The Cape Asbestos Company, Limited, has brought out a neat 
desk-standing monthly calendar for the year 1901. 

The Sun Electrical Company has issued a catalogue of new designs 
in electric light fittings. There are a number of nice designs in 
fancy pendants, and some specially pleasing vestibule lights and 
brackets. The Louis XV. and XVI. candle fittings are particularly 
good, and there is something majestic about the “ Empire.” Dining 
room fittings, standards, and electroliers of more or less elaborate 
design have all been given attention by the Sun Company’s 
staff, and altogether the collection given in this catalogue is an 
excellent one to place before those considering the lighting of 
mansions or private houses, and so on. Prices are given in tabulated 
form at the end of the book, where are also to be found a variety 
of glass shades. We understand that the Sun Company is issuing a 
special edition of this publication, the chief feature of which will 
be a spring-back binding, which will enable contractors to extract 
pages at any time they may require to do so. 

From the London office of the Lorain Steel Company (29, Great 
St. Helens, E.C.) we have received a copy of their latest catalogue, 
giving some admirable illustrations showing a large number of 
sections of girder rails, and stating weights per yard and per mile; 
the rails range from 60 lbs. to 109 lbs. per yard. Slot rail sections 
shown in the same excellent way range from 62 to 80 lbs.; standard 
tce rails from 50 to 100 lbs.; guard rail sections of several sizes are also 
in evidence. The Lorain method of guarding tee rail curves by fasten- 
ing the special-shaped guard securely to the tee rail is illustrated. 
Some first-class special work for crossings, curves, frogs, switches, 
&c., also numerous joints for different purposes are included, and a 
few pages are devoted to street-car trucks. The illustrations are 
80 large and so well executed, both by block-maker and printer alike, 
that the catalogue is quite an attractive art album relating to Lorain 
street tramway and railway track work. 

A new list, neatly bound in red covers, of resistance materials 
has been issued by Messrs. W. N. Brunton & Son, of Musselburgh. 
The list is claimed to be very complete, and to comprise resistances 
from 12 to 51 times that of copper. The firm makes a speciality of 
“ Beacon" wire, which is said to be the highest resistance wire 
on the market, and is now being used by leading electrical 
engineering firms in England and on the Continent. The list also 
gives prices, &c., of a special brand of Atlas armature binding 
wire, and prints showing some shapes of wire that the firm have 
been drawing for the electrical trade. A few blank pages are left 
for notes. 

The India-Rubber, Gutta-Percha, and Telegraph Works Company, 
Limited, bave brought out a wholesale price list of vulcanised india- 
rubber manufactures. Attention is called to certain alterations in 


prices which came into force on January Ist. 


A new edition of their catalogue of electrical engineering plaut 
has been issued by the Brush Electrical Engineering Company. 
The Mordey-Victoria and Brush “Inductor” alteruators, Brush 
series dynamos, Universal” two-pole direct current dynamos, 
medium and high speed alternating current single-phase motors, 
" Universal " engines direct coupled to Mordey-Victoria or Brush 
inductor alternators, transformers, high tension switches and fuses, 
high and low tension switch fuses, lightning arresters, Brush- 
Geipel" automatic regulators; Brush and Brush-Vienna arc lamps, 
also enclosed arc and incandescent lampe, are all described. The 
illustrations are excellently arranged and printed, and the general 
get-up of the list is all that can be desired. 

The Westinghouse Companies’ Publishing Department sends us a 
copy of circular No. 1,037, in which engine type alternators are 
particularised and fully illustrated. 

There was recently sent to us a well bound catalogue of the Crosby 
Steam Gage and Valve Company, of Boston, U.S.A., and London. 
Pressure and vacuum gauges of various styles, test pumps, steam 
whistles, steam engine indicators, feed-water regulators, valves, 
planimeters, and a variety of other fittings of a like character are 
detailed, and numerous first-class blocks are used to illustrate them. 
Directions are given for connecting Sargent's electrical attachment 
and the circuit closer to Crosby indicators. The Crosby Company 
has been producing boiler and engine fittings for nearly 30 years, 
and has brought about various improvements with a view to securing 
a higher degree oi economy, better working, and affording security 
to human life. 

Messrs. Davey, Paxman & Co. have placed before us a price list of 
their Peache patent high speed engine. "The general features of the 


we 
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engine, which are more or less familiar to our readers, are described, 
and by means of sectional drawings and tabulated details, the 
dimensions, capacities, prices, and so forth, are ascertainable of 
single-crank and three-crank engines. 
z- Messrs. G. G. Blackwell, Sons & Co., Limited, of Liverpool, send 
us a booklet relating to their special refractory and furnace linings. 
Their magnesite bricks are claimed to be specially advantageous for 
use in the linings of open hearth and reheating furnaces for steel, 
and also for the smelting works where lead, copper, silver, spelter, 
zinc, and other metals are treated. They will stand exceedingly 
high temperatures, and are claimed to last four or five times as long 
as the best silica brick made. 

The Eastern Telegraph Company has sent us one of its very 
handy little pocket note-books with perpetual calendar, particulars 
of telegraph lines and rates, and a map of telegraph cable routes. 


Electrical News from Australasia.—Our contem- 
porary, the Australasian Ironmonger, contains in its current issue 
some interesting notes of electrical development schemes in 
Australasia :— 

A power station of over 1,000 H.P is about to be erected at the 
corner of Ridge Street and Miller Street, at North Sydney, in con- 
nection with the local tramway system, the machiuery for which is 
now in process of manufacture. 

- In New Zealand the City of Auckland and the Municipality of 
Greytown have passed Bills through the Lower House to enable 
them to make arrangements for electric lighting, and the supply of 
electricity for public or private purposes. It is proposed that 
the Waiohine River should he utilised to provide the motive power 
for the Greytown scheme. The Rosly Tram Company (Dunedin) 
have substituted electric traction for hoise cars on the extension to 
Maori Hill. This is the first electric tramway in New Zealand. 
The cars are handsome, comfortable, lighted by electricity, and 
capable of travelling at a great speed. As this line has proved such 
a success, there is every likelihood that it will be followed by other 
lines within Dunedin itself. 

In South Australia Barker & Co., of Adelaide, are negotiating 
with the Port Pirie people for the installation of an electric plant. 
The municipality has a contract with the gas company for lighting 
40 lamps, which has some three years to run; but it is willing 
to allow Barker & Co. to erect poles and wires for private lighting. 
Ata meeting of ratepayers on November 14th a resolution was 
passed recommending the Council to grant such leave, “subject to 
the Corporation satisfying themselves that the rights of ratepayers 
will be fully conserved.” 

In Tasmania the lighting of Devonport by elcctricity or gas is 

provided for in a Bill now before Parliament. Power is given the 
local authorities to borrow £11,000 for carrying out the work. 
With this sum either electricity or gas is to be installed for lighting 
and power purposes within and around the town. Before borrowing 
the money, however, the assent of the ratepayers has to be obtained, 
and the work when completed is not to carry a heavier lighting rate 
than 2s. in the £. 
In Victoria the Melbourne and Metropolitan Gas Company, being 
compelled to charge a uniform rate for all gas supplied, is challeng- 
ing the right of the Melbourne City Council to supply electricity 
for motive power at 3d. per unit, when the charge for lighting is 
5d. and 6d. per unit. A writ of injunction has been issued by the 
gas company to restrain the Council from continuing to differentiate 
the charges. 

From Melbourne comes the news that a great cry was raised in 
labour circles early in the month at the reported acceptance by the 
City Council of a tender for imported machinery, even though .a 
local manufacturer had offered to supply the plant more cheaply. 
The Age stated that the tender of D. Diercks & Co., Prop., Limited, 
had been accepted for two motors at £1,017 10s., whereas 
Mr. G. Weymouth quoted £975. It turned out, however, that Mr. 
Weymouth's tender was £975 for the motors, and £213 10s. for 
certain spare parts, which were quoted separately, but which were 
seemingly included in the importing firm’s price. In dealing with 
the Age's protest, the Mayor said the colonial firm's tender so far 
from being lower was really 17 per cent. higher. Things being 
equal, the City Council desired to see work done there on all occa- 
sions, but they could not be expected to go so far in encouraging local 
industry. Several members were in favour of accepting the local 
manufacturer's tender, even at such an advance, but the great 
majority were against it. 

In Western Australia the Boulder Municipal Council has decided 
that all electric light installations must be made by the proper 
employés of the Council, and in all cases where private persons 
make installations the Council will refuse to supply electric 
current. 

In Mount Morgans, a newly gazetted municipality, some 130 miles 
north of Menzies, a successful trial of Western Australian Mount 
Morgans electric lighting plant was made a few days ago. The 
town will shortly be lighted from the Westralia” by the Mount 
Morgaus Electric Light Company. 


Fire.—A fire which cecurrd at the Dover Collieries on 
Sunday night was due to the fusion of the electric light wires, but 
the damage done was slight. 


Installation Work in 1900.—Messrs. Drake and 


Gorham inform us that during the past year a large number of 
installations have been erected. Amongst the country houses may 
be mentioned :—Panshanger for Ear] Cowper, K.G., Blackmoor for 
Earl Selborne, Doddington Park for Sir Delves Broughton, Bart., 
Hardwicke Grange for Frank Bibby, Esq, Moor Hall for 
John Balfour, Esq. Whitney Court for James Hope, Esq. 
Epperstone Manor for Francis Ley, Esq., Straffan House for 
Bertram F. Barton, Esq. Sarisbury Court for W. Garton, 


Esq., Balcombe Place for E. Tate, Esq., Fowey Hall for C. H. 
Hanson, Esq., Kildrummie Castle for James Ogston, Esq., Cawston 
Manor for George Cawston, Esq, Vivod for Capt. Best, The 
Outwoods for C. W. Catt, Esq., Woodcote Hall for Capt. Foster, 
Gallowhill Hall for R. Clayton Swan, Esq., Hallaton Hall for 
S. Nevins Bankart, Esq., Bereleigh for Col. Hudson, Pitchford Hall 
for Col. Cotes, Evretield Lodge for Capt. Loder, Hanworth Hall for 
Major Barclay, Pinkney Park for Col. Turnor, Hamels Park for 
H. Shepherd Cross, Esq., M.P., Whitchester for A. Smith, Esq, 
Heybridge for J. W. Philips, Esq, Bilton Dene for C. F. 
Hutchinson, Esq., Howbury Hall for J. E. Platt, Esq., Rettendon 
Hall for A. W. Craig, Esq., Deausgreen for J. E. G. Grove, Esq., 
Debden Hall for J. A. Fielden, Esq., Makerstoun House for 
H. Scott Makdougall, Esq., Barnacre Lodge for T. H. Rushton, Esq , 
Faircrouch for F. W. Manson, Esq., Bullington House for N. 
Nicoll, Esq., Newlands Park for J. H. Edwards, Esq., Heatherside 
for Mrs. Moore, Naughton House for Col. Anstruther Duncan, 
Abberley Hall for W. Jones, Esy., Tudor Grange for Alfred F. 
Bird, Esq., Higham Grange for Hon. E. H. Pierrepont, Moniaive for 
Mrs. Montieth, Stratton Audley for J. Blundell Leigh, Esq., and 
others. Contracts have also been concluded for the electric light- 
ing of Brockhampton Park for Fairfax Rhodes, Esq., Glengonnar 
for Sir Edward Colebrooke, Bart., Highgreen Manor for C. W. 
Bell Esq., &c., and the work will shortly be commenced. The 
London work includes the houses of Lady Beauclerk, Hon. Mrs. 
Algernon Bourke, Hon. Miss Plunket, Capt. Beaumont, T. F. Blackwell, 
Esq., €. E. Tritton, Esq., Henry Tate, Esq:, Mrs. Gardner. Large 
installations are being carried out for the Mazawattee Tea Company, 
Calico Printers’ Association, and Aldershot Camp, in addition to a 
number of mills in various parts of the country. The whole of the 
electrical equipment for the lighting of Ingleton was also installed 
during the past year. Orders continue to flow in from tbe trade for 
the various specialties supplied by the firm, such as Nevile patent 
automatic accumulator switches, spring contact switches, &c. The 
Janduslamp still maintains its position in the enclosed arc industry. 
After several years of experiment the alternating lamp has now 
been introduced, and speciallamps have been brought out for use 
on tramway and high voltage circuits. 


Italy.— The Italian Minister of Agriculture has just pub- 
lished some interesting statistics on the hydraulic energy utilised 
for the development of electricity during the year 1899. A 
correspondent writes that “it appears that no less than 2,909 con- 
cessions were made in this connection— 2,701 for traction, public 
lighting, and the generation of motive power; 26 for domestic 
uses and 92 for various other purposes." 


Leeds,—An electric launch will shortly be running 
on the Waterloo Lake, Roundhay Park. It will be 55 fect long. 
and will accommodate about 70 persons. The Thames Electric and 
Steam Launch Company are the designers and builders. 


The Liverpool Case Dismissed.—The hearing of the 
case in which Edwin Isherwood, of the firm of Isherwood Bros., 
electrical engineers, South Johu Street, Liverpool, was alleged to have 
abstracted electricity from the Liverpool Corporation supply, took 
place before Messrs. Thomas Bell, Alfred Booth, and Thomas Linton 
in the Liverpool Police Court on the 4th inst. The cage was heard in 
the Court nearly three weeks ago, but as the two magistrates who 
heard it were divided in opinion, the case came on for fresh hearing. 
Mr. W. H. Quilliam appeared for the defendant, and Mr. Pierce for 
the Corporation of Liverpool. 

Mr. Pierce stated that the defendant's premises consisted of an 
office and a workshop, which had been lighted by means of nine 
electric lights, and an extraordinary diminution in the quantity of 
electricity consumed had been noticed. In January the consump- 
tion was 28 units. In March it bad fallen to 19; in April to 15; 
in August to 5, and in September to 2. Observing this the officials 
of the Corporation made inquiries, and got iuto communication with 
a youth named Lake, who had been employed by Isherwood. Lake 
had stated that he saw Isherwood attach & copper wire from the 
wire leading to the meter, to the wire leading from the meter, aud 
by this device, counsel asserted, the electric current was diverted 
and went for consumption without passing through the meter, and 
consequently without being registered. 

Albert Addison Lake being called, said that defendant told him 
where he had made the connection between the wires, that he had 
done it because the meter registered too much, or that the Corpora- 
tion charged too much, and that he did not see any harm in taking 
it out of them. He (witness) had seen the defendant at that on other 
occasions. Cross-examined by Mr. Quilliam, the witnessadmitted that 
he had been dismissed because he was inattentive to his work. He 
had told another workman named Morgan that he had seen 
defendant making the connections, and that if he treated him shabbily, 
he would be revenged on him. 

Defendant emphatically denied the evidence of the witness Lake, 
and Mr. Quilliam laid stress upon Lake's remark about being 
revenged on his old employer. 

The magistrates found that the charge had not been proved, and 
accordiugly dismissed the case. 


Trade Announcements, — Mr. L. Broekman has 
removed his offices from No. 34, Victoria Street, to 12, Dartmouth 
Street, Queen Anne's Gate. The steadily increasing orders for 
installation of Epstein accumulators, as now made by the sole 
licensees, Messrs: W. O. Rooper & Co., of Stafford, for whom he 
is acting as representative, render these storage batteries Mr. 
Broekman's principal speciality. We are informed that light 
secondary cells for traction purposes, train lighting, and automobiles, 
in which the positive, or working plates, are of Planté formation, 
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while the negatives consist of metal gauze, treated by a special 
process, have also been developed to a high degree of perfection, 
and are now ready for supply on a commercial scale. In thus 
realising the aim of effecting an efticient combination between low 
weight of batteries and great lasting power, it is stated that an 
important advauce has been made on all other attempts in this direc- 
tion. Mr. Broekman also states that he is giving considerable 
attention to the design and construction of motor vehicles, both 
electric and petrol, for all purposes, and through the support 
afforded him from a London automobile works, he is in a position 
to arrange for trials, and to demonstrate the working of the latest 
improve nents. 

Messrs. Blake & Knowles Steam Pump Works, Limited, of 175, 
Queen Victoria Street, inform us that their Manchester representa- 
tives, Messrs. Doherty & Donat, have opened a showroom at 82 and 
83, Deansgate Arcade, Manchester, where a selection of the Blake- 
Knowles pumps will be on view, these comprising their power and 
steam-driven types of pumping machinery. " 

The Telautograph Company, Limited, has taken larger premises 
at 19, New Union Street, Moorgate Station, E.C. 

The business of Messrs. Crowther & Co., of Manchester, has been 
formed into a limited company, with the title “ Crowther & Co.’s 
Electrical Industries, Limited.” The registered offices are at 43, 
Lower Mosley Street, Manchester. 


Trade in 1900.—Messrs. Geipel & Lange inform us that 
their business during the past year has been the largest on record, 
satisfactory increase having taken place in all departments. The 
orders for Geipel's patent steam traps have been largely in excess 
of those for the previous year; the trap obtained the “Hors 
Concours "award at the Paris Exhibition, and was used exclusively for 
draining the steam pipes there. They have carried out a number 
of electric power installations in important works, mostly on the 


three-pbase system with Brown-Boveri plant, for which they hold 


the agency for the South of England. They have lighted a number 
of country mansions, using water, steam, and oil engines, and sup- 
plied the whole of the generating plant for the New Grand Theatre 
at Clapham. In the course of the year they have added the follow- 
ing to the agencies they already held, viz., Ward-Leonard apparatus, 
The Vulcan Electricity Meter, both ordinary type and prepayment 
type, which they have already supplied to important municipal 
electricity supply works, one Corporation alone during the past 
month taking over 100 of these meters. The Centrator Motor Speed 
Reduciag Gear, which enables a high speed motor, at a very small 
extra cost, to be converted into a slow speed motor with no loss in 
efficiency. The Chapman Voltage Regulator. For traction work, a 
new line of circuit breakers has been introduced with success. The 
department which deals with the supply of accessories to the trade 
has also done a large and increasing business in their several 
specialities. 


ELECTRIC LIGHT AND POWER NOTES. 


Bath.—Mr. Manville is to advise the Surveying Com- 


mittce how to improve and alter the destructor. 


Batley.— The L. G. B. has sanctioned the borrowing by 
the Corporation of £25,402 for electricity works. "The Corporation 
will proceed with the erection of a generating station at an early 
date. 


Beckenham.—The U.D.C. is going to apply for leave 
to borrow £20,000 for extensions of the electricity works. 


Blackburn.—The Electrical and Tramways Committee 
recommends the Corporation to increase the salary of Mr. Giles, 
the electrical engineer, from £500 to £700, on condition that he 
remains at Blackburn for four years. It is also proposed that he be 
paid an additional £150 per annum in respect of the electricity 
and tramway extensions, which will involve an outlay of about 
£200,000. ` 


Bradford.—The Electricity Committee has resolved that 
the consideration of the charges to the Tramways Committee for 
the supply of electricity be deferred until the end of the financial 
year in March. l 


Brighton.—The T.C., at its last meeting, passed a report 
from the Lighting Committee, intimating that approval had been 
given to a proposal of Mr. John Christie, resident engineer, to. place 
an order with Messrs. Willans & Robinson, Limited, for the addi- 
tional condensing plant which would be required for the new sets 
already ordered, at a cost of £900. The committee had agreed to 
the terms for the supply of electricity for tramways purposes set 
out in a joint report of the tramways engineer and the resident 
engineer of the electricity works. It had been decided that appli- 
cation be made to the L.G.B. for sanction to borrow, for a period of 
25 years, a sum of £13,200 for the purposes of the electricity under- 
taking of the Corporation. 


Bristol.—The Council has sanctioned the purchase of 
two steam engines and dynamos, at a cost of £4,390. 


Caledonian Electric Power Company's Scheme.— 
There is every indication that the order of this company will meet 
with grent opposition from the following among other Councils :— 
Glasgow, Greenock, Renfrew, Helensburgh, Clydebank. 


: €arharvon.—The T.C. has resolved that the application 
of Mr. E. W. J. Peterson for a prov. order to light the town with 
electricity, which it had previously agreed to supporton certain 
conditions, be now opposed. 


Cleckheaton.—The Electricity Committee has received 
a report from Messrs. Gibbings and Baker upon the proposed 
electric lighting scheme. The three-wire direct current system, 
with 230 volts at consumers’ terminals, is recommended, and 
provision is to be made for supplying power to the electric tram- 
ways, agreed upon with the British Electric Traction Company, 
Limited. The high-speed vertical type of engine is to be adopted, 
with jet condensers and Lancashire boilers; the initial capacity of 
the station is put at 300 kw. for lighting. The total capital outlay 
is estimated at £16,727, with £5,740 in addition for refuse 
destructors, The Committee adopted the report, and will apply to 
the L.G.B. for sanction to the necessary loans. 


Colwyn Bay.—The Electricity Committee has instructed 
Messrs. Lacey, Clirehugh & Sillar to prepare specifications and 
plans for extension of plant, which has become necessary owing to 
the increased demand for current. 


Darlington.—The E.L. Committee has appointed Mr* 


C. A. Frost assistant electrical engineer, at £120 per annum. 


Derby.—The T.C. has agreed that the salary of their 
engineer, Mr. T. P. Wilmshurst, be increased from £350 to £400 
per annum, and afterwards by £50 per annum to £500. 


Dorking.—The U.D.C. has brought its negotiations with 
the West London and Provincial Supply Company, Limited, to & 
satisfactory conclusion, and the necessary agreements are to be 
executed as soon as possible. 


Dublin.—A joint report bas been submitted to the E.L. 
Committee of the Corporation by Mr. Hammond, consulting elec- 
trical engineer, and Mr. Harty, borough surveyor, with regard to 
the tenders for the erection of & power station at Pigeon House 
Fort. Mr. Hammond has suggested various alterations in the 
design of the buildings, by which it is believed the cost will be 
reduced to £27,000. The four firms who originally tendered are to 
be asked to amend their tenders in accordance with the modified 
plans and specifications. 


East Grinstead.— The D.C. has decided to spend £25 


in employing an expert to report on the prospects of an electrio 
light undertaking in the town. 


Eecles.— The T.C. has received the sanction of the 
L.G.B. to the borrowing of aloan of £5,308, which represents the 
ie expenditure on the working of the electric light under- 

ing. 


Holyhead.—The U.D.C. is making inquiries with. the 
view of getting a supply of electric light for the district. Some 
experts have suggested three turbines. The cost is approximately 
placed at £18,000. 


Felixstowe,—The D.C. is asking Sir W. H. Preece to 


advise on the question of electric lighting. 


Glasgow.—At a meeting of ratepayers in the district on 
2nd inst. it was resolved that the Corporation should light Great 
Western Road by electricity at the earliest possible moment. The 
poles at present in use for tramway purposes are considered 
suitable for this mode of lighting, but in their unlighted condition 
in the middle of the road are considered a source of danger. 
Prof. Yourg presided, and Prof. Andrew Jamieson spoke on the 
advisability of the retention of the centre poles, vided they are 
lighted by electricity. This agrees entirely with the view expressed 
by us last week. 


Grimsby.—The electricity supply was inaugurated on 
January lst, the current being switched on by Alderman Dobson, 
chairman of the Lighting Committee, in the presence of a large 
number of members of the Corporation and visitors. Mr. A. W. 
Vignoles is the resident electrical engineer. 


lifracombe.—The U.D.C. has resolved to transfer its 
prov. order for electric lighting to a company ; as the undertaking 
ought to be a profitable one in such a locality, no doubt there will 
be plenty of offers. | 


Italy.— Antonio. Cavalieri-Ducati, contractor, Bologne 
(Italy), has presented to the Inspector-General of Italian Railways 
a project (applying for a concession for the period of 30 years) for 
the construction of & reservoir for the utilisation of the waters of 
the Setta river with a view to supplying electricity for public and 
private use. The supply of water would be at the rate of 30 litres 
per second. The reservoir would bave a capacity of 12 million 
cubic metres, would be 20 metres deep, and would be situated at a 
height of 250 metres above the level of the sea. It would have a 
length of 3 kilometres and an average width of 500 metres. The 
head of waler would be 15 metres, and the basin of collection would 
cover an area of 235 kilometres square. The cost of the under- 
taking is calculated at £280,000. | 

Messrs. Iwin, Maggivré, Bach and Pasquet have designed a project 
for the utilisation for electrical purposes of two torrente of tbe 
Pellice river (Pinerolo) and have applied for a concession in the 
name of a company in course of formation for the exploitation of 
the project. The estimated costs of the undertakings are £20,000 and 
£28,000 respectively. i 
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Lancashire.—The Lancashire Electric Power Company, 
in accordance with the powers obtained under their Act last session, 
have now offered terms to several local authorities in Lancashire 
for the supply of electricity in bulk. To the smaller urban and 
rural districts, &c., they offer the following terms, which are 20 per 
cent. below the maximum rates which they are entitled to charge 
under the Act:—For a supply averaging 300 hours per quarter 
1:87d. per unit, 400 hours 1:60d., 500 hours 1'44d., and 600 hours 
1:333d. The following figures show the cost at which electrical 
energy is generated by the various local authorities who have gene- 
rating stations within the area of supply, the figures being caleu- 
lated from last year's official returns, and including interest on 
capital expeuded on generating pluut and a proportion of the 
expenses of management, but not including the cost of distribution 
or the interest, &c. on the capital expended upon distributing 
mains :—Southport, 2:23d. per unit; Burnley, 240d. per unit; 
Oldham, 2:50d. ; Bolton, 2:59d. : St. Helens, 2:65d. ; Nelson, 2:67d. ; 
Bury, 2:69d. ; aud Blackburn, 2°73d. 


Lancaster.—The appointment of a new electrical engi- 
neer has been deferred, as the selected candidates objected to being 
under tbe control of the borough surveyor while temporarily dis- 
charging the duties of Mr. Fraser, who is on his way home from the 
wak 


London.—The City of London Electric Lighting Com- 
pany has protested against the procedure of the Post Office in laying 
its telephone wires immediately over the electric lighting mains. 
Whether the autocrats of St. Martin’s-le-Grand will be induced to 
consider the matter in a reasonable spirit is, however, open to 
question. 


Norway.—An important project for the supply of electric 


current for lighting and motive power to the city of Christiana is at 
present in course of realisation. It consists of a turbine installa- 


tion on the River Glommen, the largest that has yet been constructed 
in the district. | 


Nottingham.—The reports of the city auditors on the 
finance accounts for the half-year ended September 30th, 1900, 
show, in respect of the electricity department, receipts amounting 
to £74,246 6s. 8d., and payments totalling £81,445 14s. 11d. Loans 
hav^ heen raised to the amount of £314,956 17s. 5d., and of this 
sum, 33, 800 has been allocated to the electricity department. 


Ross.—The U.D.C. has unanimously consented to the 
application for a prov. order promoted by Mr. John Parker, of 
Hereford, for the supply of electric light fer Ross. The company 
promoting the scheme will have a capital of £8,000, and it is esti- 
mated that the cost of the installation will be £7,800. 


Sheffield.—The E.L. Committee has appointed Mr. A. 
Doxey to be chief assistant engineer and deputy manager of the 
electric supply department, at a salary of £250 per annum. 


Todmorden.— The T.C. has resolved to apply to the 
B. of T. for a prov. electric lighting order. 

West Hartlepool.— The supply of electricity for private 
lighting has been commenced. 

West Riding.—The Leeds Chamber of Conunerce has 
unanimously resolved to support the Bill to be promoted by tbe 


Electric Power (Yorkshire) Company in the next session of Parlia- 
ment. . 


Wednesbury.—The Town Council has appointed a C'om- 
mittee to take steps for the supply of electricity in the borough. 


Wigan.—Colonel Durnford, R.E., an inspector of the 
L.G.B., held an inquiry last week relative to the application of the 
Corporation to borrow £16,500 for electric lighting purposes. It 
was explained that the application was in nuticipation of a number 


of applications for supply not already provided for. There was no 
opposition. 


York.—The T.C. has decided to place a contract with 
Messrs. Crompton & Co. for additional plant at a cost of £5,750, 
and to raise the salary of Mr. Midgelcy, electrical engineer, from 
£200 to £302 per annum. The first nine months’ working of the 
installation has resulted in a net protit of £142. 


Yorkshire, —The Bill for incorporating and conferring 


powers on the South Yorkshire Electric Power Company, to which | 


we referred recently, has been duly deposited for introduction into 
Parliament next session. The general purposes of the company, as 
defined in the Bill, says the Financial Times, are to supply electrical 


energy in bulk to authorised undertakers, and to furnish 
power to any person. The energy supplied to authorised 
undertakers may, under this Bill be used for lighting 


purposes, and the energy supplied to any person for power 
may be used for lighting any premises on any part of 
which the power is utilised. The area within which the company 
proposes to carry on business is set out at great length in a schedule 
attached. to the Bill, but, by express enactment, the company is 
prohibited from exercising any powers in Bradford, Leeds. and 
Sheffield, and except for the purpose of obtaining convenient access 
to some other district a similar restriction is placed upon the company 
in Halifax, Huddersfield, Wakefield, Dewsbury, Batley, Morley, 
Brighouse, Keighley, Doncaster, Barnsley, Rotherham, and Todmor- 
den. The capital ofthe proposed company will be £2,000,000, with the 
right to raise further moneys by the exercise of borrowing powers 
to au exteut uot exceeding one-third of the issued capital The 
share capital will be divided into 200,000 £10 sharcs, with power to 


split the shares into preferred half-shares and deferred half-shares. 
The first directors’ names in the Bill are Sir Richard Mottram, Sir 
William Aynew, Mr. H. A. Earle, and Mr. W. P. J. Fawcus. The 
dividend payable on the capital is to be on a sliding scale based on 
a standard price of 24d. per unit. Subject to this the dividend is 
to be at a staudard rate of 8 per cent. 


ELECTRIC TRACTION NOTES. 


Birkenhead, — On Wednesday last week, a trial trip 
was made at midnight with one of the new cars of the Birkenhead 
electric tramways. On Thursday afternoon another trip was made, 
from the New Ferry Terminus to the Birkenhead Town Hall and 
back. Both trips were reported to have been successful. The car 
used was coustructed by Messrs. G. F. Milnes & Co., Birkenhead. 
It has a single deck and three compartments, the middle one being 
for first-class passengers. aud the end ones for smokers; 34 passengers 
can be carried in the car with comfort. 


Bolton.—The Corporation electric tramways system has 
now been in operation twelve monthe, and it is expected that this 
year's balance-sheet will show a profit of about £20,000, subject to 
the customary deductions for depreciation of cars and repairs to 
the lines. On New Years day 100,000 persons used the cars, the 
reeeipts amounting to £430. Some extensive changes are under 
contemplation, to take effect early in the year. These will include 
an alteration of the stages and a reduction of the fares, which at 
present range from 1d. to 5d., the latter being charged on the 
Horwich route, a distance of about 7 miles. Is has been the 
practice to run the cars on all routes except two from a common 
centre, which has led to serious congestion in the centre of the 
borough, and has been responsible for great wear and tear of the 
track, but the Council has jns* decided, by way of experiment, to 
introduce, as early as possible, a town circle arrangement. A 
new track will be Ja‘d, aud light cara run upon it to connect with 
the cars to the suburban dis’ricts, the latter to have new startin 
places convenient for their respective routes When the centr 
lines have been relaid, it is proposed to lay double lines ia place of 
the ex'sting single lines, aud loops on the other routes. These 
improvements will, it is anticipated, greatly facilitate the traffic, 
and materially increase the revenue. 


Brighton.—The Tramways Committee of the T.C. have 
received a reply feom the Tramways Eagineer (Me. Holliday), 
stating that he had met the Resident Engincer of the Lighting 
Department (Mr. J. Christie) and discussed in detail the best and 
most economical means of obtaining electricity for the tramways, 
having in view the fact that a duplicwe plant is absolutely 
neceseary for tramway purposes, and also having regard to the fact 
that in probably about three years’ time from the present date the 
whole o. the current required for lighting purposes will be generated 
at the Corporation's new works at Portslade. The system that Mr. 
Holliday proposed, namely, to instal plant in duplica'e at the North 
Road Electricity Works, viz., one unit of 325 kw. capacity, and two 
units of 175 Kw. capacity each, with engines, switchboard, &c., as 
here detailed, would meet the requirements of the Tramways Depart- 
ment. Capital expenditure to be met by the Electricity Department, 
i.e., eite for installation, to bo obtained by purchasing one of the 
cottages adjoining the North Road (Station) Electricity Works, 
£1,000 ; engines and dynamos, 650 Kw. capacity, made up in inter- 
changeable units to meet tramways requirements, £6,500; 
foundations for engines, dynamos, &c, and building, one storey 
high, with l1ptern roof light, £500 ; switchboard complete, including 
Board of Trade panel, £700; steampipes and condensers, £1,500 ; 
boilers, £2,500; negative booster, £500; total, £13,200. The above 
pans to be used exclusively fur tramway purposes, the generatora 

eing compound machines wound for 500 to 550 volts. The engineers 
were agreed that, the adoption of such a system as above 
pruv.ded for, in lieu of a system embracing a battery sub-station, 
they would effect a saving of something like £10,000 capital outlay. 
They were also agreed that an equitable arrangement for the 
charge for current by the Lighting Department, inclusive of all 
charges, would be met by the maximum demand system, as follows :— 
5d. per unit for the first hour, 1d. por unit afterwards, on the output 
of the tramway consumption, based on 325 Kw. for 365 hours per 
annum as maximum demand. Tae Tramways Department to 
undertake that when the Portslade Station is installed, they 
will take over their portion of the plant at North Road Works, or 
in the event of the plant being sold, to bear the whole of the loss 
i: curred ia regard t» such sal», but the option as to whether the 
plant shall be sold is to lie colely with the Tramways Department, 
P.ovided further, that in resp-ct of the spare engine and 
dynamo (325 kw. capacity) that well not be running, tha Tramways 
Committee shall meet the charges based on the capital value of such 
set for interest, s nking fund, and depreciation ; also maintenance 
and repairs. Tbe committee r-solved that the arrangement for 
the supply of electricity for tramway purpu3es on the terms set out 
in the above report be agresd to. These proceedings were confirmed 
by the Council without debate. 


Buenos Aires.—The Municipality has granted a further 
extension of six months to Mr. Charles Bright to open to public 
service the second and third sections of the Buenos Aires Electric 
Tramways, of which he is the concessionaire. 


Cardiff.—The Electric Lighting and Tramway Committee 
has placed a contract for the erection of car sheds. 
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Chester.— A poll of the ratepayers took place on Monday 
for or against the proposed purchase of the tramway system by the 
Corporation. The cost of the lines would be over £13,000, and a 
Bill had been drafted for powers to raise about £15,000, this being 
the estimated cost including certain proposed extensions. The 
voting was 4,484 for, and 2,627 against the purchase — majority 
1,857. 

Dewsbury.—It is expected that work in connection with 
the construction of electric tramways in the Dewsbury district will 
be commenced by the British Electric Traction Company at an 
early date. At present there is a private system of steam tram- 
ways from Dewsbury to Batley, Birstall, and Gomersal. With the 


exception of the Batley Corporation all the local authorities in- 


terested in this line have agreed to exercise their powers of 
urchase of the various sections and lease them to the British 
lectric Traction Company. Au attempt is being made by the 
company to secure the Batley section also, if not permauently, at 
any rate until the Batley Corporatiou constructs electric trams in 
its own area, powers to do which it has obtained from the Board 
of Trade. 


Dumbarton.— The County Council has decided to apply 
for a prov. order for electric lighting and power, tramways aud 
light railways, within the county. It has also decided to oppose 
the proposed order of the Caledonian Electric Power Company, 
which embraces part of the County of Dumbarton. 


Glasgow.—.\ memorial tablet was placed in position in 
one of the walls of the new generating station at Pinkston of the 
Corporation Tramways Department on the 2nd inst. by Lord 
Provost Chisholm. Councillor Walter Paton, convener of the Tram- 
ways Committee, stated that the station was the largest of its kiud 
in Europe. He stated that the Allis engines from America were 
now on the ground, and had been delivered before the arranged 
time. The first Musgrave engine was to be delivered shortly. The 
Stewart auxiliary engines were now on the spot, and the 
majority cf the Babcock & Wilcox boilers were now in position. 
The street work was practically finished. 


Isle of Wight.—A financial daily paper says that in the 
next Session of Parliament a Bill will be int:oduced t» ir corporate 
a new railway company by the name of The South-We:tern and 
Isle of Wight Junction Railway Company," with powers to con- 
struct a railway under tbe Solent and thus give a complete land 
communication between the msinland and the Isle of Wight. The 
proposed railway will be just over 74 miles in length and will com- 
mence at Sway by a junction with the Lymington Branch of the 
London and South-Western Railway, and will terminate by “a 
junction with the Freshwater, Yarmouth and Newport Ruilway. 

he length of the intended tunnel under the Solent will be about 
2 miles 500 yards, and as the estimated expense of constructing 
this tunnel is exceptionally large it is proposed to ask for power to 
charge in respect of this tunnel as for a distance of 12 miles. The 
proposed railway throughout its entire length is intended to be 
worked by electrical power, and, with the consent of the London 
and South-Western Railway Company and the Freshu a“er, 
Yarmouth and Newport Railway, the traffic from the proposed 
railway may continue to be worked by electrical power over thote 
t yatems into Brokenhurst Station and into Freshwater and Newport 
Stations. Running powers are also sougbt over the Isle of Wight 
Central Railway and over the Newport, Godshill and St. Lawrenoe 
Railway. The capital of the company is to be £600,000. 


Kingston-on-Thames.— The T.C. on Monday decided 
by formal resolution to oppose the undertaking of the London 
United Tramways Company. 


Liverpool.—It has become necessary to appoint seven 
additional constables to assist in regulating the tramway tratlic, 
which has become very heavy and difficult at points since the 
opening of all of the main routes. 


Metropolitan Railways and Electric Traction.— 
The Metropolitan District Railway Company met at the West- 
minster Palace Hotel, on Monday, to consider the raising of an 
. additional capital of £500,000 and the creation and issue of 
£166,000 of debenture steck, authorised by the Company's Acts of 
1897 and 1900. Mr. J. S. Forbes said the position of their under- 
taking had become desperate owing to causes over which neither 
the directors nor the proprietors had any control—tbe omnibus 
competition aud the development of electric traction on the 
Central London Railway. It bad now been proved that their line 
could be adapted to electric traction at a very moderate cost, and in 
a very short time, and the capital asked for would enable the 
directors to get the work done within the amount of the vote. 
Resolutions for the raleing of the capital were carried unanimously. 


New Malden.—Last week the U.D.C. gave further con- 
sideration to their proposed arrangements with the London United 
Tramways Company, and agreed to waive the purchase clause on the 
understanding that the compauy acceded to certain terms asked for, 
and subject to an abatement of 10 per cent. as was accorded in the 
similar case of Surbiton. The Council also decided to oppose the 
tramway Bill promoted by the Kingston Corporation. 


Npain.—An electric tramway is to be constructed in the 
town of Cadiz. 


Underground Railways.—A meeting of residents of 
Paddington, held on Tuesday, passed the following resolution :— 
„That, considering the serious damage and great annoyance caused 
by the t ential London Railway, this meeting cf residente on the 
Paddington Estate is of opinion tbat no new Bu! affecting this 
district should be allowed to pass for constructing a similar railway 


: ownership 


until further experience bas been obtained as to the «ff. ct of under- 
ground ele::tric railways upon surface property, and wbat alterations 
in the condition of working or in structure can be devised tu remedy 
noise and vibration arising therefrom; aod that, in any case, 
roper Clauses should be inserted for providing compensation for 
mage. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cable Rates.—Kcuter’s agent at Sydney 
says that it has been decided at a conference of the New South 
Wales and Victorian Postmasters that their respective States shall 
accept the reduced cable rates from the 1st prox. 


Pacific Cable. — The Ayents-General of New South 
Wales and Victoria have been appointed representatives of Aus- 
tralia on the Pacitic Cable Board. 


Portsmouth Telephones.—The ‘Town Council last 
week discussed a recommendation from a committee to establish a 
municipal telephone exchange at an estimated cost of £26,500. 
The Postmaster-General had granted the Council the necessary 
licence, but after a long discussion it was decided by a small 
majority to refer the whole matter back to the committee. 


St. Petersburg Telephones.—The concession for work- 
ing the telephones has been granted to the Municipality of St. 
Petersburg, whose tender was the lowest. 


State-Owned Cables.—Sir Sandford Fleming has 
addressed a lengthy, but very interesting, letter to the Hon. 
William Mulock, Postmaster-General, dated Ottawa, January 1st, 
1901, with the title, A State-Owned Telegraph Service Girdling 
the Globe." "We make the following extracts:— 

"o7. . . A few weeks ago, the Home Government, with the 
Governments of Canada, New South Wales, Victoria, Queensland, 
and New Zealand, completed a long delayed arrangement, by 
jointly contracting for the establishment of the Pacitic cable. This 
act of co-operation involved the adoption of an entirely new 
principle in connection with ocean cables, that is to say, joint State- 
If closely followed up, I am satistied that 
the Pacific cable, established as now determined, will prove to be 
the harbinger of a complete system of State-owned telegraphs, by laud 
and sea, ramifying throughout the whole British Empire. 

„At one time, the Empire was limited to the British Islands in 
Europe ; Au entirely new Empire, consisting of many 
nations, is steadily being evolved, and we cannot fail to recognise 
the vital importauce of providing the best possible meaus of 
bringing each member of the British family of nations into the 
closest possible contact with all other members. But as wide seas 
aud oceans intervene, the desired end cau only be accomplished by 
means of the electric wire. | 

„Electric cables have, to some extent, been already employed 
for a number of years, and they have served a provisional purpose, 
but they are now wholly inadequate. In the progress of events, 
since these cables were first established a quarter of a century ayo, 
in some instances, circumstances-have altered, new conditions have 
arisen, and new needs have been developed, demanding modification 
and change. The existing lines of telegraph, between distant 
portions of the Empire, pass in part through foreign countries or 
traverse shallow seas in proximity thereto, where, at a critical 
moment, they are liable to speedy interruption. Moreover, these 
lines have been established by private companies who exact oppres- 
give rates The companies, too, not content with having loug 
received heavy government subsidies and haviug been rewarded for 
their enterprise by enormous profits have, by force of a combination, 
created a powerful monopoly detrimental to the public interests. 
Complaints are frequent and well founded. . The allied com- 
panies have taken every means to strengthen their monopoly, 
and since the Colonial Conference of 1887, have left nothing uu- 
done to defeat the project of a Pacitic cable. The friends of the 
Pacific cable have, however, never relaxed their cfforts on its 
behalf, aud one reason above all others why they have persisted 
against adverse iufluences and patiently struggled to overcome every 
obstacle, is the vitally important fact, that tbe Canadian route 
between England and Australia is absolutely the only route by 
which the globe may be girdled by an all-British chain of telegraphs. 
It is well known tbat it has fallen to my lot for many years to take 
an active interest in a Pan-Britannic System of Telegraph cables. 
Last month, I addressed the Governor General of the new Common- 
wealth of Australia on the subject, and specially directed His 
Excellency's attention to a striking peculiarity of the electric 
telegraph, which it will be impossible to turn to public advantage 
while the cables and telegraphs of the Empire are controlled by a 
combination of private companies. The cost of sending a message 
by telegraph is not, as is generally supposed, governed by distance. 
It is true that the companies charge according to distances, but this 
is simply an expedient ior obtaining from the telegraphing public 
larger protits. As a matter of fact, there is practically no more 
current outlay incurred iu transmitting long thau in transmitting 
short distance messages. l 

“This remarkable anomaly, added to the equally remarkable, 
although better known fact, that transmissions by the electric wire 
are instantaneous, points toa system of State-owned cables and 
telegraphs as the ideal means of communication for an Empiro 
under such conditions as ours. If it be the case, aud it is iudis- 
putzble, that long distance messages can bé sent at- no more actual 
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outlay than short distance messages, we have happily a means at 
our command, which, if we have the wisdom and forethought to 
apply it, will greatly tend to unify and consolidate the widely 
scattered portions of the Empire. 

"In the determination to establish a trans-Pacific Cable from 
Canada to Australia, the first essential step is now taken. It should 
be followed by State-cables from Australia across the Indian Ocean 
to India and to Africa, thence through the Atlantic, to the West 
Indies and to England, as set forth in my letter to Mr. Chamberlain 
of October 28th, 1898, and in other documents made public. With 
our. whole telegraph system nationalised as suggested, I do not 
hesitate to say that messages will be transmitted to and from the 
most distant British possessions at one-eighth or one-tenth the 
rates now levied by the companies. 

“The subjects of the Queen must see to it that the rivets of a 
gigantic monopoly are loosened. There must be no isolation or partial 
isolation of any of our sister states. British subjects in Canada, in 
Australia, iu New Zealand, in India, in Africa, as well as in the 
mother country must unite in securing complete emancipation from 
the grasp of the great ‘Cable combine.’ Thirty years ago it became 
expedient for Parliament to expropriate the then existing lines and 
nationalise the telegraph service of the United Kingdom. 
Experience has proved the wisdom of that policy and furnished 
irrefragable reasons for its general application . . . . Action 
caunot be taken a day too soon to nationalise our telegraph system 
by land and sea throughout the whole Empire." 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED. 


Arrican—St. Louis (Senegal)-Rathurst .. . Aug. 25, 1900 
St. Louis (Senegal)-Tencriffe .. . Dec. 18, 1900 Jan. 4, 1901 . 
Sourn AkzniIicAN—Pará-Maranham .. March 1,1900  .. n 
Pernambuco-Ceara v . Nov. 29, 1900 
Cayenne-Pinheiro. . Nov. 20, 1900 
Barcelona - Guanta - Cumana - ' Portlamar- 
Carupano (Venezuela) ; . Nov. 1, 1900 . Jan. 9, 1901 
Payta and Barranco . Jan. 7, 1901 
Bolamo-Bissao .. . Dec. 27, 1900 


.. Jan. 6, 1901 
.. Dec. 28,1900 .. oa 
.. June 20, 1899 


Falmouth-Bilbao - ee e: 33 
.. . Jan. 7, 1901! 


Latakia-Cyprus 
Marseilles- Barcelona” 


E 
BouTH AuMERICAN— Communication with Buena- 
ventura and beyond .. is . Jan. 2, 1901 . Jan, 4, 1901 
Interior of Colombia landlines. v Nov. 19, 1900 s 
Ecuador landlines ds .. March 8, 1897 .. + 
Landlines west of Barquisineto and Coro.. Nov. 1, 1900 T is 
Barcelona (Venezuela)-Ciudad (Bolivar) .. Nov. 1, 1900 s T 


Communication with iain ind and 
Baranquilla T 
West Ixptan—Landlines to “Baracoa, Guantago 
and Sagua de Tanamo . 


. Dec. 8, 1900 oe * 4 


Nov. 12, 1900 .. ae 

Landlines between Puerto Plata and San 
Domingo City .. " es . Nov. 20, 1900 d 
Cuinesz—Tientsin-Pekin .. a - .. Junel11,1900  .. T 
Pekin- Kalgan ee [x jJ ee ee ee June 14, 1900 ee ee 
Kalgan-Maimatchin e P e .. June 80, 1900 T 
Tientsin, via Hhanghal . .. .. June 16, 1900 oe 
Tientsin and Taku ria Helampo : .. June 18, 1900 T 

Al lines connecting Cochin China with 
Thuanan .. . Oct. 28, 1900 .. ae 

Communication between Saigon and North 


Annam and Tonkin .. Oct. 28, 1900 
Communication “ria Hanekine” ‘interrupted 

on Persian territory .. oe . Feb. 26. 1900 
Saigon-Bangkok a 3 . Jan. 2, 1901 . Jan. 8, 1901 


Wireless Telegraphy. —W elus telegrapliy was put to 
a severe test on 7th inst., on board the Ostend steamer Clementine 
(Captain Romyn). During her voyage from Ostend to Dover, 
messages were sent the whole way across between ship and shore, 
records being made at every mile of the passage. This was done, 
says the Standard, in the presence of a committee of about a dozen 
Belgian Government officials, who attended specially to witness the 
trials before recommending the adoption of the system for use on 
the mail packets. The snow squalls made no difference to the trans- 
mission of messages, and perfect records were made mile by mile 
right up to the time of the vessel coming alongside the Admiralty 
Pier at Dover. The committee of officials expressed themselves 
exceedingly gratified with the results of the severe tests applied, 
and it is understood that the Belgian Government will be recom- 
mended to put installations on the whole of the Ostend boats. 


—€—€— —— 


CONTRACTS OPEN AND CLOSED. 


| OPEN. 
Aberdeen.—February 8th. The E.L. Committee wants 


tenders for surface condensers, air and circulating pumps. Sec 
* Official Notices " to-day. 
Batley.—February 9th. The Corporation wants tenders 


for three high speed triple-expansion steam dynamos, one balancer, 
and one motor-generator. See Official Notices" to-day. - 

Battersea.—February lst. Tenders are wanted for 
ordinary and prepayment electricity meters. Consulting engineers, 
Messrs. Kennedy & Jenkin. 


Bournemouth.—March 2nd. The T.C. invites tenders 
for 42 electric cars. See Official Notices” to-day. 


Brighton.—January 28th. The Council wants tenders 
for three direct coupled compound-wound steam dynamos (Willans 
engines), tramway switchboard and negative booster for the North 
Road electricity works. See “ Otlicial Notices " to-day. 


Canterbury.— January 80th. The Lighting Committee 
wants tenders for Lancashire boiler, 300-kw steam dynamo, piping, 
condensing plant, and switchboard extensions. See “ Official 
Notices” January 4th. 


Colne.—January 19th. The Electrical Committee wants 
tenders for switchboard, balancer-booster, paper insulated mains, 
earthenware conduits, superheater, battery, ejector condenser, and 
motor pump. See Official Notices“ January 4th. 


Croydon.—January 21st. The Council wants tenders 
for an overhead travelling crane for the electricity works. See 
“ Official Notices " to-day. 

Denmark.—January 21st. The municipal authorities 
of Copenbagen are inviting tenders until the 21st inst., for the 


supply of a battery of accumulators for the central electric lighting 
station. 


Edinburgh.—February 9th. The Corporation invites 
tenders for an engine and dynamo for the McDonald Road elec- 
tricity works. See Official Notices“ to-day. 

France,—January 22nd. Tenders are being invited until 
the 22nd inst., by the French Minister of Posts aud Telegraphs in 
Paris, for the supply of 170 tons of iron wire 8 mm. diameter; 50 
tons ditto 7 mm. diameter; 60 tons ditto 5 mm. diameter and 200 
kilometres of submarine cable core. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous-Secretariat d'Etat des 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


Glasrow.—Tenders are wanted for lighting the grounds. 
the Grand Concert Hall, and the pavilions in the Grounds of the 
Glasgow International Exhibition.— Apply to the engineer, Mr. 
John Young, 4, West Regent Street, Glasgow. 


Glasgow. — January 18th. The Corporation wants 
tenders for the supply of telephone apparatus in connection with 
the Pinkston tramways power station. See Official Notices” 
December 28th. 


Launceston (Tasmania),—The Corporation wants ten- 
ders for the supply of 500 electric meters. See “Official Notices ” 
to-day. 

Oldham.—January 29th. The Electricity Committee 
wants tenders for two 600-1.H.P and four 1,200-I.H.P. engines, each 
direct-coupled to a continuous current dynamo. See Official 
Notices January 4th. 


Paraguay.— January 15th. The municipality of Asomp- 
tion, Paraguay, is inviting tenders for the electric lighting of the 
town. Bond £600. 


Poplar.—January 16th. The Borough Council wants 


tenders for an electric crane (maximum load 5 tons). See “ Official 
Notices " December 28th. 


Rotherham.— January 19th. The Corporation wants 
tenders for the supply of a number of electricity meters. See 
* Official Notices" December 28th. 


Sheffield.—January 21st. The Tramways Committee 
wants tenders for a slow speed vertical engine for driving a 1,000- 
KW. tramway generator. See “Official Notices" December 21st. 


Southport.—January 21st. The Tramways Committee 
wants tenders for poles, brackets, bases, trolley wire, trolley wire 
attachments, galvauised steel wire, and section boxes for the tram- 
ways department. See ''Official Notices " January 4th. 


Sunderland.—February 1st. The Corporation wants 
tenders for condensing plant and cooling tower, secondary battery, 
mains switchboard, and travelling crane for the electric light sta- 
tion. See Official Notices“ December 28th. 


The Hague (Holland). — March 25th. The Communal 
Council administration wants tenders for the supply and erection 
of engines and electric plant for the electrie lighting of the town. 


- Tynemouth.—January 31st. The Corporation wants 
tenders for a 450-kw. steam dynamo. See “Official Notices” 
to-day. 


CLOSED. 
Ayr.—The following is a list of the tenders subinitted to 


the Corporation for tramway cables and overhead work :— 


CABLES. 
= Helens Cable Company, N S £5,138 0 114 
. T. Glover & Co., Trafford Park. "T ss 5,144 12 1 
W. T. Henley’ s Company, London - 5,301 15 8 
Callender's Company, London (accepted) ` .. 5, 158 18 0 
R. W. Blackwell, London ee T 4,872 6 5 
Siemens Bros., Woolwich  .. : „ 6,054 4 8 
Briti-h Insulated Wire Company, Prescot - 4,941 13 8 
Western Electric Company (North Woolwich).. 4,690 6 8 


OVERHEAD. 


British Insulated Wire Company, Prescot 
R. W. Blackwell, London. os 

Macartney, McElroy, London ze T vx 4,216 16 8 
Lowdon Bros., Dundee (accepted) oe ee 4096 0 0 


Brighton.—The T.C. has accepted the tender of Messrs, 
Willans & Robinson for additional condensing plant, at £900. 


(Continued on page 71.) 


.. £4,651 3 10 
<a 4,397 6 1 
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NOTTINGHAM CORPORATION ELECTRIC 
LIGHTING AND TRAMWAYS. | 


Ir is now six years since we published a description of the 
Nottingham electricity works; at that time it had a capacity 
of 390 KW., and was running on the 100 + 100-volt three- 
wire system. Since then a striking development has taken 
place. The original station has been doubled in size, and 
filled with plant having a capacity of 1,600 Kw., 
pressure of supply has been raised to 200 volts; a new 
building hag been added, with a capacity of 4,000 kw., the 
whole of which is either installed, or in course of delivery, 
and an entirely new station is about to be erected, having a 
capacity of more than 10,000 Kw. 

These remarkable figures form an eloquent testimony alike 
to the energy and enterprise of the City Council, and to the 
engineering skill and commercial ability of the city electrical 
engineer, Mr. H. Talbot, who has had sole charge of the 
undertaking from the commencement. We incline to the 
belief that to this fact is mainly due the gratifying success 
of the scheme. The secret of success in municipal electricity 
supply appears to reside in the adoption of this policy; get 
a good engineer, pay him an adequate salary, carry out his 
recommendations, and /e/ him alone! 


while the 


are worthy of note, the most prominentlof which, perhaps, 
is that of uniformity. The whole of the dynamos are by one 


blen Fev 
BOILERS IN COURSE OF ERECTION. 
maker ; the whole of the engines by another ; and the whole 


of the boilers by a third. Moreover, practically the whole 
of the plant, both for lighting and traction, is of British 


VIEW OF NEW BolLER HOUSE. 


We need not seek far to find instances where this policy 
has been followed, and where it has not, in either case with 
corresponding results, which go to prove our contention. 

There are several features of the generating plant which 


manufacture, In this connection it is interesting to add 
that from the commencement of working there has not been 
a single interruption of supply ; only one armature has been 


burnt out, and that was due to lightning. The value of such 
F 
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a record will be appreciated by none more than by station Willans steam dynamos of sizes from 50 to 250 kw. The 
engineers. dynamos are of the two-pole drum type, with smooth-core 
One of the chief factors in the popularity of the supply is, armatures, and the engines are of Messrs. Willans and 


no doubt, the low 
price charged—5d. 
and 2d., on the 
Wright system. 
This scale was 
adopted in June, 
1898, with the 
result that the 
average price per 
unit at Nottingham 
last year was the 
lowest in the king- 
dom. The initial 
charge of 5d. may, 
at first sight, seem 
to be too low to 
secure a due return 
from the short- 
hour consumers ; 
but Nottingham is 
fortunate in the 
possession of a 
heavy motor load 
in the day-time and 
a. not inconsider- 
able all-night load, 
resulting in a high 
load factor and a 
reduced proportion 


TRACTION GENERATORS, 


Robinson's stan- 
dard patterns, the 
whole being charac- 
teristic of station 
practice prior to 
the introduction of 
large units. There 
is a three - wire 
switchboard at each 
end of the engine 
room, both being 
connected together 
and to the lighting 
switchboard in the 
new engine room. 

The steam range 
forms a ring main, 
and is also connec- 
ted with the range 
in the new build- 
ing. 

Passing from the 
older to the newer 
engine room, a 
striking difference 
is at once notice- 
able Here the 
greater part of what 
is destined to be an 


of standing charges per kilowatt of capacity installed. imposing array of generating sets is already installed. The 
The older portion of the station consists of a boiler house dynamos are all of Messrs. Siemens Bros.“ multipolar type, 


F B 
"v 
li ipu . 
We 
= hi 


LIGHTING GENERATORS IN NEW ENGINE Room. 
i 


100 feet long X 47 feet wide, containing eight Lancashire driven by Willans three-crank compound engines; six sets 
boilers by Edwin Danks & Co. (Oldbury), Limited, and an are in full running order, one is now in course of erection, 
engine room 80 feet x 40 feet containing 14 Siemens- and two more are due for delivery. The first four sets in- 
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stalled, shown in the accompanying photograph of the 
engine room, are intended solely for light and power service. 
The engines are of Messrs. Willans & Robinson's standard 
38 type, compound non-condensing, and run at a speed of 
300r evolutions per minute, with a steam pressure of 160 
lbs. per square inch. They are controlled by throttle 
governors, driven direct from the shaft. The dynamos are 
8-polar, the field- 
magnets being of 
steel, cast in two 
parts with the di- 
vision on the hori- 
zontal diameter. 
The magnet cores 
are cast with the 
frame, and are cir- 
cular in section ; 
they are shunt 
wound, and the 
polar extensions are 
bolted to the plane 
ends of the cores. 
The edges of the 
pole tips are double 
wedge - shaped, so 
that the polar arc 
is somewhat greater 
at the middle of the 
armature than at 
either end. 

The armature has 
a toothed core, with 
a massive commu- 
tator, and weighs 
about 9 tons; this 
mass, revolving at 
300 revolutions per 
minute, renders a fly-wheel superfluous, its place being 
taken by a comparatively light barring wheel, which is 
combined with the flange coupling. 

The commutator end bearing is provided with two oil 
rings, as well as an oll way for extra lubrication. 

The brushes are of carbon, so mounted that each set can 
be raised from the commutator en bloc by means of a lever, 
and any one brush 
can readily be re- 
placed or adjusted ; 
the brush - holder 
carrier ring is sup- 
ported on six rollers 
carried by the mag- 
net frame, and is 
rotated with a tan- 
gent screw. The 
machines run with- 
out sparking at 
loads much beyond 
their rated current, 
and have given 
great satisfaction 
in all respects. 
Their normal out- 
put is 875 amperes 
at 400—460 volts, 
but they are fre- 
quently run at 950 
amperes, 430 volts. 

The shunt rheo- 
stat is mounted at 
the side of the ma- 
chine, and the 
makers, taking a 
hint perhaps from 
the arrangement 
adopted for potentiometers, have provided two step-switches, 
one for large variations of resistance, the other for the finer ad- 
justment, so as to obtain a wide range with very small steps. 

The main terminals of the machine are situated at the 
lowest point of the frame, and are boxed in ; a short stairway 
on each side provides access to them and to the underside of 
the commutator. 


TRACTION SWITCHBOARD. 


New LIGHTING SwWITCHBOARD.} 


From the generators, cables are taken through ducts to a 
subway which runs along the whole length of the engine 
room, and thence to the lighting switchboard. The subway 
is of generous dimensions, and forms part of a subterranean 
system of considerable extent. The main passage runs from 
Talbot Street to Wollaton Street, at rjght angles with the 
original subway under the old engine room, which opens 
into it at the centre. 
The latter is a much 
narrower way, but 
is more exter sive, 
long arms branch- 
ing out to meet the 
same two streets at 
a considerable dis- 
tance from the main 
passage. All the 
subways are fitted 
with racks for feeder 
cables, and the older 
ones are fully taken 
u 
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The lighting 
switchboard consists 
of five panels of 
enamelled slate, 
fitted with appara- 
tus for controlling 
six feeders and six 
d ynamos on the 
three-wire system. 
There are three bus 
bars traversing the 
whole length of the 
back of the board. 
Two of these are 
connected respec- 
tively with the two switchboards in the other engine 
room, so that it is possible to maintain three different 
station pressures, should this be necessary, or to run the 
whole of the dynamos in parallel. Each three-wire feeder 
has a 650-ampere meter and duplex fuse on each pole, and is 
connected with a vertical plug bar on each side of the system ; 
the middle wire is coupled to the neutral bar through a + 
200-ampere meter 
and fuse. Each 
dynamo is in circuit 
witha 1,200-ampere 
meter, minimum 
current cut-out and 
fuse, and is couplcd 
to + and — verti- 
cal plug bars. There 
are also two dynamo 
voltmeters of the 
Weston pattern, and 
on the centre panel 
are three voltmeter 
plug boards, an 
earth - wire switch 
and fuse, and earth 
current ammeter. 
Above the board 
are two station volt- 
meters reading to 
275 volts. The 
dynamo cables are 
brought directly up 
the back of the 
board, while the 
feeders pass up the 
opposite side of the 
subway, overhead, 
and down the board 
to their terminals, so that a clear passage is left behind the 
switchboard. 

The whole of this apparatus, with the exception of the 
two voltmeters mentioned above, is of Messrs. Siemens 
Bros.’ make. The instruments are of the moving coil type. 

No provision is made on this board for balancing, which 
is done on the older boards. | 
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The feeders and distributing cables are all of Messrs. 
Callender's manufacture, the earlier ones insulated with 
bitumen and drawn into bitumen casing, while some of the 
later ones are armoured and laid direct. No failures have 
occurred on any of the cables during the six years that tlie 
station has been in operation, with the exception of such as 
were caused by external injury. 

The distributing 
network is abun— 
dantly provided 
with disconnecting 
boxes, also of 
Messrs. Callender’s s 


make. 
During the sum- . 
mer of 1899 the 1 


system was changed 
over to 200 7200 
volts, a laborious 
operation, which has 
not yet received the 
finishing touches, 
but which was car- 
ried out with grati- 
fying success. 
Practically no 
trouble was experi- 
enced with object- 
ing consumers, 
though, as in all 
such cases, some 
little difficulty was 
occasioned by the 
lack of a satisfactory 200-volt arc lamp. 

There are now over 1,500 consumers, with a connection 
equivalent to 127,000 8-c.r. lamps, in addition to a total 
motor load of 600 H.P. The population of Nottingham is 
upwards of 250,000, 80 that a brilliant future lies before 
the undertaking. 7 

The tramway generating sets are generally similar to the 
lighting sets; the engines, however, are provided with auto- 
matic variable cut-off governors in addition to the throttle 
governor, so as to secure the maximum of efficiency and 
regularity with the 
fluctuating load of 
the tramways. The 
dynamos, also, are 
compound wound; 
this is neatly accom- 
plished by winding 
a small series coil 
on each magnet core, 
apart from theshunt 
coil, and joining all 
the series coils in 
parallel by means of 
a ring of light cop- 
per bars at either 
end of the poles. By 
this means the 
handling of heavy 
conductors is 
avoided. 

The traction sets, 
like the lighting 
sets, have no special 
fly- wheels. They 
are, in fact, as much 
unlike foreign types 
of tramway generat- 
ing sets as they well 
could be, except in 
the general appear- 
ance of the dynamo. The high speed, the absence of an 
enormous fly-wheel, the vertical centre-valve engine—this 
combination is truly British ; moreover, the working of 
the plant is most satisfactory. 

At the time of our recent visit onc of these sets was 
driving the first section of the tramways to be put in opera- 
tion. The day was foggy, there are numerous steep 


CURVE FROM KING STREET INTO MARKET PLACE. 


CAR SHED AT SHERWOOD. 


gradients and some difficult curves, and nine cars were 
running. The tachometer, however, showed no variation 
greater than five revolutions per minute, which is less than 
2 per cent., and there was no other indication of load on the 
machine. The economy in floor space and foundations in- 
herent tothe high speed type of plant needs n> demonstration. 
There are two tramway generating sets in full running 
order, and a third 

is now in course of 

erection. One of 

our illustrations 

shows the completed 


machines. 
The traction 
* : switchboard is of 
> — 22| white marble, with 


10 panels, and pro- 
vides for three dyna- 
mos, six feeders, and 
the Board of Trade 
instruments, Each 
of thedynamo panels 
is equipped with a 
large automatic 
circuit - breaker, a 
1,000-ampere meter, 
main positive 
switch, shunt 
switch and rheostat. 
Each feeder panel 
bears an automatic 
circuit-breaker, 
Elliott recording 
ammeter reading to 300 amperes, single-pole switch and 
fuse. The circuit - breakers are of simple construction, 
the tripping solenoid in the dynamo circuit consisting of 
a mere kink in the heavy copper conductor ; the circuit 
is broken on carbon plates with a long break. To restore 
the circuit after a cut-out, a long lever is provided, extending 
downwards to a convenient position for handling, and the 
breaker can be tripped at any time by means of a small 
trigger. The fuses in the feeder circuits consist of four 
wires in parallel, laid in grooves in a slate slab about 1 foot 
long. 

The Board of 
Trade panel bears 
the usual Weston 
ammeters for earth 
return current and 
leakage test, record- 
ing earth current 
ammeter, and re- 
cording voltmeter 
for the line pressure 
reading from 330 
to 650 volts. There 
are also four record- 
ing voltmeters for 
the drop of pressure 
in the rails, reading 
to 10 volts. The 
indication of the 
one at present in 
use averages only 3 
or 4 volts. The 
negative and 
equaliser switches 
are mounted to- 
gether on the frames 
of the generators. 


are three Siemens 
and Halske watt- 
hour meters in series with the dynamos. 

The whole of the switchboard, with the exception of the 
recording instruments, was manufactured by Messrs. Siemens 
Bros. & Co. 

For the supply of steam to the new generating sets, a 
boiler house has been built adjoining the engine room and 
equipped with 12 boilers, with two more to come. For 
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economy of space the dryback type of boiler has been adopted, 
the makers, however, being Messrs, Edwin Danks, as before. 
Each boiler is 16 feet long x 8 feet 6 inches diameter, 
with two furnaces, 3 feet in diameter, and 86 return tubes 
3 inches diameter inside. The flue gases are taken from 
the front of the boiler, along the bottom and sides to the 
rear, where they pass away to the main flue ; this is carried 
along the whole length of the boiler house, and is joined with 
the main flue in the old building. A new chimney, 18 feet 
square outside the base, and 180 feet high, with an internal 
diameter of 11 feet, has been built, and dampers are provided 
by means of which the flue gases may be directed into either 
chimney shaft from either set of boilers. 


The boiler fittings are of Messrs. Hopkinson’s make, 
with the exception of some safety valves by Messrs. 
Turnbull ; Hopkinson valves are also used in the steam 
piping, which can be sub-divided between each boiler and 
engine, 

Each boiler is fitted with an anti-priming steam chamber, 
from the top of which is taken the connection to the main 
steam range ; this again is joined opposite each boiler to the 
main range in the engine room. There is a separate range 
for each battery of seven boilers, but the main steam pipe in 
the engine room is made continuous by means of u large 
expansion bend of copper in the middle. "Taylor's corrugated 
brass rings are used for the steam pipe joints, which give no 
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St. LAWRENCE ELECTRIC POWER SCHEME.—FIGS. 1 AND 2. 


For feed water storage a tank of 15,000 gallons capacity 
has been erected outside the boiler house. The whole of the 
water supply is obtained from the town mains, which are 
tapped at two places for the purpose. There are two Berry- 
man exhaust steam feed-water heaters in the middle of the 
boiler house, made by Jos. Wright, of Tipton, and of impos- 
ing dimensions, each being 21 feet 6 inches high and 4 feet 
3 inches in diameter; the condensed water from these and 
from the drains is collected in two tanks, which are also 
connected with the town mains. Four Weir pumps provide 
for the boiler feed, drawing from the tanks above mentioned, 
or from the storage tank; the feed piping is in duplicate 
throughout, 
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SECTIONAL DIAGRAMS SHOWING THE ARRANGEMENT 
OF THE WORKS AT MASSENA. 


trouble. The working pressure is 160 lbs. per square inch. 
Geipel steam traps are used throughout. 

The steam piping is of mild steel, slung from brackets, 
with electrically-welded flanges, and was supplied by Messrs. 
Lloyd & Lloyd, of Birmingham. The pipes are lagged with 
asbestos supplied by the United Asbestos Company. 

The steam branches to the engines are taken from the top 
of the main steam pipe in a free curve, so as to provide for 
expansion and drainage. 

Both the engine room and the boiler house are lined with 
enamelled bricks, have lantern roofs, and are lighted at night 
with arc and glow lamps. The outer wall of the boiler 
house is built with an arch opposite each boiler, filled up 
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with bricks set in mortar, so that the arch can be opened 
at any time to facilitate the removal of a boiler or the replace- 
ment of tubes without disturbing the adjoining boilers. 


The new station 
which is in ceon- 
templation is to con- 
tain eventually 24 
generating sets of 
the same size, and 
probably the same 
type, as those above 
described, with 
Lancashire boilers. 
It will be used for 
the supply of elec- 
trical energy for all 
purposes. 

The section of 
tramway which was 
auspiciously opened 
on January Ist, thus 
signalising the ad- 
vent of the new 
.centurv, with its 
promise of who 
knows what develop- 
ments in electrical 
applications, is 
about two miles in 
length, and runs out 
from the Market 
Place, which will be 
the terminus com- 
mon to all the 
sections, to Sher- 
wood. "The track 
is double almost 
throughout ; centre 
pole suspension is 
mainly used, with a 
little span wire sus- 
pension in places. 
The rails weigh 100 


Ibs. per yard, and were supplied by Messrs. Bolckow, Vaughan 
and Co., of Middlesbrough; the special work at points and 
crossings was carried out by Messrs. Askham Bros. & Wilson, 
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Sr. LAWRENCE ELECTRIC POWER SciIEME.— FIG. 3. SHOWING THE STATIONARY 
ELEMENTS OF 5, O00-H. '. GENERATOR UNDER CONSTRUCTION. 


A flexible suspension has been adopted, similar to the 
bowstring type; the supply and erection of the trolley wire 
and insulators were in the hands of Messrs. Blackwell and 


Co., Limited. 

There are three 
feeders, running to 
Carrington Police 
Station, near the 
remote end of the 
line, Bluecoat Street, 
and King Street, 
near the Market 
Place. The cables 
were supplied and 
drawn into the 
Albion Clay Com- 
pany's earthenware 
ducts by Messrs, 
Callender, who also 
supplied the switch 
pillars. 

A 10-ampere arc 
lamp, of Messrs. 
Johnson & Phillips’s 
make is mounted on 
every alternate 
centre-pole through- 
out the length of the 
line; these are sup- 
plied from the light- 
ing mains, with the 
exception of 10 
lamps beyond the 
limits of the latter, 
which are fed from 
the trolley circuit. 

There are several 
hills on the line of 
route, the worst 
gradient, 1 in 14, 
occurring in King 
Street. An awk- 
ward curve is met 


with at the top, and another at the foot, of this incline ; the 
latter forms the subject of one of our illustrations. The 
* guard " wires, so called, are as usual the most unsightly 


+ MO" > 


20-H^ " 


St. LAWRENCE ELECTRIC POWER ScurEwE.--Fic. 4. GENERAL VIEW SHOWING PRINCIPAL DIMENSIONS OF ONE OF THE 


of Sheffield. The track was laid and the poles erected by 
the Corporation staff, under the direction of Mr. A. Brown, 
M. Inst. C. E., the city engineer. The poles were supplied by 
Messrs. Spencer, of Wednesbury. 


5,000 H.P. WESTINGHOUSE THRBE-PHASE GENERATORS. 


feature of the overhead work. 


At present 12 cars are in use, supplied by Messrs. Dick 
Kerr & Co., for whom they were manufactured by the 
Preston Railway and Tramway Carriage Works. They are 
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of the Liverpool type, capable of seating 56 passengers 
each. The motors and controllers were provided by the 
English Electric Manufacturing Company, Limited, and are 
of entirely new design. Revolving illuminated destination 
indicators, showing four routes, are carried on each car. 
The; Blackwell swivelling trolley and standard, with internal 
Springs, is used. 


Sr. LAWRENCE ELECTRIC POWER SCHEME. 
Fic. 5.— BEARING FOR ONE OF THE 5,000-H.P, GENERATORS.| 


The motor is of the 25A type, rated at 25-H.P., and 
weighs 2,000 lbs. The armature bearings are made suitable 
for both grease and oil lubrication. The “nose” type of 
suspension has been adopted. 

The controllers are of the Short solenoid blow-out type; 
the solenoid is capable of being swung back out «f the 
way for inspection, cutting the current 
off automatically. The controller has 
four series and three parallel positions, 
two of these being running positions. 
An electrical emergency brake is provided, 
by which the motors are separately short- 
circuited on themselves ; this acts in both 
directions, and cannot be opened while 
the heavy current isflowing. Slipper and 
hand brakes are also fitted. 

The cars are lit with three circuits, and 
the headlights are electric. 

The car shed is at Sherwood, and con- 
sists of two bays, with eight tracks, pro- 
viding accommodation for 40 cars. Another 
depot is to be built near the Trent Bridge, 
with which will be combined repair shops. 

An order for 27 additional cars has 
been placed with the British Westinghouse 
and British Thomson-Houston Companies, 
and eventually the number will be in- 
creased to 100 cars. 

The ultimate length of track will be 
about 30 miles, according to present ar- 
rangements; we should not be surprised, 
however, to see this estimate one day in- 
creased to 100 miles. 

The former manager of the tramways, 
Mr. Baker, as our readers are aware, is 
now manager of the L.C.C. tramways: 
he has been succeeded by Mr. Aldworth, late of the Isle of 
Man tramways, who ran second to Mr. Baker for the L.C.C. 

The prospects of the combined lighting and traction 
undertakings are most favourable ; the maximum load on the 
former occurred on January 2nd, reaching 9,860 amperes at 
220 volts, and additional connections are being made as 
rapid as possible. 


As already mentioned, the whole of the works described, 
with the exception of the laying of the tramway track, and 
the erection of the poles, have been carried out under the 
direction of the City electrical engineer, Mr. Herbert Talbot : 
Mr. Rogerson, his chief assistant, and Mr. Armitage, second 
assistant, have rendered valuable help. 

We have much pleasure in expressing our thanks to 
Mr. Talbot and Mr. Rogerson for their courteous and ready 
assistance, at a very busy time, in the preparation of this 
article. 


THE ST. LAWRENCE RIVER POWER 
SCHEME. 


Tue works of the St. Lawrence Power Company, at Massena, 
in the north of New York State, to which we have referred 
on various occasions, the last time no longer ago than in our 
issue of December 14th, are now almost completed, that 
is, so far as the first part of the plant to be installed is 
concerned. 

The power house is built on the Grasse River, about 6 
miles from the place where that river enters the St. Lawrence. 
The difference in level between the two rivers at the power 
house is about 50 feet. A canal has been cut between 
the two rivers, having a length of about 16,000 feet, 200 
feet wide by about 18 feet deep. The flow of water in the 
canal will be about 3 miles an hour, and at the lower ter- 
minus the water will be about 45 feet above the level of the 
Grasse River. "The bed and banks of the river are of rock, 
and afford a firm foundation for the power house, which is 
rather over 300 feet long, 150 feet wide, and 85 feet high. 
The building is divided longitudinally into a set of turbine 
chambers and a dynamo room, with a concrete wall or dam, 
21 feet 3 inches thick at the base, and 8 feet thick at 
the top, between them; each turbine set is also separated 


-from those on either side by a conercte wall, 6 feet thick 


at the base, and 4 feet thick at the top. Each turbine 
chamber is provided with gates for shutting off the 
water for purposes of inspection and repairs, and tracks for 
a travelling crane. are also fitted in each. Each generating 
set, of which there are seven of 5,000 H.P. each, is driven by 


Sr. LAWRENCE ELECTRIC POWER SCHEME. 
Fic. 6.—PorTION OF ARMATURE WINDING OF 5,000-H.P. GENERATOR. 


three pairs of turbines direct-coupled in one line. The 
turbine bedplates are bolted to I beams embedded in the 
concrete floors of the chambers. Each pair of turbines has a 
separate draught tube, feeding into a common arched tail-race 
beneath the turbine chamber; this is of concrete, and is 32 
feet wide with an arch of 19 feet radius. Passing under the 
dynamo room the tail-race, on account ofthe great weight of 


70 THE ELECTRICAL REVIEW.  [Vol48. No. 1,207, January 11, 1901. 


the machines, is divided into two arched waterways, with a 
concrete wall 4 feet thick between, and a pier 5 feet thick to 
support the generators, Gates are fitted to the outer end of 
these passages for excluding the water from any tail-race 
when necessary. A heavy steel and concrete top covers the 


Fia. 7.—ONE OF THE FIELD Cots OF A 5,000 H.P. 
WESTINGHOUSE GENERATOR. 


turbine chambers, over which a steam railway line, a trolley 
line and a street and footpath pass. 

The main generators are each of the same capacity as 
those in use at the Niagara Falls Power Company’s Works, 
and are also of Westinghouse manufacture. It will be re- 
membered that those at Niagara are driven 
by vertical shafts about 150 feet long; the 
Massena generators are driven by horizontal 
shafts having a total length of about 80 
feet. An idea of the size and appearance 
of these generators is given by the illustra- 
tions. Their outside dimensions are 20 
feet 88 inches high x 21 feet 2 inches 
wide x 20 feet 14 inches shaft length. 

They are of the rotating field type, having 
20 externally projected pole-pieces fixed to 
the fly-wheel ; the diameter of the rotating 
part is about 15 feet, and the width 
3 feet. The fixed armature,which is built 
inside a well-ventilated hollow shell, or 
yoke, carries only one conductor in each 
slot; the field coils also consist of only one 
layer of copper strip, wound on edge. The 
heat dissipating qualities of the machines 
are, therefore, extremely large, and their 
capacity for overloads will be as high as 
possible. The field and armature cores, 
both of which are laminated, have the same 
number of air passages, and thus a draught 
is in constant circulation, cooling the elec- 
trical circuits. The armature has five slots 
per phase per pole. The generators are 
three-phase, run at 150 revolutions per 
minute, and yield current at 2200 volts pres- 
sure with a frequency of 25 alternations per 
second. The total weight of each machine 
is about 430,000 lbs. 

There are three exciting machines, each 
direct coupled to a separate turbine, run- 
ning at 175 revolutions per minute and 
generating current at a pressure of 125 
volts. The capacity of each set is 400 U. b. 
The exciters are to be supplemented by a 
storage battery for steadiness and regula- 
tion, and as a standby in cases of emergency. 

The switchboard arrangements whereby this gigantic plant 
is to be controlled are quite original and novel in many 
particulars. 

The apparatus is located at one end of the building, the 


temporary end, on a raised platform, the operator standing 
behind a kind of semi-circular desk on which is placed the 
apparatus for actuating the electro-pneumatic devices by 
which the switch gear is operated. On a wrought-iron rail- 
ing or framework beyond the desk the measuring instru- 
ments of each generator are arranged in suitable groupe. 
The instruments for each machine consist of three ammeters, 
an integrating wattroeter, and a field circuit ammeter. A 
switchboard for each machine is erected on a gallery directly 
opposite the corresponding machine. There are two sets of 
main bus bars. The lower part of each switchboard carries 
a three-pole double-throw knife switch, by which the machine 
may be connected to either one or the other set of bus bars. 
A circuit breaker occupies the upper part of the board, it 
is placed in circuit between the main switch and the gene- 
rator, and is fitted with the well-known Westinghouse time- 
element device, by which in the event of any fault occurring 
on the outside circuits the main machine circuit is not 
opened instantaneously, but only if the fault persists 
for a certain length of time. The time required for the 
cut-out to operate can be fixed by adjustment of the device. 
It will be seen that by this arrangement the effect of a 
momentary fault will not be to shut off the supply, and should a 
fault occur on a distant part of the network an intermediate 
cut-out or circuit breaker would open, and thus prevent the 
total failure of the supply. A judicious arrangement of 
these cut-outs on a circuit, with the time adjustments set so 
as to give the quickest rate of action on the most distant 
parts of the system and the slowest action in the machine 
mains, will mean that when a fault occurs, only as little of the 
area of supply as possible is thrown out of circuit. 

It is in the operation of the switches that the novelty of 
the switching arrangements at these large works lies. The 
main switches and cut-outs are actuated by small com- 
pressed-air cylinders, the pistons of which are coupled by 
levers to the moving parts. The valves controlling the 


eo 


Fic. 8.—400 H.P. WESTINGHOUSE ExcirING MACHINE. 


admission of air to these cylinders are placed close to the 
cylinders and are opened and closed by electro-magnets, the 
circuits of which are controlled from the raised desk of the 
station attendant. 

It was deemed better to have the valves close to the 
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cylinders and the electro-magnetic operation than to have 
the air valves in the operating desk with long pipes to the 
cylinders; the leakage of long pipes and slowness of action 
being thus avoided. It will be noticed that with this 
method of control the liability of shocks or accidents to the 
attendant and the chances of mistakes on his part are reduced 
to a minimum. This principle is to be carried out for all 
other switching arrangements, fields, feeders, &c. 

By manipulating a series of electric buttons placed before 
him on the desk, one man is able to control the enormous 
power of the whole works plant. On the raised desk before 
him the small keys, placed in a local battery circuit, are 
arranged on white marble slabs; these keys are provided 
with interlocking devices. 

The St. Lawrence Power Company has acquired 2,000 
acres of land adjoining the works, and this is to be devoted to 
manufactories. The object of the power works is to supply 
electric energy for all power purposes, lighting, heating, and 
electro-chemical processes. The town of Massena is admirably 
suited for a large manufacturing centre, being in touch with 
four main railway systems, with the Lake steamship service, 
and it is hoped that a lock will be constructed, whereby 
vessels may use the power company’s canal as a water way 
between the St. Lawrence and the Grasse River. 

The plant now under erection is only half of that for 
which plans are at present drawn up; the ultimate capacity 
of the works by the scheme already decided upon is to be 
75,000 H.P., but the available capacity of the two rivers is 
far above even this enormous power. 

By the rate at which the work of construction is pro- 
gressing, it is expected that the plant will be in operation 
during the coming summer. 

The joint engineers of the scheme are Mr. John Bogart, 
of New York, and Messrs. Kincaid, Waller & Manville, of 
London. The contractors are—for the electrical work, the 
Westinghouse Electric & Manufacturing Company; for the 
turbines, the Stillwell-Bierce & Smith-Vaille Company; and 
for the canal and building construction, the T. A. Gillespie 
Company. 


CONTRACTS CLOSED. 


(Continued from mage 62.) 
Bristol.—The City Council has accepted the tender of 


Messrs. Siemens Bros. & Co., for the supply of two Siemens-Willans 
engines and dynamos (165-Kw. each) for £4,390. 


Colchester.—The T.C. has accepted the tender of Davey, 
Paxman & Co., for an engine at £796, and surface condensers and 
pumps at £730; and of Siemens Bros. & Co., for a dynamo at £760. 


Crewe.—The T.C. has ordered 500 lamp fittings from 


Messrs. Dorman & Smith. 


Derby.—The Electric Lighting Committee has accepted 
the tender (£6,000) of Messrs. Ferranti, Limited, for the supply of 
a new engine and alternator. 


Glasgow International Exhibition 1901.— The tender 
of Messrs. McDowall, Steven & Co., for iron columns for outdoor 
lighting has been accepted, viz., 115 at 41s. 6d. each, 11 at 80s. 6d 
and 9 at 107s. 6d. each. The following tenders have been accepted 
for steam pipe work in the electricity supply station.at the Exhi- 
bition. In both cases prices are for hire only :—Messrs. Stewart 
and Menzies, high pressure steam pipes, £560 ; Messrs. Mechan and 
Sons, exhaust steam pipes, £430. 


London. — The Shoreditch Borough Council have 


considered tenders for the supply of feed pumps, steam and other 
pipes, water storage tank, and sundry ironwork in connection with 
Contract No. 25, and for engines and dynamos in respect of Con- 
tract No. 26. The tenders are given below. 


Contract No. 25.— FEED Pumps, &c. 


— | Type of pump. Price. 
i 

Maxim Engineering Co. we .. Hall £4,696 0 0 
0. T Weir i 4,970 0 0 
Alton & (o. Hall | 6084 0 0 
Do. (&ccepted).. vi A Weir 5202 0 0 
Crompton & Co. .. x 220 -— Hall 5,165 0 0 
Alley & Maclellan oe ue . Weir 5,355 0 0 
Clay, Henriques & Co. .. is Ms Hall 5,500 0 0 
Mechan & Sons .. h Wwe. EE Do. 5,800 0 0 
John Spencer, Limited vs vs Do. 5,8560 0 0 
Railway and General Engineering Co. Weir 6,206 0 0 
Babcock & Wilcox ee " 2 Do. 6,865 0 0 
Do. 2 85 oe Hall 6,745 0 0 
Ashton, Frost & o. is id Weir 7,150 0 0 


Contract No. 26.—ENGINES AND Dywamos. 


! 


; Output! 
— Engines. l Dynamos. | in | Price 
l ; KW. 

: oM: 
Jas. Carmichael & Co. Own | British Schuckert | 900 29, 800 
T. Metcalfe, Limited. 5 | United Elec. Co. | 800 | 36,650 
T T British Sehuckert | 900 | 38.950 
Ashton, Frost & Co. .. » | Siemens 900 Í 28,900 
ES s Brit. Westinghouse} 800 ; 29,180 
17 55 Electrie Construc- | 800 | 30,3:0 

tion Co. 

Frank Suter Victor Coates Helios Company | 850 , 20,400 
Victor Coates .. es Own Crompton & Co. 850 | 25,000 
Bever, Dorling & Co. .. ys S.emens 800 19.300 
Anchor E.ectric Co. Eng'n's not ineluded Kummer 9375. 9, 00 
Wallsend Stipway and Own | United Electric 800 | 21,370 
Engineeriug Co. | i — rm 

» 9 uiloc : m 
n 10 British Schuckert | 900 22, 120 
” sore.) is Brit. Westinghouse} €00 | 23,170 
Duncan, Stewart & Co. » Allgemeine Co. 875 | 23,3-9 
Puce Hodgart and | $i Siewens 900 27.500 

rclay 
F. Nell os . ! Providence Co. | British Schuokert | 800 | 26,500 
,» LL * 800 26,750 
5s + Allgemeine Co. 575 | 25,85 i 
M vs Siemens 800 27,80 
» 10 Elec. Construction | 800 ' 929,055 
M e . United Elec. Co. | 800 | 25,850 
is T ‘Brit. Westinghouse| Not | 28,050 
given 
»i v Bullock Co. 800 | 26,890 
i 2 Bergmann Not 25,680 
given | 
Clayton Eng. Co. es Own Crompton & Co. 800 28.500 
9s " Electric Construc-| 800 — 28,073 
tion Co. 
Bergtheil & Young e» ub Slipway | Bullock Company | 800 | 22,876 
mpany 
„ a Bullock 800 | 91,656 
57 Galoways $* — 2195 
” * ' YES 92 
Bow, McLachlan & Co. Own Own 800 i 24,950 
Rin Westgarth Yates & Thom Brown, Boveri 900 , 28,950 
and Co. 
Mather & Platt. 1 Paban Own 900 | 25,83) 
and Co. 
" Victor Coates | $3 800 . 25,200 
Cole, Marchent & Morley Own | Elec. Construction | 800 27,440 
15 ! $5 British Schuckert | 800 ' 25,861 
” | is Brown, Boveri 900 | 29,520 
i i ii Electrical Co. 875 ' 27,033 
ñ is British Schuckert | 900 2, 198 
Yates & Thom T 7 | Biemens 900 27,318 
Brit. Westinghouse Co. Combe, Barbour | Own 800 , 21,351 
i | Victor Coates y 800 | 22,455 
j ; Wallsend Slipway ' 10 800 23,605 
»» | D. Stewart & Co. ! 99 80) | 25,394 
vi E. P. Al is 5 800 | 26,170 
ʻi Peete Co. <i 800 | 28,339 
" Ashton, Frost " 800 | 29,190 
The Electrical Co. .. | D. Stewart & Co. Allgemeine Co. 875 | 24,161 
ï Hick, Hargreaves “i 875 | 24,708 
E Yates & Thom - 875 27,308 
” E. P. Alis n 875 25, 89 
l is Providence Co. $$ 875 2,970 
Elec. Construction Co. ! Hick, Hargreaves Own 800 | 25,190 
= Combe, Barbour T 800 22,121 
ae Victor Coates » 800 | 22,755 
e | D. Stewart & Co. | 50 800 23,841 
" Fullerton, Hodgart A 800 | 27,900 
an 3 is 

- allsen ; m 1 23,963 
Blackwell & Co. T Allis Allgemeine 875 24,205 
Siemens & Co. .. Hick, Hargreaves Own 900 | 24,770 
ex^ okt Ashton, Frost | i 900 30, 360 
4 Gal!oways ñ +00 | 22,220 
n Providence Co. "5 800 ' 28,620 
ii Carols Fréres " 800 | 16,040 
n 19 ” 800 17.570 
"5 Yates & Thom " 800 | 27,610 
15 Easton Anderson 5 900 | 25,40 
Crompton & Co. Combe, Barbour 5 850 22.920 
j Victor Coates 77 900 23,40 
» Carols Fréres | — 850 , 19,000 
o 9 — e50 20,310 
Ferranti, Limited Own | British Schuckert | 900 | 23,731 
(X) 9 LL 800 ; 18,527 
Brush Eleo. Eng. Co... Victor Coates Brush Company | 900 | 21,605 
ve Hick, Hargreaves A 900 24,500 
" Fullerton, Hedgart — 900 26,950 
15 Carols Fréres — 900 | 18,210 
[T] ” ` es 900 l ,890 
Dick, Kerr & Co. T Not given Not given — | 83,600 
Brit. Schuckert Co, .. | Combe, Barbour Own 900 21. 87 
pe Carols Fréres is 900 , 17,556 
70 D. Stewart & Co. " 900 | 25,244 
s Victor Coates " 100 | 21,146 
70 Providence Co. " 900 : 30,362 
is Hick, Hargreaves í 900 . 26,110 
1 Yates & Thom ” 900 27,218 


! | | 


- The accepted tender, amounting to £23,170, is for two slow speed 
Corliss engines, with British Westinghouse generators, condensing 
apparatus, &c., delivery and erection of the first engine to be com- 
pleted in nine months and a half from the date of the order, 


Greenwich.— The Guardians have given the contract for 
the electric lighting of the workhouse buildings to Messrs. Lee and 
Warren, at £4,910. 


Leeds.—The City Council last week confirmed the 
acceptance of the following tenders in connection with the extension 
of the mains for the two-phase distribution in Holbeck and 
Hunslet:—The British Insulated Wire Company, for mains, 

18,781 12s. 8d. The Electric Construction Company, Limited, for 
14 60-Kw. transformers, at £119 each. The Brush Electrical Engi- 
neering Company, for switch-gear, £467 2s., and Messrs. S. Z. de 
Ferranti, Limited, for switch-gear, £344. 
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FORTHCOMING EVENTS. 


Saturday, January 12th.—At 11.15 a.m. Institution of Junior 

Engineers’ visit to the works of W. T. Henley’s Tele- 
. graph Works Company, North Woolwich. 

Tuesday, January 15th.—At 3 o'clock. Royal Institution. Prof. 
J. A. Ewing, M.A., F.R.S., M.Inst.C.E., on “ Practical 
Mechanics (experimentally treated): First Principles 
and Modern Illustrations.” Lecture I. 

Friday, January 18th.—At 9 o’clock. Royal Institution. Prof. 
Dewar, M.A., LL.D., F.R.S., M.R.L, on “ Gases at the 
Beginning and End of the Century.” 

Friday, January 25th.—At 8 p.m. Institution of Junior Engincers. 
Meeting at Westminster Palace Hotel. Paper on 
" Railway Construction,” by Mr. Alexander Ross, 
M. Inst. C. E., Engineer to the Great Northern Rail- 
way. 

Saturday, January 26th.—' The Institution of Electrical Engineers 
(Students' Section). Visit to the works of the India- 
rubber, Gutta-percha, and Telegraph Works, Company, 
Limited, Silvertown. Students desirous of partici- 
pating in this visit must inform the Hon. Sec. of the 
Students’ Committee before January 15th. 


NOTES. 


e 


Electrical Trade Section of the London Chamber of 
Commerce.—A meeting of this Section was held at thie 
offices on Wednesday, Mr. Sydney Morse presiding. The 
chairman made a statement of the principal matters which 
had occupied the attention of the Section during his period 
of office. He referred more particularly to the evidence 
which the Section had brought before the Royal Commission 
on Local Taxation with respect to the action of rating 
authorities throughout the country to the detriment of large 
industrial undertakings. They had urged the importance of 
uniformity of rating throughout the country, and also the 
creation of an independent valuation authority, and if effect 
were given to these principles, their position would be more 
satisfactory. The Section had also been actively concerned 
in connection with the question of municipal trading, and 
was represented with other trades on a Special Committee of 
the Chamber which had organised a large amount of evidence 
giveu last Session before the Joint Committee of both 
Houses. Having expressed the opinion that the Section had 
done good work for the electrical industry in this and other 
matters, he proposed that Mr. R. Percy Scllon be elected as 
his successor in the chairmanship of the Section, which 
was seconded by Mr. Musgrave Heaphy and carried 
unanimously, Mr. Sellon, after returning thanks, 
expressed the desire that the Section should become 
still more useful in the future, and reminded the members 
that meetings could always be called whenever occasion 
arose. He moved a hearty vote of thanks to Mr. Morse for 
his services a8 chairman of the Section during the past four 
years. This having been carricd by acclamation, Messrs. 
Alexander Siemens and W. L. Madgen were elected deputy 
chairmen of the Section. Attention was called to the action 
of gas and water companies in endeavouring to upset the 
settlement of the Joint Committee in regard to the question 
of earth returns as embodied in a clause which had been 
inserted in various Provisional Order Bills, and which the. 
Board of Trade had always insisted upon. It was decided 
to appoint a special Sub-committee to consider and report 
on the whole matter, with a view to future action in the 
interests of the electrical industry. 


Belleville Boilers.—4A Pall Mall (razelte correspondent 
says that :—** The cruiser Minerva has been placed at the 
disposal of the Committee on Water-tube Boilers for 
experimental purposes. A series of tests has been arranged 
with a view to providing the Committee with data 
on which to found their report. While undergoing the boiler 
trials allotted her the Minerva will make Portsmouth her 
headquarters, and the trials are to commence without 
unnecessary delay. It is understood that the Committee 
will conclude their deliberations some couple of months 
hence," 


Personal.—The Pall Mall Gazelte says: “Prof. Sil- 
vanus Thompson, who created some sensation in Italy by 
delivering an address in fluent Italian at the Volta Centenary 
celebrations, is now adding to his reputation for versatility 
by lecturing in German before the ‘ Urania,’ a well-known 
scientific society in Berlin, modelled upon the lines of our 
Royal Institution. The subject of his lecture is ‘ Faraday 
and the English School of Electricians, and the date is 
January 9th, being one of a series of Wednesday addresses. 
It is à most unusual honour for an Englishman to be invited 
to lecture at the Urania.“ 

We regret to learn that Mr. C. E. Grove, the hon. 
secretary of the Electro-Harmonic Society, has been stricken 
down with an attack of typhoid fever. His many friends 
wil join with us in hoping that he may have a speedy 
recovery. 

In consideration of the heavy duties which have been 
falling upon the shoulders of Mr. Harpur, the borough 
engineer of Cardiff, there is a proposal to increase his salary 
to £1,100, with further advances of. £50 per annum up to 
£1,250. 


To South African Electrical Engineers,—We have 
been thinking a good deal recently about the Electrical 
Engineer Volunteers, who have rendered such signal service 
in South Africa. Most of them have returned home, as we 
al know. The few who yet remain will sooner or later seek 
their fortunes in the occupations of civil life, if they have 
not all already done so. Certainly there should be plenty 
of electrical engineering work for them to do when things 
settle down permanently and the anticipated development 
occurs. We are pleased to find that the Pretoria electrical 
engineers have not been forgetful of the old folks at home. 
Àn artistic and appropriate token of their regard brings 
to the EnLkcTucAL REVIEW—and, of course, through that 
medium, to all their old friends in the electrical profession 
—“ (ood wishes for a Merry Christmas and a Happy New 
Century from the Electrical Engineers in Pretoria.” We 
wish them every success in their new spheres, and hope 
that they will duly become good Colonials, and will do 
their level best to see that the country of their birth, gets 
all the electrical work thev can possibly influence. 

By the way, we learn that the Secretary for War has 
approved of another detachment of the Electrical Engineer 
Volunteers being selected for service in South Africa, the 
detachment to consist of a field officer, four company 
officers, and 100 non-commissioned officers and men. 


Guarini Wireless Telegraphy.—It is stated that the 
first experiments in wireless telegraphy between Brussels and 
Antwerp on the Guarini system will take place on the 20th 
inst. M. Guarini is doubtful whether local conditions will 
admit of direct communication, and he proposes to utilise 
Malines Cathedral, situated midway between the two cities, 
as an automatic repeating station. 


The London United and Kew.— Mr. Clifton Robinson, 
managing director of the London United Tramways, states 
that a series of experiments have been going on during the 
past week upon the new electric tramline, under the joint 
direction of tne Kew Observatory authorities, the Board of 
Trade, and the company, with a view to ascertaining the 
amount of interference that would be caused to the magnetic 
recorders of the Observatory. As a result he hoped that an 
agreement would be arrived at within a few days, and the 
line opened very shortly. 


Popoff Wireless Telegraphy.— daily paper telegram 
from St. Petersburg says that Prof. A. N. Popoff will reach 
London in a few days, having recently received a definite 
proposal from a syndicate of English capitalists inviting him 
to come to London either to sell them his patent, or, in con- 
junction with them, to capitalise his invention on a large 
scale. The Popoff system has been tried satisfactorily by 
the Russian Ministry of Marine. 


Belgium. — 4 propos 
of our recent announcement of the f ailure of 


bearing on the much- 


which were laid under the best conditions on concrete, weigh 


94 lb. per yard. 
normally 80 in operation, acale 


mulator, 11 tons 6 cwt. with accumulator, and 13 tons 
loaded. The cal riages were construc y the Metal- 
lurgic Company at Nivelles (Belgium) The accumu- 


lators, Which have superposed plates for the positive, an 
cylinders for the negative, are to supply 150 
ampere-hours, put only give this initially and are not slow 
in falling to 100 ampere-hours. In reality, the efficiency 
is only 65 per cent. The cars are capable under ordinary 
circumstances of doing 15? miles without re-charging. 
The cost per car mile is over 644 centimes (6°2 

It has been calculated that the consumption of coal in 
100 per cent. that 
of a similar system by trolley. 
One of the best authorities on the subject of electric 
traction in Belgium, who made a special study of the 
Ghent tramways, has expressed the opinion that under the 
present circumstances all attempts at battery traction 
can have little success. The Ghent Tramway Company 
commenced the first year (1898) by placing on the road 
50 cars Vith a view of having 8 gervice commensurate 
with the exigencies O how- 
ever, the administration Was obliged to give 4 gervice in 


accordance with the capabilities of the accumulators without 


already indicated, is that the company has applied to the 
municipal authorities for permission to replace the accumu- 
letors by the overhead system. The town does not seem too 

| accord this authorisation. In any case, if a 
modification is to result, it will be by the aid of a mix 
system. The old Flemish city contains a very large number 
of swivel bridges, across which the overhead wires would be 
a hindrance to navigation. As has been previously remarked, 
battery traction has received from this latest experience a 
new check, which adds another to the long and instructive 
list of failures already chronicled in England, on the Con- 
tirent, and in America. 


a 


Niagara.—lt is understood at Niagara Falls that in the 
present session of the State Legislature, à Bill will be pre- 
sented in order that a charter may be obtained for à new 
wer company, which contemplates the development © 

power in the vicinity of the Whirlpool Rapids and the Whirl- 

| The scheme is to be fathered by the College Heights 
Land Company, and the president of the proposed new power 
company will be Tunis G. Bergin, it is stated. A develop- 
ment of 100,000 H.F. is contemplated by means of a tunnel 
extending from à point near the lower or railway steel arch 
bridge to à int below the whirlpool. 
extend through the elbow of land and would be the hypo- 
thenuse of a great triangle. 
It is 
tunnel would be remarkably easy, 
Gorge Railroad, the electric railroad along the water's 


used to 


started at both ends of the tunnel, and no doubt would pro- 
gross rapidly, 88 the conveniences of getting rid of the roc 
would be remarkable. The general impression is that the 
State could not refuse the charter, for the projected tunnel 
use of the water would in no Way 
interfere with or mar the scenery of the falls, or the rapids 
int of pro i 
being nearly two miles below the falls. 


l Glasgow International Exhibition.—The main build- 
ings for the Glasgow International Exhibition being now 


practically srl the lighting arrangements are engaging 


attention. As has been already intimated, the contractors 
for the electric installation are Claud Hamilton, Limited, 
and Messrs. Lowdon Bros., G and both firms are at 
work. The Electricity Depart- 
ment of the Gorporation have agreed to supply 8 triple 
cable, about length, for use in 
the grounds, on condition that the cost of laying down the 
cable and ing ! id for by the 
authorities. The British Aluminium Company's offer of 
10,000 yards of overhead wires, referred to on the next 
page, has been accepted Lighting Com- 
mittee. ‘The central portion of the grounds are to be 
illuminated by incandescent comp this work 
having been undertaken free of cost by the Welsbach Incan- 
descent Gas Light Company, who propose to erect an 
maintain a series of lanterns, rangin from one to five-light, 
the only stipulation being that the Exhibition supply and 
erect the necessary columns. This condition has been 
accepted, and an order for the columns placed with Messrs. 
Machowall, Steven & Co., Glasgow. 


tocar See 


The Central London Railway Company and Vibra- 
tion.— lt is stated that after communication with, and on the 
invitation of, the Central London Railway Company and à 
committee representing the owners of 
thereof, the Board of Trade have appointed 
f Lord rid F.R.S. (chairman), Sir John 


consisting © 
Wolfe-Barry, K. C. B R. S., and Prof. Ewing, F. R. S., to 


0 eg . 
consider to what extent the working of the traffic on the 


Central London Railway produces vibration in the adjacent 
buildings, and what alterations in the conditions of such 
working or in structure can be devised to remedy the same, 


and to report to the Board of Trade. 


oe 


Cable Companies’ Dinner.— The seventh annual diuncr 
and smoking concert of the cable companies Wa$ held on Tucs- 
day evening lust week in the Alabaster Room of the London 
Tavern, Fenchurch Street. One hundred and seven guests 
sat down to the dinner, which, f 
of the century, Was declared by all to 
most enjoyable of the series. Mr. Viggo 
Northern Company) was in the chair, while Mr. W. James 
(Commercial Company) occupied the vice-chair. 
of * The Queen ; the King of Denmar „ was proposed by 
the chairman ; « Our Annual Dinner " and “ The Visitors“ 
by the vice-chairman ; and ** The Pioneers of the Telegraph 
Service” by Mr. K. Knudsen. The dinner was followed by 
an excellent concert, which concluded just before midnight 
with the singing of the English and Danish nationa 


anthems and“ Auld Lang Syne.’ 


——— — 


The L. C. C. and Electricity Supply in Bulk.—1! 
London County Council, at the instance of the Highwa 
Committee, has ressed a letter to tlie metropoliti 
borough councils in reference to the supply of electricity 

bulk in London. The letter reminds the councils of t 


conference which took place some time ago of representatis 


of the County Council and of the vestries and district boat 


to consider certain proposals then before Parliament for | 
supply of electricity in bulk, and encloses & copy of the rep 
i n the case of one | 
the County Council endeavou to obtain the insertion o 
purchase clause, but the Chairman of the House of 1« 
Committee which had the Bill under consideration intim: 


chat the Committee could not embody such & clause, 


atated that if the Council desired guch powers it should 
mote a Bill for that purpose. The Highways Commi 
the letter proceeds to Say, still have the question under 
sideration, and the borough councils are asked whether 
agree wit the resolutions pass at the conference, 
whether they consider that another conference should be 


to deal with the question. 


` 
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Generating Electricity by Wind-Power.—The firm 
of J. Jessen, successor to Car] Franz Neumann, of Wittkiel, 
Schleswig-Holstein, has made recently a very successful 
experiment in generating and storing electricity by a wind 
motor. This firm, which has long been engaged in the 
manufacture of windmills, drives the machinery in their 
factory by a single gigantic windmill 14 metres in diameter, 
which is said to be the largest in Germany. The shunt 
dynamo connected up to the windwill gives 120 amperes at 
160 volts at a speed of 700 revolutions per minute. When 
the wind velocity was only 3 metres per second, the windmill 
made 13 revolutions per minute, though it was driving the 
whole of the machinery in the factory and also the dynamo, 
which developed sufficient voltage (132 volts) to charge a 
secondary battery of 120 cells in parallel with a current of 
32 to 35 amperes. Even when the wind fell, a current 
of only 5 amperes was taken off from the battery 
(which remained permanently connected to the arma- 
ture of the dynamo), for charging the field magnets. 
By this arrangement an automatic regulation of 
the dynamo tension is effected. With the battery in parallel 
the lights in the factory were perfectly steady, in spite of the 
variations in the resistance of the machinery. According to 
caleulations of the firm, it saves £200 per annum by the 
use of wind-power. It considers the windmill specially 
suited for generating electricity for small towns and villages. 
It proposes that a number of windmills should be erected, 
each with-its dynamo, which would store up their electricity 
in a single central storage battery, sufficiently large to light 
the town. 


American Trolley Wire for India.— According to a 


Reuter telegram from Ansonia (Connecticut), an order for 


1,000,000 lbs. of wire has just been completed there for an 
electric line on the trolley principle, in India. The wire is 
how awaiting shipment. Is this the way British depend- 
encies are going to be developed—with American material ¢ 


The Tramways and Light Railways Association.— 
A meeting of the Council of this Association was held at 
Amberley House, Norfolk Street, W.C., on Friday, the 
4th inst., when the six retiring members were determined for 
this year, and six new names were selected to propose for 
election at the adjourned general meeting. 


The Jablochkoff Candle.—A_ correspondent wishes to 
know whether Jablochkoff candles are still procurable, and 
if so, where? We shall be glad if any of our readers can 
give the desired information. 


Automobilism,—4A meeting of owners of motor cars and 
others interested in motoring was held at the Victoria Hotel, 
Wolverhampton, on Friday evening, and it was resolved to 
form an automobile club, to arrange club meets and tours, 
and otherwise to encourage the use of motor-driven vehicles 
iu the town and district. 


Aluminium and Outdoor Lighting Work.—The 
British Aluminium Company are lending some 10,000 yards 
of overhead wire for the outdoor arc lighting of the Glasgow 


International Exhibition, 1901. The lamps will be run 10 ` 


in series on 500 volts. 


Obituary.— We regret to record the death of Mr. Henry 
Chance, chairman of Messrs. Chance Bros., Limited, glass 
manufacturers, Birmingham, and also of Messrs. Chance and 
Hunt, Limited, chemical manufacturers, Oldbury. Mr. 
Chance died unexpectedly at Leamington, on Monday 
morning, aged 73 years. 


Appointment Vacant.—A resident electrical engineer is 
wanted for Reigate at £200 per annum. 


Lectures.—At the Technical College, Finsbury, Prof. 
Silvanus Thompson will lecture on Wednesday evenings on 
* Magnetism and Electro-Magnetism” during the Lent 
term. The Monday lectures during January will be by 
Dr. E. W. Marchant on “Alternating Currents,” and 
later Prof. Thompson will resume the subject of Dynamo 
Design." 

Special courses of lectures by Mr. W. B. Burnie on 
Central Stations and Electrical Distribution,“ and Mr. 
John Morris on * Engineering Estimates and Specifications," 
are to be delivered at the Royal Technical Institute at Salford. 
See our advertisement pages for particulars. 

Mr. A. H. Barker, Wh.Sc., B.A., B.Sc., who is himself 
manager of an engineering works, is to deliver a course of 
six lectures before the Institution of Junior Engineers on 
* Works Management." The dates of the lectures are 
February 5th and 20th, March 7th and 19th, April 3rd and 
25th. The fee for the course is 12s. 6d. | 

Arrangements have been made for a course of special 
lectures at the Society of Arts on “ Polyphase Electrical 
Engineering," to be given by Mr. A. C. Eborall on April 
26th, May 3rd, 10th, and 17th. 

On January 10th Prof. C. A. Carus-Wilson, M.A., 
commenced a course of lectures to the senior students of the 
Electrical Standardising, Testing and Training Institution, 
on “ Dynamo and Motor Construction.” 


— 


Higher Pressure.— In an advertisement this week will 
be found a notice requesting all who object to altefations in 
the Electric Lighting Regulations in regard to higher 
pressure in consumers’ premises, to lodge notice of their 
objections with the Board of Trade by January 29th. 


NEW COMPANIES REGISTERED. 


Hire Purchase Electric Wiring Company, Limited 
(68,588).— This comp»ny was registered on December 22nd, with a 
capital of £10,000 in £1 shares, to supply any apparatus for and 
connected with the transmission, distribution and uses of electric 
current for light, power, &c. The first subs^ribers are:—D. A. 
Clarke, 2, Pali Mall Ea-t, S. W., with one share; H. T. Rutter, 64, 
Carlton Mansions, Maids Vale, W., consulting engineer, with 100 
shares; J. J. A. F. ak, 98, Hroad Street Avenue, E.C., accountant, 
with one share; F. V. P. Rutter, 162, Balbam High R ad, S.W, 
journalist, with one share; O. Cloudesley, 3, Stonebridge Park, 
Willesden, N.W.. draughtsman, with one share; A. E. B-lck, 14, 
St. Albans Villas, Highgate, N.W., clerk, with one share; and 


F. W. Balck, 1758, Keoti-h. Town Road, N.W., auctioneer. The 


number of directors is not to be less than three nor more than five; 
the first are :—E. Mann, F. Ioman, and H.T. Rutter. Qualification, 
£100; remuneration, £250 per annum, divisible. Registered office, 
58, Victoria Street, S.W. 


Coley Electric Works, Limited (68,600).—This com- 
pany was regi t: red on Doce mher 22nd, with a capital of £2,000 in 
£l shares, to carry on at Hichmond, Surrey, or elsewhere, the 
busin: ss of electricians, mechanical and electrical engineers, 
machinists, fitters, founders, wire drawers, tube mak: rs, ja pannere, 
annealers, ensmellers, electroplaters, ironmongers, &c. The first 
subscribers (each {iih one share) are :—G. Smith, 12, King William 
Street, E.O., solicitor; E. Coleman, 8, Gatest ne Road, Upper 
Norwood, S. E., gentleman; S. W. Oakley, 22, Isledon Road, 
Holloway, N., clerk; H. J. Sleigh, 95, Clifton Hill, Carlton Hill, 
N.W., clerk; T. J. Warren, 52, Loftus Road, W., clerk; O. W. 
Collis, 121, Earlsfield Road, S.W., accountant; and W. Leal, 
Sshool House, Bramley, Hants, gentleman. The number of 
directora is not to be less than three nor more than five; the first 
&re to be appointed by the subscribers; qualification, £50. Registercd 
office, 4, King Street, Cheapside, E.C. 


Railway and General Construction and Main- 
tenance Company, Limited (58,624).— This company was regi:- 
tere on December 22nd, with a capital of £1,000 in £1 shares, to 
acquire aod turn to account any powers for the construction, 
equipment and working of light or other railways and tramways, 
and to carry on the business of engineers, contractors, electricians, 
&c. The first subscribers (each with one share) are :—E. C. Townsend, 
28, Victoria Street, S.W., merchant; M. N. Ridley, 11, Dartmouth 
Street, S.W., civil engineer; V. B. D. Cooper, Broadway Houee, 
Westmiuster, civil engineer; F. H. E. Shipton, Broadway House, 
Westminster, master mariner; J. F. S. Cridland, 28, Victoria Street, 
S.W., solicitor; A. J. Towns, 124, Portobello Road, Notting Hill, 
W., clerk; and J. C. Derington, 63, Fawe Park Road, Putney, S.W., 
managing clerk. The number of directors is not to be less than three 
nor more than five; the first are to be appointed by the subscribers; 
remuneration 5 per cent. of the profits, divisible (none till 4 per 
cent. is paid on the shares.) 
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Riker Motor Vehicle Company, Limited (68,626).— 
This company was registered on December 22nd, with & capital of 
£1,000 in £1 shares, to manufacture, sell, le& on hira and deal in 
electric motora, cycles, velocipedes, vehicles, cycla and motor parts 
and accessories, &o. The first subscribers (each with one share) 
are: —G. F. Seagrave, 69, Falkland Road, Hornsey, N., accountant; 
H. H. Fox, 2, Brick Court, Temple, E.O., solicitor; J. B. Taylor, 4, 
Patsbull R ad, N.W., clerk; E. Wallace, 56, Mornington Road, 
N.W., law stationer; J. P. Eldridge, 16, Marlborough Road, B., wes 
Park, N., shortband writer; J. Woodall, 56, Oakley Road, Canon- 
bury, clerk ; and L. Rendell, 5, Hanover Mansions, Maddon Street, 
W., solicitor, Regi-tered without articles of association. Registered 
office, 31, Walbrook, E.C. » 


Park Bros, Limited (08,634). — This company was 


registered on December 22ud, with a capital of £1,000 in £1 shares. 


(884 8 per cent. cumulative preference), to acquire the business of 
electrical engineers and cycle manufacturers carried on b 
F. W. V. Park, J. M. Park, E. G. Park, and T. Park, as Frederic 
William Vivien Park," at Leamington Park, Acton, aud to carry 
on the business of electricians, electrical and general engineers, 
ironfounders, ironmongers, cycle and motor car manufacturers and 
merchants, &c. The first subscribers (each with one share) are:— 
F. W. V. Pork, 8, Hartington Road, West Ealing, W., electrical 
engineer; J. M. Park, 8, Hartington Road, West Ealing, W., 
electrical engineer; E. G. Park, 8, Harting'on Road, West Ealing, 
W., electrical engineer; T. Park, 8, Hartington Road, West Ealing, 
W.. electrical engineer; J. Mitchell, 2, Denehurst Gardens, Acton 
Hill, W., Bank of England clerk ; Mrs. E. M. Mitchell, 2, Dene- 
hurst Gardens, Acton Hill, W.; and J. J. E. Grundy, 55. Ba ham 
Pa:k Road. S. W., art publisher. The first directors are:— 
F. W. V. Park, J. M. Park, E. G. Park, and T. Park; remun- 
eration, £75 each per annum. 


Standard Electric Company, Limited (68,643).— 
This coinpany was registered on December 22nd, with & capital of 
£10,000 in Ei shares, to acquire the business carried on at 190, 191, 
and 192, Upper Thames Street, and 17, Garlick Hill, E.O., as The 
Standard Electric Co.," and to carry on the business of art metal 
manufacturers, machiniste, medallists, braziers, fitters, millwrights, 
engineers, tool and implement makers, electricians, electrical and 
mechanical engineers, manufacturers of electrical, magnetic, tele- 
phonic, telegraphic, and other apparatus aud appliances, &c. The 
first subscribers (each with one sbare) are:—R. J. Green, 111, St. 
Mark's Road, Notting Hill, W., electrical engineer; O. P. Gunn, 
Tla, Marlboro’ Road, Bowes Park, N., electrical engineer; M. 
Maclean, Elmdale, Palmer’s Green, N., electrical engineer; E.J. 
Baker, 222, D vonshire Road, Forest Hill, S.E., commercial agent ; 
Miss A. B. Macrone, 47, Arcadian Gaidens, Chitt Hill, Bowes Park, 
N.; W. Taylor, 44, Patehul! Rosd, Camden Town, N. W, ware- 


houseman; and Miss M. F. Coombe, 35, Winstansley Road, S. W. 


The number of directors is not to be less than two nor more 
than five; the first are: — R. J. Green, C. P. Gunn, and M. Maclean. 
Qualification, £500; remuneration as fixed by the company. 
Registered office, 190, Upper Thames Street, E.C. 


Boardman Electrical Patents Company, Limited 
(68,712).—This company was registered on December 24th, with a 
capital of £2,000 in £1 shares, to adopt an agreement with F. R. 
Bo.rdman and W. C. Edwarde, to develop and carry on the 
business therein described, and to carry on the business of electrical 
manufacturing engineers, electricians, constructive engineers, 
manufacturers of and dealers in electrical appliances, brass goods 
and bardware, &c. The first subscribers (each with one share) 
are:—W. C. Edwards, 64, Mark Lane, E.O., merchant; T. J. 
Edwards, 8, Victoria Road, Clapham Common, S.W., clerk; J. H. 
Coulson, 54, Blenheim Crescent, W., clerk; G. Cross, 14, Union 
Court, Old Broad Street, E.C., builder; W. H. Harvey, 17, Old 
Queen Street, S.W., colliecy agent; W. H. C. Boardman, 39, 
Walterton Road, W., clerk; aud F. R. Boardman, 10, Union Court, 
E.C., electrical engineer. Registered without articles of associa- 
tion. Registered office, 10, Union Court, Old Broad Street, E.O. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


— 


New St. Helens and District Company, Limited 
(59,4 26).— This company's annual return was filed on November 6th, 
when 24, 980 shares were taken up out of a nominal capital of 
£150,000 in 30,000 shares of £5 each. £4 per share has been called 
up, resulting in the receipt of £100,380, including £510 paid on 1,020 
forfeited shares. £50 remains in arrears. | 


Sonth Staffordshire Tramways (Lessee) Company, 
-Limited (63, 160).— This company's annual return was filed on 


October 3rd, when 10,000 ordinary shares were taken up out of a 


nominal capital of £150,000, in 15,000 preference and 15,000 
ordinary shares of £5 each; £5 per share has been called up, 
resulting in the receipt of £50,000. 


Monte Video Telephone Company, Limited (27,208). 
— This company's annual return was filed on November 13th, when 
86,492 preference. and 72,680 ordinary shares were taken up out of 
a nominal capital of £160,000 in £1 shares (87,000 preference). £1 
per share has-been called up, resulting in the receipt of £159,172. 


SUPPLY STATION ACCOUNTS. 


THE accounts of the Derby Corporation elec- 


Derby tricity department indicate the effect of the 
Corporation increase in capital expenditure by over £31,000 
Electricity upon the former total of £76,000 odd. The 
Accounts. increase in uvits output during 1899 was rather 


: less than in the preceding year, while this was 
accompanied by a rise in the maximum load greater by 30 per cent, 
than that recorded for 1898 over 1897. Asthe prices charged are 
6d. for the first hour and 3d. afterwards for ordinary supply, it is 
rather difficult to see why the load should increase more rapidly 
than the output, and this feature must have an effect upon the 
returns. The capacity of plant installed is now 1,180 Kw., and the 
total supply demanded as a maximum reduced to lamps appears as 
38,000 8-c.P. lamps and 79 10-ampere arc lamps. 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure .. £76,565 £107,608 £31,038 
Number of units sold... 491,763 617,414 126,351 
Number of lamps connected  ... — — — 
Maximum load in kw. .. T 480 640 160 
Gross revenue 410,052 411,584 £1,532 
Gross expenditure £5,586 £6,748 £1,162 
Gross profit a js .. £4,466 £4,836 £370 
Average price per unit sold. 472d. 438d. — 34d. 
The output was made up as follows :— 
Private Number of 
Year. Total generated. Pub'ic lamps. consumers. public lamps, 
1897 .. 383,601 130,025 210,758 77 
1898 ... 533,214 139,989 351,074 77 
1899 .. 713,990 147,846 469,568 79 arc lamps 


and 162 8-c.P. 

| | incandescents. 

The charges for “ power” are 3d. per unit for the first two hours, 

2d. per unit for the next three hours, and id. for all further con- 

sumption. Each item in the revenue statement shows a diminution. 

That for meter rents remains at the same gross figure, the very small 

one of £21. Asa result, the average gross receipts per unit work 
out at 44d., or £d. reduction upon 1898. 


Gross. Per unit. Gross. Per unit. Increase 


£9,662 4°72d. $11,956 438d. —. 34d. 


Sale of energy .. T 

Mii rens 21 ‘Old. 21 00d. — 01d. 
Sale of lamps, ko. 347 17d. 307 12d. 5d. 
Sundry fees, oo. 22 ‘Old. — — 1d. 


Gross revenue 


. £10,052 491d. 811,584 450d. — 41d. 


In the costs it may be noted that establishment charges have 
returned to nearly the gross figure for 1897, and on the increased 
output the average per unit is now ‘lld. The slight upward 
tendency in wages is more than balanced by the drop in salaries, in 
the latter item the gross expenditure has been reduced nearly £50, 
which may or may not be a real economy. Coal shows the largest 
change, and is tending upwards towards 1d. Its effect is to raise 
the works cost to over 2d., but this is wiped out by the reductions 
in items lower down, and the final result, which is a good one in 
view of the other figures, is to bring down the total cost by d. to 
under 23d. per unit. 


Cost oF PRODUCTION. 


1898. 1809. 
Gross. Per unit. Gross. Per unit. Increase. 
Ol s de H £1,491 73d. £2,343 *91d. +:18d 
was 7 r P LJ a 

liie gei ain engine} 307 "15d. 375 15d. ‘00d. 
Balaries and wages inourred | 

in generation and diss 1,152 56d. 1,496 »58d. 7 02d 

bution, and attending : 

public lamps. 1 
aae engines, boiler. 1,059 52d. 1,098 *48d. —-09d. 

dynamos, &c., and repairs) 

street lamps. — 

Works costs .. £4,009 196d. £5,312 207d. ＋ 11d 
Rent, rates and tres 216 10d. 323 18d. 7 03d. 
Management expenses, 

salaries of managing 2. 852 42d. 806 *81d. — 11d. 
neer, secretary, clerks, 
General establishment 
Chee aw charges und“ 495 24d. 293 11d. — 19d. 
Other 1 Stamp] A " ; 
duty, &c. i j 14 Old. 14 00d. — Old. 
Total costs .. £5,586 273d. £6,748 262d.  — 11d. 


[od 
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As shown in the accounts, the revenue takes into consideration 
the stock in hand. Owing to this being greater at the end of 1899, 
the figures appear as follows: 


Stock. Net revenue balance:. 
At end of 1899 ... .. £813 Carried forward ... £650 
- „ 1898 ... .. 601 From last account —. 537 


Credit balance ... £212 £113 
— Less increase in stock... £212 


Difference — E99 

Tue following statement is in our usual form, and shows that the 

actual result of the year's working is a small loss after paying 

all charges. The financial charges were greater by £1,276, to meet 

which only £370 increase appeared in the gross profit. The 

difference, therefore, was £906, which swallowed up the 4807 
shown as net profit in 1898, and left the £99 deficit referred to. 


Prorit STATEMENT. 


1898. 1899. 
Interest on loans.. iuh db s . £1,732 £2,427 
Sinking fund for repayments ..  .. .. 1,927 2,508 
Net profit carried forward es es 1 25 807 —99 
Gross profit ye pis £4,406 £4,836 


PEE — —— 


THE accounts of the electricity supply under- 
Southampton taking of the Southampton Corporation are 
Corporation among those which possess the favourable feature 
Electricity of showing that the profits have covered all 
Accounts. charges. Whereas in previous years the work- 
ing resulted in what is shown in the net revenue 
account as a “loss,” in 1899 the corner was turned, and a profit, 
although not large, was made, despite the somewhat adverse con- 
ditions that prevailed. The electric tramway system was started, 
it is true, in that year, but the revenue from this source was so 
small, that it only slightly assisted in the improved results, and we 
anticipate that when the figures for last year are available, they will 
show a materially improved state of things. The increases in output 
and load are quite satisfactory, and Mr. Chaplin, the enginecr, 
should be able to make the department a very successful one, now 
that the business is getting towards something of moderate size. 


GENEBAL STATEMENT. 
1898. 1899. Increase. 


Total capital expenditure .. £67,503 £90,529 £23,026 
Number of units sold  ... .. 265,081 526,554 261,473 
Number of lamps connected ... 19,775 85,000 15,225 
Maximum load in kW. or 330 580 250 
Gross revenue s 9 46, 198 £10,542 £4,344 
Gross expenditure... TS m £3,106 £5,951 £2,845 
Gross profit f 95 . 293,092 £4,591 (41,499 
Average price per unit sold — ... 5:31d. 4°70d. — — 61d. 


The revenue in 1899 was principally derived from private supply. 
Thus private consumers took by meter 408,415 units, and by con- 
iract 63 units, representing £9,238. The public lamps, numbering 
56, consumed 92,008 units, bringing in £922, while 26,068 units 
were sold to the Tramway Department, yielding a return of £220. 
The average price received for energy has fallen below 5d., the 
reduction being nearly id. per unit. As the other items have also 
dropped, the total reduction is about 4d., leaving the average from 
all sources at 4td. 


REVENUE STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase 


Sale of energy ..  .. . £5,865 531d. £10,825 4 70d. — 61d. 
Meter rents 109 10d. 168 O8d. — 02d. 
Sale of lamps, &c. T e — — rs ames ee 

c AE 224 20d. 49 Od. — 184. 


. £6,198 5'61d. £10,542 4 80d. — 81d. 


Gross revenue 


It is evidence of good management that notwithstanding a con- 
siderable increase in expenditure for fuel and for repairs (which 
have together raised the works cost 1d. per unit), the reductions in 
other items have left the total cost at pod. less than in 1898. Under 
the head of repairs is à small sum for the maintenance of the elec- 
trical equipment on the trams. Last year we believe that this 
work was undertaken by the electrical department, but that now 
the wholeof the tramway rolling stock is maintained and repaired 
by the operating department, while the energy is delivered by the 
supply department to the feeder pillars. 


Cost oF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Grose. Per unit. Increase, 


MER . £1,293 117d. £3,271 1•49d. ＋ 32d. 
. 139 13d. 264 12d. — 01d. 

N ane vases neue! ) 
n gener stri- n ° . 
buon per “attending j 569 52d. 859 "89d. — 13d. 
public lamps 

pele ane W 
0 , i ? — - ® 
boilers, dyn&mos, Ke. ~ 193 "17d. 524 24d. + 07d. 
and tramway electrical 

. equipment D— —r ———— — — n À 

Works cost £2,194 199d. £4,918 9-?4d. ＋ 25d. 

Rent, rates and taxes  .. 197 'lid. 126 06d. — 05d. 
V 

noer, secretary cler. 525 48d. 647 20d. — 19d. 
auditing, &0. 

General establishment 

charges, stationery | 232 21d 232 11d. -— 10d 
printing, law charges and 
Insurance 

Other expenses: stamp 28 02 28 *01 — 01d. 
duty, Ke. < FI 
Total costs .. £3,106 2:381d. £5,951 9*71d. — 10d. 


The gross profit in 1899 was greater by £1,499 than in the pre- 
vious year. This represents about one-third of the increase in 
gross revenue, and about half (or £713) was taken up in meeting the 
additional financial charges, leaving the other half (or £786) to 
turn the loss of £641 in 1898 into a net profit of £145. In 1898 
the gross profit worked out at 2:8d. per unit and the financial 
charges at 338d., thus the net loss equalled 58d. per unit, while in 
the next year the gross profit was reduced to 2:092d. distributed 
between financial charges taking 2:026d. per unit and a net profit of 
066d. per unit. 


PRoriT STATEMENT. 


1898. 1899 
Interest on loans .. .. .. .. „ £1,652 £2,391 
Sinking fund for repayments ..  .. œ 2,081 2,055 
Net profit carried forward e 5 5 i = 641 145 
Gross profit ... 985 .. £3,092 44,591 


CITY NOTES. 


Electric Lighting and Traction Company of Australia. 


Msz. J. B. BRAITHWAITE, Junr. (Chairman), presided over the first 
annual meeting of the above company held at Winchester House, 
E.O., on Monday, and in moving the adoption of the report said that 
during the year which had elapsed tince the statutory meeting 
every «ffort bad been made to pu- h forward the company's business 
in the three places where they were operating at present, viz, 
Melbourne, Adelaide, and Geelong. With regard to Melbourne 
they had every reason when he last addressed them in expecting to 
be placed in full possession of their property at the beginni«g of 
1900, but they had not made due allowance for the procrastination 
of the municipality. The Corporation thought they requ'red a special 
Act of Parliament to enable the Postmaster-General to give 
consent to the transfer, and this took time, so that owing to 
circumstances quite beyoud their control they bad not at present 
obtained sctual p: sses:sion of the properties in Melbourne which 
they had purchased. At the same time no eff rt had been relaxed to 
make ready for tha large bus:ne.s they would have in Melbourne, 
and one 500 xw. generator was all ready to be shipped and 
another was pract cally ready. It would be remembered, however, 


that they were entitled to the miofits of the Melbourne companies 


as from the Ist of January, 1899, so that at the present time two 
years’ profits were due to them, wh:ch, however, they had not been 
able to include in the profit and lots account. Now, however, they 
believed all possibilities of delay had been exhausted, and from the 
cable they bad received from Mr. Clements they anticipated 
obtaining pos-essicn of the properties this week. Direct) 

this came about, improvements and economies would be effected. 
In one respect the delay had resulted in & good thing for the 
company, inasmuch as they had during the one year obtained an 
Act of Parliament which gave them a clear 25 years’ right 
to light the suburbs of Melbourne without the local authorities 
being enabled to exercise any option of purchase which 
uader the old Extension Acts they had. That would place them 
in & very strong position with regard to the lighting of Melbourne. 
They bad shipped a large quantity of cable and plant, and had 
done all they c: uld to carry out the improvements to the Richmond 
station at Melbourne. In short, they had done all they 
possibly could to make the station dividend-earning at the earliest 
poseible dite. At Geelorg tne bad a 30 years’ Order, and the 
stution there was practically complete. The plant had all been 
sent out and was probably erected bv this time, and they anti- 
cipated commencing to supply current within the next few 
weeks. They had some exceedingly encouraging applications for 
current, which seemed to iud cate that they would get the 
station up to almost its full capacity within a shor. time of 
ite being opened. The Geelong station was admitted ty the 
best judges to be the most up-to-date station in the whole of 
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Australia. At Adelaide they had an Order for an almost indefinite 
p-riod. There tbey had secured a small station at Port Adelaide 
running at a loss, and they had made good progre:s with the station 
in Adelaide, and they hoped to commence the supply of current on 
a fairly large soale by the middle of the year. There was no doubt 
but that Adelaide would prove exceedingly remunerative when com- 
pleted. It would be seen they had got hold of the best of lighting 
in Australia. They had had offers to go elsewhere, but they were 
not good enough for the directors to embark the shareholders’ 
capital in. The question of traction had not been lost sight of, and 
they would enter into any contracts which would be worth their 
while. Haviog briefly alluded to the items 1n the balance-sheet, the 
chairman said that they would soon have to raise additional capital. 
and the matter would be very carefully considered by the Board 
directly the Melbourne property was transferred to them. 

Mr. SELLON seconded the motion. 

Mr. TvckETT asked the cha:'rman if the proposed dividend to 
preference shareholders would be taken out of the premium 
account in anticipation of profits from the Melbourne companies in 
the past two years? 

Tbe CHAIRMAN replied tbat, as he had explained, there were two 
years’ profits of the Melbourne companies due to them. They 
cou!d not tell exactly what these profits were, but from the balance- 
sheet which they had seen for part of the period, there was every 
reason to anticipate that the profits would be at least sufficient to 
cover the dividend paid to preference shareholders. It must be 
remembered that directly they got possession of the Melbourne 
undertakings, there could be economies effected by improvements 
and concentration, and they would be enabled to save a considerable 
sum by arranging for a lower rate of interest on loans. 

Mr. Tocketr expressed himself as being thoroughly well 
satisfied with the answer. . 

Thé CHaraman further added that there was a revenue of £30,000 
in respect of the Melbourne undertakings, and they thought the 
gross profit should be made considerably in excess of what 1t was at 
present. He believed that Mr. Clements was serving them with 
great ability in Australia. 

The report was then adopted, and a dividend at the rate of 6 per 
cent. on the preference shares was agreed to. 


The Brush Electrical Engineering Company. 


AN extraordinary general meeting of the shareholders is to be held 
at Winchester House, E.C., on Monday, January 14th, 1901, at 12 
o'clock noon, for the purpose of considering, and, if thought fit, of 
adopting an agreement with the British Electric Traction Company, 
Limited, which the directors consider to be advantageous to the 
interests of the Brush Electrical Engineering Company, and 
therefore recommend for adoption. The circular calling the 
meeting, says: 

“The British Electric Traction Company is a large buyer of 
electric generating plant, cars, &c., and is anxious to associate itself 
with a manufacturing company capable of meeting its requirements 
in tbis direction. 'These requirements are of a class which the 
works of the Brush Electrical Engineering Company are well 
adapted to supply. With the object of obtaining an interest in the 
Brush Electrical Engineeriug Company, the British Electric Traction 
Company, as will be seen by the agreement, offers to issue fully 
paid ordinary shares ranking for dividend as from April 1st, 1900, to 
Bhareholders in the Brush Electrical Engineering Company, in 
exchange for fully paid ordinary shares of the Brush Electrical 
Engineering Company ranking for dividend as from January lst, 
1900, in the proportion of one £10 ordinary share of the British 
Electric Traction Company for 74 £2 ordinary shares of the 
Brush Electrical Engineering Company ; all transfer fees and other 
expenses incidental to this exchange of shares being borne by the 
British Electric Traction Company. When an exchange involves 
fractions of a share of the British Electric Traction Company, scrip 
will be issued for such fractions, and scrip for fractions amounting 
to a whole share will, within a limited time to be notified later, be 
exchangeable for a certificate for a whole share, after which date 
they will not be recognised. 

“In the event of the shareholders adopting this agreement, the 
offer for exchange of shares will be formally confirmed by notice to 
you from the British Electric Traction Company, and the option 
thereunder must be exercised within 21 days from the date of issue 
of such notice. The market value of the existing £10 ordinary 
shares of the British Electric Traction Company is about £13 5s., 
and that of the £2 ordinary shares the Brush Electrical Engineering 
Company about £1 15s. The dividends already paid by the British 
Electric Traction Company on its ordinary shares are :— 


1898... bo us is e. 6 per cent. 
March, 1900 (15 months)... e. 8 „ ,, Per annum. 
December, 1900 (interim dividen 

for six months, March to 

September 85 Ü Lu. so o- 4 


“To facilitate the carrying out of this arrangement four of your 
directors, viz., Mr. A. Ayres, Mr. A. H. Sanderson, Col. F G. 
‘Steuart, and Mr. E. Woods have tendered their resignations con- 
ditionally on your adoption of the agreement, the British Electric 
Traction Cempany undertaking to pay them the sum of £2,250 as 
compensation for loss of office, subject to your approval. You are 
recommended to fill three of tLese vacancies by the appointment of 
Lord Vaux of Harrowden, and Mr. C. S. B. Hilton, who have been 
nominated by the British Electric Traction Company, and of Mr. 
R. Percy Sellon, your general manager. Mr. Slater Lewis has been 
elected,by the board to fill the vacancy caused by the death of Mr. 
B. H. Van Tromp. Inthe event of your approving the agreement 


submitted, a further agreement (set out in the schedule) is to be 
entered into, providing for the supply of plant by the Brush 
Electrical Engineering Company to the British Electric Traction 
Company and its associated companies at fair current prices less a 
Special commission of 5 per cent. In conclusion, your directors 
again express their belief that the adoption of the agreement will be 
to the advantage of the shareholders of the Brush Electrical 
Engineering Company, Limited ; and in case you are iu favour 
thereof and are not able to attend personally at the extraordinary 
general meeting, you are requested to return the enclosed proxy 
form duly signed, so that it may reach me not later than Saturday, 
January 12th, 1901." 


London Electric Omnibus Company. 


THE adjourned general meeting of this company was held on 
Monday, at 11, Queen Victoria Street, Lieut.-Col. Turnbull 
presiding. 

In moving the adoption of the accounts for the years ending 
November 30th, 1899, and November 30th, 1900, the CHAIRMAN said 
that the expenditure had been kept at a minimum during the last 
two years, in fact, it was confined to legal, secretarial, and office 
expenses. When he joined the board, and was asked to take the 
managing-directorship, the funds of the company were very 
nearly exhausted, but there were many complications which 
had to be disposed of before they could make it into an 
effective business. All those complications had now been disposed 
of. They had had a good many legal matters to attend to, and they 
had a disturbing one in connection with an action taken by a share- 
holder who questioned the correctness (of the old prospectus. In 
every case, and on all counts, the company came off victorious 
though it cost them some money to establish the principle that the 
company was well formed, and that the prospectus was one which 
no one on the board need be ashamed of. The board had 
endeavoured to secure an omnibus which could be run not only as 
an experimental omnibus, but as a commercial undertaking which 
would bring in money to the shareholders. The board had arrived 
at a decision, and could secure a most suitable vehicle at a reason- 
able sum, guaranteed by the manufacturers, without any liability as 
to the vehicle itself. From the figures submitted to the board, they 
thought that it could be operated on a commercial basis by this 
company. They issued a circular laying before them the features 
of the scheme, and he was happy to say that they had a great many 
replies; there were only two replies unfavourable to their pro- 
position. As they had based their calculations upon a £100,000 
company, they would ask shareholders to discuss the reconstruction 
matter at another stage of the proceedings. If they had the unpaid 
calls on the shares, they would have £5,068 as a good asset. ey 
had also the omnibuses built with the company’s money, on a 
experimental basis. A good sum could be realised from the sale of 
the vehicle bodies, &c., if they were unsuitable for others. The 
directors had good reason for suggesting the idea of reconstruction 
on the proposed basis, and they had very good reasons to feel 
satisfied that if shareholders would support the scheme in sufficient 
numbers 80 as to give the necessary capital, the company on the 
reconstruction basis could be made a good paying commercial 
undertaking. ; 

The motion was seconded by Mr. A. G. ARNOLD, and carried. 

There was a good deal of talk between shareholders and the 
board as to the new 'bus. The board stated that the money sub- 
scribed by shareholders would be banked, and not. touched unless 
the manufacturers of the new bus (which was not electrical, but is 
actually to be seen at work in England, though not in London) 
fulfilled their guarantee of 30 days' consecutive running. Nothing 
would be paid for the "buses unless they did that, and shareholders’ 
money would be returned. Shareholders could see the particulars 
of the 'bus upon application privately. It seemed that unless the 
directors' proposal was adopted, there was nothing for it but to 
wind up. The chairman said that the Sola battery should have 
been developed by the inventor, instead of the company spendiug 
80 much time upon it. The present electrical 'buses could not be 
run to pay as a service; the new 'buses would be run all over 
London. 

A resolution was moved by Mr. ARNOLD, seconded by Mr. 
SPAGNOLETTI, and carried to the effect that the company be recon- 
structed to carry out the scheme of the directors. 

A vote of thanks to the chairman closed the meeting. 


Nernst Electric Light, Limited. 


THE adjourned extraordinary general meeting of this company is to 
be held at the Westminster Palace Hotel, S.W., on Friday, January 
18th, 1901, immediately on the conclusion of the adjourned ordinary 
general meeting convened for 2.30 p.m. on that day for the purpose 
of considering, and, if thought fit, passing the following resolution. 


That the articles of asscciation be altered in manner following, viz :— 

(a) In Article 8 the words the company shall forthwith adopt an agreement 
dated February 28rd, 1899, shall be substituted for the words “the company 
shall forthwith adopt an agreement dated the day of 1899.'' 

(b) In Article 6 the words subject to the provisions of the said agreement 
of the rd day of February, 1899" shall be substituted for the words subject 
to the provisions of the said agreement of the day of 1899.” 

(c) In Art:cie 88 the words only until the next ordinary general meeting of 
the company and shall then be eligible for re-election ” shall be substituted for 
the words so long as the vacating director would have retained the same it no 
vacancy had occurred." . 

(d) In Article 111 the words subject to Clause 4 hereof ” shall be substituted 
for the words subject to Clause hereof." 

(e) In Article 122 the words ** Article 183 hereof" shall be substitated for the 
words Article hereof.’’ 


`~ 
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Stock ExchangefNotices.—Applications have been made 
to the Stock Exchange Committee (1) to appoint a special settling 
day in and to grant a quotation to: — Kensington and Knights- 
bridge Electric Lighting Company,{Limited.tand the Notting Hill 
Electric Lighting Company, Limited, £73,000 4 per cent. Debenture 
&tock; Metropolitan Electric Supply Company, Limited, further 
issue of 13,769 shares of £10 each, £5 paid, Nos. 85,001 to 98,769. 
The Committee has ordered the undermentioned securities to be 
quoted in the Official List :—Calcutta Tramways Company, Limited 
— £250,000 44 per cent. first debenture stock. 


India-Rubber, Gutta-Percha, and Telegraph Works 
Company.— An extraordinary meeting of this company was held 
at 106, Cannon Street, E.C., on Tuesday, when the resolutions 
passed at the mecting held on December 13th, regarding the ap- 
pointment of extraordinary directors, were unanimously confirmed. 


Mareoni's Wireless Telegraph Company. — An ex- 
traordinary general mecting was held on Wednesday at the offices, 
18, Finch Lane, E.C., when the resolutions passed on the 18th ult. 
making certain alterations in the articles of association, were con- 
firmed. 


The Electric and General Investment Company.— 
The warrants for the dividends on the 6 per cent. cumulative pre- 
ference. shares and the interim dividend of 10 per cent. on the 
ordinary shares have been posted. 


Crompton & (o.— The directors have declared an 
interim dividend at the rate of 6 per cent. per annum for the half- 
year ended September 30th last, payable on January 28th. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—'The receipts for the week ending January 
4th were 4505 Os. 8d. ; corresponding week last year, £425 15s. 10d. ; increase, 
£79 4s. 10d (7 days). Total to date, £270 10s. Ad.: corresponding period 
jast year, £289 17s. 6d ; increase, £30 128. 9d (4 days beginning of year in 
each instance). Miles open, 190], 83; 1900, 8j. ' 


Blackpool and Fleetwood Tramroad Company.—The receipts for the weck end- 
ing January Sth were £193; corresronding period last year (6 days), 
£141; increase, £52, Total to date, £143; corresponding period last year, 
£141; increase, £2. Total aggregate for December half-year, £20,135. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
January 4th were £3,084 15s. Dd.; corresponding period last year, £2,766 
68. 2d. ; increase, £918 9s. 3d. 


Central London Railway.—The receipts for the week ending January 5th 
were £5,847; previous week, £4,911; increase, £936. Total receipts to date 
(23 weeks), £122,326. Miles open, 6. 


City and South London Railway.— The receipts for the week ending January 
. 6th were £2,018; corresponding week last year, £1,144; increase, £874. 
Miles open, 1901, 43; 1900, 83. 


Dover Corporation Tramways.—The receipts for the week ending January 
6th were £180 10e. 6d.; corresponding week last year, £158 198. Id.; 
increase, £21 lls. 5d. Total to date, £180 10s. 6d.; corresponding period 
last year, £158 )9s. 1d.; increase, £21 11s. 5d. Miles ot track open, 
1901, 8; 1900, 8. Car miles run, 1901, 4,968; 1900, 4,904. Number of oars, 
1901, 11; 1900, 11. 


Glasgow Corporation Tramways.—' The receipts for the week endi^g January 
5th were £11,734 18s. 2d.; corresponding period last year, £9,870 14. 11d. 
This makes another record, the previous ones being New Year week, 1899, 
when £10,095 was drawn; and the Preto ia celebrations week ending 
June 9th, 1900, when £10,196 was drawn. 


Dublin United Tramways Company.—The receipts for the three days ending 
Monday, December 3ist were as follows:—D. U. T. Co., electric cars, 
£1,458 9s. Id.; ditto, horse cars, £8 7s. 6d. ; D. S. D. Co., electric cars, £318 
18s. 8d.; total, £1.70 14s. 10d; corresponding three days last year— 
D. U. T. Co., electric care, £1,279 128. 6d.; ditto, horse cars, £62 10s. 2d.; 
D. 8. D. Co., electric cars, £278 19s. Id.; total, £1,611 1s. 9d.; increase, 
£169 133. 1d. ; aggregate to dare, £121,919 148. I.; aggregate to date last 
year, £108,'91 12s. 9d.: increase, £13,328 1s. 5d. The receipts for the four 
days ending Friday, January 4th were as follows: D. U. T. Co., electric 
cars, £1,942 18s. (d.; ditto, horse cars, #11 9s. 3d. ; D. 8. D. Co., electric 
cars, £421 15s. Od; total, £2,415 17s. 8d. ; corresponding four days last year— 
D. U. T. Co., electric cars. £1.619 16s. lid. ; ditto, horse cars, £60 11s. 1d. ; 
D. 8. D. Co., electric cars, £826 5s. 4d.; total, £2,005 188. 4d; increase, 
£409 88. 11d ; aggregate to date, £2,416 17s. 8d. ; aggregate to date last year, 
£2,080 153. 6d. ; increase, £335 1s. 10d. The mileage worked is 44 miles 
electrically, 1 mile by horses, as against 87 miles electrically, 7 miles by 
horses, for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending Janunry 
6th were £1,513; corresponding week last year, £1,455; increase, £83. 
Miles open, 6 miles 67 chains. 


STOCKS AND SHARES. 


Wednesday Evening, 
To find a precedent for the raising of the Bank Rate in the month 
of January, we have to go back 17 years. Under the influence of 
the Bank directors—the action last Thursday, when the Rate rose 
from 4 per cent. to 5 per cent., investment markets suffered some 
rough handling. Now that the public can get 34 per cent. for 
money left on deposit with their bankers, they are not anxious to 
retain heavy stocks, paying a lesser rate and liable to droop if the 
financial atmosphere grows more cloudy ere it brightens, as the pro- 


babilities seem to be. Hence it is that Debenture securities, as a 
whole, are adversely changed this week, while some of the other 
pre-Ordinary descriptions are also weaker. 


The market for Electrical Supply shares is now busily engaged in 
discounting the dividends soon to be declared. A conservative 
view finds most followers, and the fecling is expressed that with one 
possible exception, the companies will pay the same for the past 
half-year as they did for the corresponding period in 1900. Dearer 
coal and wages are expected to counter-balance increased receipts, 
and as the boards of most of the enterprises are eminently prudent 
and steady, no advance in the redistribution is anticipated, except 
perhaps as regards the Kensington Company, which, it is thought, 
may be able to pay more than it did a year ago. 


The new issue of Ordinary sbares by the last-named concern was 
a great success, and the price has risen to 44 premium-buyers. The 
old Ordinary are quoted 12 to 13, but they are not yet ez rights, it 
must be noted. Alliance Electrical shares have been on the down- 
grade this week, and the price is dull. The 5 per cent. Preference 
are 178. 6d., carrying a dividend. Business in the supply depart- 
ment is very quiet, but shows a tendency to improve over last 
week's transactions. Westminsters lost 10s. on the appearance of a 
small seller. 


Much discussion is afoot in connection with the offer of the 
British Electric Traction Company to the Brush Electrical Engi- 
neering Co. The scheme is to give one Traction share of £10, fully 
paid, for 74 Brush Ordinary, which are of the denomination of 
£2 each, also fully paid. The price of the latter is 35s, and 74 
shares at the price would come to £13 2s. 6d., the odd money repre- 
senting the ditference in price between Brush and Traction shares, 
in favour of the Brush holders. But as there is a dividend due on 
Brush in March (last year it was 1s. 2:d. per share), and the next 
Traction dividend will not be paid till June, the difference is so 
slight that we are driven to wonder why the Traction Company did 
not büy the Brush shares in opeu market, as being the cheaper and 
less inconvenient course to pursue. Tractions have fallen 10s. on 
the suggestion. 


Partly on fears of loss of business caused by the Brush-Traction 
agreement, Electric Construction shares of both orders have declined 
a fraction. The Debeuture stock, however, shows no change, and 
Crompton Debentures are a point higher. British Westinghouse 
6 per cent. Preference--they are £4 shares—remain at 41. 


Notwithstanding the Welsbach’s Company's new electric lamp, 
the prices of its stocks keep very low, the Preferred standing at 49, 
the Ordinary at 30. Aron Electricity Meter Preferences are 15s. 
middle, ex div., and bonus; the ordinary are 18s. to 19s. 


In our introductory paragraph it was observed that the new 5 per 
cent. Bauk Hate is exerting an unfavourable effect upon Debenture 
stocks, and the Telegraph Market supplies several examples. West 
India and Panama 5 per cent. Debentures, for instance, are down 
2 per cent., while the Debenture stock of the Western Telegraph 
Company is a point to the bad. On the other hand, the 5 per cent. 
Debentures of this concern have recovered part of the fall which 
they sustained upon the marking of the price er dividend. These 
bonds are redeemable five years hence.. Eastern Preference and 
Debenture stocks are both down 1 per cent., as is also China” 
Debenture, although Eastern Extension new shares are harder. The 
dealers in this department report some growth this week in the 
demand for investment stocks. Anglo-American descriptions are all 
nominally unaltered, but the tone is harder. 'l'he time draws very 
near when the “ A" stock will know what interest lit is to receive 
for the past 12 months. A continuance of the activity in Yankee 
Rails has served to enhance the price of Submarine Cables certificates. 
Indo-European shares have dropped back £1. 


Electrification is ut last to be actually started on the District line, 
and proposals for raising the money are now under consideration. 
The price of the stock has varied very little indeed in consequence 
of the tardily-taken resolution. Central Londons are weak, the 
undivided shares having fallen to 9. The pessimists are now 
asserting that there may be some doubt as to whether the 4 per 
cent. Preferred halves will receive their dividend iu full. Other 
railway descriptions arc listless. 


In the manufacturing section, both Henley's and Callender's are 
10s. harder on purchase by investors who are adopting the view 
that absence of the Telegraph Construction Company's competition 
will prove a good thing for the other enterprises engaged in tke 
same business. National Telephone Third Preference are a shade 
duller, although there can be no fear of the dividend going unpaid 
at the end of this month. 
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Dividends for 
the last three years. an. må 


—— 
96,900 | African Direct Telegra h, 4 96 Debs wee i 100 
119,700 | Amazon Telegraph 185 9 D Nos. 1 to 1,250 Red ^ 100 
822,700 Anglo-American Telegraph is: e ... Stock 3 
9,088,540 n do. 6 «, Pret. xe pis . Stock d 
9,088,540 do. Deferred . |Stock| 
44,000 Chili Tele phone, Nos. 1 to 44,000 88 j $ 
19,933,300$ 5 Cable: T cas M 8 € 170 ar xdj170 
1,589,496 Do. do. terling 500 year 4 4 % Deb. Stock Red. Stock 101 —103 xd 101 
16, Cuba Telegraph 855 s sis $us 98 7 * | 061— 1 
6, Do. 10 % Pref. ; 10 .. 15 — 16 
12,931 | Direct Spanish Telegraph 4 4% 93à— 4} 
6, i 10 % Cum Pref. ise is 9 — 10 
90,000 do. 44 % De T" is .. |100-104 
60,7107 Direct United States Cable 1% sie 3 * 10 — 103 
98 —101 xd 99 —102 
136 —141 


108,300 | Direct West Indis Cable, 44 Reg. Deb. - 


4,000,000 Bastern Telegraph, Ord. Sto ns : 
1,826,888 Do. ` Pref. Stock M 8 
4 . Deb. Stock Red. 


Do. T 
tern Extension, Australas and China Telegraph --: 
Do. n 250 ioni to 300,000 (ist £3 pm. all pd.) £8 på. oen 


50,000 
320,0007 Do. 4% Deb. Stock 
Eastern and South African "Telegraph, 4 % Mort. Deb. 
Nos. 1 to 3,000, red. 1200 


4 % Reg. Mt. Debs. isa! Sub. * 1—8 


200,000! Do. 
180,227 | Globe Telegraph ane 
180,042 Do. do. % Pref. "ERE 
150,000 | Great Northern Telegraph, of Copenhagen 10 
82.000 Halifax and Bermu uda Cable, 44 % 1st Mort. “Debs, hes) 100 
, within Nos. 1 to 5:1200; Be 
17,000 do-European Telegraph " vee | 25 
100, 0000 London Platino-Braxilian Telegraph, 6 % De . 100 
Nos. 1 re 72, 680 .. 1 


72,680 Mane Telephone, "4 Limited 
do. 5 5 J Pret. Nos. 1 to 86,91 1 
590,000 Natio Telephone, 1 to 590,000 .- . b 
6 % Cum. 1st Pref .- T 


15,000 
15,000 pe. 6 & Cum. 2nd Pref. . 
250,000 Do 5 oa 9rd Pret., 1 to "250,000 
9,000,000! Do 4 Red. " 
500, Do. orti Stock Red. 
171,504 Oriental Telephone e Blec., Nos. 1 to 171, 504, fully paid 
100,000! Pacific and European Tel., 4% Guar. Debs., 1 to 1, 
11,839 Reuters. is 785 ie abe = 


3,381 Submarine Cables Trust Sas 
§8,000 United River Plate Telephone 
Do do. Rs Cum. ' pret. ‘Nos. 1—16, 639 


23,361 Do. do. Æ 16.640 to 40,000 £34 
o. ^p % Debs. .- 


do. 4% D mre gua. by Bras. Sub. Tel. | 100 | „ 

207,930 | Western md Ltd, M ius ses . 10 7 % 7 * 7 * A gi 
7 Do T. "Debs. 2nd gh 1906 00 —103 xd 
348,777 Do. se 103 —106 xdj102 


"Ar 
6 M a 


88,321 | West India and ren Telegraph eas sss - 

94,563 Do. do. do. Cum. let Pref. eee 6 — "7 
4,069 Do. do. do. Cum. 2nd Pref. .. 

80,000} Do. do. do. 5 % Debe. Nos. 1 to 1, 800 100 


19,661 Brompton & Kensington Elec. Lt. Sup. So 101 to 19,761 69,19 % 7— 8 7— 8 

12,000 do. 7 96 Cum. eee eee 84— al 

50,000 | Charing Cross and Strand Electricity Supply 8 |9% 10% 9j— 1 i 

220,000 Do. do. do. ACA Cum. Pret. B 52 51— 9i 558 

34, O00 9 Electricity Supply, Ord. . 0*5 6% 6 [4 eà— 7 ei— 7 6i 

150,000 % Deb. Stock Red. P | .. 109 —112 2109 —112 | = 
70,679 | City PE f London Electric Lighting, Ord. 40, '001-—110,579... 6 4 rA 9 — 10 9 — 10 = Kid 
40, 8 D: to 40,000 . 6 3—14- 13 — 14 13 13 50 

400,000 sui (iss. at ; £115) ‘all paid ET 122 —127 xdi122 —127 125 e 
40,000 icd t Lond & i Brash en UR Ltg., Ord. 1—40, 000 ad 4 % 8 94 84— iss 

. 20,000 * 40,001—50, 6% | | Hi— 124 | 114— 121 12k 

200,000 Do. 43 r1 Deb. EE E. Certs (all paid) RÀ. .. " 106 —109 xd|106 —109 1073 
35,500 Edmundson's Elec. Corp., Ord. Shares 7 96 41— 5 5 ats 
75,000 Do. do. % 1st Mort. Deb. Stock. 828 103 —106 103 —106 

110, 000 London Electric Supply Corporation, Limited, Ord. — :-« — 11— 2 14— 2 
49, Do. do. do. 6 % Pret. 6 % 4 — 5 4— 5 

250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. sos 98 —101 - 98 —101 ids vs 
85, Metropolitan Elactric Supply, 101 to 62,500 585 ..| 1016 % 5 % 5 * 12 — 13 12 — 13 128 | 12i 

220,000! Do. 4$ First Mo Deve Stock | -= 44% 110 —113 xd 110 —113 05 T 

250, | 34%, Mort. Deb. Stock Red. - dm m 96 — 99 xd| 96 — 

6,452 Notting Hill Electric ighting aes 6 7 144— 154. 144— 154 
40,000 | 8t. James's and Pall Mall E Electric Lig ht, Ord. is 144% |14% 15 — 16 15 — 16 
20,000 A. do. 7 % Pref., 20,081 to 40,080 7 7 84— 9 84— 

150,000 do. 34% Deb. Stock F - wee aes 98 —101 xd 98 —101 1004 | 99! 
12,000 Bmithfeld Market Elect. supply: Ord. 2— 21 | 2— 2% -—€ sss 
50,000 Do. do. Deb. M deu qos c 95 |85 — 95 QE Id 
65,000 South London Electricity Suppl 5 , -— 21— 3% 94— 9i dus p 
79.900 | Westminster Electric supply: © Ord., 101 to 80,000... 5 12 % 12 € 13 qq 12 — 131 _1 12 — 13 X ass 

+ Subject to Founde Longs : i Quotations on Liverpool P epe ok sed Mà 
of T paman pu sates e 
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SHARE LIST OF ELECTRICAL COMPANIES.—0Oontinued. | 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES.  - 


M ced 


Stock Closing Closin Business done 
Present A f öt Dividends for ag 
Issue. is NAME Share, tbe last three years. Yan aaa p pcs Jan. She 1901, 
i 1897. | 1898. | 1899. m Lowest 
20,000 | British Aluminium x Cum. Pref. . s 10 oa E - 81— 94 81— 94 
300,000 Do. do. 1st Mort. Deb. Bock Red. S» [Stock] ... vis s 91 — 96 91 — 95 
45,000 | British Electric Traction 8 . 1] .. 6 . 13 — 14 | 124— 133 125 13 
50,000 Do. do. 6 Cum. Pref. owe 10 eee eee oe 12 — 13 12 — 13 
350,000 Do. do. 5 & Perpetual Debenture Stock .. Btock| ... | .. | .. 120 —123 120 —123 TT 1214 
85,0002 {British Electric Works Co., Ord. £1 shares, 50,001—135,000 | ^... | ... vs s 4— 1i — 2 is 
50,000 t Do do. 6 J Cum. Pref., 150,000 wae in e "E f— i §— . 
500 f Do. do. 44 96 1st Mort. n ive . | 100 un 97 — 99 95 — 97 E i 
70,000 | British Insulated Wire Ord. . - ies 5 15 % 15 « 20 9 10$— 113 pim 114 113 
70, 000 Do. do. 6% Oum. Pref. s n st 1 : b3—  6ixd 61 E PE 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 fee t 5 L 6% 1$— 11 | 18— 13 11 1H 
90,000 Do. Ton- cum. 6 Pret, 1 to 90,000 » 7 : 6 2 — 91 2 — 2} 23 2 
125,000? Do. do. 43 % Perp. e .. |106 —111 106 —111 Mat NN: 
108,710 Do. do. 41 J P ud Deb. PCT E 8 Stock " .. |101 —103 xd101 —103 10222 
30,000 | Callender's Cable Construction ,Nos.1—30,000 ... 5 | 19495 15 * 15 5 * 124— 134 13 — 14 133] .. 
40,000 Do. do. 5 % Cum. Pref. eos 5 ecc 51— 5ix d 51— 58 58 55; 
90,000 Do. do. 4j Y 1st Mort. Deb. Bock Red . |B ock| .. T .. |109 —113 xd/109 —113 on » 
206,297 | Central London Railway, Shares ve aA «AOL sues ^ . | 94— 98 | 8$— 9i 93 9 
78,703 Do. do. ^ Pref. half-shares ... Per : 5| .. T di 4— 5 4$— 5} E . 
78,703 Do. do. Det. do. ks jis i b 4 4 — 4i T ; 
855,000 | City and South London Railway Stock 14% 919, 14% 3 — 56 52 — 56 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60, 000 .. ..| 10 44— 5h 4j— 53 D Á 
54,000 8 & Co., Mon 3 1 hein E nid 5 3| ae 6 * 74% 34— 4 3ġ— 4 3g] .. 
i 100,000 £100, and 901 to 11, 000 of £50 red oes see -— TT 98 —101 xd 99 —102 101 100% 
99,261 Edison & Swan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 5 6 & 6 & 6 12— 23 1}— 22 
17,139 Do. do. do. “a” Shares, 01—017,139 ... 5 6 6 6 31— 4i 31— 44 
944,023 Do. do. do. 4% Deb. Btock Red % 100 n .. | 88 — 90 xd! 88 — 90 
100,000 Do. do. 595 2nd Deb. Stock Prov. Certe. ia 100 E 96 —100 96 —100 
112,100 | Electric Construction, 1 to 112,100 ... 26 & 6 & 6 Y 2 — 22 li— 23 243; 2 
25,000 Do. do. í Cum. Pref., 1 to 25,000... AN 2| 7 7 9 3 9 3 
182,500 Do. do. Perp. 1st Mort. Deb. Btock .. [Stock ov 103 —106 103 —106 " "n 
9,6007| Greenwood & Batley, 7 7 Cum. Pref., 1 to 9,600 .. ..| 10| 7 7 7 10 — 11 10 — 11 85 T 
30,000 Henley's (W. p Telegraph Works, Ord. ess re 5 12 14 15 13 — 14 134— 143 133 132 
..90,000 Do. do. 43 Pref. 5| 7 7 ms 51— 51— 52 SE S 
50,000 Do. 8 do. 43 Mort. Deb. Stock... Stock 43% 108 —112 108 —112 
50,000 | India-Rubber, Gutta-Percha and Telegraph 5 ..| 10 10 10 * 10 * 204— 214 201 — 214 21 20 
300,000 | Po. do. do. 4%istMort.Deb...  .. 100) .. | .. | . 101 —104 101 —104 ND ME 
37,500 Liverpool Overhead Railway, Ord. o" 10 81 91 3295| 8$— 8% 84— 83 a B 
10,000 [[ Do. do. Pref., £10 paid J «| 10 5 5 133— 134 | 131— 133 was SY 
37,350 | Telegraph vro and Maintenance .. es eee | 12 15 Y 15 15 %| 38 — 42 38 — 42 403 398 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... 100 - 100 —103 xd|100 —103 "S — 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... e b... 8 Y 12 10 — 11 10 — 11 ves ii 
20,000 Do. do. 5 %.Cm. Prt, Nos. 1 to 20,000... 5j T ee i 53— 51 54— 52 
540,0002 Waterloo and City Railway, Ord. Stock .. | 100 39$| 3 Y 94 — 97 — 97 M 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIORS OF green NOT bien ADU PN 


Brompton and Kensington, 44 „ Debentures of £100, 109—106. mugs ter er Uer g tebridge Eleotri 8 t 
Consolidated Telephone oe oS oon and Maintenance, 3/-—5/- ) 114—194 ; Preference 225 2 0 6 Ga Gully | (fally Share ilg 477 D 
Olaham Ashton, and Hyde isos 1210 1771 Ord., 16—17. T. Parker, 410 E 106. Dividend, 
0 9 Par 9 y " 
Do. do. (£10 pà.), 10—10j. 
LR RO E LE Bank rate of discount 4 per cent. (July 19th. 1900) 
MARKET QUOTATIONS, Wednesday, January 9th. 
CHEMICALS, &o. | This week.| Dec. 19th. no. or Dee. METALS, &o, (continued. ) This week. Dec. 19th. Ino. or Deo. 
a Acid, H 3 si $5 r owt. bJ- 5/- g Copper Sheet -— ee per ton £86 £86 $5 
a : Niere ee ee 8 22J- 23J- g [I] . oe ee per ton! £86 £868 . 
a LI] Oxalio oe ee per ows. 82/- 82/- 6 LI] (Eleotrolytio) Bars LÀ £83 £82 
a 9? Bulphurlo .. ee ee per ew $. a 6 6 e LI] oe ts £90 £90 
s Ammonis Mariate (crystal) .. per on 48310 £58 10 A » H.C. Wire 4. a. 
: r ton l [T] 39 . . 
> i Der ton, 480 £80 J Ebonite Rod i og 12 
a a Bleashin hing powder .. Per ton £1 £1 „ Shee 5 / bj- 
a Bisulp e of Garbon e$ per ton £15 £15 * German Silver Wire 1 1 
a Bo à .. per ton 217 10 217 10 T . . k Gutta-percha fine 
a Bensole 90 55 per gal. qJ- q/- k India-rubber, Para ne 3/104 3/94 to 8/103 ^ 
a „ 50 ; . per gal. 6/6 5/6 1 Iron, Charcoal Shee £1 £18 js 
a Co Sulphate per ton 2 £25 4 n Pig (Cleveland v warrants) . 19/10 62/9 2/11 dec. 
a Lend, Ni per ton £96 £25 1 n Soren d according to per ton From £11 | From 211 " 
a „ White Sugar per ton £81 £81 d , Borap, .. per ton 70/- to 72/6 | / to 72/6 
a 4 Mahy lied Bait d ps per zm £27 10 a í , Wire, salvanisad No. 8 AV 1 á 1 re 
a Nephiha, Saien Oy aer) 0). per al.| 5/8 5/6 9 Lead, English Ingot to 416 15| £16 76 || % ine. 
. € Potash, B per ib. . 9 n " heet 2419 - 
4 » Oaustio o 0678040 per ton m Manganin Wire No. 28 87 ; / vi 
a „ Bisulphate per ton £85 g Meroury T £9 26 £9 26 oe 
a 1 .. per owt. 64/- 64/- d Mica (in original cases), small 9d. | 8d. to 9d. ste 
a Sulphate of Magnesia per ton 44 10 £410 d „ is » m 1/9 to 2/9 | 1/9 to và 
a Sulphur, Sublimed Flowers per ton £6 £6 d ; 8/8 to 7/8 | 8/8 to 7/8 "- 
4 " edi ered .. .. per ton £5 10 5 10 p Phosphor Bronze plain Seg iet fa to 1/8 | 1/04 to ve 
Lum .. per ton £5 £5 p s roll ii to 1 | 1b to 1/4 x 
2 Boda, Caustio' (white 70 %) .. perton | £10 15 £10 15 p js i o abeo zu 
2 „„ 14. aa p Silii ra Brot 1024. to 11 1 4.7 171 A 
a T " . 1 — ronze W ss 
x 8 id teel, Magnet, Soy gto desc'y'n rom. £15 wy d xe 
"n 59 ee 
METALS, &o. i g Tin, blook { ura pu to } £2 deo. 
- b Aluminium hao in dare lots.. per ton £994 | £294 4 „ doil i "e T 2/- 2/- 
heel, in ton lots per ton £191 £191 ex wire, Nos. 1 to 16 1/9 19 
p Babbitt's etal up per ton | £80 to sus £80 to 21 „ p Wnite Anti. Ane ben Metals — 
e Brass (rolled metal 2" to 12") basis per lb. " a | " White "brand . per ton! £40 to £70 | £40 to £70 
e „ be (brased s 10d. IJ Yarns, Cotton,! Bi le 101b. bnal's r Ib. . 
€ „ 9 (solid ara) . perlb. 8d. | 8d. <a „ Best Flax, lea. à per Ib. | " 
e „ Wire, basis per Ib. 110. Sa. as AN M Hemp, 8 ply 10 Ibs. per ib. 4jd. d. 
e Copper Tubes (brazed) lb, | d 11d. "A" ae ae Russian, 10 lbs, .. per Id. 52d. : 
(solid drawn) per Ib. gc 10}d. | 4 Jute , 180 Ibs. rove per ton £14 10 £14 10 
g Copper Bars (best selected) .. perton S6 ' k Zino, Bh't. ielle Montagne pnd.) per tor) £2826 | £28 2 6 


„ Co, Lal. V „ 
A e 1 essrs. James are, . . m Messrs. over & Co 
Quotations | „ Messrs. Thos. Bolton & Bor Seed £ Messrs. Messrs. Jackson & T. d M n Messrs. P. Ormiston & Bons. ` 
d Messrs, F. J | 4 Messrs. Bolling & pp J| o Messrs. Johnson, Matthey & Oo., Ltd. 
, le Messrs. 8 ah & Oo. j Mesure, — Yeo & o. p The Phosphor Bronze Company, Ltd 
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! Title of order and description of area. Name of promoters. 
APPLICATIONS FOR PROVISIONAL Northwood and Ruislip (Parish of Ruis- Northwood Electric Light and Power 
re) ERS. lip in the Rural District of Uxbridge Company: 


ford (Rural) and Rickmansworth 
0 in the Rural District of Wat- 
. . * 2 . & of " or Ys . 
THE following 18 & list of applications for provisional orders depo Norton (Urban District) " . Northern Counties Electricity supply 
0 


sited with the Board of Trade, on or before December 21st, 1900, Oban (Burgh)... cc o t .. Commissioners of the Burgh. 0. 
Pickering (Urban District) T .. Northern Counties Electricity supply 


— 


under the provisions of the Electric Lighting Acts, 1882 to 1890. Company. 
Pokesdown (Urban District) . Bournemouth and Poole Electricity 
Title of order and description of area. Name of promoters. , - Supply. Company.; 
pontypridd (Urban District) .. Urban District Council. 

Aberavon (Borough of Aberavon) z Corporstion. Pudsey (Borough) +: °° $4 d Corporation. . 
Abertillery (Urban District) = °° Urban District Council. Rhondda (Urban District). e „ ^ Urban District Council. 
Alfreton (Urban District) .. at - Ditto. Rickmansworth (Urban District) . North Metropolitan Electrical Power 
Alnwick (Urban Di: tritt... Northern Counties Electricity Supply Distribution Company. 
Annfield Plain (Urban District) . 7 Ditto. Co. Ripon (City) . Harwood & .. .. Corporation. 
Ashton-in-Makerfield (Urban District) Urban District Council. Rishton, Great Harwood and Clayton- Charles Chadwell. 
Aspull (Urban District s ia Ditto. le- Moors. 
Atherton (Urban District). . e - Ditto. Ross (Urban District) 73 "ES John Parker... qwe 
Barry (Urban District) >- P X Ditto. l Roundhay and District (Township of Roundhay and District Electric Light- 
Bentieldride (Urban District) <. e Northern Counties Electricity Supply Roundhay in the Rural District of ing Company. 
Benwell and Fenham (Urban District) Urban District Council. Co. Leeds). oar Ee 
Beverley Corpor® tion (Municipal - Corporation. Royton (Urban District) ) .. Urban District Council. | : 

Borough) Bt. Austell (Town and Parish of St. St. Austell and District Electric 
pirstall (Urban District) - - (Urban Dis Urban District Council. Austell and the Urban and Rural Lighting and Power Company. 
Blackrock (County Dublin) (Urban Dis- Ditto. Districts of Bt. Austell). M 

trict). Shildon (Urban Distriot of Shildon and Northern Counties Eleotricity Supply 
Briton Ferry (Urban District) .. °° Ditto. Fast Thickley). ‘wed Company. : . 
Bromsgrove (Urban District of Broms- George Gordon Brodie, Charles steer, Sittingbourne (Urban Districts of County of Kent Electrical Power Dis- 

grove, & portion of the Parish of and William Whitehouse. Sittingbourne and Milton-next-Sit tribution Company. 


Stoke Prior (Finstall) in the Rural tingbourDe). |. (n 
i Skipton (Urban District) . 


ogg ee Urban District Council. 
Standish-with-Langtree (Urban District) Ditto. 


of the Parish of Bromsgrove in the : / 
Urban District of North Bromsgrove) Stratford-upon-Avon (Borough) ss .. Corporation. . 
Burgess Hill (Urban District) .. Urban District Council. Teddington (Urban District) 5 Urban District Council. 
Cannock (Urban District). 5 " Ditto. Teddington, Hampton, Hampton Wick Richmond (Surrey) Electric Light and 
Carnarvon and District (The Borough Edward Whittred Iltyd Petersen. and Ham (Urban Districts of 'Tedding: Power Company. 
of Carnarvon and the Rural District ton, Hampton, Hampton Wick an 
of Gwyrfai, except such ¢ of that Ham). 8 " Que 
District as is situate in 9 85 Island of Thornhill (Urban District) oe .. Northern Counties Electricity Supply 
Anglesea). Todmorden (Borough) += EE so Corporation. i (Co. 
Chesham (Urban District) 40 .. Urban District Council. Tredegar (Urban District).. s .. Urban District Council. 
Che-hunt (Urban District) Ditto. Trowbridge (Urban District: Ditto, 
Clydebank (Burgh) Burgh Commissioners. Ware Urban (Urban District) ++ — ** Ditto. 
Consett (Urban District) vi .. Northern Counties Electricity Bupply Warwick (Borough)... — ** — ^ . British Eleotrio Traction Company: 
Crieff (Burgh) ie Ks Me .. Burgh Commissioners. (Co. Waterford (Borough) Ls vs .. Corporation. 
Crompton (Urban District) |. o. Urban District Council. „ Wellingborough (Public Purposes), Urban District Council. 
Dalkeith (Burgh) )) se 0 Messrs. Crompton & Co. (Urban District). v . 
Dollar (Burgh) pi " e vx Ditto. Wellington (Salop), (Urban District) Ditto. , 
Dolor ester Corporation (Borough) œ». Corporation. Whitley and Monkseaton (Urban Dis- Alan George Robson, Athol Wilson 
Dorking (Urban District). County of Burrey Electrical Power trict). Dell and Joseph Alexander 
eckell. 


Distribution Company. 


Widnes (Borough) , " „ Cor ration. 


Dungannon (Urban District) „ Urban District Council. | g "X ) 
East Cowes (Urban District) + 18e of Wight Electric Light and Wisbech Co tation (Borough) e 9950 

Power Compan Workington Cor ration (Borough) «> Ditto. 
e pany. : 8 ; 
Ebbw Vale (Urban District) «e . Urban District Council. Worsley (Urban Dastrict) ). Urban District Council. 
Falkirk (Burgh) ea eo oe .. Commissioners of the Burgh. 

Faversham (Borough) as T s Corporation. 

Felling (Urban District) as ,. Urban District Council. a 

Foots Cray (The Contributory Place Rural District Council of Bromley ——— —— per 
ot Foots Cray and rtion of the (Kent). 

51 Dis d 9 5 ehurst). Uii 

rn Barnet (Urban istrict) .. Urban istriot Council. i 

Friem (Urban District of 0 DU INSTITUTION OF ELECTRICAL ENGINEERS. 
portion of the Parish of Belwood in 

8 Mer Rural D of Frome). ó 

ashiels (Burgh) . iow ite .. Corporation. HIN | HIBITE TH 

(100 e (Urban District) vs X^ .. Urban District Council. REPORT ON BIPOLAR MAC ES EX D AT B 

Gourock (Burgh) ME E Commissioners of the Burgh. PARIS EXHIBITION. 

Hampton (Urban District) ax . Urban District Council. i 

Handsworth (Urban District) «« = Naiba Counties Electricity Supply By R. LLOYD-PEARSON, Student. 

f a mpany. , E í 
S Hindley (Urkon on Distri e x . Urban Distriot Council. THe conclusion to be arrived at from the exhibits of bipolar 
C " 1 Q. * . . TE . R 

Honley (Urban District); and the Ditto. machines at the Paris Exhibition of 1900 is not a very cheerful one 

Ilkley (Urban Diet riet of Ilkley and the Alfred Horswill Gibbings. for the manufacturer of this class of machine, for it is very evident 
Townships of Middleton ^r Denton that in a few years’ time it will become almost, if not totally, 
in the Rural District of Wharfedale. tinct; that ig, for th ti f electri it anythin like a 

Inde. in Makerfield (Urban Patiehes oi Urban District Council, extinct; that is, for the gener? jon of electricity on anythin’ 

Isle of Thanet (Rural), Parishes of Isle of Thanet Electric Tramways and large scale. f 
Garlinge Northdown. and St. Peter Lighting Company. The various exhibitors give almost identical reasons for this dying 
pret Rural District of the Isle out, as it were, of the pipolar machine They are, for instance 
o anet. y 7 . : 7 ’ 

Jedburgh (Burgh) :- jare and! .. Messrs. Crompton & Co. unanimous on the point of leakage, and admit that the leakage 

Kildare (Town of Kildare and certain Naas, No. 1, Rural District Council. coefficient cannot possibly be so low 83 that of a multipolar 
adjacent Townlards in the Parish hi 
and Electoral Division of Kildare). mac ine. , : 3 , 

555 Corpo eo 99 5 City and Corporation. Again, the question of speed comes 10, and it may be seen 1 85 

unty of the City of LS. » ig easier to build a machine with four poles and run it at b the 

Llandaff d D Powi i : nus : 
A cto was Powis (Rural Rural D 9 speed of a two-pole machine than it is to run the two-pole machine 

Llangollen (Urban District) |. °* Urban District Council. at an enormously high speed. 

ꝓnis matter of gpeed, however introduces that detail of greatest 

TT County Don. - : : , * : : 

2 1 1 e importance, V12., cost of production.” It is perfectly obvious tha 
ep Do 110 aH etropolitan Boroug ounty of London end Company the machine which has to run at 1,500 revolutions per minute mus 
Lewisham and Penge (Portion of the Lewisham and District Electric Sup- be of better and stronger mechanical construction than the machin 
Metropolitan POST e. ply Company. which has to run at 500, therefore it must cost more in that direc 
Marylebone (Metropolitan Borough of Marylebone Electric Supply Com- tion. Opinions differ slightly as to the comp ative costs of s 
St. Marylebone) pany. electrical equipments of the two machines (bipolar and multipolar 
gx hinrsiebone (Metropolitan Bert 'orporation. E the commutator of the latter machine being 4 more expensn 
Stoke Newin ton (Metropolitan North Metropolitan Electrical Power item than that of the former, owing to its large we Ner. 

Borough of Stoke Newington) Distribution Company. On ku 919 5 hand, although 1 t a great 171 5 uu 

, i require ere is no necessity for suc very careful wor manshi 
pyndbur&(Parish).. c . h Cun) Lighting and The efficiency of a large bipolar machine may be fairly high as! 

Macclesfield (Borough) o c 7 Corporation. : as bipolars are concerned, but when it is compared with a multipo 

M m eee ie Electrice Power i Co. then the great superiority of the latter 1$ clearly secu. 

Sas T - 5 essrs. Crompton & 50. sant! i hi 
NIidland Electric Power Distribution Midland omP rie Corporation for question—" Why do fürms manufacture bipolar machine» desp 
end Lighting (Extension) Order Power Distribution. the fact that they are not economical? was put to a few of th 
Urvan, Durand W Lau : Bari exhibitors who did not show them, and the answer was: " Beca 
E onrbridge: And the Parian ot d nt they cannot be awake to the enormously rapid progress which 
Barr in the Walsall Rural District) m l electrical industry i8 making at the present day.” 
mri echo (Pap Urban 5 Rural Distziot ell Croydon. This answer may, OF may not, be the correct one. It may be 1 
f t) eo SES istrict Counc. : ; : 
N c nth Corporation dBoruuph) eer Ss Corporation. i that the day of the two-pole machine 18 already over, and the al 
Neath Rural District Du e. D dl Rural District Council. answer only shows the contempt exhibited towards those who 
Nen Briton ous and DN Electrical Power Distribution Com- not admit the forward movement. Some of those makers 
pide Boon 9 5 er pany: showed both alternating and continuous machinery at the Ex] 
Briton Ferry and portion of the Rural tion, seemed almost ashamed that their two-pole machines shoul 
I Sn Urpan Electric Suppl Soan observed at all, and consequently hid them away in some dark 
zt ] } ee es ee B — 110 8 u Y O 0 E | ] : H 1 1 z 
New Hunstanton (Urban District) . Urban District Conci: N frequented corner. In a few cases this was certainly the best t 


Nor thbfleet (Urban District) + °° Urban District Council. that could have been done, for although the machines in que 


. aie: f 


- 
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may have been very efficient, and possibly cheap, their outside 
appearance was not all that might be desired. One or two Conti- 
nental firms showed bipolar machines, which looked as if they had 
barely made the acquaintance of the painter's brush, and these 
were rightly placed in a not too conspicuous position. On the 
other hand, some were almost too highly finished, even the 
eye-bolts being plated, as were the brush-holders, armature 
guards, and terminals. These machines may have been got up 
specially for the Exhibition, for they certainly looked more 
suitable for a drawing room than for an engine room. With 
very few exceptions the machines were fitted with carbon brushes, 
various shapes being used, from the circular pencil to the flat slice. 

One exhibitor employed a combined copper and carbon 
brush, the carbon being in advance of the copper. The 
advantage claimed for this arrangement is almost sparkless 
commutation. The brush-holder isa very simple but effective piece 
of mechanism, particulars of which will be given hereafter. As 
this firm did not have one of their machines running, the author is 
not in a position to state to what extent their claim is justified. 
The last few years have brought about a great change in the design 
of bearings; oil cups, requiring close attention, being the exception, 
whilst ring and chain bearings are most decidedly in the majority. 
This, evidently, is a change in the right direction, as it is well 
known that if a man is not continually going around filling up the 
cups, disastrous results must follow ; at the same time the fact must 
not be lost sight of that rings or chains are not infallible; they have 
been known to stop, or the oil may get below their level, lubrica- 
tion ceases, and the bearing runs hot. 

Very few machines of the class known asthe “under-type” were 
exhibited, nearly all being over-type, Manchester type, enclosed, 
semi-enclosed, or of that pattern invented by Prof. S. P. Thompson, 
D.Sc., F. R. S, &c, known as the “Finsbury type,” which, it will 
be remembered, has only one field coil, wound on the yoke. Arma- 
tures were both “drum” and “ring” wound, the former being 
nearly all slotted. It was surprising how few British firms were in 
evidence, the field being left almost entirely to the Continent and 
America. Perhaps the best show of bipolar machines was made by 
that old and well-known French Société Gramme. They had 13, 


machines from 3 H.P. to 54 H.P. selected from 14 different types of 


100 up to 34,500 watts. 

These machines act either as generators or motors; they are 
scries wound and fitted with copper brushes and ring bearings. 
They are not cast all in one piece, but the journals and magnet 
limbs are bolted on to the bedplate. They are painted a chocolate 
colour, not too highly finished, and look thoroughly strong 
serviceable machines. Quite a new machine brought out by the 
Société Gramme consists of an ordinary bipolar dynamo with a 
little two-pole exciter on an extension of the shaft. When running 
in the ordinary way this machine generates 10 amperes at 800 volts, 
but when the exciter is connected in the circuit the voltage may be 
increased to 2,000, thus being able to work 40 arc lamps in series. 
The machine is now being used in Paris and elsewhere for the 
lighting of public gardens, &c. 

There were also two machines for electrolytic work, which were 
capable of giving 165 and 1,000 amperes at 5 to 7 volts respectively. 
These machines were built very solidly, with massive brass fittings, 
and six copper brushes to each set. The terminals were mounted 
on the bedplate beneath the commutator. 

Another machine, of 5 amperes and 55 volts, was built to be 
worked by human power, for laboratory work, explosion of mines, 
&c. There was also a small machine which operated an electric 
hoist whilst in a horizontal position; it was capable of raising 
500 kilogrammes 20 centimetres per second. A vertical milling 
machine was fitted with an enclosed motor, to work at a voltage of 
110 to 120, the speed being 125 tu 550 revolutions per minute. 

A very attractive item of the Gramme exhibits was a portable 
forge, in the base of which was concealed a small motor, which also 
worked at 110 to 120 volts. The motor could be attended to from 
the outside by means of a hinged door, but as it was so nicely 
enclosed, the only attention necessary would be lubrication. A 
little enclosed generator of 5 amperes and 5 volts was built for the 
purpose of charging accumulators off a carriage whilst running. 
Other machines exhibited by the Société Gramme were as follows: 
A motor of 3 H.P. geared down to work machine tools. A portable 
enclosed motor of 1 H.P. and 300 revolutions, to work machine tools. 
A motor, in a horizontal position, geared down to work capstans, 
ammunition hoists, &c. of 1 H.P. and 60 revolutions. A small 
1-H.P. motor for operating a flexible drilling apparatus. A motor 
of 2 amperes and 110 volts with a flexible drilling gear for surgeons, 
dentists, and others. A little machine, working horizontally, for 
cleaning knives, with an emery wheel at each end of the spindle; 
this machine works at 4 amperes and 25 volts, or 14 amperes and 
110 volts. An enclosed motor with a scratch brush on one end and 
a buff wheel on the other, for polishing metal. Five “ open type " 
motors direct coupled to ventilating fans, for use in houses, shops, 
theatres, &c. A small portable motor, direct coupled to a centri- 
fugal pump, for raising a liquid to a height. A similar machine to 
the one just described, but of 1 to 85 H. This completes the list 
of bipolar machines exhibited by the Société Gramme, in addition 
to which they showed a great many multipolars and instruments. 

Another French firm, who showed the most highly finished 
machines in the Exhibition, was Jacquet Fréres. Not only were 
the machines themselves to be seen, but the armature stampings, 
conductors, and other component parts of the armature were 
displayed. 

The open type dynamo, known as series “ A,” has the magnet 
limbs cast on the bedplate and a cylindrical shaped pole-piece 
slipped on after the field coil is in place. The armature is com- 
pletely protected by means of a plated guard, perforated for ventila- 
tion. The terminals are mounted on a wooden block placed between 


the pole-pieces, and the machines are series wound. They vary in 
size from 66 Kw. of 110 volts and 6 amperes at 2,000 revolutions 
per minute to 24°20 kw. of 110 volts and 220 amperes at 1,000 revolu- 
tions per minute. The efficiency of the former machine works out at 
73:8 per cent., and that of the latter 88°7 per cent. One is listed 
at £17 and the other at £112. The armatures are of both drum and 
ring type, and when the conductors consist of wires the core discs 
have nearly closed circular apertures, but when the conductors are 
merely copper strips then the apertures are of the ordinary open 
rectangular type. 

The makers state that there are more than a thousand of these 
machines (series “ A ") in use at the present day, and the demand is 
on the inorease. The armature spindles are of cast steel, thicker in 
the centre than at the extremities, thus removing any tendency to 
bend. The bearings consist of phosphor-bronze sleeves or bushes, 
which will stand .a considerable amount of work without any 
appreciable effect. Lubrication is carried out by means of rings. 
The pulleys are turned both inside and out, and great care is taken 
in balancing the armature so that there is no moment about any 
part of the armature, and, therefore, no vibration. The core body 
is built up of sheets of soft iron, } mm. in thickness, with which 
extra care is taken in baking and building up, in order to make the 
loss due to eddy currents and hysteresis a minimum. The commu- 
tator is built of hard-drawn high-conductivity copper insulated with 
mica and pressed into & strong, solid mass by means of hydraulic 
power. Whilst under pressure it is secured by means of a steel 
ring, thus rendering any dislocation of the segments practically 
impossible. Carbon brushes are employed of sufficient number to 
prevent abnormal sparking. Nearly every part of these machines 
is built slightly in excess of its calculated value, and they are chiefly 
recommended for lighting purposes at not more than about 300 
volts. Another type of machine built by the same firm is similar in 
many respects to the one just described, except that the machine is 
semi-enclosed, and has oue pole above, and the other beneath the 
armature. These machines are principally used for pumps, venti- 
lators, &c., or geared down for lifts. Carbon brushes are used, and 
the speed of the machine is practically constant within certain 
limits. 

Another semi-enclosed motor manufactured by this firm is similar 
to the last, but is fitted with gear wheels, which are turned and 
fitted with such accuracy that there is practically no noise. The 


iron framework is cast all in one piece, aud the machine is specially 


built to work in places where the temperature is high. Carbon 
brushes and ring bearings are also employed. These machines vary 
in size from } to 8 H.P. at 110, 220, or 440 volts, and run at 1,600 
and 1,250 revolutions per minute respectively. 

This concludes the description of bipolar machines shown by 
Jacquet Fréres; they showed some hermetically closed motors for 
tramway work, but these were four-pole machines. The above- 
described machines have heen awarded the Gold Medal, and their 
general appearance was as good, if not better, than any bipolar 
machines at the Exhibition. 

There is one point about the bearings of these machines that 
might be interesting, viz., the level, which is placed in a prominent 
position on the bearing standard so that the attendant may see at a 
glance how much oil there is available. This plan might, w- h 
advantage, be adopted by many other makers, as it is exceedingly 
difficult to know exactly when the supply of oil needs replenishing, 

Another very good show was by the Compagnie Générale 
d'Electricité de Creil (Etablissements Dayde & Pille). All the 
bipolar machines by this firm were, with one exception, either 
enclosed or semi-enclosed. They claim 40° to be the maximum 
rise of temperature for any one of their machines, and in very few 
cases does it reach this. 'They appeared to be small and compact 
for their stipulated output, and the magnetic circuit is made up 
of cast-steel, and forms a sheath which protects the armature ; it is, 
moreover, cast in one piece, rectangular shaped, with one pole 
above and the other beneath the armature, thereby providing a 
better path for the magnetic lines than if it were cast in two or 
more pieces. The insulation of the commutator is carried out with 
particular care, mica only being used for high tension machines. 
The armature core is built up of sheets of soft iron insulated with 
paper; the whole is then compressed and bolted together. In the 
case of very small machines the armature is toothed and wound 
drumwise ; the armatures of medium sized machines are smooth, 
with a ring winding, but those of large output (15 Kw. and upwards) 
are smooth and drum wound, the conductors being kept in place by 
means of small pegs which project from the surface of the core. 
The brushes are of carbon or copper, and in some cases a combina- 
tion of the two, mention of which was made in the earlier part of 
this report. | 

That part of the brush-holder containing the copper brush is a 
very common type, consisting simply of a piece of steel ribbon bent 
in the shape of a C, one end being fastened to the rocker pin 
and the other to the socket into which the brush fits, the brush 
touching the commutator at the usual angle. The carbon brush isa 
flat slice of carbon which is normal to the periphery of the com- 
mutator and fits into a metallic sleeve. A lever is then brought to 
bear upon the upper end of the carbon, thus exerting a steady 
downward pressure ; the brush may be instantly removed by simply 
raising the lever. The practice of making square pole faces has 
been departed from in these machines, and there has been sub- 
stituted a shape approaching that of a diamond; this, it is said, tends to 
reduce sparking. All the machines made by this firm are of a standard 
type, and, therefore, all parts are interchangeable. The lubrica- 
tion is carried out entirely by rings on every machine. A machine 
of the Manchester type was shown by this firm, which was built 
specially for high tension work and for the transmission of energy 
to agreat distance. The very small machines are without exception 
series wound. Up to 700 volts they (the larger machines) are shunt 
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arately, the yoke being bolted on after the armature and 
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re, three copper brushes in each set, and was run at a 
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ing superi 
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practice. 
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on the same 


to turbines, which were not 80 remarkable for 


aim this splendid result for their turbines, and not in any 
e generators. The machines themeelves are shun 


m armatures; in some cases, however, ring arma: 


ed. The winding is of & peculiar description, invented 
d by the Hon. C. A. Persons. and as such he reserves the 


ion in all papers of this kind. The machines are 
to 400 KW., and are, without exception, fitted to 


with very massive brass holders are employed for 
current. The commutator is unusually long for its 


and i8 strengthened by means of a steel ring placed at 
its length. Th? length of the spindle is rather great 
d with the diameter of the armature, and the designers 
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Doubtless Messrs. Hands, Limited, will quickly find their 
hands full of remunerative orders as the result of no longer 
hiding their light under a bushel. 

Their original action and a note in an evening paper have 
influenced the writer to ask the permission of the Editors for 
a little space in which to unload his mind on matters which 
have agitated it for quite a lengthy period. The * Note ” is 
to the effect that Mr. William Fowler, one of the directors 
of the famous Leeds firm of Messrs. John Fowler & Co., bas 
been quick to recognise the increase of foreign competition, 
and is appealing for energy and skill to deal with it. He 
maintains that one of the greatest things to combat foreign 
competition is that the high standard of English work should 
be maintained. 

For many many years the Englishman abroad, whether 
considered from a social or a technical standpoint, was looked 
upon as a sort of persona grata, and English manufactures, 
whether of the textile fabrics or machinery, had a monopoly 
in the world’s markets. 

Naturally this was primarily due to the fact that the engi- 
neer representative of the British Isles was better equipped 
technically, more resourceful, energetic, and more highly 
developed physically than his Continental, or even American 
rivals, and in like manner the high standard of English goods 
was equally appreciated with the Britisher throughout 
civilised, and for that matter, uncivilised lands. - 

It is to be feared that we are still presuming, and trading, 


upon the reputation thus gained, when other European ~ 


nations were far behind us in those arts and manufactures 
which have earned for old England the industrial supremacy 


of the world. The “what was good enough for our fathers : 


and grandfathers is good enough for us” sort of spirit still 
prevails, and we forget that while of late ycars we have stood 
practically still, and assumed a policy of masterly inactivity, 
our European and trans-Atlantic competitors have been 
gradually creeping up, and in several important manufactures, 
have actually gone ahead of the Old Country. 

There has been too much reliance placed upon the native 
Hare, and not enough attention given to the slow but sure 
foreign Tortoise. When will Englishmen learn the lesson 
that the race is not always to the swift ? 

Continental and American manufacturers, and their able, 
energetic, and clever agents leave no stone unturned in their 
efforts to secure orders; English firms in the main wait 
until business comes their way. 

English traders are too apt to forget that each succeeding 
generation brings with it people holding different views to 
those held by their elders, and that the purchasers of to-day 
have grown up alongside new comers in the manufacturing 
lines, The old firms take no up-to-date measures to keep 
themselves in touch with new requirements, but just advertise 
their articles in the same manner and in the same papers or 
journals that served the purpose of their forefathers half a 
century ago, oblivious of the old adage aufres femps, autres 
nn or of totally new industries springing up around 
them. 

The modern electrical engineer is a product of the last 
quarter of the nineteenth century, and he knows little or 
nothing of the men whose reputation had become world-wide 
before he came upon the scene. 

The men to whom you, Sirs, devoled vour last week’s 
leading article are the men who are making the world's 
history in electrical engineering, and to them the name of 
E. P. Allis has lately been more familiar than those of 
Musgrave, Robey, or Hick-Hargreaves, to mention only a 
few. Of the * Economic," Danks or Tinker's boiler they may 
have a vague notion, but Babcock & Wilcox is the a/pha and 
omega of steam raising appliances to the more youthful and 
inexperienced of the profession for which you cater, and the 
makers of Lancashire or Cornish boilers have still to depend 
mainly upon industries which existed before the advent of 
the electric light. 

To busy men, whether consulting or municipal engincers, 
there is given but little time to dive deeply into the literature 
of their profession, and so they depend largely upon the 
journals which are representative of electrical engineering for 
their knowledge of what is going on around them, and of 
those who are able to supply their requirements. 

Every decade brings amongst us new men with new ideas, 
new designers and constructors with improved electrical 


appliances, new engines built by new firms, and so the old- 
established works which have helped to make England what 
she is are relegated to the background, because the principals 
a.e too apathetic to keep well to the front, stolidly indifferent 
to keeping in touch with the newer generations, and steeped 
in the fallacious belief that foreign competition is but a 
bogey. 

England had the start in engincering, as she had in com- 
merce ; other nations are coming up, and we are ina fair way 
of losing the long lead we possessed, because we continue to 
believe that our supremacy is a thing that cannot be 
touched. | 

Take the example of the bulk of English firms if they are 
applied to for information. "They are either too busy to be 
bothered, or they refuse lest it should be filtered through 
from one to another and eventually reach the ears of com- 
petitors. Americans, on the contrary, whether in their own 
land or here, are only too ready and willing to supply 
periodically the latest information on hand, and seem to take 
a real delight in letting their competitors know that they are 
very much alive. 

Earl Roberts has been made Commander-in-Chief of the 
British Army, and has undertaken to reform the obsolete 
methods of the War Office, because, although an old man, 
he is one of the few who can appreciate the changes that 
necessarily come with lapse of time, and he knows as well 
what the nation desires to-day as he did in the far back 
vears of his licutenancy. 

Electrical engineering is a development of but little more 
than a couple of decades, Well established and wholly 
capable firms of long ago are, no doubt, desirous of partici- 
pating in the vast probabilities of the near future, but to 
many young electrical engineers the leading manufacturers 
in the kingdom are not known even by name, and so while 
the few up-to-date contractors who do keep themselves well 
to the fore are overstocked with orders, much business which 
should readily be turned over in this country finds its way to 
the Continent and the United States. Let the old-established 
firms look to it that the England of the twenticth century shall 
live through it with the industrial supremacy of the world 
still in her hands, and unchallenged, but to do this they must 
come out of their shells, and let the men who are developing 
the latest industries know of their existence. 


SOME EXPERIMENTS ON THE PROPAGA- 
| TION OF HERTZIAN WAVES 
ALONG A WIRE, AND THROUGH THE AIR. 


TELEGRAPHY BY MEANS OF A SIMPLE TELEPHONE AS RECEIVER. 
Corp LIGHT. 
BT EMILE GUARINI. 


WiTH a view to the confirmation of ideas expressed in 
June, 1899, I have made the following experiments :— ` 

First. Erperiment.—With the aid of a telegraph key, 
I closed the circuit of a battery of accumulators cen- 
sisting of eight elements, introduced into the primary of 
an induction coil in which an interrupter rendered the current 
intermittent. In the said circuit, owing to resistances intro- 
duced, a current of only four amperes was circulating. The 
coil gave as a maximum 4 cm. of spark (between a disc 
and a point). The resistanceof the primary was 11 ohm, and 
that of the secondary 8,000 ohms, At the extremities of the 
wire of the secondary circuit of this coil were two little balls 
of about 2 cm. diameter, made of nickelled brass, which 
charged a Righi oscillator with two balls about 1*0 cm. in 
diameter, and about 1 mm. apart. The balls of the 
secondary were about 2 mm. away from the oscillator. To 
one of the balls of the secondary was connected an insulated 
copper wire about 12 metres in length. This wire passed 
round the coil of a telephone (3:5 ohms); the other 
wire of the telephone remained free. The telephone 
had, therefore, an entirely open circuit. By means of the 
telegraph key, I transmitted dots and dashes, and 
one of my assistants, M. Bernalsteen, who was listening at 


— - 


191] THE 


the telephone at the end of my laboratory staircase, from oscillator at the same ti e of the balls is connected to 


which position be could neither perceive the gparks from the earth, and the other by the introduction of a condenser meets 


oscillator nor hear the manipulation, was able to interpret 


perfectly the signals I transmitted to him. I changed places telephone. It was wit 
with M. Bernalsteen, and was also able to understand the the maximum effects with the telephone. In this experiment, 


m 
(1) Hertzian currents produce the mag- late the telephone with a pretty thick piece of india-rubber, 
netigation of a core as well as ordinary currents ; (2) there in order to avoi ghocks and sparks in the ear of anyone 
is a means of realising electric telegraphy by 8 gingle wire approaching the telephone. 
without a return by earth, using & telephone as receiver. Conclusions. — WE et a very 
Second Erperiment.—l introduced a condenser between wireless telegraphy, 
the ball of the oscillator and the telephone. 'The signals shunt with the balls of the oscillator ; 
were more intense in the telephone. Let us compare the balls of the oscillator 18 connected to 
wire to the antenna in wireless telegraphy, and this experi- certain capacity is given to the antenna ; 
ment proves to us that the effects of the transmitting is placed at its extremity. | 
antenna are increased by introducing 8 condenser, Tenth Experiment, — A condenser was connected in 
probably because the discharging energy (cv?) Was shunt with the balls of the oscillator, one of which was 
incr | connected through the secondary (200 ohms and 5,000 


; C'onclusion.—1 be radiating energy of the transmitting . turns) of a transformer, with a condenser. One of the ter- 


antenna in wireless telegraphy 18 increased by increasing ia winals of the primary (1 ohm, 50 turns) Was connected wit 
certain measure the capacity and the discharging energy. the telephone. The other i 
Third Experiment.—The condenser, instead of being Mr. Speecht at first, Mr. Bernalsteen afterwards, and lastly 

telephone, is ttached to the myself, heard signals that were as clear and as strong as in 


between the oscillator and the a 
free end of the telephone. The sound in the telephone is the preceding experiments. I noted an interesting fact, viz., 
again much stronger. that the Hertzian current was transformed to low tension, 


(Conclusion. — The effects of the transmitting &ntenna in since on touching the wire or the telephone there was scarcely 
certain h 


wireless telegraphy are increased to 8 extent by an) shock. I suppressed the condenser attac ed to the free 


lacing & capacity at its extremity. terminal of the aecondary of the transformer ; the results 
Fourth Erperiment.—1 combined Experiment 2 with were the same. 
Experiment 3. The signals in the telephone were again Conclusions.—() Hertzian currents are transformed to 


lower or higher tension on open circuit ; (? Hertzian cur- 


clearer. 
Conclusion.— The maximum effects of the transmitting rents are transformed to lower or higher tension like ordinary 


antenna in wireless telegraphy are obtained when the capacity alternating OT oscillating currents ; (3) Hertzian currents 
a certai i 


of the antenna is increased to in extent and when 8 give results at a distance on open circuit (metallically or by 
capacity is placed at its extremity. the earth), also when they are ab low tension. 

Fifth Erperiment.—l connected & condenser in shunt with Eleventh Erperiment.—I completed Experiment 10 in this 
the balls of the secondary, which I placed in contact with way Instead of attaching a terminal of the primary of the 


those of the oscillator. The more I increased the capacity transformer, I attached it to a terminal of the secondary 


of the condenser the more powerful were the signals at the (11,000 ohms) of an induction coil with 95 cm. spar 
between point and disc. It was the terminal of the primary 


telephone. 

Conclusions.—(1) The power of à transmitter for wireless (25 ohm) of this coil that was connected with the termina 

telegraphy is incre by connecting 8 condenser in shunt of the telephone, at which the signals were again heard well, 

with the balls of the oscillator. (2) These effects increase but not so clearly 88 fore. e shocks were nil. The 

in a certain measure with the capacity of the condenser. primary of the first transformer (1 ohm) and the secondary 
i Experiment 1 by putting of the second transformer (11,000 ohms) constituted literally 


Sixth Erperiment.—1 modified 
the other ball of the oscillator into communication withthe 4 telegraph line with an entirely open circuit, with a resist- 
earth. The signals at the telephone were powerful, but not ance of 11,001 ohms. 

more so than in Experiment 5, in which à condenser Was Conclusions.—( It is possible to telegraph with one wire, 


connected in shunt with the balls of the oscillator. and without an earth return, to very great distances. (2 


Conclusions. —(1) The connection to earth of the trans- Ina telegraph line with a single wire and without an eart 
ble. 


mitter in wireless telegraphy may be advantageously return we can have any tension that / is most suita 
replaced by à condenser connected in shunt with the balls of Twelfth Experiment.—A8 I wished to make sur 


the oscillator. (2) It is probable that by connecting & Con- telephone acted 80 powerfully only because 


denser of suitable capacity in shunt with the balls of the with one of the balls of the oscillator either directly or 


oscillator of the transmitter, better results are obtained than through the medium of induction coils, I suppr the 

with the connection to earth. communication between the secon ary of the first trans- 

Seventh Experiment.—This experiment only differs from former and the ball of the oscillator. Hardly any gound 

the preceding one in that the connection to earth consisted could be heard at the telephone. | 

of a wire connected with the gaspipe and attached on the Concl usions.—(1) The Hertzian pacillations are transportes 
| i ity when the 


game side a8 the telephone wire. The effect in the latter toa given point (telephone) with more intensity 
was nil, or nearly 80, probably because all the difference of apparatus at this point (telephone) i8 connected (on open 


otential was transferred to the other ball. circuit) either directly (the first and following experiments 


Conclusions.—(1) In an oscillator, nearly all the radiated OF by the intervention of induction coils (the tenth and 
i i with one of the balls of the oscil- 


energy 18 on the side to which 18 transferred the whole following experiments 
difference of potential. (2) If one of the balls of the oscil- lator. (2) It is possible to hear soun 
lator is connected to earth, the greater part of the energy 18 Hertzian waves are produced in its nel ; 
radiated from the other ball. Thirteenth Experiment.—W ishing to convince myself with 
Eighth Erperimen t.—This is a combination of Experiments greater certainty of the above-mentioned facta, Í enclos« 
5 and 6. A condenser is connec in shunt wit the the coil, the condenser, and the oscillator in a metal bo: 


balls of the oscillator at the same time as one ball is con- i j 

nected to earth and the other to the telephone wire (always duced all the above experi 

on open circuit). The signals at the telephone were rather attach tbe telephone Wire 

more powerful than in Experiment 5, when a condenser Was oscillator. 

connected in shunt with the balls of the oscillator. The results for Experiments 1 to 10 were the sam 
| played by the earth in a tran& Only when I tried to repeat Experiment 12 I no long 

Mitter for wireless telegraphy is less important than that of heard anything in the telephone, the Hertzian waves n 


a condenser connected 1n shunt with the balls of the being able, owing to the metal box, to reach the wires CO 
oscillator. nected with the telephone. This experiment confirms resi 


Ninth Experiment.—l combined Experiments 4, 5 and 6. (I) of Experiment 12. 


E 


A. condenser 18 connected in shunt with the balls of the Fourteenth Experiment. — I connected à condenser 
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shunt with the balls of the oscillator, and attached to one of 
them a horizontal antenna consisting of a wire 3 metres in 
length and with a section of half a millimetre. At a distance 
of 2 metres, I placed another horizontal wire of the same 
length and the same cross-section. To this second wire I 
attached one of the terminals of the telephone. "The other 
terminal of the telephone and the other extremity of the 
antenna were entirely free. Slight noises could be heard in 
the telephone, but the dots and dashes transmitted could be 
clearly distinguished. I tried then to increase the capacity 
of the antenna, and employed as transmitting and receiving 
antenne two copper rods 1 metre high and 5 millimetres in 
diameter. The signals at the telephone were louder and 
clearer. I was thus able to slightly increase the distance of 
transmission. 

Conclusion.—There is a means of realising wireless tele- 
graphy by Hertzian waves by means of a single telephone as 
receiver, 

Fifteenth Erperiment.—I completed the above experiment 
by attaching the free terminal of the telephone to a con- 
denser. The signals were again a little clearer. 

Conclusion.—In wireless telegraphy by Hertzian waves, 
with the aid of a telephone as receiver, the effects are increased 
by connecting the free end with a capacity. 

Sirleenth, Erperiment.—]I completed the above experiment 
by putting to earth on one side the free ball of the oscillator 
and on the other the free terminal of the telephone. The 
signals were at least twice as powerful, and I was thus able 
nearly to double the distance of transmission. The latter, it 
is true, even with antenn 1 metre in height, and with a 
telephone that is not very sensitive, only reached about 
4 metres But by using Hertzian reflectors and much 
longer antennæ, as in telegraphy with coherers, where 
they sometimes attain to 60 or 70 metres, it will 
probably be possible to extend the distance of transmission 
to 10 or more kilometres with this simple and inexpensive 
wireless telegraph, which is capable of rendering much ser- 
vice, "especially in the way of communication between 
private people. 

Conclusions.—(1) In wireless telegraphy with a single 
telephone as receiver, we get better effects by connecting one 
of the balls of the oscillator of the transmitter with an 
antenna and the other to earth ; by connecting a condenser 
in shunt with the balls of the oscillator, and by connecting 
the free terminal of the receiving telephone to the earth ; 
(2) it is probable that wireless telegraphy with a single 
telephone as receiver, would constitute a very simple and 
inexpensive apparatus, very easy to manipulate, and capable 
of being of considerable service in special cases. 


( To be concluded. ) 


CURRENT SPECIFICATIONS. 


XLIV.—BURNLEY ELECTRICAL TRAMCARS. 


SUMMARY. 


Scope of Tender—Supply of twenty to thirty electrically- 
equipped motor cars of either of the three types specified; gauge, 
4 feet. 

Sizes of Cars.— Tenders for three types of cars to be submitted; 
type A to seat about 50 passengers, type B 60, and type C 80 
passengers. 

Type of Staircase,—Either ordinary or “reversed " type at option 
of tenderer. 

Type of Truck.—Type A to be of ordinary standard four wheel 
type truck; type B and C double bogie maximum traction trucks. 

Make of Truck —To be Peckham, Brill, or other approved manu- 
facture. 

Top Seats.—Garden type with reversible backs. 

Motor. Each to give 35 B.H.P., and after one hour's run at full 
load the temperature rise of any accessible part must not exceed 
120° F. above that of the surrounding atmosphere. 

Efficiency of Motors—Not to be less than 82 per cent. from three- 
quarter to full load. ; 

Stipulated Motor Overload.—100 per cent. for five minutes without 
showing signs of any damage. li 

Type of Controller.—Ordinary series parallel type with electrical 
emergency brake. 

Special Brakes.—Service and emergency air brakes to be provided 
oe fitted in each car, suitable for working on a maximum gradient 
of 1 in 18. 


Trolley.—To be of the enclosed swivelling pattern, fixed on one 
side of the car. 

Date of. Delivery.—Not less than six months from date of order. 

Penalty for Late Completion.—One per cent. per week on total 
contact prioe for every week contract not completed beyond dates 
finally agreed: upon. 

Terms of Payment.—80 per cent. on delivery of cars; 20 per cent. 
after six months’ efficient working. 

Stipulations as to Removal of Foreman.—None. 

Stipulations as to Wagea paid to Workmen.—Satisfactory (see oom · 
ments below). 

Arbitration Proposals.—Satisfactory. | 

Date for Receipt of T'enders.—Jauuary 26th, 1901. 


This specification is the joint production of Mr. G. H. 
Pickles, the borough surveyor, and Mr. Robert Birkett, 
the borough electrical engineer. 

The cars are to be used on the tramway trunk line running 
from Padiham to Nelson, through Burnley ; they are to be of 
the usual double-decked pattern. Thenumber actually required 
has not yet been decided upon, and three sizes of cars are to 
be tendered for, capable of seating about 50, 60, and 80 
passengers respectively. 

The trucks may be of any approved make, the smallest 
car having standard four-whecl type and the two larger 
maximum traction pattern. The motors are each to be 
capable of developing 35 B. H.P., air brakes are to be pro- 
vided for each car, and the controllers and other accessories 
are to be of usual standard types. 

This specification is in every way one of the most satis- 
factorv that we have examined for a long time. The 
requirements are clearly stated in a concise manner, full pro- 
vision is made for arbitration in the terms approved by the 
Municipal Electrical Association and the Electrical Plant 
Manufacturers’ Association, and the terms of payment are 
acceptable, the period of retention of the last 20 per cent. of 
the contract sum being six months. The dates for delivery 
are to be agreed upon before the signing of the contract, and 
tenderers should note that the penalty for late completion is 
to be calculated not on the price per car, but on the total 
contract sum. 

The clause relating to wages and hours of labour reads as 
follows :— . 

This contract is made on the express condition that the con- 
tractor shall pay all workmen employed by him in and about the 
execution of this contract, or any part thereof, wages at not less than 
the minimum standard rate paid, and shall observe and cause to be 
observed by such workmen, the recognised hours and conditions of 
labour in each branch of the trade in the district, and upon any 
breach by the contractor of this stipulation, and notwithstanding the 


condonation of any prior or other breach, the Corporation may deter- 
mine this contract. 


XLV.—COLNE ELECTRIC LIGHTING. 


SUMMARY. 


Scope of Contract. To specifications, one dealing with the supply 
of a direct current switchboard, the other with the supply of a motor 
balancer and booster. 

Switchboard.—'To be suitable for & low tension direct current 
three-wire system, having approximately 500 volts between outer 
conductors. To be arranged fortwo dynamos and three feeders with 
a battery of accumulators across outers and a motor balancer and 
booster. 

Instruments.—To be of moving coil pattern, Crompton, Evershed’s, 
or Nalder's make. 

Arrangement of Board. To be similar to that shown on blue-print 
supplied with tender. 

Motor Balancer and Booster.—To consist of four machines directly 
coupled together, the two inner machines being connected through a 
flexible coupling. 

Size of Machines.—The two inner machines to each have an 
output of 26:5 kw. at 265 volts and a speed not exceeding 850 
revolutions per minute. The two outers to each have an output of 
80 amperes from 10 to 80 volts. 

Type of Machincs.—To be of the overtype pattern with drum- 
wound armatures, with hinged pole-pieces, or other arrangement to 
facilitate the easy removal of the armature. 

Permissible Temperature Rise.—Not to exceed 60° F. after six 
hours’ run at norma! full load. 

Dates of Delivery.—Five months from date of order for either 
specification. 

Penalty for Late Delivery.—£10 per week for either contract. 

Terms of Payment.—75 per cent. of value of work delivered or 
done on site until the balance of 25 per cent. of the value of 
executed work is equal to 10 per cent. of total value of contract ; 
thereafter 90 per cent. of value of work done until works are ready 
for beneficial use ; then half of retention money, and the remainder 
six months later. 
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Sípulntions a3 to Removal of Foreman. —Satisfactory. 

Stipulations as to Wages Paid to W orkmen.— See comments 
below. 

Amount of Sureties.—Two responsible persons jointly and 
severally bound in a sum equal to 20 per cent. of the total tendered 


gum. 
Arbitration Proposals. —Satistactory. See comments below. 
Date of Receipt of Tenders.—J8nuATy 19th, 1901. 
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Mr, A. G. Cooper, the porough electrical engineer, has 
repared these specifications. From the technical standpoint 
there is very little to be said. A drawing showing the pro- 
ed arrangement of switchboard is supplied with the 
specification, and full details as to the output, voltage, an 
speed of the motor balancer and boosters are given, It wil 


be noted that a flexible coupling is to be fitted between the 
two motor balancers and flange couplings between the motor 


balancers and the boosters. 

Taken as a whole, the general conditions may he accepted 
as satisfactory. The one relating to errors in the drawings 
and omissions in the specification actually considers the 
possibility of the engineer making 8 mistake, for ìt 
states: 

The drawings, together with the specification, shall be accepted 
and considered as sufficient for the description generally of the 
works, and the contractor shall not depart therefrom except with 
the written consent of the engineer. In the case of any discrepancy 
between the drawings and the specification, or any errors, omissions, Or 
ambiguities therein, the same shall not invalidate this contract, but, if 
necessary, shall be rectified by the engineer, and such deductions and 


allowances (if any ) asin his opinion shall be fair and reasonable shal 
be settled and determined by him. 


This stipulation, though unusual, 18 eminently fair, and 
might be copied with advantage by other engineers. 

Detailed drawings are not required at this stage, but the 
tenderer is at liberty to submit any drawing or gupply any 
information he pleases. 

As to drawings to be supplied after the contract has been 
awarded, the specification states :— 

Within four weeks after the date of the acceptance of the tender, 
the contractor shall, at his own expense, supply to the Corporation 
two copics of the drawings necessary for the erection of the works 
under the contract, buf shall not be called on fo furnish constructional 
details further than in the opinion of the engineer are required Jor the 
purposes of the contract. If the contractor shall be called upon to 
supply additional copies of the drawings, they shall be paid for at a 
fair price to be arranged. The engineer shall, in addition, have the 
right at all reasonable times to inspect any drawings of any portion 
of the plant contracted for at the works of the manufacturer. 
Contractor will be neld responsible for all errors OF discrepancies in 
drawings supplied by him, and any expense that is incurred what- 
soever through his error must be paid by the contractor. 


The portion of the above clause printed in italics should 
also be either implied or expressly inserted in every 
specification. 

Power is reserved by the engineer to carry on other work 
on the site of the works during the progress of the work by 
the contractor on site, and also to demand, if. he thinks fit, 
the removal of any workman. The clause relating to this is 
thus drafted :— 


The contractor shall supply 4 sufficient number of competent 
foremen and workmen for the proper, expeditious, and complete 
execution of the works ; and if, iu the opiuion of the engineer, any 
foreman or workman is uufit or incompetent to carry out the work 
entrusted to him, the contractor shall, within 24 hours after receiviug 
notice in writing from the engineer, remove such foreman or work- 


man from the works. 
As regards wages :— 
The contractor shall pay the workmen employed by him on the con- 


tract not less than the local cu rrent standard rate of wages in each 
Branch of the trade at the date of the contract, and should he aub-let 


any portion of the contract, he must see to the sub-contractor’ 


adhering to this condition as far as possible. 


This is reasonable; there are no heavy penalties to be 
enforced on the contractor if it is found that a sub-con- 
tractor, over whom he has no direct control, contravenes this 
regulation. The contractor is to do his best to secure Con- 
formity with this stipulation by all sub-contractors, and it 
will probably be found that by quiet steady pressure of this 
description, far more progress wil be made towards 
raising the standard of conditions of employment in this 
country, than by the drastic proposals which find favour in 
nany quarters. 

The arbitration clause is of a character tenderers may with 
confidence accept. In the first place, all matters of dispute 


- 


are to be referred to the engineer, and in case of disagree- 
ment, there is then provision for arbitration in all cases. 
This is satisfactory ; the clause reads :— 


Should there be any doubt or obscurity as to the meaning of any 
porlion of the specification, the contractor must set forth the par- 
ticulars thereof, and submit them to the engineer, in order that such 
doubt or obscurity may be removed before the signing of the con- 
tract. If ny misunderstunling should arise during the progress of 
the works, such misunderstanding shall be referred to arbitration if 
necessary. 

[n case any doubt arises a3 to the intent or meaning of the speciti- 
cation or plans, or these general conditions, or in case any difference 
or dispute arises between the Corporatiou aud the contractor, the 
matter shall be referred to the engineer; but if the Corporation or the 
contractor refuse to accept the decision of the engineer, he sball give 
notice in writing withiu 72 hours of receipt of such decision that 
they wish that the matter in dispute shall be referred to, settled and 
adjusted. bi, the President of the Institute. 0f Civil. Engineers for the 
time being, or Some member of the Institute nominated by bim, 
whose decision, in all matters, including the cost of such reference, shall 
be final and binding on the parties hereto, and the contract shall be 
deemed a submission within the meaning and for the purposes of 
the Arbitration Act, 1889. : 


—— 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


— ͤ œH—y—„P 


Compiled expressly for this journal by Ww. P. THomPson & Co., Electrical Patent 
Agenta, High Holborn, London, W. C., and at Liverpool. Manche ter, 
and Birmingham, to whom all inquiries should be addressed. 


. — 


23.212. A new or improved regulating device for electric current gene- 
rators.”” M. DE HOOR, F. REINITZ Bn . STARK. Dated December 19th. 
(Complete.) 

23,361. «Improvements in and relating to electrical fuse carriers for dis- 
tribution boards and the like." G. SPEBRYN and W. H. WooD. Dated Decem- 
ber 21st. 

23,381. „Improvement in the manufacture of braided cords or cables for 
electric lighting and like purposes. C. SCHURMANN, Dated December 21st. 
(Complete.) 

93,543. « Improvements jn plates for secondary or storage cells.” W. E. 
Arn rox and A. W. FIrnIAN. Dated December 24th. 

23.549. Improvements in and relating to telegraphic transmitting appa- 
ratus." J. N. MAsSKELYNE, Jun., and A. MARR. Dated December 24th. 

23,556. “Thid rail insulator and support.” W. COURTENAY., Dated Decem- 
ber 24th. (Complete.) 

23,571. Improvements in apparatus for indicating and/or recording the 
speed of electrically-propelled vehicles, and/or the distance travelled thereby.“ 

0 ted Deceinber 24th. (Complete.) 

„583. Improvements relating to supporting devices for electrically insu- 
lating telegraph and similar wires." II. Lake., (E. Renault, United States.) 
Dated December 24th. (Complete.) 

23,5814. Improvements n and relating to arc lamps and the like.” W. Row- 
Bornas and K. A. RowBoTHAM. 

23,586. A fusible electric circuit-breaker for tire-alarm purposes." R. 
PEARSON. Dated December ‘Ath. (Complete.) as 

23,5902. A method of, and apparatus for, actuating devices on public electric 
supply oe distribution &) stems. A. WRIGHT and THE REASON MANUFACTURUNG 
Company, LIM urn. ated December 24h. 

23.503. 4 methi d of, and apparatus for, actuating devices on public electric 
supply or distribution systems." A. WRIGHT and THe REASON MANUFACTURING 
COMPANY, LIMITED. Dated December vith. 

23.610. e Improvements relating to signalling jacks for multiple telephone 
exchanges." 1. M. ERICSSON. Dated December 24th. (Complete.) 

93,611. e improvements relating to maximum electric meters.” F. Lex. 
Dated December 2Ath. 

23.617. Improvements in or connected with overhead electric tram or rail- 
way curs OF locomotives.” G. J. Mos HOS. Dated December vith. : 

23,047. °° Improvements in the electrolytic deposition of metals." H. C. 
Hankison 8nd J. Day. Dated December 27th. 


23,649. An improved electric bell.“ S. KRAUS. Dated December Zith. 


(Complete.) 

23,675. Improved process and apparatus for obtaining electric current.” 

O. BTZ KE. Dated December 27th. 

25,088. „ Direct electro-magnetic traction with electro-magnetic railway 

car.” A. PACINOTTI. (Date applied for under Patents, &e., Act, 1HS3, Sec. 103 

July 10th, 1900, being date of application in Italy.) Dated December 27th. 
1.700. „Inprovements in electrical couplings.” J. B. LANGFORD. Date 

December 28th. 

23.726. Improvements in and relating to automatic switches tor telephones. 
E. MILLER. Dated Deaeinber 25th. 

23,729. “Improvements relating to secondary batteries.” Baron H. ] 
p AnNoULT. (Date spplied for under Patents, &., Act, Section 103, June 22n: 
1900, being date of applieation in France.) Dated December 28th. 

20 T. Improvements in indicators for fire alarm telegraphs.” L. í 
WooLLEY. Dated December With. (Complete.) 

g 23, 7. s Improvements in electro . mechanical apparatus for preventi 
collisions of railway trains." W. p. THOMPSON. (M. Aliberti and G. Boni, Ital 
Dated December 28th. 

23,143. "' Improvements in battery cells." E. TIQUET. Dated December 2t 
(Complete.) : f , 

23 748. Improvements in windings for use 1D polyeyclic electric curr 
systems." E. ARNOLD, O. S. Bragstab, an J. L. LACOUR Dated Decem 
28th. 

23.749. Improvements in means foc the distribution of dependent polyes 
currents.” E. ARNOLD, O. S. Braustab, and J. L. LaCoth. Dated Deecm 
25th. 

23.773. " Improvements in switches for starting and controlling elc 
motors. J- li, Cow 5L. Dated December th. 

23.774. Improveinents iy apparatus for producing interchanxe 
numerals, letters, words, and the like, by me&u» of electrical lamps.” 
Jounson and J. MAXIN. Dated December 29th. 


` 
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7 23,790. “Improvements in and relating to means for the avoidance of hunting 
of synchronous alternate current machinery running in parallel" H. C. 
Leake. Dated December 29th. 
, 33,800, "Improvements in sparking plugs chietly designed for use as an 
igniting device for explosion engines.“ H. Mogianry, H.C. Foraorn, and E. B. 
JaAcessoN. Dated December 20th. (Coinplete.) 
23,402. ‘Improvements in devices for indicating and measuring pulsatory 
or varying Magnetic fields.” G, Dikrzk. Dated December 3lst.. Complete.) 
23,860. “Improvements in electric distribution systems.” E. M. Hr VII r. 
(Date applied for under Patents, &., Act, Sec. 103, July 28th, 1900, being date 
of application in United States.) Dated December 31st. (Complete.) 


23875, “Improvements in dynamos, motors, and motor generators," J. 
LiwrrNCE and J. E, SraGNorgttt, Dated December 3ist. 

23.877. Improvements in and relating to insulators for electrical purposes.” 
C. W. ATKINSON. Dated December 31st. J 

23,890. * lin provements in or relating to insulating and protective coatings 
especially applicable to electric conductors.” A. W. PecsiZz und A. Arki. 
Dated December 31st. (Complete.) 

VAS. “An improved magneto-electric device for igniting explosive 
mixtures.“ F., Srvkw.. Dated December dist. (Complete.) 

23,496. © Regulating device for electric motors." La Societe D ETUDES 
Vorrenks ELECTRIQUES DE Panis. (Date apphed for under. Patents, Ke, Act, 
Sec. 103, June 25th, 1900, being date of application in France.) Dated December 
$list. 

23,908. An electrical glass furnace.“ A. Vornnen. Dated December 818t. 
(Com plete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THoMPsON 
and Co., 823, High Holborn, W. O., and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stamps). 


2,129. “improvements in or relating to means for preventing the creeping of 
acids or other deleterious matter in electrical apparatus.” J. T. Niblett and 
M. Sutherland. Dated January 31st, 1899. Relates to means for preventing the 
creeping of acids or other deleterious matters along electric conductors, and 
consists in causing the conductor to pass for a portion of its lengtu through a 
vessel containing oil or other liquid. The vessel may be divided iuto compart- 
ments by diaphragms, and the conductor may be passed alternately under and 
over the diapbragms. As applied to the conductors of secondary batteries the 
vessels are preferably made of U-shape. The diaphragms may be replaced by a 
tube snrrounding part of the conductor contained in the vessel. 4 clanna. 


2,131. “An improved means or apparatus for reducing or extinguishing the 
electric aro formed en breaking electrical circuits." R. Acock. Dated January dist, 
1809, Relates to arrangements for preventingorextinguishing ares in switches, 
cut-outs, commutators, Ke. The contacts are embedded. in insulating material, 
so that, immediately contact is broken, insulating material is interposed 
between the contacts, no air space being left. The four tived. contacts are 
embedded in nn insulating base, A rotary dise carries contacts passing through 
holes in the dise and normally held up above the base by springs. They ax 
be connected by fuses. The cover of the switch is formed with slight depre: 
sions above the contacts, so that, when the switeb is on, the movable 
contacts are forced down against the fixed contacts. The handle or key is 
fitted with a spring to give a quick break, and with another spring to hold it in 
position, In a sliding switch the movable contacts are forced against the ved 
contacts by springs controlled by inclines. In a moditted form, the bloch is 
operated by a pivoted handle fitted with springs to give a quick-break, The 
contacts may be immersed in oil to lessen further the risks of areing In 
the application to commutator brushes the contaets are embedded in the 
insulating cylinder and the brushes ure fitted in insulating blocks lightly 
pressed by springs, ‘The brushes are pressed against the contacts when 
“on” by springs controlled by the cams and levers, 1 clann. 


2,144. ''Improvements In and relating to primary batteries.“ T. Hetferman. 
Dated January 31st, 1899. Relates to a enrbon-iron or like battery, and consists 
in utilising the pressure of the gas evolved cither to canse the exhausted 
electrolyte to be replaced by fresh electrolyte or to vary the strength of the 
current by varying the amount of the electrolyte in the cells. A battery in 
which are closed cells containing carbon electrodes and separated by porous 
partitions from open. eompartinents contaming iron. electrodes is described. 
The pressure of the gas evolved in the cell forces the exhausted cleetrolyte out 
through the pipe into a receptacle and tresh electrolyte ds supplied froin the 
reservoir through 8 pipe on which is a valve which js opened by a solenoid nnd 
closed by an electro-1nagnet connected with the terminals of the generator so 
that its strength varies with the strength of the current. In a reservotr the 
gas evolved is allowed to collect. The amount of electrolyte in the cells is 
caused to vary by introducing water into or withdrawing it from the reservoir 
so that u »1naller or larger quantity of gas is collected in the reservoir betore 
its pressure forces out the electrolyte from the cells. Blectroanagnets auto- 
matically control the supply of water to, and its discharge from, Che reservoir 
in addition to the control exercised over the supply of electrolyte to the cells. 
3 claims. 


2,176. ‘‘ Safety applianoes in connection with overhead or exposed conductors of 
electrical railways and tramways.” Siemens Bros. & Co. Siemens & Helske.) 
Dated January Sist, TS Relates to cleetric railways and traniways with over- 
head or exposed conductors. One or more guard wires which protect the 
conductor from falling wires are connected to it by insulating distance pieces 
and are supported by the same transverse wires. ‘The guard wires gre adso 
connected. electrically to the return circuit, and are stramed by insulating 
wires attached to the comluctor or by oblique wires attached to the poles. Phe 
supporting and straminge wires described in Specitication. No. 18,537, A. h. 1591, 
can also be used. £ clainis. 


2,177. ''Metbed of supplying electrical energy to motor vehioles from two over- 
head oonductors.” Siemens Bros. & Co. (Slemens & Halske) Darcd January 
Sist, 1899, Relates to electric railways and tramways with two overhead con- 
ductors, and consists of means for obviating the dithculties experienced dn the 
arrangement of the conductors at points and crossings. The up] er conductors 
of each line runs uninterruptedly through a crossing, while the low conductor is 
interrupted, its parts being joined by a looped connecting piece within which is 
the upper conductor of the crossing line. The coleeting device for the upper 
conductor on the vehicle is a roller or sliding truck that can pass throngh the 
loop of the lower conductor, while the collecting device for the latter is a con- 
tact bar. When the crossing is nt an acute angle, the ends of the lower con- 
ductors are extended on either side of the gap, so that there is no breakage of 
contact as the contact bar passes. 1 claim. 


2,268. A new or improved cord grip for eleotrio lampholders, fittings, and tbe 
39 1 bt ~ ri 2 . 
like." F. Brown. Dated F ebruary Ist, 1899, A cord grip for electric lamp- 
holders, tittings, and the like. Consists of a conical piece of rubber or like 
material, covered with thin canvas, perforated to receive the conducting cord, 
and compressed upon this by springs and screws. 1 claim. 


2,273. ''improvements in electro-therapeutios." C. A. Day. (H. G. O'Neill.) 
Dated February Ist, IS99. The nude body of the patient is placed on an insu- 
lated support, preferably translucent, &c., in a chamber with insulated i"uternal 
walls. and is subjected to the action of actinic rays of Hebt, ozone, and toch 
voltage electric currents of high frequeneyv. Light is supplied from adjustable 
chandehers, &c., Of Incandescent electrie laps, provided with reflectors, 
Ozone is generated by electrodes, one of which is à ring with many fine wire 
points, und the other is an adjustable rod with a sharp point. Electricity is 
adininistered through vitreous electrodes, which are connected in series without 


a return wire. An alternative form of electrode has an adjustable metallic 
terminal with an insulating handle and spring contacta, which slide over the 
glass tube and vary the length of a vacuos space inside the tube between tne 
terininal and a fixed ter ninal. The terminal may be replaced by several tixed 
terminals. Electrodes of various shapes are used for the eye, car, nose, wounds, 
adc. 7 claims. 


2,350. “Anew or improved method of connecting electric telephenic apparatus 
asa system." F. G. Bell and M. Byng. Dated February 2nd, 1899. Relates to a 
siugle-battery system in which a number of subscribers, such as fire and police 
call stations, are arranged on a single circuit, so as to call up a central station. 
Phe battery is situated at the central station, and may be arranged in one linc- 
wire or as a bridge across the lines. Two sets of instruments bridge the lines, 
the primary and microphone being arranged in wires parallel with the secondary 
aud receiver. Where the iastruments are detachable from the circuit the con- 
nections are made by means of a multiple-pluz switch, the sockets of which are 
arranged at the station, and the plugs on the detachable instrument. The 
1 and soekets are so arranged that wrong connections cannot be made. 
i claims. 


2,428. “Improvements in electrical switches." M. C. Gover and J. M. Huisman. 
Dated February 3rd, 18599. Tumbler switches for currents of high voltage. The 
Dase Is made in two parts, and the terminals which may be square or splayed 
or conical are locked. between them without attachment screws. Tbe moving 
contact is carried in a groove in the plate adapted to rotate on the extension 
and titted with a spring. ‘The tumbler lever is cranked and provided with a pin 
working in a slot, and so operating the plate. The parts are assembled together 
and secured by a bolt. The base is secured to the support by screws, holes 
being provided for this purpose, In a moditied form, the moving contact con- 
“sts Of springs carried on arms fitted on a plate. 3 claims. 


2,482. “improvements in moans or apparatus for recording and repeatiag and 
re-transmitting Morse characters for use with telegraphic instruments." C. Stevens, 
C. C. Oyle and W. Milner. Dated February 3rd 1*5. Relates to telegraphic 
receiving-apparatus in which the recording lever controls a punch, so that the 
message is recorded asa perforated strip, which in turn can be nsed to operate 
a sounder or can be used to re-transmit the messaze on to another line. The 
Notch in the punch allows the full travel of the end, but has projected into it a 
rod by means of the recording lever, whenever a signal is received. The rod 
is driven by a motor which also produces the paper feed. A lever is connected 
by & link to the frame carcying the rod for throwing it out of action. The re- 
transmitter is provided with a double bell crank lever to ensure certainty of 
action, The sounder may be mounted on the back of the case containing the 
local battery. 9 cluims. 


2,627. ''Improvements in electrio time and fire and like alarms.” J. W. H. 
Wendt and K. L. Krausse. Dated February 6th 1809, Relates toan arrangement 
for sounding alarins at definite times in one or more rooms to arouse the 
occupants, Which is also adapted for giviog a Simultaneous tire alarm in ail the 
rooms, A switchboard is described to adapt the arrangement for giving tine 
nlarins in factories, An arrangement for awakening persons and giving a fire 
alarm is shown. 210r other suitable number of pegs are mounted in à spiral 
curve on a dise mounted on the arbor of the hour-hand of a clock. Ata detinite 
time cach peg lifts one of a number of springs and presses it against the rod 
thereby closing an electric circuit containing a battery and one or more bells, 
The required belly are putin circuit by the switehboard., The wires coming 
from the springs are connected to insulated blocks. These blocks can be 
connected to any of the blocks by plugs and a cord. Wires lead from the 
blocks to the bells in the different rooms, Another set of blocks are a'so 
connected to the bells, and these tuay be connected to the blocks by the eord, to 
enable two rooms to receive the same tine alarm. To give a simultaneous 
fire alarm in all rooms, the rod 18 pres d against the thiek set of blocks by the 
Jever, or the whole switeh may be shortemeiited by a wire direct. from the 
battery terininal. [n the time alarm for factories, the switeh is placed between 
the bells and the battery. The wires from the bells are connected to the blocks 
whieh are connected to springs by cords. All the springs. are simultaneous y 
connected to the battery terminal by pressing the lever between the springs. 
3 claims. 


2,660. ''Improvements in electrical influence machines." C. S. Semstrom. 
Dated February 6th, 1599. Two concentric eylinders ure mounted on a fixed 
spindle in such a manner that they can be revolved in opposite directions. The 
inner surface of the inner cylinder and the outer surface of the outer eylinder 
carry à number of parallel metal strips with rounded projections, and in 
Proximity to these are arranged two pairs of metal combs in connection with 
the polesof the machine, These poles are formed by the two metalne ends of 
the spindle which are separated from eaeh other by a bloek of @honite. Each 
of the two cylinders is prov ded witha transverse conductor the inner one only 
being Shown, carrying a nuinber of fine wire briashes. The inner transverse 
conductor is carried by the ebonite block. In order to keep the machine dry, 
it ay be arranzed in a casing through whieh warn dry airis ctreulated. For 
this purpose, the air is withdrawn from the easing by the draught ereated by a 
limp, and fresh nir, dried by passing it over a hygroscopic substance, such as 
phosphoric anhydride, is alowed to enter through a ehiiuber heated. by the 
lamp. Air is caused to circulate through the cylinders of the machine by 
fornung their ends atter the manner of propellers. 5 claims. 


2,666. "'Automatical electrical apparatus for Indicating and removing leakage la 


Ships.“ W. W. Zworekin and S.S. de Blumenthal. Dated February 6th, I9, 


Relates to electrical means. tor calliuß attention to a leakaze, and in some 
Cases, automatically operating the pumps to remove such leakage. A current 
normally flows through the cireuit, but should a leakage occur the cireuit is 
broken. The switch is thus demarnetised, and the circuit made through the 
indicator and signal bell. The battery enerzises the switeh and breaks the 
eireutt through the indicator and bell. Should this battery fail, the circuit is 
made, and attention called tothe matter. Should the battery fail, the cirenit is 
made and à current sent through them from the other battery, Other secondary 
circuits may include motors driving pumps which remove the leakage. 2 claims. 


2,742. ''improvements relating to electrical floats for theatrical 66. 
E. W. Bowles. Dited February 7th, IS% Footlights for theatrical purposes 
consist of eleetrie amis set in holders in insulating sockets on a wood casing 
which also carries teriniuals and is supported on angle irons attached to the 
woodwork. fefleetors curved. and haying holes to receive the sockets, are 
bolted to the irons. A white enamelled or painted cover is hinged to tbe irons 
sous to he flat on the stage, or to turn up against the retlector and enclose the 
lamps. Ordinary vas lamps may also be provided. Battens and side lights 
may be arranged similarly. 4 claims. 


2,748. ''improvements in primary electric batteries." C. D. Abel. (La Seolete 
d'Etude des Piles Eleotrique.) Dated Feb, 7th, 1599. Relates chiefly to the con- 
strnetion of batteries in which depolarisation is effected. by the introduction of 
atmospheric air into the electrolyte. The invention is described in its applica- 
tion to a Daniell's battery, aud it has for its object to prevent the deposit on of 
copper on the zine plate. The zine is surrounded by a solution of pure zine 
sulphate, and is closely enveloped in à sheet of parchment paper or the like, 
which is held in plsce by two gratings of cellutoid or other insulating material. 
The negative electrode is further surrounded by à frame or cage open at the top 
and having stretched around it parchment paper, Which is held in place by 
means of weatings which are pressed against it by trough-shaped end pieces, 
The positive electrode of copper is placed near the inner surtace of the outec 
cell. Surrounding the electrode is a coneentrated solution of copper sstphate, 
and between the poromus ec Is is placed à weak solution of copper sulphate, and 
by imakinz the cage of copper and connecting it to the electrode the excess of 
copper in the solution becomes deposited ipon it. The electrode i. preferably 
uide of sheets of metal or of wire or agglomerated metal powder, Xe. The 
depolarisation is effected by injecting hot iir into the outer vessel, or by causing 
a heated solution of copper sulphate to eirculate in the outer vessel, or by tusin- 
tanong an excess of crystals of copper sulphate in the vessel. A sinall 
cylinder, heated by suitable means ray be placed near the cell, and be 
connected at top and bottom with the cell so as to cause a circulation of Uf ie 
electrolyte. 2 claims. f 
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- that of silicon ; 


THE PERMANENCE OF ALUMINIUM 
IN AIR. 


Ox another page of our present issue we give an abstract of 
Mr. Kershaw's paper on the durability of aluminium wire 
under atmospheric exposure. For a variety of reasons the 
communication, though interesting, cannot be considered 
wholly satisfactory. In the first place, the tests did not 
last long enough ; in the second, no complete analyses of thie 
aluminium submitted to exposure are given; and, in the 
third, various statements made by the author are open to 
grave doubt. For instance, Mr. Kershaw asserts that the 
metals hitherto employed for overhead electrical conductors 
have been selected at random, and that no observations have 
been made upon their actual permanence. As a matter of 
fact, results of such observations have been known for 
many years; both the railway companies and the Post 
Office are well acquainted with the relative and actual 
durabilities of copper and galvanised iron wire under various 
conditions, Galvanised iron coated with tape, saturated with 
a preservative compound, was used 30 or 40 years ago in 
districts where the wire was liable to corrosion from acid 
fumes, but immediately hard drawn copper wire came to be 
manufactured, it was used in the place of the protected iron ; 
and further, in certain cases where the atmospheric conditions 
are such that even copper is attacked, taped copper has been, 
and is, used ; Mr. Kershaw must surely have been overcome 
by a “ Rip van Winkle " sleep, not to be aware of the fore- 
going well-known facts. "The Post Office officials have quite 
sufficient knowledge of the length of life possessed by copper 
and galvanised iron, to enable them to pass an immediate 
verdict upon the aluminium they are testing. 

The omission of all chemical analyses is a serious defect in 
the paper. Except in one place, and here apparently not on 
the author's own responsibility, we are given no notion of the 
composition of the 1 or 2 per cent. of matter other than 
aluminium, in the wires exposed, Yet in the last edition of 
his standard treatise on aluminium, Dr. Richards observes 
that the individual and collective effect of the impurities in 
commercial aluminium **has not been investigated in a 
thoroughly satisfactory manner " ; a sentence which, though 
four years old, is true to this day. We have before us, as we 
write, a series of analyses of “ British" aluminium as made 
during 1898 and 1899. The proportion of iron ranges from 
0:37 to 0°56 (mean 0°46) per cent., that of silicon from 0:84 
to 0:71 (mean 0:48) per cent.; and even these figures are 
not sufficient for the purpose, as they do not distinguish 
between the two forms of silicon, combined and graphitic, 
found in the metal. "The presence of iron in aluminium for 
electrical uses is presumably of much less importance thun 
iron tends to harden the metal and make it 
crystallise more rapidly, it decreases the conductivity, but it pro- 
bably exists in the form of an alloy. A small quantity of silicon 
is highly objectionable, and has been known for years greatly 


to reduce the stability of the aluminium when exposed to all 
D 
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corroding agents. In the absence of precise information, We 


can only speculate ; perhaps almost half the silicon in the 
aluminium exists in the clemental state, and by virtue of the 
electro-positive nature of pure aluminium, must lend itself 
readily to the formation of local galvanic couples, which 
give rise to the pitting in air mentioned by Dr. Richards 
as well as by Mr. Kershaw. Mr. Kershaw again refers 
to M. Ditte's researches, which led him to very pessimistic 
ideas as to the value of aluminium. The soundness of his 
conclusions was greatly discounted at the time by Moissan ; 
and his results have elsewhere been subjected to criticism 
that shows they were obtained under peculiarly and unneces- 
sarily bad conditions. 

Mr. Kershaw’s paper cannot be summed up more fairly 
than by the author himself where, omitting the word 
* perhaps," he says, “it is unwise to found any general 
conclusions upon the results of these observations.” In 
instituting fresh tests, as we hope he will, complete quantita- 
tive analyses of the wires must be undertaken ; and it would 
be well to study the behaviour of aluminium of the highest 
possible (industrial) degree of purity. Such metal might be 
mechanically weaker and more expensive to instal, but its 
extra durability might well repay its heavier initial cost. 
The British Aluminium Company have had similar experi- 
ments in progress at Larne (on the sea coast), at Milton (a 
manufacturing district with an atmosphere to match), and 
at Foyers (in real country) for several years ; and although 
some of the latter wires, we understand, have been broken by 
snow, When the results are ready for publication, we shall no 
doubt have accurate analyses, and a greater period of time 
whereon to base our conceptions of the real permanence of 
Heroult aluminium. 


We took occasion in our last issue to 
address a few remarks to our non-technical 
contemporaries, pointing out the extreme 
absurdity of their allusions to electrical and other engineering 
matters. No better illustration of the ridiculous ideas 
entertained by some of these worthies could be wished for 
than the extraordinary production which we quote below, 
from the columns of the Daily Mail of Jannary 14th :— 


The Lay Press out 
of its Element. 


CoPPEB v. PLATINUM. 


A series of experiments are being carried on by the Post Office 
telegraph officials with the object of discovering whether platinum 
forms a good substitute for copper in telegraph and telephone 
wires. 

Platinum costs £130 per ton, and copper may be obtained at 
from £80 to £90 per ton, and its greater lightness renders it cheaper 
to usc, and its conductivity is nearly as good as that of the more 
expensive metal. The tests have established the fact that the life 
of a platinum wire is shorter than that of a copper wire, as it is 
more susceptible to atmospheric action. "The tests were carried out 
by setting up a five-mile length of platinum wire near Hanley, a 
neighbourhood in which the atmosphere is heavily charged with 
sulphurous vapours. 


It has been practically decided not to use platinum wire unless 
some means can be found to toughen it. 


No doubt the Post Office authorities have done some 
singular things in their time ; we decline to believe, however, 
that they ever suggested the substitution of platinum for 
copper in their overhead lines! It is ditlicult to believe that 
the writer of the above is displaying sneh colossal ignorance 
as to be unaware that the cost of platinum is £4 per ounce, 
its specific gravity 25 times, and its conductivity about zth, 
that of copper, and finally, that platinum is incorrodible ; we 
are more inclined to think that in writing platinum for 
aluminium the writer intended having a little joke at the 
expense of the 7. I.; if so, he succeeded admirably. 
In another part of the same issue of the Mail, 
a "hydraulic central station, evolving 20,000 volts," is 
mentioned, and again, the “Invasion of England" by 
American firms during the present year is confidently 


predicted, especially in the manufacture of motor cars and 
electrical cabs. That the junior staff of this“ news“ paper 
is not solely to blame for the twaddle of which we complain, 
is fitly evidenced by the following extract from Electricity 
(New York) of January 2nd :— 

Mr. Alfred C. Harmsworth, proprietor of the London Daily Mail, 

who arrived in this country on December 27th, referring to the 
outlook for American brains and machinery in England, is reported 
as saying: “ You have a big chance now with automobiles. We 
shall shortly be spending $5)0,000,000 converting our horse-car 
services to electric; you can get most of that. We must put up 
two or three times that amount for new suburban surface car 
svstems for our big city. Much of that will go to the immigrant 
from America.” 
Now, the Moil is unexcelled in its alarums on the subject of 
our alleged defeat in engineering trade; vet here, if the 
report be true, we find the chief shareholder of the D.M. 
pointing out to our American ron fre ères where to attack us, 
and egging them on. The D.M. is down on pro- Boers ; let it 
heware lest its representative exceed even these in the betrayal 
of our national interests, 


THE year 1900 was a good one for 

Work and Wages. Workpeople throughout the entire country. 

The official statistics which have just 

been issued go to prove that while there has been compara- 
tive freedom from strikes, over 1,000,000 workers have 
received increases averaging 3s, 9d. per head. This is a 
hopeful sign of greater reasonableness on the part of the 
worker, an attitude which, as shown by the year’s results, 
leads employers more into the frame of mind for granting 
concessions Where they may be found to be possible. One 
very interesting feature revealed in the statistics is 
in regard to the coal trade. Some newspaper corre- 
spondents and others have been at great pains to 
make us believe that? although the price of coal to the con- 
gumer was very much higher, the general mass of workers 
were none the better off for the rise. Now these figures 
prove entirely to the contrary, for nearly all the workpeople 
employed in the coal-getting industry received increased 
wages, the average advance being nearly 58. per head per 
week. The iron and steel workers also benefitted very 
greatly. It is estimated that during the last five years 
80,000 iron and steel workers have gained increases 
averaging Ss. 4d. per week. But with the close of the year 
1900, these conditions began to alter, and in some trades de- 
creases had to be made. How far the pendulum will swing in 
the opposite direction during the present year it is impossible 
to indicate with anything approaching to accuracy, Com- 
plaints are frequently made about the high rates of wages 
and the increased cost of materials, and if, as some appear 
to believe, the great. rush of engineering work of the last few 
years is to be followed by a contrary period, there may. be 
reason for certain apprehensions as to the steps which may 
become necessary in order to aid the British manufacturer 
in meeting foreign competition, It is a state of things 
which one would like to be avoided for certain obvious 
reasons, but the British manufacturer should know what he 
can or cannot pay, and the fact that a more conciliatory 
attitude appears to exist on both sides leads one to the 


belief that both will work together for the good of national 
industry, 

Wk hope that English electrical engi- 
neering firms are making arrangements to 
be well represented at the Glasgow 
International Exhibition. There should be an extra effort 
made so that if possible the error of non-representation at 
Paris last year may in some measure be repaired. Of all 
things in the world electrical engineering firms should be 
there in full force, showing the very best that British manufac- 
turers can do. The various scientific and engineering con- 
gresses to be held at Glasgow this year, including those ‘of the 
British Association and the Municipal Electrical Association, 
are things to bear in mind. It seems to us to be a grand 
business opportunity which should on no account be missed. 


The Coming Exhibi- 
tion at Glasgow, 
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TRAMWAYS IN LARGE CITIES. 


By C. H. WORDINGHAM, M.. C. E., &c. 


— 


- 


Fon a number of years, when takiug their customary annual 
stock of progress made during the preceding year, the editors 
of technical journals, while having much to congratulate 
their readers upon with respect to electric lighting, had to 
deplore the stagnation with regard to the application of 
electric power to tramways. Some of the earliest attempts 
at the supersession of horse traction that were made in Great 
Britain met with a large measure of success, but they came 
to be regarded somewhat in the light of historica] curiosities, 
and it seemed as though any further effort in the direction 
of electric traction would never be made in this couutry. In 


the meantime, however, the utmost vigour was displayed in 


America, and, not content with their own country, the 
Americans caused the rapid introduction of the new system 
into Continental countries. So rapid was the progress, that 


abroad it was the tram horses which assumed the historical 


position and became an object of curiosity. 

It is not necessary to inquire closely into the canse for the 
slow progress made here, but in all probability it was closely 
connected with the fact that the working of the cars on 
most British lines was in the hands of companies, whose 
running powers either expired in a few years’ time, or who 
were liable to be bought out within a short period by local 
authorities. In either case the conditions were quite unsuit- 
able to justify their incurring the heavy capital expenditure 
necessary for the conversion. Whatever the cause, it appears 
to be now removed, and lines are being converted from horse 
to electric traction in practically every part of the country, 
the work being carried out with the enthusiasm proverbially 
appertaining to converts. 

Capitalists have not been backward in finding the requi- 

site funds to carry on the work, but as was the case with 
electric lighting, municipal authorities having satistied them- 
selves through the expenditure of the capital of private 
individuals that the business was likely to be profitable, 
argued that if electric traction was a paying thing. to the 
investor, it would be a paying thing for their ratepayers, and 
in many instances they have determined not to let the good 
thing go past them. 
For good or ill, the fact remains that much of electric 
traction enterprise is to be in the hands of municipalities. 
It has always been maintained by company promoters that it 
was impossible to confine a tramway system within the 
arbitrary limits of a municipality. The tramway network 
must be determined by geographical considerations, and 
inter-urban communication must be established if a full 
measure of success and convenience to the public were to be 
attained. The inherent truth of this argument has rendered 
it so cogent a one that municipalities have been forced to 
recognise it, and it was early decided for the smaller ones to 
band themselves together with a large one in their midst, and 
so form one great undertaking for the whole district. Some 
opposition to this vast extension of municipal responsibility 
was offered by Parliament, but the large municipalities have 
prevailed, and the arrangements have been sanctioned, with 
the result that schemes of the very greatest, magnitude have 
been planned, and are in course of being carried out. 

Side by side with these municipal schemes, other large 


schemes, embracing large portions of entire counties, have . 


been promoted by private individuals, and one cannot doubt 
that in the future a network of tramways comparable with 
the railway network will be established, and not comparable 
only, but probably exceeding it in magnitude. 

The changes that will be wrought by the introduction of a 
a means of locomotion so entirely novel in this country 
cannot fail to be very considerable, and of far-reaching 
importance. 

Within the towns omnibuses will be eliminated, and the 
amount of use made of cabs enormously diminished, with the 
result that the streets will have substantially fewer vehicles 
in them, while the increased speed of the cars will tend also 
in the same direction. Heavy goods will probably be trans- 
ported at night time, thus still further clearing the streets. 
The result of doing away with so many horses, and of 


relieving the streets of so many vehicles, will be to greatly 
diminish the amount of scavenging required, so improving 
the prospects of sanitation, and at the same time will admit 
of a much better surface to the roadway being maintained, 
thus facilitating the introduction of mechanically driven 
carts on ordinary roads, and so aiding the improvements 
effected by the trams themselves. . 

In the towns, also, the provision of a cheap and rapid 
means of locomotion will cause a very much larger propor- 
tion of the population to ride instead of walk, thus 
facilitating business, and administering to the passion for 
rapidity that possesses the present generation. Incidentally 
this will tend to diminish rather than increase the healthi- 
ness of the man of business, 

Marked as will be the effects within the city itself, the 
outcome of the introduction of electric trams will be much 
greater on the belt surrounding the city proper. The worker 
within the city usually endeavours to spend his hours of 
sleep and leisure away from his business surroundings, but 
his choice of a home is limited by the time which it takes 


him to go to his work. Anything which enables a greater 


distance to be covered ina given time enlarges the area at 
his disposal. The artisan usually lives within walking dis- 
tance of. his work, but if he can obtain a cheap tram and a 
house at a lower rent, he will leave the sordid surroundings 
in which he has hitherto been confined, and will move 
further out. The clerk, the warehouseman, and the shop 
assistant, instead of living under the shadow of a city, will 
remove into the suburban belt formerly open only to his 
wealthy employer, while the last-named will exchange the 
antiquated carriages of the unpunctual suburban train, to 
catch which he takes his life in his hand each morniug, for 
the comfortable, well-lighted, rapid electric car, which arrives 


every two or three minutes to take him to his destination. 


The land bordering on the city ends of the inter-urban 
lines will be used for the erection of property to accom- 
modate the former city population, and those who have tlie 
foresight to acquire the land for building purposes before the 
ever-alert municipalities have done so will reap an abundant 
harvest. The portions of line between these suburban 
districts will be used by villagers to pay frequent visits of 
business or pleasure, with ease and comfort, instead of under- 
taking the rare and toilsome journeys formerly required. 

These alterations will not be brought about without affect- 
ing other interests, Probably the chief people to suffer will 
be the railway companies, whose suburban traffic can hardly 
fail to be materially interfered with. On the whole, how- 
ever, the greatest good to the greatest number will probably 
be effected, which is a satisfactory result if one happeus to 
be one of tlie greatest number. 

Having, as requested by the Editors, indulged in a 
prophetic spirit, it may not be unprofitable to glance for a 
moment at some of the problems which will be involved in 
attaining the millennium anticipated. 

The first thing which strikes one in considering the 
present position of affairs is the feverish haste in which the 
work is being undertaken ; especially is this the case with 
municipal authorities. They do not appear to realise the 
enormous amount of work which must be accomplished before 
their darling schemes can be. put into operation, nor the 
difficulty and intricacy of the problems involved. It appears 
to be thought no great matter to establish a network of 
tramways, electrically operated, in as many months as it has 
taken years to develop present systems, and the fact is lost 
sight of that much of the work that is now being undertaken 
in so light-hearted a manner is without precedent, and is 
based upon very inadequate experience. 

One immediate result of the impatience to have the work 
started has been to drive the bulk of the business out of the 
hands of those legitimately entitled to it into foreign 
channels. Orders have been placed with American and Con- 
tinental firms rather than with British, not because the latter 
were unable to do the work as well, or even better, but 
because the foreign competitors were able to promise a 
quicker delivery, and, to their credit be it said, in many. 
cases their promises have been punctually fulfilled. The 
material has been delivered, but the supposed advantage of 
the greater speed has been rendered entirely nugatory by 
other portions of the work being in a backwurd state, and 
the plant, for the-early supply of which the interests of 
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British manufacturers had been sacrificed, has been left to 
rust in a railway company’s warehouse. 

The choice of the system of applying the electric power 
to the cars is one that has been hotly debated, but tlie initial 
prejudice against overhead wires has been almost completely 
removed, and, fortunately, practical unanimity has been 
arrived at. Whether the best system has been decided upon 
or not is a matter which many question, but in the writer's 
opinion there appears to be little doubt that under existing 
circumstances it is the correct one, though one can hardly 
bring one’s self to believe that this is the final solution, At 
all events the decision, if a wise one, has been arrived at 
more by good luck than by good management, for it rested 
chiefly with a few chosen representatives from a few munici- 
palities, who have arrived at their decision by hastily 
inspecting the streets of Continental and American towns 
more or less numerous, but who have given little thought to 
the engineering problems involved, nor were they able to 
do so. 

One of the most important of these engineering problems 
is the question of electrolytic damage to underground works. 
The Board of Trade has laid down an arbitrary rule limiting 
the permissible drop of pressure in the tramway returns, but 
the Board of Trade is not infallible, and there can be but 
little doubt that, unless this limit is substantially reduced in 
practice, the evil day of destruction of pipes has only been 
deferred, and there will arise a condition of things in the 
future which is comparable with that found in so many 
American cities where the more lax regulations have caused 
the evil effects to be sooner felt. If these gloomy fore- 
bodings are likely to be realised, it is better to face the 
problem now than some years hence, when the damage has 
actually been done. The difficulties can be overcome in more 
ways than one, and it behoves those engineers who are laying 
down schemes to decide upon the best now. 

It so happens that this problem has been very prominently 
brought before the writer during the last few years in 
planning out the supply of upwards of 100 miles of track 
situated in a single network covering a large area, and 
having in it portions of extraordinarily dense traffic. To 
those who have not gone into the matter, it is wonderful 
how dense the traffic may be in a large city, and how great 
in consequence may be the currents to be dealt with. 

In a large city the number of mains for all purposes, not 
forgetting the electrical engineer's lead-covered cables, is 
stupendous, and the consequences of the damage to them by 
electrolysis are so appalling, that the risk of such damage 
must be reduced to a practically negligible quantity. 

In the writer’s judgment, the best, most convenient, and 
probably the cheapest way is to provide a large number of 
centres of supply independent of one another so far as the 
tramway network is concerned. In the problem with which 
he has had to deal, the writer decided upon a low pressure 
generating station for the densest centre and an extra high 
pressure system of generation with sub-stations placed only 
a mile apart, thus giving a greatest length of rail from any 
one centre of only about half & mile. Even with dense 
traffic the loss of pressure in the rails is inconsiderable, and 
it may be still further reduced with a very small expenditure 
to almost any desired extent. 

Though the most serious, the question of feeding the rails 
is not the only one involved in the supply of current to the 
tramway network; that of feeding the overhead lines is & 
matter of very great importance. In the comparatively 
simple work which has hitherto been done, it is not 
uncommon to run an underground feeder alongside of the 
track and take tappings from it to the overhead lines at 
intervals, the connections being made through fuses. In the 
event of a fuse being blown it has to be replaced either by 
the driver of a car or by some person sent out from the 
generating station. It may be quite possible that the fault 
was a temporary one, and the supply might have been re- 
established instantly ; but whatever tne cause, considerable 
delay necessarily would result with this system. Further 
than this, it is an extremely undesirable thing to allow the 
driver of a car, even if competent, to carry out the work, 
und to leave his car untended. In a large city it is impera- 
tive to adopt some other system. 

For a large city the system devised by the writer offers 
material advantages, and may be worth describing. The 


whole of the overhead lines are divided up into sections 
about half a mile long, and these sections are connected 
together through circuit breakers ; a distinct feeder from the 
generating station or sub-station, as the case may be, is taken 
tothe middle point of each section, and is connected to it 
directly without the intervention of either fuses or circuit 
breakers. The section is, however, cut in half at this point, 
and a lead brought down from each side, connection to the 
feeder being made through switches., The feeder is con- 
nected to the switchboard at the station or sub-station 
through a circuit breaker. When everything is working 
normally, the entire network is connected up to form a single 
whole, and all feeders are working in parallel on it, each set 
from its own sub-station, Supposing a fault to occur on a 
given section of overhead line, the circuit breakers connect- 
ing it to the adjacent sections are thrown, and also the 
circuit breaker on the feeder at the station. The switch- 
board attendant at once restores the station circuit breaker, 
and if the fault has been cleared it stays in, and running can 
be continued over the section which has been faulty. A man 
is then sent round to restore the circuit breakers connecting 


the adjacent sections to the faulty one as soon as he has satis- 


fied himself that the fault is really cleared. If the fault was 
a bad one, and could not be cleared, the half section con- 
taining it can be switched off, and the good half section kept 
alive. 

The advantages of this method of feeding are considerable. 
In the first place, the whole control is vested in the station, 
and if it be possible to run at all on the overhead line, the 
connection will be re-established with the minimum amount 
of delay, and no unskilled person interferes. Secondly, the 
whole of the copper in the overhead lines is used to the best 
advantage, the pressure is maintained more uniform, and 
sudden rushes of traffic in any part can be dealt with readily, 
while should a feeder become faulty it can be dispensed with 
without inconvenience. | 

There are numberless other matters which should be 
referred to in connection with electrical tramways in large 
cities, but it is impossible to do so in the amount of space 
available for an article such as this. The subject is one 
which deserves the most careful attention from those whose 
work is connected with it. 


TELEPHONIC TRANSMISSION. 


(Concluded from paye 10.) 


Seclion 4. — Consider the possibility of improving one of 
the London to Birmingham underground telephone lines by 
inserting inductive coils, or leaks, at each of the testing 
posts on the line. The line is 116 miles in length, each 
wire has a resistance of 6 ohms per mile, the capacity 
measured between a pair of twin wires is 06 microfarad 
per mile, and the inductance per mile of the twin line is 
1:9 millihenrys. The line has 22 testing posts at intervals 
of 5 miles. 
For this line we may write in round numbers. 


k = 1'4 ° 10”? 
k= 1 10 
L = 2˙2 108 


To represent the range of harmonics of the human voice 
we may take w, = 5 10 (about 8,000 per second) to 
represent the upper partials, and w, = 2'5 * 10? (about 400 
per second) to represent the lower partials, For these 
frequencies 

1n = 11:09 * 10% L w, = 11°10? 
ly — 15° 10" L w = 55 * 108 

For a type of an inductance coil of practicable dimensions 
consider a ring of soft-iron wire of a total sectional area of 
iron 10 square cm., and of mean diameter 18 cm. This 
is wound with two wires in equal sections having in all 
turns. One of these is to be connected in each of the two 
wires of the twin line. Taking the permeability of iron for 
gmall alternating currents as 183, the increase in the value 
of L, when this coil is inserted in the line will be 400 /?, 
When the two wires are connected iu series their total in- 
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ductance will have that value. The total resistance of the 
coil may be about 104%. Cases will be considered when the 
coil is wound to 50, 500, and 5,000 turns respectively. We 
will suppose coils of this kind to be inserted at each of the 
22 testing posts on the line described above, which divide it 
into 23 equal sections of five miles, and consider three ways 
of connecting them : 

(a) Inserted in series with the wires. 

(b) Inserted in series with the wires with non-inductive 
shunts of such values as to give IIeaviside's distortionless 
line. 

(c) Inserted as shunts or leaks across the two wires. 

It will be assumed for the present, that the compound 
lines thus constructed are equivalent to uniform lines having 
the same resultant constante, and on this assumption are 
obtained the following results :— 


— HM ——ÀÀÁ 


line. The wire x N has resistance p', and inductance \’, and 
is an inductive leak between the two wires. Uo, /“, d, are 
potentials at the points where the letters are placed, and Fm, 
m, Ym. Ym’, are currents in the directions -of the arrows. 
Suppose the impressed force to be of the form Ac, where A 
is independent of /; so that for every current or potential i in 
the system, 7 say, dzjdt = ys. 

Consider the m^ section in which the current is /n. Its 
resistance, capacity, and inductance are sr’, s K, èl’, 80 UH 
the differential equation is 


d? m dli? = $è K didt (n - Tod dl) ys 


= st K (r + lv) uva 


When n = ., /n = T'm -1 ; and when n = 1, Ym = Tm. 


w, = 5. 108 , w= 2:5 . 105 
Arrangement of the line. 3 jm 5 
a / $ cosh 2a l a | V beosh2a.- 
EM me — l | SNC LUE Du 
Actual line as laid without inductance coils or leaks .. 3:9 247 | 2:9 | 9:1 
Actual line with non-inductive leaks to give Heaviside's distortionless line “ee 8 1,500 | 8 | 1,500 
A.—With 22 inductance coils inserted in series with the line :— ` i i 
8 Each coil wound to 50 turns ... SA 3°75 21:2 | 28 | 8˙2 
> (2 ” ” 500 ” 12 17 ! 118 | 1:6 
13) % OOO. n ce eee - de 18 = | 18 n 
B.— The same as A, but with non-inductive leaks to give Heaviside's distortionless 
line :— | 
(1) Each coil wound to 50 turns ... 76 1,000 | 76 1,000 
2) » " 500 „„ 2:4 5:5 | 9:4 55 
3) 5,000. „ 36 a 36 | a 
C.—With 22 inductance coils inserted as leaks :— ! 
(1) Each coil wound to 50 turns ... 30:5 Very large 285 | Very large 
(2 p » 500 „„ 4 | 27 | 85 27 
(3 » » 5,000 „ 4 | 27 : 2:8 | 82 
Í 
The best solution is evidently A (2), since A (3), B (3), Hence sinh /. Ym = sinh ng's . Tm + sinh 
both bring the line within the limits where resonance will (1 ) . 2 1 (i) 
s. si 


interfere. 

Section 5.— It has still to be determined how far we are 
justified in treating the compound line as 
uniform resultant line. Consider the compound line of fig. 2, in 
whic a twin telephone line is arranged in a circle in the 


same e Way as that of fig. 1, except that coils are inserted at 
regular intervals. External alternating forces are impressed 
at P, and either semi-circle, such as 0 M P, represents a twin 
telephone line with inserted coils, o being the receiving end, 
and P the sending end. The line o M P is divided at the coils 
into.p equal parts, each of which subtends an angle sr at 
the centre, so that ps = 1. The angular distance along 
any section from one end is measured by n s x, so that the 
value of n in each section ranges from n = 0, to n = 1. 
The current in the m‘ section is denoted by the symbol Ym, 80 
that the sending current is (yp),—:; and the received 
current is (yj), «o. The resistance, capacity, and inductance 
of the semi-circle, omitting the coils, are r' „K, I, defined in the 
same way as the corresponding quantities in the line of fig. 1. 
Each of the p coils is of the form of fig. 8, which is lettered 
Lo correspond to the men coil marked x in fig. 2, Each of 
the wires A B, C D, A B', O P', has resistance p, and inductance 
A ; and is an inductive resistance inserted in series with the 


3 Dai, - — 


uivalent to the 


— Sinhg's (dya /n). = o = 


where i S = KY (FT + lv). | 
In A B (fig. 3) Uo — v = (p ＋ X didt) Tm = (p +X „) Tm 


In A“ B’ - +V = (o T MY) rm. 
In MN 2 v = (p + d’v) E, 
E = Im — Tm 
T 
a a RIDERE 
a v A . 
anf * 
— us, Dae. Ym+1——> 
c E c 


E T 
Fic. 3. 


Eliminating ? and ë from these equation 8, 

Uo — Uo = (p FX») (Z + rm), ! (2) 
FF ＋ Ar) Cn — Tn’). | 
At every point of the twin line where 2 % is the difference 

of potential between the wires, 
- — dyaldn = 28K dun, = 2 y 8 K tm, 

Hence at B 2 K Mo + (dygs dn), = , 

at B“ 2» K Uo + (dym4 un). = o = 0j 
By differentiating (1) 
siuh g's. (dyn dn), = 1 = g'8 (cosh g's. 2m 2 — 1), | (4) 
= 9'8 (Tm + 1 — cosh g's. Tm). 
Vo, Uo , (dym!dn)s m 1, (d. +1 dn) n = 

from (2) (8) (4), 


(3) 


Eliminating 


R 
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we have 
Falc tm 1 = (Im Aw) (5) l 
TN 1 — AN T1 = Q (Tin — In ).) 
9 sinh /s 
where pP = cosh /K + ae 


; Kv(p + Ar), 
ff 


Q—P-— 2 K 78 ky (P + Ar). 

Equations (5) apply to the currents at all the inserted 
coils except that at the sending point (where m = p), at 
which point there is an impressed electromotive force so 
that equations (2) do not hold. At the receiving point 0 of 
fig. 2, the currents are equal on the two sides, so that 
To = Fo, and r, = r’, and the second equation of (5) 
disappears when m = . We have then the following set 
of equations : 


Sy — Jo 
(7% + ry = (Ji T on) 
4 — ry = Q ( — JF) 


[rm -1 t+ 7» 1 P (Tn T ora) 
J 
(£a -1 ~ ln 41 = Q (Syn — y ) 


{rp zc ass e yea) 
„ -= 2 — fp = 
These equations are satistied by 
rn = A cosh 0% 0 + 9) 
7 n = a cosh (m O — 9) 


where cosh (8 + 9) = P cosh ọ 
sinh (0 + 9) = — sinh 9 
P Q — |] 
so that whos o 
q—r 
p? — 1 
tanh? = TUE 


The known current at the sending end is A cosh (%% + 9), 
so that the values of A, 6, o can be obtained, and hence 
expressions for all the currents in the system. 

We have written 2 = K (N + I. ) 
ypo=Kvy(r t+ y) 
„% = K* GQ” + ly) 
We will now write y? = 4) Kv (p + Av) 
ny? = Kv (p + X v) 


2s sinh / 


SO that P = cosh UE + 71 


sinh / 


y 'N 


Qq—Pr-2y! 


Section 6.—W e are about to compare the expressions just 
obtained for a compound cable with those previously obtained 
for a uniform cable which is to have the same total resist- 
ance, capacity, inductance, and leakage. The total resistance 
and inductance of the compound cable are r“ + 4 pp, 
l + 4 pA: and of the uniform cable n, I. We accord- 
ingly writes + 4 pp=R, , +4 N= .. The total 
capacity is the same in both cases, viz, K; so that 
4? + y? = . The total resistance and inductance of the 
leakage of the compound cable are p' p, A'ip; and those of 
the uniform cable r, J. We accordingly write y? = 4’. 

Expanding cosh y's, sinh. /s, in powers of y's in the ex- 
pressions for P, Q — P, we have 


a * „* | 
TR poer „ vo ? 
P (662 + y7) +.... 
21 ＋ 2 i 3 
; "m n 2 
+ 27 429 ( + nm / 2 
2 s3 «4 
Q= r= A Hy ns 5 .) 
PQ—]1 p? — 1 
cosh 0 = Q—P pon 2 — P 


2 " xt x8 
- Ry! v. -f ee does 


— 


s3 s5 
0 = = — 062%, — 5292 41% 5 
=S u 4 (€ I „ se + 16 ? 


— 


st 
76 " 


x? ; ; 
p 0 = p — Ep { (2/4? = y^»? 4 yt? } 15 


757572 — 1 12 x 3 
tanh e = (7 1) = po aa ee 


The ratio of the sent to the received current in the com- 
pound cable is 
cosh ( p 8 + ¢) 

cosh @ | 


f 


= cosh pO + tanho . sinh p8 


8 G? s2 / 62 
= cosh p + im ; T ( 


p LE 
+ *) PAE a j] un, 
H 


XP 
+ terms involving higher 


powers of s. 

If s is small, so that the coils are numerous and closely- 
spaced, this tends to the value cosh p, which is the value 
obtained in Section 2 for the ratio between the sent and 
received currents of the resultant uniform cable. 

In the particular case where there is no leakage g = &, 
tanh @ = o, and p = 6. The ratio of the sent to the 
received current is then cosh p 0, where 

styt F yi : ^ ** 


756 — c= — — 


2 
-—— € Y — 
46 6 i L 29 — 


M Gs G 

If G =a + f, and p 0 — 6 = a + bs the attenuation in 
the uniform line is approximately § ea, and in the compound 
line § e + ^, The ratio of the attenuations of the two lines 
is then e^, and if this is nearly equal to unity, the two lines 
will be closely equivalent for that harmonic. The condition 
that this shall be so, is that v is small, a being the real part 
of the last expression. Both the real and imaginary parta 
of y/G are less than unity, so that if s y be a small quantity 
the other terms may be neglected compared with 

42 50 T sy 

16 6 


E A 
and, unless 5% is also a small quantity, the second of these 
two terms may be neglected compared with the first. In 
cases then where the inserted. coils are not. insignificant in 
comparison with the rest of the line the condition that the 
compound and uniform lines shall be equivalent, is that both 
* y! 

4 


G 


the real and the imaginary parts of the expression are 


small. For reference call this condition («). 
In view of the fact that in the uniform line y,'y, = cosh 
G, and that in the compound line 


2 4 . 
We. Pag) 


YaYr = cosh p 8 
‘= cosh ( (1 — 


dut 
it appears that tlie two lines may be treated as equivalent if 
2 4 
i and all terms in the last series involving higher 
G | 


powers of s may be neglected compared with unity. Call 
this condition (0). . | 

Dr. Pupin points out that the following relation is suffi- 
cient for (5). The distance between any two consecutive 
coils is s #, und the wave length of the harmonic is 2 «32, 
where as above 6 = a + pe. If the coils are close together 
compared with a half wave length s 3 is small. Since a 
is < f,*sa is also small. Consequently s G is small, and 
a fortiori, s y is small, and all the terms of the series 


(4X ( e e ipe... 
4054 6 x (;4 G? 

are negligible compared with the first. Dr. Pupin’s con- 

dition for the equivalence of the two lines is that the dis- 

tance between the coils is to be short compared with the 
half wave length. Call this condition (c). 

The degrees of approximation between the values of a and 

p 0 given by conditions (b) and (c) are not the same as that 

between the values of the attenuations on the two lines, the 


^o— = -—— —— LM ——— À——— ——— 
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approximation between which, is determined by condition (%). 
It is clear, however, that Dr. Pupin's (c), is not à necessary 
condition, since small local irregularities in an otherwise 
uniform line do not materially affect its transmission, though 
the distances between them may be much greater than the 
wave lengths. 

Apply these conditions to the cases A1, A2, A3, of coils 
inserted in the telephone line used as an example in Section 
4. In this case s = 1/23, and in the line without coils 
f = 31 for the higher harmonic considered; for the lower 
harmonic f = 95. Dr. Pupin's condition would indicate 
that none of the three cases can 
assumption of equivalence to a uniform line. Condition (5) 
would exclude the calculation of A3, but admits case A2 
except for the upper part of the range of harmonics, Con- 
dition (a) admits Al, and excludes 42 and a3 altogether. 
The three conditions lead to different result, and («) appears 
alone to be rigorous. 
| | W. A. Prick, 


— — pru 2 


SOME EXPERIMENTS ON THE PROPAGA- 
TION OF HERTZIAN WAVES 


ALONG A WIRE, AND THROUGH THE AIR. 


TRLRGRAPHY BY MEANS OF A SIMPLE TELEPHONE A8 RECEIVER. 
Corp LIGHT. 


By EMILE GUARINI. 


(Concluded from page 86.) 


Seventeenth E-rperiment, — For Hertzian currents to be 
applied to submarine telegraphy, tltey must be transformed to, 
low tension, A tension higher than 20 volta would greatly add 
to the slightest fault in the gutta-percha covering of the 
cable. I have already stated that Hertzian currents can be 
transformed to any required tension and also to open primary 
and secondary circuits. The use of the rapidly alternating 
current like that in the secondary of a transformer, the 
primary of which is traversed by a rapidly oscillating current, 
and the use of the induction coil, would present the two 
. following advantages, both very favourable to the increase of 
the speed of transmission :— 

1. Very rapidly alternating currents are very favourable 
to the discharge of the cable. 

2. Induced currents are propagated more rapidly than 
voltaic currents in the ratio of 3 to 1. 

With the aid of a telegraph key, I was able to close the 
circuit of a battery of accumulators of eight elements, intro- 
duced into the primary of an induction coil in which a 
platinum interrupter rendered the current intermittent. 

In the said circuit, owing to resistances introduced, a 
current of only 5 amperes was circulating. "The coil gave 
as a maximum 4 cm. of spark between disc and point. The 
resistance of the primary of the coil was 11 ohms, and that 
of the secondary 8,000 ohms. The extremities of the 
secondary wire of the coil ended in an oscillator mounted on 
a stand apart from the coil. The oscillator consists of two 
little spheres about 34 cm. in diameter, of nickelled copper, 
placed at the extremities of two rods, also made of nickelled 
copper, 1 centimetre in diameter, and terminated by insu- 
lating handles. These rods could slide in sleeves furnished 
with universal joints, the sockets of which were placed 
in terminals situated at the extremity of insulating 
columns, and connected with the secondary of the coil. The 
distance between the two balls was 1} mm. One of the 
terminals was connected to earth by means of the gas pipe, 
and the other, being extended by a wire of about 50 cm., 
ended at a plane condenser with copper plates and a glass 
insulator 1 mm. thick. The condenser was 20 cm. wide, and 
30 long. The other terminal of the condenser was connected 
with one of the terminals of the primary of a small trans- 
former (1 ohm and 50 turns). "The other terminal was free. 
One of the terminals of the secondary (200 ohms and 5,000 
turns) was connected with one of the terminals of the 
secondary of an induction coil (11,000 ohms), which served 


be calculated on the : 


to transform to low tension the current that was to 
pass through the artificial line. The other terminal of the 
secondary of the two transformers was free. The open 
circuit line commenced at one of the terminals of the primary 
(25 ohm) of the second transformer, and consisted of 
resistance coils and condensers arranged in the following 
order :— 

1. Coils of 1,000, 2,000, 4,000 ohms. 

2. Condenser of 2 microfarad. — . 

3. Coils of 1,000, 2,000, 4,000, 1,000, 1,000, 2,000, 3,000, 
4,000 ohms. 

i. Resistance of 8,000 ohins constituted by the secondary 
of an induction coil of 4 cm. spark. 

9. Condenser of about *8 microfarad. 

6. Coil of 1,000 ohms resistance. 

7. Resistance of 11,000 ohms, consisting of the secondary 
of an induction coil with 25 metre spark. 

8. Condenser of 2 microfarad. 

It was to the other terminal of No. 8 condenser that one 
of the terminals of a telephone was attached. The other 
terminal of the telephone was free. I had thus constituted a 
line of a certain capacity and a certain resistance. It is true 
that the cable constitutes a continuous condenser, and the 
charge is spread out all along the length of the condenser 
instead of being localised at three determined points, as in 
the artificial line that 1 used. I did not use Mr. Muirhead's 


. zig-zag condenser. But, on the other hand, the self-induction, 


and consequently the impedance, Vk? + m? (k being the 
ohmic resistance of the conductor, L its coefficient of sef- 
induction, and m the number of oscillations during the unit 
of time), were enormous in the artificial line, and in any 
ense much greater than that obtained in cables, The tension 
in the artificial line was not higher than 20 volts. 

Short and long signals transmitted to the manipulator 
were clearly and instantancously heard at the telephone. I 
even suppressed the oscillator, the little spark at the inter- 
rupter of the bobbin was sufficient to allow short and long 
sounds to be heard very faintly at the telephone. 

| was thus able to hear a dozen words a minute at the 
telephone. When I tried to increase the speed of trans- 
mission, I was no longer able to count the number of signals 
that I received, but could clearly distinguish dashes from 
dots. J transmitted very short signals. They arrived 
instantaneously at the telephone, where they were clearly 
heard. Experts accustomed to transmit and receive dis- 
patches through sounders with a greater speed of 
transmission would certainly have been able to hear many 
more words a minute, probably about 50. The experiment 
may be improved :— 

1. By diminishing the self-induction of the induction 
coil. 

2. By using a very rapid interrupter working inde- 
pendently throughout the transmission of the dispatch, thns 
avolding the starting of the platinum interrupter of the 
bobbin used. 

3. By giving the second transformer a very low resist- 
ance, enabling its secondary to be attached directly to a ball 
of the oscillator, thus dispensing with an induction coil. 

The object of introducing a condenser between the ball 
of the oscillator and the first transformer was to avoid sparks 


‘in the interior of the first coil. 


As the experiment can be greatly improved, since the 
employment of rapidly alternating currents adapts itself 
very well to the charging and discharging of a submarine 
cable, and since the employment of the induced current enables 
the rate of transmission to be rendered three times as great 
as when the voltaic current is used (Whitehouse’s experi- 
ment), it is probable that such a speed of transmission might 
be attained that the signals received through the telephone 
could not be followed by the ear. The arrangement that I 
propose to meet this contingency is the following: At the 
transmitter the signals will be transmitted by perforated 
slips, as in the Wheatstone system, and at the receiver the 
vibrations of the telephone, of longer or shorter duration 
according to whether dashes or dots are transmitted, will be 
photographed by a process similar to that used in the Pollak 
and Virág system, by means of which, as is well known, a 
speed of 60,000 words per hour can be attained. This 
arrangement would also be applicable to wireless telegraphy 
with the aid of a single-telephone as a receiver, if the system 
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gives at a great distance the same results as at a small dis- 
tance. We must also add tbat with Hertzian waves it is 
possible easily to realise simultaneous multiplex communi- 
cation. 

With regard to this point we may recall the researches of 
Mr. Albert Turpain amongst others. I think it would be 
interesting to make some tests on cables. It would not be 
necessary to suspend the service to do so, as a dispatch by 
Hertzian waves can be transmitted (Mr. Slaby's experiment) 
even when the line is transmitting in duplex by the ordinary 
current. 

Kiyhteenth Experiment.—By means of a manipulator I 
closed the circuit of a source of electrical energy of 2 amperes, 
introduced into the primary of an induction coil in which an 
interrupter rendered the current intermittent. Thesecondary 
of this coil was connected with the two terminals of an oscil- 
lator, the balls of which were about 4 mm. apart. One of 
te balls of this oscillator was connected to earth. The other 
was connected with a terminal of the -primary of a little 
transformer. The two terminals of the secondary of this 
transformer were connected with the two terminals of the 
secondary of an induction coil. One of the terminals of the 
primary of this coil was connected with one of the terminals 
of the secondary of another induction coil. The two ter- 
minals of the primary of this last coil were connected with a 
telephone. This arrangement only differs from the pre- 
ceding one in that the circuit of the telephone is closed 
at the two terminals of the primary of the last coil. 
The signals reproduced at the telephone were so powerful 
that even at a distance of 7 or 8 metres the powerful vibra- 
tions of the telephone could be heard perfectly, whereas in 
the preceding experiments it was necessary to place the tele- 
phone to the ear to catch the vibrations. I wished to 
establish a quantitative comparison in order to verify the 
energy received at the telephone. To do this I placed the 
telephone in circuit with a battery and à manipulator, Then 
only, when the current passing through the telephone was 
200 milliamperes, the signals had an intensity equal to that 
which they had previously had with the Hertzian currents. 
The energy that arrived at the telephone, transmitted by a 
single wire, was, therefore, equal to 200 milliamperes, t.e., 
one tenth of the energy employed (2 a). 

If we take into account the fact that out of this energy of 
2 amperes, a great part is absorbed by the interrupter (a loss 
that cam be suppressed by using either an independent inter- 
rupter or an alternating current), another part is absorbed 
by the spark in the form of heat and light (a loss that can 
be lessened by various contrivances, especially by putting to 
earth one of the balls of the oscillator and by known rela- 
tions of capacity, of self-induction and resistance in the 
circuit of discharge), if, above all, we take into account 
the losses in the four transformers, and, lastly, if we do not 
neglect the resistance of the line, we can legitimately con- 
clude that Hertzian currents, transmitted by a single wire 
and without a return by the earth, must be subject to the 
same laws as the ordinary current. 

Nineteenth Experiment.—]l substituted for the telephone a 
little incandescence lamp. In this lamp a phosphorescence 
(cold light) was produced, similar to that obtained in the 
Tesla arrangement. This phosphorescence was also pro- 
duced when the lamp was in a closed circuit with the 
primary as well as when it was only connected with it by a 
single terminal. On the other hand, it was absent when 
one of the terminals of the lamp was put in communica- 
tion with the earth. (In this last experiment the com- 
munication between one of the balls of the oscillator and. 
the earth was interrupted). It was necessary to have 
perfect contact in order to light the lamp. This 
is easily explained by the fact that the Hertzian current 
had been transformed to a low tension current by the two 
last transformers. It may therefore be concluded that 
cold light can be produced with Hertzian currents at low 
tension, transmitted to a given point (the lamp) through the 
medium of transformers on open circuit. 


The Metric System.—The Russian Government has 
definitely decided to introduce the metric system of weights 
and measures into the Empire, and the Minister of Finance 
is considering how best to make the innovation, 


CURRENT SPECIFICATIONS. 
XLVI.—OLDHAM POWER STATION EXTENSIONS. 


SUMMARY. - 


Extent of Contract.—Two 370-xw. and four 740-kw. steam 
dynamos. To be erected upon prepared foundations at the Green- 
hill power station. 

Engine.—To be of the vertical, triple-expansion, three-crank 
enclosed type. 

Specified Spec. Not to exceed 300 revolutions per minute for 
the 370-xw. size, or 230 revolutions per minute for the 740-kw. size. 

Specified Overload.—25 per cent. for short periods. When speak- 
ing of dynamos, the specification stipulates for a 25 per cent. increase 
a ren for periods of one hour without undue heating or other 

efect. 

Steam Pressure.—150 lbs. per square inch. Engines to work non- 
condensing at present, but to be suitable for working condensing 
hereafter if desired. s 

Specified Range of Governing. — When whole load suddenly thrown 
off, variation in steady speed not to exceed 3 per cent., and of 
momentary speed 10 per cent. 

Specified. Steam | Consumption.— When tested non-condensing at 
most economical load not to exceed for either size of engine 21 lòs. 
per electrical horse-power-hour. 

Capacity of Dynamos.—Each of the two smaller ones to develop as 
normal load 673 amperes at 550 volts. The seta to be compound- 
wound to permit of raising voltage from 500 volts at no load to 550 
volts at full load. Two of the 740-kw. machines to be compound- 
wound to have & normal output of 1,345 amperes at 550 volts, the 
series winding being capable of raising the terminal voltage from 
500 volts at no load to 550 volts at full load. Two of the 740-x w. 
machines to be shunt wound to have a normal output of 1,644 
amperes at 450 volts. 

Specified Combined Efficiency of Steam Dynamos.—Not to be less 
than 83 per cent. 

Tupe of Transfer Switch.—Bwitch and lamp arrangements as 
specitied to be provided to permit of the two larger compound- 
wound dynamos being worked one a£ a time as shunt-wound machines 
on the lighting system. 

Permissible Temperature Rise.—Not to exceed 70° F. above 
atmosphere, measured thermometrically after six hours’ full load ran, 
. High Voltage Test.—To be tested for half an hour with all 
internal connections made and brushes down with 1,000 volts alter- 
nating currents. e 

Span Parts.—To be supplied as specified. 

Specified Date of Delivery.—To be stated by tenderers in their 
offer. An earlier date to be given if possible for the two smaller 
acts. 

Penalty for Late Delivery.—£20 per week. 

Specified Terms of Payment.—85 per cent. on delivery, 10 per 
cent. when plant is taken over, and 5 per cent. at the end of 12 
months. 


Maintenance Period.—Twelve months from date of purchasers 


takiug over plant. 

Limit of Permissible Variation in Value of Contract.—10 per cent. 

Stipulations as to Removal of Foreman and Workmen.—Satis- 
factory. 

Stipulations as to Wages paid to W’orkmen.—Standard recognised 
rates of wages, or such wages as are generally accepted as fair in the 
trade, to be paid by the contractor. 

Provisions as to Surcties.—Two sureties to be provided by con- 
tractor, or at option the retention money may be increased from 
5 to 10 per cent. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—January 29th, 1901. 


This specification has been issued by Messrs. Kennedy and 
Jenkin, the consulting electrical engineers to the Oldham 
Corporation. The extent of the contract is a pleasing testi- 
mony to the growing demand for electrical plant. 

It seems only a year or two ago when sets of 100 KW. or 
150 Kw. were counted large units for such stations as this. 
The details of the switching arrangements by which n one of 
the large compound-wound dynamos can be connected to the 
lighting bus bars at one time, while both machines may be 
switched on to the traction bus bars, are of a novel and 
interesting character. The 25 per cent. overload is to be 
calculated on the normal current generated at the standard 
voltage for the type of machine. Testa are to be carried out 
before delivery or at the station. 

The technical part of this specification may be taken as 
nearly approximating to the model we trust one day will 
become the standard. The requirements are fully and 
clearly stated, but considerable latitude is allowed to the 
tenderer in the methods he adopts to fulfil these require- 
ments, At the same time it will be evident to all that 
great care has been bestowed upon its preparation, and that 
only the highest quality of plant will be acceptable. 

Dealing with the general conditions, we find that Clause 2 
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insists in-a perfectly fair and justifiable way in the whole of 
the work being carried out in a thoroughly satisfactory 
manner. 

The responsibility of the contractor is secured by Clause 6. 
This clause does not often appear in specifications, but in 
our opinion it serves a very useful purpose, as it invites the 
contractor to express an opinion upon any stipulation which 
he considers may be injurious to the satisfactory working of 
the completed plant. The clause reads :— 

The contractor, by signing these presents and the relative drawings, 
. Specification and schedule of measurements (if any), shall be held to 
have carefully examined the same, and shall, in the absence of any 
previous written intimation by hin to the contrary, be held to concur as 
a practical tradesman in the method and styles of construction to be 
adopted, and the sufficiency of the materials proposed to be used in 
the execution of the work. 

The limitation, which we find in Clause 7, of the powers 
of the engineer to vary the work to be done under this 
contract to the equivalent of /en per cent. of the total con- 
tract sum, is a just precedent which we hope will be extensively 
followed. The usual practice of claiming unlimited powers 
in this direction is capable of great abuse. 

Clause 18, referring to date of completion and penalty for 
delay, states :— 

In the event of the contractor failing to complete the work within 
the term stated in his tender, or any extended period authorised by 
the engineer in writing, the contractor shall be liable and bound to 
pay to the Corporation as ascertained and liquidated damages, and 
not as penalty, the sum stated in the tender for each and every week 


that the work remains incomplete after the expiry of the said term, 
and the Corporation shall be entitled to deduct the amount so 


incurred from any money in their hands belonging to the contractor, 


except in so far as such delays may be caused by fire or strikes of work- 
Men. 

This last clause may well be copied into other specifica- 
tions; the spirit of fairness which it represents is too often 
conspicuous by its absence. f 

The contractor's guarantee of maintenance is expressed in 
Clause 24, which may, without reservation, be accepted by 
all tenderers. 

It sometimes happens that would-be contractors find it 

somewhat difficult to arrange for the number of sureties 
which municipal authorities are in the habit of demanding. 
There is much to be said for the alternative method of pro- 
viding a guarantee to the Corporation by agreeing to an 
increase in the amount of the money retained by the Cor- 
poration during the period of maintenance. This is per- 
mitted by Clause 33 of this specification. 
The amount of surety is to be named by tenderer in his 
offer. | 
In the form of tender the contractor agrees to pay 
in the execution of this contract, the standard recognised 
rate of wages, or such wages as are generally accepted as fuir 
in the trade.” We do not anticipate that any firm of repute 
. would have any difficulty in subscribing to this declaration. 

Finally, the rights of both purchaser and contractor are 
safeguarded by an arbitration clause drawn up in a compre- 
hensive manner. We wish that all specifications issued in 
connection with our industry were drawn up in a similar 
manner to this, which serves to a very large extent the 
best interests of both purchaser and contractor. 


CHEAPER PRODUCTION AND FOREIGN 
COMPETITION. 


In regard to the present position of English engineering, it 
is conceivable that the shriek of Wolf!“ to which we have 
now become so accustomed, may be heard so often that its 
constant repetition may nullify any good effects which calm 
and serious once-told truths might have. No words 
can be too strong for deprecating the“ cheap " method of 
leading those who hold the foreign markets in their 
hands to believe that English engineering enterprise is a 
decade behindhand. We should have thought it was 
to the interests of all that what has been and what can 
be. done by English works— yea, and what is being 
done even to-day, when we are thought by some 
to be practically out of the running — should be set 
forth in all ita glory. Why not tell the world what we can 


do, instead of proclaiming upon the house-tops and in the 
presence of our foreign competitors the false news that we 
can't do this, we can't do that, we can't do the other? 
Fancy standing shivering, tail 'tween legs, in the presence of 
our foreign competitor with such a noble record to our 
account as is contained in the past history of English 
engineering ! 

A timely hint is right enough in its way and very wel- 
come, but a perpetual shrieking of mangled untruths may 
make us look absurd in the eyes of the world, and defeat the 
professed object of the sensational stump oratory of the 
newsmonger who soothes us with the information that we 
are fast going to the dogs. 

Far be it from us to suggest that the matter of our position 
in the engineering markets of the world be too lightly 
thought of ; we have ourselves already endeavoured to drive 
home the necessity for careful heart-searching, but we pro- 
test against the very gloomy view which is being given 
expression to by so many who do not know anything about the 
matter, but who love to wallow in the mire of ultra-pessimit m 
Foreign competition we have to meet, and meet it we shall. 
Looking at the matter from the point of view of electrical 
engineering alone, there are now several large manufactories 
in England which are equal to almost any emergency, able to 
fulfil any requirement. We may find it necessary to adopt some 
of the up-to-date pushfulness of our trans-Atlantic friends, 
but there are many ways in which we certainly shall not 
copy them. Congenial and successful those ways and 
methods may be in America, but would they answer here ? 
We leave it for those who have tried and failed to answer 
the question. One point upon which we may perhaps take 
our cue from the States is in the adoption of more econo- 
mical means of turning things from the raw product into the 
finished article. ! 

Much has been said about the necessity for employing the 
most modern machinery and the most efficient and economical 
systems of operation. However far we may have gone during 
the past few years in recovering lost ground, there is still room 
for many engineering works throughout the country to seriously 
weigh this question of cheaper production, for if we can 
turn out work at lower rates, and yet of the same efficiency 
for which we are already famous, we shall, as an engineering 
nation, be still better equipped for commercial warfare. Mr. 


.W. F. Goodrich, in a contribution to the current issue of the 


Engineering Times on *'The Economic Aspect of Steam 
Generation,” touches briefly on the subject. He states that 
there are hundreds of manufacturers who will not seriously 
face the question of cheaper production," while successful 
competitors on the Continent and across the Atlantic attach 
enormous importance to it. 

The British steam user “imbued with a dogged conser- 
vatism" looks upon many a new thing as being“ altogether 
too scientific, too elaborate, most unnecessary and expensive." 
But does his foreign rival thus express himself? By no 
means, we are told. He does not scorn the scientific, he is 
full of enterprise. If any innovation will tend to cheapen 
production, then he is interested," An instance of this sort 
of thing is cited by Mr. Goodrich. When looking into the 
sales of a certain instrument for recording any excess of air 
passing through the fires, he found that for every single 
instrument sold here, upwards of 40 were sold in Germany, 
Switzerland, and generally all over the Continent. Surely it 
is to the interests of the British manufacturer to employ 
every available means for keeping the fuel consumption at 
the lowest possible figure! Increasing attention to the 
matter of cheaper production must do English engineering 
an immense amount of good. 


THE ELECTRICIFICATION OF MR. FORBES. 


[COMMUNICATED. ] 


It is generally conceded that the relations of the Metro- 
politan and the Metropolitan District Railways are such that 
a harmonious working arrangement on most things is quite 
out of the question. Vet from the public point of view, 
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not to mention that of the shareholders, amicakle co-opera- 
tion between these bodies is highly desirable. Nor can we 
conceive any matter on which there ought to be serious dif- 
ferences of opinion; the two companies are hardly com- 
petitors, and they carry ou, quite apart from each other, a 
large non-competitive traflic. The looping together of. two 
portions of each company's lines, which results in the con- 
venient, if disagrecable, inner circle railway, ought to give 
each concern advantages which it would not otherwise possess. 
It may be an anomalous state of things that the inner circle 
should be owned by two companies, but probably this would 
not be so obvious if the two railways had not led a cat aud 
dog life. Bearing previous history in mind, it was generally 
supposed that the Joint Committee representing the two 
companies, which was appointed to go into the question of 
converting the lines for electrical working, would be unlikely 
to arrive at some common action, and the persistent rumours 
that serious differences had arisen among the members of the 
Committee, have culminated in the District Railway taking 
a distinct line of action. Whatever may be the outcome of 
the mecting of shareholders of the District Railway, it 1s 
clear that the proposals made by Mr. J. Staats Forbes have 
no reference to the northern portion of the Inner Circle. 
The question naturally arises as to whether the Metropolitan 
District Railway has power to carry out an electrical scheme 
on its own behalf. It is certain that as the Metropolitan 
Company is not mentioned in the chairman’s speech, there 
is some lack of accordance between the two companies, and if 
We are correct in our view, the Legislature granted powers 
for applying electricity to the Underground Railway asa 
Whole, and not as a part. Meanwhile, the officials of the 
Metropolitan Company make no sign, and one is only left 
to conjecture as to what will really happen. 

The chairman of the District Railway contrived to infuse 
a remarkable degree of unanimity into the shareholders’ 
proceedings. It is true they were left no option; the 
receipts have been steadily dropping since the inauguration 
of the Central London Railway, and it was the adoption of 
electricity as a possible remedy, or the gradual decline of the 
company's business, which the shareholders had to face. More- 
over, the course adopted does not involve any immediate and 
personal sacrifice on the part of the shareholders, They had 
received no dividends for years, and under present conditions 
were not likely to receive any. On the contrary, the 
prospects of the District lines as dividend-paying concerns 
are much more promising under electric working than they 
were under the old primitive conditions, The unanimous 
vote of the District Company's meeting authorises the 
raising of £500,000 ordinary stock and £166,000 as a loan. 
It is extremely unlikely that the present shareholders will 
subscribe this amount, and after the experience of the Baker 
Street and Waterloo Railway the outside publie are not 
likely to be much interested in the new issue. Where will 
the money be obtained We should say without much 
hesitation that at least one contractor will subscribe largely 
for the new issue, and we are strengthened in this assertion 
When it is noted that Americans are commonly reported to 
be buying largely of the present stock. If a contractor takes 
up new stock on the understanding that he carries out the 
work it wonld simply resolve itself into a financial deal, and 
probably not a bad one, for there is little doubt that 
when the electrical equipment is nearly completed the value 
of the shares would be considerably enhanced, and at the 
psychological moment there would be a quiet unloading of 
them. — There is very little to be said against such an 
arrangement: it is not new, and is moderately safe. In the 
case of the Great Northern and City Railway, the public did 
not take kindly to the venture, and the contractors came 
forward and took up the greater part of the issue. 

There are rumours and counter rumours as to what system 
is likely to be adopted, and even one of our technical con- 
temporaries has contrived to import a certain degree of 
mystery into the question by alluding in correct terms to 
the wonderful system suggested by Continental engineers, 
But the system is neither very wonderful nor very mysterious, 
and certainly is fairly widely known. It probably possesses 
many advantageous features, but notwithstanding the slight 
boom given to it by the daily press, we doubt whether it 
comes, at present, within the range of commercial engi- 
neering. 


THE NERNST  IMBROGLIO. 


IN our issue of December 28th we devoted a lengthy article, 
which we earnestly commend to the notice of the share- 
holders in the Nernst Company, to a critical consideration of 
the Nernst lamp, from both the commercial and the technical 
points of view, but we refrained from entering into the 
unfortunate dispute between Mr. Bernard Drake, the com- 
pany's managing director, and Mr. Zusman, another director. 
A number of charges of a serious nature were brought by 
the latter gentleman ‘against Mr. Drake at the meeting 
of the Nernst Electric Light, Limited, which was held 
on Wednesday, December 19th, and duly reported in 
our issue of the 21st ult. After a discussion, the meeting 
was adjourned for a month on the understanding that copies 
of Mr. Zusman’s charges and Mr. Drake's replies should, in 
the meantime, be circulated amony the shareholders. 

We have had an opportunity of carefully and thoroughly 
examining the matters in dispute, and we hope that every 
shareholder has also done the same. For ourselves we 
have no hesitation in saying that the charges appear to us to 
be wholly without foundation, and Mr. Drake's replies 
effectually dispose of them; letters from Mr. Evered, Prof. 
Nerust, and members of the company’s staff also completely 
refute several of Mr. Zusman’s reckless charges, 

The exigencies of space will not allow us to enter fully 
into this unfortunate dissension, but we may say that in his 
rejoinder to Mr. Drake's replies, Mr. Zusman gets still 
further out of. his depth, and we think that any shareholder 
possessed of average intelligence will have no difficulty in 
coming to a like conclusion with ourselves, 

What motive the author of these charges had in bringing 
them forward we fail to understand, when, on October 3rd, 
only seven weeks previously, he had written to Mr. Drake a 
letter, in which the following passage occurs :— I have the 
highest possible opinion of your ability and energy, and 
could wish nothing better than that your powers should be 
entirely at the services of this company.” If this does not 
dispose of the charges of mismanagement, neglect, want of 
tact, &e., then we wholly misjudge the acumen of the share- 
holders, 

We have known Mr. Drake ever since lie became associated 
with the electrical profession, and his career has been highly 
successful, 

Were there but a modicum of truth in the extraordinary 
statements made by his fellow director, the firm of Drake 
and Gorham would scarcely occupy the position it holds 
to-day, nor would the Jandus Arc Lamp Company have 
paid a 40 per cent. dividend for the last three years. 

We hope the chairman will assume a very decided attitude 
in dealing with this imbroglio at the company’s meeting 
next week, Swapping horses when crossing a stream is not 
considered good policy, and a change of managing directors 
would be about as suicidal an idea. 

The points in dispute should be put seriatim before the 
meeting, and there should be no difficulty in the share- 
holders coming unanimously to the conclusion that Mr. 
Zusman's charges are utterly unfounded, and have no exist- 
ence in fact. 

We foresee from this, in our opinion, nnwarrantable 
attack, a possible difficulty affecting the electrical industry, 
inasmuch as men of position and technical ability will 
fight shy of joining the directorate of companies taking up 
new inventions if they are subject to such charges as these 
being made against them. 


CORRESPONDENCE. 


The Dangerous Third Rail. 


In reply to * Cautious” in your current issue, it would be 
well if he could be led to accept the reported statement of 
the general manager of the “tremulous tube" which 
appeared in the Daily Telegraph of December 29th, and was 
brought to the writer's attention by a criticism on it in 
Lightning, January 3rd, 1901, signed“ Engineer.“ The. 
general manager is reported to have stated that he 
frequently touches the third rail to see if it is alive, but 
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receives no shock.“ Is this a proof that the third rail is not 
dangerous? 

The “ Engineer“ asked for a demonstration of the harm- 
lessness of the third rail, and for an explanation of what it 
is that proves the rail to be charged if it gives no shock. 

If “ Cautious " will oblige us with accurate details of the 
“several fatal and many serious accidents which have 
occurred on the New York City Overhead Electric Railway," 
it will be advantageous. Vague statements like this are easily 
made, but when brought down to accuracy, tlie“ many " may 
be found to be few. 

To what overhead electric railway does he refer ?—no 
overhead railway was running in New York City by elec- 
tricity when the writer left there six weeks ago. 


We have not heard of any * electrical deaths" on London 


electric railways, and the writer is particularly anxious to 
obtain complete and accurate details of all such deaths. 


A Medical Man. 
Junuary 12th, 1901. 


Electric Governors. 


Cotild any of your readers give me any information with 
regard to electric governors for engines driving dynamos ? 
I believe there is a very simple and effective one invented by 
a Mr. Thunderbolt, a description of which appeared in some 
electrical paper in 1897. 

I shall esteem it a great favour if any reader who has had 
any experience of electrical governors will put himself into 
communication with me, or answer me through your 
columns, 


George Ward, A. M. I. E. E. 
St. Petersburg, 


January lth, 1901. 


[The Thunderbolt governor was described in the El, he- 
TRICAL REVIEW for October 29th, 1897, page 571.—Ebs. 
ELEC. Rev. | 


A Two-Phase Problem. 


It may be of interest to Mr. Russell and others among 
your readers, to know that the tests, to which I referred in 
your issue of the 4th inst., were carried out at a central 
station not a hundred miles from City Road. 

As two-phase plants are now coming into use in this 
country, it would be interesting to know whether any other 
similar tests have been carried out by this method, it being 
possible, as Mr. Russell has shown, for the apparent output of 
the machine to be 20 to 30 per cent. in excess of the true 
output. 

Seloc. 


LEGAL. 


LANE v. ELLIOTT BROS. 


THE case of Lane v. Elliott Bros. came before Mr. Justice Ridley 
in the Queen's Bench Division on Friday last, on an interpleader 
issue. The plaintiff, Mr. Reuben Lane, a chartered accountant, 
of Birmingham, sucd as receiver of the New Fowler-Lancaster, 
Limited, a Birmingham company, to recover £269, which was due 
from the Mayor and Corporation of Brighton for certain electrical 
work performed for them under contract. Defendants, a firm of 
electrical engineers, carried out the work of the Birmingham com- 
pany, and they had obtained from Mr. Justice Buckley a guarantee 
order for the balance of account due from the Brighton Corporation. 
The issue sent to the Court for trial was whether the plaintiff, as 
receiver for the debenture holders of the New Fowler-Lancaster, 
Limited, was entitled to the money, or whether the defendant tirm, 
who had carried out the electrical work, had prior claim. 

Mr. McIntyre and Mr. Turner appeared for the plaintiff, and Mr. 
Lochins represented the defendants. 

Mr. Turner said the original company was incorporated in 
Birmingham in 1894, under the style of the Fowler-Lancaster 
Company, Limited. It was reconstructed in 1897 under the name 
of New Fowler-Lancaster, Limited, and in August of that year 
debentures to the amount of £12,000 were issued by the new 
company. In January, 1898, the name of the company was further 
altered by dropping the word New, and that was approved by an 
extraordinary general meeting of shareholders in February, and 


formally contirmed at another meeting in March. Although the 
alteration in name was duly registered at Somerset House, the 
secretary omitted to apply for the sanction of the Board of Trade, 
and that being necessary under the Companies’ Acts, the new name, 
that of Fowler-Lancaster, Limited, was not a legal name. However, 
the company continued to carry on its business under the amended 
title, and among other contracts they entered into that with the 
Brighton Corporation. The contract was dated August 11th, 1899. 
On these facts the learned counsel argued that there being no such 
company as Fowler-Lancaster, Limited, the contract, thouch 
purporting to be entered into with the company, was really 
entered into with the New Fowler-Lancaster, Limited, which 
was the only company legally in existence at the time. 
In that case the debenture holders of that company had a 
prior claim to the property of the company, and plaintiff, as 
receiver on their behalf, was entitled to judgment. 

Mr. WALTER Hanns, the secretary of the company, or companies, 
gave evidence. In cross-examination, he said £12,000 debentures 
were issued, one half of which were held by Mr. Fowler aud Mr. 
Laucaster, two of the directors of the reconstructed company, and 
the remainder by the bank. At the time of the reconstruction he 
did not know that application to the Board of Trade was necessary. 
It was true that the defendants had done this electrical work at 
Brighton. 

Mr. Locuins: Why, then, did you not pay them ?— Because we 
had not got the moncy to pay with. 

After some other evidence, 

Mr. Locuiws, for the defendants, characterised the whole pro- 
ceedings on the part of the company asa juggle. The defendants 
had carried out this work for a body of persons calling themselves 
Fowler-Lancaster, Limited, which had no debenture holders, and 
now it was sought under some convenient family hocus-pocus to 
deprive his clieuts of payment for the work done under the pretence 
that the company was all the time the New Fowler-Lancaster, 
Limited, whose debentures were held by the directors and their 
bank. He argued that his clients were entitled to judgment, the 
name under which the company entered into the contract beiug 
misleading. 

Mr. Justice RIDLEY reserved judgment. 


B. T. H. Co. v. BRisToL, Tramways COMPANY. 


Ix the Court of Appeal on Friday, January 11th, the case of the 
British Thomson-Houston Company v. the Bristol Tramways and 
Carriage Company, came before the Master of the Rolls, Lord 
Justice Collius, and Lord Justice Stirling. 

Mr. Banks said he appeared for the defendant company, who 
appealed from an order of Mr. Justice Day who had appointed a 
barrister as umpire in a dispute between the two parties. 
Defendants desired that an engineer should act as umpire. 
Plaintiffs had undertaken the work of electrical construction for the 
defendants for a sum of £114,000. This was to be paid in monthly 
instalments on the issue of a certificate by the defendants’ engineer 
at the central station. A dispute arose as to the proportionate 
amount to be paid to the contractors, and accurdingly they exercised 
their right to go to arbitration. Each party appointed an engiueer 
as arbitrator, and they in turn suggested the appointment of an 
umpire. Plaintiffs submitted the name of Prof. Kennedy. But the 
defendants could not consent to the appointment of the eminent 
engineer, because he had been concerned in the matter. Thereupon 
the plaintiffs said they would have a barrister as umpire. Mr. 
Justice Day had made an order appointing a barrister. 

The MASTER OF THE ROLLS said that this was not a case in which 
the Court felt disposed to interfere with the learned judge's 
decision. The applications must therefore be dismissed with costs. 


WOLVERHAMPTON CORPORATION v. THE BRITISH ELECTRIC 
TRACTION COMPANY. 


A MOTION in this action came before Mr. Justice Farwell in the 
Chancery Division of the High Courts on Friday last. The motion 
asked for an order of the Court to enforce a judgment given in 
favour of the plaintiffs by Mr. Justice Joyce last sittings in an 
action for specific performance of & contract, contained in an Act 
of Parliament, by which the defendants were to sell their whole 
undertaking to the plaintiffs. Notwithstanding that statutory con- 
tract, the plaintiffs had been obliged to sue. Judgment was 
pronounced in their favour on November 29th last, and the 
purchase price was fixed at £4,259. Plaintitfa desired possession 
and tendered that sum to the defendants. 

His LonpsHiP made the order asked for, giving possession of tho 
undertaking to the plaintiffs on payment of the purchase moncy, 
the defendants being ordered to pay the costs of this motion. 


THE MANUFACTURE OF FERRO-TITANIUM 
AT NIAGARA. 


By O. E. DUNLAP. 


EVER since the Niagara Falls power development has been in 
operation the tendency of the processes successfully operated there 
has been to revolutionise various fields of manufacture. The fact 
that à wonderful amount of electric current is available at Niagara 
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has made it possible for inventors of processes requiring great heat 
to secure it, and the electric furnaces of the Niagara region are not 
equalled in the world. More than one market has been affected by 
the output of the plants at the Falls, and now comes news of 
another establishment there, the output of which is destined to be 
felt in its wonderful influence on a market which is said to be the 
pulse of the industries of the country. This is the iron and steel 
market, and it is already intimated that a success won in an experi- 
mental station on the lands of the Niagara Falls Power Company 
will make possible the use of great iron ore deposits heretofore 
thought to be quite unfit for use. 

So great has been the demand for iron ore of late years that a 
famine in this market has been predicted. It is estimated that d? 
the iron ore available in the United States at least 30 per ceut. 
is untitted for use because it is what is known as titaniferous 
iron. It contains a percentage of titanium. In a small, old stone 
dwelling on the property of the Niagara Falls Power Company, 
Augustus J. Rossi bas been experimenting with this ore, and has 
found a process by which it is effectively made suitable for all kinds 
of use where iron is called for. 'l'his means that the enormous 
deposits of this class of ore, heretofore thought unavailable, will now 
be brought into consumption. In the State of New York there are 
mountainous deposits of this class of ore, and in the Adirondack 
region alone there is said to be & deposit that would last the world 
a century or longer. A feature of these deposits is their nearness to 
the markets, and the ease and cheapness with which they can be mined 
aud handled. Michigan, North Carolina, and Colorado, as well as 
other States, are rich in this new-found wealth, if such it may be 
called. A remarkable fact, quite well worth pointing out, is the fact 
that these deposits have been placed by nature near the surface, 
where they are easily reached. It was John Birkenbine, of Philadel- 
phia, who, in a paper presented to a recent meeting of the American 
Society of Mining Engineers, treated this fact with regret, sorrow- 
fully stating that nature seemed to have placed these apparently 
worthless deposits within easy reach. It is therefore apparent that 
if this iron ore containing titanium can be easily smelted, the 
country's wealth will make material advancement, aud that several 
States will profit largely and quickly. 

At the same time that the above mentioned experiments have 
been conducted search has been made in a no less important field 
for results, whereby the quality of steel might be increased and its 
production cheapened. Success has also crowned these efforts, the 
result being the discovery of a method to produce ferro- 
titanium, an alloy which, if all the statements concerning it 
are maintained, is destined to win the favour of the world. Up to 
the present time it bas been thought that iron ore containing 
titanium could not be worked, as the titanic acid produced deve- 
loped an infusible slag. The Niagara Falls experiments prove this 
conclusion to have been aecepted without full investigation, or at 
least without the resources which now make the use of this ore 
possible under Mr. Rossi's method. 

It is given out that Mr. Rossi's plan is to treat the 
titanic acid as in other furnaces silica is treated. To make 
a slag no silica is added, but the result is accomplished by 
the addition of a dolomitic limestone. It is apparent that the 
greater number of bases, the larger the number of substances that 
unite with silica, the more fusible the slag. ‘Therefore a magnesium 
limestone is added to bring about this condition, aud the only silica 
used is what is brought into the furnace in combination with 
other substances. 

It i8 à quite well known fact that the supply of hard ores in the 
United States is limited. It is for this reason that the custom has 
been fo mix the hard ores with hematite ores to obtain what is 
pronounced the best iron. The public is more or less acquainted 
with the fact that the ores of Lake Superior are very popular, and 
the same may be said of the Messaba ores. Still, the supply of these 
ores is of such extent that they may be called abundant. 
To-day, ores containing in the vicinity of 30 or 35 per cent of 
iron are transported from Lake Superior to Pennsylvania to meet 
the market requirements. If it were not for the fact that 
transportation by water is cheap, this would not be possible under 
the present market conditions. The titaniferous ores of New 
York, Michigan, North Carolina, are known as “fat” ores. In 
the Adirondacks ores containing 54 to 64 per cent. of iron are 
found, and these contain from 10 to 18 per cent. of titanium, being 
free from phosphorus and sulphur. It is evident that if these 
"fat" ores of the Adirondacks can be worked they will prove 
extremely valuable. 

To-day about 500 Ibs. of the new alloy, ferro-titanium, are turned 
out every 24 hours at Niagara; it has been given around to 
steel manufacturers for experiment, and these experiments 
have created a demand. Early last autumn a meeting of the 
men interested was to be held to take steps to erect a large 
manufacturing plant at the Falls; the force of this company 
will be recognised when the names of such men as J. J. Albright, 
Edmund Hayes, Gen. Field, of Buffalo, C. S. Maurice, of Athens, 
Pa., aud James McNaughton, of New York, are connected with it. 
Mr. Albright is the chief stockholder in the mammoth steel plant 
that is being erected at Stony Point, near Buffalo, and it will not 
be surprising if it turn out that the conception of that great plant 
was found in the experiments that have been made with such success 
at Niagara Falls. So great an iron king as Andrew Carnegie is 
quoted as having said that the best thing that could be done with 
the old iron foundries at Troy, N.Y., was to destroy them with an 
explosive, but under this new process of treating iron ore the 
Hudson Valley should become a greater industrial spot than is to be 
found in and about Pittsburgh. The popularity of ferro-titanium 
will be found in the result it brings, as well as in the fact that it 
will be cheap. There are numerous ferro-metals, all of which 
give some particular result, but they are all costly. While the 


experiments have been conducted quietly, the fame of the product 
has gone abroad, and it is known that one foreign government has 
secured enough of the ferro-titanium to make an armour-plate test. 
Considering the importance of the claims made for ferro-titanium, it 
is not strange that the inventor of the process declines to give out 
figures showing just how much steel is benefitted by its use. In fact, 
the success of one manufacturer may be greater than that of another, 
even when adopting similar practices. There has always been more 
or less of a mystery about stecl making, and the question has always 
been why ores of seemingly the same composition manufactured into 
steel in a graphite crucible should prove better than the same ore 
made into stcel in the converter or the open-hearth process. Of the 
three materials, the converter steel will be the poorest, the open-hearth 
better, and the crucible steel the best of all. The opiuion has been 
expressed by eminent authorities that the difference is no doubt due 
to the presence of hydrogen and nitrogen in the steel. It has been 
Mr. Rossi’s experience that ferro-titanium has an affinity for 
nitrogen, and therefore has a tendency to remove it and purify it. 
This result supports the conclusions of the scientists referred 
to. 

The claim is made that the introduction of ferro-titanium in cast- 
iron will increase its cross-breaking powers from 25 to 50 per cent., 
and its tensile strength the same amount. Thus for castings made 
to stand bigh pressure, such as steam pipes for boilers, and similar 
uses, the use of ferro-titanium will be found very valuable. Tests are 
now being made in a well-known steel works in this country (U.S.A.) 
of its value as applied to crucible steel. It is known that its 
presence imparts tenacity and elasticity to a high carbon or hard 
stcel. 

Niagara Falls is naturally rejoicing over the success of the experi- 
ments, because it no doubt means the location there of another 
wonderful industry, for the intense heat given by the electric 
current is what is needed to manufacture ferro-titanium successfully. 
Through large furnaces containing scrap iron, titaniferous ore and 
small blocks of aluminium, the powerful current of the Niagara dy- 


namos is sent. A glow comes from the mass; the aluminium begius to 


burn and the heat given off by it adds to the temperature. The 
result of the reduction is pure oxide of aluminium, ferro-titanium, a 
mixture of iron and titanium, and a slag that is valuable. The 
ferro-titanium is put up in cake form, and is now obtainable 
by any steel manufacturer who desires to make experiments. The 
present product comes from four small furnaces, but at the meeting 
to be held soon, steps to erect a big factory will be taken. 

Cauada is also rich in titaniferous ores, and the prospective power 
development on the Canadian side at Niagara will place that section 
in line to be largely benefitted by the result of Mr. Rossi's experi- 
meuts, for from that side of the river the British market might be 
supplied. 


WATER-TUBE STEAM GENERATORS FOR 
NAVAL SERVICE. 


Mr. TuHwalTE'S second article in the Engineering Magazine on 
water-tube boilers is descriptive rather than critical. He divides 
water-tube boilers into two main classes, namely, those with large 
tubes and those with small tubes, and a number of both classes has 
been selected by the author for description. Naturally the Belle- 
ville boiler comes in fora first description, and receives very lenient 
handling. Indeed, every credit is given to its inventor, and 
a note is given to the effect that the French cruiser Quicken actually 
made a voyage from Brest to Saigon at an average speed of 16 knots, 
whereas, in the British Navy the vessels with Belleville boilers have 
almost invariably come to grief. The author asks what the experi- 
ences of the Bellville boiler in other navies have been. Large 
numbers are used. He likewise seems to think that the chief trouble 
has arisen from leakage vid the condenser tubes, and appears hopeful 
that the result may be an improved form of condenser construction. 
The author thiuks the failures have arisen through the use of 
welded instead of solid tubes, but he cannot or does not say if other 
navies have or have not used one or the other class of tubes, though 
we believe the French ship Friant had welded tubes, and that one 
of these tubes burst with disastrous results. 

In our opinion, welded tubes are unsafe for the work, but, welded 
or solid, neither variety can correct the bad principles on which the 
boiler is founded, the flat inclination of the tubes, their enormous 
length and many sudden bends, their total unfittedness for circula- 
tion, and the inevitable smoke they produce, together with the terrific 
complication of parts and accessories designed to remedy the 
defects of an inherently bad design. 

The defects considered salient by Mr. Thwaite are the welded 
tubes, bad support of tubes, and want of freedom of end boxes to 
expand, the broken line of circulation, the imperfect front connec- 
tion, and the angle of inclination. He also cites the elaboration of 
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deposit collectors to prove that the circulation cannot be relied upon 
to scour the interior clean, the bad fitting of smoke and fire doors, 
and the delicate accessory machinery, and doubts the general suit- 
ability of the boiler for shipwork. is, we think, is letting down 
the Belleville boiler as lightly as possible, but the fact is emphasised 
by an elevation of the boiler showing the feed heater or economiser 
perched up very much aloft at the base of the funnel and proving 
the poor efficiency of the boilor as a heat absorber. Indeed, the 
. presence of a secondary combustion chamber between the boiler 
proper and the economiser is proof oither of furthor folly of design 
or that the gases come so very hot through the boiler that, with an 
admission of more air, they actually barn again in this further 
chamber. Finally, Mr. Thwaite condemns the insufficiency of the 
arrangements for combustion, and considers the boiler totally unfit 
for any degree of forcing. 

In the Niclausse concentric tube design the chief defect appears 
to. be the sudden turn of the water from the inside to the 
outside tubes, otherwise the author looks on this boiler favourably, 
as regards removal of tubes, provision for free expansion and 
the limited loss of water should a tube fail—the loss being limited 
to one element only. The French torpedo boat Téméraire was 
tested and burned no less than 84 lbs. of coal per square foot of 
grate per hour, and not a tube was in any way deformed. It is 
also stated that unaccustomed firemen can keep steam with the 
Niclausse boiler, and it is well known that specially trained men 
must be employed with the Belleville—a point of the greatest 
importance. 

here is greater space above the fire for combustion, and smoke 
should be reduced thereby. In some experiments made by 
Niclausse, he found that the first or lowest row evaporated 25 per 
cent. of the whole, the first three rows evaporated 50 per cent., the 
first six rows 66 per cent., while the remaining six rows did the 
remainder, the top row doing 3? per cent. The author suggests 
that the height of the combustion chamber might still be increased 
with advantage and a supply of air given above the fire, an 
automatic feed might be applied, and the malleable iron parts 
might be of mild steel with advantage. 

The Diirr boiler—a German boiler on the same principle as the 
Niclausse—is also described. It does not differ much, except in 
the collectors, which are in the form of a flat chamber with central 
diaphragm. 

The Babcock & Wilcox marine boiler is very different from 
their land boiler—short, with one steam tube and a superposed 
economiser, The boiler tubes are inclined at an angle of 1 in 4, 
and the tubes are expanded into the headers—a disadvantage when 
it comes to removal. The Aarietta, a U.S. vessel, made a trip of 
11,000 miles at 13 knots, from San Francisco to Key West, with the 
B. and W. boiler. The boilers measured 11 feet 6 inches x 9 feet 
6 inches x 11 feet, with a grate surface of 95 feet, 57 tubes 7 feet 
6 inches X 4 inches, and a heating surface of 1,810 feet. 

In the small tube class, credit is given to Du Temple as the 
originator, to Thorneycroft as the improver of this class. The Du 
Temple boiler had tubes too squarely bent for good circulation, and 
this defect was remedied by Thorneycroft, who also introduced the 
practice of endiug the tubes over the water line so as to compel a 
one-way circulation. In these small tube boilers and others, the 
fire and combustion space is between the sloping rows of tubes, In 
the Weir boiler, and some others, this is lined with brick to assist 
perfect combustion—a point not referred to by the author, but one 
of great moment where bituminous fuel is used. 

Thorneycroft tubes are only 1} inches outside diameter, and but 
0°128 in. thick, and even l4and 0:104 are dimensions employed in some 
boilers. Needless to say, the admission of salt water is not desirable. 
It tends to priming. The disadvantage of this and some other 
small tube boilers is the large number of different patterns of tubes 
in one boiler. This necessitates so many sizes being carried in stock 
for repairs This point has been allowed so much weight by Farron 
that he makes his tubes all of equal length and straight, and he also 
drowns all the tubes. Normand combines the foregoing two types 
in one boiler. A useful table is added by Mr. Thwaite, giviug a 
few leadiug figures for comparison of eight boilers from the shell 
type to the large and small water-tube varieties. 


COAL FROM INDIA. 


* — — — 


TRE coal question is receiving much attention at the present time, 
and it is well that it should be so, as the one thing that England hae 
to fear is the time when the excess of coal raised over that required 
for home consumption begins permanently to decrease. At the 
eame time, the fact that the British Empire is one upon which the 
sun never sets leads to a consideration of the part our Colonies 
could play iu time of need of coal. The possibilities of India appear 
to bave been overlooked. 

The ſollowing table gives the amount of coal imported and 
exported by the more impurtaut coal-produciug countries in 1898. 


Importe. Exports. Excess of exports. 
United Kingdom 11,000 48,268,000 48,257,000 
Germany 5,820,000 13,989,000 8,169,000 
Belgium 2,758,000 6,497,000 3,739,000 
United States 1,317,000 4,226,000 2,909,000 
Japan (1897) es 69,000 2,103,000 2,034,009 
New South Wales ... 1,000 2,792,000 2,791,000 
Natal. oe was 126,000 126,000 
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And from the following table the excess of al imported in certain 
countries will be seen :— 


Importe, Exporta. Excess of imports. 
Russia 2,981,000 52,000 2,929,000 
Sweden 2,458,000 oh 2,458,000 
France .. 11,713,000 2,618,000 9,095,000 
Spain  .. 1,441,000 . 8,000 1,438,000 
Italy 4,432,000 18,000 4,414,000 
Austro-Hungary 6,004,000 1,019,000 4,985,000 
Canada Soe 3,246,000 1,056,000 2,190,000 
Victoria 562,000 E 562,000 
South Australia 412,000 38,000 374,000 
Western Australia .. 132,000 26,000 106,000 
Queensland ... 23,000 4,000 19,000 
Tasmania  .. 35,009 3,000 32,000 
New Zealand 115,000 65,000 50,000 
Cape Colony 301,000 128,000 173,000 
British India 379,000 327,000 52,000 


From these figures it will be seen that Great Britain still supplies 
a large proportion of the markets of the world, and that she is 
practically the only country in which the amount of coal imported 
bears an insignificant proportion to the coal exported. 

Our Colonies, with the exception of New South Wales and Natal, 
all import more than they export. 

Statistics for 1898 show the average cost of production: in the 
various countries to be as follows :— 


s. d. 
United States... 4 5 per ton 
Great Britain 6 44 „ 
Germany 7 41 „ 
Belgium 8 93 „ 
France 9 0 - 


In Bengal, however, the average price does not exceed 4s. 10d. and 
sinks as low as 2s. 8d. 

It is physically impossible for the amount of coal exported from 
America to reach such dimensions as will disturb the world's trade 
within the next few years, but that, of course, is no guarantee of 
the indefinite postponement of a considerable export trade from the 
United States. 

In the meantime every encouragement should be given to our 
Colonies to produce coal, and so reduce the extent of their depend- 
ence upon outeide sources for so essential a commodity as coal. 
This is a matter of national importance, and should be seriously 
taken in hand by our Government. 


M — M 
REVIEWS. 
Technical, Industrial and Commercial Vocabulary. By E. 
HOSPITALIER., Paris: X Industrie Elecfrique. 1900. 


The want of a handy, reliable, and comprehensive poly- 
glot technical dictionary, is one that has long borne heavily 
upon all those within whose province it falls to con the pages 
of books and journals printed in foreign languages: it is 
with pleasure, therefore, that we welcome M. Hospitalier's 


new vocabulary of English, French, and German words. 


It is not altogether new, as a matter of fact, for it was issued 
in parts with the numbers of our esteemed contemporary last 
spring, with a view to smoothing the path of visitors to thie 
late Exhibition; the work is now reissued in the form of a 
bound volume, with the advantage of having received a 
large number of corrections and additions through its. pre- 
liminary issue. 

Having had the better part of a year's personal experience 
of its nse, we are able to say that it is a work entirely to our 
liking, and that it has been most useful to us. The arrange- 
ment of the vocabulary is, to the best of our knowledge, 


quite novel; it is most readily explained by an example, 
which we give below :— 

Factory. ATELIER. Werkstatt. 

 Facture. Bill. Faktura. Rechnung. 

Faden. FiLAM—(ENT. ent.). BRIS. Thread. 


It will be seen that each word, of whatever language, is 
printed in bold-faced type in the first columu in alphabetical 
order ; its equivalents in the two remaining languages follow, 
French words being printed in small capitals, English iu 
italics, and German in Roman type. Where the root of a 
word is common to two or more languages, the variable 
Each of the equivalents 
will generally be found elsewhere in the vocabulary, in its 
alphabetical position. 

We have found this arrangement. very convenient, and 
have seldom failed to find the word: required ; the revised 
and enlarged edition will no doubt prove still more satis- 
factory, and we strongly recommend it, to our readers. We 

F 
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my add’ that' thè’ editór offers a copy of the next 
edition to each of his readers who sends him at least 200 
useful corrections or additions, 
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Lockwood’s Builder's and Contractor's Price Book for 
1901. Edited by F. T. W. MLLER. London: Crosby 
Lockwood & Son. 


This book contains a great amount of information 
regarding the latest prices of every kind of material and 
labour connected with building, and as a matter of course 
there is an electrical section, since it is becoming the rule in 
electricity supply areas for new buildings to be wired as they 
are erected. The growing use of interior conduit wiring 
systems has led the editor to include particulars thereof in 
the present issue. Some tables of prices of electric 
generators, motors, transformers, lamps, lighting fittings, 
and cables and wires, presumably taken from the catalogues 
of & number of leading English manufacturers or suppliers, 
may be of some service for preparing rough estimates. 
There are a few notes on the cost of wiring houses, and the 
electric lighting rules of the City of London Electric 
Lighting Company are reprinted. The information given is 
quite as ample as one could expect in a publication of the 
kind, which must necessarily cover so vast a ground, in 
which electric lighting is but a small item. 


BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING JAN. 16TH, 1900. | WEEK ENDING JAN. 15TH, 1901. 
Alexandria .. „ Value £147 Auckland .. Value £31 
Amsterdam. >s à 65 .. 511 


Auckland .. die Cs a 80 Calais HET d. me 2: 80 
Barcelona .. ve - NM 70 Calcutta s “se oe 855 
Bombay  .. P te .. 144 "s 
Buenos Ayres Ps E ee 82 " 
Calcutta 8,028 Colombo 


n Teleg. manufactures 156 Copenhagen. Teleg. wire. 405 
Cape Town.. e» 5 .. 778 Durban ae $4 Vx 630 
Christchurch d - T 45 $ Teleg. mat. . 127 
Christiania, Teleg. wire . . 117 East London ae s .. 109 
Colombo "t T 528 Gibraltar ae se . 089 
Copenhagen ex et .. 105 Teleg. cable .. . . 18,080 
East London vs a id 54 Gothenburg. Teleg. wire $a 28 
Flushing. as a ina 13 Kure. Teleg. cable . . 1,514 
Gothenburg.. x ve m 57 Lisbon. Teleg. cable .. 9,720 

Hong Kong.. : is is 81 Madeira. Teleg. cable. 490,000 
Melbourne .. sa s . 202 "T 'Teleg. mat. .. . 305 

n Teleg. wire.. . 306 Malaga - $2 T . 120 
Montreal : as s 88 Melbourne. Teleg. wire ee 475 
Napier à 28 Monte Video. Teleg. mat. .. 160 
Ostend E" T sa x B8 N. Atlantic. Teleg.cable .. 84,700 
Port Elizabeth  .. 92 s 82 Rio Janeiro.. x T T 13 
St. John's (N. F.) E. detonators. . 25 At. Vincent. Teleg. mat. .. 2,508 
oe se 490 


Bt. Petersburg. Teleg. mat. .. ES Santos 


Shanghai .. ..  .. Teleg. mat. 


Singapore  .. 80 | Shanghai. Gid teleg. wire. 100 
Stockholm .. s es ae 88 Bydney oe P m . 796 
Sydney Ks m es . . 127 M Teleg. mat. 25 . 125 
Yokohama es ee ee ee 269 Yokohama oe ee ee 119 
Total  .. £8,786 Tota] .. 4558087 


Foreign Goods Transhipped. 


Brisbane. Teleg. mat... Value £96 Genoa, Elect]. goods. Value £118 
Perth. Electl. goods. . 478 


Total .. £591 

Annual Dinner.—The fourth annual dinner of the staff 

of the North Staffordshire Railway Electrical Department was held 

last week, about 60 being present. Mr. J. Neale, M. I. E. E., the 

company's electrical engineer, presided. After dinner a capital 
musical programme was provided by members of the staff. 


Auction Sale.— Mr. G. N. Dixon is on 22nd inst. to sell 
by auction, at 75, Kitchen Street, Liverpool, the working plant and 
stock of an electrical engineer (Queen's Dock Electric Works, 
Limited,) by order of the liquidator. For further particulars apply 
to Mr. B. Simmons (liquidator) 26, North John Street, or to Mr. 
Dixon, at 89, Hanover Street, Liverpool. 


Automobile Driving.—At the City of London Summons 
Court on Friday last Walter Charles Berscy, of North Street, 
Manchester Square, was summoned for, on December 29th, causing a 
light locomotive to be used without having a competent person in 
charge. Mr. Staplee Firth, solicitor, appeared for the defendant. 
The Alderman fined defendant 20s. and costs, but a stay of execution 
was granted pending appeal. 


Books Received.—' Fire Tests with Fire-Resisting 
Curtains and Blinds" and ‘Fire Tests with Floors.” London: 
1900. The British Fire Prevention Committee. 28. 6d. each. 

“ Practical Electro-Chemistry,” by Bertram Blount. Westminster: 
Archibald Constable & Co., Limited. 15s. net. | 


—— 
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" Dynamo-Electric Machinery." By Samuel Sheldon and Hobart 
Mason. London: Crosby Lockwood & Sons. 1901. 

"Fortschritte der Elektrotechnik." By Dr. Karl Strecker. 
Berlin: Julius Springer. 1901. 


Catalogues, Lists, and Calendars.—A number of 
circulars illustrating some new types of horizontal and other engines 
recently brought out by Messrs. Marshall, Sons & Co., Limited, 
of Gainsborough, are before us, also the firm's latest catalogue 
(industrial section) of steam engines, boilers, and other machinery. 
These publications are all very well laid out and illustrated, and, 
we have no doubt, are kept on file for reference by users and 
purchasers of such machinery all the world over. Another list 
(No. 208) gives particulars of some of the principal electric light 
installations driven by Marshall's engines and boilers. The list is 
a long one, and includes many important plants A few details and 
pictures ave given of the type of engine employed. 

Messrs. R. W. Blackwell & Co., Limited, not long aeo sent us 
copies of the revised edition of the lists of the Christensen Engi- 
neering Company, of Milwaukee, whose brakes have been frequently 
mentioned in the columns of the ELECTRICAL. Review. The list 
devoted to air compressors, hoists, and jacks shows and describes the 
motor compressor, automatic governor, and other apparatus. A 
diagram of the connections, both for the air and the electric part of 
the apparatus, is given, and there are tables showing the power and 
capacities, the dimensions and weights of Christensen compressors ; 
another table gives the weights aud capacities of air hoists and air 
jacks. The straight air-brake apparatus list discusses the desira- 
bility of straight-over automatic air for ordinary electric service, 
and shows diagrammatically the application of the straight air- 
brake system to motor cars and trailers. The illustrations are of the 
first order, and they are very plentiful, both photographic and 
sectional views. Instructions are given in some detail for main- 
taining and operating the Christensen air brake with independent 
motor compressor. A third list, got up in the same excellent style 
as the others, describes the Christensen system of air brakes with 
axle-driven compressor, and contains also directions for equipment 
and instructions for motormen and caretakers. 

A collection of catalogues from Messrs. R. Hornsby & Sons, 
Limited, brings to our notice their various agricultural machinery, 
boilers, and implements. The Hornsby-Akroyd oil engine is dealt 
with in a separate list, which tells one the full general details of the 
working of the engine, gives instructions for erection and so forth, 
explains its purposes, aud includes the results obtained in tests 
made by Prof. W. Robinson, of Nottingham. A number of 
testimonials are printed, and these include some users of the engine 
for electric lighting and tool driving purposes. The Hornsby 
" safety " water-tube boiler is illustrated and particularised, aud the 
general principle is shown by large sectional drawings in colours. 

A substantially-prepared catalogue of steam engines for a variety 
of purposes comes to hand from Messrs. Robey & Co., whose name 
among engine-users everywhere is more or less a household word. 
The illustratious, which are well executed, include various views of 
Robey engines of the high speed horizontal and high speed vertical 
open types, driving dynamos, alternators, &c., for electric lighting 
work. The boiler section describes a variety of types, locomotive, 
Cornish, Lancashire, marine multitubular, externally-fired multi- 
tubular, and vertical. Particulars of pumps and water-heaters are 
followed by some tables of generally useful statistical infor- 
mation, some notes on rope and belt driving, all prepared in handy 
form to assist engineers and others when inquiries are before them 
or orders have to be placed. 

To tellof the enormous proportions of the undertakings of the 
Allgemeine Elektricitats Gesellschaft in Berlin, is to tell an oft- 
told tale, but those who are anxious to get an idea on this point 
will be able to obtain it from a descriptive catalogue which we 
recently received from the Electrica] Company, Limited, whose 
connection with the Berlin company is now matter of common 
knowledge. The illustrations, which are most attractively 
executed, show the various works, the plant exhibited by the com- 
pany at the Paris Exhibition, and central stations equipped by the 
company. Another publication which is also before us from the 
Electrical Company shows the Allgemeine Pavilion st Paris, where 
Nernst lamps were on view. 

Mr. Fairbank Brearley, of Central Engine Works, Shipley, 
recently sent to us acopy of his list of self-contained economical 
steam engines, in which horizontal, horizontal tandem, horizontal side 
by side, and horizontal high pressure Corliss steam engines are given 
in specification and other descriptive form, and illustrations appear 
of alltypes mentioned. We understand that not long since Mr. 
Brearley dispatched to France a pair of Corliss cylinders for work- 
ing at 150 lbs. pressure, which are to be fixed on to a certain engine 
in substitution for others. The engine is 360 H.P., and drives 
electric lighting plant along with other load. "These new cylinders 
were fitted with the maker's very latest automatic Corliss trip 
motion, which is claimed to have fewer working parts than any 
other in the market. The “C. & K.” types of Brearley engines are 
also used for small electrical installations. 

Messrs. W. H. Wilcox & Co., Limited, have issued in accordance 
with their usual custom a Date Remembrancer for 1901, with 
monthly sheets. 

Messrs. Mackey’s Electric Lamp Company, Limited, of Ber- 
mondsey, have issued an illustrated price list of their incandescent 
lamps. The opening pages contain some notes of general informa- 
tion useful to lamp buyers and users, these including tables showing 
the approximate currents of lamps at various voltages, candle-powers 
and efliciencies. A number of very neat illustrations of different 
shaped lamps for various candle-powers and voltages are given ; 
they comprise standard lamps, high voltage lamps, and special and 
fancy ditto. 
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The Niles-Bement-Pond Company, of New York, recently brought 
out a very fully illustrated brochure, in which are shown iron and 
steel-working machinery, steel hammers, and hydraulic machinery 
manufactured by them, and now doing service in various large and 
important factories and works in England, America, Russia, 
Germany, Copenhagen, Japan and elsewhere. The illustrations 
suffice to indicate the nature of the very large operations of Messrs. 
Niles-Bement-Pond Company. Our copy of this production comes 
to hand from Mr. W. 8. Accles, M.I.M.E., of 23 and 25, Victoria 
Street, S. W., who is the company's manager for Great Britain. 


Berlin Westinghouse.—We are informed that a com- 
pany has been formed in Berlin with the title the Westinghouse 
Electricitäts Actiengesellschaft, and the address 19, Jagerstrasse, 
Berlin W., to carry out electrical installations of all kinds on 
Westinghouse lines. 


Electrical Illumination Effects.—In further reference 
to the "E.L.B." system of electric lighting, the new company 
which has lately been formed to exploit the work under the title 
" Electric Lighting Boards (British Manufacturing Company), 
Limited," has made a most effective start by supplying the large 
quantities of patent strip used in the great Palace of Glass scene in 
the Drury Lane pantomime, and in the marvellous Ball Room 
scene at the Hippodrome. Effects of such brilliance would have 
formerly been quite impossible on account of the expense. At the 
Hippodrome the British Electric and Telephone Company applied 
the new strips, and at Drury Lane Messrs. Salviati & Jesurum did 
the installation work, in both cases in consultation with Mr. Julian 
Halford, the company's manager, and inventor of several of the 
accessories used in connection with the system. These two very 
comprehensive applications under particularly difficult circum- 
stances and at very short notice, show the great use of the 
system where time and economy are of importance, quite irrespec- 
tive of any question regarding the possibility of a rapid variation in 
the position of the lights. Although the company's system has 
only been before the public for a few weeks, we are informed 
that the manner in which.it has been received has already led the 
company to extend its factory accommodation to some large 
premises at King's Cross, whilst retaining its showrooms and West- 
end workshops at 18, Dean Street, Soho, W. 


Fire Prevention Section at the Building Trades’ 
Exhibition.—In further reference to the special Fire Proofing 
Section at the Building Trades' Exhibition which is being organised 
under the auspices of the British Fire Prevention Committee, the 
executive of this body at a mecting last week, presided over by Mr. 
Edwin O. Sachs, decided to invite numerous representatives of 
the municipal, technical, insurance, and industrial interests con- 
cerned to visit this elaborate demonstration of means and ways for 
reducing the modern fire risk. Among those to whom invitations 
are being issued are the provincial chairmen of Works Committees, 
engineers of the large dock and railway companies, principals and 
masters of the technical college and polytechnics, &c. Special 
arrangements are being made by which the visitors will have every 
facility for studying the subject, and the Committee will, no doubt, 
also entertain at their new testing station at Westbourne Park. A 
Sub-committee has been appointed to take charge of matters relat- 
ing to the section, comprising Mr. F. Hammond (chairman), Mr. 
Max Clarke, Mr. Frederic R. Farrow, Mr. Chas. E. Goad, Mr. Ellis 
Marsland, and Mr. Edwin O. Sachs, with Mr. H. G. Montgomery as 
businees manager. Particulars of the general arrangements are 
obtainable from the Committee's offices at 1, Waterloo Place, Pall 
Mall, S.W. 


For Sale.—The British Electric Traction Company is 
offering for sale 391 tons 14 cwt. of cast-iron socket and spigot pipes, 
as mentioned in an advertisement in this issue. 


German Depression.— Commercial Intelligence says that 
the “pronounced depression in German business enterprises generally 
has been reported on to the Washington State Department by 
United States Consul, Albert, at Brunswick. In building, in rail- 
road projects, in the construction of electrical and street railroads, 
and in projected electrical plants for lighting, there has been a 
decrease, as compared with 1899, of from 30 to 60 per cent. The 
number of projected gasworks is almost a third less, and in mining 
and smelting, metal manufacture, breweries, and waterworks, there 


has been a considerable falling off. The Consul characterises the ' 


depression as the natural reaction after so much prosperity in 1899, 
and says that Germany never was so flourishing as during that year.” 


Liquidations, Dissolutions, &c.—The petition of 
Messrs. Glyn, Mills, Curry & Co. for the compulsory winding-up of 
the River Plate Electric Light and Traction Company, Limited, 
was mentioned before Mr. Justice Wright in the Companies’ Wind- 
ing-Up Court on Wednesday by Mr. Eve, Q.C., who appeared for 
the creditors. The learned counsel said the petition had been 
standing over for a considerable time, and a gentleman had been 
sent out to Buenos Ayres. He had now returned and had made a 
report which required consideration. The company required a con- 
siderable sum of money, and the directors were considering whether 
they would find it and put the company out of its difficulties. He 
asked that the matter should stand over until the first petition day 
of next sittings. There being no objection, his Lordship granted 
the application. 

A petition was presented by Volenite, Limited, before Mr. Justice 
Wright on Wednesday for the compulsory winding up of the Rhea 
Insulite Syndicate, Limited. Counsel for the petitioning company 
said that large affidavits had been put in that morning, and he 
asked that the petition should stand over for a week. His Lord- 


‘power to reduce capital, but not to increase it. 


ship: On what grounds ? Counsel said the company disputed the 
claim and said they were perfectly solvent. Arrangements, however, 
would be made to meet the debt. His Lordship granted the 
adjournment. 

The partnership hitherto existing between Mr. J. E. Spagnoletti 
and Mr. Joseph Crookes, trading as J. E. Spagnoletti & Crookes, 
Goldhawk Road, W., has been dissolved by mutual consent. Mr. 
J. E. Spagnoletti will continue the business, in conjunction with 
Mr. H. M. Bayly, who for many years has acted as manager, as 
J. E. Spagnoletti & Co., at the same address. 

The Queen's Dock Electric Works, Limited, met at Kitchen 
Strect, Liverpool, on December 28th, and resolved upon winding 
up. Mr. S. B. Simmons, of Liverpool, was appointed liquidator. 


New Cable Factory for Spain.—A cable factory on an 
immense scale is going to be erected at Bilbao, in Spain, and is 
owned by Spanish business men and German engineers. All kinds 
of cables for submarine purposes, electric railways, &c., will be 
pona and it is considered possible to make them cheaper in 

pain than anywhere else. The name of the new firm is Sociedad 
Franco-Espanola de Trefileria, Cableria, y Tranoas Aereas, and the 
share capital is £36,000. A second undertaking in connection with 
the former will be a factory for copper wires and cables, called 
Cables-Electricas de Algarta, and in a suburb of Bilbao an electric 
motor factory will also tind plenty of occupation. 


Alteration of Capital.—The petition of the Electricity 
Supply Company, for Spain, Limited, for power to alter its capital 
was before Mr. Justice Wright in the Chancery Division of the High 
Court on Wednesday. Mr. Kirby, who appeared in support of the 
application, said the capital of the company was £100,000 in £5 
shares, of which 100 shares were vendors’ shares which were really 
deferred shares. There were powers under the Articles of Associa- 
tion for each class of shareholders to assent to any alteration of their 
rights. The company had issued debentures for about £250,000, and 
the capital had been expended mainly in the erection of electrical 
plant in Madrid. The company was formed 11 years ago and 
it had found that the greater part of its plant had been super- 
seded, and was now of no value, with the result that the company 
have been obliged to obtain further capital aud renew their plant 
almost entirely, and the old plant, which appeared in the balance- 
sheet as an asset, was barely worth the value of old metal.— His Lord- 
ship said he could not deal with that matter until he saw the report of 


the engineer.—Mr. Kirby expressed his regret that his Lordship 


had not received it.— His Lordship: There is an item of £29,354, 
which is said to represent an asset. What asset does it represent ? 
—Mr. Kirby said those items were only put in the balance-sheet in 
order to account for capital.—His Lordship: It ought not to have 
been put on the asset side of the balance-sheet. There ought to be 
some explanation of it.—Mr. Kirby said the item consisted of the 
expenses of issuing debentures.— His Lordship said the articles gave 
There must be 
further evidence as to preference shares, &c., and the matter must 
stand over for a week. 


Wiring Work.—The National Electric Wiring Company 
sends us the following list of the larger contracts carried out by it 
during the past year, and now in haud :— 


The Stanhope and Marlborough Lines, Aldershot Camp, for H.M. Government, 
Amp House, Andover, Hants, for the Most Hon. the Maddie of Winchester, 
iring, &c., of mansion, atables, agent's house, &c., under the supervision 

of Killingworth Hedges, Esq., C.E 

No. 2 Belgrave Square, 8.W., for the Right Hon. Lord Digby, wiring and 

ttings. 

The Guildhall, Gloucester. 

The Free Library and Fine Art Gallery, Gloucester. 

Lloyd's Bank, Gloucester. 

The Town Hall, Bermondsey, 8.E. 

The Wille-den District Council Offices, Dyne Road, Kilburn, N.W. 

“Sitka,” Chislehurst, for M. L. Teichmann, Esq., wiring and fittings. 

The Wantage Engineering Work», Wantage, Berks, for the Rt. Hon. Lord 
Wantage, V.C. 

No. 19. Hanover Terrace, for Captain and ear Ruggles Brise. 

No. 94, Westbourne Terrace, for the Rt. Rev. the Lord Bishop of Exeter. 

„ Knapdale,” Tooting, for Col nel Stevens. 

The Southampton C«r Sheds, for the Southampton Corporation. 

The new Bakery, Holbeck, Leeds, for the Leeds Industrial Co-Operative 
Society; 150 lights, ei cut motors, ranging from 1 to 16 H.P., and two eiectrio 
hoists, countershaftine, belting, &c. 

Warren Cottage, Newmarket, for A. W. Cox, Esq. 

" Beverals House, Newmarket, for Bir Maurice Fitzgerald. 

„La Grange House," Newmarket, for T. Jennings, Esq. 

The Burlington Stores, Peterborough. 

All Souls’ Church, Peterborough. 

The Ocean Accident and Guarantee Corporation's Offices, Hull. 

‘The Avenue Newmarket, street lighting work. 

The Corn Exchange, Northampton. 

The Colosseum, Forest Hill, S. E. 

The Chatsworth Road Baptist Chapel, West Norwood. 

All 8aints' Church, Gloucester. 

St. Katherine's Church, Northampton. 

The Electric Railway and Carriage Works, Preston. 

The Rathmines Electricity Works, Dublin. 

The Metropolitan Borough of Poplar (wiring supply station, borough offices and 
dust destructor). 

8t. Saviour’s Church, Poplar. 

The High Explosive Company, Limited, Essex. 

Messrs. Bryant & May, Poplar. 

Lady Wilton's residence, Me:ton Mowbray. 

Hinck's factory, near Leamington. 

The “General Wolf“ Hotel, Coventry. 

Messrs. A. Morton & Co.'s factory. Kallybegs; also at Carlisle. 

F. C. Buchanan, Clarinish, Rowe. 

Messrs. Coggings & Co.'s factory, Bedfordshire. 

St. Matthew's Church, Phippsville, Northampton. 

Bt. Martin's Church, Leicester. 

8t. Martin's Church, Salisbury. 

The Municipal Buildings, Warrington. 

T, T. Penrose, Esq., Dunvar House, Swansea. 
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Personal.—We hear that Mr. Morton Beales, who has 
for some time past been 'connected with Messrs. Ferranti, Limited, 
Hollinwood, Lancashire, has resigned hisposition with that company 
in order to join the staff of Mesers. J. G. White & Co., Limited, 
engineers and contractors, 204, College Hill, Cannon Street, with 
whom he started his duties on January 1st, 1901. 


Playtime.—Thle wives and children of Messrs. Crompton’s 
employés at the Are Works, Chelmsford, seem to have thoroughly 
enjoyed their annual treat last Saturday week. Tea, Christmas 
trees, the cinematographe, war pictures, and Punch and Judy, were 
some of the items in the list of attractions; the “ Annual Baby Show 
Stakes," of course, must not be omitted. 


Trade Announcements.—Mr. Alex. Jacobus has entered 
the firm of P. & M. Herre, incandescent lamp manufacturers, of 
Berlin, which he will continue together with Mr. Peter Herre. 

We are asked to announce that the name of the firm James 
White, the well-known instrument maker, of Glasgow, is now 
altered to Kelvin & James White, Limited. 

The firm of W. A. S. Benson & Co., art metal workera, electrical 
engineers and fitting manufacturers, of New Bond Street, and Eyot 
Works, Hammersmith, has been converted into a private limited 
company as from the beginning of this vear. No changes have taken 
place in its business or management, except that the name of Mr. 
H.C. Marillier, formerly well known in electrical journalism, appears 
in the list of the directorate. 


Williamson & Joseph. Limited.—A week or two avo 
we recorded the registration of a new company with this title, 
having a nominal capital of £4,000. The Court has recently 
sanctioned the sale of the assets of the old company (now in liqui- 
dation) for £7,500, such sale being effected through the receiver 
and manager for the debenture holders, but we understand that, 
after the various charges have been met, the unsecured creditors 
will get nothing, or next to nothing. 


ELECTRIC LIGHT AND POWER NOTES. 


—— ÉD 


Aberearn.—4A joint conference of the Abercarn and 
Risca U. D. Cs. was held at Abercarn last week for the purpose of 
considering a scheme whereby both districts could be lit with elec- 
tricity. It was decided to advertise for an expert to report upon 
the advisability of laving down a plant. 


Athens (Greece), —A central electric power station is at 
present in course of construction at Athens forthe use of the tramway 
and lighting services of the city aud the lighting of the port of 
Pireus. The installation for the present will comprise two three- 
phase alternators of 750 Kw. each. 


Birkenhead.—The Electrical Committee of the Corpora- 
tion has resolved to reduce the charges for electrical energy to the 
following scale:—Winter quarters, for lighting, first 14 hours 6d., 
next hour, 3d., afterwards 14d. per unit; for power and heating, 
4d., 3d., and 14d. Summer quarters, the same prices in terms of 
half an hour in each case. 


Caleutta.—Jndian Engineering says that “The popularity 
of electric appliances in Calcutta has in a very short space of time 
assumed vast proportions. . . . . There is no private house of any 
pretension but has its electric installation for lighting and punkahs, 
and it is a very insignificant public place that is not so fitted. 
Calcutta has certainly taken the lead in this matter among the cities 
of Asia." 


Caledonian and Clyde Vale Schemes.—The Councils 
of Hamilton and Johnstone (Renfrewshire) have both decided to 
oppose these companies’ applications for provisional orders. 


Canada,—Industrial combination is at present the domi- 
nant feature of Canadian progress. Hardly au industry of con- 
sequence remains unaffected, and amalgamations are being announced 
with great frequency. According to the Apress the gas and elec- 
tric lighting companies of Montreal have just combined, with a 
capital of £4,000,000, after a commercial war, in which rates have 
been cut to a disastrous extent. This is the greatest combination of 
the kind yet made in Canada. At present the lighting aud power rates 
of Montreal are the lowest on the Continent. The combine will 
increase them forth with, as the present charges are hardly sufficient 
to pay dividends such as the new ‘community of interest" must 
have to be a success. 


Charlton Kings.—The B. of T. has forwarded a 


description of the system which the Cheltenham Corporation pro- 
poses to adopt for the s,pply of electric energy to Charlton Kings 
under its extension order of 1900, aud has asked forany observatious 
the District Council had to make on the subject. 


Cheltenham.—aAt a meeting of the B.L. Committee on 
the 2nd iust. the report of the borough electrical engineer (Mr. 
Kilgour) was considered. He recommended an expenditure of 
£14,511 on machinery in view of the tramway, £9,744 on additional 
street arc lamps, and £780 on private extensions. These 
recommendations were adopted. It was decided that appli- 


cation be made to the Local Government Board for sanction to 
borrow £25,000, and that all arc lamps in excess of 300 be charged 
at the reduced price of £14 10s. each per annum. 


Cleveland and Durham Power Scheme.—A Bill has 


been deposited for introduction into Parliament néxt session under 
which it is sought to incorporate a company under the name of 
“The Cleveland and Durham County Electric Power Company." 
The general purposes of this company, says the Financial Times, are 
to produce and supply electrical energy or power in bulk to 
authorised distributors for lighting purposes, and to persons for 
power purposes only. The area within which the company may 
carry on business comprises the whole or portions of the unions of 
Easington, Sedgetield, Hartlepool, Stockton, Darlington, Teesdale, 
Auckland, Weardale, Lanchester, Durham and the following unions 
or parts of unions in the North Riding of Yorkshire: Middlesbrough, 
Guisborough and Stokesley. The generating or power stations are 
proposed to be erected on certain lands in the parishes of Witton- 
le-Wear, Lanchester, Consett, Hutton Henry, Woodham, Brotton 
and Billingham. The capital of the company is to be fixed at 
£1,000,000, divided into 100,000 shares of £10 each, with the right 
to divide these shares into preferred half-shares and deferred half- 
shares. Upon this capital borrowing powers are sought to be 
exercised to the extent of £333,000 by the issue of debenture stock. 


Dalkeith.—The Burgh Commissioners have considered 
the agreement with Messrs. Crompton, Limited, for the lighting of 
Dalkeith and Eskbank with electricity, and have decided to approve 
of the application of that firm for the necessary prov. order. The 
Commissioners have also resolved that an indepeudent electrical 
expert be enguged to advise as to the erection of the arc and incan- 
descent lamps for street lighting. 


Darwen.—The T.C. has decided to approve of a recum- 
mendation by the Electricity Committee that application be made 
to the L.G.B. for power to borrow £13,000 for increasing the plant: 
at the electricity works. 


Dumfries.—The T.C. intends to appoint a consulting 
engineer to report on an electric lighting scheme. The cost is esti- 
mated at from £18,000 to £20,000. 


Edinburgh.—The E.L. Committee of the T.C. has agreed 
to recommend the appointment of a deputation to visit several 
English towns in connection with the provision of condeneing plant 
for the M'Donald Road station. 


Enfield.—^trong opposition has been raised to the 
electric light scheme promoted by the joint District Councils. In 
consequence of the ratepayers at a recent meeting refusing by a 
majority of two to one to confirm the Councils’ action, a poll of the 
parish is to be taken next month. At a public mecting at Edmonton 
the project was approved, but a poll is to be taken there also. 


Germany.—The establishment of a central electrie light- 
ing station in the town of Kiel (Holstein), at an estimated cost of 
£35,000, has just been decided upon. 


Hampton Wick.—The U.D.C. has sanctioned the terms 
proposed by the Richmond Electric Light and Power Company for 
the supply of current in their district. 


Harrogate.— It was stated recently at a public meeting 
that £70,000 bad already been spent on the electric light, which was 
now a pay ing concern. It was expected that £30,000 more would 
be required in that direction. 


Hindley.—The London Gazette contains notice of the 
application of the U.D.C. for a provisional order. 


Horsham.—An inquiry was held last week on behalf of 
the L.G.B. by Colonel Smitb, with respect to the application of the 
U.D.C. for leave to borrow £15,500 for the purpose of electric 
lighting. Mr. Hawtayne gave evidence in favour of the scheme, 
which was opposed by a number of ratepayers. 


Irvine,—The T.C. has resolved to consider a report of 
Mr. Bryson on the subject of electric lighting with a view to adopting 
8 scheme of electricity supply, and to oppose an application of the 
Caledonia Electric Lighting Company for a prov. order. 


Jedburgh.—The T.C. last week resolved to consent to 
application being made by Messrs. Crompton & Co., Limited, to 
Parliament for a prov. order to instal the electric light in Jedburgh. 


Kendal,—The T.C. has resolved to make application to 
the L.G.B. for leave to borrow £14,000 for the installation of elec- 
tricity works, according to the scheme drawn up by Messrs. 
Handcock & Dykes. The following tenders were recommended for 
acceptance :— Contract No. 1, Messrs. Johuson & Phillips, £4,975; 
contract No. 2, the British Insulated Wire Company, £2,965 3s. 6d. 


Ringston-on-Thames.—4A L. G. B. inquiry was held last 
week iu connection with the proposed new loan of £17,800 for 
extensions of electric lighting. Tbe present outstandiug loan for 
this purpose is £51,866, and of the additional] amouut now asked 
for, £6,750 is for extension of buildings, £3,850 for additional 
boilers, £4,400 for other machinery, aud £2,800 for a special arc 
lighting installation. Current is now supplied to 20,000 8-c.P. lamps, 
which is double the number used in 1897. Wheu the new arc instal- 
lation is completed, there will be 76 arc lamps iu the streets, run in 
four series of 19 lamps, and illumiuatiug all the main roads in the 
borough. 


Liverpool.—The Electric Power and Lighting Com- 
mittee of the Corporation, under the chairmanship of Mr. 8. W. 
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Higginbottom, M.P., has decided to make application to the L.G.B. 
for sanction to the borrowing of £300,000 for purposes connected 
with the supply of electrical energy. 


London.—BATTENSEKA.— The Lighting Committee of the 
Borough Council has had under consideration the question of 
installing electric light in private premises in Battersea upon the 
prepayment and easy payment systems of supply. Having regard 
to the delay which would necessarily take place if the Council 
waited to obtain power to carry out the work itself, it has been 
decided that alternative schemes be invited for the fitting up of 
consumers' premises for electricity free of all initial cost fo the 
Council or the consumer. 

HackNEY.—The Lighting Committee has recommended the 
Council to adopt the following scale of charges for electricity: —For 
private lighting. 4d. per unit; for motive power, 2d. per unit. This 
is, perhaps, the lowest scale on record for a tlat rate in the case of 
an entirely new concern. 

SHoREDITCH.—The Finance Committee, ata meeting ofthe Borough 
Council on Tuesday, reported having had before them a letter from the 
chief electrical engineerof December 18th, together with a statement 
with regard to live steam supplied by the electricity works to the 
Hoxton Baths and Washhouses. The statement showed that the 
estimated cost from March 26th to November 9th, 1900, amounted 
to £574, this sum including coal, stokers' wages, cleaning boiler, water, 
interest on capital, depreciation, repairs, and insurance. A report 
received from Mr. Newton Russell, the engineer, stated that the 
charge was fair and reasonable, and was arrived at on a proper basis, 
and the Committee recommended that the charge of £574 should be 
paid by the baths and washhouses revenue account. Mr. Wakeling, 
who contended that the charge was too high and incorrect, proposed 
that the recommendation should be referred to the Lighting Com- 
mittee with & view to ascertain, in conjunction with the Baths Com- 
mittee, the exact cost of the live steam supplied to the baths. The 
amendment having been seconded, Mr. H. Wiukler stated that the 
question had been before the Lightiug Committee. The engineer had 
carefully noted the facts and figures in connection with one boiler, 
and he had arrived at the figures before the meetiug, the basis 
of which had been approved by the late Vestry. After further discus- 
sion, the amendment was defeated, and the motion was then ugreed to. 
Tbe Finauce Committee further stated that consideration had been 
given to a statement of receipts and expenditure in connection with 
the refuse destructor from March 26th, 1896, to September 29th, 
1900. It appeared that the expenditure amounted to £23,808, and 
the receipts to £22,561, leaving a balauce of £1,247, and the com- 
mittee recommended the Council to apply to the London County 
Council for sanction to borrow that sum. Iu reply toquestions, Mr. 
E. T. Adams, borough treasurer, stated that the figures referred to 
capital account. Mr. Winkler remarked that the report surprised 
him, because the Lighting Committce knew nothing about the 
matter. Mr. 8. G. Porter, as an amendment, proposed that the 
matter should be referred to the Lighting Committee for investiga- 
tion, and after further discussion the amendment was carried. 

The Lighting Committee submitted a report in regard to a matter 
raised in December respecting the tenders received for the supply 
of steam engines and dynamos, a list of which was given in the last 
issue of this journal. The Committee found that the representative 
of Messrs. Victor Coates & Co. had called at the generating station in 
reference to his firm's tender for the new plant, and that having 
accidentally met the Mayor in the office lobby, he apparently went 
away with the impression that he had seen Mr. Trowbridge, owing 
toa misunderstanding in reading the memorial tablct outside the 
building. The company subsequently sent some information 
regarding their engines addressed to Mr. Trowbridge, and the Com- 
mittee mentioned that Messrs. V. Coates & Co. had stated that it 
was their practice to forward such information when submittiug 
tenders, and, if possible, to dispatch a telegram at the last moment 
to prevent their name from being overlooked. 'The company had 
expressed regret for the misunderstanding and inconvenience 
which had been caused, and the Committee recommended that the 
question should be discharged. This was agreed to without dis- 
cussion. 


Manchester.—At a meeting of tlie City Council last 
week, Dr. Bishop, chairman of the Electricity Committee, proposed 
the adoption of a recommendation of that committee to authorise 
application to be made to the Local Government Board for sanction 
to the borrowing of £500,000 for electricity purposes, in order to 
enable the committee to meet obligations into which they had 
entered, not only with the Tramways Committee, but with a number 
of authorities of adjoining districts. The sum asked for did not 
include any of the expenditure which would be iucurred by the 
erection of the Stuart Street station. It would cover, however, in 
accordance with the estimate of the electrical engineer, (1) the 
balance of the three-phase mains required in the city up to the sub- 
stations nearest to the city boundaries. He had also made allow- 
ance in those mains for carrying them forward into the outlying 
districts, the provisional orders of which the Corporation had agreed 
to take over, but he had not provided the three-phase mains in those 
outlying districts, nor the mains connecting those districts to the 
nearest sub-station. He had, however, provided the three-phase 
mains within Heaton Norris and the connecting link between 
Heaton Norris and the city situated in Levenshulme. (2) Low 
pressure feeders. (3) Tramway feeders in the city, Moss Side, 
Withington, Levenshulme, and Heaton Norris. (4) New distri- 
buting mains in the city, Moss Side, Levenshulme, and Heaton 
Norris. (5) Conductors for potential wires, street lighting, and 
telephone cables. (6) New services in the city and in- Moss Side, 
&c. (7) Meters in the city and Moss Side, &c. (8) A lump sum to 
cover small extensions in various streets as required. The com- 


mittee thought it necessary that they should be in a position to 
extend their operations rapidly, because otherwise they would fail 
in obligations to which they were pledged, and would be landed in 
a dilemma. The resolution was passed. l 


Middlesbrough. —At a meeting of the T.C. last week a 
specification and estimates for an additional set of plant and exten- 
sions to mains were ordered to be prepared. The chairman of the 
E.L. Committee stated that they had applications for 10,000 lights, 
and they could not meet this demand with their one set of plant and 
reserve set. It was proposed to supply power during the day at an 
all-round figure of 2d. per unit. 


North Down (Ireland). —The North Down Tramway 
Company has offered to undertake the electric lightiug of Bangor, 
Groomsport, and Donaghadee, in connection with the electric tram- 
way scheme which it has in hand. 


Naneaton.—The Nuneaton and Chilvers C. D. C. has 
resolved that the electric works be extended at an outlay of £2,509, 
the tloors to be raised above the level of the recent flood. 


Ossett.—Tlhe T.C. is to unite with other local authorities 
in opposing the Yorkshire Electric Power Bill. 


Peterborough.—A proposal to adopt electricity for 
street lighting is receiving the favourable consideration of the T.C., 


. Which is about to seek powers to borrow money for extensions of 


the new electricity works described elsewhere in thia issue. 

Since the supply was commenced there has been a growing 
demand for the new illuminant by shopkeepers, and at a meeting of 
the T.C. last week, Mr. J. C. Gill, the borough electrical engineer, pre- 
sented a report stating that in order to meet the demand it was 
necessary to increase the plant as follows :—Lancashire boiler and 
setting, £700; 120-kw. steam dynamo, £1,500; spare armature for 
dynamo, £200, and minor details. A report was also presented 
showing how electric lamps could be used for street lighting at a 
great saving to the ratepayers, and the Council decided to apply for 
ponei to borrow £11,000 to further develop the electric light under- 

ing. 


River Shannon.—A special meeting of the Limerick 
Harbour Board was held last week to consider the proposals of the 
Shannon Water and Electric Power Company, but was adjourned 
for the purpose of holding a joint meeting of the Board and the 
Corporation. 


Scarborough. —The sub-committee which has had the 
matter in hand has recommended to the General Purposes Committee 
that the undertaking of the Electric Lighting Company should be 
purchased upon terms settled by the committee. The committee, 
however, deferred the minutes for further consideration. 


Stafford.—At a mecting of the T.C. last week a letter 
was read from the L.G.B. sanctioning a loan for £10,000 for elec- 
tricity purposes, on the condition that the roof of the new buildings 
be slated. 


Swansea.—Application has been received by the engineer 
for 7,500 lamps, and it is believed that the total applied for will 
amount to 13,000. Opposition to the South Wales Electric Power 
Distribution Bill has cost Swansea about £279; Cardiff's share is 
£978, Newport's £258, and Barry's £171. 


Thaon (The Vosges, France).—The Municipality has 
decided to light the town by electricity. 


Vogogna (Italy).— A project and a request for concession 
for the derivation of water from the Arsa torrent, in the territory of 
Rumianca, Italy, has been presented by the engineers, Marchesi, 
Scartazzini, and Busser, with the object of developing electric cnergy, 
which it is proposed to transmit to Vogogna. 


Wakefield.—The General Asylums Committee of the 
West Riding County Council, in consequence of the many electrical 
installatious now erected aud in course of erection in connection 
with the asylums, has determined to establish an electrical depart- 
ment, aud hus appointed Mr. H. de Grave as electrical clerk of 
works at a salary of £3 10s. per week. 


Walsall.—The E.L. Committee recommends that 
application be made to the L.G.B. by the T.C. for leave to borrow a 
further sum of £3,000 for electricity supply. 


Wellingborough.—The U.D.C. has consented to the 
transfer of the order obtained by the Electrical Power Distribution 
Company, for the purpose of supplying electricity, to the Northamp- 
tonshire Glectrical Bower Distribution Company. 


armouth,—Sanction has been given to a loan of £27,000 
for extensions of the Corporation electricity works, with a view to 
arc lighting and traction. 


Yeadon.—A conference of local authorities is to be held at 
Yeadon to consider the proposals of the Yorkshire Electric Power 
Syndicate. 
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ELECTRIC TRACTION NOTES. 


Angers (France).—A line of tramway to be worked 
electrically is to be constructed from the-Place du Ralliement to the 
Church of St. Jacques. The concession has been given to the Com- 
pagnie des Tramways Electriques d'Angers. 


Accrington.—The “ out-of-dateness " of the steam trams 
and the desirability of changing over to electricity were the subjects 
of discussion at the T.C. last week, when Councillor Dewhurst 
brought forward a motion to appoint a committee to consider the 
best means of carrying the chanve into effect. After some discus- 
sion, however, the motion was withdrawn. It seems that the Legal 
and Parliamentary Committee is watching the matter. 


Birkenhead.—At an adjourned meeting of the T.C., a 
discussion took place on the minutes of the Tramways Committee's 
proceedings coming up for contirmation. The subject had been 
- considered at the previous meeting. The minutes contained a re- 
commendation, that the fares on the new electric tramways should 
be :— Between New Ferry and Green Lane, 1d. ; between Bedford 
Road and Woodside Ferry, Id.; and for any greater distance, 2d. 
At the previous meeting Alderman Shaw had moved that the re- 
commendation as regards fares, be referred back, and Mr. Wall had 
seconded.—Speaking upon the subject, Mr. Wall said he had calcu- 
lated that £70,000 would have to be spent on the New Ferry line 
before it was completed, and that the interest and sinking fund on 
that amount would be something like £4,000. Roughly, the traffic 
expenses amounted to about 44d. per mile, and 44d. per mile meant 
ls. the single trip. The reduction of the 2d. fares to 1d. would not 
increase the tratlic 50 per cent. as would be necessary to make the 
same profit as formerly. He urged the Council to go in for a slow 
policy and reduce the fares as the tramways became more and more 
successful.— After discussion, the minutes of the Tramways Com- 
mittee were coufirmed.—Mr. A. E. Gria moved that the tram tracks 
in Borough Road, Conway Street, and Camden Street, be paved 
with wooden blocks instead of stone setts, on the ground that he 
could not see the justice of paviug thetramway tracks named with 
granite setts, and almost all the other tracks in the town and 
suburbs with wood blocks.— The motion was carried by 20 votes 
to 13. 


Cork, — The returns of the Cork Electric. Tramways 
for the past year have been good. They show an increase of 
£1,652 on the previous year. In 1900 the traffic returns were £412 
per week, as against £380 in 1899, an increase of £32 per week. 
Cork is nota large city, and this steady increase is notable. £32 
per weck means 1,000 additional travelling daily over the system. 
At the quarterly meeting of the Cork County Council, the Irish 
Electric Railway Company, Limited, asked the approval of the 
Council for the construction of an electric tramway from Kenmare 
and Castletowubere to Bantry, at a cost of between £600,000 and 
£700,000. It is expected that this line will greatly develop tourist 
trafic. The General Electric Company (Ireland), Limited, also 
applied for the approval of a scheme to construct a tramway 
between Middleton, Cloyne and Ballycotton at a cost of £50,000. 
Both schemes were referred to a committee, the Council being 
favourable to the projects. 


Germany.—4A powerful syndicate of German electricians 
and engineers has been formed in order to study the problem of 
making electricity the motive power in passenger expresses. ‘The 
Emperor William has promised Herr Rathenau that he will support 
the project. A beginning is being made by the construction of two 
electric coaches, each of which is to hold 50 people. They will be 
tried on the military railway from Berlin to Zossen, a distance of 
some 20 miles, and if the experiment is a success, electric expresses 
consisting merely of one coach each will be run at a speed of from 
125 to 160 miles an hour (? will it) between the great cities of the 
empire at intervals of a quarter of an hour. 


Lake District.—The British Electric Traction Company 
is reported to have definitely abandoned the scheme for present- 
ing a Bill in Parliament for running electric trams with overhead 
wires between Bowness, Windermere, and Ambleside. 


Leeds.—The earnings of the Leeds electric trams under 
the halfpenny system (York Road district) during the past six 
months have averaged a fraction under 11d. per car per mile. This 
is about 3d. less than in the case of the other routes. 


Leith.—The Edinburgh Street Tramways Company has 
brought the question of using electricity (trolley) on the Leith 
Walk section, before the T.C. The company suggests that perhaps 
suitable arrangements can be made for taking a supply of energy 
from the Corporation electricity works. 


Liverpool.—What is termed the “outer belt" of the 
Liverpool electric tramways system has been completed and opened 
for trafic. The belt forms a circular route to and from the eastern 
suburbs of the city. The cars proceed from South Castle Street, in 
a southerly direction, and gradually work round to the south-cast 
and east districts. A long cross route traverses the eastern. suburbs 
aud the cars going northwards return to the city by that route. 
Five penny stages have been formed, the whole covering the com- 
plete belt. There is yet another belt-route to be completed. At 
preseut there are %5 milesof single and 40 miles of double electric track 
in Liverpool, and another five miles are in course of construction. 
The whole of this extensive system has been constructed since 1898. 

November, 1898, the first electric cars began to run on a trial 


route of about 24 miles, between the centre of the city and the 
south end. 260 cars are now running on the Liverpool system and 
the number will shortly be increased to 300. 

The falls of snow in Liverpool on Tuesday and Wednesday of 
last week aroused the interest of officials and public as to how the 
electric car service would fare. For some years past the Liverpool 
Corporation have followed the plan of salting the streets after a 
a fall of snow, and then setting the machine brushes and a thousand 
or more men to work to clean the streets of the slush formed by 
the melting snow. For the electric car service, snow ploughs are 
provided for use when the fall of snow may be heavy. Last week 
the old plan of salting the track was resorted to. Some 50 horses 
and carts were sent uver the 80 miles of single track with salt, when 
the snow began to fall, and within an hour the whole had been well 
salted. The snow quickly melted down, and the streets were cleared 
by brushes and hose pipes, the latter being used for washing down. 

Accidents, most of them of a minor kind, are now of almost 
daily occurrence in Liverpool. Generally they are caused by carts 
or other conveyances which bave been on the car track, failing to 
get clear of the track when warned by the drivers of the cars, aud 
collisions consequently occurring. Small mishaps with the over- 
head wires are also of frequent occurrence. On Friday last. a stop- 
page was caused in Tithebarn Street on the Seaforth route, by the 
head of a trolley jamming in a frog at the corner of Moorfields, aud 
causing a main supporting wire aud two stays to give way. The head 
of the trolley was broken, aud contact was destroyed, The car had 
accordingly to be pushed back tothe maindepor. Later in the day 
a similar accident occurred at the end of Dale Street, opposite the 
Town Hall. On Monday at noon a short stoppage was caused in 
Dale Street, near the Town Hall, by the displacement of a stay-wire 
at the bend of the track. 

The receipts for the fortnight ending January 5th, were £17,534, 
au increase upon the corresponding fortnight last year, of £3,800. 
The number of passengers carried was 3.754,478, au increase over 
the corresponding fortnight of 1900, of 1,174,375. The mileage run 
was 384,236 miles, au increase of 72,151. um 


London.—Notice has been given at the Private Bill Office 
of the Houses of Parliament of opposition to three important 
electrical schemes affecting London. These are the London County 
Council (Tramways and Street Wide aings) Bill, the West and 
South London Junction Railway Bill, and the London United 
Tramways Bill. In the case of the London County Council Bill one 
memorial, and in the Loudon United Tramways four memorials, 
were lodged against the Bills, all on the ordinary grounds. 


Pollokshaws.—At the last Town Council meeting it was 
intimated that the Glasgow Corporation had agreed to run their 
system of electric cars from Shawlands Cross along the Barrhead 
M ad to the Round Toll, with the probability of further extensions 
ater on. 


St. Helens.—The official inspection of tlie newly-opened 
line of tramways from St. Helens to Rainhill, Whiston, and Prescot, 
was made on Tuesday last week, by Lieut.-Colonel E. Von Donop, 
representing the Board of Trade. 


Sunderland.—Although one section of the Corporation 
electric tramways has only been open five months, and another 
about two months, the committce are about to recommend the 
Council to enter iuto contracts for extensions. Other three sections 
arc expected to be open to the public within the next six weeks, 
and then all parts of the town will be served with electric trams. 
Despite a loss on the horse traction, owing to the delays caused by 
relaying the lines, the undertaking for the first year shows a clear 
profit of over £3,000; and it is computed that when the electric 
trams ure in full working order, the profits will be at least £10,000 
annually. It is stated that on the two sections now open the 
receipts, which were estimated at 10d. per mile, proved to be 
ls. Gd. The Corporation decided to spend £27,000 in extensions. 


Underground Electric Railways.— Owners of property 
in the western end of Fleet Street have formed a very influential 
committee to watch the progress of the Victoria, City and Southern, 
and the Piccadilly and City Railway Companies’ Bills and to protect 
the interests of the owners of property in Fleet Street affected by 
the proposed works. 


Willesden.—The residents have polled as to whether 
they will or will not have municipal electric tramways. There is a 
majority of 1,734 against the scheme. 


TELEGRAPH AND TELEPHONE NOTES. 


Continental Telegraphs.—Russia and Bulgaria will 
shortly conclude a postal and telegraphic treaty providing for the 
laying of a cable between Odessa and Varna. 


French Atlantic Cable.—It is stated that the French 
Government have given orders for the immediate manufacture of the 
new Atlautic cable which they propose to lay. It will be made at 
the extensive cable works at Calais, which were partially destroyed 
by fire a few months ago; but have since been reconstructed. 
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Pupin Telephony.—Press telegrams from New York 
state that, according to the current issue of the Electrical Review, 
the American Telephone and Telegraph Company, parent of the Bell 
Company, has purchased the patents of Dr. M. I. Pupin, of Columbia 
University, which, it asserts, cover the art of ocean telephony, and 
will enable telephone messages to be sent over any length of land- 
lines. It is added that the sum of $200,000 has been paid to Dr. 
Pupin for his invention, with an annual salary of 37,500 during the 
life of the patents. Two of these patents were issued in June, 1900, 
for the invention, which is described at length, and characterised as 
one of the most brilliant discoveries of Dr. Pupin. In experiment- 
ing with artificial conductors, Dr. Pupiu found that it was possible 
to telephone over vastly greater leugths of cable than had been 
feasible before, and easily to make any desired length of telephone 
circuit. He has shown a design for induction coils to be introduced 
at appropriate intervals in a trans-Atlantic cable, which would allow 
telephonic conversation to be held across the ocean.” 


Rome-Paris Telephone.—A Rome Press telegram 
states that work is now in progress upon a line of telephone between 
this city and Paris, viá Turin and Lyons. 


The Telegraph Wire Export Trade.— December proved 
to be a very quiet month as regards the exports from this country 
of telegraphic wire and apparatus connected therewith, the month's 
shipments only reaching a value of £39,166, as compared with 
£230,430 in the preceding month. Taking the returns for 
the whole of the past year, however, they show that in this 
branch of the export trade, 1900 has been one of the busiest years 
on record, the shipments during the 12 months having reached a 
total of no less than £2,853,325, which compares with only £1,406,734 
in 1899 and £985,283 in 1898. 


Telegraphic Delays.—4A reply has been received by the 
Liverpool Chamber of Commerce from the Marquis of Londonderry, 
to the memorial from the Chamber, dated December 14th last, re 
telegraphic delays between Liverpool and the Contiuent. The 
Postmaster-General in his reply states that the department has 
done everything in its power to render the direct wire to 
Hamburg fit for working by the Duplex-Hughes system, and has 
arranged with the Telegraphic Administration of Germany for the 
use of one of the best wires in the cables between Englaud and that 
company. It had, unfortunately, been found that the working of the 
Duplex-Hughes system was still impossible, and the reason of this had 
not yet been traced. The Postmaster-General had arranged with 
the Telegraphic Administration of Germany that experts of the two 
countries should meet and try to overcome the difficulty. The 
Telegraph Administration of Belgium had raised the question 
whether, in the interests of commerce, a telephone cable, rather thau 
a telegraph cable, ought to be provided, and experiments had been 
conducted to ascertain the best type of cable for the purpose. The 
Postmaster-General stated he would use every means in his power 
to maintain a sufficient number of wires for the proper working of 
the telegraph and telephone business of the country. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED. REPAIRED. 
AFRICAN—Bt. Louis (Senegal)-Bathurst .. . Aug. 25,1900 .. .. 
Sour AMERICAN— Pará-Maranham .. March 1,1900 .. T 


Pernambuco-Ceara eis - .. Nov. 29, 1900 
Cayenne-Pinheiro.. .. Nov. 96, 1900 
Payta and Barranco an is .. Jan. 7, 1901 
Falmouth-Bilbao ee ee oe ae ee Dec. 28, 1900 
Latakia-Cyprus wa c os .. June 20,1899  .. 
Marseilles-Barcelona .. .. Jan. 7, 1901 AS 
LANDLINBS:— 


Sourn AxxRicAN-— Interior of Colombia land- 
linee T is ae vs es .. Nov. 19, 1900 
landlines oe ee ee ee March 8, 1897 
Landlines west of Barquisineto and Coro .. Nov. 1, 1900 
Barcelona (Venezuela)-Ciudad (Bolivar) .. Nov. 1, 1900 
Communication with Carthagena and 
Baranquilla oe ee i5 s .. Dec. 8, 1900 
West Inpux—Landlines to Baracoa, Guantago 
and Sagua de Tanamo.. ees oe oe Nov. 12, 1900 ee og 
Landlines between Puerto Plata and San 
Domingo City oe oe ee ee ee Nov. 20, 1900 ee ee 
Cuursss—Tientein-Pekin oe ee ee ee June 11, 1900 ee ee 
Pekin-Kaigen ee ee June 14, 1900 ee ee 
Kalgan- oe e ee ee June 80, 1900 ee ee 
Tientsin, via Shanghai .. s .. June 16, 1900 ss 
Tientain and Taku vía Helampo  .. .. June 18, 1900 .. - 
All lines oonnecting Cochin China with 
Thuanan .. Pe a "m "m .. Oct. 28, 1900 
Communication between Saigon and North 
Annam and Tonkin .. e ee .. Oot. , 1900 .. ae 
Communication “via Hanekine” interrupted 
Feb. 26. 1900 


on Persian terri s ae T m 
Indo-European lines between Odessa-Kertch .. Jan. 15, 1901 


.. Jan. 15, 1901 


Wireless Telegraphy.—The Paris correspondent of the 
Morning Post says that the French Mediterranean Squadron has 
received orders to engage in a decisive series of wireless telegraphy 
experiments. All the vessels composing the fleet will be fitted with 
Marconi apparatus. The experiments made hitberto, which have 
been conducted with much secrecy, have demonstrated the prac- 
ticability of communicating at distances up to 20 miles. The 
Mediterranean Squadron is also to experiment with an improved 
system of electric light signals. 

A dispatch from Rome says that the telegraphic cable uniting 
Sardinia with the Island of Carloforte having been interrupted, 
Signor Pascolato, Italian Postmaster-General, has ordered experi- 
ments to Le carried out between the two islands with the Marconi 
apparatus in order to see whether these can be used in all weathers 
as d substitute for the submarine cable. 


„b 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—February 8th. The E.L. Committee wante 


tenders for surface condensers, air aud circulating pumps. Bee 
“ Official Notices" January 11th. 


Aberdeen.—February 13th. The Tramways Committee 
wants tenders for electrical equipment of the Bathing Station route, 
comprising overhead material and underground cables. Poles pro- 
vided by Corporation. See '' Official Notices " to-day. 


Amsterdam (Holland).—April Ist. The Communal 
Council will on this date consider tenders for the supply aud erec- 
tion of all the motors necessary, aud the installation of the electric 
lighting of the power station, switchboards, &. Conditions from 
the Municipal Printiug Office, 10 florins (8s. 4d.) Information 
from the manager of the office of Electricilty, Achterburgwal, 213, 
Amsterdam. 


Batley.—February 9th. The Corporation wants tenders 
for three high speed triple-expansion steam dynamos, one balancer, 
and one motor-generator. See “ Official Notices " January 11th. 


Battersea.— February 1st. Tenders are wanted for 
ordinary and prepayment electricity meters. Consulting engineers, 
Messrs. Kennedy & Jenkin. 


Bournemouth.—March 2nd. The T.C. invites tenders 
for 42 electric cars. See Official Notices” January 11th. 


Bournemouth.—March 4th. The T.C. wants tenders 


for three steam dynamos, and two steam-driven surface condensers. 


See “ Official Notices " to-day. 


Bradford.—February 2nd. The Tramways Committee 
invites tenders for overhead equipment for 5 miles of tramway. 
Particulars, &c., at the Surveyor's office Town Hall, on payment of 
£3, returnable as usual. 


Brighton.— January 28th. The Council wants tenders 
for three direct coupled compound-wound steam dynamos (Willans 
engines), tramway switchboard and negative booster for the North 
Road electricity works. See “ Official Notices" January 11th. 


Brighton.—February 14th. The Council wants tenders 
for overhead trolley construction, and equipment of routes; also 
for feeder, distributing, test and telephone cables. See two “ Official 
Notices " to-day. 


Bristol.—The Electrical Committee is going to advertise 
for tenders for the supply of coal conveyors. 


Burnley.—February 7th. The Corporation wants ten- 
ders for the supply of a traction switchboard. See “Official 
Notices ” to-day. 


Canterbury.—January 30th. The Lighting Committee 
wants tenders for Lancashire boiler, 300-KwW steam dynamo, piping, 
condensing plant, and switchboard extensions. See “Official 
Notices " January 4th. 


Colne.—January 19th. The Electrical Committee wants 
tenders for switchboard, balancer-booster, paper insulated mains, 
earthenware conduits, superheater, battery, ejector condenser, and 
motor pump. See “ Official Notices" January 4th. 


Croydon.—January 21st. The Council wants tenders 
for an overhead travelling crane for the electricity works. See 
* Official Notices January 11th. 


Denmark.—January 21st. The municipal authorities 
of Copenhagen are inviting tenders until the 21st inst., for the 
supply of a battery of accumulators for the central electric lighting 
station. Information from the office of Electricity, 30, Gothersgade, 
Copenhagen. 


Eceles.—January 28th. The Corporation wants tenders 
for a 40-Kw steam alternator. Bee “ Official Notices” to-day. 


Edinburgh.—February 9th. The Corporation invites 
tenders for an engine and dynamo for the McDonald Road elec- 
tricity works. See “Official Notices " January 11th. 


France.—January 22nd. Tenders are being invited until 
tbe 22nd inst., by the French Minister of Posts and Telegrapbs in 
Paris, for the supply of 170 tons of iron wire 8 mm. diameter; 50 
tons ditto 7 mm. diameter; 60 tons ditto 5 mm. diameter and 200 
kilometres of submarine cable core. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous-Sccretariat d'Etat des 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


Glasgow.—Tenders are wanted for lighting the grounds, 
the Grand Concert Hall, and the pavilions in the Grounds of the 
Glasgow International Exhibition.— Apply to the engineer, Mr. 
John Young, 4, West Regent Street, Glasgow. 


108 |^ THE ELECTRICAL REVIEW. [Vol 48. No. 1,208, Jurvany 18, 1901. 


Glasgow. — January 18th. The Corporation wants 
tenders for the supply of telephone apparatus in connection with 
the Pinkston tramways power station. See Official Notices” 
December 28th. 


Holland.—March 25th. Tenders are being invited until 
March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lighting station in the city. 


Hull.—February 8th. The Works Committee wants 
tenders for a multipolar generator, to be coupled direct to a Belliss 
high speed engine, for the tramways undertaking. See “Official 
Notices " to-day. 


Launceston (Tasmania).—The Corporation wants ten- 
ders for the supply of 500 electric meters. See Official Notices“ 
January llth. 


Luton,—March 4th. The T.C. wants tenders for elec- 
trically lighting the Council Chamber, Town Hall, Free Library, 
Corn Exchange, and Baths. See Official Notices" to-day. 


New South Wales,—February 22nd. The New South 
Wales Government Gazette announces that tenders will be received 
at the offices of the Department of the Public Service Tender Board, 
12, Young Street, Sydney, for the supply of (1) Telegraph material ; 
(2 Telephone material; (3 Electric light material, all for the years 
1901-2. Tender forms may be obtained and samples seen at the 
oflice of the Chief Electricau, General Post Office, George Street, 
Sydney. Samples may also be seen at the Postal and Electric 
Telegraph Stores, George Street, Sydney. The conditions as 
published in the (azette may be examined on application at the 
Commercial Intelligence Brauch, Board of Trade, 50, Parliament 
Street, London, S.W., any day between the hours of 10 a.m. 
and 5 p.m. 


Oldham,—January 29th. The Electricity Committee 
wants tenders for two 600-r.H.P and four 1,200-r.H.P. engines, each 
direct-coupled to a continuous current dynamo. See Official 
Notices" January 4th. 


Pietermaritzburg.—The British and S.A. Export 
trazetle says that the London agents for the Pietermaritzburg Town 
Council will shortly place a large order for electric light meters. 


Poplar,—February 6th. The Guardians want tenders 
for brickwork, two Lancashire bvilers, and economiser. See 
* Official Notices " to-day. 


Rotherham,—January 19th. 


tenders for the supply of a number of electricity meters. See 
„Official Notices" December 28th. 


Sheffield.—January 21st. The Tramways Committee 
wants tenders for a low speed vertical engine for driving a 1,000- 
KW. tramway generator. See “Official Notices” December 21st. 


Southport.—January 21st. The Tramways Committee 
wants tenders for poles, brackets, bases, trolley wire, trolley wire 
attachments, galvanised steel wire, and section boxes for the tram- 
ways department. See Official Notices January 4th. 


Spain.— The municipal authorities of Balazote (province 
of Albacete’ have just invited tenders for the concession for the 
electric lighting of the town during a period of 40 vears. 


Sanderland.—February Ist. The Corporation wants 
tenders for condensing plant and cooling tower, secondary battery, 
mains switchboard, and travelling crane for the electric light sta- 
tion. See “ Official Notices " December 28th. | 


. The Hague (Holland),—March 25th. The Communal 
Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 


Tynemouth.—January 31st. “The Corporation wants 
tenders for a 450-kw. steam dynamo. See “Official Notices” 
January 11th. 


. Victoria. — January 29th. Tenders wil be received 
until Tuesday, January, 29th, for the supply and delivery of 
20 miles of underground tclephone cable. Specifications may be 
scen at the telegraph engineer's room, General Post Office, Melbourne. 
Tenders to be endorsed “Tender for 20 miles underground cable,” 
and addressed to the Honourable the Postmaster-General, Mel- 
bourne. The Victorian Government Gazette containing the above 
notice may be seen on application at the Commercial Intelligence 
Branch of the Board of Trade, 50, Parliament Street, any day 
between 10 and 5. 


The Corporation wants 


Wigan.—February 2nd. The E.L. and Tramways Com- 
mittce wants tenders for two 210-Kw. steam dynamos, two Korting 
condensers; certain piping; switchboards; feeder boosters and 
battery milker. See Official Notices " to-day. 


Wimbledon.—February 18th. The U.D.C. wants ten- 
ders for the supply of steam and other piping; moving boilers, 


pumps, &c.; also supply of surface condensing plant and two water- — 


tube boilers for electricity works extensions. See Official 
Notices " to-day. 


CLOSED. 


Ayr.—The Town Council has this week agreed to give 
the contract for the construction of permanent way to-Mr. D. 
Murray, Glasgow, at £15,758. 


Bermondsev.— Because they applied to have the words 
"standard wages" substituted for "trades union wages," Messrs. 
Crompton & Co., Limited, have lost the Council's contract for arc 
lamp columns, and arc and incandescent lamps, at £2,595. The 
contract went to Messrs. Johnson & Phillips, the next tenderer, at 
£2,765, because they agreed to conform tw all the conditions laid 
down. 


Birkenhead,—Messrs. Crompton & Co., Limited, have 
secured the contract for switchboard and instruments for the Cor- 
poration's electric station in Craven Street. 


Bradford.—The Guardians have accepted the tender of 
Messrs. T. Sheckleton & Co. to erect a condenser house for £219 18s., 
and a cooling tower for £356 5s. 4d. in connection with the electric 
lighting of the workhouse. 


Bristol.—The Electrical Committee has accepted the 
following tenders in connection with the Avonbank works:— 
Messrs. Doulton & Co., for water softeners; Messrs. G. & J. Weir, 
for feed pumps; and Messrs. Babcock & Wilcox, for boilers. 


Cheltenham.—An order for a second 500-Kw. turbo- 
alternator has been placed with Messrs. C. A. Parsons & Co. 


Durban.— I. lie (Natal) says that the contract for 
the new lighting dynamos for Durban has been amended. The two 
dynamos will be of 300 xw. each, and the engines of suitable 
capacity for 15 per cent. overload. The dynamos and engines are 
to be supplied by the Electric Construction Company and the 
engines are to be of the Willans triple-expansion type. 


Kendal.—The committee recommends the Council to 
place the contract for the station equipment (boilers, dynamos, 
engines. battery, &c.) with Messrs. Johuson & Phillips, and that for 
mains, meters and house services with the B.I.W. Company, 
Limited. 


London.—The St. Pancras Borough Council on 
Wednesday considered the following tenders for the supply of 
Conradty carbons during the ensuing year :— 


General Electric Company (Conradty) .. is is .. #888 15 0 

i i - (other make) và $i» 925 760 12 6 
Crompton & Co., Limited (Conradty) ) 4 92 .. 1778 6 8 
Sloan Electrical Company, Limited (Conradty) (accepted) 742 10 0 
De Grelle Houdret & Co. (other make) .. a T .. 609815 0 


Montrose,— The Montrose Asylum and Infirmary Board 
has agreed to accept the tender of Messrs. James Maxwell & Sons 
to supply a large engine at a cost of £789 10s. for electric lighting. 


Newcastle.—The Council has accepted, on the advice 
of the New Tramways Committee, the tender of the Brockie-Pell 
Company, amounting to £4,095, for the supply of arc lamps for street 
lighting. The tender of Messrs. Callender's Cable and Construction 
Company for the supply of arc lamp and telephone and pilot wires, 
at a cost of £2,037, was also accepted. 


Waketield.—The City Council has accepted the tender 
of Messrs. Ferranti, Limited, for a 400-K w. engine and alternator at 
£3,800. Mr. Wigham said that by accepting this tender the 
Council had effected a saving of £500. The Committee had now 
been converted to the belief that vertical engines were preferable to 
those of a horizontal type for electric lighting purposes. 


Wakefield.—The West Riding County Council has 
accepted the tender of the Walsall Electrical Company, Limited, 
for the installation of the electric light at the new epileptic block 
of the Waketield Asylum for £234. 8 


Wolverhampton. — The T.C. has accepted the tender of 
Mr. Henry Gough for the erection of a special car depót on the 
Cleveland Road site at a cost of £7,598, and also the tender of the 
Rex Foundry Company, Wolverhampton, amounting to £1,979 2s. 5d., 
for the iron and steel work required in the construction of the tram- 
car depot in the Cattle Market. 
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PETERBOROUGH ELECTRICITY WORKS. 


THE subject of electric lighting has been before the Cor- 
poration of the City of Peterborough since 1889, in which 
year two companies endeavoured, without success, to obtain 
powers. The same two companies renewed their efforts in 
the following year, and were joined by a third. This was 
too much for the City Council, which determined to oppose 
all comers, and in 1894 applied for and obtained a provisional 
order on its own account. In 1895 the Council instructed 
Mr. John C. Gill, the waterworks engineer, who had done 
the preliminary work in this connection, and Dr. J. A. 
Fleming, F.R.S., to jointly prepare plans and specifications 
for the purpose of carrying the order into effect. 
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Council succeeded in overcoming the scruples of the 
authorities, and sanction was accorded to a loan of £15,000. 

During all this time there was no special Electricity Com- 
mittee; but certain members of ths Council, notably Alder- 
man Clifton, were indefatigable in their efforts to promote 
the scheme, and to defeat the aims of the private companies, 
with the success set forth above. Meantime, an important 
advantage resulted from the prolonged delay; thanks to the 
Board of Trade's assent to the use of higher pressures, it 
became possible to locate the generating station on a better 
site than the one first selected, albeit at a somewhat greater 
distance from the centre of the area of supply. 

A plot of land (Albert Place Meadow), 34 acres in extent, 
which belonged to the Council, and afforded exceptional 
facilities for the supply of water and fuel, being bounded on 
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The scheme drawn up by the engineers, provided for 
both publie and private lighting, at an estimated cost of 
£20,000 ; the sanction of the Local Government Board to 
the raising of a loan to this amount was sought, and an 
official inquiry was held in 1896. 

Strenupus opposition was met with, other municipal 
schemes being advocated as of more pressing importance, 
and there was but a bare majority of one vote on the 
Council in favour of the electricity undertaking ; the result 
was that the Local Government Board refused its sanction 
to the loan, on the score of the money being wanted for 
sanitary improvements. 

A second attempt was made in 1897, the public lighting 
being dropped and the scheme modified in various ways ;. an 
inquiry was held in 1898, but the Board still proved 
obdurate. At last, however, a deputation from the City 


the south by the River Nene, and on the west by the main 
line of the Great Northern Railway Company, was chosen for 
the site of the works; unfortunately the soil was most un- 
favourable for foundations, and it was found necessary to 
excavate the whole site to a depth of 14 feet from the surface 
level, in order to lay bare a bed of gravel. As this was several 
feet below the level of the water in the river, the work was 
difficult and expensive, steam pumps being constantly at 
work to keep the water down. A massive foundation of 
arched concrete was then laid down overthe wholearea occupied 
by the present station buildings, 17 feet in depth, the surface 
being raised above the highest flood level. "This work, which 
cost about £2,000, was carried out by Corporation work- 
men under the direction of the engineer, whose previous 
experience in this connection was of the greatest value. 


The buildings were designed and the-necessary plans and 
G 
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specifications drawn up by Mr. J. C. Gill, and his chief 
assistant, Mr. C. R. Barlow, while Mr. E. W. Turner, now 
assistant, engineer at the electricity works, also took part. 


STATION BUILDINGS. 


The contracts were allotted as follows :— 


Buildings, Messrs. Main, Kendall & Main, 
Loughborough wae 8 ies (ds 
Boilers, Messrs. Edwin Danks & Co. (Old- 
bury), Limited "x ea "m 
Pipes, tanks, condensers, &c., Messrs. Ashton, 
Frost & Co., Blackburn T - 
Engines and dynamos, The General Elec- 


£2,934 8 4 
1650 0 0 


1,700 0 0 


tric Company, Limited, Manchester Pa 1,952 0 0 
Switchboard, Messrs. Crompton & Co., Ltd., 

Chelmsford ... ate gx 485 ent 634 0 0 
Accumulators, Messrs. Pritchetts & Gold, 

Feltham m "TY 985 i js; 849 0 0 
Cables, Messrs. Callender's Cable and Con- 

struction Co., Limited, Erith Six „ 00,0949 0 0 


— —— — — 


£13,068 8 4 

The erection of the works was begun on November 13th, 
1899, and supply was commenced on December 19th last, to 
the general satisfaction of all concerned, 

The buildings consist of boiler and engine rooms, battery 
room and engineer's office, with test room, workshop, pump- 
room, &c., attached. Ample provision is made for extensions, 
one end of the three rooms first named being composed of 
weather boarding. so that the whole station can be extended 
lengthwise without pulling down walls or interfering with 
supply in the least. 

The boiler house is 33 feet long by 46} feet wide, and is 
lighted from the roof; it provides accommodation for three 
Lancashire boilers, of which two, made by Messrs. Edwin 
Danks, are at present installed. Each boiler is 30 feet long 
and 7 feet in diameter, and is rated to evaporate 6,000 lbs. 
of water per hour, at a pressure of 160 lbs per square inch. 
The foundations are already laid outside the boiler house for 
three more boilers, making six in all. An economiser of 
Green's manufacture, with 96 tubes, is provided, with 
bye-pass flue; this will be increased in size as required 
without altering the flues. The scrapers are driven by a 
small steam engine ; probably it would be more economical 
to use a motor for this purpose. 

The chimney, as will be seen from our illustration, is of a 
somewhat novel and ornamental character; no doubt the 
designer had in mind the ancient cathedral of which the city 
i$ so justly proud, when he supplied it with a castellated 


capstone. It is 120 feet high from the ground level, and 
the foundations extend 17 feet 3 inches lower; the base is 
square for a height of 20 feet, after which the shape is 
octagonal. The internal diameter is 6 feet, and there is a 
firebrick lining to a height of 45 feet. 

For the supply of coal a tramway is to be laid across the 
vacant ground to the embankment of the railway, where a 
tip will be made, so that coal can be unloaded from the rail- 
way wagons direct into small trucks and wheeled to the 
boiler house. 

Feed and condensing water are derived from two wells, 
IS feet deep: should these in course of time become in- 
adequate to meet the increasing requirements of the station, 
à pipe will be laid to the river, through which water will flow 
by gravitation into the wells. A pit lined with cast-iron 
has been sunk in the pump room to a depth of 15 feet; at 
the bottom of this is a Tangye centrifugal pump, direct 
coupled to an enclosed waterproof motor of 12 H.P., made 
by Messrs. Ashton, Frost & Co., the contractors for this 
work. The pump is rated to deliver 42,000 gallons of water 
per hour to a height of 35 feet, for condensing purposes ; 
and the delivery pipe is provided with a branch for the 
attachment of a sccond similar pump in the future. The 
delivery pipe is carricd along inside the boiler house, and 
branches are taken through the wall to the ejector condensers 
in the engine room. 

For feeding the boilers two pumps are provided, one 
driven by steam, the other by electricity. — The former is a 
direct-acting duplex pump made by Messrs. Tangye ; the 
latter is a three-throw plunger pump, driven through double 
reduction gearing by an enclosed four-pole motor, the whole 
being of Messrs. Ashton, Frost & Co.’s manufacture, The 
pinions are of raw hide, working into cast-iron gear wheels, 
A throw-over switch is provided, to enable the motor to be 
run at two speeds off either 460 or 230 volts, and rheostats 
of the G. E. Company's make are inserted in both the field and 
the armature circuit for further speed regulation. Each of the 
pumps is rated to deliver 18,000 lbs. of water per hour against 
the boiler pressure, and the piping is so arranged that either 
pump can be used for lifting water from one of the wells to a 
storage tank, or for forcing water from the tank or from the 
well into the boilers, through the economiser or direct, as 
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desired. The storage tank can also be filled from the town 
mains; it has a capacity of 3,000 gallons. 
The steam piping is of steel, carried-en brackets, and 
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forms a. ring main, part in the engine room and part in the 
boiler house. It is sub-divided by valves between the 
branches to engines and boilers, "The lagging is a patent 
composition of cork and charcoal, made by Messrs. Lonsdale 
and Co. Lancaster steam traps are used. 

The engine room measures 37} feet x 29) feet wide at 
present, and is lighted from the roof and end wall. The 
generating plant consists of two sets of equal size, the 
engines being of Messrs. Willans & Robinson's standard 
3Fs type, three-crank compound, and the dynamos of the 
General Electric Company's (Byng - Hawkins) manu- 
facture. 

The engines exhaust either to a common main beneath the 
floor, or to Ledward ejector condensers, one to each engine. 
The condensing water is led away to the river. A balanced 
automatic valve opens the exhaust to the atmosphere in case 
of accidental failure of the vacuum. 

The dynamos are four-polar, and are rated to give 150 
amperes at 400—460 volts, at a speed of 460 revolutions 
per minute; they are 
also guaranteed to 
stand an overload of 
10 per cent. for four 
hours without injury. 
The magnet frames 
are divided on the 
horizontal plane: the 
field cores are cylin- 
drical in cross-section, 
and are shunt wound. 


The armatures are — 72 j ' T j | | a 
barrel wound, with IB B LE le im 
toothed cores. Carbon DAE Z SEC S 


brushes are used, in 
four sets of six each, 
and the bearings are 
provided with ring 
lubrication. 

The bedplate of 
the dynamo is com- 
bined in one casting 
with the bed of the 
engine, a rather un- 
usual feature with 
multipolar machines ; 
and there is a heavy 
fly-wheel combined 
with the coupling. 
The main terminal 
blocks are carried on 
studs screwed into 
the bedplate. 

Space is available 
for two more genera- 
tors in the present 
engine room. 

A combined ba- 
lancer-booster set has 
been installed, which 
forms the subject of ote of our views. This consists of two 
four-pole balancers, rated at 50 am, eres 220 volts cach, 
coupled together, and with two two-pole battery-charging 
boosters, rated at 60 amperes 80 volts each, the whole 
running at 970 revolutions per minute. The set was made 
by the General Electric Company, and forms a very neat 
combination. 

The switchboard consists of three panels of enamelled 
slate, separated by strips of polished brass, and surmounted 
by ornamental iron work with a station clock in the centre. 
Provision is made for five feeders, five dynamos, and the 
battery and balancers. The board is of the plug-bar type, 
with four bus bars at the back. Each feeder is in circuit 
with a duplex fuse, and 300-ampere meter, and is joined to 
vertical bars; each dynamo with a zero current cut-out, 
150-ampere meter, and fuses, and vertical plug-bars alter- 
nating with the feeder-bars. There are also two dynamo 
voltmeters reading between 380 and 450 volts, 

The middle panel carries a main voltmeter of the same 
range, middle wire + 150-ampere meter, ammeters for the 


balancer and battery circuits, and booster voltmeters ; there 
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are also two battery switches with 15 points for 28 regulating 
cells, and the necessary starting and regulating apparatus 
for the balancers and boosters. The board, as shown 
in our illustration, presents a handsome appearance ; it 
was made by Messrs. Crompton & Co., Limited, the instru- 
ments being of the Crompton-Ashley moving coil dead-beat 
type. 

The mains were laid throughout by the Callender Cable 
and Construction Company. The feeders, of which four 
sets are now in use, consist each of three cables, all of 
0:25 square inch cross - section, insulated with bitumen, 
and laid solid in the same substance. A three-core pilot 
cable is brought back from each feeding point, and can be 
switched on to two large station voltmeters in the engine 
room. 

The distributors are of the same type as the feeders, 
but are drawn into Callender-Webber casing with six ways, 
three of which are at present in use, The distributors 
are separate cables of 0:12, 0°06, and 0'12 square inch 
cross-section, 

The battery con- 
sists of 240 cells, 
capable of giving out 
325 ampere-hours at 
a discharge rate of 
36 amperes, and 240 
ampere-hours at 60 
amperes, The plates 
are contained in glass 
boxes, in two tiers, 
and were made by 
Messrs. Pritchetts and 
Gold. 

Before the com- 
mencement of supply 
2,300 8-C.P. lamps 
had been applied for, 


and connections 
are being made as 


quickly as possible. 
Ferranti ampere-hour 
meters are employed 
on consumers’ pre- 
mises, and electrical 
energy is charged for 
at the rate of 6d. per 
unit for lighting and 
3d. for power. 

Mr. John C. Gill, 
A.M.Inst.C. E., who 
is already the city 
waterworks engineer, 
has been appointed 
city electrical 
engineer; Mr. Jas. 
M'Kenna is resident 
engineer in charge of 
the works. 

We are indebted 
to Mr. Gill for affording us facilities to obtain material for 
this article, and both to him and to his staff for their kind 
assistance in its preparation. 


ECONOMIES IN THE INSTALLATION OF 
ELECTRIC TRAMWAY PLANT. 


Be W: H. BOOTH. 


THE Americans have recognised the practical and com- 
mercial meahing of the load factor of an electrical power 
station. By load factor, in this case, we refer, of course, to 
the ratio of the mean output of a station to the maximum 
load. As the writer has already pointed out, the load factor 
is dependent upon the number of divisions of which the load 
is made up, and the frequency of their starts and stops, as, 
for example, the cars of a tramway> For any particular 
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class of work, in which a general similarity of conditions 
prevails, it is probable that a simple expression could be 
found that would serve to express the load factor. Thus, in 
ordinary English tramway work, a fair approximation to the 


BALANCER-BOOSTER SET. 


load factor is found to be about 11 , where c is the average 
number of cars run every hour the line is at work, and is 
found by dividing the number of car-hours in a given time 
by the number of hours run by the station. There is nothing 
very scientific in this expression. It 

is purely empirical, and simply fits 
ordinary. English conditions. "Thus, 

if we suppose a system on which an 
average of 27 cars are always at work, 

the load factor will be practically 33 

per cent. In other words, while a 
plant must be capable of doing a 
maximum duty of 100, its average 
duty will be 33 onlv. 

In designing a plant to give this 
output, the questions of initial and 
ultimate economy must be well con- 
sidered. In the first place, the engine, 
or prime mover, i8 to be considered. 

The first point is that of condensing 
or noncondensing. 

For an engine with a varying load 
it is necessary that the smallest engine 
be employed that will deal with the 
load, and, even then, the mean for- 
ward pressure will be too small for 
economy. In all cases where water 
is available for condensation, the 
economy due to condensing is practi- 
cally beyond controversy, at least 
where intelligence and knowledge are 
alowed to direct matters. "This is 
especially the case for small tram- 
way systems, in which the application 
of condensing is sure to result in 
an economy of fuel such as will 
return. 25 or 30 per cent, or more, 
on the investment. In addition to 
this, if condensing is provided from 
the start, the cost may largely be 
covered by tlie reduced cost of the 
smaller engines required. In this we 
do not even include the boilers; 
these may also be. made 20 to 30 
per cent. smaller. To neglect con- 
densing is, in fact, a folly no engineer 
would commit, because by it not only 
are running costs reduced, but the 
capital account is kept smaller. 

We may next consider the propriety of 
employing so-called higher classes of engines. 

Compound engines are—very rightly—considered to 
afford economy on steady loads. But on a steady load the 
engine may be run at its most economical output. This can- 
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not be done in traction work. The engine must be large 
enough to deal with its maximum load, and it follows that it 
must be much underloaded at its mean load. 

From the very nature of the construction of a compound 
engine, it cannot deal with so large a 
maximum load as can a simple engine. 
Compound engines must thus be larger 
than simple engines that will deal with 
the same maximum loads. Doubtless, 
at the maximum load, the compound 
engine is the more economical, but 
periods of maximum duty are so brief 
and periods of small duty are so pro- 
longed, that the simple engine secures 
the advantage at the mean load when 
load factors are small. Yet there are 
to be found traction stations with 
compound non-condensing engines, the 
money sunk in compounding being 
probably sufficient to go a long way 
towards providing the desirable con- 
densing plant. In brief, the steam 
plant of a tramway station needs to be 
designed, so far as possible, with a view 
toits duty. A certain class of men 
who take a pride in their so-called 
business capacity will insist on reducing first cost by the 
elimination of all aids to economy. This is their idea of 
business acumen. At the same time they will allow their 
capital accounts to be swollen with heavy costs for engines 
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of unnecessary and uneconomical size because there are; so 
many precedents for this, and your man of business can never 
free himself from the trammels of the past. In America 
engineers are allowed to attend to matters of engineering to 
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a greater extent than is the case in England, and this may be 
one reason why traction matters make such comparatively 
poor progress in Great Britain. 

A point in which American electrical manufacturers have 
scored great success is in the close designing of their 
traction generators. An American traction generator has 
just about sufficient copper in it to scrape through its test 
runs of six or eight hours without breakdown, but it has 
hardly enough to do so without suffering some injury which 
will ultimately be paid for by the user. The English 
machine will run the test with much less rise of temperature, 
and English makers pride themselves on their liberally- 
proportioned machines. But it may be considered but 
questionable wisdom to provide a 150-Kw. generator to do 
work that is just within the compass of one of 100 Kw. 
capacity. Let the subject be looked at from a purely 
practical point of view. The American machine scrapes 
through its full load test of eight hours, It is then put to 
regular traction work, and throughout its life is never called 
upon to do more than possibly 20, 30, or 40 per cent. of the 
above test load. Need any wonder be felt that the machine 
vives satisfaction and keeps cool, and can it be considered 
sound business engineering to put in a generator that runs 
cold at a full load that is three to five times larger than the 
mean working load ? 

Recently such a cold running machine was tested by the 
writer on a full load, which was five times the customary 
average load. British makers should give attention to these 
pointe. Liberal proportions are very well and commendable, 
but there is a limit beyond which liberality becomes waste— 
waste of capital, to begin with ; waste of power constantly 
run away in driving a needlessly heavy machine. In advo- 
cating small engines of the simple type for duty affected by 
poor load factors, it must not be assumed that the working 
m are to be small and light. "These must be strong, 

use maximum boiler pressure will often be carried full 


stroke in the cylinder, whereas the steam stresses in com- 


pound engines are much lower and better distributed, this 
latter point not being of particular importance in traction 
work. Within reason, too, fly-wheels are to be kept fairly 
heavy, because a heavier fly-wheel enables the maximum 
load to be carried by a smaller engine. But this must not 
be carried to excess, because fly-wheels create bearing fric- 
tion, and: this is a continuous brake on the engine and 
absorbs power. 

Practically it is desirable in small systems to seek out the 
smallest and simplest engine, and to provide for its most 
economical working by running it on-a condenser with super- 
heated. steam from boilers fed through a flue-feed heater. 


The subject of superheat is mentioned, because by its means. 


the usually accepted chief advantages of the compound. over 
the simple engine are largely nullified, for it is from the cylinder 
effects of condensstion on the initial steam entering the 
cylinder that the greatest economic loss in a steam engine 
arises. | 

Other things being equal, the fuel economy of an elec- 
trical tramway is proportionate inversely to the load factor, 
and most cases of large fuel consumption per unit, if thoroughly 
investigated, would probably be found to owe their troubles 
to poor load factors and machinery of excessive dimensions 
badly provided with aids to economy. In the first years of 
the new century there will be a very large amount of either 
public or private capital invested in tramway undertakings. 
At this moment the prospects are all in favour of the super- 
session of private by municipal enterprise, and there is not 
much to choose between the two as regards results. Success 
will undoubtedly range itself upon the side of the best engi- 
neered schemes. In this respect both public and private 
enterprise may be said to stand on an equal footing in that 
they are free to employ the best engineers they care to pay 
for. The members of city councils are largely tradesmen, 
and unless they allow themselves to be guided by their engi- 
neers they may land themselves in a very awkward fix should 
they waste public money by neglecting their advice. 
Private enterprise, on the other hand, may be in the 
hands of good men of business, or it may be directed by 
men of no business ability, or, while the general direction 
may be good, the details may be controlled by non-technical 
men, who hardly know a condensing engine when they see 
one, think it waste to put down economisers, and yet are so 


tied to precedent, that while shouting for small capital 
expenditure, they will spend thousands on monster chimneys 
rather than follow their engineer's advice to use 


mechanical draught at the expense of hundreds only. 


Thus the municipalities are compulsorily better situated 
to command success than are private enterprises, unless 
these are well directed. The success of Americans and of 
Germans seems to be largely due to the much greater freedom 
allowed to engineers, indeed, to the expectation of financial 
men that their engineers shall be well paid and must be 
obeyed in all things technical 

Every financia! manager abroad does not fancy himself 
a better engineer than men who have devoted their whole 
lives to engineering. If English trade in the new century is 
to hold its own, the same recognition of technical knowledge 
will have to be given to its holders as is given in Germany. 
Amateur engineers of one year’s s/vdy must stand aside. 
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FORTHCOMING EVENTS. 


Friday, January 18th.—At 9 o'clock. Royal Institution. Prof. 
Dewar, M.A., LL.D., F.R.S., M. R. I., on Gases at the 
Beginning and End of the Century." 

Wednesday, January 23rd.—At 7.30 p.m. Institution of Electrical 
Engineers Students' Section). Papers to be read :— 
“ Electro-Chemical Exhibits at the Paris Exhibition," 
by M. Solomon; “ Accumulators at the Paris Exhi- 
bition," by J. H. West. 

At 8 p.m. Society of Arts. Seventh ordinary meeting: 
paper on The Proposed High Speed Electrical 
‘Monorail’ between Liverpool and Manchester,” by 

F. B. Behr. Sir William Preece, K.C.B., F.R.S., will 
preside. 

Thursday, January 24th.—At 8 p.m. The Institution of Electrical 
Engineers Meeting at the Institution of Civil Engi- 
neers, 25, Great George Street, S.W. Capacity in 
Alternate Current Working,” by W. M. Mordey, 
Member. Adjourned discussion. 

At 7.30 p.m. Institution of Electrical Engineers (Dublin 
Section). Meeting at the Royal Dublin Society. 

Friday, January 25th.—At 8 p.m. Institution of Junior Engineers 
Meeting at Westminster Palace Hotel. Paper on 
" Railway Construction,” by Mr. Alexander Ross, 
M. Inst. C. E., Engineer to the Great Northern Rail- 
way. 

At 5 p.m. Physical Society. Meeting at the rooms of the 
Chemical Society. Paper on “The New Physical 
Laboratories of the Royal College of Science,’ by 
Prof. A. W. Riicker. 

At 8 p.m.—Electro-Harmonic Society at St. James's Hall 
Restaurant. 

Saturday, January 26th.—The Institution of Electrical Engineers 
(Students' Section). Visit to the works of the India- 
rubber, Gutta-percha, and Telegraph Works, Company, 

. Limited, Silvertown. | 
At 7 pm. Institution of Junior Engineers. Anniversary 
inner at the Westminster Palace Hotel. 


NOTES. 


Erratum.—In our article on “ The Nernst Imbrcglio,” 
page 98, 14 lines from the end, for ‘the company's 
meeting next week " read the company's meeting to-day. 


The Resurrection of a Cat.—Some of the London 
papers have been making a fuss about a Chicago electrician 
who, having killed a cat by electric shock, brought it back to 
life again by the same means. We don’t see anything re- 
markable about this, for a cat has nine lives, and it would 
have returned to life in the ordinary course without the 
intervention of this ** eminent electrician." We don't know 
that the present alleged finding is altogether a matter for 
rejoicing. We've vowed vengeance upon many a London 
feline offender ; we shouldn't like to think that their return 
to life was to be unduly hastened. 
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Electrolytic Manufacture of Caustic Soda. — We 
learn from our Niagara Falls correspondent that the 
new plant of the Acker Process Company, of Niagara Falls, 
has commenced operations. The product of this new factory 
will be caustic soda and bleaching powder, and the manufac- 
turers of these articles, both in Europe and the United States, 
are materially interested in the results hoped to be obtained 
from the plant by the process to be used. It is understood that 
this is the first plant built to develop the Acker process, and it 
has been emphatically stated that the work that will be 
accomplished under the patents held by the company will 
have avery marked effect upon the chemical world. The power 
used in the factory is supplied by the Niagara Falls 
Hydraulic Power and Manufacturing Company. This power 
is supplied in the form of direct current of over 8,000 
amperes and at a voltage of 300. The current is used in a 
single serics of decomposers, and it is said that it is quite 15 
times greater than that thus far used in any plant having a 
similar product for its output in the United States or Europe. 
Just here comes in the very important feature of the plant, 
for as the current is 15 times greater, so is the output 
capacity of the plant expected to be 15 times greater. This 
means that each decomposer in which the current is applied 
according to the Acker process will have about 15 times the 
output capacity of any similar apparatus used up to this time. 
In other words, similar apparatus having about the same 
dimensions, will turn out only about one-fifteenth of the 
Acker machines with the same use of electric current. It 
will be seen from this that if the new plant demonstrates the 
efficiency claimed for it, it will naturally have a notable 
effect on the market price of the commodity. The 
efficiency of the apparatus and the fact that an electric 
current of such volume can be operated successfully in the 
space required, are alleged to be due to the employment of a 
molten electrolyte in place of the solution employed in 
other plants. It is a well-established fact that the 
conductivity of a molten salt bath is very great 
as compared with brine, and this is true whether 
or not the latter is heated. In the molten salt no 
secondary reactions are possible owing to the fact that no 
water is present. In the process that will te used by the 
Acker Company, the electrolyte is maintained in a molten 
condition by the electric current that decomposes 
it, and for this reason the electromotive force required 
is somewhat higher than where brine is decomposed. 
It is generally understood that in all the processes 
used there is the necessity of boiling down the caustic 
soda, but in the Acker process it will be in a condi- 
tion ready for being put in packages, and this fact will more 
than counterbalance the expense attached to the increased volt- 
age used, It is further stated by one who is in a position to 
know that the finishing of each ton of caustic soda by the 
old process requires nearly three tons of coal, an expense 
that is entirely saved by the new process. In the Acker 
process the chlorine gas is given off much the same as in the 
old method, but it is dry, a feature of some little value, as in 
making bleaching powder or chloride of lime, the gas has 
to be absorbed by the lime. Only recently the price of 
bleaching powder has been advanced about $7 a ton, owing to 
the increased consumption in various fields where it is used. 
The greater part used in the United States is imported from 
Europe, but in the increasing use of the electric current at 
Niagara Falls, there is every prospect that the output will 
be increased each year at that point. 


Harnessing Niagara. — An interesting and chatty 
article appears in the current issue of Cassell's Magazine, 
from the pen of Miss Gertrude M. Bacon, under 
the above title though it really embraces a vivid 
description of the natural beauties and marvels of the 
Falls themselves as well as of the wonderful works erected 
there by the hand of man. Considering that the writer is a 
woman, not specially versed in technical matters, the descrip- 
tion of the power house is“ not half bad,” the only notable 
slips being the use of such expressions as “a current of 
40,000 volts, representing a horse-power of 35,000,” which, 
we are told, was sent through letters made of strips of tinfoil 
spaced out on asheet of glass in the “ Thunder and Lightning 
room,” set apart apparently for the purpose of instilling awe 
into visitors ! 


Electricity in Machine Tool Works.—The well-known 
tirm of Messrs. Geo. Richards & Co., Limited, machine tool 
makers, Broadheath, near Manchester, have just completed 
some important alterations by which almost the whole of 
their system of power has been converted from steam to gas. 
The principal reason for the change arose in consequence of 
the uncertainty of the local water company being able to 
continue a regular and constant supply of water. The fear 
of a stoppage led the firm to consider how the difficulty 
could best be met, and it was wisely determined to enter upon 
a scheme of reconstruction. A new gas generating plant of 
320 H.P. has been erected by the Dowson Economic Gas 
Power Company, Limited. This is in every respect a com- 
pact and efficient plant, and so far as it has been tested, the 
results have been found as satisfactory as could be wished. 
Four new gas engines, by Andrews, of Stockport, have been 
put down. The largest is one of 100 B.H.P., which drives a 
dynamo from which the power is transmitted to six electric 
motors in all parts of the spacious machine tool department. 
The second engine is one of 80 B. H. P., and it will be used 
exclusively for driving the pulley shop. A third engine of 
42 n.H.P. will provide the necessary power for the heavy 
erecting and testing shop, while a separate one of 26 B. H. P. 
will drive the machinery used in connection with the 
foundry. The directors do not propose to dispense 
with the use of steam entirely. One steam 
boiler of 100-nH.P. will be retained for the engine driving 
the dynamo which supplies the current for general lighting. 
The exhaust steam is utilised in winter for heating the large 
workshops and offices, Altogether some 800 lamps are 
required in the establishment, where between 400 and 500 
hands are constantly employed. The two dynamos men- 
tioned were made by Royce, Limited, of Manchester. The 
lighting and power switchboards have been supplied and 
erected by Cowans, Limited, of Manchester. The whole of 
the alterations have been carried out at a cost of about 
£4,000, and their importance will be seen when it is stated 
that the directors expect to effect a saving in the working 
expenses of £1,000 annually. The firm has just ordered 
a 5-ton electric crane from Berry, of Swinton, for use in the 
foundry. 


Wanted, £10,000.—The following piece of unconscious 
humour comes to us from an eastern counties correspondent. 
The writer of this postcard does not say whether his name is 
to be published or not; we have, however, taken upon 
ourselves to suppress it. At the same time, we have no 
doubt there will be a rush of generous donors anxious to find 
£10,000 capital and to pay for a front-page advertisement, 
so as to help our “energetic und smart man“ out of his 
preseut dilemma :— | 


Would you promise support by 

front-page advertisement ? 

13—1— 01 

Dear Sir, — Will you kindly inform me what conditions 
are to be complied with in the formation of a new com- 
pany, and whether it is legal for a man without capital to 
start a company by first advertising and obtaining, say, 
£10,000 in £1 shares; if so, do you consider it risky for an 
energetic and smart man to try ?—I am yours, &c 


Personally we do not feel inclined to invest, but it is said 
* fools rush in where angels fear to tread," and for the 
benefit of such we would add that all cheques should be 
duly crossed and addressed to “Smart Man," care of 
ELECTRICAL REVIEW, 


Inverted “ Ark " Lamps.—Messrs. Johnson & Phillips 
send us a descriptive shect of an inverted enclosed, long- 
burning * Ark” lamp recently introduced by them. The 
principal points worthy of notice are that the lamp is short 
in length and of pleasing design, and is claimed to -possess 
all the features of long-burning, simplicity and durability 
common to the makers ordinary “ Ark” lamps. It will 
burn on any circuit, and is supplied with internal resistance 
or choking coil. The ordinary Ark” lamp can be altered 
to an inverted type by simply removing the outer globe and 
substituting the inverted reflector. It is believed that this 
is the first time that an inverted lamp has been made on the 
* enclosed " principle. 
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Corporations and Contracts.—An animated corre- 
spondence took place last month between Messrs. Williamson 
and Joseph, Limited, and Mr. Charles Furness, borough elec- 
trical engineer to the Devonport Town Conncil. The point 
at issue was the award of a contract for a switchboard which 
was allotted to the E.C.C. at £2,922. Messrs. Williamson and 
Joseph tendered much lower, and claimed that their tender 
conformed to the specifications in every particular; naturally, 
therefore, they inquired why they had been passed over. 
Mr. Furness, in reply, stated that he did not agree as to con- 
formity, and pointed out that certain deductions had to be 
made from the E.C.C.’s tender, which brought down the sum 
considerably. The E.C.C. were also successful in tendering 
for the generators and the electrical equipment. Messrs. 
Williamson, in their rejoinder, traversed Mr. Furness’s 
objections, and urged that it would have been much better 
if the Corporation had placed the order with the E.C.C. or 
any other firm, without troubling a large number of firms 
to prepare tenders at considerable expense and trouble. 
There were other tenderers who quoted lower than either 
Messrs. Williamson & Joseph or the E.C.C., und the former 
averred that they did not complain of the contract being 
awarded to another firm, but of the unfair treatment 
which they said they had experienced. As both parties 
indulged somewhat in personalities, it would not be 
profitable to publish the letters in er/enso, but the above 
summary gives the gist of the correspondence. It is difficult, 
on scanty information, to form an opinion as to the merits of 
the case, and we prefer to leave the matter to our readers; 
many such incidents must have taken place from time to 
time, and we should be pleased to receive correspondence 
dealing with this subject. 


Postal Telegraph Clerks’ Soirée, —The London Branch 
of the Postal Telegraph Clerks' Association announce that 
at their annual soirée and Bohemian concert, which will be 
held at the Holborn Town Hall on February Ist, Signor 
Marconi will in person conduct a demonstration of his 
system of wireless telegraphy. The experiments will include 
the use of all the latest forms of apparatus now employed by 
the inventor. ‘Tickets can be obtained from the secretary, 
Mr. Chas. H. Garland, of the Central Telegraph Office, 
London, E.C. 


Sydenham Boiler Explosion.—The report of the 
Board of Trade upon the boiler explosion which occurred 
last July at the works of the Crystal Palace District 
Electric Supply Company, in which two persons were killed 
and five injured, is printed in the Times for January 14th. 
The boiler was a nine-year-old Hornsby, and the crown of 
the fire-box was blown off bodily, the explosion being due to 
over-pressure of steam. We make the following extracts :— 


The boiler was not properly or thoroughly examined by Mr. 
Charles A. Booth, an inspector of the Engine Boilerand Employers' 
Liability Insurance Company, on April 17th, for he did not gauge 
the fire-box. The boiler was not then fit fora safe working pressure 
of 140 lbs. per square inch. In our judgment proper measures 
were not taken by the Crystal Palace Company to ensure that the 
boiler was being worked under safe conditions. With the exception 
of the inspectors of the insurance compsnies the persons who were 
employed to examine the boiler were not competent to do so, and 
Mr. Phillips, the electrical engineer of the company, was not com- 
petent to ascertain whether they knew their duties or to supervise 
their work. We do not, however, consider the faulty construction 
the real or immediate cause of the explosion The explosion 
was caused by the neglect of Mr. Phillips. He knew there was 
detlection in the fire-box crown, and, not being able to ascertain the 
cause of it himself, he wrote to the National Boiler Insurance Com- 
pany to advise him. The advice he received was to have the boiler 
tested by hydraulic pressure to 280 lbs. ws square inch. For the 
application of this test Mr. Phillips failed to make arrangements at 
the time, and the importance of it never seems afterwards to have 
occurred to him This neglect, we find, was the main cause 
of the explosion, for which we tind Mr. Phillips to blame, and for 
. which we must hold the Crystal Palace Company responsible. 


Appointments Vacant.—An assistant electrical engi- 
neer at £104 per annum is wanted for Doncaster ; a chief 
assistant at £130 per annum for Devonport; and a chief 
‘assistant at £2 2s. per week for Keighley. An electrical 
engineer is wanted for Paisley at £250 per annum with 
house, &c. The Fulham Borough Council wants an assis- 
tant electrical engineer. See * Official Notices.” 


Personal.—Mr. W. A Dyer has been appointed as 
chief assistant to Mr. D. F. Adamson, the electrical engineer 
to the Corporation of Southend-on-Sea. There were 27 
applicants for the post. 

Mr. Arthur H. Shaw, of Harrow, has been appointed 
resident electrical engineer to the Ilford Urban Council. 

Mr. Andrew Stewart, of Messrs. Walter Dixon & Co., 
electric power engineers, Glasgow, has been appointed 
manager and engineer to the County of Durham Electric 
Power Distribution Company, Limited. He takes up his 
new duties at Gateshead early in February. 

Mr. L. R. Lee has just been appointed mains engineer to 
the Manchester Corporation Electricity Department, at 
£900 per annum, in place of Mr. F. E. Procter, who 
resigned at, Christmas. | 

Mr. Charles A. Maby, of Bristol Electricity Department, 
has been selected from between 200 and 300 applicants for 
the post of secretary to the Bromley (Kent) Electric Light 
and Power Company, Limited. 

Mr. A. P. Dryburgh, of Doncaster electricity works, has 
been appointed assistant electrical engineer at Grimsby. 

The Electric Light Committee of the Salford Corporation 
recommends the Council to appoint Mr. Charles D. Taite, of 
Southport, as electrical engineer at a salary of £700 per 
annum. There were 35 applicants for the position. Mr. 
Taite, who succeeds Mr. Turner, who resigned some time 
ago, has been electrical engineer of Southport for about five 
years. 


Obituary.— Mn. C. E. Grove.—lIt falls to us as a very 
sad duty this week to record the death of Mr. C. E. Grove 
ab the early age of 37. Last week we ventured to hope that 
he would have a speedy recovery, but we learn with the 
deepest regret that he passed away on Friday, the very day 
upon which our last impression appeared. Mr. Grove entered 
the Post, Office service in 1881, and was engaged from that 
year up to 1888 in the Receiver and Accountant-General’s 
department. In 1888 he was transferred to the engineer-in- 
chief's office, where he did excellent work, especially in con- 
nection with the extensive machinery plant used for 
pneumatic tube working, both in London and the provincial 
towns. Mr. Grove left the Post Office service in 1892, and 
joined the Thames Ironworks Company as their electrician. 
With this company he remained until the day of his death. 
It may be remembered that, Mr. Grove recently took the £25 
prize for the best paper read before the Institution of Elec- 
trical Engineers. Many also have met him at the meetings 
of the Electro-Harmonic Society, of which he took up the 
honorary secretaryship about two years ago. At the smoking 
concert of this Society next Friday, Chopin's ** Marclie 
Funebre" will be performed at the commencement of the 
evening by a small string and wind orchestra as a mark 
of respect to his memory. We beg to tender our 
expressions of heartfelt sympathy with the remaining relatives 
of the deceased gentleman. 


Lectures.—Dr. Fleming is to deliver an address on 
„Wireless Telegraphy " before the Liverpool Chamber of 
Commerce on February 5th. 

Mr. Hy. W. Raveushaw (London) gave a lecture on 
* Sparking in Dynamos" on Monday evening at the Leeds 
Yorkshire College, in connection with the College Engineer- 
ing Society. The President of the Society is Mr. Wilson 
Hartnell. 

Mr. Thwaite, as Vice-President of the Society of York- 
shiremen in London, has promised to address the Society in 
March on ** Michael Faraday," who was of racial descent on 
both sides a Yorkshireman. 


The Cauvery Falls.—An Indian newspaper has the 
following paragraph :— 

The Cauvory Falls project is making rapid progress. Captain and 
Mrs. Lotbiniere have returned from America, for it is from 
America, as usual, that we have reccived the greater parts of the 
machinery. Switzerland also is sending its quota, and it is sad 
that England and English work should be again distanced by 
foreign competition. 'Three American engineers have also arrived. 
Their headquarters will be Bangalore, and a little leaven of the 
American girl ought to make things merry a bit in the station. 


Are American girls an item to be considered in meeting 
American competition ? 
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Depilation by High-Tension Electric Currents.— 
At a recent meeting of the Vienna Society of Physicians, 
Dr. Schiff and Dr. Freund reported an interesting action of 
high-tension currents on the skin. According to the authors 
(says the Lancet), when the hairy skin is exposed for 20 
minutes to the silent discharge of the negative pole of a 
powerful Ruhmkorff coil, such as is used for the production 
of the Róntgen rays, the hairs commence to fall out, the 
hair-bulbs become atrophied after the third exposure, and 
some days later the portion of the skin which had been 
exposed becomes perfectly bald. The hair follicles become 
red and inflamed after the first two exposures, These 
observations seem to prove that depilation can be produced 
by the action of high-tension currents, and that the depilatory 
effect of exposure to the Röntgen rays may be accounted for 
in this way. 


Damages for Slander.—The slander action set on foot 
by Mr. Francis Teague, the Paisley electrical engineer, has 
now been heard at Edinburgh, with the result that Mr. 
‘Teague secured a verdict for £100 damages against Dr. Wm. 
Russell, a member of the Paisley Electric Lighting Com- 
mittee, for statements made at a committee meeting in 
September, 1899, to the effect that he was using his official 
position as a means of compelling people to buy certain 
lamps. We congratulate Mr. Teague on the result of the 
action, and we venture to hope that one effect of the decision 
will be to place a bridle upon the tongues of councillors and 
committeemen, who too often seem to deem it their special 
prerogative to say whatever they like about their engineers. 
If electrical engineers were allowed a voice at Council meet- 
ings they would be less abused. We learn that Mr. Teague 
has given notice of his resignation of office, which will take 
effect on February 28th. 


The Municipal Contracts Question, —Thle municipal 
contraets question, as affecting private firms which carry out 
contracts with a town council, and are, at the same time, 
identified with it by membership, has just had a singular 
development in Bolton. Although a local one, the matter is 


of interest to all heads of engineering and electrical limited 


companies. It has arisen in connection with the resigna- 
tion of Mr. W. M. Musgrave, J.P., as a member of the 
Bolton Town Council, in which public office he has been 
rendering valuable service to the borough as chairman of the 
Technical Instruction Committee. Mr. Musgrave is the 
principal of the firm of Messrs. Musgrave & Sons, Globe 
Ironworks, Bolton, and during the recent municipal con- 
tracts agitation he was named as having, through his firm, 
had business relations with the Corporation with regard to 
the electrical engineering plant required by public under- 
takings, It was pointed out that Mr. Musgrave had on no 
occasion exercised influence in any way, having, in point of 
fact, sedulously refrained from identifying himself with 
decisions as to contracts. Nevertheless, there was a con. 
siderable amount. of annoying and somewhat pettifogging 
criticism which led the heads of departments and the 
foremen of the firm of Musgrave & Sons to approach Mr. 
Musgrave and urge upon him to no longer make the sacrifices 
he was doing, and evidently unappreciated as they were in 
some quarters at the cost of this most unfair criticism. 
They pointed out that the firm wonld be the gainer if 
he relinquished his municipal duties, and once again 
devoted all his time to his ordinary business. Mr. 
Musgrave, after considering both aspects of the matter, has 
now resigned, with the intimation that he cannot reconsider 
that decision. So far from his connection with the Council 
helping his firm, it has been an unfair handicap. He was 
willing to bear that, but when there came the criticisms 
which have been recently indulged in, the state of things 
becaine such that it was not to be tolerated. This action of 
Mr. Musgrave, who is one of the most prominent and most 
highly respected citizens of Bolton, has aroused much 
comment in the town, and there i8 some curiosity as to what 
further developments may arise, as other members of the 
Town Council are similarly affected. 


Punkah Pulling.—Electricity is to be tried forthwith 
on a large scale for pulling punkahs in the Simla Military 
Barracks. ‘The first station to be taken in hand is Bareilly, 
and Hoare’s system is to be adopted. A central station 
with the necessary engines, boilers, and dynamos is to be 
erccted in the centre of the cantonment, and it is expected 
that the installation will be in working order by next hot 
weather. A lakh of rupees is to be expended. The contract 
referred to has been obtained by Messrs. Turner, Hoare and 
Co., who are the local agents in Bombay for Messrs. Siemens 
Bros. & Co. The principle on which the punkahs are pulled 
is new, being simply that an electric motor drives an endless 
band which drives all the punkahs in one barrack. The 
ordinary swinging punkahs are thus utilised. 


Institution of Naval Officers Afloat.—We leam that 


the Admiralty have decided upon a new system of instruc- 
tion for junior officers afloat, which should be a great 
improvement on the old methods.  Hitherto it has been 
customary for the midshipmen to devote a few hours in each 
week to the study of gunnery, steam and' torpedoes, the rest 
of their time being divided between mathematics (of which 
problems in navigation formed the chief item) and seaman- 
ship. Now, however, regular courses: of a fortnight or so at 
a time will be undergone, during which they will give their 
attention to one particular subject, and an examination will 
be held at the end of each course to test their efficiency. In 
these days when mechanics and electricity have come so much 
to the front in modern warfare, it is in the highest degree 
desirable that officers should get an early grounding in these 
subjects, but the tendency has been rather to regard them 
as outside the province of a sailor's profession. Seamanship 
and the handling of masts and sails has been always looked 
upon as the most important part of an officer’s training, and 
rightly so as long as the ship depended- upon such motive 
power; but now such knowledge plays a very unimportant 
part in the duties of a naval officer; in fact, seaman- 
ship, in the sense in which it is generally understood, is 
practically obsolete now. To devote an hour or so each 
week to a subject is todo no more than play with it, and it 
is by this system of mixing up the various branches together 
that we get such startling effects as were illustrated by the 
midshipman who, in an examination on steam, announced 
that the“ pitch of a screw " was “ 3:1416, and made of cast- 


9 


Iron. 


Getting Up-to-Date.— As a sign of the progress of some 
of the old-established firms in this country, we are pleased 
to hear that Messrs, J. & F. Howard, of Bedford, the world- 
renowned agricultural implement makers, have determined to 
remodel the whole of their works. "This is largely due to the 
recent visit to America of one of the partners, Mr. Harold 
Howard, since which time great changes in the system of 
manufacture have been introduced ; and to enable them to 
adapt the entire works to the altered conditions of the times. 
the firm have arranged for taking out the whole of their 


‘present system of driving and putting in a complete system 


of electric transmission with the most economical form of 
generating plant and motors on the continuous current 
system. The contract has been given to Messrs. W. H. 
Allen, Son & Co., Limited, electrical engineers, of the same 
town. 


Institution of Electrical. Engineers.—The officers of 
the Bitmingham Local Section for the current year are as 
follows :—Chairman : Oliver J. Lodge, D.Sc., F. R. S.; 
Vice-Chairman: Henry Lea, M. Inst. C. E.; Committee : 
F. Brown, Alfred Coleman, Alfred Dickinson, A. M. Inst. C. E., 
G. S. Ram, W. B. Sumpner, D. Sc., Prof. R. Threlfall, 
A. M. Inst. C. E., W. Wyld, J. C. Vaudrey, M. Inst. C. E.; and 
Hon. Secretary : D. K. Morris. The inaugural meeting, as 
already stated, will take place on Wednesday, January 23rd, 
at 8 p.m., in the buildings of the University, Edmund 
Street (by permission of the University Council), when the 
chairman of the section, Dr. Oliver J. Lodge, F. R. S., will 
deliver an inaugural address, Prof. Perry and Mr. McMillan 
have accepted invitations to be present. The address of the 
local hon. sec. is at the University, Birmingham. 


@ 
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Ancient History.—M. Maiche, a well-known French 


electrician, has just constructed (says the Daily Telegraph) 
the first wireless telephone. He tried the invention success- 
fully two days ago in the woods of Saint Germain. The 
transmitting apparatus was placed in a house on the out- 
skirts of the forest. It communicated with the earth by 
means of a metallic cable, described as similar to the chain 
of a lightning conductor, which was driven a certain depth 
in the ground. About half a mile away in the woods two 
iron posts, connected by a conducting wire, were planted in 
the ground, 90 feet apart, a damp spot being preferably 
chosen. To one of these posts was attached an ordinary 
telephone receiver. The voice of a man speaking into the 
transmitting apparatus at the house was then distinctly 
heard. The ticking sound of a special instrument, consisting 
of a clockwork train moving a needle which struck a bath of 
mercury, was also clearly perceived. M. Maiche has not dis- 
closed the secret of his invention. He states, however, that 
the communication in his wireless telephone is established, 
not as in the case of the Marconi wireless telegraph by a 
wave current, but by a circuit current. As yet M. Maiche 
has not been able to transmit messages over a distance of 
more than 1,000 or 1,200 metres, but his experiments have 
proved that the principle of the wireless telephone is now an 
established fact. 
apparently ignorant of the fact that a wireless telephone 
system, designed by the Postal Telegraph Department, has 
been daily at work for the last seven months between Holy- 
head and the Skerries, a distance of 5 miles, so the “ estab- 
lished fact" is comparatively ancient history. Does the 
D.T. know that Queen Anne is dead ? 


The Rüntgen Society.—The Council announce that the 
President has placed at their disposal a gold medal to be 
awarded to the maker of the best practical X ray tube for 
both photographic and screen work. The competition is 
open io makers in any country. "Tubes intended for com- 
petition must be sent in addressed to the Róntgen Society, 
20, Hanover Square, London, W. 


Monument to Lindsay.—The people of Dundee are 
hoping to erect a suitable monument at the grave of 
James Bowman Lindsay, “the first inventor of wireless 
telegraphy," in the Western Cemetery. £25 has been 
subscribed, and a further £75 is required. Subscriptions 
should be sent to Mr. A. H. Millar, Dundee Advertiser Office, 
Dundee. ! 


Electric Motor Carts,—The borough surveyor of 
Fulham, after due investigation, advises the Council not to 
adopt electric motors for cartage purposes. The great 
expense is the ground of objection. The price quoted to him 
by one firm was £750 for & motor cart capable of carrying 
] ton at eight miles an hour. 
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NEW COMPANIES REGISTERED. 


Fermoy and District Electricity Company, Limited 
(68,879).—This company was registered on December 28th, with a 
capital of £7,500 iu £1 shares (3,000 preference), to supply elec- 
tricity in Fermoy, co. Cork, and the surrounding district, and to 
carry on the business of electricians, electrical and mecbauical 
engineers, &c. The first subscribers (each with one share) are :— 
W. Feunell, 8, Ferndale Road, Leytoustone, electrical engineer; 
C. J. Inder, 5, Albion Square, Dalston, N.E., electrical engineer; 
W. W. Norman, Essendene, Chobham Road, Woking, secretary ; 
F. J. Warden-Stevens, The Mount, Leatherhead, Surrey, engineer; 
H. Briff, 196, Bedford Hill, Balham, 8.W., electrician; Mrs. J. 
Bpring, 52, Anson Road, N.; and A. C. Hertel, 34, Francis Road, 
Leyton, clerk. Table “A” mainly applies. 


M. Maiche and the Daily Telegraph are 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Mackey's Electric Lamp Company, Limited (58,437). 
—This company's annual return was filed on January 3rd, when the 
entire capital of £2,000 in £1 shares had beeu taken up. £1 has been 
called up on each of seven shares, and £1,993 ie considered as paid on 
the remainder. 


Cape Electric Tramways, Limited (54,036).— This 
company's annual return was filed on November 28tn, 1900, when 
400,000 shares were taken up out of a nominal capital of £500,000 
in £lshare& The 400,000 shares are all considered as fully paid. 
ue of allotment of 70 shares (payable in cash) has since been 

ed. 


SUPPLY STATION ACCOUNTS. 


— — M — —À————— 


In the report attached to the 1897 accounts 
Ealing District of the Ealing Urban District Council's elec- 


Council tricity supply undertaking, it was stated that 
Electricity some 44.000 of the capital expended on new 
Accounts. buildings was unproductive and unremunern- 


tive. A similar remark might, we imagine, he 
made regarding at least some of the £22,475 which appears as addi- 
tional expenditure on capital account during 1899. As will be seen 
below, the effect of increased charges in the net revenue or protit 
and lors account has been to reverse the sign against the net profit 
and to cause an apparent backward tendency. Yet a great deal too 
much can be made of this, for many stations will show somewhat 
similar peculiarities in accounts as large extensions are undertaken. 
Owing to contractors’ delays and other causes tending to hold back 
the beneficial use of plaut, and due to legislative requirements, it is 
often found that large sume of money are required to pay interest 


-upon and sinking fund towards capital amounts expended on plant, 


long before that plant is actually completed and in a position to 
earn a return or create revenue. 


GENERAL STATEMENT. 


1898. 1899. Increase, 
Total capital expenditure we = £77,177 £99,652 £22,475 
Number of units sole *. 445,241 564,989 119,748 
Maximum load in Kw. T 302 410 138 
Number of lamps connecte .. 22,288 81,762 9,474 
Gross revenue wes vee £8,830 £11,012 £2,182 
Gross expenditure... — ... |... £5,207 £0,239 £1,032 
Gross profit "M S. £3,623 £4,778  £1,150 
Average price per unit sold  ... 4°55d. 4'06d. ＋ ‘Old. 


The output has been pushed beyond the half million unit mark, 
and for a residential district, the ratio between maximum load and 
output is favourable. About half the increase in gross revenue is 
abeorbed by additional expenditure, the other moiety goes to swell 
the gross profit. The average price received for energy is practically 
unaltered, but owing to the form of the accounts, and the disappear- 
ance of “deposits” and “sales” which together represent over 
jd. the return per unit from all sources has apparently dropped 
-08d. The capacity of plant installed at the end of 1899 was 458 
Kw., and the rates charged were 6d., 5d., 44d., and 3d. per unit, 
having regard to the class of consumer, and 3d. for “power and 
heating." There are 75 11-ampere public arc lamps, and 891 8-c.P: 
incandescent lamps in use. 


REVENUE STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase 
Sale of energy g. . £8,447 4°55d. 810,786 456d. + 01d 
Meter rene 188 10d. 270 12d. + 02d. 
Bale of apparatus, &6... — .. 87 05d. 8 00d. — 05d. 
Sundry fees and deposits .. 108 06d. 8 ‘00d. — 06d. 
Gross revenue. £8,830 476d. 811,012 463d. — 08d. 


In the costs, coal shows an increase, but this is exactly balanced 
by a fall in oil and engine-room stores. The charges incurred in 
maiutaiuing the public lamps are distributed between wages aud 
repairs Taking these two items together, we get a drop of about 
id., which appears therefore as the change in works costs. Salaries 
and establishment charges remain unaltered, while small negative 
alterations are shown in rent, rates, &c., and in othcr expenses, 
the latter being clear in 1899 owing to deposits being eliminated 
from the accounts. The result is areduction of ‘16d. in total costs 
(now 2$d.) upon which Mr. J. Douglas Knight must be con- 


gratulated. 
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Cost o» PRODUCTION. 


1898. . 1899. 
Gross. Perunit. Gross. Per unit. Inorease. 
£1,957 106d. £2,672 1*18d. + 07d. 
305 16d. 217 »O d. — 07d. 


Coal ee ee ee *. 

Oil, waste, water and engine } 
room stores 

Salaries and wages incurred 
in generation and distri- 
bution and attendance 
public lam 

Repair 115 i n enses 
0 uildings, engines, : 
boilers, dynamos, 4&c., j 738 40d. 468  *90d. 


including street lamps 


1,246 67d. 1,756 75d. ＋ 08d. 


epee — —— n— — — — d 


Works cost ... £4,246 229d. £5,113 217d. — 12d. 
Rent, rates and taxes 266 14d. 295 °18d. — 01d 
gr Meg 8 5 ; 
aries of managing . ; m — 
neer, secretary, Sen 529 29d. 6 í 9 29d. 00d. 
G 5 eral establishment 
charges, stationery and 107 06d. 152  *06d. 00d 
rinting, law charges and 
insurance : 
Other expenses: Deposito 59 03 — — — 3d. 
returned i a as 


Total costs .. £5,207 2°81d. 
When we come to finance it is seen that, owing to the gross profit 
being only greater by £1,150, while irterest, &c., took £1,857, the 
difference of £707 has absorbed all the net profit of 1898 and 
leaves a net loss of £642. This represents 27d. per unit, and should 
be wiped out by the increased protits from the plant covered by the 
capital expenditure which has given rise to these heavier financial 
charges. An increase in gross profit of about 30 per cent. is a sign 
that the net loss is not a serious matter. 


Prorrt STATEMENT. 
: 1898. 1899 


Interest on loans „ £1,920 £2,675 
Sinking fund for repayments .. .. . 1,638 2,740 
Net profit ees ee ee ee . 0 65 M 642 

Gross profit Vis * £3,623 £4,773 


THE accounts of the electricity undertaking 


Blackburn of the Blackburn Corporation possess two 
Corporation features which mutually affect one another. 
Electricity In 1899 for the first time appears the sale of 
Accounts. energy to the tramways, and while in 1898 


the net result of the year's working was a loss, 
the succeeding year showed a small profit. Mr. A. S. Giles, the 
engincer of the electricity and tramway departments, has received 
a well-merited recognition of his services at the hands of the Cor- 
poration. The figures show rapid progress and a most moderate 
capital expenditure of under £100,000, with an output of over 
three-quarters of a million units. The average price per unit sold 
is low, at under 34d. 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure .. £81,436. £98,884 £16,898 
Number of unite sold. 368,087 755,661 387,574 
Number of lamps connected à 30,450 46,000 15,550 
Maximum load in kw... i 560 749 189 
Gross revenue T sl n £7,113 £11,821 £4,708 
Gross expenditure jas -— £4,166 £7,118 £2,947 
Gross profit - 9 $a £2,947 £4,708 £1,761 
Average price per unit sold .. 405d. . 841d. — 64d. 
The allocation of output is as follows: 
Units Private Pub'ic Number of 
Year. generated. consumers, "Traction, lighting. street lamps. 
1898 ... 470,716 297,963 — 70,124 74 arcs and 34 
£5,141 £1,078 incandescents. 
1899 ... 1,024,322 371,055 247,311 137,295 80 ares and 248 
£7,202 £2,576 £992 incandescents. 


The public arc lamps are of 8:3 amperes alternating and 10 
amperes continuous current. The plant installed was respectively 
for the two years 915 and 1,615 KW. The scale of charges was 6d. 
and 3d. for lighting, and 24d. and 14d. for power. On sales of 
energy there is a drop of nearly £d. per unit. This taken with the 
slight changes in the other items has brought down the average 
receipts from all sources by ;°,d. to 34d. per unit. 


REVENUB STATEMENT. 
1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase 


Sale of ener. £6,215 4°05d. $10,747 3°41d. — 64d. 


Meter rents TT 196 13d. 277 09d. — 04d. 

8 ly of! , ÈO., — 
r 702 46d. 785 25d. — 21d. 

Sund ivy 2. 12 Od. 00d. 


Gross revenue. £7,113 464d. £11,891 375d. — 89d. 


A curious coincidence is shown in the general statement above, 
where the total revenue for 1898 is exactly the same as the total 
expenditure for 1899; in each case the sum being £7,113. A works 
in the position of Blackburn naturally feels the rise in the price of 
coal as a comparatively large percentage, and when the former 
figure was down to under id., it is not to be wondered at that 
there should be an augmentation of over jd. to slightly more 
than vad. per unit for fuel. All the other items in the costs have 
been materially reduced. Rent, rates, &c., have even fallen in the 
gross by £10, probably owing to the incidence of taxation. Works 
costs have been brought below 2d. by the drop of over Id., while 
the total cost stands at very nearly 24d.; this being no less than 
46d. better than in 1898. 


Cost oF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit, Increase. 

OM sus au cd Ee £1,070 70d. £2,892 ?*99d. 7 22d. 

M } 335 22d. 506 16d. — 00d. 
Salaries and wages incurred 

m eneration and d 764 50d. 1,226 *89d. — 11d. 

ution. 

Roper and CUR ID FEAR of | 

dynamoe, 40., and re. 969 ‘63d. 1,157 *87d. — 26d. 

newals of street lamps | 

oarbons, and fittings. — 

Works costs .. £3,133 205d. £5,781 1:84d. — 21d. 
Rent, rates and tares 254 16d. 244 08d. — 08d. 
Management expenses, 

salaries of managing engi: | 578 38d. 827 26d. — 12d. 
neer, secretary, clerks, &c. 
Ge $ eral „ 
rges, 
printing law clie c oó 24 196 13d 261 08d. — 05d. 
insurance 
Other expenses s a = PE 5 "e PER 
Total costs .. £4,166 2°72d. £7,113 226d. — 46. 


The increase in gross profit by £1,761 has enabled the financial 
charges to be covered and leave a small surplus. Interest and 
sinking fund absorbed £1,696 more than in the previous year, when 
there was a net loss of £46. The difference therefore appears as a 
profit of £19, or about 006d. per unit, against a loss of ‘03d. per 
unit in 1898. The moderate capital has had the effect of enabling 
the supply to be given at a very low rate without incurring a net 
loss. 

Prorit STATEMENT. 


1898. 1899. 

Interest on loans.. ee % X. x. ee £1,659 £2,71 
Sinking fund for repayments .. 1,334 1,977 
Net profit carried forward — 46 4- 19 
„Gross profit £2,947 £4,708 


CITY NOTES. 
Brush Electrical Engineering Company, Limited. 


AN extraordinary general meeting of this company was held on 
Monday at Winchester House, Mr. J. B. Braithwaite, jun., presiding, 
to consider the agreement with the British Electric Traction 
Company. 

The CHAIRMAN said they were holding an extraordinary general 
meeting because the agreement recommended for adoption between 
the Brush Electrical Engineering Company and the British Electric 
Traction Company was one of such importance that they did not 
feel justified in entering into it without the shareholders’ sanction, 
and as it iuvolved the retirement of some of the directors they felt 
it was necessary to take them into fullest confidence before entering 
into it. They regarded the agreement as being decidedly in the 
interests of the Brush Electrical Engineering Company, and this 
would be obvious at once, when they considered that they had been 
engaged for two or three years in making large extensions in their 


‘works at Loughborough, in developing every class of traction plant, 


80 that now, he believed, the Brush Company alone among English 
manufacturers were in a position to supply everything necessary in 
connection with an electric tramway. They not only built the 
generators and engines for driving them, but they also built the 
motors, controllers, car bodies, and also the trucks, so that at the 
present moment the Falcon Works were able to turn out all the 
plant in connection with an electric tramway, from beginning 
to end, of English manufacture. The British Electric 
Traction Company, on the other hand, was without doubt, the 
leading British company engaged iu the business of 
electric traction. It was the most powerful organization 
of the kind in this country, and it seemed at first blush very de- 
sirable that the British Electric Traction Company should ally 
itself with the leading British electrical manufacturing company 
for their mutual benetit. The agreement would have the effect of 
securing for the Brush Company the whole of the orders for elec- 
trical plant which the British Electric Traction Company might 
have to give out, thus securing a very large share of the electric 
traction work which will be going in this country, rendering 
the capital the Brush Company had expended in putting down 
their motor and truck shops, and other additions to the works, im- 
mediately remunerative, and securing a certain steady stream of 
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orders for these departments of the works. In itself that was a 
very desirable thing from the point of view of the Brush Company; 
on the other hand, the British Electric Traction Company naturally 
said that if they were going to give this company the whole of their 
orders they would require a quid pro quo which would take the form 
of a 5 per cent. rebate on all orders which they placed with them 
for themselves or their affiliated associated companies. The 
confidence which the B.E.T. Company felt in the Brush Company, 
and in their own ability to give the Brush Company a large amount 
of profitable work in the near future, was shown by the clauscs in 
the agreement, which provided that they shall be represented on 
the board of the Brush Company by three gentlemen, and further 
than that with the idea of securing some portion of the 
manufacturing profits for themselves, they were willing to 
take as many ordinary shares in the Brush Company as share- 
holders chose to let them have at a fair exchange at the 
present market prices. They offered to give any shareholder one 
B. E. T. Co's. share carrying dividend from April Ist, 1900, in 
exchange for each 74 Brush shares, carrying dividend from January 
1st, 1900. Of course, that offer to take shares was a purely optional 
one so far asshareholders were concerned. It was not optional so 
far as the B.E.T. Co. was concerned, for they undertook to take any 
quantity of ordinary shares. It was entirely optional to Brush 
shareholders whether they exchanged or retained their shares. In 
the agreement the B.E.T. Co. gave the strongest possible proof of 
their faith in the future of the Brush Company, when they practic- 
ally offered to buy the whole of the ordinary capital, and for the 
satisfaction of that agreement they ought all to hope that there 
might be a considerable number of Brush shareholders who would 
be willing to exchange or sell to the B.E.T. Co. on the terms they 
mentioned. The larger the interest the B.E.T. Co. had in the 
ordinary shares, and hence in the manufacturing Profits, the more 
likely they were to continue the agreement beyond the period 
at which it was possible for them to terminate it. It was obvious 
that it would never have done for the directors to have handed 
over the Brush Electrical Engineering Company to any other 
company, however powerful, fnd there was a provision inserted in 
the agreement that it might be terminated at the end of one year 
by either party; that was to say, that if they considered at the end 
of the year that the B.E.T. Co had not given them the 
full volume of orders that they undertook to give, or that the 
Brush Company for any other reason was dissatisfied with the 
working of the agreement, they could end it. If, on the other 
hand, the B.E.T. Co. were dissatisfied they also could end it. 
It was one of those agreements for an alliance for mutual benefit 
which for the success of its working, depended entirely upon the 
goodwill of the two parties entering into it. A number of share- 
holders appeared to have misunderstood the agreement, thinking 
that if it was adopted, they would be bound to exchange their shares 
for those of the B.E.T. Co. This was not the case. If the agreement 
was adopted, some of the directors would resign, and the B.E.T. Co. 
would compensate them for doing so in order to make way for three 
B.E.T. directors to take places on the board. Next, they would 
receive a large block of orders for electrical plant; and third, every 
shareholder in the Brush Electrica] Engineering Company would 
for a certain specified period, probably three weeks or a month, 
have the option of accepting B.E.T. shares as explained. Two 
things would inevitably happen, and one thing was purely optional. 
It might happen that no shareholders would exchange, but it might 
happen that nearly all would do so. The only thing uncertain was 
the extent of the shareholders' interest in the ordinary shares, which 
would be acquired by the B.E.T. Co. That was a matter no one 
could foresee. It would depend upon the individual preference of 
the shareholders. The agreement was a very simple one; it 
merely amounted to active alliance between the most completely 
equipped British electrical manufacturing company, and the most 
powerful British company which was financing, promoting, and 
working electric tramways in this country. They all believed that the 
arrangement would be mutually advantageous, provided it were worked 
with goodwill, and to ensure that goodwill they proposed to elect to 
seats on the board three nominces of the B.E.T. Company, in place 
of some of the present Brush directors, and these resigning directors 
would be compensated by the B.E.T. Company, to the extent of 
£2,250 divisible between them. They proposed to elect to seats on 
the board Lord Vaux, of Harrowden, Mr. C. S. B. Hilton, and 
Mr. R. P. Sellon (the present manager of the Brush Company). 
The chairman then formally moved "that the agreement made 
with the British Electric Traction Company dated January 3rd, 
1901, be, and is hereby, approved and adopted." 

Mr. J. S. RAWORTH in seconding this motion, said he had been 
. associated with the Brush business for over 14 years; he was their 
representative on the board of the B.E.T. Company, and he had 
furthered the completion of this agreement in the full belief that 
it would be executed in the shareholders’ interests. He believed 
they could not do better for their own selves and the company, than 
to carry out the agreement as put before them. The B.E.T. 
Compauy was already a large shareholder in the Brush Company, 
and he knew that it was its very strong desire to become a still 
larger sbareholder. Their holding principally consisted of 
preference shares, but they showed their desire to take some of the 
risk of the undertaking, and to participate in some of the profits 
which they believed would grow owing to the very large influx of 
business that must arise from the agreement if it be carried out. 

After a few questions had been asked by shareholders regarding 
the number of Brush directors that would still remain on the board, 
the resolution was carried with a few dissentients. 

The resignations of three directors were formally accepted, and 
the three nominees of the British Electric Traction Company were 
duly elected. 


General Electric Company, 1900, Limited. 


THE statutory meeting of the above company was held on 
Wednesday afternoon at the Cannon Strect Hotel, Mr. Hugo Hirst 
presiding. 

The CHArRMAN said that the whole of the share capital, as well as 
the debenture money, had been subscribed, issued and allotted. 
The debentures were held by 153 subscribers, and the preference 
shares by 422 subscribers. The whole of the properties purchased 
by the new company with the exception of a few leaseholds held on 
rack rent had been duly transferred to them by the vendors. The 
debentures of the old company had been paid off, and the mortgage 
of the new debenture stock had been executed, and the deeds handed 
over to the trustees. An application has been made to the Stock 
Exchange for a quotation of the preference shares aud debenture stock. 
It wasa most pleasing fact that a very large proportion of preference 
capital had been applied for and allotted to numerous customers of 
the firm. So generalwas the confidence of their clientele in them, 
that they could produce quite a number of instances where not only 
principals of firms with whom they did business, but also their 
managers and assistants invested quite a respectable part of their 
savings in the securities which they offered. A fact no less gratify- 
ing was that the staff of the General Electric Company, and their 
friends, had invested quite a considerable amount in the business, 
which showed the great confidence they had in the firm. The 
money thus received, after having paid off old debentures and other 
obligations of the company, had been deposited in their banks, both 
in London and Manchester, as practically the whole of it had been 
pledged to certain undertakings. Electricity still afforded great 
fields for the enterprising, and with that conviction they had had no 
hesitation in acquiring 60 acres of additional land adjoining the 
property mentioned in the prospectus, they had placed the contract 
for their very large engineering works, a central power-house for a 
large quantity of most up-to-date machinery, and within 
a very short period they hoped to have supplemented 
their present over-crowded works at Manchester and Birmingham 
with such new additional works which: would enable them 
to undertake at a profit any and every kind of electrical 
engineering work that has ever been attempted in the country. 
With regard to the business, he was pleased to state there had been 
a considerable increase in sales for every month during the nine 
months that they had been in existence as a new company compared 
with the respective months of the previous year. It had been 
particularly bright to see that their young engineering department 
had succeeded in pulling off some of the largest and most interest- 
ing orders that bad been offered to manufacturers by the Govern- 
ment, municipalities, and leading electric light companies. One of 
their oldest departments, in which they considered themselves lead- 
ing manufacturers in this country the telephone department— was 
receiving a most satisfactory impetus through the competition that 
was now springing up between the Government, telephone com- 

nies, and municipal authorities. As regards the incandescent 

p business, he believed the Robertson lamp was made in better 
quality and larger quantities than any other lamp in the country. 

Mr. F. WALKER asked if there was any chance of the preference 
shareholders obtaining ordinary shares. 

The CHaAIBRMAN said that if they ever issued any ordinary shares 
to the public, the preference shareholders would be considered first. 
So far they had had a private concern, and the additional capital 
brought in would be unremunerative till it was in full working 
order, consequently they could not issue any ordinary shares till 
they saw the results. | 


Perth (W.A.) Electric Tramways, Limited. 


THE second ordinary general meeting of this company was held at 
the offices in London last week, Mr. E. Heasman presiding. He 
stated that the construction and equipment of the lines had been 
substantially carried out. The best material had been employed, 
and though that might mean greater capital outlay at the beginning, 
it would lead to greater economies in maintenance and renewals. 
Construction was commenced early in 1899, and 10} miles of track 
was now working. The returns were very gratifying. The working 
expenses were disproportionately high on the first sections of a 
tramway like this, and the ratio of expenses would corre- 
spondingly decrease as further sections were opened. To 
have earned any profit at all was a very satisfactory feature. 
In November the gross receipts were £2,412 (or £29,000 per annum) 
and the working expenses 48} per cent. During December the 
gross receipts were £3,410 (£41,000 per annum), the working 
expenses being about 514 per cent. The averdge receipts for the 
four weeks ending January 4th were at the rate of £825 per week 
(£43,000 per annum). Another 23 miles section is about ready for 
opening. During the current year, with about 13 miles of track 
working, they anticipated a profit of £20,000 per year. This would 
be three times as-much as they required to pay the debenture 
interest. A substantial reserve fund ought to be formed for the 
redemption of the debentures. More cars would be required. They 
were confident of obtaining powers for the electric lighting of 
Perth. After briefly stating their appreciation of the services of 
the staff, the chairman moved the adoption of the report to June 
30th, 1900. 

Mr. OLIVER WETHERED seconded, and it was unanimously agreed 
to. It was resolved to pay £500 to Mr. Rogers, the managing 
director in Australia, for successful management during the first two 
years of construction, and £250 to Mr. Somerset, the engineer. 


~ 
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Brompton and Kensington Electricity Supply 
Company, Limited.—An extraordinary general meeting was held 
on Thursday last week at Winchester House, Mr. H. R. Beeton in 
the chair, to consider the confirmation as a special resolution of the 
resolution which was passed at the meeting on the 20th ult. for 
increasing the capital of the company by £100,500 by the creation 
of 20,100 additional shares of £5 each, 8.000 to be preference 
shares and 12,100 to be ordinary shares, to rank pari passu in all 
respects with the existing 12,000 preference and 27,900 ordinary 
shares. The resolution was coufirmed. 


City and Sonth Londen Railway Company.—The 
accounts for the half-year ended 31st ult. show a balance, after pro- 
viding for the debenture stock interest and the full dividends on 
the 5 per cent. preference stocks (1891 and 1896), sufficient to allow 
a dividend on the consolidated ordinary stock at the rate of 1} per 
cent. per annum, carrying forward £1,249. The dividend for the 
corresponding period last year was at the rate of 14 per cent. per 
annum, thelbalance carried forward being £1,267. 


Direct United States Cable Company, Limited.— 
Interim dividend, 3s. per share (3 per cent. per annum), for the 
quarter ending December 31st, 1900, is payable on and after the 
Jlet inst. 410.000 has been set aside to reserve fund account, and 
£5,255 has been carried forward. Transfer books will be closed 
from January 15th to 29th. 


Stock Exchange Notices.—Application has been made 
to the Committee to allow the following securities to be quoted in 
the Official List :—Commercial Cable Company—Further issue of 
£177,951 sterling 4 per cent. 500-year debenture stock. 


Edmundson's Electricity Corporation. Limited.— 


The directors have declared a dividend of 5 per cent. per annum 
on ordinary shares for the half year ending September 30th, 1900. 


Globe Telegraph and Trust.—The directors announce 


an interim div?dend of 1s. 9d. per share on the ordinary shares. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending January 
llth were £378 19s. 4d. ; corresponding week last year, £356 13s. Od. ; increase, 
422 68. 4d. Total to date, £649 9s. 7d.; corresponding period last year, 
£596 68. 3d; increase, £54 3s. 4d. Miles open, 83. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the weck end- 
ing January 12th were £122; corres; onding week last year £112; decrease, 
2 Total to date, £264; corresponding period last year, £248; decrease, 

Bristol Tramways and Carriage Company.—The receipts for the week ending 
January llth were £3,386 Os. 9d.; corresponding period last year, £2,680 
lls. 8d. ; increase, £705 9s. 6d. 

Central London Railway.—The receipts for the week ending January 12th 
were £5,676; previous week, £5.847; decrease, £171. Total receipts to date 
(24 weeks), £128,003. Miles open, 6. 

City and South London Railway.—The receipts for the week ending January 
18th were £2,041; corresponding week last year, £1,124; increase, £917. 
Total to date, £4,059; corresponding period last year, £2,268; increase, 
£1,791. Miles open, 1901, 42; 1900, 84. i , 

Dover Corporation are Toe receipts for the week ending January 
12th were £158 lls. ljd.; corresponding week last year, £146 66. 6d.; 
increase, £7 4s. 74d. Total to date, £301 12s. 114d.; corresponding period 
last year, £805 5s. 7d.; decrease, £8 12s. 74d. Miles of track open, 8. 
Cer miles run, 1901, 4,809; 1900, 4,954. Number of cars, 11. 

Dublin United Tramways Company.—The receipts for the week ending 
January llth were as follows :—D. U. T. Co., electrio cars, £3,222 128. 8d. ; 
ditto, horse cars, £18 9s. Id.; D. 8. D. Co., electrio cars, £651 8e. 3d. ; total, 
8.93 Os. Od.; corresponding week last year—D. U. T. Co., electric cars, 
42.758 188. 6d.; ditto, horse cars, £111 6s. Id.: D. 8. D. Co., electric oars, 
#578 18g. 5d.; total, £3,443 18s. 0d.; increase, £449 2s. 0d.; aggregate to 
date, £6,908 17s. 3d.; aggregate to date last year, £5,506 19s. 6d.; increase, 
£801 17s. 9d. The mileage worked is 44 miles electrically, 1 mile by 
horses, as against 87 miles electrically, 7 miles by horses, for the corre- 
sponding period last year. 

Liverpool Overhead Railway.—The recei for the week ending January 
18th were £1,512; corresponding week last year, £1,529; decrease, £17. 
Total to date, £8,055; corresponding period last year, £2,984; increase, £71. 
Miles open, 6 miles 57 chains. 


STOCES AND SHARES. 


. Wednesday Evening. 
Tuer end of a nineteen-day account brings anxiety to the Stock 
Exchange in the most normal times; the settlement that finished 
to-day, Wednesday, has proved unusually trying, and in some depart- 
ments business is semi-paralysed, although the gambling spirit is 
being briskly fanned in the West African mining division. 
Investment markets, however, are suffering from an overdose of the 
Globe, and even now it is uncertain how far the ramifications of its 
deplorable collapse may extend. The weakness of Consols is 
another depressing circumstance, and the position of the Bank of 


England's reserve is not nearly so strong as it should be in such 
critical times. Consequently, our price lists exhibit few changes, 
and the only outstanding feature is the flatness of Central London 
Railway shares. Telegraph securities are a possible thought harder ; 
Electrical Supply descriptions are all quiet, awaiting the advent of 
the dividends. 


There has been some demand this week for the “ old-fashioned ” 
supply shares; as the market designates such steady-going 
investments as Westminsters, St. James's, and Metropolitana On 
the other hand, City of London Electric Lighting shares are 108. 
lower, the failure of the company to cope with the sudden demand 
for the current in the recent foggy weather being regarded as a bull 
point for the competitive Charing Cross and City concern. 
Smithfield Market Debentures are marked down five points, and the 
shares should be quoted lower. It is doubtful whether a seller 
would get more than 1} or lj if he desired to dispose of his 
holding. 

Curiosity is agog as to how the Brompton and Kensington Com- 
pany will issue the new capital which it has obtaiued powers to 


offer. We understand that no decision has been arrived at on this 


point. It is singular to notice, by the way, how the company's 
former title still clings to its shares. It is nearly always House- 
to-House which are dealt in — very rarely Brompton and 
Kensington. 


Central Londons are badly depressed, the latest cause for alarm 
being anticipations that the company may shortly be obliged to 
replace all its present rolling stock with new carriages which shall 
themselves be equipped with motors, and thus be independent of loco- 
motives, The latter, it is said, are wearing out the line at an alarm- 
ing rate. It may be just as well to take these reports with an extra 
large grain of salt. The company's oflicial statement and accounts 
are due in the course of a week or two, when shareholders, it may 
be hoped, will “ hear something to their advantage." 


City and South London stock has not moved upon a disappoint- 
ing dividend at the rate of 1} per cent., and the other electrical 
railway prices are the same as those of & week ago. City gossip 
has it that that white elephant, the Baker Street and Waterloo 
Railway, bas been purchased for half a million sterling by the 
London and South-Western Railway. As this is the company con- 
trolling the Waterloo and City, it is, of course, not quite unlikely 
that the story may have some truth in it. Naturally, the market in 
Baker Street and Waterloo shares is now as dead as nails, in fact, the 
only time when any dealiugs took place was those few days on 
whieh the publie were invited to subscribe for shares, when the 
usual pre-allotment carrot was dangled before the nose of the usual 
animal. 


Electric Construction shares are barder in price than is apparent 
from the official quotation, the new Preference issue notwithstand- 
ing. The directors are offering shares of the latter, carrying 7 per 
cent. dividend, at 55s, which is the price of the existing shares. 
How quietly the issue was arranged may be judged from the fact 
that not even the broker to the company knew anything about it 
until he saw the papers iu the Stock Exchange. 


British Electric Traction and Brush Electrical Engineering 
shares are both unaltered, the proposed working agreement being 
practically ignored by the market. In the manufacturing section 
Heuley’s Preference and Callender's Preference are both 5s. better. 
Last week it was the Ordinary shares of these companies which rose 
simultaneously; next week we suppose it will be the turn of 
the Debenture stocks to add a point or two to their prices. 
Telegraph Manufacturing are also ] better, but there has been a 
slight set back in National Telephones, on fears of a reduced 
dividend being declared. The Globe Telegraph and Trust announce- 
ment, referred to in another column, has had no effect upon the 
price of the shares. 


Telegraph securities are steady, with no fresh developments 
worth mentioning. The German Government failed to frighten 
Eastern stocks by their notification that proposals are being 
considered for the establishment of a new line between 
Germany and Holland and Shanghai, with Japanese and 
American extensions. Decidedly a most comprehensive scheme. 
While talking of telegraphs, it may be just as well to warn our 
readers uot to pay overmuch beed to letters that have beeu appear- 
ing this week in the press, advising a purcha-e of Anglo-American 
Deferred stock. The anonymous writer calls attention to the 
dividend of 27s. per ceut. paid last year on the stock, and while he 
admits that this month's distribution may be less, he does not 
mention that Stock Exchange estimates are guessing at only 5s. to 
78. per cent. as likely to be the figure. As the official announcement 
is made on the afternoon of the day on which the REVIEW appears, 
we cannot say any more on the subject at present. 


~ 


—— — 
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300,000! { Eastern and South African Telegraph, 4 r4 Mort. Deb. } 100 


Amason Telegraph 5 


NAME. 


African Direct Telegraph, 4 9, Debe. - 
7 Debs., Nos. 1 to 1,350 Red. 
EL DID Telegraph ... 


Do. do. Deferred 
Chili Telephone, Nos. 1 to 44,000 
Commercial Cable 
Do. do. Sterling 600 year 4 % Deb Btock Red. 
Cuba Telegraph " sae 
5 Do. 10 % Pret. 
irect Spanish Telegrap ET 
Do. do. 10 
Do. do. 4i 
Direct United States Cable ... 
Direct West India OM d b Be Deb. 


Eastern Telegraph, Ord. 
Do. 3 Pref. Stock. T «ds 
Do. Mort. Deb. Stock Red 
Eastern Extension, 4 and China Telegra 


ph 
Do. Da 250, 001 to 300,000 (iss. at.£3 pm. all pd.) £8 pd. 
Do. 4% Deb. Stock 


Cum. Pret e 


112 —117 


Nos. 1 to 3,000, red. 1909 100 —103 


112 —117 
100 —103 
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200, 000 / Do. 4 % Reg. Mt. Debs. (Mauritius Sub. N 99 —102% | 99 —102% 
180,227 | Globe Telegraph and Trust 104— 102 | 103— 103 
180,042 Do. do. 6% Pref. 16 — 153 15 — 153 
150,000 | Great Northern Telegraph, of Copenhagen as *. | 31 — 33 31 — 35 
: within Nos. 1 to 1, 200, » Red. 5: bo ik 
17,000 | Indo-European Telegraph 47 — 51 47 — 51 
100,000/| London Platino-Brasilian n Telegraph „ 6 % 104 —107 104 —107 
72,680 | Montevideo Telephone, Dit Qe it to 72, 680 i— 1 i- 3 
86,492 Do. do. 3 % Brat, Noe 110 8,493 — 1 $— 1 
590,000 | National Telephone, 1 to 590,000  ... T 43— 4} 4l— 43 
15,000 Do. 6 % Cum. ist Pref. 12 — 14 12 — 14 
15,000 Do. : Cum. 2nd Pref. ... 11 — 13 11 — 13 
250,000 Do. Non-cum. 3rd Pref., 1 to 260,000 4í— 53 4i— 53 
2,000,000 Do T Deb. Stock Eed. 94 — 97 94 — 
500, Do. Deb. Stock Red.. di 99 —102 97 —100 
171,504 | Oriental Telephone M Elec., Nos. 1 to 171, 504, fully paid — 1i — 1i 
100,000/| Pacific and European Tel., 4 * E Debe., 1 to 1,000 . 99 —102 99 —102 
11,839 Reuters iss aes ii 885 7 — 8 7 — 8 
3,381 | Submarine Cables Trust b vis es 124 —129  |124 —129 
58,000 | United River Plate Telephone Ses 44— 5 43— bł 
16,639 Do. do. 5 V Cum. pref. Nos. 1—16, 639 42— 51 4$— bł 
23,361 Do. do. Nos. 16,640 to 40,000 dc pd. 42— 54 4i— 5 
179,947 Do. do. b x, Debs. .. 102 —105 |102 —105 
171,000 West African Telegraph, 5 Y Debs... 99 —102 99 —102 
30,008 | West Coast of America, Nos. 1—30, 000 and 59, 051—593, 008 = 
150,000 Do. do. 4 % Debs., 1—1, 500 gua. by Bras. Sub. Tel. 99 —102 99 —102 
207,980 | Western Telegraph, Ltd., Nos. 1—207, 930 .. - s 13Z— 143 | 132— 14} 
75,000 Do do. 5 % Debs. 2nd series, 1906 101 —104  |101 —104 
948,777 Do. do. 4% Deb. Stock Red. yas 102 —106  |102 —105 
88,321 | West India and Panama Telegraph ies §— §— 
34,563 do. do. 6 % Cum. 1st Pref 6— 7 6— 7 
4,669 Do do. do. 6 % Cum. 2nd Pref. 5— 7 5— 7 
80,000. Do do, do 5 95 Debs., Nos. 1 to 1,800 103 —106 |103 —106 
ELECTRICITY SUPPLY COMPANIES. 
19, 661 Brompton & Kensington s Lt. Sup., Ord., 101 to 19, ds 5 6 6 7— 8 7— 8 és ps 
12,000 Do. 7 x, Cum. Pref... bas n 8i— 94 81— 9i is Ste 
50,000 | Charing Cross and Strand Electricity Supply  .. 518% 9 94— 1 94— 104 is ps 
20,000 Do. do. do. do. 44% Cum. Pref. 5] .. sd 51— 53 54— 5i 5l 53 
000 |*Chelsea Electricity Supply, Ord. T 5 6 6 7 63— 7 6g (à 
150,000 Do. do. b Deb. Stock Red. .. Stock ... | .. 109 —112 109 —112 T aet 
70,579 | City of London. Electric Lighting, 40,001—110,579... | 10 |6 4% 9 — 10 84— 9f | .. 
40,000 Do. 6 V Cum. Pref., 1 to 40,000 . ..| 10/6 P 13 — 14 13 — 14 133 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at £115) all paid ss 122 —127 122 —127 - 
40,000 ud of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | ni |4% 8)— 9 81— 914 T 
20,000 Do. do. do. 6 95 Pref, 40,001—60,000 10;6% ‘ies 114— 124 | 114— 124 T 
200,000 Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd. . od ze I ess 106 —109  |106 —109 8 
35,600 | Edmundson’s Elec. Corp., Ord. Shares 8 a Z5 cs — 5 4j— 5xd| .. 
75,000 Do. do. 44 95 1st Mort. Deb. Stock. SN ist 103 —106 101 —103 xd 
110,000 | London Electric Supply Corporation, Limited, Or 3| .. E là— 2 14— 2 13 
49,840 Do. do. do. do. 6 B Pref. 516% aoe 4— 5 4— 5 ie 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock| ... ie 98 —101 98 —101 5 Se 
85,000 | Metropolitan Electric Sup ly, 101 to 62,500 T 10 5 5 12 — 13 12 — 13 124 124 
220, 0007 Do. 44 Mortgage Lu Btock d m T 110 —113 |110 —113 11l1$ | .. 
250,000 Do. 34% Mort. Deb. Stock Red. .. Stock 96 — 99 96 — 99 i best 
6,452 | Notting Hill Electric Lighting 2 10 | 6 7% 144— 151 | 144— 15} . e 
40,000 | Bt. James's and Pall Mall Electric Light, Ord. T " 5 ag 1710 15 — 16 15 — 16 15242 
20,000 Do. do. 7 V Pret., 20,081 to 40,080 5,7 84— 83— 94 m ise 
150,000 Do. do. 34% Deb. Stock 8 ... | 100 Sas 98 .—101 98 —101 às T 
12,000 | Smithfield Market Elect. Supply, | Ord. 585 58 se 2 — 2 2— 21i is ies 
, 50,000 Do. do. 4% Deb. es 5 | 100 |. 85 — 95 80 — 90 804 | ... 
65,000 | South London Electricity Supply, Ord. is 5j .. 2g— 34 24— 3$ ys abs 
79,900 | Westminster Electric Supply. Ord., 101 to » 80.000.. 5 12 % 13 X 12 — 13 19 — 13 193 | 1928 
* Subject to Founders Shares. Quotations on Liverpool 8tock Exobange. 
Unless otherwise stated all shares are fullyipaid. vidends in def warrants, profite being 
ds marked § are for a year consisting of CTC oun M dei t a 


122 THE ELECTRICAL REVIEW. [VoL 48. No. 1,208, January 18, 1901. 


SHARE LIST OF ELECTRICAL COMPANIES.— Continued, 
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—— | 7 Stock manat. | Closing | + Closing | Business done 
Present Dividends for : : 
Issue. MATRES Share. the last three years. Jan. dn. Jau. ich. | Jan 16th, 1901. 
t | 1898. | 1899. | 1900. Highest | Lowest 
20,000 | British Aluminium 7 % Cum. Pref. . vu 10) «eax, Ses m 84— 94 81— 914 P fas 
300,000 Do. do. 5 95 1st Mort. Deb. Stock Red. e. Stock] ... - .. | 91 — 95 91 — 95 m i 
45,000 | British Electric Traction s sad do ROC BUS xus .. |124— 184 | 124— 134 134 
50, 000 Do. do. 6 % Cum. Pref. vec do EO nas "S .. |12 — 18 114— 124 "- 
350,000 Do. do. 5 95 Perpetual Debenture Stock ... Stock| .. m .. |120 —123 120 —123 
85, 0002 {British Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... | ... € bes i— i 4— ài OMM aes 
50,000 7 Do do. 6 % Cum. Pref., 150,000 E Cometh dua a as í— 3 f— 6 ase a 
500 f Do. do. 43 % 1st Mort. Deb ..]100, .. 85 . | 95 — 97 97 — 99 S pi 
70,000 | British Insulated Wire Ord. . — ids 5 15 % 20 . |104— 114 | 10$— 114 
70,000 Do. do. 6 V Cum. Pref. sss iu o 5| .. csi sae 5$— 63 51$— 6} 72 oe 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 is 2| 5%) 6% .. 1g— 1f 1g— 1j 12 1 
90,000 Do. do.  Non-cun. 6 Y, Pref., 1 to 90,000 s 2| 6% 6 9$ ... 2 — 21 2 — 2} 2710 
125,0007 Do. do. 44 % Perp. Deb. Stock ne .. (Stock) ... m . . |106 —111 106 —111 nds m 
108,710 Do. do. 44 % Perp. 2nd Deb. Stock .. Stock ... ex . . |101 —103 101 —103 a n 
30,000 | Callender's Cable dis shares, Nos. 1—30,000  ... 5 15 %| 15 P . | 13 — 14 13 — 14 1 5 ee 
40,000 Do. do. 5 % Cum. Pref. " 885 5, .. oi ees 51— 52 54— 6 51 53 
90, 000 Do. do. 43 % 1st Mort. Deb. Stock Red ... Stock -— T . . |109 —113 109 —113 110 bos 
206,297 | Central London Railway, Ord. Shares ve - esc 0| i re se 82— 93 8j— 82 9 83 
78,703 Do. do. Pref. half-shares.. ve a 5, ... AX M 44— 5} 44— 6 5 41$ 
78,703 Do. do. Det. do. Es ^ iss 5 YE me 4 — 4} 31— 32 4 3g 
855,000 | City and South London Railway . . [Stock 23 12%] 132%] 52 — 56 52 — 56 S bos 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60,000 . ..| 10; .. Los E 44— 53 44— 5% 
54,000 | Crompton & Co., Nos. 13 rer Rex. w. ni ne 3| 6%! 72% 34— 4 34— 4 
Do. 5 Y 1st Mo o 
200,000 £100, and 901 to 11,000 of £50 red * om 99 —102 99 —103 
99,261 | Edison & Swan Utd. El. Legt., " A” shares, £3 pd. 1 to 99,261 5 6 6 % 1g— 2} 1j— 2} 
17,139 Do. do. do. * A" Shares, 01—017,139  ... 5 6 6 % 34— 44 34— 41 
344,023 Do. do. do. 4% Deb. Stock Red 5s] 100 | 25 T 88 — 90 88 —.90 
100,000 Do. do. 595 2nd Deb. Stock Prov. Certe. all pe 100 | .. ids 96 —100 96 —100 in "m 
112,100 | Electric Construction, 1 to 112,100 ... 26 N 6% li— 28 12— 23 2k lj 
25,000 | Do. do. 7 Cum. Pref., 1 to 25,000.. ../ 2 7 . | 23— 3 21— 8 3 22 
182,500 Do. do. Perp. 1st Mort. Deb. Stock .. Stock is . |103 —106 101 —104 xd eu 
9,600? Greenwood & Batley, 7 ^d Cum. Pref., 1 to 9,600 ... iun 10| 7 7 & ee 10 — 11 10 — ll Er O 
30,000 Henley’s (W. T Telegraph Works, Ord. .. : 5 14 5 15 .. |134— 144 133 — 14i 144 | 14} 
30,000 Do. do. 4$ % Pref. .. 5| 7 - 51— 52 51— 6 P T 
50,000 Do. do do. 41 Mort. Deb. Btock... Stock| ... -— 108 —112 108 —112 i se 
50,000 | India-Rubber, Gutta-Percha and Telegraph ee .. 10,10 Y 10% 203— 214 | 208— 214 211 | 20j 
300,000 Do. do. do. 4 95 1st Mort. Deb. ..1100| .. a .. |101 —104 {101 —104 102 P 
37,500 Liverpool Overhead Railway, Ord. ... ve ..| 10, 8} 38%| .. 81— 88 8ł— 83 vs 
10,000 if Do. do. Pref., £10 paid 10 5 b .. | 134— 134 | 131— 133 Pss sat 
37,350 | Telegraph ry iso and Maintenance ee 12 | 15 15 dus 38 — 412 38 — 42 41 403 
150,000 Do. 4 Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 | ... xs . . {100 —103 100 —103 T "e 
9005 Telegraph Manufacturing, Ord. Nos. 1 to 20, 000 5 8 V 12 . 10 — 11 10 — 11 104 
Do. do. 5 95 Cm. Prf. Nos. 1 to 20,000... b T 51— 653 51— 6 e 
540.0005 Waterloo and City Railway, Ord. Stock  ... .. 100 3 [4 3 [4 . 194 — 97 94 — 97 dus 
1 Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully peid. 
LATEST PROCURABLE QUOTATIONS OF rds agi NOT OFFICIALLY U TER: 
Bron ton and Kensington, 44 % Debentures of £100, 103—106. Misc and Knightsbridge Electric Lighting, Ordinary Shares £6 (fully 
golidated Telephone Construction and Maintenance, 3/—5/- puo 114—124; 1st Preference Cumulative 6 25 5 (tally liy paid) 621—114. ud 
ntures, 102—106. Dividend, 1899, on Ordinary Shar 


National Electrio Free Wiring, 12/6 paid, §—§. | 


iN and Hyde E otio 2250 pd.), Ord., 16—17. *T. Parker, £10 (fully paid), 16. 


f. (£10 pd.), 10—104. 
? “rome ‘From Birmingham Shar Share List. Bank rate o? discount 4 per cent. July 19th. 1900 
MARKET QUOTATIONS, Wednesday, January 16th. 
CHEMICALS, &c. | This week. Last week. Inc. or Deo. | METALS. &o, (continued.) | This week. | Last week. ‘Ine. or Dec. 
—— . ͤ M ———— A — —— — — — M— — — — — — ͤ AAA AAA s — d 1— — É—— — — 
a iun Se ais .. per owt. | 5J- i 5 / ia | g Copper Sheet oe ie . perton £86 £86 ke 
a " .. per owt. 92/. 22J- và | 9 „% Rod. .. per ton ' £86 £86 ws 
a ,9 Oxalio . ee ee per owt. ; 82 / 92 oe 8 99 (Electrolytio) Bars oe per ton £82 £82 
a n Bulphurie .. ci .. per owt., / 5/6 ; 6 - T eets per ton £90 £90 
a Ammonia; Muriate (ocyatal) .. «ber ton | £810 280 0 l3 : H. C. Wire per Ib. ö. 974. 
s 0 ate (o per ton e m : per lb. ` : 
ee per ton £30 £80 i ee f 7 Ebonite Rod ee e oe e per lb. 5 * 
d Bleachin powder es .. per ton £7 £1 Ps | J n Sheet cs s .. Per lb. js 6j- 
a Bisulphide of ares is .. per ton ö £15 £15 - n German Silver Wire .. per lb 1/6 1/6 
a Borax vs .. per ton £17 10 £1710 ; h Gutta-percha fine . vs .. per lb. 8/- +. 
a Bensole 90 ) per | 77 7/0 h India- rubber, Para fine .. .. perlb. N i ae 3008 deo. 
a per gal 5/6 5/6 1 Iron, Charcoal Sheets... per ton £1 T 
a Copper Sulphate per ton £25 £25 1 „ Furt (Cleveland warrants) -. per ton: 4075 49/10 1/5 dec. 
a Lead, Nitrate m .. per ton | £25 £25 1 „ . according to size per ton From £11 From £11 ie 
a „ WhiteBugar .. . per ton £81 £8 $ 4 .. per ton, 70/- to 72/6 | 70/- to 72/6 ue 
a Meh 1 8 ne . per ton | ee c i 1 „ Wine valvaniood No. .. per ton Phe bs 4 rere 5/- dec 
a Methy piri per gal. to E 
a Naphtha, Solvent (90% at 100 G). per gal.: — 6/8 5/6 g Lead, English Ingos — . . per ton [ 16 10% 216 15 ]| / deo. 
` a Potash, Bichromate, in casks.. per Ib. 34a. 9 » Sheet 925 .. per ton £19 £19 
a „ Caustic (75/80%) .. per ton 2 m Manganin Wire No. 2 .. per lb. 8/- 8/- 
a „  Bisulphate ex .. perton £85 £85 g Mercury per bot. £926 £9 26 
a Shellac .. per owt. 64 / 64 / " d Mica (in original cases), small . per lb. 8d.to 9d. | 8d. to 9d. 
a Sulphate ot ‘Magnesia .. per ton £4 10 £4 10 d „ n is medium per lb. 1/9 to 2/9 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 £6 d d „ „ large .. per lb. 8/8to 1/8 | 8/8t0 7/8 oe 
: is A arg " per ton £5 10 £5 10 p Phosphor Bronze plain castin per lb. | 1/03 to 1/8 | 1/04 to 1/3 ss 
Lum .. per ton £5 £5 p ^ rolled bars & rods per Ib. liltol/4 | l/ltolj/4 : 
3 Soda, Caustio T white 70 %) .. per ton £10 15 £10 15 p T Pup per 2 From 1/8 | From 1/8 
a n tals .. per ton 28 £8 o Platinum : pero £4 £4 
a v Bichromate, casks... per 1b. 23d. 23d. p Silicium Bronze Wire .. per lb. 1044. to 1/3 1042. 77 Pal 
: Steel, Magnet, aco'd ngtodesc'p'n per ton From £15 
| 99 [T] in bars £58 ^w oe 
METALS, &o. ! g Du block .. .. . per ton 2125 125 
b Aluminium Wire, in ton lots. per ton 7191 £224 oe | 0 » foil ; E" .. Per lb. 27. ss 
b Sheet, in ton lote per ton £191 4191 ik wire, Nos. 1 to 18 per lb. 1/9 1/9 es 
p Babbitt's metal i ingote per ton | £80 to £145, £80 to £145 a p White Anti. friction Metals — 
e Brass (rolled metal % to 13) basis per Ib. 138. na- " White Ant” brand . per ton is to an £40 to m 
e „ Tube (brazed) .. .. per lb. 10d. 10d. J Yarns, Cotton, Single 101b. b'näi's per lb. 
€ „ „ (solid drawn) .. per lb Sd. 8d. j „ Best Flax, 6 lea .. per lb. ; 
6e „ „ basis T ; r lb d. d. ' j „  Hemp,8 ply 10 lbs. .. per lb. 41d. 92 dd. inc. 
: Copper Tubes (brazed) .. per lb | lid. lid. | j Russian, 10 lbs.. per Ib. 52d. 4d. inc. 
(solid drawn). per lo. 101d. 102d. i Jute, 180 Ibs. rove per ton £14 10 414 10 PM 
d Copper Bars (best selected). per ton | £86 £86 | | Zinc, Sh’ t. (Vielle Montagne ond. ) per ton £28 2 6 422326 
b He Gi C WE e E ree TE ign Mot ater ist, 
e um Co., . esers. James a m Mesars. W. T. " 
niri pP Messrs. Thos. Bolton & Bons. supplied by} ^ f Messrs, Jackson aT Till, duo anoni n NM . Ormiston & 
supplied by | 3 Messrs, F, W & Sons. s J | í Messrs. Bolling & Lowe. supplied by o Mons, Johnson, Matthey & Con Ltd. 
e Messrs, Smith & Co, 1 Messrs, Henry O. Yeo & Co. The Phosphor Bronze Oompany, L 
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THE CASE FOR ELECTRIC POWER 
DISTRIBUTION.* 


Bv W. B. ESSON, M.LC.E., M. I. E. E. 


(Concluded from page 54.) 
By superposing diagrams, figs. 1 and 3, and reducing the useful 
return to a common basis for both, we get fig. 4, which shows the 
indicated horse-power required for electrical and mechanical dis- 
tribution respectively, the line, B c, representing the former and 
the line, D E, the latter. Distances between B c aud D E measured 


o 41 2 3 4 5 6 7 6 9 ro 
FRACTION OF LOAD 
Fig. 4. 


on the ordinates show the difference in the indicated horse-power 
required by the two systems. Observe that at full load we save 
about 10 per cent. in the indicated horse-power by electrically dis- 
tributing the power, and at three-quarters, half, and one-quarter 
loads 16, 24, and 38 per cent. respectively. 

The law governing the steam consumption of the engine now 
demands attention. How is the steam consumption influenced by 
the load on the engine, and what is the cost of steam per indicated 
horse-power at various loads? The law connecting the steam con- 


sumption with the load has been investigated by several engineers, 


notably by the late Mr. Willans, who made many interesting and 
valuable experiments on the subject. Mr. Willans found that in an 
engine running at a uniform speed and with constant ratio of 
expansion, the total steam consumption might be expressed with 
remarkable accuracy in the form = a + b 1. H. ., where a and b are 
constants depending on the construction of:the engine. This means 
that the steam used in the engine is made up of two quantities, one 
of which is constant and independent of the work being done, the 
other of which is proportional to the indicated horse-power. For 
engines which have a variable ratio of éxpansion the law is some- 
what different, but it will be sufficient for our purpose to assume 


60 80 100 120 140 160" 


I.H.P. 
Fic. 5. 


that inthe engine we have chosen the steam consumption follows 
the above-stated simple law, and the argument is not altered 
thereby. Taking 20 lbs. per indicated horse-power per hour as the 
consumption of steam for a non-condensiug compound engine and 
17 lbs. for the same engine working condensing, the diagram, fig. 5, 
shows the results obtained from an engine of 150-rH.P. Abscissm 
give the indicated horse-power, while ordinates represent the total 


* Paper read before the Civil and Mechanical Engineers’ Society. 


steam consumption per hour. The line, 4 B, gives the results for 
condensing, and the line, c p, those for non-condensing. It will be 
observed that the water taken by the engine when doing no work, 
but simply running round at full speed and overcoming its own 
friction, is, in the case of the non-condensing engine, no less than 
one-third of the steam it requires for running when giving its full 
power; while in the case of the condensing engine it is rather over 
20 per cent. The figures are from actual practice, so you need not 
worry about their accuracy. In consequence of there being a cer- 
tain quantity of steam which is independent of the load, the quantity 
per indicated horse-power increases greatly at light loads in non- 
condensing engines, and less so in condensing engines; conse- 
quently the saving in fuel is not, as has been so often assumed, pro- 
portional to the saving in indicated horse-power. 

At this stage we may fitly make inquiry as to the capital outlay 
required for a scheme of electric power distribution. It need 
scarcely be said that this depends entirely upon the amount of the 
power and the character of the area over which it is to be distributed. 
The extent of the works and the number and size of units into which 
the power is to be divided have all to be considered, so that dealing 
with general principles my only course is to adopt, for the sake of 
argument, a fair average and leave it to you engineers to make the 
necessary correction for each individual case which comes before 
you. The cost of generators per horse-power varies with their size, 
and the same holds for motors, the price of the latter running from 
£5 per horse-power for 50-H.P. sizes to as much as £15 per horse- 
power for sizes of 3 H. p. For every horse-power delivered at the 
motor shafts we have to furnish by the generator 1:2 H.P., and as 
regards the conducting system, the cost of this depends upon the 
extent of the premises and whether the power is delivered in large 
or small lots. I am going to assume that, taken all round, the 
capital expenditure, including generator, switchboard, conductors, 
motors and fixing, will amount to £20 per horse-power of motors 
installed, this being, in my opinion, a fair average. For the moment 
I am not counting as part of the expenditure, on account of elec- 
trical distribution, the cost of the engine, as we require an engine 
in any case, whether we distribute its power mechanically or 
electrically. If it becomes necessary to consider the cost of the 
engine it may be taken at £3 10s. per indicated horse-power. 

Now, if it is difficult to strike an average for the cost of an electric 
distribution plant, it is still more difficult to get a reliable average 
of cost for shafting and belting. The figure I give for this must be 
considered as subject to great variation. Itistaken at £5 per horse- 
power installed. The depreciation in belting we know to be 
extremely high, and for the purpose of this argument I shall assume 
that the all-round depreciation on the plant required for mechanical 
distribution, including belts or ropes, may be taken at 15 per cent. 
That on the plant for electrical transmission may be very fairly 
taken at 5 percent. Allowing interest at 5 percent., there requires 
to be set aside annually to meet interest and depreciation, for elec- 
trical distribution £2 per horse-power installed, and for mechanical 
distribution £1 per horse-power installed. To make the adoption of 
electric distribution worth while, then, there must be shown a direct 
or indirect annual gain in its favour of £1 per horse-power, being 
the difference between these two amounts. 

We have now got together such data as are available for our 
purpose of comparing from the economic point of view the different 
systems of distributing power. Combining figs. 4 and 5, there is 
shown in fig. 6 the total steam consumption in the engine both for 
mechanical and electrical distribution, and it is upon the results here 
represented that we shall base our estimates of the fuel cost. I 
shall take it that the motors installed aggregate 100 H.P., and that 
we use for driving the generator the 150-1.H.P. engine, for which bas 
been given in fig. 5 the steam consumption. Abscisse represent the 
horse-power obtained from the motors, and ordinates the steam. 
The full lines, A B and c D, represent the consumption per hour for 
mechanical distribution, non-condensing and condensing respectively, 
while the dotted lines, E F and d m, represent the consumption for 
electrical distribution. Now, it will be seen that electrical driving 
has everywhere the advantage óver driving by shafting and belting. 
This saving increases as the power is reduced, so the question arises 
in getting out our comparison of costs: What proportion of load 
should we assume to represent the conditions of actual working ? 
Suppose we say that 80 per cent. of the machines run simultaneously, 
then we save about 10 per cent. of the steam by adopting electric 
driving, but when running at very light loads—working overtime, 
for instance— we may, as shown by the diagram, save over 25 per 
per cent. Possibly, if we assume that the load throughout the year 
averages three-quarters of the full load, we shall not be very far out. 
On this basis, by employing electrical instead of belt driving, it will 
be seen that we save 13 percent. in steam. Note that though 
the saving in power at quarter load is 38 per cent., the saving in 
fuel is, due to the law of the steam engine, only about 24 per cent. 

The cash value of this saving depends upon the price of fuel, 
having regard to its thermal value. This varies in every district. 
At the pit's mouth it is low ; in the London district it is high. You 
would, of course, be able from the circumstances to assign the proper 
value in each case, but for the purpose of the present argument we 
shall assume that every 100 lbs. of steam raised costs 1d., this corre- 
sponding to a value for coal at about 18s. per ton. Now, on refer- 
ence to the diagram, fig. 6, it will be seen that driving electrically 
at three-quarter load we save 375 lbs. of water every hour we run. 
According to the price assumed, this is equal in money to 34d. 
per hour, and for 3,000 hours per annum, which allows for some 
overtime, we get a saving of £46 17s. 6d. due to electric driving. 

Note that, provided a similar engine is used for electric and belt 
driving, the saving is no greater in a condensing than in a non- 
condensing engine. From the diagram, fig. 5, it will be seen that 
the addition to the steam consumption is per indicated horse-power 
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the same for condensing as for non-condensing, though on account 
of the quantity of steam, which is independent of the indicated 
horse-power, being in the former case less, the total consumption for 
a condensing engine of given size is correspondingly diminished. 
By electric driving, however, we simply reduce the indicated horse- 
power, and as the steam to be subtracted for a given reduction of 
power is the same both for condensing and non-condensing, the fuel 
saving is not in the least influenced. HM 

It appears, then, that taking this case of mere substitution of 
electric for belt driving, there is not a large saving in the direction 
of fuel consumption to be expected. With regard to the belt 
driving, the assumption was made that friction, including that of 
the engine, accounted for 40 per cent. of the indicated horse-power, 
but it must be remembered that though this is a fair average, on 
occasions friction runs away with as much as £0 per cent., while in 
some cases only 20 per cent. is lost, and the only way therefore to 
get at the real waste is to treat specially each particular problem 
that turns up. It will be readily understood that the balance may, 
according to circumstances, lie with either method of distribution. 
It depends largely on the area over which the power is spread. 

Again, the saving depends, as we have seen, on the average load. 
If it is necessary to work a good deal of overtime, when only a few 
of the machines scattered about the various parts of the works have 
to run, the saving is increased ; on the other hand, if full load is 
the rule, and partial load or overtime the exception, the saving is 
not so great. Further, in the case considered, the assumption is 
made that in adopting electric distribution, all the shafting and 
belting is dispensed with. This, however, is not at all likely, and 
the question is, even with the best arrangements made for elec- 
tric distribution, what proportion of shafting and belting is it 
necessary to retain? Proposals have come before me which 
admitted of the shafting being reduced to a negligible quantity, 
but there are cases, on the other hand, where the shafting and belting 
could not be appreciably reduced by the introduction of motors. 
One example comes forcibly to my recollection—that of a cotton 
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millin India. It was proposed to drive this electrically, but the 
mill was all on one floor, and the machinery was so compactly and 
symmetrically arranged, that no point could -be found in the dis- 
tributive system where the introduction of motors would save in 
friction anything worth speaking of. So far as fuel consumption 
goes, this is the crux of the matter. Wherever we put iu a motor, 
in the nature of things we lose at once, and between the motor 
terminals and its shaft, 10 to 15 per cent. of the power we have 
delivered to that point. If we continue with shafting and belting 
we save this loss, and the question therefore is: Do we gain, by 
employing electrical distribution up to that point, euch an advantage 


oger distribution by shafting as will justify us in dropping that 10. 


or 16 per cent.? Undoubtedly we do often, but it was not so in 
the cotton mill referred to. And from another point of view this 
kind of case is the worst for electric driving, as a mill generally runs 
at full load or is stopped altogether. When slack, half or three- 
quarter time is worked, as the case may be, but they work full load 
whilst they are at it. Here it may be mentioned that on the 
Continent, where cheap electrical power is purchased for manu- 
facturing purposes, it is customary for such power to be distributed 
by shafting and belting. A few motors are installed to drive 
different sections of the works, just as steam engines might be 


installed, but it is unusual to employ separate motors for individual 
machines. In America the same holds good. In textile factories 
either one large motor or a number of smaller ones are installed, 
say, from 50 H.P. to 130 H.P., as in a cotton mill lately set to work in 
Carolina. Again, in engineering works it is usual when the machine 
tools require less than 4 H.P. each to group them on short lines of 
shafting, each section taking about 24 H.P. ; 

Lastly, there is, of course, the cost of fuel influencing the saving. 
If the fuel costs per ton less than I have assumed, always having 
regard to its thermal value, the saving will be less; if it costs more, 
the saving will be greater. Once I was asked to advise a company 
as to the advantage which might be expected from doing away with 
the large engines driving different sections of their works, centra- 
lising the boiler and engine plant, aud distributing the power every - 
where electrically. As it turned out that the fuel used consisted 
chiefly of shavings and sawdust, which cost nothing, the conversion 
would have been, considered from the fuel point of view, the 
maddest folly, but, as we shall see later, there are other matters to 
be taken into account besides fuel, and it is just possible that in 
cases apparently unpromising a consideration of these may some- 
times turn the scale. In the meanwhile, remember that upon these 
three factors the saving iu fuel depends. They are: the average 
load, the amount of shafting and belting which can be displaced, 
and the cost of fuel, and it is necessary to give these their proper 
value for each case that arises. 

Turning to the replacing of small engines by electric driving, 
there is here no question as to fuel economy. In works divided 
into sections of considerable size, each driven by a high-class com- 
pound engine, it is no doubt more economical, if the distances are 
not excessive, to distribute steam through carefully lagged pipes 
than to adopt electricity and substitute for these engines electric 
motors; but in the case of small steam engines the results all point 
the other way. From the diagram, fig. 6, it will be seen that for 
75 H.P. delivered we use about 2,500 lbs. of steam per hour for 
electric driving working non-condensing, and it is safe to predict 
that if this power were given by five single-cylinder engines of 
15 B.H.P. each, the consumption would not be leas than 4,500 lbe. of 
steam per hour. This means 2,000 lbs. excess of steam for every 
hour worked, dor, on the basis we have taken, an expenditure of 
ls. 8d., amounting for a year of 3,000 hours to £250. If it were 
possible to work the generator engine condensing, the saving would 
be £300 per annum. The electrical equipment certainly costs more 
than the steam equipment, but taking fuel at the price we have 


' assumed, it would pay in an existing works to put in an electric 


plant complete and sell the engines as old iron. . 

But if this saving can be shown by displacing engines which 
cannot be considered very bad as things go, what shall be said of 
the saving effected by displacing the rattletrap engines spoken of in 
the beginning of this paper. The waste of steam is here enormous, 
and if the power were furnished, not by engines of 15 H.P., but by 
engines of from 24 E. p. to 5 H.P., running under usual conditions, the 
water used would be not less than 8,500 lbs. per hour. This means 
that electrical distribution would result in a saving of 5s. for every 
hour run, aud for 3,000 hours this amounts to no less than £750 per 
annum. This is for fuel alone, and does not take into account the 
reduced wear and tear of boilers due to only one-third of the 
number being required for steam raising. In such cases, if the 
cost of coal were only one-third of what we have assumed, it would 
pay to clectrically distribute the power and throw the engines on 


the scrap heap. , 


Hitherto we have dealt only with the question of fuel, but there 
is also the matter of attendance to be considered, and in my opinion 
electric motors require less attendance than do shafting and belting, 
even if the latter are looked after properly. But the fact is that 
while motors arc generally under the supervision of an intelligent 
person, shafting and belting are too often left to the mercies of 
people who have been in no way trained to think; and consequent 
on the services of an electrician being sometimes enlisted, it has 
been thought that the cost of attendance on electric plant must be 
considerably more than on shafting and belting plant. ‘his is by 
no means the case, for as there is no machine to compare in mechanical 
simplicity with an electric motor, it requires very little attention, 
and the greater part of the belt mending being dispensed with, there 
is, I think, in the matter of attendance, a clear gain for electric dis- 
tribution. 

Where electric motors are substituted for small engines, however, 
there is no question as to the saving in the matter of attendance. 
The wearing parts of an engine are many, whereas in motors these are 
reduced to two bearings, and by making them substantial, and 
providing them with automatic lubrication, their wear may be 
rendered excessively small. Electric conductors properly insulated 
will last for many years without the least attention, but this can 
scarcely be said of a range of steam pipes erected in the open, and 
gubject to contraction and expansion. ere are jointe to make and 
kecp right, there are also glands to pack in the engines, and working 
joints to be constantly taken up if such poor efficiency as is possible 
to the system is to be maintained. But—and this is the melancholy 
truth—the attention is not given, and for the simple reason that 
the engines will work without it. Let steam blow from the pipe 
joints; let the engine piston leak; let water stream through all 
the glands, and still the engine will work. That is the mischief 
of it. Ifan engine refused to work with either of these defects it 
would have to be kept in order, and minimum waste would be thus 
ensured. But it continuesto run with all its faults, and an enormous 
coal bill bears witness to its inefficiency, and to the fact that 
because it will run anyhow it does not get the attention that it 
ought to. 

Now, it is different with electric motors. These require consider- 
ably less attention than engines should get, and very much less 
attention than they do get, but they insist) that the little attention 
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which is required shall be given to them. They must be kept clean 
and dry; and when we have said this we have said all, as good 
motors will, working under these conditions, run for an indefinite 
period without giving trouble. If these conditionsare not fulfilled, 
a breakdown is likely to result, with consequent stoppage, for a 
motor will not run having a defect which renders it inefficient. 
They run, therefore, at their proper efficiency or not at all; they do 
not with the lapse of time eat electricity as engines eat steam ; 
they need but little looking after, and the nature of the attention 
required is such that.everything under this heading can be carried out 
systematically and at small cost. By keeping an eye on the current 
indicators we can always tell what is going on in an electric system, 
but working with small steam engines there is nothing to indicate 
when the steam consumption becomes abnormal. Again, the boilers 
are generally dotted about the works, a couple here, a couple else- 
where, and sgo on. By centralising the boiler plant, we can with 
electric distribution effect further economies in the attendance and 
further reduce losses, whilst, needless to add, there is iu electric 
conductors no waste analogous to that due to condensation in steam- 
pipes which goes on whether the engines are running or not. 
Hitherto we have dealt with direct savings in fuel and attend- 
ance, and these appeal principally when proposals are before us for 
electric installations in existing works. When laying out new 
works the object, of course, is to adjust exactly the means to the 
end—that is, to arrange everything so that the particular articles 
manufactured shall be produced in the best quality at the lowest 
cost aud with the geatest expedition. Now, when shafting was the 
only means at our disposal for distributiug the power, the machines 
had to be located with regard to the most convenient arrangement 
of driving, and in many instances the position which best suited 
the shafting did not agree with the position of greatest suitability 
for the work to be done. With electrical driving it is altogether 
different. Shafting cannot be made to turn corners without 
cumbrous and noisy gear, but electric conductors can be led any- 
where without trouble. While with belt driving, machines must 


be installed with special regard to the run of the shafting, . 


electric driving places no restriction as to the position of the 
machines, and they can be placed with regard only to economy 
in production. It is conceivable that the advantages secured by 
electricity under this heading may in many instances be so great as to 
dwarf the direct savings of which I have already spoken, and this 
is what was in my mind when I remarked a few minutes ago that 
fuel was not the only thing to be considered.. Quite apart from any 
saving of labour in the attendance on the distribution plant, we 
have the economy of labour in production which results from our 
being able to place our machines in the positions best suited to 
secure continuity in the treatment of the raw material, and this is 
a very great advantage. Again, as regards cost of plant, baviug no 
time-worn machinery to displace, we have not to make for new 
works any sacrifices of capital. The result of all this is an increased 
output proportionally to the capital outlay in machinery, while 
better lighting of the shops, due to the absence of overhead shafting 
and the greater cleanliness resulting, undoubtedly make for the 
same end. He would, indeed, be behind the times who would think 
of laying out new works without taking seriously into consideration 
the advisability of distributing the power by electricity instead of 
by the ancient method of shafting and belting. It is not contended 
that increased output will necessarily follow a displacement of small 
steam engines by electric motors, as here the economies are chiefly 
in the direction of diminished coal bills and less labour in attend- 
ance. In displacing shafting and belting, however, where the 
saving in the coal bill and attendance is not so marked, we have to 
look to the increased output as constituting the chief advantage. 

Wherever electric motors have displaced small steam engines 
large savings have resulted, and cascs have been known where the 
whole cost of the electrical plant has been returned in one year as 
saving in fuel and wages. In dyeing, bleaching, calico printing and 
paper works, in sugar refineries, in sawmills, in iron and steel works, 
in ship-building and bridge-building yards and boiler shops, the 
electric motor has pushed the steam engine out, to the great advan- 
tage of the producer. As applied to haulage and pumping in mines 
and collieries, electricity has proved invaluable. For driving live 
rolls, bending rolls, punching machines, shears, portable drills, and 
the other tools about an ironworks, the electric motor is by far the 
most efficient appliance ; while for working cranes, hoists, clevators, 
turntables, fans, pumps, and performing the like functions, it has 
no equal. When once an installation is put in, it takes very little 
time to appreciate the possibilities of electricity. Beginning 
possibly with a small electric light installation, in the course of 
time two or three motors are requisitioned to drive out-of-the-way 
machines; by-and-bye more motors are added, and so the develop- 
ment goes on until it is determined to adopt electricity wholesale 
for driving the machinery. Thisis history which has repeated itself 
over and over again. 

Electricity, moreover, stimulates expansion on account of the 
extreme flexibility of the electrical system. When a new machine 
can be planted down anywhere without reference to existing drives 
it is a very different matter to having to consider how the shafting 
can be extended, how it can be carried from building to building, 
whether walls are strong enough to support it, or how steam is to 
be led to the spot. In this matter of convenience there is really no 
comparison possible between the electrical and other methods of 
power distribution, the facility with which electric conductors can 
be extended and led in any desired direction, and the extreme 
simplicity of the electric motor, placing it far and away beyond 
rivalry. 

Again, not only does electricity save money because it provides 
us with a better method of distributing power, but consequent upon 
its having been recognised by the mechanical engineer as a trust- 
worthy agent always available for his use, he has been led to devise 


entirely new ways of doing things, by which the cost of production 
has been greatly lessened. I need only cite the economies which, 
due to the use of electricity, can be derived from the utilisation of 
blast-furnace gases. The gas is burnt in gas engiues or under boilers 
for steam engines, the engines driving electric generators, from 
which power is distributed electrically to motors placed all over the 
works. Such a plant has been running at the rail mills of the North- 
Eastern Steel Company, of Middlesbrough, for some time now. 
Steam is generated in gas-fired boilersto supply horizontal compound- 
coudensing engines having two-phase generators directly mounted 
on their crankshafts. Part of the curreut is used at the ironworks 
to drive the motors for workiug the ram and charger for the coke 
ovens, with the disintegrator, elevators, and other accessories of the 
coking plant, and part is transmitted through overhead conductors 
to the steelworks, there to be distributed among motors driving the 
mechanics’ shops, the travelling cranes, saws, rail straighteners, and 
pumps, and put to all the various uses which can be found for 
motors in an up-to-date rail mill. i 

The mechanical engineer should be as keenly alive to the advan- 
tages gained by electric distribution as he is to the advantages 
gained under different circumstances by hydraulic distribution or 
compressed air. This does not mean that he should be able‘ to 
design either electric, hydraulic, or pneumatic machinery, which is 
properly left in the hands of competent experts, but he should be 
thoroughly conversant with the possibilities of all the appliances 
from which he bas to choose. We should say that the engineer who 
did not know how a steam or gas engine or water- motor acted was 
ignorant of his business—in fact, we should not call him an engineer 
at all—and no engineer can claim to be of the twentieth century 
who does not possess some notion of magnetic fields and the genera- 
tion of electric currents. I want to emphasise this because I think 
that the application of electricity would have gone ahead more if 
engineers had taken more trouble to understand it, and it is 
certainly their business, as I have said, to be familiar with the 
nature of the tools they have to work with. There is nothing parti- 


cularly subtle about the construction of an electric generator, and 


engineers should be as familiar with electric conductors as they are 
with steam or water pipes; though they are wrapped in rubber 
there is no reason why they should be wrapped in mystery. 

In concluding this paper, mostly written in the train, I would 
remind you that I have by no means exhausted the subject. On the 
contrary, I have been obliged to confine myself to a general treat- 
ment, leaving members themselves to fill in the details applicable 
to each particular case. For the purposes of the argument it has 
been necessary to make an assumption here, and a supposition there, 
and to adopt hypothetical values elsewhere; but an honest en- 
deavour has been made throughout to present the case fairly. It 
is nothing to us what vehicle be employed for the achievement of 
ourends. We have to select the best, but beyond doubt there is an 
extremely strong case for adopting electricity for the distribution 
of power in the great majority of industrial operations, and often 
when, as in many instances, it involves the scrapping of existing 
plant. I bave in this paper assumed that the aggregate horse-power 
of the motors installed is equal to the power which the generator 
can supply. As we have taken the average running load of the 
motors to be three-quarters of the power installed, obviously the 
generator would do smaller; but having regard to the temporary 
loads due to electric cranes, turntables, hoists, &c. we may as well 
let the relative proportions stand, as the aggregate capacity of the 
motors to the capacity of the generator depends entirely upon the 
nature of the business carried on. In no case need the generator 
be larger than we have assumed, and if it is too large, the difference 
is against electric distribution, both as regards capital outlay and 
running charges. We are, therefore, on the safe side. 

And so I bring this somewhat sketchy contribution to a close. If, 
in calling your attention to the great field which is opening up to 
the engineer in the electrical distribution of power, I have been 
fortunate enough to interest you, I am very well satisfied. 
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THE USE OF ALUMINIUM AS AN ELECTRICAL CON- 
DUCTOR, WITH NEW OBSERVATIONS UPON THE 
DURABILITY OF ALUMINIUM AND OTHER METALS 
UNDER ATMOSPHERIC EXPOSURE. 


By Jonn B. C. Kznsuaw, F. I. C. 
(Abstract of Paper read January 10th, 1901.) 


I.—INTRODUCTION. E 


Tue high price to which copper has been forced in recent years b 
a combination of natural and artificial causes—a combination which 
it is unnecessary to discuss in this paper—has led to renewed 
interest in aluminium as a substitute for copper in electrical power 
transmission schemes. 


II. RELATIVE Costs OF COPPER AND ALUMINIUM. 


In order to compare the price of aluminium with that of copper 
when used for conducting purposes, it is necessary to make allow- 
ance for the fact that the specific gravity of aluminium is rather less 
less than one-third that of copper, and that its conductivity for 
wires of equal sectional area is only from 50-63 per cent. that of the 
more common metal. The following formula is useful for calculating 
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the relative prices of equal lengths of bare conductors of the two 
metals of equal electrical capacity. 


RX PX ¢. 

S XN Xx C 
In this S, P, and c represent the specific gravity, price, and conduc- 
tivity of copper, while s, p, and c represent the corresponding values 
for aluminium. 


Taking the most reliable values for the physical constants of the 
two metals, and the most recent market prices, namely — 


em *. 8:93 e is . 2°68 
8 .. 100 MTS "T 59 
P... .. 491 per ton. p £224 per ton. 


and inserting these in the formula given above, we obtain the fol- 
lowing price ratio:— 

893x 91x 59 798 Cu. 

2:08 x 224 x 100 1,000 Al. 

Expressing this ratio in another manner, £798 expended upon 
copper will equal £1,000 expended upon aluminium for the same 
length of wire of equal carrying capacity; and aluminium is, there- 
fore, much the dearer metal of the two. 

Special rates are, however, offered where large quantities of 
aluminium are taken iu rod or wire form for electrical purposes, and 
in the United States large quantities of the new metal have been sold 
at 29 cents per lb. = £135 per ton.? 

Using this figure in the formula given above, the cost ratio for 
conductors of equal length and equal carrying capacity becomes— 


893 x 91 x 59 _ 1,325 Cu. 
2:08 x 135 x 100 1,000 Al. 
and copper is seen to be the more costly material. 


III.—INSTALLATIONS OF ALUMINIUM IN THE UNITED STATES 
AND IN THE UNITED KINGDOM. 


The low price at which aluminium is being sold for conducting 
purposes in America therefore explains the readiness of electrical 
engineers in that country to adopt the new metal. It may be 
explained here that at present there is no talk of using aluminium 
for insulating conductors ; the greater sectional area of the metal for 
equal carrying capacity (1:68: 1:00) rendering it impossible to use 
it for such covered conductors, until it has fallen to a much lower 
price relative to copper. 

The following are the particulars of some of the bare aluminium 
transmission lines already completed across the Atlantic. 

At Niagara Falls there are two aluminium transmission lines. 
Roth these lines are short, and are stated to be working satisfac- 
torily. 

The Hartford Electric Light and Power Company have an 
aluminium line between their generating station at Tariffville and 
Hartford—a distance of 11 miles. The diameter of the stranded 
cable used is 1 inch, and it weighs about 1,500 lbs. per mile. 

The aluminium transmission line of the Snoqualmie Falls Power 
Company has been frequently described in the technical press. It 
runs between the Falls and the two towns of Tacoma and Seattle. 
Its total length i8'34 miles. The aluminium used has been alloyed 
with 14 per cent. of copper, and the increased tensile strength of 
this alloy has enabled spans of 120—150 fect to be safely used. 

The Blue Lakes Power Company have an aluminium line in use 
between their power house at Blue Lakes and Stockton—a distance 
of 36 miles. The line originally erected has been replaced by one 
of greater carrying capacity, and 1,000,000 Ibs. (446 tons) of the 
metal have been used for the new line. At 29 cents per lb. this 
represents an outlay of £00,400 (or £1 677 per mile) for the metal 
alone. 

One of the most interesting of the power transmission schemes in 
U.S.A. for which aluminium is used, is that of the Telluride Power 
Company. This company generates current at Provo, in Utah, and 
distributes it over an 80-mile circuit to the mines at Mercur and 
at Tintic. 

Other power companies in America, in connection with which 
aluminium is used, or is about to be used, in place of copper, are 
the following :— 

1. North Yuba Power Company, 63 miles. 

2. The Municipal Supply Company, 18 miles. 

3. The Big Cotton-Wood Power Company. 

4. The Staudard Electric Company. The company has been 
floated to develop a scheme for supplying San Francisco from a 
generating station in the Sierra Nevada Mountains, 150 miles dis- 
tant. The success of this project depends upon the possibility of 
using and maintaining the proposed pressure of 60,000 volts. It 
has been decided to use aluminium cables for the scheme; and 
estimates have been prepared. 

In addition to the power-transmission lines named above, alumi- 
nium is being used in place of copper for conducting purposes by 
the Waxahachie Electric Light Company, of Texas; by the North- 
Western Elevated Railroad Company, of Chicago; by the Kansas 
City and Leavenworth .Electric Railroad Company; and by the 
Manhattan Elevated Railroad Company, of New York. For tele- 
phonic and similar purposes it is in use by the Pennsylvania Rail- 
road Company, by the Pacific States Telegraph aud "Telephone 
Company, and by the New York Telephone Exchange. In this 
country the Northallerton Electric Lighting Company have four 
miles, and the British Aluminium Company, at their Foyers Works, 


* Messrs. T. Bolton & Sons inform the writer that in this county 
£170 per ton is quoted for large orders of the wire. 


have several miles of aluminium in use for various purposes ; and 
the Post Office authorities are making experimental trials of the 
metal for long-distance telephonic communication. 

The difficulty of soldering aluminium bas been surmounted in 
most of these schemes by using mechanical joints, the MacIntyre 
sleeve-joint being that usually adopted. In one or two cases, as at 
Niagara and at Northallerton, soldered joints have been made, but 
the writer doubts whether these will prove as satisfactory. 

This summary of the chief installations of aluminium as an elec- 
trical conductorin the United States and in this country, shows that 
considerable progress has been made. In time the metal, if 4t be 
found to possess the requisite durability, may become an important 
rival of copper in this new field of usefulness. 


IV.—DvcRaBILity OF ALUMINIUM AND OTHER METALS UNDER 
ATMOSPHERIC EXPOSURB. 


In order to obtain independent and reliable figures concerning the 
effects of exposure upon aluminium, the writer, since October, 
1899, has been carrying out two series of observations in the North 
of England. The samples of aluminium used are in rod and wire 
form, and were kindly placed in the writer's hands by Messrs. T. 
Bolton & Sons, of Oakamoor Wire Works, and by the British 
Aluminium Company. In order to make the investigation more 
complete, the inquiry was extended to all metals and alloys used 
for electrical conductors, and samples of copper, tinned copper, and 
of galvanised iron wire were also sent to the writer by Messrs. T. 
Bolton & Sons. It is a curious fact that there would appear to have 
been no previous scientitic observations upon the durability of these 
metals or alloys under atmospheric exposure, and the choice of the 
metal or alloy for overhead wires in any particular district has 
apparently been settled by eustom rather than by scientific know- 
ledge. 

The methods of observation adopted by the writer in hie experi- 
ments were as follows:— 

The rods and wires were cut into 2-feet lengths, and were 
mounted upon glass insulators in two frames, so that their position 
was parallel one to the other, and horizontal with regard to the 
ground. 

The frames carrying the wires were so placed that the drops of 
water collecting upon the wires in wet weather could not by any 
chance pass from one wire to another, and thus bring electrolytic 
action into play. Each length of wire was carefully marked and 
weighed before commencing the exposure, and the weights recorded. 
The one frame with its nine insulated sample wires was exposed 
upon the roof of a building in St. Helens, Lancashire, from October 


: 11th, 1899, to August 23rd, 1900, and the second frame was simi- 


larly exposed at Waterloo, Lancashire, for the same period of 10 
months. 

The climate of St. Helens is probably too well known to need 
description, but it has improved considerably in recent years, owing 
to the closing of several chemical works. The place in which the 
wires were exposed is now singularly free from chlorine and hydro- 
chloric acid gases. 

Waterloo is on the Merscy, six miles north of Liverpool, aud its 
atmosphere is that of an ordinary west-country seaside town, plus 
much sand. During the exposure period of 10 months the frames 
were not touched or moved. At the end of this period the wires 
were removed from the frames, cleaned from the soot and dirt of all 
kinds which had accumulated upon them, and after thoroughly 
air drying, were re-weighed. The results are set forth iu the 
Table :— 


TABLE I.—REsuLts OF ExPOSURRE TESTS OF ALUMINIUM AND 
OTHER WIRES. 


Waterloo set; 10 months. | 8t. Helens set; 10 months. 


Composition and 


form of sample. |+ = gain | + = gain 
— = loss Remarks. — © loss Remarks. 
in weight. in weight. 


Per cent. / These 5samples | Percent. | / These 5samples 
Aluminium rod No. 1 nil Kl were all pitted, 4 27 [were very badl 
i 


i „ No. 2 4 18 especially on + ‘61 | pitted. Dirt h 
| * the under sides, (settled in their 
Aluminium wire No.! + 41 where water-| + 89 ^ corrosions, and 
" a NOW? nil drops had col-| + ‘63 could not be re- 
„ Non! 4°55 lected and dried.| + 54 (moved by sorub- 
Galvanised iron wire bing. 
No. J. — 15 (No change in| — 144 "| Badiy corroded, 
Galvanised iron wire appearance to Zinc partly 
No. 2.. Y e] 716 n eye. — 918 (eaten away. 


: | These wires 
Copper wire No. .. nil Oxidised on sur- — 1°65 i | were perfect] 
Tinned copper wire | tace, but not pit- - black, and coul 
No.1.. e s nil ted or corroded. — 131 | not be distin- 
l guished. 


| 
| 


The above figures show that the aluminium wires and rods had 
nearly all gained in weight during the 10 months’ exposure, the gain 
varying from nil up to 83 per cent. on the weight of the original 
wire. This gain must be attributed to the corrosion of the rods 
and wires, and to the settling of soot and dirt in the crevices. No 
amount of scrubbing would remove this dirt. The weights of these 
aluminium rods and wires were therefore of very little use in deter- 
mining how far they had suffered by the exposure, and the two 
samples of aluminium wire marked No. 1 in Table IL, were sub- 
mitted to conductivity and tensile strength tests.* The results are 
given in the following Table. 


? These tests were made by the Faraday House Testing Institu- 
tion. 
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TABLE II.—TESTS OP ALUMINIUM WIRE FOR CONDUCTIVITY 
AND TENSILE STRENGTH. 


Tensile strength; tons 
per square inch. 


——— 


— Conductivity; copper 100. 


Original wire $55 51:3 13—16* 
Waterloo sample ... 514 12:06 
1115 


St. Helens sample ... | 46:6 


* This test was supplied by the firm from whom the wire was obtained; and 
it i8 not, therefore, strictly comparable with the others. 


It has been customary to assume that the aluminium wire 
supplied for electrical purposes has a conductivity of from 57— 
63 per cent. that of copper, taking equal sectional areas of the two 
metals. The following figures were, in fact, sent to the writer 
with the samples of aluminium wire used in some of these experi- 
ments :— 


; Tensile 
Sample 1 Conductivity; à 
vire Sonet copper 1. | arent; heb 
1. Rod 98:994 Y Al. 60—62 16—18 tons. 
2. Wire: 99 % Al. 65 13—16 tons. 
3. Wire 99 % AL, 1%, Fe 62 16—18 tons. 


Samples 2 and 3 were, however, submitted to independent tests 
for conductivity before exposing, and it was found that in place of 
conductivities of 65 and 62 per cent., they only possessed con- 
ductivities of 51 and 54 per cent. respectively. It is, of course, known 
that pure aluminium has a conductivity 63 per cent. that of copper ; 
and the low conductivity of these samples can only be explained 
by the presence of iron or other metals introduced to increase thcir 
strength. The conductivity tests supplied by the firm in question 
were evidently based on surmise, not on actual results. 

The tests given in the last table show that although the St. Helens 
wire had gained in weight, yet considerable Joss in conductivity and 
tensile strength .had resulted from the exposure and consequent 
pittings. The Waterloo samples, although pitted to a less extent, 
had not lost in conductivity, and the tensile strength had probably 
not suffered although in the absence of a special test of the original 
wire it is impossible to be quite certain on this point. The remains 
of thesb two sample wires are here on the table for examination by 
those interested in the subject, and photographs of the more badly 
corroded wire are also exhibited. | 
, Examining the first table again, in order to study the results 
obtained with the remaining wires, we see that both in Waterloo and 
in St. Helens the galvanised iron wires had lost in weight, the losses 
in the latter case being serious and amounting to 1°44 per cent. and 
2:13 per cent. of the original weight of the wires. In this case almost 
the whole of the zinc had been dissolved away by the action of the 
acid gases, and the exposed iron was badly oxidised. The two 
Waterloo samples were, on the other hand, bright and clean, aud to 
the eye did not appear to have suffered. 

: The copper and tinned copper wires exposed at Waterloo were 
oxidised on the surface, but no pitting had occurred, and there 
was neither loss nor gain in weight. The two samples of similar 
wire exposed at St. Helens had both lost in weight (1:65 and 1:31 
per cent. respectively), and as the whole of the tin had been dissolved 
2 ped tinned copper wire, it was impossible to distinguish one from 
the other. 


V.—CONCLUSIONS. 


It is perhaps unwise to found any general conclusions upon the 
resulte of these observations, since they refer to two districts only. 
The British Isles can afford a very wide and ample selection in the 
way of climates. It would, of course, be interesting to have 
similar series of observations established in London, and in one or 
more of our large cities with a manufacturing population— say, 
Manchester, Glasgow, or Sheffield ; but at the moment the writer 
is unable to establish these. The investigation, however, proves 
that the aluminium wires at present sold for conducting purposes in 
this country are not perfectly resistent to atmospheric corrosion, 
and that in the atmosphere ot a town where sulphurous acid gas 
exists a8 an impurity in the air the metal is very badly attacked. 
Though St. Helens is certainly an exceptional town, it is probable 
that in any large town burning a large amount of coal, either for 
domestic or for mauufacturing purposes, the atmospheric conditions 
will approach those obtaining there, and that the various metals will 
be attacked to a somewhat similar degree. 

Under such conditions all metals used for overhead conductors 
are subject to attack, and aluminium is unsuitable for use, owing to 
the pitting which occurs. In such towns it is advisable to use 
copper for all overhead wires, and the proposal to use aluminium, 
especially for overhead trolley lines, must be condemned. 

In country districts or in small towns, where the impurities 
present in the air are reduced to a minimum, all metals experimented 
with seem to be fairly durable, but the slight pitting of aluminium 
which occurs—even in such an atmosphere, may prove serious; for 
by allowing the lodgment of small particles of foreign matter it 
may in time lead to the disintegration of the whole mass of metal. 

Upon this point the researches of Ditte are of importance. 

The observations are being continued at the two localities named, 
and on a future occasion the author hopes he may have the pleasure 
of presenting further flgures on this subject for your consideration. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(GLASGOW SECTION) 


PRACTICAT, NOTES ON WATER-POWER FOR ELECTRICAL 
PURPOSES. 


By R. F. YORKE, Member. 
(Paper read January 9th, 1901.) 


Tur utilisation of water-power is one of the most interesting 
subjects with which an engineer can have to deal, and to electrical 
engineers especially it appeals very strongly. 

There exists a great similarity between the laws governing the 
use of water and those governing the use of electricity. Lord Kelvin, 
in describing and explaining electric phenomena, when referring to 
this similarity, has termed it the “ Hydraulic Analogue," and the 
analogy crops up frequently in various ways. 

Water-power is also interesting from the fact that no two schemes 
for its development are exactly the same. Every scheme, there- 
fore, must be carefully considered on its own merits, as the local 
conditions themselves vary so greatly. At one time it may be the 
utilisation of a large river with only a few feet fall, and another 
time a small burn with a fall of several hundreds of feet. With 
such a great difference in water-power problems it is obvious that 
the methods of developing them must also differ. It need hardly 
be said that in order to obtain the best results, it is of the utmost 
importance to provide the right plant to suit each particular 
locality. 

It is impossible in the space allotted to this paper to go into the 
whole question of utilisation of water-power, embracing as that 
would do the construetion of dams, reservoirs, and the construction 
of all the various types of turbines, &c. Soit is proposed, there- 
fore, only to discuss some of the principal types of plant used in 
this country, and to indicate the particular conditions for which 
they are most suited; and also to deal with some practical details 
which experience has shown to be useful, and concerning which 
information is not readily obtained from ordinary sources. 

Water Wheels.—Before the advent of the turbine the water wheel 
was the recognised method of obtaining power, and there are still a 
great number of these scattered over the country driving mills, saw- 
benches, &c. For electric lighting and power, however, unless the 
local conditions are extremely favourable, water whecls labour under 
many disadvantages, where continuous running at all times and 
seasons is a necessity. In the first place their use is limited to 
moderate falls, and in flood time, unless a considerable drop is 
allowed in the tail race, the wheel becomes drowned. In heavy 
frosts also the wheel is liable to become stopped through ice. The 
speed of a water wheel is also very slow, and considerable gearing is 
required before the dy namo can be driven at the required number 
of revolutions. Still, where it is desired to utilise existing wáter 
wheels, they may, by taking the necessary precautions, do good 
work. The author has found that many water wheels in this 
country are run at too high a speed, and by changing the gearing 
increased power and efliciency have resulted. 

The author has, however, at present two installations worked by 
means of water wheels. In one case the electric light is only 
required during the summer and autumn ; aud in the other case there 


is a lake 15 miles long at the back of the river, so that there is 


always a large and certain supply of water at all times of the year. 

Turbines.— There is no single or universal type of turbine which 
is applicable to all and every form of water power. Each one has 
to be designed for its own particular purpose. They may be dis- 
tinguished under two principal classes: first, "Impulse" wheels, 
and secondly, Pressure“ or reaction wheels. 

For high falls, say, over 200 fcet, wheels of the “ Impulse” type 
are the most advantageous. The best known in this country are 
the Girard and Pelton wheel type. 

The Girard is especially applicable where the power has to be 
varied, as the efficiency is high for small loads, and also when the 
supply of water is variable it can be utilised to the best effect. The 
Pelton wheel is the simplest and cheapest form of turbine there is, 
and where the supply of water is regular and the load constant, 
such as when charging accumulators, this type gives excellent 
results. I have sometimes employed two wheels on one shaft, each 
wheel being fitted with a separate nozzle. 

With these forms of impulse wheels, the effect of suction below 
the turbine cannot be utilised, asthe wheels must run perfectly free. 
However, as they are only used on high falls, the few feet lost in 
this way are of no great consequence. 

For medium falls, below 200 feet and above 50 feet, the author's 
experience has chiefly been with reaction wheels of the “ Vortex ” 
type invented by Prof. James Thomson. One of the very first that 
was made is in use at the present time, working under 80 feet head. 
Its age must be at least 42 years, so that it has done well. With 
this type on & good fall it can generally be managed that the specd 
of turbine and dynamo can be arranged to coincide, so as to admit 
of direct coupling. One advantage of the Vortex turbine is that 
the wheel is balanced. The water entering the circumference of 
the wheel divides into two and escapes at either side of the 
centre. "This necessitates two suction pipes, but where the length 
of suction pipe is long the two pipes may be led into one by means 
of a Y piece. 

If the fall is under 50 feet, turbines of the“ reaction“ type, such 


as the Vortex or such as the Waverley” type, may be employed. 


In the former the speed will be slower, and belting or gearing will 
have to be used. With the latter (the Waverley) the speed is much 
higher owing to the small diameter of the wheel, which is con- 
structed on the principle known as that of mixed flow." It is 
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therefore possible, by using this form of turbine, to couple the 
dynamo and turbine together even in the case of comparatively 
low falls. On the other hand, this type of turbine can only be 
used with advantage when the head remains constaut. Should 
this vary from floods or any other cause, the speed of the turbine is 
at once reduced. 

When it is important to maintain the speed constant under 
varying conditious of supply aud head, the "Jonval" type of 
turbine is the one recommended. In this case the flow of water 
through the turbine is parallel with the axis, and considerable 
variation in the speed can be permitted without greatly affecting 
the efficiency. This form of turbine bas already been adequately 
described by Mr. A. Steiger in a paper read before the Institution some 
four years ago, and I will therefore only say that tbe Swiss engineers 
have ach'eved some remarkable results iu maintaining the constancy 
of the speed under greatly varyiug conditions. 

At Chévres, for instance, by fixiug two turbines on the same shaft 
and coustructing the wheels in the form of a cone, they have been 
able to maintain a constant speed of 80 revolutions, with as large a 
variation of head as 50 per cent., viz. :—30 feet in winter and 15 feet 
in summer. 

A3 a contrast to this the author recently had occasion to inspect an 
installation where turbines were working under a similar low fall. 
In slight floods, when the head was reduced only 10 per cent., the 
power available fell off very rapidly ; and wheu it was reduced by 
20 per cent. no power could be obtained at all. 

Such cases show it may happen that where water power has been 
condemned for being unreliable, it is the engineeriug that is at fault 
and not the water power. 

Suction.—In every form of reaction wheel the suction principle 
can be employed. This is à most valuable property, as the turbine 
cau be fixed well above flood level, although it is not advisable to 
exceed 25 feet. "The suction pipe or pipes are carried down into 
the suction well, sufficient depth of water being allowed below the 
bottom of the pipes, and the outlet to the tail race should be con- 
structed so that the bottom of the pipe or pipes may always be 
submerged. As a rule suction pipes are carried vertically down- 
wards; but in some cases it is not possible to do this without going 
to great expense. 

With regard to suction pipes the author has had some unique 
experiences which are worthy of notice. In many cases it would be 
extremely convenient to lay these pipes on the slope; but it is 
found in practice not to answer, as the vacuum under this condition 
cannot be maintained. The cause of this the author attributes to 
the dissolved air in the water being set free under the diminished 
pressure, and the bubbles of air rising to the top of the pipe ou the 
slope, the air will gradually run up to the upper side of the pipe and 
accumulating there destroy the vacuum. The effect will be readily 
seen by opening, say, a bottle of soda water and holding it at the 
angle of 45°. 

To meet this difficulty in practice, where a vertical pipe cannot 
be used directly under the turbine, the suction pipe or pipes must be 
taken out horizontally, then vertically downwards. It will be readily 
understood that the air bubbles in the horizontal part of the pipe 
cannot accumulate, as, when the turbine is working, the flow of 
water sweeps them onwards. 

The author has used this arrangement of suction pipes in several 
cases with success, aud it has now been adopted by leading turbine 
manufacturers in this country. 

Ludes.— It is only in exceptional circumstances that the actual 
vertical fall of a river or stream can be obtained. As a rule it is a 
series of falls distributed over a considerable distance that have to 
be utilised. This necessitates the construction of a head, race, or 
lade, carried along on the contour till the desired difference of level 
between it and the river is obtained. 

In designing the lade the principal factors to be determined are 
the size aud the gradient, so that the volume of water required may 
possess the requisite velocity. In practice the velocity should be, 
as a rule, from 24 to 3 feet per second, which is sutliciently low to 
prevent scouring, and yet sufficiently high to prevent the water 
freezing too quickly in winter. (See Appendix.) 

Pipes.—An important detail with regard to water-power work is 
the size of the pressure pipes to be used. This is the usual 
stumbling block with those who have not had much experience in 
water-power work, the tendency being to put down pipes of 
insufficient size. The quautity of water yielding power for a given 
fall is easily calculated, but the size of pipe is often taken from 
tables giving simply the free discharge of water. This table is use- 
less where the water is required for power purposes, because not 
only is it necessary for a certain quantity of water to pass through 
the turbine, but there has to be a certain amount of pressure at the 
back of it. This pressure can only be maintained by allowing the 
water in the pipe to flow through comparatively slowly. 

With a turbine of a given size, if the pipe be too small the 
velocity of the water will become too great, and the result will be to 
set up friction producing a back pressure, which is equivalent to a 
reduction of the working head. "There must be, of course, some 
amount of friction even with a moderate velocity, but in practice, 
for small pipes, say up to 10 inches, the velocity should not exceed 
24 cubic feet per second. For large pipes, say, 20 inches, the 
velocity may be, say, 5 feet to 6 feet per second, without involving 
too great a loss of pressure. The length of pipe must, of course, 
also be taken into consideration, and from tables the loss of head 
due to friction in the pipes can be calculated. The actual horse- 
power, of course, delivered by the turbine depends on the working 
head after the loss has been allowed for. 

Water-power —Intakes.—In utilising mountain streams it is neces- 
sary to make special provision at h- intake. Perhaps at the first visit 
it may look extremely simply to build a small dam and take a pipe 
from it; but after heavy rain, or a spate produced by melting 


snow, these usually clear mountain streams become wild 
torrents, carrying down sand, stone and other débris. If this 


sand is allowed to pass through the strainer into the pipe it will 


play havoc with the turbine wheel, cutting it to pieces in a very 
short time. 

To meet this difficulty a method which the author has adopted. 
and which works well, is what may be termed the “ level tank ” 
system. A tank is constructed of stone or cement in the usual 
way, of suflicient size to receive the strainers, and it is built on 
a level with the dam across the burn. A large pipe protected by a 
coarse strainer is taken from the dam to the tank, and this latter 
must be at a sufficient distance from the burn in order to be out of 
the way of floods. By this arrangement ouly the quantity of water 
required for the turbine passes into the strainiog tank, the surplus 
which is not required continuing its usual course. The connecting 


pipe being very large, the velocity of water is too slow to allow of any 


sand or débris being washed along into the tank, and in this way the 


turbine is only fed with clean water. In addition toa water supply 


for power, thissystem has also been successfully adopted for purely 
domestic purposes. 

Water-power schemes may be divided under three headings—/firsé, 
those which are obviously insufficient, or which it certainly would 
not pay to utilise; secondly, those which require careful estimating 
and consideration as to whether the outlay would be warranted ; 
thirdly, those cases in which the local conditions are so extremely 
favourable that there is no question as to the advantage to be gained. 
lt is the business of the engineer to discriminate between these 
varying conditions and advise accordingly. Only lately the author 
had to reject à most tempting water-power scheme on account of 
the heavy outlay which its utilisation would necessitate. 

When all is said and doue the capital outlay to provide an 
efficient and reliable water-power is practically the sole factor in 
determining ita adoption. If the first cost is not too great, water as 
a source of power is superior to every other. From a mechanical 
poiut of view the movement is purely rotary, which is naturally 
more efficient and steady than the reciprocating action of a steam or 
gas engine. The attendance required is less, the cost of all fuel and 
cartage is saved, and the depreciation of pipes and turbines is cer- 
tainly lower than with engines and boilers. No ugly chimney 
stalks are required, and the buildings altogether are of a much 
simpler character. There is also an entire absence of steam, noise, 
and smoke. On the Continent there may be seen rows of turbines 
of 800 H.P. to 1,000 H.P. workiug at full power in almost perfect 
gilence. 

In this paper the question of water-power governing has not been 
touched upon. In America, say at Niagara, and also in Switzerland, 
this difficult question has been most successfully tackled. In the 
author's own practice it has not been found necessary to use auto- 
matic regulation, as with every turbine put down electric storage has 
invariably been employed, aud under these circumstances a governor 
is not required ; in fact, its absence is an advantage. The combina- 
tion of an ungoverned turbine and dynamo with electric storage is 
a very strong aud effective one. When the water is turned on at 
first the full charging current is obtained, but as the pressure in the 
cell rises the current. automatically decreases, and when the cells are 
full this decrease is very marked indeed. 

The striking feature of water-power plant is its simplicity, and 
the great thing to do is to utilise this to the fullest extent by 
adopting automatic lubrication throughout, such as ring lubricators 
for the dynamo and turbine bearings, and water lubrication for the 
stuffing glands. It is then quite easy to arrange the plant to run 
day and night. The author has several installations where this con- 
tinuous system is iu vogue, and it is especially advantageous where 
the electric current is used for power purposes as well as electric 
lighting. The reason for this is that where electric motors are used 
for sawing or threshing, the power is frequently required early in 
the morning, but in ordinary circumstances this is just the time 
when the accumulator is at its lowest, and to take a heavy discharge 
from it under these conditions is disastrous. On the other hand, by 
charging at a low rate day and night by the morning the cells are 
fully charged, and heavy currents may be taken from them for 
motive purposes without damage. Also the regulation is simplified, 
the charging aud discharging switches are put on the same contact 
and there they stop. 

Under these circumstances it becomes a matter of interest to 
inquire after the voltage, but as a matter of fact, working at a low 
rate in this manner, the variation is not found in practice to be 
great—perhaps a few more lamps per annum may have to be 
replaced. As far as the accumulator is concerned this is the most 
efficient way of working, and the life-time of cells worked by water 
power under these conditions is distinctly longer than in the case 
where the current is kept constant. In those cases where steam or 
gas engines are employed, the author tries as far as possible to 
achieve the same conditions, by reducing the current as the c 
progresses. The best results of all have been obtained when the 
accumulator cells have been charged with a current far below the 
list rates. In many cases the lifetime of the accumulator has been 
doubled by charging at half rate, and as the man in charge has not 
to be in constant attendance, as a rule it does not matter 
whether the cells take five hours or ten hours per day to fill. 

General Kemarks.—In this country up to the present time there 
is not a single instance of water-power being used on a large scale, 
such as is found abroad, for the purpose of electric generation and 
transmission. 

It must be recollected that the local conditions are not the same. 
On the Continent—for instance, in Switzerland—the price of fuel is 
very high indeed, ranging in many cases from £2 per ton 
upwards. It therefore pays in these circumstances to utilise the 
Water-power at command to the fullest extent. 

There is no doubt whatever-that the statement which we hear so 
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frequently made concerning the enormous amount of water now 
running to waste in this country is perfectly true, but until its 
utilisation can be shown to pay from a commercial point of view, 
the water will rémain unutilised. The tides also which ebb and flow 
in our rivers and estuaries will not be taken advantage of until it can 
be shown that the interest on the capital required for their utilisation 
is less than the cost of fuel required to generate the same power. The 
authors own feeling is that, as regards the development of water- 
power on a large scale in the future, it will be on the lines of electric 
generation and transmission to the nearest sea-board, where con- 
venient sites for harbours and works can be obtained. A scheme of 
this kind has the advantage of offering cheap sites for works and 
power at a moderate cost, and in the most eflicient form, and also that 
ihe raw material and finished products can be cheaply conveyed to 
and from the works. : 

Water power, however, is exteusively used in this country for 
private works and installations, such as driving mills, saw-benches, 
farm machinery, aud other similar purposes, and also for driving 
dynamos for the supply of electric light and power. Of these latter 
applications, the author has had no inconsiderable experience, and 
in one district alone in the West of Scotland he has had 15 working 
with the most excellent results, some for 10 or 12 years. 

In these private installations it is of great advantage, when a 
sufficient supply of water has been obtained, to utilise it not only 
for electric lighting, but for other domestic purposes. In many 
cases a threshing mill or saw-bench can be driven direct off the 
turbine itself, by fixing an extra pulley on the shaft, or it muy be 
necessary to employ electric motors at a distance. The value of 
these subsidiary applications is often very great. To take a single 
instance: the proprietor of an estate of considerable size with plenty 
of timber (which only realised a small price when sold) was in the 
habit of buying finished wood for fencing and other estate purposes. 
However, a saw-mill was built at a convenient site, some half a 
mile distant from the turbine, and provided with a motor of 15 to 
20 H.P. The result is that now the whole of the timber of the 
estate is used for home purposes, and a cross-cut saw in a few days 
provides enough fire-logs for the winter's use. The saving effected 
by this arrangement is sufficient to pay for the interest on the cost 
of the whole installation, including the lighting of the mansion- 
house. The turbine in this case was a 30 H.P., working under a 
head of 8 feet. 

It is certainly remarkable at the present time to witness the many 
uses to which electricity is applied. As an example of the various 
applications of electricity, the author may mention those in con- 
nection with one of his recent installations:—(1) Electric lighting, 
200 lamps; (2) electric bells; (3) telephones connecting house, 
stables, and farm; (4) electric clocks, controlled by standard clock 
in hall; (5)electric heating by means of radiators; (6) electric 
cooking; (7) pumping water required for house and farm; (8) 
driving farm machinery, consisting of corn mill, turnip pulper, and 
chaff-cutter. 

The two difficulties met with in water-power practice are—(1) 
during the autumn through leaves gathering on the strainer and 
stopping the flow of water to the turbine; and (2) snow and ice 
in winter. The first difficulty can best be dealt with by fixing 


strainers of very large size at the mouth of the pipe, so that - 


frequent journeys by the attendant may^ be avoided; the second 
(snow and ice in winter) can only be dealt with by breaking up 
the ice in order to clear the lade, and providing for the disposal of 
the broken ice. At Fort William, for instance, where there is an 
exposed lade for three-quarters of a mile, it is necessary, as a rule, 
after two or three weeks' prolonged frost, to engage an extra man 
to assist in keeping the lade clear. 'The lade at the lower end is 
broadened out to form a catch-pit, on the river side of which a long 
overflow is provided. "There is a very steep fall from the overflow, 
and the broken ice is hauled out and over it by means of rakes. Some- 


times it is also necessary to open the side sluice for the quicker dis- 


posal of the broken ice. 

T'owns. — There are many towns in Scotland where water-power is 
available, which will be taken advantage of when the members of 
Urban Councils realise the economic advantages for electric lighting 
and power which lie at their door. If the present high price of 
fuel is maintained, the more marked will be the advantage to be 
derived from using water-power. 

In conclusion, one further consideration may be submitted. 
Whether coal or water-power is used, the power of both is obtained 
from the sun; but there is this distinction: in the case of coal, the 
potential energy of the sun stored up in countless ages past is being 
utilised ; whereas, in the case of water-power, the energy of the 
sun exercised only yesterday in evaporating the water of the ocean 
is perhaps being used by us to-day for driving our turbines and 
dynamos. 


APPENDIX. 


The following simple formula has been applied in the author's 
own work with results confirming its practical correctness for deter- 
mining the size and gradient to be given to the lade. This formula 
has been made out and checked by Mr. John Paterson, civil engi- 
neer, from numerous tests made under varying conditions. 

To Calculate the Dimensions and Gradient of a Lade when Dis- 


charge in Cubic Feel per Second is Giren.— (All dimensions are given 


in fect.) 
Put b — breadth of base of lade. 


» d = depth of water in lade. 
„ r = inclination of slopes of lade (horiz. over vert). 
| : ON" ‘ -ræ 
Area of water section or a is = (b + r d) d, then b = — 


- Value of K, 4,250. Gradient = 


Wetted perimeter is = b 2d Vi + r. 


Arca of water section 


8 Wetted perimeter 


Hydraulic depth i 


WATER LEVEL 


SECTION OF LADE. 


Area of water section or a = Discharge: ; 
Velocity 
Fall 
Put s = gradient of lade = Length 
Then 
y? 1 


Y S y ksx hyd, depthors = ———-—i—— — = Sg 
^ y P K X hyd. depth = x hyd. depth 
K is a constant which varies with the nature of the soil and the 
hyd. depth of the lade. 
1. For Small Discharges of 10 Cubic Feet per Second and Under.— 
Depth of water in lade should be made 1 to 14 feet. Mean 
velocity 24 feet per second. The slopes of the lade will depend 
upon the nature of the ground, but as a rule 3 to 1 will be ample. 


The value of k for ordinary ground will be 3,250. 


: 1 1 
Gradient — ebay a, eke 868 
2 520 x hyd. depth. 
1389 x hyd. depth f y P 
Di h: tre 53 
Area of water section Ex value of 2 V1 + r3 = 2:24. 


2. When the Discharge varies from 10 to 20 Cubic Feet per Second.— 
Depth of water should be made 2 feet. Velocity 24 feet. Slopes 
of lade 4 to 1. The value of K in ordinary ground may be taken at 
3,500. ; j , 


— — — — — 


Gradient = ; — FC 
x hyd. depth y P 


3,500 
(2:5)! 
Value of 24/1 + r? = 2°24. : 
3. When the Discharge varies from 20 to 40 Cubic Feel per Second.— 
Depth should be 24 feet. Velocity 24 feet. Slopes of lade 1 to 1. 
1 
600 x hyd. depth. 
Value of 24/1 + r? = 2:83. 
4. When Discharge varies from 40 to 100 Cubic Feet per Sccond.— 
Depth should be 3 feet. Velocity 3 feet. Slopes 14 to 1. Value 


ll 


Value of K, 3,750. Gradient = 


“4 4.000. dient = .-———— ————— 
PER Tay ve CAROL A aoe Uneaten E depth 


Value of 24 1 + 71 =3°6. 


5. When Discharge varies from 100 to 350 Cubic Feet per Second.— 
Depth should be 34 to 5 feet. Velocity 3 feet. Slopes 1j to 1. 


1 
475 X hyd. depth. 


Value of 24. 1+ r = 356. 


6. When the discharge exceeds 350 cubic feet per second the 
value of k varies from 4,500 to 5,500 as the hydraulic depth varies 
from 34 to 5 feet. Beyond these limits the lade actually becomes a 
deep river, and its discharge and gradients should be calculated by 
more elaborate formule, which it is unnecessary to detail in the 
present paper. 

The following two simple working formule are easily remembered, 
and are specially useful when results have to be worked out 
quickly on the spot. 

The first is the quantity of water required per horse-power with 
a given fall, after allowing for loss in turbines, &c. 


Let Q = the quantity of water in cubic fect per minute; 
h = head in fect; H.P. = horse-power; 
Then 0 = EP: X 700 


Again to find the size of pipes approximately for small pipes up 
to 10 inches; the diameter is conveniently found by taking the 
square root of the number of cubic feet per minute, and the result 
gives the diameter of the pipe in inches. Thus, for instance, if to 
give the necessary power 100 cubic feet of water is required, a good 
working size of pipe would be 10 inches. For 50 cubic feet of 
water per minute a 7-inch pipe would be necessary. 

For a larger quantity of water and larger pipes the quantity of 


water should be halved, and then the square root taken. Thus for 


800 cubic fect of water per minute the square root of 400 would give 
the working size, viz., 20 inches. 

Cast-iron pipes are usually employed up to 15 inches or 16 inches 
diameter, but for larger sizes steel pipes may frequently prove morc 
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advantageous. They are much lighter, aud are usually supplied in 
20 feet lengths. The joints for cast-iron pipes are made in the 
usual manner with gaskin and lead. For flanged steel pipes a 
rubber ring is employed. 


LARGE STORAGE BATTERY AT 
KANSAS CITY. 


Ix order to provide for the coming winter load at Kansas City it 
became absolutely necessary that some means be provided to relieve 
the main generating station, and, from an article iu the New York 
Electrical World, we gather that it was decided that the best way 
of effecting this was by an accumulator, partly because it could be 
quickly erected and partly because it would suit the scheme of 
extension contemplated by the company. 

There are two batteries each of 800 ampere-hour capacity on a 
one hour discharge, one being connected on either side of the three- 
wire system. There are 70 cells in each battery and 20 of these 
are end cells. l 

Each cell consists of 20 positive and 21 negative plates contained 
in a lead-lined wooden tank 44 inches long 184 inches wide and 
19 inches deep. Three glass rods separate each pair of plates 
which are 144 inches x 9 inches. A clear space of 2 inches is 
allowed between the plates and the tank lining. 


I+ 


efoto he 


METHOD OF CHARGING END CELLS. 


The end cells are all connected to the end cell switch in an 
adjacent room by copper bars! inch by 2 inches lead-coated. 

The end cell switches are worked by Lundell motors. 

A duplicate arrangement is fitted on cach end cell switch so as to 
admit of some of the end cells being charged while the battery 1s 
in service. A separate pair of generators is run whenever it is 
necessary to charge the end cells. The method is shown in the 
accompanying diagram. 

Provision is made in the end cell switch contact to prevent short- 
circuiting by dividing the contact into two parts, these being con- 
nected by a suitable German silver wire shunt. 

It is expected that this battery will carry the peak of the load 
for about two hours on winter evenings. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(NEWCASTLE SECTION). 


THE DEVELOPMENT OF THE DENSITY FACTOR. 
By €. TURNBULL, Borough Electrical Engineer, Tynemouth. 


Tun density factor of an electricity works may be defined as the 
number of 8 C. p. lamps connected per £1 worth of mains laid; or 
perhaps, better as the number of units sold per annum per £1 worth 
of mains laid. Mains in this case should include transformers ard 
the like. Owing to the great cost of every yard of cable laid, it is 
of the utmost importance to have a good density factor; indeed, it 
may be said, take care of the density factor— i... get the mains 
loaded up with every kind of consumer within reach—and the load 
factor will take care of itself. 

The density factors of the following towns taken at random from 
“ Garckes Manual" will serve to show the great differences that 
exist. 


8 c.r. lamps connected No. of units sold per 
per £1 worth of mains. ann. per £1 worth of mains, 


Aberdeen m uu 121 78 
Brighton is .. 1:03 254 
Derby ... ve .. 89 17:5 
Edinburgh  .. .. 112 20:6 
Harrow ee zs 6⁴ 6:5 
Manchester... ms 94 18:8 


The cost of transformers is not taken iuto account in the above 
as it is not shown separately in the Manual" Seeing that the 
mains represent some 40 per cent. to 50 per cent. of the capital 
expenditure, I think the figures worthy of consideration. 


RENTED WIRING. 


To meet those who do not wish to be at the expense of wiring 
their premises, it has been proposed to take the mains throughout 
the building instead of stopping them at the meter only, and to 
charge a proportionately increased rate for the current consumed to 
cover the cost. This method is not entirely satisfactory, especially 
seeing that the modern tendency is to make consumers pay a fixed 
sum per annum to cover standing charges with a comparatively 
small charge for current used. 

I would suggest that the following points are desirable in a 
system of rented wiring. l 

For a plain fitting including lamp and switch complete, a fixed 
quarterly rental should be charged. 


Additional fittings on the same switch should be charged at a 
second and lower rate. 

Additional lamps on a fitting not having independent switches 
should be charged at a third and still lower rate. 

The hirer should have the option of hire, purchasing the installa- 
tion at rates based on the rentals; or he should be allowed to 
purchase outright at any time for a reasonable sum. 

When the station does the wiring, the rentals, &c., may be fixed 
by examination of the average costs of installation, but "personally 
I prefer to have the work done by a wiring firm. Wiring needs 
more supervision than most resident engineers are prepared to 
give, and with smaller stations, at auy rate, there would not bea 
suflicieut flow of work to keep an efficient staff busy, unless outside 
firms were discouraged, which would be foolish. ` 

When wiring is done by contract, the terms must be settled by 
bargain. In Tynemouth we have arranged with a private firm to 
do the work, we to collect their rentals. 4 plain fitting complete 
costs 5d. per quarter, or without a separate switch 4d. per quarter, 
while an additional lamp on a fitting costs 3d. per quarter. Double 
these rates will pay off the cost in 44 years, or 14 times these rates 
will pay it off in 64 years; or the hirer may buy at any time at a 
moderate price. : : 

Of course, these terms are not suitable for large houses, and in 
many towns special arrangements would have to be made to meet 
special cases. But it is to be observed that rented wiring is in- 
tended mainly for small consumers. 


THE Two-METER System. 


It has always been a trouble with the maximum demand system 
that consumers are in fear that their accounts will go up with a 
jerk if they happen to put on extra lights some night. This has 
been met in various ways, such as by allowing the indicator to be 
short-circuited on special occasions, or by having two-way switches 
arranged so that if one lot of lights is switched on, then another lot 
will be switched off. In many cases people will only wire a few . 
rooms in their houses to make sure that they will not at any time be 
let in for a big bill. It has been proposed to meet the ditliculty by 
having two meters, one to register during the hours of heavy load, 
and the other during the hours of light load, the units registered by 
the latter being charged at a lower rate. On examination, this will 
be found unsatisfactory, for a shop. which, say, averages two hours a 
day throughout the year, will be charged at the high rate, although 
undoubtedly a good customer, while an oftice which occasionally 
overlaps the station maximum demand, and only takes the current 
during the winter months, will get off at far too light a rate. 

I would suggest to you that houses which have a g od steady 
load throughout the year will not appreciably increase the station 
maximum demaud by having bedroom and other short-hour lights 
connected up, in addition to their long-hour lamps, nor will they 
require auy heavier mains. It is, therefore, worth while to do 
something to rid their owners of the fear of a largely increased 
maximum demand if the occasional lamps are connected up. This 
can be done by allowing consumers to have two meters, one for long- 
hour lights, and the other for the remainder. The units registered 
by each meter are charged as if for separate consumers, so. that 
practically, the full rebate is obtained on the long-hour lights, aud 
no rebate on the occasionally used ones. A small extra rent may be 
charged for the second meter, which may generally be one of the 
cheaper types now coming iuto use. It is also possible as a rule to 
omit the demand indicator, as, of course, the demand on each meter 
is the full number of lamps connected thereto. 

This concession has the effect of relieving people from anxiety so 


that they wire their houses freely, and will, I doubt, not use their 
lights freely too. 


BOILERS IN ELECTRICITY SUPPLY 
WORES. 


—— — —— 


Tue contributed article on page 83 of last week's issue of 
the ErkcTRICAL Review has given us an opportunity of 
examining, more or less closely, into some matters connected 
with electricity supply stations, aud bringing some informa- 
tion before our readers in a concise and comprehensive 
form. 

Our correspondent’s reference to the Babcock & Wilcox 
boilers was evidently intended to apply ta London and sur- 


rounding districts, and not to the provinces, as we will 
endeavour to show. 
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We have examined the sources of information open to us 
in book or tabular form, and we find that the boilers in the 
electricity works of the kingdom are designated as Babcock 
and Wilcox, Water-tube, Lancashire, ** Economic," Loco., 
Multitubular, Marine, Semi-portable, Dryback marine, 
Cornish, &c. 

Those coming under the category Water-tube " are, in 
almost every instance, Babcock & Wilcox, so our analysis 
leads us to the following approximately correct conclusions :— 

In London and the London district there appear to be 
about 505 boilers in works now in operation, and about 31 
in works in progress. In provincial electricity supply 
stations now operating there are 868 boilers, and 113 in 
those progressing, or a grand total for the United Kingdom 
of 1,517. 

In and around London the Babcock & Wilcox boilers in 
action and in progress number probably 360, and Lancashire 
boilers about 35. 

In the provinces, on the other hand, Lancashire boilers 
erected or being put in, total up to 470, Babcock & Wilcox 
coming second with about 300. 

These two, then, together account for no less than 1,165 
boilers, leaving 352 scattered between the remaining types 
above enumerated. 

It must be understood that we make no mention here of 
the boilers which are to be employed in projected stations, 
metropolitan and provincial, over a score in number, nor of 
electricity supply undertakings, 50 or more, in the“ report“ 
condition. 

. We have been at some trouble to get at these approximate 
figures from a mass of statistics, and we cannot help calling 
attention to one of our means of obtaining data. 

We pinned a certain sheet or table on a wall, aud then had 
to reverse it, as it is printed on both sides. This repeated 
several times gave rise to a feeling of irritation, and we 
then spread it on the largest table at our command. Leaning 
across this to get at the top end was most uncomfortable, 
and the lower part still overlapped the table to the extent of 
about a yard, so we had either to stoop to read the lower 
portion or let the top end hang over a similar distance. 
We quickly tired of this and then spread the sheet on the 
floor, when by reclining at full length upon it at times, 
kneeling at others, which brought on ** housemaid's knee," 
we achieved the above result, but, alas ! at the cost of the 
sheet, which gradually opened up at its manifold foldings, 
and now lies before us ragged and torn. Stronger paper we 
would suggest might overcome this latter difficulty. 

There are probably well-established causes to account for 
the practical monopoly of the Babcock and Wilcox boilers 
within the metropolitan area, just as there are to give the 
Lancashire boiler the premier position in the country ; in 
any case, the figures are interesting to central station 
engineers and boiler makers, and show that there is still 
plenty of work in readiness for these latter in the stations 
about to be erected all over the country; and, as many of 
these are far away in the provinces, it is possible that in 
another 12 months the grand total of Lancashire boilers will 
approach more nearly, if it does not overlap, the figures 
credited to boilers of the Water-tube variety. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expresely for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


5. ‘Electric refrigerators or apparatus for cooling air, vapour, or liqu'ds by 
means of electric currents" H. A. KENT. Dated January Ist. 

17. "Improvements in electric glow lamps.” G. H. 8uirrH,. Dated January 
Ist. 

18. “Improvements in electric switches." G. W. Hott. Dated January Ist. 

31. “Improvements in switches for electrical purposes." A. Watson. Dated 
January lst. 

84. ‘Improvements in electrical wall plugs, plug conrections, and the like 
for electrical purposes.” G. SrerkyN and W. H. Woop. Dated January Ist. 

42. *'' Means for the generation of electrical energy by the liquid oxidation 
(or other non-ignition decomposition! of coal or carbon and for the utilisation of 
the electricity and chemical and or other combination produced thereby.” 
R. H. Dexx. Dated January lst. 


^ 


56. “Improvements in the electrolytio deposition of metals.” H. C 


Hasrison. Dated January lst. 

62. '*An improved coin feed apparatus for telephones and other purposes.” 
C. J. Bayard and A. E. Lamxin. Dated January lst. EIER 

65. “A safety appliance for overhead electric wires." P. L. R. FRASER. 
Dated January 1st. 

74. ‘‘Improvemencs in switches for controlling electrical circuits." A. P. 
LuNxDBRN and G. C. Lunpsrra., Dated January Ist. 
90. “Device for regulating electric motors." 

January lst. 

181. “Improvements in electric light switches." A. P. Lux DBZRO and G. C. 
L'xspsEnG. Dated January 2nd. (Complete.) 

134. ," Improvements in gearing for electric clocks, checking instruments, and 
for indicators and the like.“ J. J. STockALL. Dated January 2nd, 

157. "An improved electric motor." D. PERRET. Dated January 2nd. 

165. “Improvements in electric telegraph transmitting apparatus." G. K. B. 
ErLruiwsTONE. Dated January 2nd. 

180, “Improvements in telephone index boards." 
January 3rd. 

187. “Improvements in electrically-propelled vehicles." R. E. MIDDLETON, 
Dated January 8rd. 

202. “ Improvements in or relating to fittings for incandescent electric lampea 
for illuminating shop windows, or for other analogous purposes.” A. W. BEUT- 
TELL. Dated January 3rd, 

217. “Improvements in or relating to electrolytic current interrupters fo 
X ray work." H. W. C. Cox. Dated January 3rd, 

257, *'Electrically-played banjo or like stringed instrument.“ J. H. GORDON 
and W. Ross, jun. Dated January 4th. 

266. ‘Improvements in brushes for dynamos and the like." J. MATTHEWS 
and W. DAviks. Dated January 4th. 

275. "Improvements in electric switches.” 
January 4th. 

294. “Improvements relating to galvanic cells or batteries." M. M. BAIR. 
Dated January ith. 

310. ‘“‘Improvements in electrical switches." A. E. RicHARD8ON. Dated 
January 5th. 

338. ‘‘Improvements relating to electric motors." 
Dated January 6th. 

840. “Improvements in electro-magnetic apparatus for winding clocks or 
timepieces.” L. Kusnick. Dated January 5th. 


M. MowTHiEns. Dated 


A. Davipson. Dated 


C. W. 8. CRAWLEY. Dated 


P. M. LR HeEaaret, 


ELECTRICAL PATENTS OF 1886 EXPIRING JULY 
TO DECEMBER, 1900. 


We are informed by Messrs. W. P. Thompson & Co. that a large number of 
applications were filed in July to Deceinber, 1886, but some of these were 
never completed, and of those that were only 15 were maintained to run their 
full term, viz.: 14 years. These being of considerable interest we give a short 
abstract of them below :— : 


6,188. '"'imprevemonts connected with the electric lighting of traine.” R.E. V. 
Crompton and J. Swinburne. Dated April 14th, 1886. Relates to dynamos for 
lighting railway trains. The dynamo 1s driven from the axle of the carriage 
through a conntershaft, and is in connection with secondary cells. The field 
magnets are wound with two wires as if the dynamo were an ordinary shunt 
machine working at about 500 revolutions. he lamps are in shunt to the 
armature, but the cells are so connected up with the second wire, that if the 
dynamo charges them the current traverses this wire and demagnetises the 
field magnets. If, therefore, the speed increases above 500 revolutions, the 
dynamo charges the cells, but the pressure on the lamps does not increase. If 
the speed falis below 500 revolutions, the cells supply part of the current to the 
lamps, and in doing so, magnetise the fleld more strongly. When the specd 
falls below a certain number of revolutions, a cut-out breaks the armature con- 
nections. Toallow the dynamo to reverse with the train, the tangent brush 
carrier is mounted on the axle, so as to turn with it, until adjustable stops ho!d 
the brushes in the right position for the direction of rotation. 8 claims. 


8,018. , improved apparatus tor measuring the efficiency of an electric clrouit.” 
Sir W. Thomson. Date July 10th 1886. Relates to apparatus consisting of 


an inspections! magneto-static current meter used in connection wtih special 
adjustable re-istance coils, and an electro-dynamic balance with electrolytic 
apparatus for determining its constant, by which the coefficient of the current 
meter is at any time determined in terms of constant units. 18 claims. 


8,214. ''New or improved means and apparatus for the manufacture and ceatieg 
er covering various metal wares by combined electro-chemical and mechanical pro- 
eese." F. E. Elmore. Dated July 15th, 1886. The invention relates to the 
manufacture of various metal goods by electro-deposition; for instance, it 
relates to tinning or galvanising metal sheets, or to the manufacture of metal 
sheets, or to coating or manufacturing wire of copper, &c. The metal is 
deposited while the cathode is pas-ing through a bath, and the deposited metal 
is rendered smooth and coherent by the action of burnishers of glass, agate, &c. 
A depos ting tank is described for coating metal sheets, which may be in con- 
tinuous lengths or not. Two feed tables from which the plates are passed 
through the tank from left to right are provided. The edges of the plates are 
guided by pairs of discs, the lower discs being flanged; the discs are driven by 
worms. The plates in their progress are burnished by burnishers carried by 
reciprocating cross-bars, which are actuated from the main shaft by pins on 
discs working in vertical slots in arms connected with the framing. The 
burnishers may be so arranged that one set acts when moving in one direction 
and the other set when moving in the other direction. Metal sheets may be 
made in continuous lengths in a manner similar to the above. The specification 
contains a tank containing an endless metal sheet mounted on rollers, on which 
a non-adherent deposit is first produced; when the deposit is sufficiently thick 
the sheet thus produced is led to and fro over rollers, passing between anodes 
and receiving a further deposit, the surface being burnished by burnishers 
placed at the bends. In coating wire a grooved rotating drum is used, which is 
surrounded by a number of plates forming anodes. Euch wire as it is unwound 
from the drum is burnished by rotating burnishers. The wire may be formed 
in continuous lengths, being initially deposited in the grooves; the circular form 
may be given to the wire by drawing it through suitable dies before it passes to 
the burnishers. 6 claims. 


9,708. “New er improved apparatus fer automatically making and breaking 
olroult fer a dynamo cha aecumulators, also applicable fer use in running twe 
er mere compound-won namos ia parallel oirowit." A. B. Helmes and J.C. 
Vamdrey. Dated July 27th, 1886. The invention consists in devices for nuto- 
mation tly completing the main circuits of dyns mos charging accumulators, or 
running in parallel, when the speed and electromotive force have risen 
sufficiently. The circuit is completed by the action of coils connected with the 


shunt field circuit of the dynamo. 2 claiins. 


10,241. “‘imprevements relating to the of metals, and to tus 
therefor.” MH. M. Lake. (E. Thomson.) Dated Auzüst lOth, 1885. The welding of 
metals is carried out by pressing the parts to be united against each other, and 
passiüg an electric current through them, the re-istance at the place of con- 
tact of the metals producing a welding heat. The figure shows one form of 
apparatus used. The bars to be welded are held by clamps in levers which are 
hinzed tozether, and which are insulated from each other by mica, or other 
material p'aced in the joint. The levers are forced towards one another by a 
spring adjusted hy a screw and a nut. A screw is used for holding the levers 
apart during the setting of the bars, and may act as a shunt todivert the current 
when the weld is completed. / The current is conducted from any suitable 
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source of electricity by wires to an induction coil with an iron core. The 
secondary coil consists of a few turns of coarse wire, which is connected to the 
levers by cables. A special induction coil is described, for use with alternating 
currents, consisting of a ring-shaped primary coil of wire surrounded by a con- 
centric bar of copper, the extensions of which form the levers, and which is 
reduced at one part to give flexibility, the current being shnnted over this re- 
duced part by cables. The primary coil and the copper bar are surrounded by 
iron wire, or by strips of sheet iron. The bars may be heated at or near the 
junction by a blowpipe flame to prevent radiation, and to increase the resist- 
ance. The two ends of a bar may be joined together to form a ring, and drills 
and bolts may easily be lengthened, and the shanks of drills, taps, and reamers, 
may be welded. The apparatus may also be used in manufacturing chains, 
pipes, hoops, and rings, wheel tyres, and edge tools. 11 claims. 


11,863. ‘improvements in a fer projecting a beam of light.” R. A. Soott- 
Dated September 17th, 1886. Search lights.—Relates to the mechanism for 
rotating the lantern upon horizontaland vertical axes. The lantern is rotated 
by means of an electromotor, which is controlled from a distance, and drives 
three shafts through worm and bevel gearing. The lantern is turned upon its 
vertical axis by completing the circuit of an electro-magnet. One end of the 
pivotted armature forces a wheel which slides alone, but i+ keyed to first shaft 
into gear with a wheel riding loosely upon the third shaft. This wheel gears 
with aninternally-toothed wheel rigidly attached to the cover which consequently 
rotates horizontally upon anti-friction rollers, and carries the Jantern with it. 
To rotate the lantern upon its horizontal axis, the circuit of an eleetro- magnet is 
completed, causing a clutch to grip a worm-wheel, thereby driving the third ehaft 
ne pinion, the latter gearing with & circular rack attached to the lantern. 

claims. 


11,977. “im in induction colis." W. Stanley, jun. Dated September 
21st, 1886. Relates to transformers. The primary and secondary coils of induc- 
tion coils or converters are formed into a circular or polygonal annulus. They 
are embraced by iron discs, each of which has a radial slot; the discs are 
sprung on the coils by opening the slots. 2 claims. 


11,978. “I in induction cofts.” W. Stanley, Jun. Dated September 
21st, 1886. Relates to induction coils. The conductors form flat coils wound in 
slots in a nuinber of iron plates. Between iron plates of approximately rectangu- 
lar shape the plate washers are placed, the whole being secured by bolts. The 
primary and secondary coils are wound in a single layer in deep slots in the 
plates. In another arrangement the plates radiate from a centre, each having 
only one slot. The outer portion of the slots may be wider than the inner, 
admitting a thicker conductor. 6 claims. 


11,979. “‘! in Induction cols.” W. Stanley, jan. Dated September 
21st, 1886. Relates to induction coils. The cores are constructed so as to form 
nearly closed magnetic circuits, the resistance of which can be varied to some 
extent so as to vary the electromotive force of the secondary coil. A trans- 
former is described with a nearly-complete ring core, at the erds of which are 
non-magnetic projections through which an adjusting acrew works. By means 
of this screw the ends of the core can be made to approach or recede as required. 
In another arrangement, the resistance of the magnetic circuit may be varied by 
a screw varying the position of a piece of soft iron enteriog between the ends of 
the core. 8 claims. 


12,097. "imprevemeats ia electrical cemmanicating apparatus applicable fer 
use ia navigable vessels and ether S W. Cbar e. Dated September 
28rd, 1886. Relates to an order or alarm apparatus for ships or for other 
purposes. The communicating apparatus is provided with dial transmitting 
and receiving instruments bearing similar orders or signs, & separate circuit 
being provided for each order, &c., to be transmitted. The circuits are made 
and broken in the transmitter by suitable means, and operates a reversible 
magneto-electric motor in the receiver which brings a pointer up to the order, 
&c., transmitted, where it is held locked. The motor may be energised in any 
suitable manner. Such apparatus may be used as an engine room telegraph, or 
by actuating a suitably arranged transmitter from the rudder of a vessel, it may 
be used as a steering telegraph. 9 claims. 


13,949. "I ia tubes or conduits fer laying underground electric 
conductors, aud in insulating coverings fer oleetrio conduntors.” N. E. Newton. 
(E. 8. MeCracken.) Dated October 19th, 1886. Conduits for underground elec- 
tric conductors and insulating coverings for electric conductors are formed of 
spiral layers of vegetable paper secured together by a vulcanisable adhesive 
compound. ö claims. . 


13,341. “ la machines fer and insula electric wires.” 
N. E. pe. (E. D. Me ersehen.) Dated October 19th, Tir irre are 
covered with strips of paper or other suitable material, one face of the strips 
being coated with adhesive material; a fine wire may also be wound spirally 
round the main wire. The wire is fed under tension from a drum (with a brake) 
through a hollow shaft mounted in bearings. ‘The hollow shaft is continued as 
a frame journalled at one end in a bearing. As the wire passes through the 
frame it is straightened by the fingers and receives the paper strip from the 
spool, An adhesive material ix applied to the strip froma reservoir attached by 
adjustable guides to a slotted plate on the shaft. The paper spool is held on an 
adjustable arm on the shaft. Fingers are arranged to press and consolidate the 
strips on the wire. After passing through the hollow journal the wire is led 
past one grooved drum to another grooved drum driven by gearing, then to and 
fro between the drums, and finally toa winding-drum driven byaloose belt. 
The grooves on the wheels are deeper on one side than the other. The shaft 
with its appurtenances is rotated by gearing from the shaft. When it is re- 
quired to wind a wire spirally between any of the paper spirals, a bobbin of wire 
is supported ona frame attached to the shaft and the wire is fed round a 
tension regulator to the wire in the rear of the paper feed. 11 claims. 


14,767. “An improved dynamo-eleotrio machine." W. Lahmeyer. Dated 
November 13th, 1886. Relates mainly to the ficld magnets. The cores are 
short and thick; they are cither cast with the rest of the frame, or they consist 
of wrought-iron and have the rest of the frame cast round them. The coils are 
slipped over the cores before the armature is mounted in its place. The 
arrangement of the magnets is such as to offer small magnetic resistance, while 
the wasted field is small. The armature and parts of the frame have ventilating 
openings. There are perforated iron plates at the ends of the machine, which 
serve as a protection from injury. 2 claims. 


16,678. “ monte in the manufacture of porous sarthenware.” H. J. 

Allison. (C.C. Gilman.) Dated November 30th, 1886. Relates to insulating com- 

positions. A composition ia varying proportions of clay, short-cut straw, and 

sawdust or similar granular vegetable material is dried and fired to form a 

porous earthenware material which may be used as an insulating composition, 
claims, 


16,981. * in or connected with means and ratus fer the 
deposition or lament of metais hy slectrolysis." F. E. Elmore. Dated 
December 8rd, 1886. Relates to a method of obtaining a compact metallic 
deposit from solutions or fused salts, which consists in burnishing the metal as 
it is being deposited, and in dispersing the gas bubbles formed on the cathode; 
the method is especially applicable to the case of metals, such as zinc, which 
tends to form a loose deposit. The cathodes may consist of discs mounted on a 
shaft which is kept in continuous rotation parallel with the shaft is placed a 
rod carrying the burnisher, this rod being mechanically raised and lowered so 
as to burnish the whole surface of the cathodes. Nearthe rod are also pipes 
with perforated branch pipes between the cathodes through which the electro- 
lytic liquid is forced against the surface of the ca'hodes, so as to remove bubbles 
of gas; or rubbers or brushes may be used for this purpose. The metal is thus 
caused to deposit in a compact form which is suitable for melting. 4 claims, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tompson 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stampe). 


18898. 
2,849. “improvements in electre- lo fer separating eres." 
E. Kroueer. Dated February &th, 1899. An electro-magnetic separator for 


treating ores is provided with two oppositely-rotating iron cylinders which are 
of r or t cross-section, and are wound as bar magnets. The cylinder has flutings 
on its poles, and the lower cylinder has its polar surfaces covered with dia- 
Magnetic material. The one cylinder may be mounted vertically above 
the other. The shafts are preferably made of brass, papier maché, vul. 
canite, or other non-magnetic material, and are formed with terminal discs, 
bolted to the cylinders. The cylinder is driven by means of gearing, and 
drives the cylinder by means of & rinz which rolls upon a disc on the cylinder, 
these rings are made of non-magnetic material, and serve to keep the cylinders 
at the required distance apart; the discs are removably secured to the 
oy inders. The ores are supplied from hoppers to small hoppers whence the ores 
pass to the magnets; the small hoppers are fitted with adjustable slides. The 
non-magnetic materials are discharged into hoppers and bags, the strongly 
magnetic ores pass along a trough, and the weaker magnetic ores are discharged 
along a trough. The first trough is adjustably mounted within the second trough 
which is also adjustable by means of & rack and pinion. In a modification, 
the lower cylinder is not magnetised, and is not provided with diamagnetic 
coverings, and, in a second modification, the cylinders may be so wound that each 
has terminal poles and an intermediate pole, which may be larger or smaller 
in diameter than the terminal poles for the purpose of dispensing with 
distance- rings. 4 claims. 


2,872. “ ate ia phy. J. Jasinski. Dated February 8th, 
1899. Relates to arrangements for transmitting from one or more automatic 
transmitters on to one or more series of lines the receiving-stations of which 
are provided with Morse instruments only. The switch is connected to an 
automatic transmitter and the relay, &c., apparatus attached to one line for 
sending Morse signals of one sign only in place of the currents of both signs 
used in automatic transmission, Several such relays, connected to separate 
lines, may be arranged in series, the separate lines working on open or closed 
circuit methods. The specification further describes a relay having an insulated 
leaf spring contact on its armature for use in duplexing, and also the method of 
duplexing with a relay. 8 claims. 


8,900. “improvements relating te switob boarde.” C. N. Cox. Dated February 
9th, 1*99. The “bus” bars are divided into sections, each section forming 
& terminal for a switch cut-out or the like. The sections are connected 
by cables or connections in series. The invention is preferably used with a 
switchboard as described in Specification No. 14,514, A.D. 1898, in which a 
number of boxes are connected and supported by a tubular framework, the tubes 
forining conduits for the conductors. 4 claims. 


3,006. ''Improvemonts in and connected with electrical switches.” W. H. Lane. 
Dated February JOth, 1899. Switches adapted for traction purposes with storage 
cells and provided with contacts for connecting up the batteries in reries or 
paraliel. One arrangement is adapted to give four combinations, £e. two 
speeds in either direction. Seven contacts are fixed on the base, and a number 
of contact arins are fixed on a spindle and suitably cross-connected. A spring 
controlled lever holds the switch in the desired position. 2 claims. 


3,028. ''Improvemoents ia combined automatio magnetic olreuit breakers and 
resistance controlling switch.” M. H. Lake. (H. B. Cutter) Dated February 10th, 
1899. Resistance or controlling switches for motors, &c., provided with 
magnetic circuit-breakers for excessive or minimum currents. The circuit 
closing or switch arm is pushed into the contact against the spring, and held there 
by a catch engaging a pin. A solenoid is in series with the motor, and its core 
is adapted in cases of excessive current to act on a pin and lift the catch, so 


releasing the arm and opering the circuit. The resistance-switch arm tends - 


always to return to the "off position under the action of a spring, but is held 
in the “on™ position by the electro-magnet also in series with the motor. 
Should the current fail, this magnet fails to hold the arm which flies back, so 
breaking the circuit. 3 claims. 


3,032. "improvements ia printing-telegraph machines.” The Telesoripter 
Syndicate, Limited, and A. L. Shepard. Dated gebe 10th, 1899. Relates to 
improvements in the class of printing-telegraphs described in Specifications 
No. 24, 076, A.D. 1894, and No. 8,809, a.D. 1597. In the earlier specification, 
synchronising was effected by a special key which controlled the switch, but in 
the present arrangement the switch is operated by the lower contact frame 
being rocked dowuward when a key is depressed, and being released by the 
depression of the spacing key which trips the catch. The spacing key is also 
provided with a contact spring which slides down the conducting face of the 
projection but rises against its insulating face. The change key is also arranged 
to trip the catch. The escapement magnets are operated by the polarised 
relay. The magnet, operated by impulses, is provided with a contact spring 
acted upon by a cam on the armature shaft. ‘The polarised relay is arranged 
with a contact in the local battery circuit; this contact is broken by impulses 
due to the receiver being out of synchronism and coming to zero. The bell is 
single stroke, and is arranged to sound by the synchronisirg currents, such 
sounds indicating that the receiver is out of agreement with the transmitter, 
and that the last word was not correctly received. 7 claims. 


3,130. “improvements (n electric lamps." A.C. Brown. Dated February lith, 
1899. Relates to incandescent arclamps. An arc lamp of any construction is 
provided with hollow electrodes of carbon, or plutinum-iridium or other metal 
to receive a round, flat, or other rod of magnesia or cther refractory material, 
which connects the electrodes, and after being heated by the aro carries the 
whole current, and is thus kept incandescent, the electrodes separating so far 
that the arc ceases, The rod may be placed loosely in the electrodes, or may be 
fixed in oneof them. Each electrode may consist of two grooved strips, held 
together to enclose the rod. A stop is provided to linit the outward movement 
of the movable electrode. The current is limited bya choking coil or resistance 
in series with the lamp. "The Provisional Specitication deseribes also the use 
of carbons provided with fixed cores of refractory material, inserted as rods or 
compressed powder, instead of the single loose rod above described. 8 claims. 


3,186. “' improvements iu and relatiag te electro-magnetio ent onts and other fike 
apparatus specialty Naa to electric aro lamps.” M. Smithson and E. R. Sharpe. 
Dated February 13th, 1899. Relates to means for cutting out an arc lamp or the 
like should the potential rise above the limit, and for introducing a compensating 
resistance. The lamp circuit is normally closed by a contact engaging the con- 
tacts. The contactis pivoted to a stand, and held in position by its projecting 
arm engaging the armature of an electro-magnet. Should the potential rise, 
the armature moves, and releases the arm which under the action of the spring 
breaks contact, and makes contact with the compensating resistance. 8 claims. 


3.177. "Improvements ia er relating to electrically liinminated advertising 
mediums or the like.” W. T. Bell. Dated February 13th, 1899. Relates to switch 
mechanism for lighting electiic lamps in succession so as to form word-, such as 
is described in Specitication No. 16,220, A.D. 1897. Wires in connection with the 
lamps are mounted in parallel lines on blocks under which are pins in which 
loops on the wire ends engage. The wires are suitably stretched by screw rods, 
and are connected with the lamps by wires. Contact is made with the desired 
wires to light the lamps in succession by means of serrated plates which are 
broken away where contact is not to be made, the serrations serving to keep the 
wires apart. The plates are removably mounted on a rotating skeleton runi 
consisting of longitudinal bars secured to end discs. In modifications, the 
contacts may be mounted on endless chains or slides, and they may be of star- 
wheel section mounted on arms on a rotating shaft. A device to prevent 
sparking consists of a contact bearing on a toothed disc provided with insulating- 
blocks on which the contact résts while the plates are out of contact. 6 claims. 
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ALAS! 


Ir is not often that we, the editors of a journal devoted to 
the interests of electrical science, throw open our leading 
column to matters which have no apparent relation to elec- 
tricity, but we should fail in our duty to the Royal family, 
to our readers, and to the public generally if we omitted to 
refer to the topic which has occupied the minds of everyone 
throughout this unhappy week. Even as we write, the 
solemn tolling of a mournful bell adds a vague sense of fear 
and desolation to the profound sorrow which we feel 
at the death of Her Majesty Queen Victoria. That 
sense of fear is inspired by the apprehension lest with 
her death a long period of prosperity in these 
happy isles may have been brought to a close; it may be 
that many happy and prosperous years are still to come—but 
who amongst us can speak from actual experience of the 
momentous results which may follow the death of an English 
Sovereign ? The Royal Prerogative which has not been 
exercised for over a hundred years, and which, for the last 
63 years, has lain dormant but within reach of one of the 
best rulers that this country has ever known, may once 
more see the light; and the voice of history loudly proclaims 
that the demise of a Crowned Head not infrequently 
brings disaster in its wake. Truly, we venture forth into the 
Unknown. May that Unknown be soon disclosed to us at 
least as a reflection of, if not as an improvement upon, the 
past ! 

The reign of the gracious lady who has just departed this 
life is fraught with peculiar interest to all who make the 
study and practical application of electricity the first object 


of their lives. Under her beneficent rule the science of 
electricity has developed in a manner which finds no parallel 


in the history of the development of kindred subjects. 
Fostered by Queen Victoria's beneficent rule and patronage, 
the wondrous powers of electricity have been transformed 
from the plaything to the slave of mankind. 

In 1837 the immortal achievement of George Stephenson 
had taken firm root in the minds of those who saw the 
advantage of a cheap and expeditious means of locomotion. 
The same year ushered in the Electric Telegraph. The fetters 
which then bound the giant Steam had already been 
unloosened, to the end that the prosperity of the British 
Empire both on land and sea might thereafter be main- 
tained. So in 1901, at the dawn of a new century, when 
life has just departed from the most respected and the most 
beloved of Englishwomen, the giant Electricity, as a means 


of transmitting energy from place to place, and as a cheaper 


and more rapid means of transit, has been pressed into the 
exacting service of mankind, Are these inopportune reflections 
at this most solemn moment ? 

Turn to the columns of every paper—remove the cover 
of every periodical, and you will find the same story. The 
soldiers of every industry, the lovers of every art, and the 
professors of every science, are bearing their tribute to the 
kindly interest, the fostering care, and the unwavering 
affection which the great Queen Mother has shown towards 
their welfare throughout the course of her long reign; and 
if, in adding our humble tribute to her memory, we have 
used language which is unfitting, our excuse must be that 
we can scarcely find words full enough to adequately express 
our deeper feelings, 
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THE METROPOLITAN RAILWAY 
CONTRACT. | 


A FEW weeks ago we drew attention to the vast. importance 
of the decision of the Metropolitan. Railway Companies, 
now in suspense, on the system of electric traction to he 
adopted upon their lines. The conditions upon which 
tenders were invited were, as our readers know, of the most 
open and indefinite character; practically, the proposition 
placed before the competitors consisted simply in the 
question :—** At what price, and in what manner, are you 
prepared to undertake the substitution of electric for steam 
traction on the Inner Circle $” 

That an immense amount of labour, both mental and 
physical, was entailed to the engineering staffs of the various 
firms which entered into the competition, is manifest, and 
we caunot doubt but that much benefit will result therefrom, 
especially if the authors of the respective schemes can be 
prevailed upon to publish at least the main features of their 
proposals; the iutimate acquaintance thus obtained with the 
problems which present themselves, in the preparation of a 
comprehensive scheme of such magnitude and importance, 
and the evolution of new and original methods of solving 
them, form an educational exercise of the most valuable and 
fruitful nature, only excelled, in fact, by the experience 
gained in actually carrying out such projects. Whatever 
the outcome of the deliberations of the engineers who have 
the matter in hand, one thing is certain to result—a great 
step will be made in the direction of the general adoption of 
electric traction on railways, “a consummation devoutly to 
be wished.” 

Unfortunately, however, as might be expected, one result 
of the want of definition has been that the tenders exhibit 
very wide divergences from their mean value; this was 
partly due, we suppose, to excessive caution in the case of 
the higher quotations, and a desire to get the contract, even 
at cost price, on the part of. the lower tenderers, combined 
with a plentiful lack of data on which to found an accurate 
estimate of the probable cost of carrying ont the structural 
work in the tunnels, The cost of the electrical equipment 
for a given service can be readily estimated with a sufficient 
degree of accuracy: but the work involved in the necessary 
alterations to the track, a very important item, is of a 
character most difficult to deal with on paper. 

Then, again, it is a not uncommon practice to treat the 
tenders in such a case as this as merely first approximations, 
and to issue new and more detailed specifications, based upon 
a thorough analysis of the respective schemes, for the pur- 
pose of obtaining new tenders on a common basis, which can 
he fairly compared with one another. Those firms who anti- 
cipated this mode of procedure would, of course, “ play for 
safety," sending in quotations which they were morally 
certain would cover the cost of the work with a wide margin, 
and expecting to bring dowu their price to a closer approxi- 
mation in the final competition, Whether this practiee will 
ultimately be adopted by tlie Metropolitan Companies or not, 
remains to be seen. Perhaps they will seize the opportunity 
of taking an absurdly low tender while they have the chance ; 
but we would far rather see them pursue the opposite course, 
Which wonld, we believe, be conducive to greater satisfaction 
in the long run to all parties concerned, 


Recently Sir W. IT. Preece and. Mr. Parker have been, we 
believe, in Buda-Pesth, inspecting the experimental apparatus 
erected. by Messrs. Ganz & Co, to demonstrate their system, 
As is set forth more fully elsewhere. in this issue, Messrs. 
Ganz use the three-phase system, generating and distributing 
at 20,000 volts, and feeding the overhead trolley wires at 
3,000 volts, 
use on the Metropolitan Railways, in spite of the short stages 


If this system is proved to he satisfactory for 


and frequent stops, the rapid acceleration. essential to an 
efficient service, and the necessity of economy of energy, then 
it cannot be doubted that an immense step in advance has 
been made—one of the greatest, jumps ever made in electrical 
engineering. We have often urged that the adoption of 
some such system is absolutely essential to the successful 
application of electricity to main lines of railway; but we 
are*by no means confident that it is preferable to the direct 
current system for the case under consideration, 

Besides the engineering question, however, there is 
another, and, unfortunately, a very weighty feature to be 
borne in mind—that is, the financial aspeet. of the matter. 
The railway companies, as is well known, are already loaded 
With an excessive capital, and are not in a good position to 
obtain loans on the most favourable terms. ` Consequently 
the financing of such a costly undertaking as the electrical 
equipment of the Inner Circle is a most important factor in 
the problem; it is even possible, much as we regret. the 
fact, that this consideration may outweigh all others. 

In this respect British firms are at a grave disadvantage 
with their American and German 


as compared com- 


petitors. In the United States finance and industrialism 


are closely linked; a big financial group, headed 
by well-known millionaires, controls practically the 


whole of the electrical manufacturing industry, and is 
ready to provide ample funds for the carrying ont of 
projects of the first magnitude, | Similarly, the German 
system, in which an electrical manufacturing company is 
almost invariably associated with one or more of the leading 
banks aud an auxiliary so-called. industrial bank, or com- 
pany for the promotion of. electrical. enterprises, enables the 
leading firms to undertake huge schemes under the most 
favourable conditions, with the results. set forth in a recent 
article in our columns, 

In Britain, on the other hand, no such organisation exists, 
While almost any scheme which holds forth prospects of 
fabulous profits in an attractive form is eagerly subscribed 
to by the public, it is an almost. impossible task to obtain 
the necessary capital to carry out sound. industrial projects 
which merely offer a safe investment with moderate 
dividends, 

Protection abroad and conservatism at home have borne 
their share in limiting the field of British electrical enter- 
prise ; but, after all, due credit must be given to our unique 
municipal system, which, at least, has offered to British 
manufacturers a fair field, in which financial jugglery is of 
no avail whatever. As things are, we can no longer say that 
our manufacturing firms are blind to the immense possi- 
bilities of the electrical industry: several British firms are 
now ready and able to equip the Inner Circle as cheaply and 
as well as any firm whatever, but they are handicapped 
by the lack of capital. 

We greatly fear that, despite all other considerations, the 
contract will be awarded, not to the firm whose scheme is 
best adapted to the circumstanecs, but to the one that offers 
the most favourable financial deal. May our forebodings 
prove to be unfounded ! 
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THE DISPOSAL OF REFUSE IN THE 
TWENTIETH CENTURY. 


By G. WATSON, A. NI. I. C. E., M.I.M.E 


Ur may be safely predicted that in the century just com- 
menced the reduction of the death rate iu towns by means of 
sanitary improvements will occupy the attention of municipal 
authorities even more than in the past. 

The recent demonstration made on the Campagna at 
Rome that malaria is communicated to human beings by 
mosquitoes may have an important indirect bearing on the 
subject of town refuse. It has been clearly proved by two 
heroic officials of the British Government that malarial 
poison is gathered up from swamps by mosquitoes and by 
them carried i in all directions; and further, that men who 
exclude these insects from all contact with their bodies, 
from sun-down to sun-rise (when these pests are active), may 
live in regions hitherto supposed to be deadly, in perfect 
health. Jt is not unreasonable to suppose that poisons may 
be carried from decomposing refuse heaps by flies and other 
insects, and that the danger of such deposits may consist not 
only in lowered vitality from living in the impure atmosphere 
they create, but that also they may become the actual cause 
of blood poisoning in the manner indicated. Accumulations of 
refuse also become nurseries of rats, the disseminators of the 
bubonic plague. It is not unsafe to assert that the New Century 
will not tolerate refuse deposits anywhere near inhabited 
dwellings, It may be further prophesied that it will not for 
loug tolerate the use of refuse for burning bricks in clamps in 
the neighbourhood of London. No traveller on the main 
lines that radiate from the metropolis can fail t6 observe the 
sickening stenches that proceed from these brick fields. They 
are, perhaps, most noticeable on the Great Western Railway 
from London to Maidenhead, where it is necessary to keep 
the carriage windows shut practically all the way if these 
stenches are to be kept out. A refuse destructor properly 
designed and constructed is at present the only known means 
of disposal which satisfies both sanitary and economical 
requirements, Like most other improvements, it has been a 
long time on the way, but certainly the years from 1875, 
when such furnaces first began to be used, to the present 
time, have not been wasted. They can now be made to work 
with perfect satisfaction in crowded neighbourhoods, com- 
pletely surrounded by dwelling houses, and they can be 
adapted for use on a large scale in big towns and Cities, or 
on a small scale for villages, hospitals, and even hotels. 
They satisfy sanitary requirements by reducing town refuse 
to a hard innocuous clinker, with a proportion of ashes, 
Without emitting from the chimney shaft any nuisance in 
the shape of stink, smoke, or dust. The stink and smoke 
are cured by maintaining. the temperature within the 
furnaces themselves at from [,500? to 2,000? F. The 
fiue dust which used to be distributed from the chimneys 
of destructors working under strong natural draught, 
was frequently mistakeu for smoke, and there can be 
no doubt that it caused considerable nuisance. The early 
efforts to reduce it generally took the form of the provision 
of flues slightly enlarged, and provided with baffle walls, upon 
which the dust was supposed to strike, and so settle on the 
bottom of the flue. More logical designs were based upon 
the principle of making the “flues very large, so that the 
velocity of the gases might he insufficient to carry the 
dust along, which was thus supposed to be deposited on the 
hottom of the flues. This arrangement was, of course, fatal 
to any chance of properly utilising the heat of combustion, 
owing to the expansion and cooling of the gases in these 
huge flues. 

The stinks which were undoubtedly caused by the working 
of early destructors were due mainly to the use of natural 
draught, which drew such huge quantities of cold air through 
the furnaces every time they were either charged or clinkered 
as to keep them constantly at a low temperature. The stinks 
were to a great extent destroyed by means of Mr. Jones's “fume 
cremator," whenever that appliance was worked regularly 
with an abundance of fuel. This fume evemator consisted of 
a grate, With suitable rings of fire-brick above it, placed in 
the main flue between the furnaces and the boilers—when 
there were any. The cost of working was, however, so high 


plastering work. 


that in most cases the cremator was only worked intermittently, 
or allowed to go entirely out of use, so that the full benefit of 
it was seldom realised. The only types of destructor which 
may be said to prevail at the present time are designed to 
work at a high temperature under artificial draught, forced 
either by means of steam jets or fans, and in the furnaces 
with which the author is particularly connected, the further 
precaution i8 taken that all the gases arisiug from the refuse 
drying, when it is first put into “the furnaces, have to pass 


over the hottest part of the fire before they can escape to. 


the chimney, while the products of combustion of all the 
furnaces in a battery are well mixed in a moderate-sized 
main flue (in which the brickwork is constantly at a glowing 
red heat) before they are passed into contact, with the heating 
surfaces of the boilers. 

To catch the dust the author has devised a large circular 
swirling chamber, in which the dust is separated by centri- 
fugal force, in much the same way as cream is separated 
from milk in a centrifugal cream separator, Thus the escape 
of fine dust from the chimney is prevented, Destructors 
now satisfy economical conditions by the saving of cartage, 
the saving of labour, and the full use of the residuals. As 
regards the saving of cartage, this is effected by placing the 
destructors in the centre of the population area, and this course 
is now fearlessly advocated in all cases. The size of instal- 
lation to be adopted depends, of course, largely upon the 
manner upon which the heat is to be utilised, as well upon 
the question of cartage; but it is noteworthy that the City 
of Hamburg is now destroying half of its refuse, 
amounting to about 250 tons a day, in the largest destructor 
in the world, consisting of 36 cells in one house. No 
doubt such a complete concentration involves extra cartage, 
but it saves expense in management and contributes to 
efficiency. 

Saving of labour is probably the most important ques- 
tion in connection with destructors at the present time. 
The amount of labour required at different destructors 


varies in a most astonishing way. — [t is certain, how- 
ever, that it ought not to exceed 7d. for every 


cubic yard of refuse destroyed in any district in 
the United Kingdom, and that, where it does exceed that 
fivure, something i i8 wrong. Seeing that, unfor tunately, the 
cost of burning is usually stated in tons, irrespective of the 
number of cubic yards that go to a ton, and also of the 
percentage of moisture contained, it may be well to state that 
the refuse of London measures about 2 cubic yards to the 
ton, whereas in the North of England the muck does not 
exceed 14 cubic yards to the ton. 


The Strand Board of Works (now moma in the 


City of W estininster) has recently installed a large destructor 
in which the refuse is tipped directly out of the collecting 
carts into the furnaces. "The results of this arrangement 
have yet to be fully ascertained, but it is hoped that soine 
pence per ton will be saved in the cost of feeding the 
furnaces, and a great sanitary improvement effected by 
making uunecessary the handling of the muck. 

The use of the residuals is not less important than the 
saving of labour and cartage, and the twentieth: century will 
utilise all its clinker for making mortar, concrete foot paths, 
fireproof floors of concrete, concrete bricks aud tiles. It will 


` 


use all the fine dust cauglit in the dust-catchers as a basis for 


disinfecting powder, and all the ashes from the ashpits for 
It will pass all its soldered cans through 
special furnaces in order to recover the solder, and to clean 
the thin steel plate from its coating of tin, in order that it 
may be used as scrap steel in steel works, and also in certain 
chemical manufactures. Most important of all, it will utilise 
in full the heat made by the combustion of the refuse, 
for raising steam, to be converted into light and power. 

In the case of large destructors for big towns the power 
will generally be utilised in combined power plants for 
electric lighting, electric tramways and electric power dis- 
tribution ; and in small villages the heat will be used to 
generate steam for driving stone breakers, chaff-cutters, fans 
for smiths’ forges and other such tackle as is generally to be 
found in a town yard : and, in addition, for grinding mortar 
from the cliuker, treating the clinker in breaking and sizing 
machinery for concrete purposes, and also in some cases for 
driving flag presses for making paving slabs, and brick 
machines for making bricks. 
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The Corporation of Bradford, the municipality of Ham- 
burg and the Vestry of St. Luke’s, London (now part of the 
metropolitan borough of Clerkenwell), have probably up to 
now made the greatest advance in the matter of utilising the 
clinker. Jn all three of these cases the whole of the clinker 
is utilised for the above-mentioned purposes. In the case of 
St. Luke’s, very large orders for clinker have been received 
for the purpose of making concrete floors in warehouses. In 
Bradford a very brisk sale of mortar takes place, and also of 
broken and sized clinker for concrete purposes, and of ashes 
for plastering. Concrete paving slabs are also manufactured 
on a large scale. In Hamburg the clinker is used mainly 
for concrete purposes, and that it is appreciated is shown by 
the fact that no less than 125 tons of clinker are sold, or 
used by the town itself, per diem. It may be remarked that 
the refuse of Hamburg contains 50 per cent. of incombus- 
tible matter. When the author was at the works about the 
middle of December last, there was not a cart load of clinker 
remaining on the premises, and it was being fetched away as 
fast as it could be produced. 

It may be objected that all this has little interest for 
readers of the ELECTRICAL REVIEW, but after all, the eco- 
nomical question is one which has most interest for all engi- 
neers who have to raise steam; and it may be interesting to 
central station engineers to show how they can to some 
extent level their load curves during the daytime by the use 
of such miscellaneous machinery, while at the same time 
turning their residual materials into money, instead of paying 
to have them carted away. 

Another very important question bearing on the econo- 
mical result is that of the life of the furnace. The bill for 
repairs and renewals of a destructor may easily mount up to 
a most disastrous figure unless it be constructed in the first 
instance with the most suitable materials, and with all the 
skill and care which experience alone can furnish. The 
capital outlay to satisfy such requirements is large, but not, 
so large as that required to rebuild the furnaces at frequent 
intervals. The day of cheap destructors is past. They 
must now be constructed so that the furnaces can be worked 
day and night, with the minimum of interruption for repairs 
for at least five years. Some engineers are advocating 
stand-by plants, requiring double the space and double thie 
. capital outlay that ought to be necessary. Such expedients 
are quite needless, in the author’s opinion, if the furnaces 
are built according to the best modern practice ; but the 
question of the life of the furnace will always remain one of 
the very first importance. 

The most important bye-product of the destructor—that 
is, the waste heat—yet remains to be discussed. Probably 
no question has been much more hotly debated than this. 
On the one hand, we have figures put forward by persons 
(of whom the author himself may be considered a type) too 
much interested to escape the suspicion of some people that he 
is too sanguine as to results. On the other hand,we have **cold 
water " poured in gallons by persons who are not sufficiently 
interested in the question to ascertain the facts. 
mentioned with regret that some “cold water" has even 
been detected diluting the excellent stern common-sense with 
which the ELECTRICAL REVIEW has treated this question. 
This i8 not a subject which can be dealt with in general 
terms, and it would be just as unreasonable to say that, 
universally, you can obtain so many pounds of steam at a 
given pressure for so much refuge burned, as to say that vou 
could get so many pounds of steam per pound of coal without 
stating whether the coal is * Best Welsh" or cheapest 
“ Smudge.” The fact is that town refuse varies far 
more in different towns than does coal in different collieries. 
It will, however, be sufe to generalise to this extent, that 
in all districts in the neighbourhood of coalfield& from 
1 lb. to 14 lbs. of steam may be counted upon as available 
for external use for every pound of refuse burned in an 
efficient destructor, and that in residential districts, remote 
from cheap coal, from 3 lb. to 1 lb. of steam may be counted 
upon with equal certainty. 

These gencralisations are sufficiently correct for preliminary 
purposes, but it will be well for any engineer who has to give 
reports to study the question particularly upon the spot. 
The author knows of a seaside town which subsists upon 
summer visitors, where from the beginning of May to the 
end of September hardly a ton of coal is burned in domestic 


ditch, 


It may be 


grates; gas fires being almost universal for cooking and warm- 
ing. In the same town small gardens abound, and they contri- 
bute to the destructor an enormous quantity of vegetable refuse, 
which. requires a lot of work to put it into the furnaces, and 
fills a lot of space when it gets there, contributing very little 
to the resultant heat. There are in the town in question 
very large numbers of combined privies and ashpits from 
which wet nightsoil, amounting to about 40 per cent. of the 
total refuse, is collected. It can, therefore, be readily 
imagined, that the working of the destructor in summer, to 
give complete satisfaction to all concerned, is no easy matter ; 
without having any regard to steam-raising. In the winter, 
on the other hand, the refuse contains large quantities of 
cinders, the garden refuse is largely absent, and the results 
are proportionately better. In view of such instances as this, 
it seems hardly necessary to warn electrical engineers, and 
others, against any person who comes to them with a general 
guarantee of so many pounds of steam per pound of refuse, 
before the guarantor even knows in what district the 
apparatus is to be installed. It isa fact worthy of note that 
efficiency is generally in inverse proportion to the size of the 
gnarantee. After making the necessary reservations, it 
may safely be prophesied that the twentieth century 
will see destructors and power plants combined in 
almost every instance, where the number of destructor 
cells exceed four. The destructor will cease to be regarded 
as an undesirable neighbour or a poor relation, and will be 
looked upon in its true light as a means of improving the 
balance-sheet of the power plant. In support of this 
readers may be referred to what has been accomplished 
in the way of steam raising at Oldham, Shore- 
Darwen, Hereford, Bradford, Norwich, Fulham 
and Beckenham, and many other towns where up-to- 
date combined plants are either in course of construction or 
commencing to work with the most promising results. The 
period of doubt and exaggeration, of controversy and failure, 
of absurd guarantees and poor performances, is passed: and 
refuse destructors have now entered the period of sober, 
useful performance. No one desires more than the author 
that the results should be recorded with strict accuracy and 
published with despatch and regularity, as fully and 
as fairly as the accounts of the electric. light under- 
takings throughout the country. When this is done the 
twentieth century will be in a position to know what is the 
lowest cost at which it can. be rid of its town refuse, after 
allowing fully for the value of the residual products, of 
which steam-power will prove to be by far the most 
important. 


A METER FOR ALTERNATING CURRENTS. 


A METER for recording watt-hours in alternating current 
lighting circuits, characterised -by great simplicity of con- 
struction and cheapness, has recently been introduced by the 


SSS 


i 


A 


FiG. 1. 


Allgemeine Elektricitäts Gesellschaft, of Berlin. It is 
alleged that by the introduction of this invention the meter 
rent paid by consumers will be reduced to one-half its present 
amount, 

The meter consists of à revolving disc, A, which is sub- 
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jected to the action of two alternating magnetic fields 
differing in phase, which, owing to their special arrangement, 
impress a comparatively large driving force on the disc. The 


Fig. 2. 


magnetic circuit is closed. The pressure bobbins, 8, 83, as 
well as the main current bobbin, H, are pluced at one side of 
the disc, the three cores of the bobbins being connected to a 
single yoke, E (fig. 1), and the magnetic circuit completed by 
a single armature, R. | 

The operation of the meter is as follows :—The two shunt 
bobbins, 8, 82, impart alone (without the main current) a 
fairly strong turning moment to the disc, either when the 


Fia. 3, 


air spaces, LI Lg, of the two pressure cores are unequal, or 
when the magnetic force of the two pressure bobbins is 
different, 

This turning moment would cause the meter to run 
when ho current was flowing, and it must be reduced to 
an amonnt which is ps sufficient to overcome the friction 
of the apparatus. This can be done by varying the number 
of turns or the air space; in the actual instrument the latter 
is made adjustable. If the main current is now turned on, a 
mutual action takes place between the magnetic field of the 
main current and the vortex currente generated in the disc 
by the shunt bobbins on the one hand, and between the 
magnetic fields of the shunt bobbins and the vortex currents 
generated by the main current bobbin on the other hand. 
The result is that the disc, A, is set in rotation. 

The field of the main current bobbin acts upon the fields 
of the shunt bobbins so as to reduce one and increase the 
other, as shown in fig. 4. The core of one of these bobbins 


would thus reach saturation point much sooner than that of 
the other, and the proportionality would be disturbed. To 
prevent this, a part of the main current circuit is wound 
about one of the shunt cores, as shown in fig. 2, to com- 


pensate for this inequality in the field. If the same effect 
were produced by winding different numbers of turns on 
the two shunt bobbins, then, as stated above, the meter 
would run when the main current was not turned on, 
which is an insuperable objection to this method of com- 
pensation. 

The speed of rotation imparted to the disc in this way 
is directly proportional to the product of the current and the 
pressure. The apparatus, therefore, counts the number of 
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watt-hours. "The magnet, M, acts as a brake to the disc. 


The rotations of the disc are transmitted to a counting 


mechanism, iu the simplest way, by worm gear. The 
reading of the meter is in kilowatt-hours, and is 
shown in a single row of figures on tlie face of the 
counting mechanism, so that the consumer can at any 


Front View or A.C. WaTr-HOUR METER. 


moment, without trouble, read off the number of units 
which he has consumed, £e, how much he owes to the 
electric supply company. No reduction of the reading is 
necessary, since the instrument is constructed so that the 
constant is always unity. The instrument, if properly set 
up, retains its original accuracy for any length of time. 
The percentage of error over the whole range of the instru- 
ment is shown by the curve, fig. 5. It is evidently of some 
advantage to the consumer to work at full load. 


ELECTRIC FIRE RISKS. 


UNDER the above title there appears an article in 
Cassier’s Magazine which is chiefly distinguished for 
the coining of a new word—“ fool proof.“ There is 
certainly something about this expression which reminds one 
of Swinburne's ** foolometer," but as the article in question 
proceeds from the pen of one Hubert S. Wynkoop, we are 
constrained to conclude that it is but another instance of the 
famous saying Les beaux esprits se rencontrent." 

Mr. Wynkoop refers to the danger that arises from 
unfamiliarity, and suggests—very wisely—that electric 
wiring should be more carefully controlled by, municipal or 
other authorities. He points out that everyone knows that 
the filling or the overturning of an oil lamp may start a fire, 
sometimes preceded by an explosion, similarly that it is a 
matter of common knowledge that blowing out a gas jet by 
way of extinguishing the flame conduces to asphyxiation, and 
that searching for a leak of gas with a lighted candle may 
have an elevating tendency upon the surroundings There- 
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fore, he ingeniously adds, people refrain from experimenting 
on these lines, but, owing to the complete ignorance of the 
general public upon things electrical, most outr: ageous things 
are done with the utmost sincerity in connection with electric 
lighting. 

With this latter observation we can agree from personal 
experience. & recent incident of this kind is worth 
recording.“ A certain worthy photographer who does 
everything in connection with his business electrically that 
it is possible to arrange for, brews his tea by a chemical 
equation and so forth, has a bell push hanging over his bed 
within easy reach, which communicates with the kitchen, and 
is in the habit of ringing for his matutinal tea by pressing 
the switch in the orthodox manner. He recently left town 
for a few days, and in his absence the housekeeper, in 
sweeping out his room with more zeal than discretion, 
severed the connection between the aforesaid push and the 
bell lead by sweeping away three or four feet of the wire. In 
the anguish of her soul the housekeeper called in a “ friend! 
who knew all about electricity, and he, without the least 
hesitation, connected the pear switch to the lighting circuit. 

On the photographers return he found the pear switch 


hanging invitingly over his bed as usual, and on the 


following morning he pressed the switch as usual; but the 
result Was not quite as usual, and after the fire engines had 
been paid off the photographer sat down and wrote a fearful 
letter to the electric light contractors, threatening them with 
dire pains and penalties. In the end the cause was dis- 
covered, and the photographer retired to a back seat to 
ruminate upon the extraordinary difference between elec- 
tricity when it rings a bell and when it produces light. 

We have never ceased to urge the great value of com- 
petent supervision of the wiring of houses for electric light, 
and the real urgency of legislation for placing electric. wiring 
contractors under some such restrictive conditions as 
plumbers. If everyone who aspired to become an electric 
light contractor and undertook the wiring of houses had to 
deposit a substantial sum and take out a license, which would 
become forfeitable upon any serious scamping being dis- 
covered in his work, such a course would prove a consider- 


* able deterrent to jerry wiring, and would thus, in a measure, 


safeguard the public against such technical quacks as the one 
above alluded to (we don’t mean the photographer). 

Under existing conditions the wiring of houses for electric 
light is rapidly “dege nerating into something that is given 
away With the sale of fittings, and this tendency, unless 
checked, will prove to be a serious obstacle to the due 
development of domestic electric lighting. 


NAVAL ELECTRIC CABLES. 


ALL cables in the Navy are supplied in thousand vard lengths, 
and are kept coiled up on large wooden drums or reels, of 
such diameter as to ensure no unfair strain being put upon 
the insulation while the cables remain coiled up and stowed 
away. 

These drums can be conveniently landed in boats, and 
rolled along when ashore, so as to lay the cable as they go. 

Speed and simplicity are the great considerations in Naval 
defences, and thus the cable is left above ground and exposed, 
as a rule, instead of being buried. In most cases, the work 
is only of a temporary nature, such as would be required in 
the case of a ship going into port for repairs, to guard 
against an attack while she is at anchor, and possibly in a 
disabled condition. 

Cables for mining purposes are generally of. three different 
kinds, chiefly distinguished by the number of their cores; 

The most generally used is the single-core cable whose 
core consists of 36 wires; it has a resistance of about 6 
ohms altogether, and is insulated with Hooper’s patent 
insulation, an armouring of steel wire forming a return as 
well as a protection for the insulation, Where this cable is 
used for submarine work the return, of course, takes place 
through the sea water as well as through the armouring, but 
whereas the earth return is in itself reckoned as offering a 
resistance of 3 ohms with the usual earthplate of sheet 
copper, that of the armouring is only calculated as two. 

The four and seven-core cables are very similar, but offer 


a slightly smaller resistance, about 5°6 ohms for the 1,000 
yards. Each core is insulated very carefully, so that with a 
battery of 500 volts the insulation resistance per 1,000 yards 
should be at least 2,000 megohms after the ete has been 24 
hours under water, A certain proportion of sulphur is used to 
preserve the india-rubber coating next to the core, but the 
amount is very small, and where the rubber comes in con- 
tact with the.metal it is practically pure: by this means a 
very good result is obtained, combining -durability with the 
maximum insulation. T hese cables;are used for mining 
work where a line of mines is run across a ship channel to 
guard the entrance. Watertight connecting boxes are used 
to join the ends of cables together; they are made in two 
halves, with corresponding recesses cut to receive the cable 
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CONNECTING BOXES. 


ends, which, when screwed together, grip: the cable very 
tightly, This would not of itself be sufficient to entirely 
prevent the ends drawing, though the insulation is formed 
into a * pudding " inside the box of considerably larger 
circumference than the cable itself; there must be no 
possibility of any strain coming upon the actual junction of 
the cores, so the two cables are united by a strand 
shorter than the junction itself, which will take any strain 
that might otherwise come upon the core. For branch 
leads to the mines a different kind, of connecting box is 
used which consists of two triangular recessed plates, the 
main cable passing through the recesses at the base angles, 
while the branch entering at the apex is forked into it ; here 
again, the precaution is taken of uniting the three puddings 
formed by the insnlation where the core has been bared with 
strands, so that no strain shall come on the core itself. So 
much for the mining cables ; the next in order is the search- 
light cable, which is used for running searchlights at a dis- 
tance either in a boat or ashore. This hasa core of 37 wires, 
offering a resistance throughout its entire length, 1,000 
yards, of only *36 of an ohm. Its insulation is necessarily 
somewhat better than that for the mining cables, in con- 
sequence of the comparatively large current used, and offers 
a resistance of some 3,000 megohms. 

Shore and submarine telegraph cable is sometimes sup- 
plied, in which case it consists of, in the former, three cores 
of 27 L.S.G., with a resistance of 36 ohms, and in the 
latter, seven cores of 24 L.S.G., giving 9*4 ohms resistance. 
The insulation in the latter is of about 2,000 megohms 
resistance. 
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THE RATING OF FACTORIES. 


WHILE it is at all times a difficult matter to provide for the 
equitable rating of property for the relief of the poor, the 
question becomes particularly intricate when the assessment 
committee, or the valuer in their employment is called upon 


to estimate the ratable value of. a factory or Mignon 
works. ! 
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With a view to explaining the cause of this evil, it is 
necessary to refer to certain Acts of Parliament. By a 
Statute passed in the reign of Elizabeth (13 Eliz., c. 2, 
Sec. 1), machinery was made ratable as personal property, 
and it was no answer to an assessment under that Act to suy 
that the machinery in question was annexed to the freehold. 
This statute was repealed in the letter, but as we shall 
presently see, re-enacted: in substance by later statutes. 
An Act which was passed in the year 1836, provided (by 
Sec. 1) that no rate shall be allowed which shall not be made 
upon an estimate of the net aunual value of ‘the several 
hereditaments rated thereunto ; that is to say :—** OF the 
rent at which the same might reasonably be expected to let 
from year to year, free of all usual tenant’s rates and taxes 
and tithe commutation rent charge, if any, and deducting 
therefrom the probable average annual cost of the repairs, 
insurance, and other expenses, if any, necessary to maintain 
them in a state to command such rent.” 

-This section refers only to hereditaments. Personal 
property (including machinery) were impliedly, if not 
expressly, put out of rating by the Poor Rate Exemption 
Act, 1840 (3 and 4 Vict. c. 89, Sec. 1), which enacted that 
„it shall not be lawful for the overseers of any parish . . . 
to tax any inhabitant thereof, as such inhabitant, in respect 
of his ability derived from the profits of stock in trade or 
any other property." Taking this in connection with 
Sec. 1 of the Parochial Assessment Act, 1836, which only 
contemplates the rating of corporeal hereditaments, it now 
appears that when it is sought to rate a person in respect of 
machinery, the question ought lo be whether he is an occupier 
of lands and whether the machinery in question is part of 
the land. If machinery is % part of the land, it should be 
out of rating. If it has become part of the land by annexa- 
tion, 7.e., by being fastened to the land, its value should be 
taken into consideration. 

Such would appear to be the common sense interpretation 
of these statutes, but the Courts have decided otherwise. 
From certain decisions (to be considered later) it transpires 
that the question which the valuer has to ask himself, when 
determining the ratable value of a mill is: * At what rent 
would this mill be reasonably expected to let from year to 
year as a going concern?” To arrive at this figure, the 
value of machinery, plant, and fixtures must be taken into 
consideration. The result is that even after the statutable 
deductions have been made, the occupier of the mill is called 
upon to pay rates far in excess of those which he would be 
compelled to pay in respect of premises of equal magnitude 
which contained no valuable machinery. 

At first sight the assessment of a factory as a going 
concern may appear to be equitable enough. The freehold 
is being used for the purpose of earning a large income, and 
it is not unjust that a certain proportion of that income 
should be diverted for public improvements or the relicf of 
the poor. 

As modified and expanded by various cases which have 
come before the Courts, the application of the principle in 
practice has very little to commend it. Take the case of an 
occupier of a valuable mill, which, owing to depression in 
trade or the baneful influence of labour disputes, cannot be 
worked. at a profit or at all. Decided cases go far enough 
to enable us to affirm that even under these conditions a rate 
based upon an enhanced value must still be paid. The 
existence of such an anomaly fully explains. the hostile 
attitude which. manufacturers generally adopt towards the 
indirect rating of machinery. | 

In a rate laid upon buildings, to which machinery is 
attached for the purpose of manufacture, the real property 
ought to be assessed according to its actual value as com- 
bined with the machinery, withont considering whether the 
machinery is real or personal property, and liable or not to 


distress or seizure under a fieri facias, or whether it would 


goto the heir or executor, or, at the expiration of a lease, 
to the landlord or tenant (R. v. Guest (1838), 7 A. & E., 
351; 7 L.J., M.C., 38). The principle above enunciated 
was adopted and confirmed in what is known as the ** Tyne 
Boiler Case,” which was decided in the Court of Appeal in 
1886. A magic distinction was then drawn between 
machinery when regarded as personal property aud machinery 
‘fixed to the freehold,” which enhances the value of the 
premises, -The doctrine there laid down may be thus 


stated :—* In estimating the ratable valne of "premises: nsed 
as a manufactory, machinery and plant placed. thereon for 
the purpose of making them fit as premises for such a 
manufactory are to be taken mto account as enhancing the 
value of the hereditatment, although such: machinery. and 
plant remain personal. property, and are not physically 
attached to the premises. Iu course of his judgment in this 
case the late Lord Esher thus expressed himself: —“ I believe 
the rule really to be that things which are on the premises 
to be rated, and which are there for the purpose of making, 
and which make the premises fit, as premises for the parti- 
cular purpose for which they are used are to be taken into 
account in ascertaining the ratable value of such premises, 
.. . It seems to me that when things are brought into 
that category, they would pass by a demise of the premises as 
such, as between landlord and tenant.” Lord Justice 
Lindley concurred with this decision, but he limited the 
scope of his judgment by saying,“ Nothing is included, so far 
as J understand the nature of machinery, which would be mere 
loose machinery, and which would not pass to a tenant to 
Whom the works were demised.” No answer can be found 
in these judgments to the important question, How is 
machinery, which is not itself ratable, to be valued as 
enhancing the ratable value of a hereditament? [Tyne 
Boiler Works Company v. Longbenton Overseers or Tyne- 
mouth Union (1856), 56 L.J., M. C. 8: 158 C. B. D. 51.] 
The doctrine of the Tyne boiler case also applies to mines, 
for it has been decided that the lessee und occupier of a conl 
mine is ratable for the full aunual value of the mine, though 
increased. by improvements, such as the erection of engines 
made at his own expense. [1829 R. e. Granville, 4. M. and 
Ry., 171.) 

The ratable value of a shipbuilding yard is also enhanced 
by the machinery used upon it where such machinery is 
essentially necessary to the shipbuilding business to which 
the premises are devoted: and this although some of the 
machinery may be capable of being removed without injury 
to itself or the freehold. [Laing à. Bishopwearmouth Over- 
seers (1878) 47 J.. J., M.C. 41.) l 

The Tyne boiler case practically decided that machinery 
is ratable whether fixed to the freehold or not. This point 
was made still clearer in Gifford v. Chard Union [63 L.T., 
249]. Premises were used as-a manufactory for the purpose 
of lace making, upon which certain. boilers, engines, &c., 
were placed for carrying on the said manufactory, These 
machines were essential to the use of the premises. as a lace 
factory. The machines were each of them distinct, and 
could easily be removed for sale or repairs. Nome were 
fastened to the floors by screws, others were not fastened, their 
own weight being sufficient to keep them steady, but further 
than this the machines were no part of the soil or heredita- 
ments. It was decided by a Divisional Court that although 
some of the machinery and plant was capable of being 
removed without injury to itself or to the freehold, and 
although it remained personal property, yet, bemg essentially 
necessary and permanently attached to the appellant’s busi— 
ness, it was all rightly taken into account in estimating the 
ratable value of the premises as enhancing the value of the 
hereditament. That the Assessment Committee must dis- 
regard the question whether the mill or factory is in use or 
not at the time of making the rate appears clear from the 


following cases :— 


In Staley v. Castleton Overseers [1864, 5 B. & N. 505; 
10 L.T. 606] a cotton mill, owing to depression in the 
cotton trade, was no longer worked, but was maintained at 
some expense as a factory, with machinery in a fit state for 
working when the trade should revive. A question arose as 
to whether the occupiers under these circumstances were 
ratable to the relief of the poor. It was decided that the 
occupiers were ratable for the mill. The same principle 
applies althongh the owners of mill have ceased to use and 
have no intention of ever again using a mill. Thus in 
Harter v. Salford Overseers (6 B. & S. 591; 34 L.J., M.C. 
206), the owner of a silk mill gave up his business, with the 
intention of never resuming it, and the mill had not since 
been worked, but, with the machinery and other articles and 
things iu it had been advertised for sale. All the contents 
of the mill were essential articles and things fora tenant to 
have in working it for the manufacture of silk. The 
machinery, some of which was affixed to the floors and ceil- 
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ings, was in the nature of tenants’ fixtures. A man occa- 
sionally went to the mill in order to protect the property 
against trespass or depredation. It was decided that the 
owner of the mill was ratable for it. 

Moreover, the rent actually paid for premises at the time 
of the rate is not always taken as an absolute criterion, 
inasmuch as the rule that premises shall be rated upon the 
basis of the rent for which it might reasonably be expected to 
let from year to year, is applied with considerable strictness. 
Thus the ratable value is not always based upon the rent 
actually earned at the time of assessment. In one case three 
farms had been let at a certain sum annually. They might, 
however, reasonably have been expected to let, and might 
have been let at a larger sum. The overseers assessed the 
occupiers at the rent actually paid by them. It was decided 
that they should have adopted the larger sum, s.e., the rent 
at which the farms might have been reasonably expected to 
let as the estimate of the net annual value. [Hayward v. 
Brinkworth Overseers, 1864, 10 L. T. N. S., 608.] 

It has been decided that in estimating the probable rental 
of a concern, the profits of which vary in different years, the 
Assessment Committee must not point to a particularly 
good, nor must the owners point to a particularly bad, vear 
for the purpose of arriving at the correct figure. This is 
upon the principle that in determining the rent for premises, 
a landlord and tenant would mutually include all risks in 
the rent upon which they decide. Thus in ascertaining the 
rent which a tenant could afford to pay, the possibility of 
strikes is one of the matters which he would be entitled to 
take into account, and, therefore, when the strike came he 
would not be entitled to a deduction. [Hoyle v. Oldham 
Union, 1894, 2 Q.B., 372.] 

We are thus confronted with the fact that machinery is 
ratable. It remains to consider how the value of machinery 
is to be estimated for the purposes of rating. It is a general 
principle that the ratable value of machinery is based upon 
its value at the time of the rate, not upon what it once was, 
nor upon what it may hereafter become. [Met. Board of 
Works e, West Ham (1870), L.R., 6 Q.B., 193 at p. 198.] 

The method by which an engineering works may be 
valued for assessment is as follows: —Assuming that the 
works have been valued and that rent is paid for them as a 
going concern, the net annual- value may be ascertained by 
deducting from the gross rental the average annual cost of 
repairs, insurance, and other expenses necessary to keep the 
premises in the state to command the rent. In making a 
deduction for repairs, it is important to observe that the 
repairs for the particular year are not to be taken into 
account, as they might be below or above the average. The 
average amount in past years is to be ascertained. The 
Courts have generally allowed an imaginary fund to be built 
up year by year to reproduce the property when it is worn 
out, and this i8 particularly beneficial in the case of machinery 
which, even if it does not wear out, is certain to become 
obsolete, and therefore less able to command the rent. 

The“ gross rental " above referred. to is frequently calcu- 
lated upon what is known as the ‘contractors’ theory of 
rent," Upon that theory it is assumed that the occupier 
has employed a contractor to build the factory and equip it 
in such a manner as to place it in the hands of his employer 
as a going concern," Assuming for the moment that the 


contractor becomes the landlord and the occupier becomes 


the tenant for the time being, the rent which would be 
payable under such circumstances is the gross rental. 

A simple example will illustrate the hardship which may 
accrue to the occupier from the wide construction which the 
Courts have put upon the statute of 1836 in allowing the 
value of machinery to enhance the rent at which it would 
have been reasonably supposed to let from year to year. 

Suppose the proprietor of an empty mill or an ordinary 
house were to let it at an annual rental of £500 without 
making any stipulation as to the use to which his tenant should 
put it. Assume that the tenant hires machinery from an 
engineering firm for £500 a year. In due time the question 
must arise— What is the ratable value? The premises have 
been let at £500, and the landlord must be presumed to have 
demanded such a rent as was reasonable under the circum- 
stances ; and if the statute in question be construed strictly, 
that is the only figure which can be looked to. As a matter 
of practice, however, the Assessment Committee, under the 


i 


existing order of things, would in all probability add the rent 
of machinery to the rent of the mill and make an assessment 
on that basis. f , 

The greatest difficulty arises, however, when the occupier 
of a manufactory fills the róle both of landlord and tenant— 
i.e., Where he is a freeholder in possession. In such cases 
the amount of hypothetical rent whereby the value of the 
premises is “ enhanced” is generally fixed at 5 per cent. of 
the initial cost of the machinery and its erection, Even 
when annual allowances are made for depreciation—unless, 
indeed, such allowances are very substantial—it is clear that 
this rough-and-ready mode of assessment may in some cases 
vive rise to hardship, while in cases where the producing 
capacity of the mill becomes increased the ratable value may 
be greatly under-estimated. Thus there are certain classes 
of machinery or plant which, while their producing power 
may remain stationary, gradually become obsolete and 
wholly worthless. The most that can be said for the 5 per 
cent. method is that it is simple and easy of practical 
application. 


THE ACCUMULATOR AS A SOURCE OF 
ECONOMY IN ELECTRIC TRACTION. 


By W. H. BOOTH. 


Ir the records of small tramways be examined, it will be 
found that although the steam pressure may be 150 lbs. and 
nominally high-class engines are employed, the consump- 
tion of coal per kilowatt-hour will range from 6 to 14 lbs. 
This is largely because of the very small ratio of average to 
maximum load upon the engines. First-class condensing 
steam engines with high pressure steam ought to produce 
1 Kw.-hour from each 24 Ibs. of fuel. This assumes a steady 
load. Obviously, then, anything that will enable a steady 
load to be secured is deserving of careful consideration, The 
accumulator or secondary battery alone offers any immediate 
prospect of securing such a load. The economy to be 
secured may be set down for a small system with a load 
factor of 25 per cent. as 7} lbs. of coal saved per kilowatt- 
hour. A mean load of 75 amperes at 500 volts may be 
safely assumed. The maximum load will be 300 amperes, 
and the economical engine must be capable of running con- 
tinuously at about 37°5 KW. As the maximum load is 
150 KW., the excess over the mean load will be 112:5 KW., 
and this must be provided by the accumulator. The current 
output to be provided from the cells is therefore 225 amperes. 
To provide current at a voltage of 500 to 550 about 250 
cells will be requisite. Such cells will cost, probably, £10 
each fixed, the total cost of the battery being thus £2,500. 
Depreciation, interest and maintenance may be set down 
at 15 per cent., or £375 per annum. The loss of energy in 
passing through the accumulator cannot be assumed at less 
than, say, 20 per cent. 

This loss applies in the case under review to three-fourths 
of the total current produced, the remaining fourth going 
direct from the engine to the line. The battery supply 
current must, therefore, be increased in the ratio $, and in 
place of being 0°75 of the whole requirement, will be 0°94. 
The total engine power must thus be 0°94 + 0°25 = 1°19 
of the capacity first found; that is to say, in place of a mean 
output of 75 amperes the dynamo must furnish nearly 90 
amperes, The fuel cost per unit furnished to the line is also 
to be increased from 23 lbs. to 3 Ibs. by reason of the loss in 
the battery. 

With coal at 10s, per ton, the cost per year of 6,850 
hours at 10 lbs. per kilowatt-hour works out to £573. 
By means of the accumulator we hope to save seven- 
tenths of this, or £401. To do this we are going to spend 
£375 annually upon our battery, aud this leaves a net saving 
of £26. So far, good, but hardly sufficient per se to justify 
the outlay. But we are neglecting the reduced cost of engines 
and generators. 

At least two sets will be required in any case. In the 
first case there are two sets of nominally 100 Kw., costing, 
say, £20 per kilowatt, or £4,000 in all. In the case of accu- 
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mulators the engines are, on the same basis of power, to be 
provided of a nominal capacity of 30 kw. I use this small 
number of 30 in place of the apparent 45 Kw., because the 
ordinary nominal 100-kw. set will do about 150 Kw. eco- 
nomically, and the proportionate size of 30 kw. may be 
equally assumed to run economically at 45 Kw., which is the 
average demand when. accumulators are employed. The 
cost of two such sets at £20 per KW. is thus £1,200, and 
we have effected a saving of £2,800, which, at 5 per cent., 
represents £140 per annum. The total gain is thus 
increased to £166 per annum, an amount well worth saviug. 

The foregoing estimates are, of course, only approximate, 
and represent the saving with coal at 10s. per ton. The cost 
of plant is also approximate, in the absence at the moment 
of data and records, No change is assumed in the cost of 
boiler plant. If there is any change, it will be in the 
direction of reduced cost, and it is also probable that the 
saving in engine room accommodation more than covera the 
housing of the battery. Finally, the capital outlay on the 
battery of £2,500 is less than the saving on the engines and 
generators. 

The ordinary constant overall loss on a 100-K W. set is 
about 16 kw. at full load. In place of large sets, we are 
now enabled to use small ones of 30 Kw., on which the 
constant loss will be roths of 16 Kw., or 4˙8 kw, Reduced 
to terms of fuel, this now represents 14:4 lbs. per hour, 
or 48 tons per year, a further economy of £21 10s. So 
far, then, a capital economy of not less than £300 has been 
effected with an annual economy of nearly £190. The sub- 
ject will bear numerous estimates being made upon it. 
Thus there is the possibility of all night running of the 
engine, which can be arranged to reduce still further the 
‘size of the steam plant and generators, and it is open to 
question whether the size of accumulator 1 have assumed— 
costing £2,500—-is not considerably in excess of what is 
necessary. Such a battery would be rated at 250 amperes 
discharge rate with a capacity of 750 ampere-hours. The 
maximum rate of discharge of 225 amperes that would be 
demanded from it would never endure for long at a time, 
but in case of breakdown to the steam plant a large capacity 
would prove useful, and, after all, too close an economy is 
not, desirable in accumulator design, especially where their 
function is to equalise load—to absorb and give out energy 
like a fly-wheel. 

In the foregoing estimate the battery has been assumed 
to act simply as an equaliser—to plane down the innumer- 
able peaks of the load curve to a uniform level. 

An examination of an autograph record strip from the 
main station ammeter will show that such a battery will 
never be discharged more than a fraction of its charge. A tram- 
way works fully 18 hours per day. If an«vengine of 30 Kw. 
capacity i8 necessary for this, then if the engine hours be 
now made 24 per day, its power might be reduced to 
22) Kw., and during the working day of 18 hours the 
battery might be allowed to discharge 25 per cent. of its 
capacity, this being recharged in the idle hours of the night. 
If fully charged, the battery would have a capacity of 
4» amperes for 10 hours, and should it seem desirable, an 
engine of about 60 Kw. capacity might be run for about 
13 hours daily to supply current and recharge the accu- 
mulator. 

The foregoing argument is, of course, based on data that 
may be questioned. That the coal consumption of average 
tramways is from 7 lbs. to 14 lbs. per Kw.-hour is, unfortu- 
nately, true, and the reason for this extraordinary wasteful- 
ness is partly because there is not sufficient care to utilise 
the well known aids to economy, such as “ economiser " or 
flue-feed heaters, or to employ condensing plant, and, having 
got it, to keep it up to the high water-mark of per formance 
>that is to show above 26 inches vacuum ; but principally 
becaure in the very nature of things, the load is of so widely 
variable a nature that engines much too large must be 
employed, and an underloaded steam engine is invariably 
most wasteful and extravagant. Station design must also 
be debited with much uselessly burned fuel. It is not pos- 
sible for a fireman to properly attend to fires unless there is 
an ample space between the boiler front and the wall behind. 
It is poor economy to cut down the firing floor in order to 
save a few feet of light roofing. — 

Whether an accumulator will deal with its charge for 


20 per cent. is, of course, a proposition that will be challenged. 
Ten per cent. is claimed by some makers, but probably 
further knowledge is requisite before this point can be 
decided more certainly. On it and upon the cost of mainten- 
ance will depend the success of accumulator traction. But 
there can be no two opinions as to the large field ready to be 
occupied by accumulators as soon as their merits are estab- 
lished or believed in. 

In order best to carry out a system with a battery, it 
appears that the engine should be of such power as to per- 
form the mean duty required. It is thus necessary to know 
what the mean load will be and what ratio it will bear to the 
total load. The mean load will be determined by the 
number of cars at work and their average speed, and will 
not vary much from 10 to 12 amperes per car for 28-feet 
cars in ordinary English practice. I have previously sug- 
gested an empirical formula for determining the ratio of 
mean and maximum load, which is sufficiently close for all 
ordinary cases, and has been proved correct, or nearly so, by 
nearly 200 test cases. There is a means whereby sufficient 
energy may, perhaps, be stored to level down the load curveof a 
tramway load without so much loss as the possible 20 per 
cent. of the accumulator. This means is the fly-wheel of 
special construction running upon friction bearings. It is 
only by some such contrivance as this that fly-wheels of 
special weight could be run at all U On ordinary 
bearings their frictional losses would ren ny them, probably, 
more wasteful than accumulators. n inspection of an 
autographic diagram will show just E could be accom- 
pli-hed in this way. Experience points to the probability 
that the system would be unsuitable for very small systems 
of three or four cars as well as for large systems, but it 
might be applicable to ordinary small Systems. On the 
whole, however, the accumulator at present, holds out the 
better prospect of success, 

The system has been already considerably applied in 
Germany, and batteries have shown themselves able to save 
over 50 per cent. of fuel in less unfavourable steam con- 
ditions than some that exist in England, while they have also 
shown two or three years of endurance without signs of 
failure. American practice also has tended to the use of 
batteries. There can be little doubt that they are essentials 
to economy in the case of small systems which cannot hope 
for a good load factor. It is also certain that if the economy 
of compound engines is to be secured, this can only be done 
by providing a full and steady load. It may be laid down 
fairly approximately that the economy of an engine depends 
upon its load factor, being inversely as this factor for ordinary 
cases in practice, when the engine is just about equal to the 
maximum load. Without accumulators. it is very doubtful 
if any economy can be shown by a compound engine over a 
well designed simple engine, that is, a simple engine just 
big enough to turn at normal speed hen under its maximum 
load, which maximum turning effort will be about double that 
of a compound engine of equal size referred to the low pressure 
cylinder, and therefore more likely to be wasteful. Accumu- 
lators, in fact, enable economical engines to be used under 
economical conditions. 

It may, of course, be objected that there are certain difti- 
culties to be overcome in satisfactorily arranging a battery 
and. a dynamo to work together in parallel, the engine always 
working to its regular load, and the battery merely equalising. 
One method is that of fixing the engine cut off at the 
economical point by means of a particular form of governor, 
that shall, however, be able to effect earlier cut-off if a given 
speed be exceeded, as might be the case should the circuit be 
broken. It has been suggested that the shunt-wound gene- 
rator should be employed when working with equalising 
accumulators, but this is a subject to which electricians may 
with advantage devote themselves. Evidently what is 
required is some means whereby at loads below the average, 
the potential of the generator current shall exceed that “of 
the battery, while above that output the potential of the 
machine must fall, and allow the accumulator to discharge 
into the line. 

Since writing the foregoing the benefit of some German 
expericnce has been available. — Accumulators appear to 
have met with considerable success in Germany, aud it is 
found sufficient if the battery be of such size as to provide 
the maximum discharge for one hour. Thus, if the 
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maximum current be 300 amperes, as in the case under con- 
sideration, the battery capacity would be provided to vield a 
steady 300 amperes for 1 hour. On this basis the cells 
would probably cost not more than £6 each, so that the total 
cost would not exceed £1,900 in place of £2,500. Correct- 
ing the figures of economy already found, the total capital 
economy will now be €1,300, and the anna saving will be 
£240, 

Several systems of battery arrangement are employed. 
Apart from the question of wages, the best system would 
probably be that which places the accumulator at the oppo- 
site end or towards the opposite end from the power house— 
a position that would require a separate charging set. But 
the most economical system, on the whole, is, perhaps, that 
known as the buffer system, the battery being run in parallel 
with the generator, The generator cannot be of. compound 
type. It must be shunt wound with falling characteristic, 
the E. M.F. of the generator and of the battery crossing eac h 
other at about the mean station output, so that below that 
output the engine will feed. the accumulator, and above that 
point will permit the battery to discharge to the line. Such 
a system favours an engine with a fixed rate of expansion 
aud a considerable speed variation, this variation being 
utilised to vary the potential, and the system being thus 
to a considerable extent self-regulating. While this 
subject was entered upon by the writer entirely 
from the point of economy of steam, his inquiries 
thus far have led him to believe that for sinall 
tramway systems the economy will be undoubted if suitable 
and liberal batteries are provided, but that larger systems do 
not require batteries, because where load factors of 70 and 80 
per cent. can be secured the battery losses. must more than 
outweigh the economy. At the same time, with large load 
factors it must not be overlooked that the output of the 
battery will be comparatively small, that quite a small 
battery will be competent to rub off the spikes of the load 
diagram, and that the point where a battery ceases to be 
useful will thus be extended further up the scale of load 
factors than might at first be thought reasonable. 


THE SCIENTIFIC USE OF THE INDUCTION 
COIL WITH THE X RAY TUBE. 


PERHAPS no electro-magnetic apparatus is so extensively 
used and so imperfectly understood as the induction coil. 
The transformer for alternating currents has been thoroughly 
investigated theoretically, and “electrical engineers ean design 
without difficulty the transformer which is best suited for 
any given conditions. The induction coil, however, is made 
to tixed patterns which have been experimentally evolved by 
the leading makers chiefly with the object of giving the 
longest possible spark. When a new application of the 
induction coil, such as the exciting of X ray tubes, makes its 
appearance, the old coils are persistently used without any 
attempt to discover whether their design is the best under 
the new conditions, 

A paper by Dr. B. Walter, of Hamburg, » the . 
auf dem Gebiele der Ratyenstrahlen, Vol. iv., b. I, explains 
some highly advantageous alterations in i design of induc- 
tion coils when used for the generation of Röntgen rays, 


especially when the coils are worked with the W ehuelt 
break. 


It i$ well known that X ray tubes in a longer or shorter 


tune become useless through the increase of the vacuum to 
such an extent that a discharge can no longer be forced 
through them. This, according to Walter, is due to the 
projection of particles of platinum on to the glass wall of the 
tube from the anti-cathode, and nothing favours this 
injurious Process so much as the passage of the electric dis- 
charge through the tube in the wrong direction, It 
becomes, therefore, of the utmost importance for the 
durability of the tubes that the discharge from the coil shall 
be unidirectional. To secure this result, the tension induced 
in the secondary coil by the ** make " of the primary must 
always be kept lower than the tension required. to send a 
discharge through the tube. 


When the E. M.F. used to work the coil is very high, as 
is the case with very rapid breaks, such as the Wehnelt, the 
slope of the rising current in the primary may be as steep as 
the slope of the falling current after the “break.” The 
tension inthe secondary being proportional to the steepness 
of this slope, the * make” spark under these conditions will be 
equal in length to the “ break” spark. A coil working 
under these conditions would be fatal to the longevity of 
N ray tubes. 

This evil is best remedied by increasing the self-induction 
of the primary circuit either by increasing the number of 
turus round the core or by increasing the diameter of the 
core. Walter has designed a primary coil of variable self- 
induction by winding on the core four separate coils or layers 
of insulated wire, the ends of the coils being connected to 
terminals on a switchboard by which the layers can be 
arranged in series, in series parallel, or in parallel. He thus 
obtaius three degrees of self-induction by varying the 
number of effective turns on the core. Primary coils with 
different diameters of iron cores may also be used. 

The smallest self-induction should be such that the spark 
length. with a Wehnelt break should be from 25—30 cm.— 
tension which is sufficient for the hardest tubes used to 
illuminate the chest. The dimensions of cores suitable for 
coils of various (maximum) spark lengths are given in the 
following table :— 


— — — ee ee — 


Spark length of the coil in om. 80 40 € 60 . | 70 


| 

EE LG. BU 

Lenyth of the iron core in em. 60 75 | 90 105 | 120 
Diameterof the iron core in mm. 50 55 60 65 | 70 
No. of turns in one layer on core 150 300 | 350 

| 


With these dimensions, the spark from any of the coils 
specified. will, with the Wehnelt break, not exceed the safe 
limit of 30 em. When the self-induction is increased by 
switching in double the number of effective turns, the spark 
length is reduced to one-half ; and by the third arrangement 
it is reduced to one-fourth, Euch separate layer of wire in 
the primary must cover at least two-thirds of the length of 
the core, to secure uniform magnetisation. 

In trying a tube for the first time, the primary coil is 
arranged with maximum self-induction, If the tube is found 
to be too hard for the coil thus arranged, the self-induction 
of the primary is gradually reduced till the tube is excited. 

The use of a primary coil of variable self-induction has an 
additional advantage; the consumption of current is the 
smallest possible for the output of the coil. This is especially 
important with the Wehnelt break which is very wasteful of 
current. With the Wehnelt break, the length of the anode 
pencil must be reduced, in proportion as the self-induction 
of the primary is increased, so that it is advisable to have 
the Welmelt cell fitted with a number of anode pencils of 
lengths corresponding to the different degrees of self-induc- 
tion, anyone of which pencils can be switched into circuit as 
required, 

The best proportion for the acid. solution is 23 parts of 
acid in 100 parts of water, since it is best to have the re- 
sistance as low as possible, so that the apparatus can be 
worked with the lowest possible E. M.F. It has been assumed 
in the foregoing remarks that a public supply of direct 
current at 650—110 volts is available. For most experi- 
ments, except the instantaneous illumination of the human 
chest, a battery of 20 accumulators, capable of giving 15 
amperes, will suffice. When the E. M. F. of the supply is 
220 volts, it should not be used direct, but reduced by 
placing suitable resistances in shunt and series with the 
primary coil. Where alternating current, supply only is 
available, a rotary transformer to deliver direct current of 
10 to 15 amperes at 40 to 50 volts should be used. For 
instantaneous chest exposures, a current of 25 to 30 amperes 
at 65 volts will be required. 

The primary, with variable self-induction, may also be 
used with advantage with the ordinary mereury break. 
When the speed of this break is very great, the maximum 
spark length of the coil will be reduced, unless the self- 
Induction of the primary is at the same time reduced. Any 
reduction of the self-induction must, in this case, be accom- 
panied by a corresponding increase in the capacity of the 
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condenser, with the view of preventing leakage at the break, 
and also to keep the frequency of the oscillations in. the 
primary circuit constant, 

The turbine break of the Allgemeine Elektricitäts Gesell- 
schaft gives 70—80 breaks per second. ; and the output of a 
coil with this break is enormously increased by reducing the 
self-induction of the primary coil and increasing the 
capacity of the condenser; the output, indeed, approaches 
very close to that obtained with the Wehnelt. 

For ordinary working, where a great output is not neces- 
sary, it is best in the interests of economy of current and of 
tubes to use the largest amount of self-induction in the 
primary coil. Walters apparatus is manufactured by the 
firm R. Seifert & Co. 


* 


POWER GAS AND LARGE GAS ENGINES. 


-— 


On Friday, December 14th, 1900, at a meeting of the 
Institution of Mechanical Engineers, Mr. Herbert A. 
Humphrey read a very interesting paper on * Power Gas 
and large Gas Engines for Central Stations.” 

Introducing the subject by suggesting that the design of 
central power stations of large output will, during 
the next few years, be of great interest to mechanical 
engineers, he points out that England is undoubtedly behind 
American and Continental practice. Attention was drawn 
to three power stations of 70,000 H.P. in course of construc- 
tion in New York ; aud to the London Stations at. Bankside 
of 20,000 H.P., at Deptford, 10,000 1. b., and at Willesden, 
7,000 H.P., as well as to the 100,000 m.e. station being 
erected at Manchester. 

Mr. Humphrey said that the sale of electricity in Great 
Britain is now over 100 million units per annum, being 
three times what it was four years previously. It is more 
than probable that this rate of increase will be exceeded in 
the future, so that the importance of the highest ability being 
- applied to obtain the most economical and efficient power 
plants will be apparent. 

The capital expended in electricity supply undertakings 
already exceeds £16,000,000 sterling, and the capital outlay 
for electric traction is even greater; yet at this moment the 
number of miles of electric tramways under construction in 
Great Britain is fully equal to the miles of route already in 
operation. 

Last year 89 provisional orders for electric lighting were 
granted. Electric railway and tramway Bills and tramway 
Provisional Orders, numbering 46, received Royal Assent ; 
also applicatious were received for 21 light railways to be 
worked by electricity. 

The advantage to be obtained from having a more constant 
demand for power from the central station, is emphasised by 
the fact that in some cases electric current, is supplied. for 
manufacturing purposes at less cost than it can be produced 
for, owing to the demand from lighting and traction sources 
being so variable during the 24 hours, that a higher price 
has to be charged to cover the stand-by losses. 

When the stations are of large capacity with sources 
of demand such as to render the average demand very 
close to the maximum output, the cost of production will be 
considerably reduced, and the charge per unit for all pur- 
poses will be reduced to as low a point as will allow of a 
reasonable profit being obtained. The item of cost of fuel 
per unit will become more prominent the nearer the 
average demand is to the maximum demand of the 
station. 

It will be obvious to mechanical and electrical engineers 
that the smaller the unit of steam power that is replaced by 
electric power, the greater is the advantage to the user; 
steam can only be economically employed in such 
installations as will admit of the most efficient large power 
cngines and boilers being used. 

The author points out that the charge of 1d. per unit is 
too high for manufacturers who require large powers, 
and that unless the price is reduced to something like 1d. 
per unit only the smaller manufacturers will benefit. 

The usual reference is made to the wuter- power of the 


Niagara Falls, and the waterfalls of Switzerland, but, as 
there is no such considerable source of power in England, 
the use of power gas and large gas engines is looked 
to as the only available source of cheap power for this 
country, 

Referring to existing central stations working on power 
gas, the largest unit out of the total of seven. stations was 
200 H.P., and the largest station had an aggregate of 
650 H.P.: the reason of this was said to be that until 
recently no gas producer. was commercially available which 
could make a reliable gas sufficiently cheaply, or from any 
but expensive fuel, such as anthracite or coke ; aud secondly, 
no gas engines of large size had been in use for a sutlicient 
period of time to satisfy electrical engineers as to their 
suitability for working under station conditions. 

The author explains that these reasons exist no longer, as 
the Mond producer plaut is capable of converting cheap 
forms of bituminous coal, or slack, into a clean gaseous fuel, 
suitable in every way for use in gas engines, and at the same 
time recovering the ammonia of the coal as a valuable by- 
product, at a net fuel cost per unit generated, including 
all cost of labour, repairs, &c., at the gas producer and 
recovery plant, of, less than one-twentieth of a penny at the 
switchboard, this figure representing the cost under actual 
conditions of continuous running at. Winnington, without 
allowing full credit for the sulphate recovered, 

Without referring particularly to the 200-1.P. gas engine 
engaged in central station work, the author goes on to say 
that gas engines of 500 n.r. are already numerous, aud 
that one of 650 f.. has been at work over a year, while 
others of 1,000 and 1,500 H.P. are building, 

On tlie Continent, where Mr. Humphrey has been studying 
the question of large gas engines, he has had the opportunity of 
seeing the easy and comfortable way in which the 650 n.r. 
W estinghouse engine does its work ; Mr. George Westing 
house told him tiit the W extinchouse Machine Company 
had suflicient Db to make them feel quite confident 
of their ability to build 2,000 and even 3,000-1.r. engines, 
and to run them with perfect SUCCESS. 

The improvements in gas engines which have enabled 
them to be made of large power, and capable of being 
employed for central station purposes, include the more efli- 
cient water cooling of the liner, piston and valves; the 
better shape given to the clearance space; the introduction 
of induced and positive systems of scavenging, aud the pre- 
vention of pre-ignition, together with the strengthening of 
all working parts. - : 

Mention was made of the practice of the Westinghouse 
Company in making the crankshaft half the diameter of the 
piston, but though ‘this may suit their three-crank system, it 
cannot be taken as a basis for designing gas engines, as the 
diameter of the crankshaft depends upon many conditions 
included in the design of the particular engine. 

In designing gas envines of large power, the increased 
amount of heat to be dealt with becomes a serious matter to 
efliciently arrange for, and in engines of a type to give two 
impulses in one revolution the problem becomes still more 
complex. 

The author then described 10 different large gas engines, 
which we may summarise as follows :— 

1. A Crossley engine of 450 rir. P., with two cylinders 
26 inches diameter and 36 inches stroke, placed facing each 
other, having a crank common to both, running at a 
norinal speed of 150 revolutions per minute, and driven by 
Mond gas. 

2. A * Premier " engine of 650 J. H. P., with two cylinders, 
tandem, 28 inches diameter, 30-inch stroke, working 
at 150 revolutions per minute with Mond gas. 

Each of these engines is direct-coupled to a dynamo, and 
runs continuously, supplying current for electrolytic 
plant. 

3. A “Simplex” engine of 700 rH.r. having a single 
cylinder of 51 inches diameter, and 55 inches stroke, running 
at 80 revolutions per minute, direct-coupled to a blowing 
mE and driven by blast furnace gas. 

4, An “ Occhelliaeuser " engine, with two pistons in cach 
cylinder, of 600 J. H. p., having two cylinders, 1879 inches 
diameter, the stroke being 3175 inches, and the speed 135 
revolutions per minute, direct-coupled to a dynamo. 

5. A similar type of engine to the above, except that only 
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one cylinder is used, of 25°6 inches diameter, rated at 
600 rH.P. In course of construction. 

6. Another engine of the same type as the last, with one 
cylinder 36˙8 inches diameter, and stroke 50 inches, to 
develop 1.000 I. . P. [n course of construction. 

The author says that several. engines of the two last sizes 
are being built. 

7. A Westinghouse engine of 650 1. H.P., with three 
cylinders of 25 inches diameter and 30 inches stroke, at 
130 revolutions per minute, driving a dynamo, direct-coupled. 
At work at Pittsburg, others building. 

x. Westinghouse 1,500-1. M. P. engines, with three cylinders 
of 34 inches diameter and 60 inches stroke, to run at 100 
revolutions per minute with natural gas. "Two building. 
These are to be direct-coupled to dynamos. 

9. Koerting Bros, double-acting 2000-1. H.P. engine, with 
one cylinder 21:6 inches diameter, and 31:6 inches stroke, 
having a speed of 110 revolutions per minute, direct-coupled 
to a dynamo. In this type the gas and air are pumped 
separately and supplied under pressure. 

10. Crossley 600-1. H. b. engine, with two cylinders 30 inches 
diameter and 36-inch stroke, running ut a speed of 135 revo- 
lutions per minute on blast furnace gas. This engine has 
direct-attached blowing cylinders, forming the enlarged front 
portion of the motor cylinders, of 63 inches diameter. 


Pressure in tha, 


0 9:2 94 ſ 0 08 10 
The above indicator diagrams represent the average of 
all diagrams taken during the first six hours of the official 
trial, April 10th, 1900. 
Fig. 1.—400-H. p. Gas ENGINE (CROSSLEY). 
InvicaTok DIAGRAMS. 


We notice that the piston speed, where particulars aré 
given, ranges from 579 to 1,000 feet per minute, the latter 
figure being obtained by the Westinghouse type; the next 
highest is the ey 450-1.H.P. engine, with 900 feet per 
minute. 

The mean pressures required to develop the powers stated 
are as follows :— 


62 and 93 lbs. per sq. in. 


. 71 and 108 lbs. per sq. in. 
50, 6176, and 69 lbs. per sq. in. 


Mond gas ... 
Natural gas 
Blast furnace gas 


The author gave particulars of tests carried out by 
him on the 400-1». Crossley engine, working with Mond 
gas, at the works of Messrs. Brunner, Mond & Co. This is 
a two-cylinder engine, having the open ends facing each 
other, and connecting rods working a crank common to 
both. 

It is direct-coupled by a cheese coupling to a Mather and 
Platt 8-pole dynamo of 247:5 KW. capacity, separately 
excited, constructed to deliver 2,250 amperes at 110 volts, 
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Fia. 2.—400-H.P. Gas ENGINE (CROSSLEY). 


The total weight of the rotating parts of the combined 
engine and dynamo is 87,638 lbs. Moment of inertia for 
all rotating parts (units in Ibs. and feet) 62,654. 

Weight of reciprocating parts, 2,080 lbs. 

Weight of reciprocating parts per square inch piston 
area, 3°918 lbs. 

Velocity of crank pin at 150 revolutions per minute, 
23°57 feet per second. 

The paper includes particulars of the acceleration of the 
reciprocating parts, in which the following approximate 
formula was used :— ` 


dv (Pr ( r | 
Z-—.—.—.- = 4C — 2 l 
4 ga TEC QUT Os q 


Where 4 = angular velocity of crank in radians per second. 
v = linear velocity of crank pin. 
+ = displacement of piston from mid-stroke. 
t = time. A = acceleration of piston. 


The clearance volume of the engine cylinders was measured 
by filling the spaces with water from a tank balanced on a 
weighing machine. 


2-996 cubic feet. 


Clearance volume A“ ira s 
“B” 27740 ii 


n » 
per cent. of working 
stroke "A" cylinder 2712 per cent. 
per cent. of working 
stroke “B” cylinder 2477 wu 


» 77 


» » per cent. of total 
volume A“ cylinder 21°34 - 
» » per cent. of total 


volume B cylinder 19°85 is 


The resulting compression, as taken from indicator diagrams 
(average), was about as follows: 
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8 
7 Compression in “ A” cylinder 76 lbs. per square inch. 
2 n "B" „, .. 80 n ” 
8 The tabulated results of the tests made on July 2nd, 1900, 
2 2 . . * 
* and April 10th, 1900, are given in Table I on p. 145. 
z Average indicator diagrams, with isothermal and 
È adiabatic curves, together with the equations to the actual 
expansion and compression curves, are given in fig. 1, and 
fig. 2 gives other information relating to the valve motion. 
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Did RAM OF VALVE MOTION. 


A series of diagrams taken with a spring of 32 lbs. to 1 
inch, showed the“ bottom loop“ or fluid pressures set up by 
the passage of the products of combustion out of the 
cylinder, and the suction pressure in drawing in the charges. 

These have usually been ignored, but this should not be 
the case, as they are of great value in connection with the 
study of the gas engine. 

It will be noticed from the diagrams that the compression 
in the Crossley engine is not very high considering the 
quality of the gas, but this was purposely kept low by the 
makers; the resulting mean effective pressure is only 
a little above 60 Ibs. per square inch. 

The 500-H. p. Premier" gas engine, when tested- with 
Mond gas at the works at Saniacre, showed a mean effective 
pressure of 103 lbs. per square inch. Both the above 
engines are direct coupled to dynamos. 

The author, continuing, refers to Mond gas as a most 
perfect fuel for gas engines, but does not include in his 4 4 
paper a series of analyses to show the constant, or other wis 
quality of the gas; this would have been very interesting < the 
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we understand that the successful application of producer gas 
to the driving of gas engine has not resulted in more general 
adoption, owing mainly to the fact that the gas varies very 


TABLE I. 
TRIAL OF 400-H.P. Gas ENGINE COUPLED DIRECT TO DYNAMO. 


Trial at normal | Trial at full 
working load. load, 


| 
| 
| 
Date of trial nail 


Duration of trial ... 


July 2, 1900. | April 10, 1900. 
55 pod 2h 
Average output of dynamo, 


ours : hours 


amperes ses yt 2,208:0 2,268:4 
volta... eis divs 98:6 110:0 
B.H.P. 2. Masi. “Ages 291:8 3344 
Average revolutions per minute ... 152:4 148°5 
Mean effective pressure, average 
for A and B cylinders | 51:37 60:43 
Average indicated horse-power .. 3779 432˙9 
Total Mond gas as measured by | | : 
meter, cubic feet | 49,640 176,820 
Gas used per hour, reduced to O C. | 
and 760 mm. ... s eise 2,271 | 2,716 
Analysis of dry gas. | 
CO, vol. per cent. | 14:5 | 15:0 
CO „ $5 | 12:0 i 11:5 
H is ši — — 29˙0 | 28°5 
CH, „ " 5 " 20 | 2:1 
js m aie d 42:5 42:9 
Caloriñe value of gas :— | i 
Kilo-calories per cubic metre at : | 
00 . . LAG i 14235 
Lb.-degree heat units per cubic | | 
foot at 0° WC. me | 90°13 , 88°86 
Mond gas used, per 1.H.P.-hour, cubic | 
feet at o C. ... | 6009 | 62°74 
„ B.H.P.-hour, cubic | 
feet at 0°C. ... | 7782 | 81:22 
» KW. - hour, cubic 
feet at O C. 104:3 | 108:8 
Efficiency of dynamo, maker's 
figure, per cent. bro Sy d 93 | 93 
Mechanical efficiency of engine, | 
per cent... 8301 | 83:08 
Combined efficiency, E. H. P. /I. H. p. | 
per cent. as - T 77°23 | 77°25 
| Thermal efficiency, calculated on : | 
the 1. H.P., per cent — 26:23 25:49 
Ditto, calculated on the B. H.P., per | 
/) A deo ^ ay | 2178 | 2117 
Ditto, calculated on the B. E. P., per, | i 
cent. Pi - beg os 2028 19:69 
H.P. absorbed in flyid resistances... | 2920 | 27°80 
5 - , engine friction... | 34°90 | 45°53 
Total frictional losses H.P. ... 6410 73:33 


largely in its thermal value within comparatively short 
intervals of time, and this change is more noticeable between 
the times of clinkering. Possibly, owing to the special 
conditions in the Mond producer, the gas is of a fairly 
constant quality, and a series of analyses taken at short 
intervals over a couple of days would have confirmed this. 

Reference was made to the natural gas in use in Penn- 
sylvania and other districts of America having given a 
stimulus to gas engine employment in the United States, 
and figures were given showing that a small Westinghouse 
engine had given a thermal efficiency with this gas of over 
24 per cent., calculated on the B. H. p., but it was con- 
sidered that in a comparatively few years' time this source 
of gas supply would be practically exhausted. 


( To be continued. ) 
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CORRESPONDENCE. 


British Electrical Superannuation Fund. 


Some few months ago I made an announcement with 
reference to & superannuation scheme which had recently 
been authorised by the shareholders of the B.E.T. Company, 
and as the scheme in its early stages attracted much atten- 
tion, it is possible that many of your readers may be glad to 
know that the British Electrical Superannuation Fund is 


now fully constituted, with Lord Vaux of Harrowden and 
Mr. George Herring as investment trustees, and with a 
representative committee of six acting as managing trustees. 

The staff of the B.E.T. Company has given the fund 
satisfactory support, and our associated companies have now 
been invited to join. I should explain that the rules of the 
fund have been drawn up expressly with a view to enable 
any electrical company to participate in the scheme, should 
it wish to do so. 

The broad lines of the scheme are as follows :— 

The funds will be invested in the names or under the 
legal control of the investment trustees. Careful considera- 
tion has been given to the investment clause with a view to 
secure as high a rate of interest as is compatible with safety. 
This object has been attained by giving the trustees a very 
free hand in regard to the character of the investments they 
may make, but strictly limiting their powers in regard to 
the proportion of the total funds which they may place in 
any one company or form of security. 

The affairs of the fund will be under the immediate 
management of an elective committee equally representative 
of the contributing companies and the contributing 
members. A quinquennial valuation of the fund by two 
independent actuaries is provided for, stringent rules ensur- 
ing that the report made by the actuaries shall not be 
disregarded. j 

Speaking generally, each contributing company must 
make monthly a contribution equal to 3 per cent. of the 
monthly salary of each contributing member on its staff, 
and the member himself must make monthly a contribution 
equal to 24 per cent. of his monthly salary, plus, in the 
case of those over 24, a certain extra percentage, varying 
with age. 

The “retiring age" is 60, and a member must be of at 
least 10 years' standing before he is entitled to a pension. 
Upon retirement a member will receive, for every year of 
his service „sth of the average annual salary received by 


` him during the seven years preceding retirement, the maxi- 


mum scale of pension being 4rds of salary. It is important 
here that service with any and every contributing com- 
pany counts towaids pension, so that an officer can pass 
from the service of one such company to that of another 
without injury to his pension prospects. 

This scheme, I should add, is intended to apply only to 
those members of the staff of à contributing company who 
are on the monthly salarv list, and who are between the 
ages of 18 and 45. 

For the provisions which exist in regard to members who 
wish to reckon their back years of service, in regard to 
members whose percentage contributions are heavy by reason 
of their age, and in regard to the contributions of and on 
behalf of the present staff of a contributing company, | 


. must refer any firm interested to the trust deed and rules 


which are to be had on application at this address, to Mr. 
W. G. Bond, the secretary of the fund. 
E. Garcke, 
pp. W. G. B. 
Donington House, 
Norfolk Street, Strand, W. C., 
January 23rd, 1901. 


Corporation Contracts. 


I notice in this week’s notes that you insert a paragraph 
with reference to the correspondence I sent_you in regard to 
the Devonport switchboard contract, and that you invite 
further correspondence on the subject. Curiously enough, 
we have had two further instances of similar treatment. In 
the one case, that of the Plumstead Vestry, which We believe 
is now styled the Borough of Woolwich, the contract was 


placed at a considerable increase on our tender, and we had 


the admission of the engineer on the telephone that our 
tender and everything else was in order. On writing to him 
to know the reason of the tender being placed elsewhere at 
the higher figure, he writes: The bye-laws prevent me 
answering your question.” 
. In the other case the facts are very similar. 

Williamson & Joseph, Limited, 

EpwARD L. JOSEPH. 
January 22nd, 1901. 
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The Dangerous Third Rail. 


With reference to my question for which you kindly 
found space last week, the report of an inquest, printed in 
the Daily Telegraph, January 19th, seems to disprove the 
reported statement of an official of the T wopenny Tube as to 
the rail’s inability to injure a person. 

May I refute the statement made at the inquest, “ there 
were no means by which it (third rail) could be protected?“ 

In America, where lives are a first consideration, I have 
seen on the New York overhead system a wooden guard on 
each side of the third ruil (about 7 inches apart, and 3 
‘inches above the rail), and anyone could fall across these 
guards without the possibility of touching the dangerous 
rail. I enclose copy of the report. referred to. I have seen 
pictures of this protected third rail in New York illustrated 


papers. 
January 22nd, 1901. 


A Medical Man. 


High Voltage Arc Troubles. 


Referring to the note in your issue of January 4th on 
* One Method of Dealing with the High Voltage Arc Lamp 
Trouble,” will you allow me to say that I have patented a 
H.V. arc lamp, which I venture to think provides a better 
solution of the difficulty than a separate service? In this 
lamp two arcs are connected in series in one lamp (they may 
be in the same or separate inner globes), and are controlled 
by a single mechanism as simple and reliable as that of the 
simplest single-arc lamp, which yet provides for unequal 
rates of burning of the two pairs of carbon. 


Arthur J. Hills, 
. c/o Messrs. CATHCART & Co. 


.2, Dorset Buildings, 
Salisbury Square, E.C. 


Information Wanted. 


zun yon, or any of your readers,-tell me how to recharge 
dry cells? 
Enquirer. 


[We have charged some such cells with a small current 
from storage cells, for long periods, but the effect, though 
marked at first, soon disappeared in use; perhaps some of 
our readers have been more successful,— Eps, El. C. REV. ] 


Correction. 


We are surprised to find in your issue of the 18th inst. a 
copy of a letter published by Messrs. Maguire & Baucus in 
their advertisement on page 22 of the Supplement. 

We, together with two other firms in England, are the 
sole agents for Messrs. Bergmann & Co., of Berlin, and upon 
seeing the above advertisement immediately wrote to Messrs. 
Bergmann for an explanation, and they reply by telegram :— 

* Publication Edison letter by Maguire, Baucus un- 
authorised.” m 

In justice to ourselves and the other firms acting as 
agents, we shall be much obliged if yon will give this letter 
prominence in your next issue. 

Bergtheil & Young. 

January 22nd, 1901. 


Capacity in Alternate Current Working. 


In connection with Mr. Mordey's paper nnder the above 
title, read before the Institution of Electrical Engineers on 
January 10th, might I suggest that a far better way of 
measuring dielectric hysteresis loss than the one he employed, 
is to put the dielectric of the cable in series with a suitable 
choking coil without iron, and arrange mutters so that the 
current through them is approximately in phase with the 
P.D. of the alternator. An ordinary wattmeter would then 
measure the power spent in cable and choker with fair 
accuracy. The watts spent in the ironless choker can be 
determined by c', and deducted from the wattmeter 
reading. 

Prof. Ayrton agrees with me in thinking that the method 
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here described is even better than the one he suggested in 
last week's Electrician, in which the cable and ironless choker 
were in parallel. 

As the P.D. of the alternator would only require to be a 
small fraction of that between the inner and outer con- 
ductors of the cable, there would be no need to use 
transformers for reducing the P.D. on the pressure coil of 
the wattmeter, or to extend the experiment over several 
hours to get a reading. An electrostatic voltmeter would, 
of course, be used to measure the pressure to which the 
cable is subjected. 

I hope to give a description of a choker of variable 

inductance w'ilhout tron in the discussion on Mr. Mordey's 
paper. 
Before concluding, I may remind you that the method 
here suggested enables cables to be tested to much higher 
pressures than that produced by the alternator used, and 
withont the use of step-up transformers. 


T. Mather. 
January 25th, 1901. 


LEGAL. 


LANE v. ELLIOTT Bros. 


Mr. Justice Rip] in Queen's Bench Division on Thursday, 
January 17th, delivered his reserved judgment in the case of Lane 
v. Elliott Bros., which was reported in the ELECTRICAL REVIEW 
last week. The plaintiff, Mr. Ruben Lane, chartered accountant, 
sued as receiver for the debenture holders of a company called the 
New Fowler-Lancaster, Limited. This company after reconstruction 
altered its title to Fowler-Lancaster, Limited, and that name was 
duly registered at Somerset House, but the secretary omitted to 
apply to the Board of Trade for its sanction, which was necessary 
under the Companies’ Acts. Subsequently Fowler - Lancaster, 
Limited, continued its business, and undertook certain electrical 
work for the Brighton Corporation, on which £269 balance of account 
was still due. Defendants, Messrs. Elliott Bros, are a firm of 
electrical engineers, and they carried out the work under contract 
with the Fowler-Lancaster, Limited, and since had obtained a 
garnishee order on the sum due. Plaintiff, by this action, sought to 
recover the money, on the grouud that the Fowler-Lancaster, 
Limited, having no legal existence, the contract was really with the 
old company, and the debenture holders were entitled by prior 
claim to its property. 

Mr. Justice RipLEy said the whole issue turned on the particular 
description of the company. In his opinion the debenture holders, 
under the receiver appointed by the Court, took preference over 
defendants in respect. of the sum from the Brighton Corporation. 
It had been ably argued by: Mr. Lochins, for the defendants, that 
because the company’s real name was New Fowler-Lancaster, 
Limited, and that the debenture holders rights, whatever they were, 
were in respect of that company, they could have no rights as 
against Messrs. Elliott Bros. to receive this money, because the 
defendants had contracted, not with the New Fowler-Lancaster, 
Limited, but with Fowler-Lancaster, Limited, which company had 
no debentures. It was contended that any proceedings between 
the company and Elliott Bros. became void. His Lordship 
did not think that that could be the law. It was true that where 
a company traded in a name that was not its own, the directors 
became personally liable. That was enacted for the security of 
creditors. In the case of Atkin v. Wardle it was decided that 
directors who represented the South Shields Salt Water Baths 
Company, Limited, and who accepted a bill in the name of the 
“ Salt Water Baths Company, South Shields,” were personally liable, 
although it was not said that the company was not liable. In the 
present case, the question was whether the company was liable, and 
he was clearly of opinion that it was. Here there was but one 
company, and the only thing that had happened was that they 
traded in a name which they thought to be the right one, but which 
turned out not to be the right one. He was of opinion that the 
debenture holders had a right to take this money, and that therefore 
judgment ought to be entered for the plaintiff on the issue. 

Judgment for plaintiff accordingly. 


CHAPLIN & Co., LIMITED, v. THE CORPORATION OF WESTMINSTER. 


This was a motion by the plaintiffs, who are wine merchants in 
Villiers Street, Strand, seeking to restrain the Mayor, Aldermen, 
and Council of Westminster from erecting any structure or post on 
the west side of Villiers Street so as to cause an obstruction of the 
access to the plaintiffs’ premises there and in Craven Passage. The 
motion came before Mr. Justice Farwell, in the Chancery Division, 
on Friday. Counsel for the plaintiffs stated that Chapman & Co. 
had large warehouses on the south side of Craven Passage, and the 
only way they could get in cases and casks to their cellars to or 
from vehicles was by bringing them to or from the Passage to or 
from Villiers Street where the carts stood. The street was not 
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wide, and it was now lighted by electricity. Almost immediately 
opposite Craven Passsge, on the east side of Villiers Street, there 
was an electric lighting post. The occupant of the shop on the east 
side objected to its position, and the Corporation now proposed to 
remove it, and erect it on the west side, in the middle of the 
entrance to Craven Passage, thus cutting in two the access to a 
passage which was only 30 feet wide at present. This, plaintiffs 
submitted, would hamper them in the conduct of their business as 
it had been carried on hitherto, and would besides be a source of 
danger to their employés and also to foot passengers in the street. 

Mr. BuTcHER, Q.C., for the Corporation, said that the matter had 
been well considered by the Corporation and also by the late Vestry, 
and these bodies, acting in the public interests, had come to the 
conclusion that the site now proposed was the proper one on which 
to erect the lamp, and that the plaintiffs complaints were un- 
founded. 

His LorpsHip, in giving judgment upon the motion, said that the 
point was—on which side was the balance of convenience? The 
street at present was lighted by a lamp on the east side. The 
Corporation proposed to remove it to the west side. They were not 
justified in doing so if it were a nuisance to a private individual. 
Prima facie, on the affidavits which had been presented to the 
Court, it was a nuisance ; and inasmuch as there was no necessity 
for removing it at present, he thought that the defendants should 
be restrained until the trial of the action from removing the lamp to 
a place where, primd facie, it would be a nuisance. 

Interim injunction until the trial was accordingly granted, and 
his Lordship directed that the costs of this motion should be made 
costs in the action. 


CITY OF LONDON ELECTBIC LIGHTING Company, LIMITED, v. 
THE MAYOR, &c., oF LONDON. 


Tnıs case came before the Court of Appeal, composed of the Master 
of the Rolls and Lord Justices Collins and Romer, on Monday 
and Tuesday last, on the appeal of the defendants from the order 
of Mr. Justice Farwell, in the Chancery Division, dated May 3rd, 
1900. 

Mr. SwiNFEN Eapy, Q.C., in opening the case, said it was the 
appesl of the Corporation of the City of London, the defendants, 
from the judgment of Mr. Justice Farwell at the trial of the action. 
The plaintiffs, the City of London Electric Lighting Company, 
Limited, by their statement of claim sought a declaration 
that the defendants were bound by certain agreements, electric 
lighting agreements. That was the whole relief claimed. 
The defendants’ case was that the Corporation were 
not bound, as certain members of the Commissioners of 
Sewers, to whose position the Corporation were successors, were 
interested in the contracts, contrary to the statutes, and that the 
contracts were thereby avoided. Mr. Justice Farwell decided in 
favour of the plaintiffs, and adversely to the defendants, on the 
grounds that the class of contracts which the statute made void if 
the Commissioners were interested in them, were contracts for 
works as distinguished from contracts to supply gas, water, or elec- 
tric energy, and that the persons interested were only interested as 
shareholders in the company. The contention on behalf of the 
appellants was that the learned judge in the Court below was 
wrong on both points. The question turned on the construction 
of the Commissioners of Sewers’ Acts of 1848 and 1851. 
The contracts in question were entered into in 1890 or 
1891, with the Brush Electrical Engineering Company, of which the 

laintiffs were assignees, and had been acted upon by both parties. 

ere were three separate contracts for the lighting of the central, 
eastern and western areas of the City. As regarded the central and 
western, at the time the contracts were made there were among the 
Commissioners of Sewers certain Aldermen and Common Council- 
men who were also shareholders in the Brush Electrical Engineering 
Company, Limited, with whom the contracts were made, the 
suggestion being that if they were members of the company which 
entered into the contract, the. compact was null and void. The third 
contract was entered into when no member of the Commissioners of 
Sewers or Alderman or Common Councilman was a member of the 
contracting company, but subsequently certain shares were taken in 
the plaintiff company by members of the Corporation, and the 
suggestion was that even that fact rendered the contract null 
and void. In the case of the Eastern District, the original contract 
became vested later in the plaintiff company, of which some members 
of the Corporation were shareholders, and the case for the defendants 
was that that made the contract null and void ab initio. The case 
. for the appellants was that under the Commissioners of Sewers’ Act 
of 1848, if any alderman or common councilman was directly or 
indirectly interested in any contract for works, &c., with the com- 
missioners, such contracts became null and void. The learned 
counsel contended that a shareholder in a company was a 
person interested in the company. These contracts were not 
merely contracts to supply electricity, but contracts to execute 
* works" in respect of which there wasa detailed specification, which 
was not to be departed from. 

Mr. DANCKWZRTS, Q.C., followed on the same side. 

Mr. CniPPs, Q.C., on behalf of the respondents, upheld the 
decision of Mr. Justice Farwell, contending that the prohibition 
applied only to contracts for works and not of supply, as other- 
wise it would be in the power of any Common Councilman by 
taking shares in a contracting company to plunge the City in dark- 
ness. | 

Mr. SwiNYEN EApr, Q.C., having been heard in reply, their Lord- 
ships reserved judgment. 


LONDON COUNTY COUNCIL. 


THe Council at the meeting on Tuesday authorised an expenditure 
of £750 in connection with the electric lighting of the East 
Greenwich Fire Station, for which tenders will be invited in due 
course. 

Electric Traction on the North Metropolitan System.—The High- 
ways Committee reminded the Council of the following resolution 
passed in November :—“ That in view of the desirableness of no 
longer withholding from North and East London the advantages of 
electric tramway traction, and of the importance of providing a 
complete and united system of electric tramway intercommunica- 
tion between the different parts of the metropolis, the Highways 
Committee be instructed to ascertain from the North Metropolitan 
Tramways Company at what price they will surrender the lease 
now held from the Council, which expires in July, 1910.” This 
resolution was communicated to the company with a request that 
the directors would take the matter into consideration and state on 
what terms the company would be prepared to surrender the lease. 
In this connection the Committee now reported that a letter dated 
December 21st had been received from the managing director of the 
company stating that he was requested by the directors to say that 
they were not prepared to name any price for the relinquishment of 
the lease. 

Mr. M. BracHcROFT, on the motion for the reception of the 
report, asked the chairman of the Highways Committec whether it 
was & fact that the lease of the North Metropolitan Tramway Com- 
pany bound the company to reconstruct the lines for electric 
traction or to allow the County Council to do so; if so, whether 
there was anything to prevent the Council from enforcing the pro- 
vision; whether the Committee had before it the joint report of 
the officers as to the financial results for giving effect to those 
clauses; if 80, was there any reason why the Council should not be 
informed on the subject; and whether it was correct to say that 
electric traction was being withheld from the North and East of 
London in consequence of a lease being granted to the tramway 
company. 

Mr. J. W. BENN stated, in reply, that it was true the lease con- 
tained such provisions as had been mentioned, but they were not 
the only provisions. The officers had reported to the Committec 
that the adoption of electric traction was possible and favourable to 
the Council, and the Committee would have reported to the Council, 
but for the fact that they felt it necessary to inquire what the 
financial results would be if the lease was acquired, and the Council 
itself carried out the electric traction scheme. In reply to further 
questions, the speaker read the letter received from the company, 


* which he said did not close the matter, as it did not say that the 


company were not prepared to receive an offer for the surrender of 
the lease. The Committee would be able in about three weeks’ 
time to invite the members of the Council and of the 
borough councils to witness an object lesson of the 
conduit system at Camberwell, where a car was now running. 
There was no great delay being incurred in the matter, and the 
specifications had already been printed. In about 18 months to two 
years the Council would have the conduit system, and probably one 
or two others satisfactorily in operation in London. 

The report of the Committee was then received. 

Extension from Tooting to the County Boundary.—In a further 
report the Highways Committee stated :— o 

The ‘Council on October 30th last decided on our recommendation to seek 

wers to extend its tramways from the yy terminus at High Street, 

ooting, to the county boundary at Waterfali Bridge. In our report presented 
on that day, we sta that this extension would largely increase the value, 
from a traffic point of view, of the pro sed tramways from Wandsworth ria 
Garratt Lane to Tooting, as to which the Council had p:eviously decided to 
‘seek powers, and further, that it could be worked in conjunction with the 
tramways, in respect of which the Wimbledon Urban District Council then 
contemplated eee ee from Wimbledon rta Merton Road and 
High Street to the undary of that Council's area of jurisdiction at 
Waterfall Bridge. The Wimbledon Council has since decided not to proceed 
for the present with the proposal referred to. This decision is of some 
importance as affecting the proposed extension of the Council's tramways to 
Waterfall Bridge; but as we consider that the extension will be advantageous, 
and will, moreover, enable improvements to be effected in the existing 
8 uen we think that the Council's proposal should still be pro- 

with. 


Extensions of Works.—It was decided on the recommendation of 
the Building Act Committee to approve a further variation from the 
plans submitted on behalf of the Hampstead Borough Council for an 
extension of the generating station in Lithos Road; to sanction 
plans forwarded for the rebuilding of generating station and works 
in Springfield Road, Sydenham, for the Crystal Palace District 
Electric Supply Company, and to approve plans for the construction 
of a sub-station in Yukon Road, Balham, for the County of London 


and Brush Provincial Electric Lighting Company. 


FATALITY ON THE CENTRAL LONDON. 


On 18th inst. Mr. John Troutbeck held an inquiry at the Court in 
Horseferry Road, S.W., concerning the death of Albert Pantling, 
aged 33 years, a ganger of platelayers iu the service of the Central 
London Railway Company, who died in King's College Hospital on 
the 15th inst., from the effects of injuries sustained under extra- 
ordinary circumstances on the night of December 25th. 

A PLATELAYER gave evidence to the effect that when he was 
cleaning a hand lamp at the British Museum station, a few yards 
from where the deceased was, he heard a loud report and saw a 
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flash where the deceased stood. He went at once to see what was 
wrong, and found the deceased’s clothing burning. His first thought 
was to extinguish the fire, but as it was such a dangerous place to 
stand on he considered it prudent to get him out, so that he should 
not have another severe shock. 

H. H. Hott, one of the railway engineers, said it was absolutely 
necessary to have the current rail exposed, and there was no means 
by which it could be protected. It was necessarily exposcd 
because the shoc of the locomotive had to take up the current 
from it. 

H. WELLS, permanent way inspector, deposed that he was point- 
ing out to Pantling a littie job he wanted him to do that night. He 
was standing near the crossing, about two yards from the deceased, 
who was on & piece of timber, when he (witness) accidentally 
touched the current rail with his 2-foot rule, which was “ metalled " 
down all the way. In a moment there was a flash, which temporarily 
blinded witness, and he could not see the deceased, although he 
heard him fall. Witness asked him whether he was hurt, and he 
replied “I am all right,” but directly after that he began to shout. 
Witness could not see him, however, for several seconds. 

H. H. Hott, recalled, said that if a man stood with one foot on 
the current rail, and the other on the running rail, the current would 
go through him. The current would represent about 500 volts of 
electricity, which would not necessarily kill him. Witness had 
received such a shock accidentally many times. Of course, it 
startled one very much. It was possible for one to walk on the 
current rail without being injured. 

E. M. Marrek, chief assistant power engineer to the company, 
stated that the fact of Pantling's clothes being on fire when 
Casbeard arrived on the scene was a thing he personally could not 
explain, 

The CORONER: Can you suggest any means of protecting persons 
who have to work on the permauent way, which, of course, must be 
seen to-? The permanent way is inspected, and I believe no actual 
work is done on it until the current is cut off. At this very point 
the permanent-way inspector was telling the deceased, who was the 
ganger, what he wanted done somewhere else, and he was demon- 
strating what the job was when this happened. Anybody might 
receive a shock. 

GEORGE HAMMOND, station master at the British Museum, who 
witnessed the accident, said he heard two reports. If the current 
had been going through the deceased when witness got up to him, 
he must have received a shock as well, but he did not. It was a wet 
evening, and Pantling's clothes were damp and sticky. 

Mr. R. S. Core, house surgeon at Kiug's College Hospital, spoke 
to admitting the injured man shortly before midnight on Christmas 
Day. Death took place on Tuesday last week from general blood 
poisoning, due to absorption, the result of the burns. 

The Coroner said the case was an important one. The possibility 
of such an accident as this occurring on a public line was a very 
serious matter. What they had to consider was whether the 
deceased met his death through the culpable negligence of any 
person, it being perfectly clear that these fatal burns were inflicted 
through Wells’s action in placing his rule on the metals, thus causing 
a great flash and a loud report, or two reports, as the station-master 
had said. No doubt the man was burnt by the electric current ; that 
was perfectly obvious. As to whether any alteration could be made, 
that was beyond them as a jury altogether, he thought. The Board 
of Trade bad had its attention called to the matter, and its railway 
department had means of making inquiries into such cases; in fact, 
it was one of its chief duties to do so, and to iusist on such amend- 
ments being made as it considered necessary. 

The jury concurred in the coroner’s remarks, aud returned a 
verdict of ‘ Accidental death.” 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 


but the Editors cannot undertake to be responsible for the accuracy of 


the views which he may express.] 


“ VIBRATION ” writes: I should be glad if you would send me 
some information upon the following points:—My house at A. is 
situated near, but not exactly over, a deep tunnel electric railway, 
and I am owner of other property at B, underneath which a com- 
pany proposes to obtain Parliamentary powers for the construction 
of a similar line. When the scheme for promotion of the existing 
tube was before Parliament, I took no steps to obtain compensation, 
or any special protecting clause. The vibration caused by passing 
trains seriously interferes with the comfort of my house, and inas- 
much as all the houses immediately above and in the neighbourhood 
of the route are similarly affected, I apprehend that the value of 
my property at B. may be seriously diminished in the near future. 
Would you be so good as to inform me whether— 

1. “I can recover damages from the existing railway company for 
the nuisance caused by vibration. 

2. “Opposition to the Bill which is about to be introduced during 
s bru session of Parliament will be likely to have any useful 
effect." 


„ The questions put by our correspondent have recently 
attracted the attention of those who write letters to the daily 


papers. We presume that our correspondent.is affected by the 
working of the Central London Railway, and that his property at 
B is situate along the route of some of the other tubes which 
various companies are proposing to drive through the London clay. 

The answer to the first question addressed to us appears to be 
completely furnished by the case of the Hammersmith and City 
Railway Company v. Brand [L. R., 4 H. L., 171] which is usually 
cited as an authority for saying that it is a good defence to an 
action to show that what is primd facic a nuisance, arises unavoidably 
from the performance by the defendants of acts expressly sanctioned 
by the Legislature. When we remember that Hammersmith v. Brand 
was a decision of the House of Lords, it is not likely that the 
principle laid down therein will be overruled. It was there decided 
that the Lands Clauses Consolidation Act and the Railways Clauses 
Consolidation Act do not contain any provisions under which a person 
whose land has not been taken for the purposes of a railway, can 
recover statutory compensation from the railway company in respect 
of damage or annoyance arising from vibration occasioned (without 
negligence) by the passing of trains, after the railway is brought 
into use, even though the value of the property has been actually 
depreciated thereby. 

With regard to the second question addressed to us, it is possible 
that, having regard to the outcry which the running of trains has 
caused all along the route of the “Twopenny tube," committees in 
Parliament may alter the course which they have hitherto adopted 
in relation to claims for compensation. It was thought when the 
Central London Railway Bill was under discussion—and the 
presumption was founded upon evidence of the greatest weight— 
tbat the running of trains at deep levels would cause no appreciable 
vibration at the surface. Experience has proved otherwise. We 
may therefore presume that freeholders and dwellers in the neigh- 
bourhood of such railways will obtain a hearing in future. 

According to a letter which appeared in the Times of December 
26th, it seems that when the Central London Railway Bill was 
before the Committee, a freeholder of the land on both sides of 
Oxford Street, who was therefore owner of the whole of the subsoil 
below the surface of the street, appeared by counsel in opposition 
to the Bill. It was argued on his behalf, that he was entitled to be 
served with a notice to treat, and that he should be awarded dam- 
ages possibly only on a nominal sum for the subsoil which was to be 
taken from him compulsorily. The Committee reserved their 
decision, but eventually decided against the freeholder. Seeing 
that the locus standi of a freeholder has been denied before 
Parliamentary Committees, it stands to reason that a person in the 
position of our correspondent cau hardly expect to have his claim 
admitted, unless some change of procedure similar to that which 
we have above anticipated takes place in Parliament. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING JAN. 23RD, 1900. | WEEK ENDING JAN. 22ND, 1901. 


Auckland .. Value £121 Adelaide. Teleg. mat. Value £1,900 
Bangkok <3 .. 127 Amsterdam e - . 185 
Bombay js 7 Bangkok  .. ee S 
Caloutta  .. 7 s . 267 Beira. - ae a 

‘ Teleg. wire .. aS 93 Bombay  .. T = s 
Callao. Teleg. wire ès 64 Brisbane... os we T 


Channel Islan . 1,140 Colombo 
Chinde. Teleg. mat. . . 8,822 
Christiania. Peleg. wire ice 29 
Teleph. cable .. 950 


225 

203 

53 

80 

Cape Town. Teleg mat. .. 1,008 Calcutta Ae is M nm 
Copenhagen. Teleg. wire .. 187 

urban š T és 858 


Fremantle a ea +a aie 14 


39 

Copenhagen. Teleg. cable. 167 Gibraltar .. T vs is 14 
Durban is xu S S 68 Hamburg - ses we 68 
‘i Teleg. mat. .. 282 M Teleg. mat. .. . 400 

East London vs ‘a Sa 71 Havana. Teleg. mat. .. PER 
Flushing. Teleg. mat. à Kobe. Teleg. cable xis .. 2,898 
Gibraltar $5 zs . . 192 Launcesvon Va và .. 965 
Halifax ET i ai và 80 Lyttelton. ie T - 49 
Hong Kong oo 628 elbourne .. px "T i 80 
Malaga $4 m - . . 100 Nagasaki T 3 .. 682 
Marseilles. Teleg. cable .. 1,294 Ostend is - 8 s 75 
Mauritius $4 T .. 852 Perth.. DA ex iy is 68 
Montreal .. e vs és 54 Port Chalmers vs ee 194 
Ostend Es is = eo 87 „ Elizabeth. Teleg. mat... 152 

Port Chalmers  .. ES E 85 Bt. Petersburg . vs ss 
n Elizabeth .. y .. 172 Sascho. Teleg. cable .. . 23,740 
1 5 Teleg. mat. 281 Shanghai .. Se E" „ 107 
Shanghai ee ee ee LE J 207 Singapore ee ee ee ee 40 
Singapore .. ae zs 8 52 Sydney m sx 1,967 
Stockholm. Teleg. mat. . . 171 Ws Teleg. wire 164 
Sydney she aM "m .. 1,994 ; Teleph. cable.. . 2,150 
Valparaiso... .. .. «. 86 | Welington..  ..  .. 483 
Wellington .. si a . 145 Yokohama .. ae ae .. 8,913 
Yokohama .. ce .. 568 10 Teleg. mat. an 47 
Total T 218,456 Total a £20,742 


Foreign Goods Transhipped. 


Brussels. Electi. 
Paris. Electl. goods 
Perth. Electl. appar. 


Total £2,410 


Annual Dinner.—The third annual dinner of the 
Langdon-Davies Electric Motor Company, Limited, was held on the 
12th inst., about 50 being present. Mr. A. Soames (managing 
director of the company) presided, and was supported by the directors. 
After dinner a capital musical programme was provided by members 
of the firm and friends. 


Value £46 
e ee 15 
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Austria.—The report of the Austrian Schuckert Elec- 
trícal Company, of Vienna, for the financial year, 1899-1900, shows 
that during that period the compeny supplied 618 dynamos of a 
total of 18,740 E. P., as against 496 machines of 9,510 H.. in the 
previous year. During the year the company completed one central 
station, eight enlargements, an electrical tramway, and 127 private 
installations. 


Battery Connecting Bolt,—Messrs. W. O. Rooper and 
Robins, of Stafford, send us a copy of their new price list of 
Epstein storage batteries, which they have been manufacturing for 
some time. Special attention is drawn to Rooper’s patent battery 
connection, by means of which any plate in any cell can be removed, 
and replaced in a few minutes. Each plate has a jaw formed on its 
lug, and through the jaws is passed a lead-coated pin; spacing 
washers keep the jaws in the right position, and the whole is 


5/6 HEXAGON NUT. 
— (IRON) 


tightened up by means of the firm's patent nuts, which are 


impervious to any action of acid. We have before us a sample of their 
battery connecting bolt with patent nuts (see illustration), which are 
intended to be used in place of the ordinary brass bolts, in order to 
prevent the inevitable corrosion, which now takes place with its 
consequent deposit of copper in the cells. We understand that 
joints made in this way can be left in strong acid without harm, and 
no trace of corrosion found on removal. 


Books Received.— The Automotor and Horseless 


. Vehicle Pocket-Book of Automotive Formule and Commercial 


Intelligence for 1901." London: F. King & Co., Limited. 1s. 3d. 
and 2s. 3d. 

* Meteorological Observations made at the Adelaide Observatory, 
1897." Adelaide: By Authority. 1900. 

“ Electricity," by J. D. Everett. London: Blackie & Son. 4s. 6d, 


Cable Clips. — Messrs. W. N. Brunton & Son, of 
Musselburgh, send us a circular illustrating their clincher cable 
clip, which is claimed to possess many advantages over the raw 
hide clip that has been in the past. It has two hooks on each 
clip to secure it to the carrying wire, and is adjustable for any size 
of cable. The cable can be gripped either tight or loose, and the 
heavier the cable, the more secure is the fastening. 


Catalogues and Lists.— Mr. S. Jevons, of Birmingham, 
has issued illustrated price lists of Offord & Jevons's automatic time 
switches for arc, incandescent, and motor circuits; also of Chaplin's 
patent sparkless Gem " brushes for dynamos, motors and rectifiers. 

Price list No. 6 of the Electrical Company, Limited, contains 
prices of A,” Eos,“ and Luna” carbons for Luna” arc lamps. 
No. 7 gives details, with numerous illustrations, of various safety fuses, 
cut-oute, fuseboards, ceiling roses, and fuse wires. 

The Cape Asbestos Company, Limited, sends us 1901 refills for its 
desk blotting pad, circulated last year. 

The B.T.H. Company's pamphlet No. 85 describes polyphase 
iuduction motors. C 

The Hart Accumulator Company, Limited, has brought out a 
catalogue, in which detailed instructions for erection and working are 
followed by tabulated particulars of the Hart cells for ligbting and 
traction work, in glass and lead-lined boxes. The information is 
very clearly arranged and neatly printed. 

The Electrical Supply Company, of Hatton Garden, sends us a 
neat desk-standing calendar for 1901. 


English Engines of 5, 000-I. H. P.— The Glasgow Cor- 
poration it will be remembered placed the contract for some of 
the large engines for the tramway generators with Messrs. John 
Musgrave & Sons, Limited. It will be interesting to our readers to 
note that one of these 5,000-r.H.P. engines is now nearing comple- 


tion at Bolton. It is believed to be the largest stationary engine . 


for traction purposes ever made in this country. We congratulate 
Messrs. Musgrave on the approaching fulfilment of this very 
important contract, and also the Glasgow Corporation on its 
endeavours to adopt machinery of British manufacture. 


Electrical Development in Spain.—The Madrid 


correspondent of the Financial News makes some comments on 


foreign enterprise in Spain which will be of interest in connection 
with the promotion of tramway undertakings by English firms :— 
As everyone knows, Spain is badly in want of foreign capital to 
work its mineral wealth, and generally to endow the country with 
improvements more in harmony with modern civilisation. Never- 
theless, the law which has just been enforced is, apparently, not of 
such a nature as to encourage foreign capitalists and manufacturers 
to devote themselves to enterprise in Spain. The following is the 
text of the said law, as published by the Gaceta :— 

, Henoeforth no one oan become a concessionnaire of railways or tramways, 
either for general or private use, except he be a Spanish citizen residing per- 
manently in Y ames , Syndicates and public companies may own lines, but must 
submit to the following conditions :—(a) Their offices must be situated in S ‘ 
and all their operations be ruled exclusively by Spanish law; (5) They must 
state the nominal value of their shares and debentures in Spanish ourrency, and 
pay the dividends and interest in a like manner; (c) At least one-third of the 
members of the board of directors must be of Spanish nationality, and, more- 
over, permanently residing fn Spain; (d) The managing directors, engineers, 
aud head officials must be Spanish subjects and anent residents in Spain: 
their nomination must be finally sanctioned by 


) : e Government. Only in very 
few and exceptional iostances will foreigners be eligible for appointment. 


This enactment, as the work of a Governnient which is supposed 
to encourage foreign enterprise, may truly be described as the 
climax of absurdity. 


The English Electrical Fittings Trade.—We have 
received the following cireular from Mr. W. Arthur Addinsell, 
secretary of the China Furniture and Electrical Fittings Manu- 
facturers' Association, 112, Edmund Street, Birmingham, dated 
January 21st :— 

“ Protection of English Trade in Electrical Fittings. 

For some time past the manufacturers of china and porcelain 
electrical fittings have conferred with their principal customers, 
who comprise the largest buyers of these articles, as to the best 
means of preventing foreign-made china being disposed of in this 
country as of English make. A joint committee of manufacturers 
and customers has been formed, and during the last three years 
meetings of such committee have been held. Ata recent meeting 
it was suggested by the customers that a trade mark should be 
adopted by the manufacturers, and that all china or porcelain 
electrical fittings sold in this country should be marked so that the 
electrical engineers or direct consumers who specify for English, 
china would be able to tell that such china is supplied." . . . . 
“ All goods made by the manufacturers. since the 10th instant will 
be marked with a special trade mark, and from henceforth electrical 
engineers, in specifying for English china, will be able to assure 
themselves that they get it. It must be borne in mind that some 
work in the process of manufacture and in stock now held by the 
manufacturers and also stock held by their customers will have to 
be sold ünmarked, but in the event of any goods being supplied to 
electrical engineers about which they have any doubt as to the 
make, the same can easily be identified if samples are sent to me. 
It has been stated that importers of foreign china have been in the 
habit of mixing a small quantity of English china with such 
imported goods and then representing the bulk as being of 
English manufacture. By the adoption of the trade mark it is 
hoped that the interests of the manufacturers, their customers, the 
electrical engineers, and the-direct consumers will henceforth be 
protected ; at all events, there can be no doubt that this will be the 
reeult if electrical engineers will make a point of specifying for the 
china or porcelain to be of English manufacture." 


For Sale.—Messrs. Horne & Co. are instructed by the. 
Electric Traction Company, Limited, to sell, by auction, on the 
premises, Wood Lane, Shepherd's Bush, on Tuesday, February 26th, 
1901, and following days, the remainder of the machinery and 
plant recently used in the construction of the Central London 
Railway. Catalogues (when ready) may be obtained of Messrs. 
Horne & Co., 8, Delahay Street, Westminster, and 85, Gresham 
Street, E.C. 

Further particulars are given in two advertisements to-day of the 
auction sale of electrical and other machinery, also gas engine and 
Dowson gas produciug plant, to be conducted by Messrs. Wheatley 
Kirk, Price & Co., on February 5th and 6th, at Brook Street, W. 

In our advertisements to-day are given some particulars of tbe 
plant and stock of the Acetylene Light Syridicate, Limited, which 
are being offered for sale by private tender by the receiver. 

Messrs. Tresidder & Company, valuers and auctioneers, of 2, West 
Chapel Street, Mayfair, W., are instructed by the Liquidator of the 
Universal Electric Advertising Syndicate, Limited, to offer for eale 
by tender an alternating electric sign which was formerly working 
at the corner of Tottenham Court Road. It has now been taken to 

ieces, and is being stored by Messrs. Laing, Wharton & Down, 

imited, at their works in Haunch-of-Venison Yard, Brook Street, 
a few doors from New Bond Street, W., and may be viewed until 
January 28th, 1901, on which day tenders will be opened. 


Gerniany.—The Elektro-Metallurgie Gesellschaft is the 
title of a new company which has just been formed in Berlin, with 
a capital of £5,000, to acquire and develop certain patents with 
regard to glycerine electrolytics for use in electro-metallurgical 

rocesses. The director of the new concern is Dr. Fritz von 
iebermann, of Berlin. 


Imports of Electrical Plant.—The imports of foreign 
electrical goods and apparatus into this country during last month 
amounted to £147,205 as compared with £149,537 in December, 
1899. For the whole of the past year, the value of such importe is 
returned at £1,265,965. 


Inquest.—On Friday morning an inquest was held at 
Charlton on the body of Peter Reid, aged 18 years, a machine 
minder, of 2, Coombe Villas, Westcombe Park, East Greenwich, an 
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employé at the D.P. Battery Company's works in Victoria Road, 
Charlton. The evidence showed that on Tuesday last the deceased 
went upon the platform above the fly-wheel of a dynamo and with 
à piece of wood tried to push the belting off the shaft ing on to a 
pulley. In doiug so the deceased slipped and fell between the 
main driving belt and the fly-wheel and was crushed to death. He 
had been previously warned by the foreman not to go to the 
platform. The manager of the works, Mr. William Worthington, 
said that the fly-wheel in question made from 90 to 100 revolutions 
per minute. It was properly fenced by guards but the platform 
was not railed. He was of opinion that it was not dangerous work, but 
thought that it was |? not] advisable that a lad like the deceased should 
do it. The company now intended to have the platform railed. The 
jury, after a long inquiry, returned a verdict that the deceased died 
from injuries sustained whilst removing the belting from a shafting 
in motion, the platform being unprotected at the time. 


institution of Junior Engineers, — On Saturday, 
January 12th, a large party of members of this Institution visited 
the works of Messrs. W. T. Henley's Telegraph Works Company, at 
North Woolwich. They were received with every attention. the 
various processes in conuection with the mauufacture carried on 
being seen in operation, and fully explained by the members of the 
staff, under whose guidance the inspection was made. 


Liquidations and Dissolutions.—At a meeting of Sax, 
Slatter & Co., Limited, held at Clerkenwell Road, on January 17th, 
a resolution was passed for winding up with Mr. A. A. Yeatman, of 
2, Gresham Buildings, Basinghall Street, E.C., as liquidator. 


Newcastle.—An important conference was held here on 
Monday between representatives of the Town Improvement Com- 
mittce of the Corporation, and the officials of the Newcastle 
Electric Lighting Company, the Newcastle Electrical Supply 
Company, Newcastle Gas Company, Newcastle Water Company, 
National Telephone Company, and the Post Office authorities, to 
devise a scheme whereby the constant upheaval of the principal 
thoroughfares owing to the laying of new mains, repair work, &c., 
could be avoided. The proceedings were private, but we learn that 
pending a further conference the various companies decided as far 
as possible to obviate the disruption of traffic by directing their 
liues as far away from the chief tratlic centres as could be arranged, 


Press Guide.—The 28th annual issue of Willing 
Press Guide (Is.) has been brought out. It is a handy-sized reference 
book giving au alphabetical list of all newspapers and periodicals 
issued in the United Kingdom. It gives such particulars as date of 
publication, price, name and address of publisher, details which are 
of interest to most commercial and many professional men. "The 
publisher is J. Willing, jun., Limited, of 125, Straud. 


Private Bills.—Attendance was avain given at tlie 
Private Bill Office, Westminster Hall, last week, to receive any 
memorials that might be handed iu alleging non-compliance with 
the Standing Orders in respect of any of the second hundred of the 
Bills on the general list of petitions. Memorials were deposited iu 
respect of six Bills. In the case of the Metropolitan District 
Railway Bill the memorialists are Messrs. J. A. Macmillan and 
others. The memorialists in the case of the Charing Cross, Hammer- 
smith, and District Electric Railway are Macdonald, Sinclair, aud 
Co., Limited; and in the case of the Brompton and Piccadilly 
Cireus Railway (Extensions) the memorial proceeds from Messrs. 
James Redler and Walter Ernest White. The other memorials 
presented have relation to the Harrogate Corporation, South York- 
shire Electric Power, and Scarborough Electric Tramways Bills. 


Standard Fittings, —We have received from the Simplex 
Steel Conduit Company, Limited, of Birmingham, a small specimen 
table standard, which they have just brought out. It impresses 
one as being a first rate commercial sort of fitting, very suitable for 
ordinary desk or table use. In the firm's new catalogue, which is 
now in the press, some particulars of these serviceable standards are 
given. 


ELECTRIO LIGHT AND POWER NOTES. 


Abercarn.—Representatives of the Abercarn and Risca 
D.Cs. recently had a meeting, at which it was resolved that Messrs. 
Meadows & Lloyd, of Westminster, be engaged at a fee of 
40 guineas to report upon the feasibility of a joint scheme for the 
electric lighting of the two districts, the other authorities in the 
valley having withdrawn from the proposed joint undertaking. 


Alfreton.—The U. D. C. has applied to the B. of T. for 


n prov. order for its £13,500 electricity supply scheme. £1,000 is 
included for free wiring." 


Barnstaple.—The T.C. is considering an electric light- - 


ing scheme. An expert report shows that the undertaking can be 
carried out on a remunerative basis. Three schemes are treated in 
dtail. The one the expert favours provides for utilising water- 
power at Raleigh in conjunction with the use of either gas or steam- 
power. The cost of a water-power scheme with supplemental gas- 
power would be 426,350, and with supplemental steam-power 
428.850. A steam plant scheme would cost £24,800, but owing to 
the greater vost of working, the profit is returned at a much less 
dat isfactory figure, being estimated at only £104 for the first year, 
compared with £756 for the water-power and yas scheme. These 
calculatious are bascd on the assumption that the old prison pre- 


mises in Castle Street would be made the central station, where the 
steam or gas plant would be located. In some quarters in the town 
there is, according to a Plymouth paper, a strong feeling against the 
Raleigh scheme, as it is maintained that the water-power available 
is not sufficient to justify the large expenditure that would be 
involved. But the Council is sending a deputation to Taunton to 
inspect the electric lighting arrangements there. 


Bradford.—On 18th inst. Mr. R. H. Bicknell, M. Inst. C. E., 
a L.G.B. inspector, held an inquiry into the proposal of the Corpora- 
tion to borrow £140,000 for the extension of electric lighting 
facilities within the city. 

Bristol.—The City Council on Tuesday considered a 
proposal from the Electrical Committee that the salary of Mr. 
Faraday Proctor, city electrical eugineer, be raised from £406 to 
£600, with a further increase to £700 on January 1st, 1902, on con- 
dition that Mr. Proctor undertakes not to determine his engagement 
for two years from January 1st, 1901. This condition was accepted 
by the engineer. The proposal met with a small amount of opposi- 
tion from several working men members, but was strongly supported 
by Alderman Pearson, who stated that although financially the 
Electrical Committee would not be flourishing for the next year or 
two—for they would have to meet the interest and sinking fund on 
new works, which during that period would be unremunerative— 
there was not the slightest chance of their making a call on the rate- 
payers under any possible circumstances. The revenue was 
increasing now at the rate of something like £7,000 to £8,000 a year, 
aud they hoped to be able to bear the serious burden the Local 
Government Board bad put upon them. The resolution granting 
the increase was carricd. 


Carnarvon.—At a meeting lately held at Carnarvon, 
the Gwyrfai D.C. considered the correspondence which has passed 
between Mr. Peterson, of London, and themselves relative to the 
proposed electricity works for Carnarvon and the neighbouring villages, 
aud a light railway between Carnarvon and Dinas Dinlle. The D.C. 
decided to inform Mr. Peterson that his application would not be 
opposed, but that a clause would be introduced into the order 
making it inoperative unless the work were commenced within three 
years of a given date. 


Chepstow.—A movement is on foot in Chepstow to lay 
down electric lighting plant. 


Dewsbury.— Reductions have recently been made by the 
Corporation iu the charge for electricity. The Brighton rebate 
system is still in force, but the time during which electricity is 
charged for at 6d. per unit is reduced from 14 hours to 1 hour a 
day. The rebate price is 34d. per unit. Meter rents have also been 
reduced. These moditications have led to an increased demand for 
the light. There are now 15,558 8-c.r. lamps in the borough, 2,530 
having been added since last March. 


Dorking.—The U.D.C. have filed a notice against the 
application for a P.O. by the County of Surrey Electrical Power 
Distribution Company, Limited, for lighting the district. 


Dysart.—A proposal to introduce electrice lighting 
throughout the burgh is under consideration. The T.C. is in favour 
of the introduction of the light as early as possible, but has 
agreed to obtain further information. 


Eastbourne.— lle T.C. met on 21st inst. to pass a reso- 
lution applying to the L.G.B. for power to borrow a further sum of 
£50,882, the amount required for the new electric light station at 
Roselands, for new transformers, plaut, mains, and for the purpose 
of public arc lighting, &c., in accordance with the revised estimate 
prepared by Mr. Hawtayne. The amount of the original estimate 
passed by the Council was £33,412. 


Glasgow.—The Council has decided to light Great 
Western Road with 7-ampere arc lamps. Fifty is the number 
required at present, but if the same system is adopted throughou 
its length some 200 may be required. - 


Greenock.—Mr. W. M. Nelson, the electrical engineer, 
reporting on the progress made by the electric light, gives the 
number of units generated for the four weeks ended December 28th 
as 38,334, of which 32,034 units were sold. As against the previous 
month this is an increase of 4,951 units generated and 3,595 sold. 
For the 55 weeks since its institution in the burgh 226,668 uuits 
have been generated aud 150,642 sold. The applications for supply 
number 172, equivalent to 13, 784 8-c.p. lamps. 


Harrogate.— Colonel A. G. Durnford, R.E., held an 
inquiry last week respecting an application to borrow £10,000 for 
electric lighting purposes. The loan is required principally for new 
generating plant. Mr. G. Wilkinson, electrical engineer, explained 
the scheme, and Councillor Chippindale (chairman of the Electric 
Light Committee) referred to the necessity of the work, and the 
desirability of the sanction being obtaincd as early as possible. 


Hendon.—The D.C. has written to the Hampstead 
Borough Council stating that it is about to carry out au electric 
lighting scheme, and asking the Hampstead Council if it can supply 
electrical energy to Hendon for a term of years in the meantime, 
aud if so, on what terms. Tbe letter has been referred to a com- 
mittee, | 

Irvine (Ayrshire, N. B.).—Tliè T. Cr has decided to 
adopt electricity supply, and intends applying for the necessary 
powers. Mr. Bryson has becu appointed consulting engineer. 
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Liverpool.—A scheme has been mooted for the substitution 
of electric for hydraulic haulage power on the vast area of quays 
and warehouses bordering the Mersey. 


London,—Sr. Panxcras.—The Electricity Committee at 
a meeting of the Borough Council last week submitted a report, 
respectiug the recent refcrence to consider the question of wiring 
and supplyiug electrical fittings to houses situated in streets where 
maius are already laid, such fittingsto be provided for householders 
on the payment of au annual rent charge. It appeared that in 1893 
the late Vestry asked the opinion of Mr. Fletcher Moulton, Q.C., on 
the question of supplying motors on the hire purchase system, and 
he advised that “the Vestry have no power to supply motors either 
on the hire purcaase or any other system, and that beyond the supply 
of electricity they have no power to supply apparatus for its con- 
sumption.” The Committee also drew attention to the decision last 
December of the L.G.B. auditor in the case of the Dublin Corpora- 
tion, where members of the Electric Lighting Committee were sur- 
charged in this respect to the extent of £2,000. Notwithstanding 
the learned opinion and the Dublin surcharge, the Electricity Com- 
mittee expressed the desirability of being able to supply 
motors on the hire purchase system, as well as fittings for 
lighting and other purposes. The Council dgreed that the best 
means of obtaining powers for these purposes would be to convene a 
conference of local authorities to discuss the subject with a view of 
promoting legislation. The Electricity Committee stated that Mr. 
S. W. Baynes, chief electrical engineer, had presented a report con- 
cerning the prospective demands for supply and the capacity of the 
existing plant to meet future requirements. The question as to the 
best means of utilising to the fullest extent the possible extensions 
of the present generating stations was under the consideration of 
the Committee, but they had come to the conclusion that when the 
stations were developed to their greatest capacity, a third station 
would be required to meet the increasing demand in the northern 
part of the borough. The Council sanctioned the making of inquiries 
for a site for a new station. 

FurLHaAM.—A 1 section of the borough is now practically 
ready for the electric light to be turned on. Applications have 
been already received from private individuals equivalent to over 
10,000 8-c.p. lamps. 


Maidstone.— It has been decided that the charge for elec- 
trical energy for power and heating purposes shall be 2d. per 
Board of 'Trade unit, subject to the following rebates per quarter: — 


Per unit. 
Over 1,000 and under 2,000 B. T. U. sth. 
» 2,000 » 3,000 » Toths. 
39 3,000 77 4,000 n ruth. 
„ 4,000 5,000 yyths. 


„ 5,000 Board of Trade units 4d. 

Minimum charge 14d. per unit. 

 Sittingbourne,—Messrs. Stevens & Barker are to inter- 
view the D.C. on the electric lighting question. 


Stroud. — The offer of Messrs. Medhurst & Lloyd, 
electrical engineers, of Westminster, to make a report as to the best 
scheme for lighting Stroud by electricity, and the provision of a 
refuse destructor, has been accepted by the Stroud Urban Council. 


Sudbury.—The electric lighting scheme was approved 
last Friday by the T.C. in committee, and will come up for discus- 
sion in public on Monday, at a special meeting of the urban 
sanitary authority. The approximate cost is £20,000, the outlay 
for the electric lighting being estimated at about £16,300, and for 
the refuse destructor about £2,000. Mr. Hawtayue, the consulting 
electrical engineer, estimates that some 2,000 tons of refuse are 
annually collected, and assuming that, as the principal makers of 
destructors are now prepared to guarantee, 1 lb. of steam will be 
generated by every En of refuse destroyed, and that about half 
the amount generated will be turned to useful work, a saving will 
be effected in the annual coal bill of the electric lighting under- 
taking of approximately £200 per annum-—sufficient to cover 
interest and sinking fund charges on the extra cost of the destructor 
and leave a reasonable profit. In this scheme, it is pointed out, the 
sale of electricity for lighting only has been considered. A con- 
siderable demand for motive power may be reckoned upon, thus 
increasing the profit. 

Surbiton.—The U. D. C. have received an estimate from 
Messrs. Hopkinson & Talbot for the erection and equipment of the 
Council's proposed electric lighting station, cables, &c., and have 
decided to apply to the L.G.B. for permission to borrow £50,000 to 


carry out the work. 


ELECTRIC TRACTION NOTES. 


Leicester.—An elaborate and comprehensive report on 
the systems of traction in various towns, aud on electric tramways 
for Leicester, has been issued by the Tramways Sub-Committee of the 
Corporation. A large number of towns have been visited, both iu 
this country aud on the Contincat, and the systems in use iu these 


places are described, with excellent illustratious. The report is not- 


confined to electric traction, the Edinburgh cable tramways and the 
Paris compressed air system being included. Naturally, and 


inevitably, the sub-committee reports emphatically in favour of the 
trolley system. ‘There is no tramway company whose representa- 
tives we have interviewed abroad which would not, if allowed, have 
adopted the ‘overhead’ system throughout in preference to any 
other.” The conduit is judicially considered, but is put qt of 
court by its great cost, both in capital outlay and running expenses. 
The Diatto surface-contact system at Paris was inspected, but failed 
to convince the sub-committee, which concluded that “it would iu 
construction, working and maintenance be much more expeasive 
than the ‘ overhead trolley’ system.” ‘The accumulator system has 
" signally failed“ to give satisfaction, and is about to be abandoned 
both in Vienna and Berlin; the cable and compressed air are con- 
sidered unsuitable for use in Leicester. Finally, the report recom- 
meuds that the trolley system be adopted, and that the existing 
tramlines be reconstructed, a total route length of 203 miles being 
scheduled ; and thatacentralelectric traction power station be erected, 
using the direct current system, under the advice of a oonsulting 
engineer of considerable experience in electric tracticn. The whole 
of the structural work will be designed and curried out by the 
borough surveyor, Mr. E. G. Mawbey, M. Inst. C. E., aud a resident 
electrical engineer wil be appointed to take charge of thc power 
station and all the electrical equipments, under the direction of the 
Tramway Committee. There is no intention to work iu conjunction 
with the existing Electricity Committee in any way. Au interesting 
summary of the information obtaiued from other British towns is 
appended to the report. 


Barnes.—At a special meeting of the U. D.C. on Friday, 
it was decided to oppose the tramway scheme of the L.U.T., as to 
line No. 1 on the ground that the route (across the Common) is not 
satisfactory, and as to No. 9, uuless the company undertake to 
widen Upper Richmond Road. The Council also decided to lodge 
a petition against the Bill; to communicate with the Surrey County 
Council to the sume end ; and to endeavour to induce the company 
to take current from the Couucil's electricity works. 


Belgium.—Tbe project of the Brussels Metropolitan 
Railway, which has for its object the connection of the two principal 
railway termini of Brussels, as much as providing a frequent service 
of city trains, is an electrical undertaking of much more importance 
than might seem at first glance. It is, in reality, the first step in an 
ambitious scheme which aims at the transformation of the principal 
sections of the Belgian State Railway system into electrically 
worked lines. The Zramway World says that the project has now 
passed through the preliminary stages, and only awaits the com- 
pletion of formalities before the works are commenced. 


Birkenhead.—The points at the New Ferry car shed 
have been laid, and the line from Woodside (Birkenhead) to New 
Ferry is now awaiting the B. of T. inspection. Four electric cars 
have been delivered to the Corporation, and two more have been 
finished by the builders, Messrs. Milnes, of Birkenbead. Trial runs 
haye already been made over the length of linc named. 


Blackpool.—On 21st inst. Mr. A. P. Trotter held an 
inquiry with reference to the application of the Council for the 
sanction of the B. of T. to the borrowing of over £82,000, for the 
construction aud electrical equipment of new tramways round the 
district of Marton. There was no opposition. The tramways cover 
about two miles, and are expected to be ready for the season. 


Bournemouth.—The Board of Trade have sanctioned 
the borrowing of nearly £200,000 for the construction of tramways 
by the municipal authorities. 


Chadderton.— The D.C. has decided to accept the terms 
of the Manchester Corporation to construct a certain leugth of tram- 
way within the district. Two-tifths of the proposed line will be iu 
Chadderton, aud the other three-fifths in Middleton. Middleton T.C. 
has also accepted Manchester's terms. 


France.—In Paris, on the evening of the 7th inst., a 
fall of snow was experienced. No sooner was salt distributed over 
the track of the Thomson-Houston clectric tramway conduit line, 
in order to melt the suow, than the cars came to a stop. La Nature 
states that the cause of the stoppage was found to be that the channels, 
in which a sliding block attached to the cars picks up the current, 
quickly became nearly full of salt water. The water had been 
brushed into the channels by the electric track sweeper; salt water 
being a good conductor, a loss of current took place in the channels, 
the whole length of the conductors, sufficient to bring the cara to a 
stand. Ordinary water has not this effect. Naturally steps were 
quickly taken to remove the salt water from the channels. 


Liverpool.—At a meeting of the Watch Committee of 
the Liverpool City Council on Monday, some discussion took place 
respecting the frequent accidents in connection with the working of 
the extensive electrical tramway system in the city. A resolution 
was passed asking the Electric Power and Lighting Committee to 
request the engineer to issue clear instructions, so that the police 
or tramway employés might know how to deal with clectric wires 
in the event of their falling into the streets. 


Liverpool and Manchester Express.—On Thursday of 
last week representatives of the Irlam District Council and tho 
promoters of the Manchester and Liverpool Electric Express Rail- 
way Bill, met in Manchester to confer on points of opposition 
by the Council with a view to the opposition ts the scheme 
being withdrawn. A new Bill has been drafted, in which altera- 
tions have becu made which, it is hoped, will meet the views of the 
Irlam Council. No road deviations are proposed to be made in tke 
Council's district in the Bill. The Couucil, however, ask for skew 
bridges at the road crossings, and for a 36 feet wide road instead of 
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30 feet. They also ask that the gradients shall be reduced from 
lin40tolin 50. The promoters explained to the Council that 
the cost of making these alterations would be great, and asked for a 
reconsideration by the Council. The matter has now to be reported 
upon fo the Irlam District Council for decision. 

The Parliamentary Committee of the Liverpool Corporation has 
resolved, two members dissenting, to oppose the Liverpool and 
Manchester Electric Express Bill. The Committee think that as 
the railway will enter the city on the overhead system at a consider- 
able clevation, it will be unsightly. 


Leeds, — The Tramways Committee recommends the 
Council to increase the salary of Mr. John Burbridge, the chief 
electrical engineer, from £400 to £600. 


Leith.— Last week the General Committee of the Town 
Council considered a letter from the lessees of the Leith Tramways 
line, regarding the proposed introduction of clectric cars. The 
letter stated that the lessces would desire to own the undertaking 
for at least 21 years from June, 1906, and that the price of the 
motive power to be applied by the Corporation should not exceed 
14d. per unit. The Committee decided to inform the company that 
they would be prepared to recommend the Council to entertain an 
extension of the duration of the company's ownership in order that 
the Leith tramways might be worked by electric traction, provided 
the company could arrange to carry the electric traction to Princes 
Street. 


Metropolitan Railways — The following article 
appeared recently in the Daily Telegraph from its correspondent in 
Vienna :— 

"In view of the intention of the directors of the London Dis- 
trict and Metropolitan Railways to substitute electric traction for 
steam locomotives on their line, some account of the electric system 
installed by Messrs. Ganz & Co. at Buda-Pesth may be of interest, 
because, in the view of many distiuguished specialists in this branch 
of engineering, the method in question seems calculated to etfect a 
complete revolution in railway working. On behalf of the English 
companies referred to, Buda-Pesth will, it is understood, be visited 
this week by experts, who will examine the system with a view to 
its possible adoption in London. 

" Up to the present electric railways have for the most part, in 
Europe at all events, been operated by direct current at & pressure 
of 500 volts or so. But Messrs. Ganz use the three-phase alternating 


system at the high working pressure of 3,000 to 5,000 volts. In this 
way it becomes possible to carry on very long lines. Fora long 


time the three-phase system has been the dream of electricians, but 
hitherto it has been found extremely difficult, if not impossible, to 
design and make transformers which shall reduce the pressure of 
20,000 volts with which tre special trolley wires are charged down to 
3,000 or 5,000 volts. The latter current is conducted to the three- 
phase motors on the locomotives by a trolley. The trolley line 
consists of two copper wires, each only eight millimetres (315 inch) 
thick, the third conductor being the rails themselves. The trolley 
arm and carriage comprises a wooden shaft or arm, upon which are 
placed two insulated copper cylinders, by which the current is 
passed through two contact wires. The high-pressure conductors 
are entirely inaccessible. A full technical description of the 
apparatus would hardly be intelligible without the aid of drawings ; 
but, briefly, it may be said that the insulated wires, which are 
encased in metal tubes, are connected to the steel frame of the loco- 
motive in such a way as to preclude the possibility of accident. 

„Special attention is paid to the signal question. In consequence 
of the high voltage at which the line is worked, the volume of cur- 
rent is relatively small, and it is, therefore, feasible to combine the 
conductors with the sections of the block system, and careful 
arrangements are made for safety, whereby, in the event of a wire 
breaking, or the contact mechanism failing to act, the current is cut 
out, and the brakes applied to the train automatically. 

“The inventors of the system claim for it extraordinary sim- 
plicity. Hitherto, in cases where three-phase alternating current 
has been installed, it is first carried from the central generating 
station to the transformer station, where it is converted to direct 
current at the lower pressure of 500 volts. But under this arrange- 
ment very large copper conductors must be used; whereas, the 
Ganz system requires only thin wires, causing a great difference in 
the cost of constructicn, an cconomy which is also apparent in the 
working of the line, as sub-stations are not wanted, the transformers 
nctually used needing no supervision. 

" With regard to the ventilation of the Buda-Pesth line, there is 
practically no difference as conipared with other railways, and the air 
is always pure. 

“The system was first iustalled on the Valtellina line, belonging 
to the Italian Mediterranean Company, where it is seen to great 
advantage. This railway runs, ci Lecco, Sondrio, and Colico, to 
Lake Como, where motive power for the dynamos is obtained from: 
the River Adda to the extent of 6,000 n.p. From the central station 
the wires, charged with a three-phase current of 20,000 volts, proceed 
to 10 converter stations, each of 300 xw. capacity, where the 
voltage is reduced from 20,000 to 3,000, the current being then led 
direct to the carriages. The wires carrying 20,000 volts are only 
7 millimetres (275 inch) in diameter, the trolley wires being 
8 millimetres (315 inch) thick. The latter are placed at a height of 
about 20 fect above the rails. Between Lecco and Sondrio there 
are 30 tunnels, of an average length of about 700 yards, and the 
fouling of the air by the smoke forced the company to abandon 
steam locomotives in favour of electric traction. The passenger 
vehicles in use on the line are elegantly appointed motor cars, each 
some 50 fect long, and each equipped with four three-phase motors 
of 150 H.. These coaches weigh 50 tons apiece, and carry 60 
persons, and to each motor car are attached four trailers of equal 


size. The goods cars are also equipped with four motors, and are 
capable of drawing 230 tons at 30 kilometres (18 miles’ an hour. 
The passenger cars are calculated to attain a speed of 36 miles an 
hour on the level, and 18 miles an hour on gradients of 10 in 1,000. 

“The firm of Messrs Ganz & Co. constructed the experimental 
railway at Buda-Pesth at their own expense. This is two kilometres 
‘about a mile and a quarter) long, and has now been worked for a 
year with complete success. Although only a short one, the line 
demonstrates fully the simplicity and safety of the system, and is 
the subject of deep interest to electricians, many of whom arrive 
every wcek from abroad to study it." 


Middleton.—The T.C. has decided to apply for borrowing 
powers for £37,500 for tramway purposes, and to the Local Govern- 
ment Board for £5,000 for street widening. 


Neweastle-on-Tyne.— Despite many natural difficulties, 
the contractors for the Newcastle electric cars are making fair head- 
way, though (says our local correspondent) some of the “City 
Fathers,” who know as much about laying a line as the man in the 
moon, have made themselves conspicuous recently by allegations of 
delay. 


Richmond (Surrey).—4As a further means of opposing 
the scheme lof the L.U.T. Company, the Richmond T.C. is about 
to consider proposals on the part of the Richmond Electric Light 
and Power Company to promote a tramway scheme for Richmond, 
Barnes and Mortlake, in conjunction with the local authorities, who 
would have the right to purchase the undertaking. The promoter- 
are willing to construct what lines the authorities think may meet 
the needs of the districts, and are prepared to take over the existing 
line from Richmond to Kew as soon as it shall fall into the hands 
of the T.C. a few years hence. 


Saddleworth.— Thie D.C. are contemplating the promotion 
of an electric lighting and traction scheme for the district. They 
have invited Springhead D.C., who have also had under considera- 
tion a similar project, to meet them to consider how the two schemes 
might usefully communicate at certain boundary poiuts. 


Underground Railways. — The "Victoria, City and 
Southern Electric Railway Bill came before the examiners of 
Private Bills in the House of Commons on Monday, and there being 
no appearance, the Bill was marked dead.“ The railway was to 
have run from St. George's, Hanover Square, to Cannon Street, and 
thence to Peckham. 


Wigan.—The new line of electric tramway between 
Wigan and Martlaud Mill Bridge, Lancashire, has been inspected 
by Major Dreuit, R.E., of the Board of Trade. The length of line 
inspected has cost about £14,000. The whole of the tramway 
scheme in the Wigan district will involve an outlay of about 
£150,000. 


ee ee ee — —— 


. TELEGRAPH AND TELEPHONE NOTES. 


Australian Cable Rates, — The Eastern Exteusion, 
Australasia and China Telegraph Company, Limited, announces 
that the Government of New South Wales has now accepted the 
agreement entered into last year by the Governments of South 
Australia, Western Australia, and Tasmania, with the Eastern com- 
panies for establishing an alternative cable to Australia vid South 
Africa. Consequently the reduced rates recently announced for 
telegrams exchanged with South Australia, Western Australia, and 
Tasmania, namely :—3s. 6d. per word for ordinary messages, 2s. 6d. 
per word for Government messages, and 1s. 4d. per word for Press 
messages, will be applicable to telegrams exchanged with New South 
Wales on and after the 1st prox. Telegrams for Victoria, Queens- 
land and New Zealand will continue to be charged at the old rates. 


The Committee on Telegraphs. — At the autumn 
meeting of the Association of Chambers of Commerce the Govern- 
ment were urged to promote an inquiry into Imperial telegraphic 
communication, and, in reply, the announcement is made that “ thc 
Government has decided to appoint an Interdepartmental Com- 
mittee on the system of cable telegraphs of the Empire, consisting 
of Lord Balfour of Burleigh ‘chairman’, the Marquis of London- 
derry, the Right Hon. R. W. Hanbury, the Earl of Hardwicke, the 
Earl of Onslow, Major-General Sir J. C. Ardagh, and Reur-Admiral 
R. N. Custunce. The terms of reference to the committee are as 
follows: To inquire into the present system of telegraphic com- 
munication between different parts of the Empire, and to consider 
in what respccts it requires to be supplemented. To investigate the 
relations between private cable companies and the Imperial and 
Colonial Governments (including the Government of India), the 
amount of control exercised by these Governments, and the policy 
which should be pursued by them in future, especially when new 
concessions are sought. To examine existing rates, to report how 
far they are fair and reasonable, and, if not, how any reduction 
should be effected.“ 


Hartlepool Telephones.—The Hartlepool Town Council 
has decided to approach West Hartlepool with a view to a joint 
application being made for a license to establish a municipal 
telephone exchange. 


(Continued on page 157.) 
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SOUTHPORT ELECTRICITY WORKS AND 
TRAMWAYS. 


THE attractions of Southport to visitors are many and varied ; 
it is, as our readers are doubtless aware, a picturesque seaside 
watering-place within easy distance of Liverpool and Man- 
chester, held in high esteem as a winter health resort, and is 
very largely residential in character. It is alsodistinguished by 
being, next to Tunbridge Wells, the richest township for its size 
in the kingdom. Tt is not to he wondered at, therefore, that. 
the supply of electricity in Southport. is a flourishing industry, 
and that extensions of the first. magnitude are being made 
to the electricity works. 

The supply of electricity by the Corporation was begun in 


In the following year Mr. Ellis accepted an appointment 
at Bolton, and Mr. C. D. Taite was appointed in his place. 
Since then the old rope-driven sets have been removed, and 
other extensions have followed from time to time, bringing 
up the present capacity of the station to 1,150 Kw. for light- 
ing purposes, while additional plant of 600 Kw. capacity has 
been or is being installed for the supply of energy to the 
tramways. The original building will hold no more 
machinery, but so urgent is the demand for electricity that 
the Corporation has found it necessary to bnild what ix 
practically an entirely new station, abutting on the old one. 
und providing accommodation for generating plant of 
3,000 Kw. capacity, in units of 600 KW. each. In describ- 
ing the details of the system, we shall confine ourselves 


GENERAL VIEW OF ENGINE Room. 


November, 1894, with a connection of 5,031 8-c.P. lamps—a 
number considerably in excess, even then, of the capacity of 
the station. The high pressure alternating current system, 
with sub-stations, was used, in accordance with a scheme 
drawn up by Mr. G. Wilkinson, and at a cost of £13,000. 
The alternators originally installed were rope-driven, and had 
à total output of 125 Kw. ; the station, as then constituted, 
was described in our issue of November 9th, 1894. Mr. 
Arthur Ellis was then the borough electrical engineer. 
Important extensions were made in the following year, 
when two 125-kw. Ferranti fly-wheel alternators, direct- 
driven by Musgrave horizontal engines, and two 40-lamp 
rectifiers, were installed; these were described in the 
ELECTRICAL REVIEW for November Ist, 1895. The capital 
expenditure then totalled about £43,500, and the whole of 


the extensions were carried out under the direction of Mr. 
Arthur Ellis. 


chiefly to those features which we have not previously dealt 
with in the ELECTRICAL REVIEW. 

The boiler plant in the old station consists of six Lanca- 
shire boilers, each 28 feet long and 7 feet in diameter; of 
these, two were made by the Oldham Boiler Company and 
four by Messrs. Tinker, Shenton & Co. All of them have 
been fitted with superheaters by Messrs. John Musgrave and 
Sons, Limited, of Bolton, with the result that a remarkable 
reduction in the coal bill has been effected. In the course 
of an 8 hours’ test the use of the superheaters was found 
to effect an economy of 17 per cent., both in the coal 
and the water consumed. The pressure at the engine was 


135 lbs., corresponding with a temperature (saturated steam) 


of 358° F.; the temperature of the steam as it left the 
superheaters was 476° F., showing a possible superheat of 


1189. The boilers are hand fired, and work at a pressure 


of 140 lbs. per square inch. In the new boiler house three 
G 
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Musgrave Lancashire boilers have been installed, each 83 
feet in diameter and 30 feet long. These are built fora 
pressure of 200 Ibs, per square inch, and are also provided 
with  superheaters. 
There is room for 
four more boilers 
of the same size. 
Hopkinson boiler 
fittings and valves 
and Geipel steam 
traps are used 
throughout. 

The steam range 
in the boiler house 
consists of a single 
main pipe,connected 
to the boilers both 
through the super- 
heaters and direct. 
Branches are taken 
from this pipe 
through the wall to 
the respective en- 
gines A special 
feature of the pip- 
ing is the number 
of large bends which 
occur at intervals, 
in the main pipe 
as well as in the 
branches; the re- 
sult is a remarkable 
freedom from leaky . 
joints. The new bollers are connected with the older ones 
through a stop valve. The whole of the steam-piping 
is of lap-welded steel, and was put in by Messrs. Babcock 


GWYNNE CENTRIFUGAL PUMP DRIVEN BY WENSTROM INpvcTION MOTOR. 


bya Langdon-Davies single-phase induction motor of 3 B. H. P. 
The chimney is 210 feet high and 7 feet 6 inches in diameter. 


Coal is brought to the station in railway trucks from the 
L. & Y. Railway. 
and is dropped into 
bunkers outside the 
boiler - house wall, 
from which it is 
pitched. on to the 
stoking floor. The 
price of the coal, 
which appears to 
be of good quality, 
has risen by no less 
than 130 per cent. 
in the last two years. 

Feed water is 
derived from a reser- 
voir, which is filled 
from a stream by 
means of a pump : 
the town supply is 
used as a stand-by. 
There are two feed 
pumps, of Messrs. 
J. & G. Weir'smake, 
each capable of de- 
livering 6,000 gal- 
lons per hour at 
boiler pressure, 
sufficient to supply 
six boilers of the 
new type; there 
are also a Worthington and a Cameron pump, belonging 
to the original installation, The feed-water piping is 
in duplicate throughout. The water is passed through 


FERRANTI ALTERNATOR AND 1,000-H.». MUSGRAVE ENGINE. 


and Wilcox; it is covered with silica cotton and cased in 

sheet steel, which gives a very good and durable finish, 
There are two economisers, one of 288, and one of 360 

pipes, both made by Messrs. Roberts; the scrapers are driven 


a feed,- water! heater, which receives the exhaust from 
the feed: pumps, to take the chill off it before entering 
the economiser; iby this means much of the corrosion 
commonly met with where cold water is used is avoided. 
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The station is built upon very treacherous ground, 
consisting of layers of sand, peat, and soft clay, beneath 
which is a deep quicksand. The old engine room 
was founded on 18 inches of concrete laid over the clay, 
but this has been found to be too little, and for the 
foundations of the new station no less than 5 feet of con- 
crete, with steel rings embedded in its substance, has been 
thought necessary. The plant at present installed for light- 


WORKSHOP. 


ing consists of two F'erranti fly-wheel alternators of 125 kw. 
each, and one of 300 Kw., all driven by horizontal Corliss- 
Musgrave compound engines at 96 revolutions per minute; 
the first two of these have already. been described, and the 
third is of similar construction, as shown in the illustration 
below. "Phe remaining lighting set consists of a Ferranti 
alternator of the “copper” type, of 600 Kw., driven 
by a vertical high speed compound engine with direct-driven 
Corliss valve gear, made by Messrs. Mus- 
grave & Sons, Limited. The alternator is 
of Messrs, Ferranti's standard pattern, 
with 28 coils and poles, and has given entire 
satisfaction throughout, running perfectly 
in parallel with the iron-cored alternators 
in spite of the extreme difference in 
speed. and type. The engine, however, 
is, we believe, entirely novel. It is of 
the three-crank tandem type, and runs at 
the high speed of 214 revolutions per 
minute, Practically there are three com- 
pound engines coupled together, all parts 
being interchangeable, so that if any part, 
such as, for example, one of the three 
sections of the crankshaft, breaks down, 
another can be used in its place, and two 
engines run until repairs are effected. 

The high pressure cylinders are 13 
inches, and the low pressure 25 inches in 
diameter, with a stroke of 20 inches. 
Four double ported Corliss valves are fitted 
to each cylinder, worked by wrist plates, 
which ensures that the valves shall open 
quickly. Each valve is made adjustable 
and independent, two eccentrics being 
used for each engine, so that the steam 
and exhaust valves can be separately ad- 
justed. 

All three engines are controlled by one governor of the fly- 
ball type, worked by a Hans Reynolds chain from the crank- 
shaft. The governor is coupled to three throttle valves, 
which are fixed close to the high pressure cylinders, so as to 
ensure that there shall be as little steam as possible included 
between them and the cylinders, an essential feature for close 
governing. 

The engines are lubricated by means of Messrs. Musgrave's 
improved system of forced lubrication, oil being pumped to 
the working surfaces by means of four force pumps worked 
from the crankshaft ; these pumps are so arranged that if 


one of them fails the others can be made to do duty for the 
faulty one. The engines are cased in so that the oil cannot 
be thrown out, but is all drained to a sump, and used over 
again after being cleaned. 

Each engine is coupled to a Kórting ejector condenser, 
maintaining a very high vacuum. 

We were fortunate in seeing this engine running on load ; 
it was most interesting, considering the high speed and large 
output. "The set ran very quietly, and has, we understand, 
given every satisfaction. 

The new engine room is 94 feet long, 60 feet wide, and 
25 feet high to the top of the traveller rails ; the floor will 
be 3 feet higher than the old floor level, on account of the 
deeper concrete foundation.. The overhead traveller, by 
Messrs. Royce, is capable of lifting 15 tons, and is elec- 
trically operated from the traction generators; railway 
wagons can be run in beneath the crane, affording an 
immense economy and convenience in handling new 
machinery. While it takes half an hour to traverse the 
hand crane in the old building from one end of the room to 
the other, the electric crane can be worked from end to end 
in one minute. 

The first set to be installed in the new engine room will 
be a Ferranti 600-KW. alternator, driven by a Belliss triple- 
expansion engine, guaranteed to take only 14:25 lbs. steam 
per r.H.P.-hour at full load, and 14°68 lbs. at half load. 

A large cooling pond, containing 1,000,000 gallons, has 
been built near the station, to provide boiler feed water and 
condensing water; oil and grease are cleared out by 
periodically overfilling the reservoir and running off the 
scum. 

Much use is made of single-phase induction motors; one 
of these, of the Fuller-Wenstrém pattern, is coupled direct 
to a Gwynne centrifugal pump, as shown in one of our views. 
The rated output of the motor is 35 B. H.P., but it has done 
twice this amount without the least injury. The combina- 
tion runs quite quietly, and has given great satisfaction. 
The pump, which lifts 66,000 gallons 40 feet per hour, is 
used for raising water from the cooling pond to a tank, 
from which it flows to the Körting condensers. Another, 


FERRANTI FLY-WHEEL ALTERNATOR OF 300-kw., AND MUSGRAVE ENGINE. 


of equal size, is shortly to be put down, and two smaller 
ones, 

The workshop is driven by a Heyland motor of 6 B. H. P.; 
it contains a large lathe and a drilling machine, which are 
found to be invaluable to the undertaking ; there are also 
various smaller tools. 

A large jet condensing plant and a three-throw Edwards 
air-pump have recently been installed in the old boiler house, 
driven by a vertical tandem compound engine of 24 H.P. at 
100 revolutions per minute. The rated capacity of this pump 
is 22,000 lbs. of water per hour, and it maintains an excel- 
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lent vacunm—over 29 inches by gauge at the time of our 


they are’ parallelled through Ferranti fuses on a common 


visit—while working almost noiselessly. It consists of three bus bar. From this sub-feeders are taken to eight sub- 


vertical single-act- 
ing pumps of 24- 
inch bore x 10- 
inch stroke, and is 
mounted on a cast- 
iron base-plate 
extended to carry 
the engine. The 
buckets are worked 
by rods attached to 
an overhead beam, 
actuated by a 
crankshaft, which 
is supported by 
bearings between 
the pumps. This 
set, as well as an 
older one of 15,000 
Ibs. per hour ca- 
pacity, was made 
by Messrs. Browctt, 
‘Lindley & Co. 
The lighting 
switehboard, which 
has replaced the 
one originally in- 
stalled, is of Messrs. 
Ferranti's standard 
pattern, and prc- 
vides for six cir- 
cuits in addition to 
the alternators. 
Ferranti edgewise 


ammeters (which were first used here, we Lelieve) and 


Main SwiTCHhOAKDS FOR ALTERNATING CURRENT. 


stations, each of 
which again is 
coupled in a tri- 
angle with two of 
the others. Street 
transformers are 
used only for de- 
veloping new dis- 
tricts. 

Distribution is 
effected on the two- 
wire system by 
means of five sre- 
parate networka, 
which are, however, 
connected in some 
cases by fuses in 
disconnecting 
boxes; the latter, 
of tbe Siemens and 
B. I. W. types, are 
also used at in- 
tervals of 150 to 
200° yards in, the 
distributors. All 
the high jpressure 
cables’ are of the 
B.I.W. * armoured 
type, laid direct: 
the low pressure 
cables are partly 
Siemens, jute in- 
sulated, and partly 


B.I.W., with paper insulation, and are armoured and laid 


rheostats and Kelvin voltmeters are employed. A separate direct in the ground. Southport is fortunate in having a 


hoard is provided for the pilot circuits, with Kelvin multi- 


PEEBLES TRAMWAY GENERATORS AND BELLISS ENGINES. 


cellular voltmeters and a recording voltmeter. All the feeders accidents to insulation are rare. 


are run direct to a main distributing sub-station, where 


sandy subsoil, so that picks are not used in street work. and 


In the older sub-stations; Siemens and Johnson & Phillips 
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transformers are used, of 20 and 30 Kw. ; the later ones are 
of Messrs. Ferranti's make, the standard size being 30 Kw., 
and provision is made for using them to give either 100 or 
200 volts. Both pressures are in use, the choice depending 
on the density of the demand. 

Two of the rectifiers are of several years’ standing; the 
third is of Messrs. Ferranti’s latest pattern, und embodies 
Various improvements. The constant current transformer 
has been modified so that the coils run on ball slides, and 
one of them is tapped to feed the synchronous motor. Again, 
the field of the latter is made movable, so that the brushes 
of the rectifier need not be shifted, the field being rotated 
instead to adjust the sparking. At present the arc lamps are 
all in series; they are of the Crompton 15-ampere type, 42 
in number.” An extension of 25 lamps of the Brockie-Pell 
type is in hand: when this is completed the arcs will run on 
two circuits. 

There are now 880 consumers, with 53,400 8-c.P. lamps; 
the population is 52,000. The charges for supply are based 
on the Wright system, with demand indicators, the prices 
being, for lighting, 6d. per unit for the first hour, 4d. for the 
second, and 2d. for the third; for power and heating the 
price is 4d. per unit for the first hour, and 2d. afterwards. 
As many of the consumers are very wealthy, electrical heating 
is unusually popular in Southport. The average ae 
obtained last year was 4°10d. for lighting. 

So far the maximum load has been 380 amperes at 2, 100 
volts, and the maximum output for one day 7.700 units, 
exclusive of the traction load. 

For arcs, the charge is £20 per annum per 15-ampere 
lamp, representing 1°65d. per unit net. : 

So far we have not touthed the tramways. These are in 
course of development and acquisition, some of the lines 
being still partly under the control of the tramway company ; 
but six miles of track, of which two miles are double, are 
now electrically equipped, and by the end of the year there 
will be 84 miles single and 33 miles double truck. 

The gen plant, shown on the previous page, 
consists of two four-pole generators, hy Messrs. Bruce 
Peebles & Co., driven by two-crank compound engines 
made by Messrs. Belliss & Morcom. A third set is on 
order. The output of each is 200 Kw., 880 amperes 
at 530 volts, at 360 revolutions per minute, but they are 
capable of withstanding overloads of 25 per cent. for short 
periods, The machines are compound-wound to rise from 
500 volts at light load to 530 volts at full load. 

The engines are of the Belliss standard type, with heavy 
fly-wheel, and run quite silently and steadily. They 
exhaust to the jet condensers already referred to, and made 
by Messrs. Browett, Lindley & Co. 


(To be concluded.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 162.) 
Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED., REPAIRED. ' 
Sourn %%% eee " .. Marcb 1,1900 .. 


Pernambuco-Ceara M ks .. Nov. 29, 1800 
Cayenne-Pinheiro . vs kx A .. Nov. 26, 1900 
Payta and Barranco si is .. Jan. 7, 1901 
Falmouth-Bilbao is x 2x d .. Deo. 28, 1900 
Latakia-Cyprus as sà vs .. June 20, 1899 
Marseilles- Barcelona . ds $3 és .. Jan. 7. 1901 
Havre- Waterville oe ee oa .. Jan. 19, 1901 
LANDLINB8:— 
Sour „ e roan ane 
lines . Nov. 19, 1900 
Ecuador landlines . March 8, 1897 . 


Landiines west of Barquisineto and ‘Coro. . Nov. 1, 1900 
Barcelona (Venezuela)-Ciudad (Bolivar) .. : 
Communication wit 8 and 
Baranquilla . Dec. 8, 1900 
West Ixpiax—Landlines to Baracos, Guantago 
and Sagua de Tanamo. . Nov. 12, 1900 .. 
Landlines between Puerto Piata and Ban 


Domingo City .. "s . Nov. 20, 1900 .. oe 
Onnmm— Tientein-Pekin ee ce 0 June 11, 1900 ee e 
P bd gan oe ee June 14, 1900 eo ee 


Mentsin, vía Shanghai . T as 
Tientsin and Taku via Helampo vis .. June 18. 1900 vs 
Bhanghai-Foochow ee m ks T $ 
Shanghai-Amoy .. .. Jan. 18, 1901 


All lines 5 Cochin ‘Chins with 
. Oct. 38, 1900 


Thuan 
Communication between Saigon and North 
Annam and Tonkin es . Oct. 28, 1900 
Communication via, Hanekine "interrupted 
on Persian territory. as . Feb. 26, 1900 


Majunga-Tananarive . . Jan. 21, 1901 S. Jan. 78, 1901 


Underground Telegraphs.—The Glasgow Chamber of 
Commerce has passed a resolution: “That the Chamber asks the 
co-operation of the other Chambers of Commerce in the United 
Kingdom, aud the various Stock Exchanges, in petitioning the Post 
Otfice to establish a complete system of underground telegraph 
wires." 


Norwich Telephones, —The Town Clerk reported to the 
T.C. last week that the Norwich Mutual Telephone Company having 
complied with the resolution of July 3rd last, the agreement, as 
amended, has been sealed by the company, and a copy forwarded 
to the Postmaster-General with a request that he will grant the 
company a license to provide telephone accommodation in the 
Norwich Exchange area. 


— ` — M ͤ wç—ͤ—ä—ñ— — — 9—À — D 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—February 8th. The E.L. Committee wants 


tenders for surface condensers, air and circulating pumps. See 
* Official Notices" January 11th. 


Aberdeen. February 13th. The Tramways Committce 
wants tenders for electrical equipment of the Bathing Station route, 
comprising overhead material and underground cables. Poles pro- 
vided by Corporation. See “ Official Notices” January 18th. 


Amsterdam (Holland).—April ist. The Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switchboards, &c. Conditions from 
the Municipal Printing Office, 10 florins (8s. 4d.). Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. 


Beckenham.—February 25th. The U.D.C. wants ten- 
dersfor boilers, steam alternator, and combined engine, dynamo 
and motor set, pipework, batteries and switchboard for electricity 
works extensions. See “Official Notices " to-day. 


Batley.— February 9th. The Corporation wants tenders 
for three high speed triple-expansion steam dynamos, one balancer, 
and one motor-generator. See “ Official Notices " January 11th. 


Battersea.— February 1st. Tenders are wanted for 
ordinary and prepayment electricity meters. Consulting engineers, 
Messrs. Kennedy & Jenkin. 


Belgium.—February 6th. The municipal authorities 
of Seraing neur Liege are again inviting tenders until February 6th 
for the concession for the construction and working of an electric 
tramway between Val-St.-Lambert and La Chatqueue. Particulars 
may be obtained from the Bureaux des Travaux, while tenders are 
to be sent to La Maison Communale Seraing, Belgium. 


Bournemouth.—March 2nd. The T.C. invites tenders 
for 42 electric cars. See “Official Notices" January 11th. 


Bournemouth.—March 4th. The T.C. wants tenders 
for three steam dynamos, and two steam-driven surface condensers, 
See Official Notices January 18th. 


Bradford.—February 2nd. The Tramways Committee 
invites tenders for overhead equipment for 5 miles of tramway. 
Particulars, &c., at the Surveyor’s office Town Hall, on payment of 
£3, returnable as usual. 


Brighten.—January 28th. The Council wants tenders 
for three direct coupled compound-wound steam dynamos (Willans 
engines), tramway switchboard and negative booster for the North 
Road electricity works. See Official Notices January 11th. 


Brighton.—February 14th. The Council wants tenders 
for overhead trolley construction, and equipment of routes; also 
for feeder, distributing, test and telephone cables. See two Official 
Notices" January 18th. 


Bristol.—January 29th. The Electrical Committee 


wants tenders for coal conveying, elevating and discharging 
machinery. See ‘ Official Notices " to-day. 


Burnley.—February 7th. The Corporation wants ten- 
ders for the supply of a traction switchboard. See “Offcial 
Notices" January 18th. 


Canterbury.—January 30th. The Lighting Committee 
wants tenders for Lancashire boiler, 300-Kw steam dynamo, piping, 
condensing plant, and switchboard extensions. See Official 
Notices " January 4th. 


Eccles.—January 28th. The Corporation wants tenders 
for a 40-kw steam alternator. See Official Notices" January 18th 


Edinburgh. — February 6th. The Council wants tenders 
for the electric lighting installation at the Public Baths, Portobello. 
See '' Official Notices " to-day. 


Edinburgh.—February 9th. The Corporation invites 
tenders for an engine and dynamo for the McDonald Road elec- 
tricity works. Sce “Official Notices January 11th. 
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Holland.—March 25th. Tenders are being invited until 
March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lighting station in the city. 


Hull.—February 8th. The Works Committee wants 
tenders for a multipolar generator, to be coupled direct to a Belliss 
high speed engine, for the tramways undertaking. Sce “ Official 
Notices " January 18th. 


Launceston (Tasmania).—April 22nd. The Corpora- 


tion wants tenders for the supply of 500 electric meters. Sec 
“Offcial Notices January 11th. 


L.C.C,—February 19th. The L. C. C. wants tender for 
the supply of two blocks of water-tube boilers for the tramways 
generating station at Camberwell. See ‘ Official Notices " to-day. 


Long Eaton.—The U.D.C. wants tenders for producers, 
gas engines, dynamos, and switchboard, feeder and distribution 
cables, and conversion of street lamps. See “ Official Notices " to- 
day. 


Luton.—March 4th. The T.C. wants tenders for elec- 
trically lighting the Council Chamber, Town Hall, Free Library, 
Corn Exchange, and Baths. See Official Notices" January 18th. 


New South Wales,.—February 22nd. The New South 
Wales Government Gazette announces that tenders will be received 
at the offices of the Department of the Public Service Tender Board, 
42, Young Street, Sydney, for the supply of (1) Telegraph material ; 
(2) Telephone material ; (3) Electric light material, all for the years 
1901-2. Tender forms may be obtained and samples seen at the 
office of the Chief Electrican, General Post Office, George Street, 
Sydney. Samples may also be seen at the Postal and Electric 
Telegraph Stores, George Street, Sydney. The conditions as 
published in the Gazette may be examined on application at the 
Commercial Intelligence Branch, Board of Trade, 50, Parliament 
Street, London, S.W., any day between the hours of 10 am. 
and 5 p.m. 


New South Wales.—March 4th. The New South 
Wales Crovernment Gazette states that tenders will be received at the 
Railway Commissioners’ Office, Bridge Street, Sydney, until 
Monday, March 4th, 1901, from persons willing to contract for the 
supply, delivery, aud laying of about 29 miles of 6,000-volt three- 
core lead-sheated cable, and of about two miles of other cables, 
together with the necessary troughing, filling-in compound, 
armouring, &c. 


Oldham.—January 29th. The Electricity Committee 
wants tenders for two 600-r.H.P and four 1,200-1.H.P. engines, each 
direct-coupled to a continuous current dynamo. See “ Official 
Notices" January 4th. 


Pietermaritzburg.— The Yi sh and S.A. Export 
Gazette says that the London agents for the Pietermaritzburg Town 
Council will shortly place a large order for electric light meters. 


Poplar.—February 6th. The Guardians want tenders 
for brickwork, two Lancashire boilers, and economiser. See 
“ Official Notices" January 18th. 


Poplar and Stepney.—The managers of the Poplar and 
Stepney Sick Asylum wants tenders from firms willing to perform 
certain work in connection with the asylum installation. See 
" Official Notices“ to-day. 


"Southampton.—February 11th. The Corporation 
wants tenders for car bodies and trucks, motors and equipments. 
See ''Oflicial Notices” to-day. 


Southwark.—February 13th. The Electric Light Com- 
mittee wants tenders for a 400-x w. high speed engine and dynamo, 
two water-tube boilers, mechanical stokers, steam mains, &c. See 
“Official Notices“ to-day. 


Spain.—The municipal authorities of Balazote (province 
of Albacete) have just invited tenders for the concession for the 
electric lighting of the town during a period of 40 years. 


Spain.—February 21st. The Secretary for Foreign 
Affairs has received a dispatch from H.M. Ambassador at Madrid, 
stating that tenders are invited by the Spanish Government, uot 
later than February 21st next, for the establishment of a telephone 
System in the City of Huelva; particulars at the Commercial 
Department, Foreign Office. 


Sunderland.— February 1st. The Corporation wants 
tenders for condensing plant and cooling tower, secondary battery, 
mains switchboard, and travelling crane for the electric light sta- 
tion. See Official Notices“ December 28th. 


The Hague (Holland).—March 25th. The Communal 
Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 


Tynemouth,—January 31st. The Corporation wants 


tenders for a 450-Kw. steam dynamo. See Official Notices” 
January 11th. 


Victoria,—January 29th. Tenders will be received 
until Tuesday, January, 29th, for the supply and delivery of 
20 miles of underground telephone «able. Specifications may be 
seen at the telegraph engineer's room, General Post Office, Melbourne. 
Tenders to be endorsed “Tender for 20 miles underground cable,” 
and addressed to the Honourable the Postmaster-General, Mel- 


bourne. The Victorian Government Gazette containing the above 
notice may be seen on application at the Commercial Intelligence 
Branch of the Board of Trade, 50, Parliament Street, any day 
between 10 and 5. 


Wallasey.—February 21st. The U.D.C. wants tenders 
for the erection of car sheds, workshops, &c., also for extension of 
the electricity works (buildings and plant, including boiler, con- 
densing plant, cooling tower, crane, engines and dynamos, cables, 
economisers and transformers). See two Official Notices ” to-day. 


Wigan.—February 2nd. The E.L. and Tramways Com- 
mittee wants tenders for two 210-kw. steam dynamos, two Korting 
condensers; certain piping; switchboards; feeder boosters and 
battery milker. See “Oficial Notices " January 18th. 


Wimbledon.—February 18th. The U.D.C. wants ten- 
ders for the supply of steam and other piping; moving boilers, 
pumps, &c. ; also supply of surface condensing plant and two water- 
tube boilers for electricity works extensions. See Official 
Notices " January 18th. 


OLOSED. 


Brighton.—The T.C. has given a contract to the Union 
Cable Company of London and Berlin, for the supply of cable 
during the year ending December 31st next, at £11,986. Tenders 
are to be invited for the necessary machinery required in connection 
with the supply of electricity for tramway purposes. 


Fulham.—Messrs. C. Cooper & Co. have secured the 
contract for electric wiring (Simplex tubing) at the Parish 
Receiving Room for the Guardians, at £185. The Contract Journal 
gives the following list of accepted tenders for the supply of stores 
and materials to the electric light station up to March 25th, for the 
Borough Council:—(Section 1) C. C. Wakefield & Co., oils; 1) 
Middleton Bros., sundries; (2) United Asbestos Company ; (3) and 
(4) J. Knox & Co.; (5) and (6) General Electric Company ; (7) 
Electric and General Contracting Company; (8) General Electric 
Company ; (9) Electric and Geueral Contracting Company; (10) 
General Electric Company; \11) and (12) Electric and General Con- 
tracting Company; (13) S. Z. de Ferranti, Limited; (14) General 
Electric Company. 


Glasgow,—The Gas Committee has accepted the offer of 
the St. Helens Cable Company, Limited, for five miles of various 
sized steel tape armoured cable, at £1,147 68.; also half a mile of 
triple-concentric cable for house ‘services, at £259. 


Greenwich.—Messrs. Lee & Warren have asked to be 
allowed to withdraw their tender for the electric lighting of Grove 
Park workhouse for the Board of Guardians, on account of an error 
of £250. This would have made their tender £5,160, £146 above 
Messrs. R. Dawson & Co.'s quotation. Messrs. Dawson's tender 
Was accepted by the Board. 


Glossop.— Messrs. Drake & Gorham are to carry out. the 
electric lighting and motor installation at the Glossop new Technical 
School for the T.C. at £654. 

Halifax.—The T.C. has accepted the tender of Messrs. 


Witting Bros., for the supply of 14 miles of electric underground 
cable. The amount is about £7,000. 


— ——— . — ——— ——— 


FORTHCOMING EVENTS. 


Friday, January 25th.—At 8 p.m. Institution of Junior Engineera 
Meeting at Westminster Palace Hotel. Paper on 
“ Railway Construction,” by Mr. Alexandcr Ross, 
M. Inst. C. E., Engineer to the Great Northern Rail- 
way. 
At 8 p. m. Electro-Harmonic Society at St. James's Hall 
Restaurant. (bandoned.) 


At 5 p.m. Physical Society (ut the rooms of the Chemical 
Society, Burlington House). Agenda: (1) “ How Air 
made active by X Rays loses its discharging property 
and how it disperses Electricity,” by Prof. E. Villari 
(Hon. Fellow); to be read by Prof. S. P. Thompson, 
F.R.S. (2) "Note on an Absolute Method for deter- 
mining the Hygrometric State of the Atmosphere," by 
Mr. E. B. H. Wade, M.A. (3)'' Exhibition of an Ex- 
periment on the Migration of the Ions,” by Mr. S. W. J. 
Smith. Paper on “The New Physical Laboratories 
of the Royal College of Science,” by Prof. A. W. 
Riicker. 

At 4.30 p.m.—Norfolk House, Norfolk Street, W.C. Tram- 
ways and Light Railways Association. General meet- 
ing of members. 

Saturday, January 26th.—The Institution of Electrical Engineers 
(Students' Section). Visit to the works of the India- 
rubber, Gutta-percha, and Telegraph Works, Company, 
Limited, Silvertown. 

At 7 p.m.—Institution of Junior Enginecrs. Anniv 
dinner at the Westminster Palace Hotel. (/’ostponcd.) 

Saturday, February 2nd. — Institution of Electrica] Engineers. 
Students' visit to the Willesden Works of the Metro- 
politan Electric Supply Company. 
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Friday, February 8th.—At 8 p.m. Institution of Junior Engineers. 

Westminster Palace Hotel. Paper on Electric Power 

| Supply in the Metropolis,” by L. F. Awde, member of 
Council. 


Synopsis :—Extent of electric power at present supplied by 
Metropolitan companies Provision for encouraging the adop- 
tion of elgctric power—Difficulties—Cost—Municipal influence 
— Situation of manufacturing districts—The coal question— 
Proposal to establish two large central stations for power 
supply, with generators on the three-phase system, at extra 
high voltage, the current transmitted to distributing centres 
and there transformed as ig pa ail en of the stations— 
Mains, &c.—Capital cost and working charges—Losses in Distri- 
bution—Economy obtained—Conclusions. 


NOTES. 


The Queensland Post and Telegraph Department. 
—The report of this Department for 1899 states that the 
telegraph and telephone revenue amounted to £98,074 
98. 10d., an increase over that of the preceding year of 
£9,347 68. Of this sum £12,574 88. 11d. was contributed by 
the telephone service, which is rapidly becoming an important 
factor in connection with the revenue, as well as a great 
public convenience. The condition of many of the older 
telegraph lines is such that a very large expenditure for 
repairs, amounting in many instances to reconstruction, will 
have to be provided for at an early date. "There has been an 
increase of over 30 per cent. in the number of telephone 
subscribers throughout the Colony during the year, and new 
exchanges have been opened at Cairns, Ipswich, and Mount 
Morgan. Jn Brisbane the underground system has been 
extended, and amounts to 25 miles of pipes, with 654 miles 
of pairs of conductors. The multiple switchboard has been 
extended to provide for 600 additional subscribers; even 
this capacity will shortly be exhausted. At the other 
exchanges, notably at Toowoomba, Rockhampton, Towns- 
ville, and Charters Towers, extensions continue to be 
necessary. The total calls throughout the Colony for the 
year are estimated (from periodical counts) to equal 


over 3,500,000, of which over 2,250,000 were recorded in 


Brisbane ; over 3,000 miles of wire are used in the 11 
exchanges, of which 654 miles are underground. The trunk 
line from Brisbane to Ipswich has been extended to 
Toowoomba, and the business done on it is very satisfactory. 
At the present time the revenue from the use of the line, 
Brisbane to Ipswich and Toowoomba, is at the rate of over 
£1,000 per annum. Rockhampton has been connected with 
Mount Morgan by telephone trunk line, and the revenue 
from the use of this for the past year has been over £200. 
The capital expenditure on account of the telephone exchange 
system throughout the Colony now stands at £60,000. The 
revenue for the past year was £12,574, or an increase of 
over 40 per cent. on that of the previous year. "The use of 
the telephone as a substitute for the telegraph in country 
districts is being steadily advanced. There are now 75 such 
offices open, as against 45 at the same date last year. "The 
mileage of telegraph wire amounted to 18,969, the number of 


telegraph and telephone stations, 468. The total number of : 


messages transmitted and received, 1,541,096. 


Track Joints.—The Street Railway Journal, of Chicago, 
says that an inspection of the track laid a few years ago in 
a number of Western American cities where T-rail is the 
rule, and a careful observation of its condition, seem to 
point to the conclusion that no small part of the deprecia- 
tion of track joints in places where girder rail is used is due 
to wagons which are driven on the track. At least it is 
hard otherwise to account for the way some of this T-rail is 
standing up under heavy service unless this is the case. 
Girder rails of corresponding strength, unless cast-welded, 
would not stand up the number of years some of this fish- 
plate joint T-rail construction has, without showing the 
joints very perceptibly. The tram of a girder rail is such 
a favourite driving place for all classes of vehicles that team 
traffic must surely have its effect on the wear at joints, 
Perhaps it will appear presently that the wide-groove rail is 
less of a thing to be avoided than has been formerly thought 
in cities were permission to lay T-rail cannot be obtained, as 
it will tend to keep teams off the track, and so not only help 
the schedule, but prolong the life of the joints, if for any. 
reason it is not thought desirable to cast-weld them. 


Wireless Telegraphy in  Greece.—Port  Plateali, 
where H.M.S. Vulcan was recently carrying out experiments 
with wireless telegraphy, is the scene of very frequent and 
severe thunderstorms, consequently there is ample oppor- 
tunity to observe the effects of lightning upon the receiver. 
During a thunderstorm each lightning flash is recorded by 
a sharp click of the armature, and if the bell is left to “on” 
the flashes cause it to ring in response. Sometimes the 
flash is single and at other times a succession of rings show 
that the discharge is prolonged. The most usual sound pro- 
duced by a flash of lightning, however, is what in the Morse 
code would be represented by I E," that is to say, two shorts 
and one short. By the system of tuning, which may be done 
either with condensers as in Marconi's method, or by altering 
the length of the aerial wire as in Captain Jackson's 
method, a good deal of the effects of local disturbances 
can be reduced, but up to the present it has not been 
altogether got rid of. Marconi's latest pattern instrument, 
designed for use in the Navy, has been sent out to the 
Vulcan in order that i& may be experimented with. Up to 
the present, however, the results of a few trials have not 
been nearly as satisfactory as was anticipated, This may 
very probably be due to the novelty of design, for Marconi's 
instrument differs in several minor details from the Admiralty 
pattern which has been in use hitherto. - Signals were ex- 
changed between H.M.S. Tyne and Vulcan, while the former 
was running mails between Platea and Patras. The distance 
between these two ports is, roughly, 50 miles, as the crow 
flies, and in & recent trial communication was lost about 
an hour and a half after the Tyne had started, which 
would represent a distance of about 10 or 12 miles. 
Later on, however, a few alterations having been made in the 
size of the jiggers used, without any very definite result, the 
idea was conceived of trying the effect of placing a condenser 
in the aerial wire instead of bringing it direct to earth. By 
this time the Tyne was at anchor in Patras, and on being 
called up by the Vulcan, she responded. quite distinctly to 
the call, though no messages were exchanged. This experi- 
ment seems to give support to some ideas published by 
M. Guarini since June, 1899, in which he states that the 
interposition of condensers should greatly improve the trans- 
mission of signals in wireless telegraphy. M. Guarini has 
lately conducted some very interesting experiments (ELEC- 
TRICAL Review, January 11th and 18th, 1901) with con- 
densers, using a telephone as a receiver, in which he demon- 
strates their utility, and is led to conclude by analogy that the 
same effects would be produced in the ordinary receiver of wire- 
less telegraphy, a conclusion which the Vulcan's experience 
would seem in a measure to verify. Weawait with interest any 
further investigations that the Vulcan may make in this 
line. It is interesting to note that high land intervenes 
between Platea and Patras, and that, therefore, thesesignalsare 
transmitted through large masses of rock and earth in which 
it is reasonable to suppose there is a certain quantity of 
mineral, and possibly metallic, substance. 


Obituary.—We learn with great regret of the death of 
one whose name is a household word among all electricians 
everywhere—we refer to M. Z. T. Gramme, of Paris, who 
has just passed away at the age of 74 years. His 
inventive genius was centred upon the dynamo machine over 
30 years ago, and it was in 1870 that his first patent was 
taken out. The Academy of Sciences had his first machine 
submitted to it in the following year, and it was so highly 
thought of, that the Volta prize of 20,000 francs was 
awarded to M. Gramme, the French Government also making 
a grant of a like amount. Dredge’s * Electrical Illumi- 
nation" accords him “the honour of devising a practical 
generator yielding absolutely continuous currents.” One of 
his 1872 machines in which the permanent magnets were 
superseded by electro-magnets was brought to London in 
1873 and for a time lighted the Clock Tower in the Houses 
of Parliament. In 1878 one of his machines was utilised 
for working the Jablochkoff light in the Avenue de l'Opera. 
The Times Paris correspondent says that Gramme had risen 
from very small beginnings. Brought up as a carpenter, he 
attended scientific lectures at Liége, when he showed a 
talent for machinery, and then went to Paris to a manu- 
factory of lighthouse electric lamps. He next worked under 
Ruhmkorff and Disderi. 
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Glasgow Exhibition.—For lighting and power pur- 
poses a supply station is now being completed inside the 
Exhibition grounds. The boilers consist of Babcock and 
Wilcox and Stirling's types of water-tube, also several of the 
Lancashire type. Smoke stacks over 80 feet, and six in 
number, of welded steel, are now in position. Combined 
steam dynamo sets are being placed in position, and will 
umount in the aggregate to some 6,000 r.H.P. Among the 
makers are the following, for engines :—Willans & Robinson, 
Robey & Co., Davey, Paxman & Co., Ruston, Proctor & Co., 
Scott & Mountain, Alley & McLellan, Browett, Lindley and 
Co., Belliss & Morcom, and W. Sissons & Co.; for dynamos : 
Crompton, Schuckert, Mavor & Coulson, Scott & Mountain, 
Edison & Swan, Bruce Peebles, and Chapman. The main 
switchboard is being supplied by Kelvin and Jas. White, 
Limited, Glasgow. Main cables by the British Insulated 
Wire Company; the smaller cables by Frankenberg and 
the British Aluminium Company. The arc lamps by the 
Brockie-Pell Arc Lamp Company. Nearly 1,000 are 
lamps will be in use throughout the Exhibition, besides 
some 500—mostly 16-c.P.—incandescent lamps. In this 
connection the Welsbach Company have undertaken to 
light and maintain during the run of the Exhibition the 
lighting of part of the grounds, The shafting in the 
Machinery Hall, as well as several working exhibits, 
to be driven by motors. The Schuckert Company, besides 
exhibiting in operation the searchlight used at Chicago and 
Paris Exhibitions, also intend exhibiting other machinery of 
their manufacture. The electric lighting arrangements are 
such that current can be obtained from the Glasgow 
Corporation mains by means of throw-over switches. The 
Corporation are helping forward the Exhibition very 
materially, and have now completed the lighting of the New 
Art Galleries, which form part of the show, and which also 
remain after the close of the Exhibition as a Museum 
and Art Gallery. The new electric tram system is now 
nearing completion, and there is every hope of having it 
fairly started before the opening by Royalty on May 7th, 
1901. In this connection the Trams Department are 
arranging a circular route for visitors to the city, by which 
means tourists can take a run round the main sights of im; 
portance in the city and suburbs, starting from a central 
point, but they will not be allowed to alight, as the idea 
is merely to give an idea of the city’s proportions—more 
lengthened visits being paid to sights at leisure. Many 
electrical accessories manufacturers are exhibiting, and nearly 
every country in the world has an exhibit of some kind. 


Personal, — Mr. F. Vincent Mathias, formerly of 
Mount Pleasant, Windsor, and Bexhill, has been appointed 
chief assistant to the borough of Warrington electric light 
and tramway department. 

We understand that at a meeting of the Electrical Works 
Committee of the Lincoln Corporation, Mr. C. S. Vesey 
Brown, the electrical engineer for the city, resigned his 
appointment. Mr. Brown has secured the appointment of 
general manager to the Northern Counties Electricity Supply 
Company, Limited, Newcastle-on-Tyne. 

Mr. A. Tester, of Plymouth, has been appointed electrical 
engineer to the Lancaster Council. Mr. Tester is not to be 
governed by the borongh engineer. It will be remembered 
that all the applicants for the post practically declined to be 
responsible to anybody but the Electrical Department Com- 
mittee. Mr. Fraser, the Lancaster lighting station engineer, 
was due at Southampton on Saturday last, on his return from 
the war, where he has been serving as a sergeant in the 
Middlesex Yeomanry in South Africa. He resumes charge 
of the electric light works. 

The Wimbledon U.D.C. has decided to appoint Mr. R. 
Torpy, of Bolton, as the new assistant electrical engineer. 
There were 48 applicants. 


Appointments Vacant.—An assistant mains engineer 
is wanted for the Manchester electricity undertaking, at 
£200 per annum. The East Ham D.C. wants an out- 
door assistant for the electric lighting and tramways 
department at £130 per annum. See * Official Notices.” 


The Nernst Imbroglio.— We deal in our City pages 
in the briefest possible way with the adjourned ordinary 
general meeting of the Nernst Electric Light Company, 
Limited. We understood from lengthy reports in the 
financial press that Mr. Zusman had given his word of 
honour as a gentleman on several occasions at the board 
meetings that if he were beaten he would immediately 
retire; this he has done, and the shareholders have been 
notified by circular to that effect, therefore, this 
unpleasant incident may presumably be taken as closed 
so far as the company is concerned. In a circular 
addressed to the shareholders, the other directors, Sir Henry 
Mance, Mr. J. G. Fort, and Mr. J. G. Dalzell, warmly sup- 
ported Mr. Drake, whose services they considered had 
been invaluable to the company, and they, with the 
managing director, are to be congratulated on the result of 
the poll. We do not think any useful purpose would be 
served by going at greater length into the apparently loose 
und ill-founded charges made against Mr. Drake by his 
co-director, especially as our article of last week dealt with 
the subject in a sufficiently complete manner ; the former 
gentleman has, by an overwhelming number of votes, com- 
pletely vindicated his position, and we hope that the work of 
the company may now progress smoothly and uninterruptedly 
until the Nernst lamp becomes what its advocates trust 
and believe will eventually be the case, a commercially 
successful article. 


Municipal Mismanagement.—The Cardiff Electric 
Lighting Committee is never happy except when it is 
muddling the affairs of the electricity department. Last 
week it spent some time squabbling over the title to be given 
to Mr. Ellis, who is the electrical engineer to both the 
lighting and tramways. The Council had previously decided 
that Mr. Ellis should not be styled “ general manager” of 
the two departments, as this would make Mr. Harpur, the 
borough engineer, subordinate to him. Eventually it was 
decided that Mr. Ellis's title should be ** borough electrical 
engineer and manager,” a sufficiently indefinite conclusion. 
Mr. Ellis reported that whilst dealing with several break- 
downs he had found many of the sub-stations in such a con- 
dition as to be“ veritable death traps," and substantiated the 
statement with details of such gross negligence as amply 
justified his remark that there had been “ absclute care- 
lessness on the part of the outdoor department in the 
past." For this the Committee is, in our opinion, directly 
responsible, seeing that it repeatedly refused to furnish its 
electrical engineer with a full measure of authority. 


Meetings Postponed,—Institution of Electrical Engi- 
neers.— We are informed that the adjourned discussion on 
Mr. Mordey's paper will take place on Thursday, February 
14th, instead of on January 24th, and that no meeting of 


.the Students’ Section of the Institution will be held on 


Wednesday, January 30th. The meeting of the Manchester 
section will not be held next Tuesday. 

The anniversary dinner of the Institution of Junior 
Engineers, which was to have taken place on Saturday, 
26th inst., has been postponed. 

The Dublin Section of the Institution of Electrical Engi- 
neers will not meet on 24th inst. The meetings of the 
Royal Society are suspended until further notice. The 
Institution of Civil Engineers' meeting on Tuesday, was 
adjourned without the transaction of business to Tuesday 
next, January 29th. The students’ meeting announced for 
to-day is adjourned to February 1st. 

The inaugural meeting of the Birmingham local section 
of the Institution of Electrical Engineers which was to have 
been held on Wednesday, 23rd inst., has been postponed. 

The smoking concert of the Electro-Harmonic Society 
which was announced for this evening has been abandoned. 


Lecture.—At the meeting of the Dundee Institute of 
Engineers on 17th inst. a lecture was delivered by Mr. David 
Scott on“ Electric Motors of the Three-Phase Type without 
Commutators,” 
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American Cars for British Tramways.—The Tram- 
way and Railway World says that during the past year over 
6,000 electric tramway cars were manufactured in America. 
The magnitude of the business will be better understood by 
recalling the fact that there are probably not more than 6,000 
` tramway cars of all kinds in use in the United Kingdom 
to-day. Unfortunately, from the standpoint of British 
workmen, our manufacturers are not yet able to supply the 
increasing demand for cars, and from all parts of the country 
complaints come of great delay in filling orders. One large 
Corporation was recently obliged to delay the opening of its 
electric tramways several months because cars could not be 
got. In the circumstances, it is not strange that private 
companies go to America to supply their needs. 


Boers on the Rand.—A Central News telegram says 
that the Boers raided the works of the Rand Electric 
Supply Company at Brakpan on Sunday morning last and 
damaged the station plant. The works were expected to 
resume operations on Tuesday. 


Gases.—On Friday last at the Royal Institution, Prof. 
Dewar lectured on “ Gases at the Beginning and End of the 
Nineteenth Century.” l 


NEW COMPANIES REGISTERED. 


Hebburn Rope and Sail Works, Limited (68,969). 
This company was registered on December 29th, with a capital of 
£20,000 in £1 shares to acquire the whole or part of the Hebburn 
Rope and Sail Works, Hebburn-on-Tyne, and to carry on the business 
of hemp and wire rope, sail, cloth and sail makers, rope, cord and 
twine manufacturers, manufacturers of and dealers in all materials 
and things used in ships, collieries, and mines, wire workers and 
drawers, telegraph, telephone and electric light cable manufacturers, 
lightning conductor and electrical appliance makers, steam and 
hydraulic packing manufacturers, ship store dealers, &c. The first 
subscribers (each with one share) are :—J. E. Guthie, West Hartle- 
pool, shipowner; D. T. Sharper, West Hartlepool, ship chandler; 
W. S. Merryweather, West Hartlepool, shipowner; W. B. Foxton, 
Hartlepool, biscuit manufacturer; J. F. Wilson, West Hartlepool, 
shipowner; J. H. Coverdale, West Hartlepool, shipowner; and 
J. R. Butterwick, Hartlepool, ship chandler. The number of 
directors is not to be less than three nor more than seven; the 
first are not named ; qualification, £1,000 ; remuneration as fixed by 
the company. Registered office, the Rope Works, Hebburn-on-Tyne, 
Durham. > 


Barnsley Boiler and Engineering Company, Limited 


(68,967).—This company was registered on December 29tb, with a. 


capital of £5,000 in £1 shares, to acquire the business carried on by 
G. Denton, at Barnsley, Yorks., to adopt an agreement with W. Carr, 
and to carry on the business of manufacturers and vendors of 
boilers, machines, engines, colliery corves and appliances, electrical, 
mechanical and general engineers, founders, smiths, tool makers, 
tube manufacturers, &c. The first subscribers (each with one share) 
&re:— T. Marsland, Silkstone Common, near Barnsley, colliery 
agent; J. Nall, Barnsley, box manufacturer; H. H. Woodruff, 
Barnsley, timber and coal merchant; H. W. Rymer, Hall Bank, 
Barnsley, clerk; A. P. Woodruff, Barnsley, coal and timber mer- 
chant; Mrs. K. E. Woodruff, Barnsley ; and W. E. Raley, Barnsley, 
solicitor. The number of directors is not to be less than three nor 
more than six. The first are T. Marsland, J. Nall and A. P. 
Woodruff; qualification, £100. Registered office, Summer Lane 
Works, Barnsley. 


Herne Bay and Canterbury Light Railway Syndi- 
cate, Limited (68,891).—This company was registered on December 
28th, with a capital of £2,000 in £1 shares, to adopt an agreement 
with R. Warner, to acquire or enter into and carry out contracts for 
making, purchasing, or working railways, tramways, telegraph, and 
telegraph lines, electric and other lighting, hydraulic and other 
works, and for the equipment thereof with electric plant or other- 
wise, and to carrylon the business of contractors generally. The 


first subscribers (each with one share) are:—C. H. Wood, Kirkdale 
Road, Leytonstone, E., director; R. M. Clarke, 5, Gartield, 
Woronzow Road, Regent's Park, N.W., clerk; F. C. Rhys, 74, Cole- 
man Street, E.C., accountant; J. T. Shields, 9, Coleman Street, E.C., 
agent; W. F. Shields, 9, Coleman Street, E.C., merchant ; W. H. 
Knight, 50, Amott Road, S.E., accountant ; aud A. L. George, 159, 
Cannon Street, E.C., clerk. Table “ A” mainly applies. 


Moon, Loughlin & Co., Limited (68,929).— This 
company was registered on December 29th, with a capital of £20,000 
in £1 shares, to acquire the business carried on by O. Moon and 
J. A. Loughlin at the Luna Works, Factory Lane, Harpurhey, Man- 
chester, as Moon, Loughlin & Co., and to carry on the business of 
electrical and general engineers, electricians, manufacturers of elec- 
trical appliances, brass and ironfounders, machine and tool makers, 
&c. The first subscribers (each with one share) are:—0O. Moon, 
Luna Works, Factory Lane, Harpurhey, Manchester, electrical engi- 
neer; J. A. Loughlin, of the same address and occupation; F. J. 
Moon, 83, Corporation Street, Manchester, hotel keeper; W. 
McGuffin Greaves, Market Street, Manchester, engineer; Mrs. G. M. 
Zapata, Mount Broughton, Higher Broughton, Manchester; J. 
Welsh, Sefton Villa, Cheetham, Manchester, calico printer; and 
H. J. L. Bull, Oak Avenue, Chorlton-cum-Hardy, electrical engi- . 
neer. The number of directors is not to be less than two nor more 
than five; the first are O. Moon and J. A. Loughlin, each of whom 
may retain office so long as he holds 250 shares; remuneration as 
fixed by the company. Registered office, Luna Works, Factory 
Lane, Harpurhey. 


Lawson's Non-Conducting Composition, Limited 
(69, 203).— This company was registered on January 15th, with a 
capital of £2,000 in £5 shares, to acquire so much of the business 
of George Angus & Co., Limited, as consists of manufacturing and 
dealing in improved asbestos compound non-conducting composition 
for covering steam pipes, tanks, refrigerators, trade utensils, and 
other vessels now carried on by them at Narrow Street, Limehouse, 
E. (except the export department of the same), to carry on the said 
business, and to manufacture and deal in fireproof materials, insu- 
la'ing materials and appliances for electric cables, wires, and elec- 
trical insulation generally, engineers’ requisites, &c. The first 
subscribers (each with one share) are:—4A. J. Lawson, Hatfield, 
Weston-super-Mare, soap manufacturer; Mrs. J. D. Lawson, Hat- 
field, Weston-super-Mare ; Miss E. J. Lawson, Hatfield, Weston- 
super-Mare; G. Hutchinson, Elswick House, Knowle, Bristol, 
chemist; Mrs. M. J. Hutchinson, Elswick House, Knowle, Bristol; 
T. R. Hutchinson, Elswick House, Knowle, Bristol, engineer; and 
H. E. F. Toope, 58, Wells Road, Bristol, accountant. Minimum 
subscription, £600. 'The number of directors is not to be less than 
three nor more than five; the first are A. J. Lawson, T. R. 
Hutchinson, and A. Cocks; qualification, £50. Registered office, 
140, Minories, E. 


Electric Tractien Construction and Equipment 
Company, Limited (68,948).—This company was registered on 
December 29th, with a capital of £20,000 in £100 shares to construct 
or acquire railways, tramways, vehicles, launches, steamboats and 
other means of conveyance, and to carry on the business of railway, 
tramway, boat and vehicle proprietors, electrical, marine, mechanical 
and general engineers, contractors, suppliers of electricity, electrical 
and other motor manufacturers, cycle makers, &c. The first sub- 
scribers (each with one share) are:—W. D. Wicks, 3, Cumberland 
Road, Acton, W., accountant; J. Douglas, 58, St. Kildas Road, 
Stoke Newington, N., accountant; H. Lafone, 11, King Street, St. 
James's, S.W., gentleman; H. P. Hussey, 10, Evelyn Mansions, 
Carlisle Place, S.W., secretary ; G. Cox, 17, Tower Royal, E.C., 
solicitor; W. Wheeler, 6, Essendine Road, Maida Vale, W., accoun- 
tant ; and R. H. Peet, 42, Elmfield Road, Upper Tooting, S.W., 
engineer. The number of directors is not to be less than three nor 
more than five; the first three are to be appointed by the intending 
subscribers for shares Nos. 1 to 50, 51 to 100 and 101 to 1950, 
respectively. Remuneration as fixed by the company. Registered 
office, 17, Tower Royal, E.C. 


Middleton Electric Traction Company, Limited 
(68,935).—This company was registered on December 29th, with a 
capital of £100,000 in £5 shares, to carry on the business of carriers 
of passengers and goods, electrical engineers, electricians, manu- 
facturers and dealers in rail, tram, electrical, and other apparatus, 
mechanical and chemical engineers, &c., and to acquire any patents 
relating to the propulsion of rail and tram cars, carriages, trucks 
and craft. The first subscribers (each with one share) are:— 
E. Garcke, Donington House, Norfolk Street, W.C., managing 
director; C. S. Hilton, Donington House, Norfolk Street, W.C., 
director; J. Devonshire, 2, Stafford Terrace, Shellimore Gardens, 
W., electrical engineer; E. Hopwood, 35a, Hertford Strect, 
Mayfair, W., secretary; H. M. Sayers, Donington House, Norfolk 
Street, W.C., electrical engineer; G. J. Somerville, Surrey House, 
Victoria Embankment, electrical engineer ; A. L. Barber, Donington 
House, Norfolk Street, W.C., clerk. The number of directors is not 
to be less than three nor more than seven; the first are to be 
appointed by the subscribers; qualification, £250; remuneration, 
"har per annum each, together with a percentage of the profits, 

ivisible. 
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Badger, Sons & Co., Limited (68,995).—This com- 
pany was registered on December 29th, with a capital of £3,000 in 
£1 shares, to acquire the business carried on at Cupola Works, 
Masbrough Street, Rotherham, as “ William Badger, Sons & Co.,” 
and to carry on the business of mechanical and electrical engineers, 
steel, iron, brass, and metal founders, boiler makers, iron and steel 
converters, &c. The first subscribers (cach with one share) are :— 
W. Badger, sen., Victoria Villa, Masbrough, Rotherham, engineer 
and electrician; J. Badger, Victoria Villa, Masbrough, Rotherham, 
engineer and electrician; W. Badger, jun., Victoria Villa, Mas- 
brough, Rotherham, engineer; H. Badger, Victoria Villa, Masbrough, 
Rotherham, mechanical and electrical engineer; A. Badyer, Vic- 
toria Villa, Masbrough, Rotherham, mechanical and electrical engi- 
neer; Mrs. A. Badger, Victoria Villa, Masbrough; and V. Lof, 
50, Clough Road, Masbrough, Rotherham, steel foundry manager. 
Registered without articles of association. Registered office, 
Cupola Works, Masbrough Street, Rotherham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Westinghouse Electric and Manufacturing 
Company, Limited (62,919).—This company’s annual return was 
filed on December 12th, when 100,000 preference and 45,000 
ordinary shares were taken up out of a nominal capital of £1,750,000 
in 20,000 preference shares of £5 each, and 75,000 ordinary shares 
of £10 each. £5 has been called up on each preference share, 
resulting in the receipt of £500,000. £450,000 is considered as 
paid on the ordinary shares. 


SUPPLY STATION ACCOUNTS. 


ALTHOUGH the last published accounts of the 


Bedford electricity supply undertaking of the Bedford 
Corporation Corporation show a loss in the net revenue 
Electricity ^ statement, it is a hopeful sign to note that the 
Accounts. amount by which the financial charges are in 


excess of the gross profit is rapidly diminishing, 
and we look forward to the 1900 accounts to prove that all charges 
have been met. Thus the net losses have been as follows :— 


Year, 1897. 11898. 1€99. 
Net loss ... £1,200 £981 £288 


An improvement of nearly £1,000 in three years is by no means 
a bad result. As the capital invested is still very reasonable, and 
the output has now reached a figure exceeding half a million units, 
with a revenue of close upon £9,000, the outlook is favourable. 


GENERAL STATEMENT. 


: 1898, 1809. Increase. 
Total capital expenditure .. £58,300 £67,621 £9301 
Number of units sold 328,343 540,146 211,803 
Number of lamps connected 17,411 25,868 7.957 
Maximum load in WMW. sin 340 449 109 
Gross revenue Ves MN T" £5,874 £8,798 £2,924 
Gross expenditure .* £3,696 44,881 £1,185 
Gross profit ss 885 oe 22,178 £8,917 £1,739 
Average price per unit sold. 418d. 382d. — 63d. 


The increase in revenue of £2,924 is nearly 50 per cent. upon the 
total of 1898. Owing to much of the additional output being motor 
load, the average price received per unit has dropped 3d. from about 
41d. to 3$d., bringing down the total average per unit below 4d. 
The output was distributed as follows :— 


Units Units By Public Pumping 
Year. at 6d. at Id. contract. lighting. sewage, 
1898 ... £1,641 £1,920 £25 £2,131 — 
1899 ... — £4,898 £18 £2,524 £1,111 


(at 3d. perunit) (at 3d. per unit) 


The public lamps at the beginning of 1899 numbered 508, varying 
from 16-c.P. to 200-c.P. incandescent. The capacity of plant 
installed was 670 xw., and the price charged for lighting was 5d. less 
10 per cent. for cash in one month, while power and public lighting 
were charged 3d. per unit, this figure in the latter case including 
attendance and renewals. | 


REVENUE STATEMENT. 
1898. 1899. 
Gross. Per unit. Grogs. Per unit. Increase. 


Sale of energy ß £5,718 418d. £8,591 382d. —-36d. 


Meter rents T ec 141 10d. 198 09d. — Olà 
Bale of lamps, &o. «n — — — a gos 
Sundry receipts.. .. 15 ‘Old. 14 00d. — Old. 


Gross revenue .. £5,874 429d. £8,798 391d. —-38d. 


Roughly the output increased by 66 per cent., while the costs 
have increased by only 33 per cent. in 1899. The items which show 
appreciable alteration in the cost sheet are coal, wages and other 
expenses. Coal has risen from just under to just over 10d. per 
unit, and represents more than half the total cost of production. 
Wages have been reduted from the gross sum of £901 to £825, and 
this has brought down the item per unit from zd. to under $d., a 
fall of almost jd. In 1898 there appears an item “lamps supplied 
to customers," £241; but this is absent in the following year's 
accounts. The economising of wages has enabled the works costa to 
be reduced below 2d., and the omission of other expenses has 
caused a total drop of over 3d. compared with 1898, so that the 
total cost now stands at under 21d. 


Cost o» PRODUCTION. 


1899. 
Gross. Per edi Increase. 
£2,535 1*18d. ＋ 06d. 
16d. 372 16d. — 00d, 


1898. 
Gross. Per unit. 
Coal, and unloading same £1.459 107d. 
Oil, waste, water and engine 228 
room stores i 
Salaries and wages incurred 
in generation and distri- 901 
bution and attendance 
on public lamps 
Repairs and maintenance 
E" 


*66d. 825 387d. — 29d. 


of buildings, engines, 
boilers, dynamos, &o., 
and street lamps 


23d. 419 19d. — d. 


— ERES EE. 


Works cost .. £2,899 212d. £4,151 1:86d. 27d 


Ront, rates and taxes... 166 12d. 183 
Management expenses, 
salaries of managing engi- 
rhea secretary, clerks, 


Ge n eral establishment 


280 20d. 360 


charges, stationery and 
printing, law charges and 
insurance 
Other expenses: Lamps 
bought for customers 


Total costs ves 


110 08d. 187 


241 138d. — — —'18d. 


£3,696 270d. £4,881 9*17d. — 53d. 


The amount required for interest and sinking fund increased by 
£1,046, although, worked out at per unit, this was a fall of from 
231d. to 1'87d. The gross profit, however, was augmented by 
£1,739; the difference between these two sums, or £693, enabled 
the net loss to be reduced from £981 to £288, i.e., from "72d. to 13d. 
per unit. The gross profit was equal to 1:59d. in 1898 and 1°74d. in 
1899, 

“Prorir STATEMENT. 


1898. 1899. 
Interest on loans.. ee Vu n3 £1,399 £1,836 
Sinking fund for repayments .. 1,760 2,369 
Net profit carried forward — 981 — 288 
Gross profit iss » £92,178 £3,917 


CITY NOTES. 


The Renewable Electric Lamp Company, Limited. 


Report of the directors, to be presented at the ordinary general 
meeting of the company. The annual meeting of this company was 
held on Tuesday, January 22nd, at Brunswick Works, City Road, N. 
The report submitted reads as follows :— 

“The directors present the auditors’ accounts of the company for 
the period ending September 30th, 1900. Having obtained premises 
for the works on advantageous conditions, as reported at the statu- 
tory mecting, the company secured a small supply of lamps from 
English and foreign manufacturers, with the intention of meeting 
orders with these pending the equipment of the works. This 
system, however, proved unsatisfactory, and it was deemed advisable 
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to restrict the number of lamps supplied, the board being of opinion 
that it was more in the interests of the proprietors that there should 
be some delay in commencing trading than that it should be pre- 
judiced by the supply of lamps which the company was unable to 
guarantee, even though this course has necessitated a loss of £3,393 
while the business was being established. The equipment of the 
factory was delayed by the difficulty of getting prompt delivery of 
electrical appliances at a time when manufacturers were extremely 
busy. In August last the works were sufficiently advanced to com- 
mence manufacturing on a moderate scale, and the output is now 
at the rate of 4,000 lamps per week, which find a ready market. 
The commercial value of the lamps being established, the output is 
being steadily increased as the necessary organisation and training 
of hands permit, and it is hoped that it will soon reach a figure 
commensurate with the size of the undertaking. The retiring 
director, Mr. J. E. Touch, is eligible, and offers himself for re- 
election. Messrs. G. A. Touch & Co. offer their services as auditors 
for the ensuing year." 


In the absence of Mr. J. Atherton, Mr. H. E. Kersnaw presided. 
In moving the adoption of the report, Mr. Kershaw read a state- 
ment which had been prepared by Mr. Atherton for the meeting. 
It was to the effect that the company had been progressing slowly. 
Since the statutory meeting they had found it 4 wise course to 
delay trading rather than prejudice the future of the company by 
placing lamps upon the market before the business was sufficiently 
organised to supply lamps of the various sizes. They were now able 
to supply lamps as good as, and in many respects superior to, any 
British-made lamp. They had to train the whole of the work- 
people step by step. They were now employing 50 work- 
people, but would be able to accommodate 300. Seeing the 
magnitude of the undertaking, the results were not surprising. They 
were now on a working basis, and the success of the company should 
commence from that time. They had dispensed with their former 
works manager and had appointed a new one who had had consider- 
able experience in managing a similar lamp factory. Mr. Kershaw 
added on his own behalf that the progress of the works was going 
on quite satisfactorily. They had no difficulty in obtaining orders 
for the lamps; the only difficulties had been in their manufacture. 
The difficulties had now been practically overcome, and they would 
start increasing the output at the rate of 50 lamps per day from 
that time. As soon as they could turn out 6,000 lamps per 
week they would be on a profit-earning basis. The report said that 


- 4,000 lamps per week were turning out, but 3,000 would have been 


more like the actual state of things. They had been waiting fora 
furnace from America, and this had now arrived. 
A SHAREHOLDER remarked that the company had taken out a 
pen for the renewal of any kind of lamp. Could they renew any 
m 


9 

The CHAIRMAN said that they would rather not discuss that 
matter; they were waiting until the end of the month, when they 
would be prepared todoso. The same shareholder asked why they 
had withdrawn their advertisement from the technical press, and in 
reply, Mr. Kershaw said that he desired to withdraw all advertise- 
ments and suspend many of the supplies, until they had a working 
stock. They required a very large stock to enable them to supply 
lamps of voltages varying from 5 to 50 c. p. to meet the demand. The 
travellers had also been suspended for three months with the same 
object in view. There was absolutely no anxiety as to the ultimate 
success of the undertaking. The delays had been caused by circum- 
stances absolutely beyond their control. 

The adoption of the report was seconded by Mr. ToucH, and 
unanimously carried. The retiring director was re-elected, and 
Messrs. G. A. Touch & Co. were elected auditors. The usual vote of 
thanks closed the meeting. 


Metropolitan Railway Company and Electric 
Traction. 


THE report of the directors, to be submitted at the half-yearly 
general meeting to be held in London on the 25th inst., states that 
the total receipts for the half-ycar ended December 31st (deducting 
this company’s proportion of the revenue of the City lines and 
extensions) have been £422,459, and the expenses £212,462, leaving 
a profit of £209,997. The receipts show a decrease of £12,316 and 
the expenses an increase of £13,313, as compared with the corre- 
sponding half-year of 1899. In July last the Central London 
Railway commenced working, charging the low fare of 2d. between 
Shepherd’s Bush and the City, a distance of 64 miles, and this com- 
petition has very seriously affected the receipts on the Circle and 
Hammersmith and City lines. Certain changes in the working have 
been made, and others are under consideration, with a view to 
economies being effected, which, it is hoped, will mitigate the result of 
this competition without impairing the efficiency of the undertaking. 
The proprietors are aware that experiments have for some time 
been going on with the object of proving the adaptability of elec- 
trical traction to meet the requirements of the traffic of the railway, 
and in August last the Electrical Traction Joint Committee 
appointed by the Boards of the Metropolitan and District Railway 
Companies invited leading electrical traction firms to submit pro- 
posals for working the Inner Circle by electricity. Nine proposals 
or tenders have been received and reported upon. The committee, 
however, before coming to any definite decision, have requested the 
engineers, Sir William H. Preece, K.C.B., and Mr. Thomas Parker, 
to make a thorough examination of the system proposed by one of 


the firms, which appears to possess special ad vantages both as regards 


cost of construction and working. Should this examination prove 
satisfactory, and the report of the engincers be favourable, the 
directors believe the proprietors will have no cause to regret the 
delay that has taken place in the application of electricity to the 
working of their system. Resolutions will be submitted at the 
special meeting providing for the creation of the capital authorised 
by the Metropolitan Railway Acts, 1881 and 1882, and the exercise 
of the borrowing powers conferred by those Acts. The board anti- 
cipate that these powers—with those now available—will be suffi- 
cient to provide the necessary funds for liquidating the debit to the 
eapital account, and for the installation of electrical traction on the 
railway. 


Nernst Electric Light, Limited. 


THE adjourned general meeting of this company was held last 
Friday at Westminster Palace Hotel, Sir Henry Mance presiding. 

The CHAIRMAN called upon Mr. Drake to resume the discussion. 
Mr. Drake in the course of his speech made a proposal to the effect 
that the issues being clearly defined in the charges of Mr. Zunsman, 
and in his replies thereto, they should be submitted to the Rt. Hon. 
Mr. Asquith, Q.C., or Sir Robert Reid, Q.C., to give his findings 
upon them. l 

Mr. Zusman said that he refused the proposition. 

Mr. J. G. DALZELL (a director) then moved as an amendment to 
the amendment moved at the last meeting, that the meeting inti- 
mate to Messrs. Drake and Zusman their desire that the course 
suggested be adopted. 

There was now a prolonged and exceedingly heated discussion, 
the result of which was that 17 voted for the amendment and 
20 against. 

The CHAIRMAM then intimated that that effort to stop the 
discussion having failed, he would call on Mr. Drake to continue his 


reply. 

Mr. DBAKB then read a lengthy reply to the rejoinders which 
had been circulated by Mr. Zusman. Mr. Zusman replied at con- 
siderable length, but the details of these speeches are of no 
particular interest, as the statements were to a great extent 
personal ones. The feeling of the mecting, however, was shown 
when the vote was taken on the original motion to adopt 
the report and accounts. There were 30 in favour and 12 against 
the motion. Mr. Zusman accordingly demanded a poll, and when 
this was taken at the close of the meeting it was found that there 
were 120,766 shares for the report and only 46,871 against, a 
majority in favour of the board and Mr. Drake of 73,895. 

Sir HENRY MANCE was unanimously re-elected a director. 

Mr. Hess, on behalf of German holders of 100,000 shares, said 
that they wanted to be represented on the board, and he brought 
forward the name of Mr. J. H. H. Duncan, an accountant, and the 
late chairman of the New Sunlight Incandescent Company. It was 
not, however, felt by the meeting that such a step was necessary or 
advisable at the moment, and Mr. Hess withdrew his representation. 

An extraordinary meeting was subsequently held at which certain 
slight alterations in the articles required to comply with the Stock 
Exchange requirements were approved. 


Eastern Telegraph Company. 


THE report of the directors for the half-year ended September 30th, 
states that the revenue amounted to £642,145, from which are 
deducted £131,862 for the ordinary expenses and £45,582 for expen- 
diture relating to repairs and renewsls of cables, &c., during the 
half-year. After providing £6,572 for depreciation of spare cable 
and £10,526 for income-tax, there remains a balance of £447,602, to 
which is added the sum brought from the preceding half-year, 
making a total available balance of £449,527. From this balance 
there has been paid interest on mortgage debenture stock, dividends 
on preference stock, two interim dividends of 1] per cent. each on 
the ordinary stock, and, after carrying £10,000 to the reserve fund 
for maintenance ships and £250,000 to the general reserve fund, 
there remains a balance of £30,932, which is carried forward to the 
next account. The revenue includes £23,225 dividends for the half- 
year upon the company's investments in other telegraph companies. 
The large sum placed to reserve is to provide for the payment of 
certain of the instalments, on account of cables now being laid by 
this company between Great Britain, the Cape, and Mauritius, which, 
in conjunction with the cables undertaken by the Eastern Extension, 
Australasia and China Telegraph Company, will form the new 
through route between Great Britain and Australasia. 


Direct United States Cable Company. 


THE report for the half-year ended December 31st. states that the 
revenue, after deducting out-payments, amounted to £50,533, as com- 
pared with £56,800 for the corresponding period of 1899. The working 
and other expenses for the same period, including income-tax, but 
exclusive of cost of cable repairs, amounted to £20,826, leaving a net 
balance, including £3,761 brought forward, of £33,468. Forthe corre- 
sponding period of 1899, the working expenses and other payments 
amounted to £20,416. Interim dividends amounting to £18,213 
have been declared, and £10,000 is placed to reserve, the balance of 
£5,255 being carried forward. The reserve fund account has been 
debited with £2,500 for cost of cable repairs, and after being 
credited with interest on the investments and amount set aside from 
revenue, the balance of the reserve fund account, taking the invest- 
ments at cost price, now amounts to £433,105. 
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Prospectus,—We have before us a prospectus of Crowther 
and Co.’s Electrical Industries, Limited, a Manchester and Liver- 
pool company of electrical engineers and contractors for electric 
light and power plant. The capital is £10,000 in £1 shares, and 
preference is to be given to customers of the firm of Crowther and 
Co, whose business is to be taken over. The prospectus states that 
the firm has been established for some years, and has succeeded in 
forming a sound aud profitable business. The company " is intended 
as the pioneer of a larger company,” and the shares are proposed to 
ba offered for "private subscription only." Increase of business 
has necessitated increase of capital and of the scope of the work to 
be carried out. It appears that no audit of the books has been 
made periodically, so that the profits are not stated, but it is se:d 
that the business in hand authorises an estimate sufficient to pay 
10 per cent. on the capital proposed to be called upe For the 
stock, goodwill, &c., £2,500 is to be paid, £1,500 in shares and the 
balance in cash or shares. 


-Anglo-American Telegraph Company.—The board 
has resolved, after placing £12,000 to the credit of the renewal 
fund for the half-year, to recommend at the mecting to be held on 
February 1st the following dividends :— 

1. A balance dividend of 17s. 6d. per cent. upon the ordinary consolidated 
stock for the year ending December 31st, 1900. 

2. A balance dividend of £1103. per cent. upon the preferred stock for the 
year end:ng December 31st, 1900. 

3. A first and final dividend of 5s. per cent. upon the deferred stock for the 

year ending December 3lst, 1900, all payable on February 2nd next, less 
income-tax, to the stockholders registered on the books of the company on 
January 7th. ' 
After paying the foregoing dividends there will be a balance of 
about £1,150 to be carried forward to the next account. The above 
dividends, together with those already paid, amount to £3 2s. 6d. 
per cent. on the ordinary consolidated stock, £6 per cent. on the 
preferred stock, and 5s. per cent. on the deferred stock for the year 
1900. The register of transfers will be closed from January 19th to 
February 1st. i 


Stock Exchange Notices.— Application has been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to—Brisbane Electric Tramways Investment 
Company, Limited - 75, 000 ordinary shares of £5 each; 75,000 5 per 
cent. cumulative preference shares of £5 cach; and £400,000 44 per 
cent. first debenture stock. The Committee has appointed special 
a settling day as under:—Wednesday, January 23rd. County of 
London and Brush Provincial Electric Lighting Company, Limited 
—Furthur issue of £100,000 44 per cent. debenture stock, and has 
ordered same to be quoted in the Official List. 


Liverpool Overhead Railway Company. — The 
accounts for the past half-year show an available balance of £15,829, 
aud the directors have resolved to recommend payment of a dividend 
at the rate of 5 per cent. per annumeon the preference shares, aud 
34 per cent. per annum on the ordinarv shares, against 5 per cent. 
per annum on the ordinary shares for the corresponding period last 
year. Balance carried forward £4,080, against £4,592. 


St. James's and Pall Mall Electric Light Company. 
—The directors recommend a dividend for half-year ending 
December 31st of 7s. 6d., together with a bonus of 2s. per share on 
the ordinary shares, making, with the interim, a dividend of 123 per 
cent. and a bonus of 2 per cent. for the year 1900. 


— —— —— 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending January 
18th were £111 9s. 6d. ; corresponding week last year, £566 2s. 5d. ; this year's 
increase, £45 7s. ld. Total to date, £1,060 19s. 1d.; corresponding period 
last year, £960 5s. 7d ; increase, £100 13s. 6d. Miles open, 84. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the weck end- 
ing nor 19th were £127; corresponding week last year £140; decrease, 
F^. Total to date, £391; corresponding period last year, £423; decrease, 


Bristol Tramways and i 
January 18th were £8,747 128. 
la. 4d. ; increase, £1,082 10s. Sd. 


Central London Railway.—The receipts for the week ending January 19th 
were £5,982; previous week, £5,676; increase, £306. Total receipts to date 
(25 weeks), £183,985. Miles open, 6. 


City and South London Railway.—The receipts for the week ending January 
20th were £1,995; corresponding week last year, £1,111; increase, £884. 
Total to date, £6,054; corresponding period last year, 43, 379; increase, 
£2,675. Miles open, 1901, 44; 1900, 83. 


Dover Corporation Tramways.—The receipts for the week ending January 
19th were £168 12s. Ad.; corresponding week last year, £149 16s. lijd.; 
increase, £18 5s. 6d. Total to date, £465 5s. 4d.; corresponding period 
last year, £454 18s. lld.; increase, 410 118. 5d. Miles ot track open, 3. 
Car miles run, 1901, 4,969; 1900, 4,939. Number of cars, 11. 


Dublin United Tramways Company.—The receipts for the week ending 
January 18th were as follows :—D. U. T. Co., electric cars, £8,254 15s. 8d. ; 
ditto, horse cars, £6 0s. 4d. ; D. B. D. Co., electric cars, 46-6 188. 8d. ; total, 
£8 947 98. 8d.; corresponding week last year—D. U. T. Co., electric oars, 
£2,864 188. 10d.; ditto, horse cars, £97 15s. 2d. ; D. 8. D. Co., electric oars, 
£008 10s. 6d.; total, £8,571 4s. 6d.; increase, £876 hs. 2d.; aggregate to 
date, £10,956 68 11d.; aggregate to date last year, £9,110 6s. 4d.; increase, 
£1,146 0s. "7d. The mileage worked is 44 miles electrically, 1 mile by 
horses, as against 87 miles electrically, 7 miles by horses, for the ocorre- 
sponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending January 
20th were £1,482; corresponding week last year, £1,471; increase, £11. 
Total to date, £4,537; corresponding period last year, £4,455; increase, £82. 
Miləs open, 6 miles 57 chains, 


Company.— The receipts for the week ending 
; corresponding period last year, £2,715 


STOCKS AND SHARES. 


— 


à Wednesday Evening. 
IN deep and impressive silence the Stock Exchange received the 
announcement that the House would be closed soon after 11 o'clock 
this (Wednesday) morning. No business had been transacted up to 
that time, and quotations were unaltered from Tuesday night's 
closing prices. The brief period of suspense which prevailed before 
the national calamity befell us, had worked its effect amongst high- 
class investment securities, but now there is a consensus of opinion 
in the Stock Exchange that prices will give way to no further 
appreciable extent. Consols have led the weakness in gilt-edged 
investments, but for this flatness of the funds there is a special 
reason in the shape of anticipations of a fresh war loan. Gilt- 
edged electrical stocks, however, are holding their ground with quiet 
strength, and there is no decline observable in the price list of 
shares. Not that a slight relaxation of their positions would have 
been at all remarkable in the Debenture stocks, many of which have 
been creeping up of late. Yet the fact remains that there is no 
slackening, and there has even been some little demand for this 
class of investment. City of London Second Debenture bas also 
come into request. 


In the share list proper Westminsters exhibit a rising tendency, 
and are 10s. to the good, although the dividend is not expected for 
another few weeks. The St. James's and Pall Mall announcement 
may be expected at any moment, this company being very smart in 
making up its accounts. ‘See announcement in preceding column). 
New Kensingtons are 44 premium, and cannot be called expensive 
at that; the old shares are now quoted er the right of applyine 
for the new issue. City of London shares fail to regain their last 
weck's decline, and Smithfield Debenture stock is flat. 


Improved prices characterised the Central London Railway 
market, principally on the idea, suggested last week, that the 
coming report will put a better face on matters than the pessimists 
had been doing. The Ordinary aud che Preferred are both better, 
but the cheerier views have had no effect upon the Deferred 
halves. There is nochange to report in City and South London 
stock, it being considered in the market that full discount had 
already been made in connection with that reduced dividend to 
which we referred last week. Waterloo and City stock, secure in 
its practically guaranteed 3 per cent. from the London and South- 
Western Railway, is unaltered at the near approach of the distri- 
bution time. The numerous feeders projected by the light rail- 
ways—and particularly by the Central London—are regarded with 
favour iu the market, which argues learnedly about the over- 
crowding in the metropolis, and hopes great things from the 
Islington to Euston, the Hammersmith Broadway, and other exten- 
sions of the “ Twopenny Tube.” And how great a power the Central 
London is becoming can be gauged by thereport of the Metropolitan 
Railway. In that document'the directors excuse the greatly 
diminished dividend by referring to the very severe loss occasioned 
to the Underground Railway by the coming of the Central London. 
The District report is not yet published, but a similar story may 
certainly be expected from it. 


Discussing dividends leads to a notice of the sharp fall that has 
taken place in Anglo-American Telegraph Company's stocks on what 
is regarded as a very bad showing. "The Deferred stock is to receive 
a dividend of a paltry 5s. for the whole year, which makes it 
abundantly clear that German competition and the non-chartering 
of the company's repair ship have far outweighed advantages accruing 
on account of the boom in American rails. In our last week's issue 
we suggested that too much heed was not to betaken of an obviously 
interested letter which had appeared advising a purchase of Anglo 
"A" stock. A fall of 13 this week is sufficient commentary on our 
previous remarks, 


The Eastern Telegraph report is so good as to elicit surprise that 
no response should have been made to it in the price of the stock. 
The company has just made up its dividend to the usual 7 per cent. 
for the year, and carries to reserve a sum representing another 6 per 
cent. At its present quotation the stock pays exactly 5 per cent. on 
the money. Eastern Extension new shares are harder on the week, 
and Cuba Telegraph Preference are a point better. Telephone 
descriptions are featureless. 


Papers are now being sent to Brush Electrical shareholders, 
inviting them to sell their shares to the British Electric Traction in 
the proportion of one traction for 74 Brush, both fully paid. The 
sale is, of course, purely optional, and proprietors of Brush shares 
can apply the right either to a part of their holding or to the whole 
of it. "There is so little advantage to be gained that we doubt 
whether Brush proprietors will put themselves to the trouble of 
making the exchange. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


NAME. 


African Direct Telegra h, 4 % 


Debs. 
Amason Telegraph 5 % Debe., Nos. 1 to 1,250 Red. 85 — 90 
Anglo-American Telegraph 8 Swi 52 — 5b 
Do. do. 6 % Pref. 97 — 99 
Do. do. Deferred i 10 — 104 
Chili Telephone, Nos. 1 to 44,000 sigs T 3— 3 
Commercial Cable - M iis iss 170 —180 
Do. do. Bterling 500 year 4 Y Deb. Stock Red. 102 —104 
Cuba Telegraph ‘ne wis 9 re " 7— 8 
Do. 10 96 Pre. wes es 985 154— 163 
Direct Spanish Telegraph  ... Kea E ida 34— 44 
Do. do. 10 95 Cum. Pref. ... X iss 9 — 10 
Do. do. 44 Debs. eee TTI m 100 - 104% 
60, ,7101| Direct United States Cable ss ase 10 — 104 
Direct West India Cable, 44 Reg. Deb. 99 —102 
Eastern Telegraph, Ord. 8 136 —141 xdj137 —142 
3 Pref. Stock 780 "T 95 — 98 Kd 95 — 98 
Do. Mort. Deb. Stock Red. ... 109 —113 |109 —113 


Eastern Extension, 1 and China Telegraph  ... 14 — 144xdj 14 — Mj 
Do. CC . n "e ww. | l14— 12 11$— 12} 
Do. 4% Deb. Stock Stock ws .. (112 —117 112 —117 

Eastern and South African Telegraph, 4 9 Mort. Deb. } 100 100 —103 100 —103 


Nos. 1 to 3,000, red. 1909 


Do. 4% Reg. Mt. Debs. (Mauritius Sub.) 1—8, 000 2555 sia .. | 99 —10295 | 99 —102% 
Globe Telegraph and Trust .. d ..| 10 | 5% 54% | ... | 104— 103 |.10j— 103 
Do. do. 6 9, Pref. i 525 is 10 | 6 des *. |15 — 15$ | 15 — 154 
Great Northern Telegraph, of Copenhagen 10 123 31 — 35 32 — 34 
Halifax and Bermuda Cable, 44 V Ist Mort. Debe., } 100 99 —102 99 —102 
wii Nos ila te aa pr 
do-European Telegraph ww» | 25 10 * 10 x . | 47 — 61 47 — 51 
London Platino-Brasilian Telegraph, b, 6 96 Debs. 100 . {104 —107 |104 —107 
Montevideo Telephone, Limited, „Nos. 1 to 72, 680 .. 1| .. 245 ee + 1 i— 1 
Do. do. do. 5 % Pret., Nos. 1 to 86,492 1|4 is 1— 1 — 1 
National Telephone, 1 to 590,000  ... T 516 5 45— 43 4à— 43 
Do. 6 % Cum. 1st Pref. ... 928 ..| 106 6 12 — 14 12 — 14 
Do. 6 V Cum. 2nd Pref. ... 10 | 6 6 11 — 13 11 — 13 
Do. 5 % Non-cum. 3rd Pref., 1 to o 250, 000 5 5 6 4i— 53 4j— 5 
Do. 40 Deb. Stock Red. T Stock] 3à 3$ 94 — 97 94 — 97 
Do. Deb. Stock Red.. 100 "i 97 —100 97 —100 
Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 115 5 — lt — 1 
Pacific and European Tel., 4 % Guar. Debe., 1 to 1 ,000 ... | 100 ies 99 —102 99 —102 
Reuter’s . iis n iis is 815 5 7— 8 7— 8 
Submarine Cables Trust ves m E Cert. wes 124 —129 |124 —129 
United River Plate Telephone sed 516%17% 44— 51 | 42— 51 
Do. do. 5 J Cum. pref. Nos. 1—16,639 4i— 53 4— bł 
Do. do. Nos. 16,640 to 40,000 £34 pa. 5 4 51 4— 51 
Do. do. b X Debs. .. is Stock| .. 102 —105 102 —105 
West African Telegraph, 5 Y Deba.... 100 : . 99 —102 99 —102 
West Coast of America, Nos. 1—30, 000 and 53 ,0^1—53, 008 21 — — 
Do. do. 4 % Debs, 1—1 ,500 gua. by Bras. Sub. Tel 100 ‘ 99 —102 99 —102 
Western aie Paar Ltd., Nos. 1-207, 930 10 7 7 95 13$— 143 | 188— 143 
Do Debs. 2nd series, 1906 100 iis .. 101 —104 1101 —104 
Do. do. Deb. Stock Red. ee 100 | .. e" .. |102 —105 |102 —105 
West India and Pisis elegraph .. Mes En ..|] 10/1295 | 8951 .. 5— id í— 3 
Do. - do. do. 6 % Cum. 1st Pre... 10 fas ids 6 — 7 6— 7 
Do. do. do. 6 % Oum. 2nd Pre£.... | 10 iis E 5— 7 5— 7 


Do. do. do. 5 Y Debs., Nos. 1 to 1,800 | 100 ese .. |103 —106 103 —106 


ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 


5/69; 6 WW 7 — 8 7 — 8 
12,000 Do. do. 7 ＋ Cum. Pref. BD uus sie. ee aa 8)— 9i 84— oF Am sae 
50,000 | Charing Cross and Strand Electricity Supply  .. 58 „ 9 „ 93— 103 91— 1 a MT 
20,000 Do. do. do. do. 44% Cum. Pref. Bd uu M sts 5]— 52 54— 52 Tn T 
34,000 „Chelsea ea Electricity Supply, Ord. 516% 6%] ... | 6 7 64— 7 61 6i 
150,000 do. Y, Deb. Stock Red. „ Stock ae . . 109 —112 |109 —112 v vis 
' 90,579 | City of t London i Electric Lighting, d. 40,001—110,579... | 10 6 4%| .. 8j— 9 8$— 93 945| ... 
40,000 Do. : Cum. Pref., 1 to 40,000 . 10 6 des .. | 18 — 14 13 — 14 14 135 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid $us]. Bee " .. |122 —127 122 —127 ais s 
£0,000 Po of Lond & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10| nif 14%] .. 8)1— 93 8i— 94 is 
20,000 | do. do. 6 95 Pref., 40,001—60,000 10 6 | .. . |114— 124 | 114— 124 12 
200,000 |. Do. 44 % Deb. Stock, Prov. Certe (all paid) Rd. . re MEM 5 . . 106 —109 105 —109 1062 
35,500 Edmundson's lec. Corp., Ord. Shares 2d 5 7 v. he 44— 5xd| 44— 5 ah 
75,000 do. 44 95 1st Mort. Deb. Stock. ... | 100 idi was .. 101 —103 xdj101 —103 
110,000 Cadden: Electric Supply Corporation, Limited, Ord.  ... em — sie 14— 2 14— 2 T 
49,840 Do. do. do. do. 6 Y Pref. 5 6 B. See 4— 5 4— 5 - 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock| , ... bs 208 98 —101 98 —101 T 205 
85,000 Metropolitan Electric Supply, 101 to 62,500 26 10/595 5 .. | 12 — 13 12 — 13 198 | 12 
220,000 Do. 43 Mortgage Debenture © Btock we | oe dee | e 110 —113 110 —113 . 
250,000 Do. 34% Mort. Deb. Stock Red. .. Stock wee’ | 96 — 99 96 — 99 98} 
6,452 | Notting Hill Electric Lighting dus Em ..| 10) 6 7 ...| 144— 154 | 144— 154 8 
40,000 St. Jaroa and Pall Mall Electric Light, Ord. .. is 5 |144% 144 .. |15 — 16 15 — 16 is 8 
20,000 Do. do. 7 95 Pref., 20,081 to 40,080 | 5 7 .. |, 84— 9 81— 93 
150,000 Do. do. 33 Deb. Stock Red.. 100 TA . | 98 —101 98 —101 
12,000 | Smithfield, Market Elect. Supply, | ids 5 zs "e 2 — 2 2— 9j 
50,000 Do. do. 4% De b. ts ..]100, .. 25 .. | 80 — 90 £0 — 90 ra 
65,000 | South London Electricity Supply, Ord. ah ios 5| .. vt ius 24— 31 24— 3% Hi 
79,900 | Westminster Electric Supply, C Ord., 101 to ‘80,000... vid 5 12 V 13 . 12 — 13 124— 183 
' * Subject to Founders Shares. Quotations on Liverpool Stock Exchange. 
Unless otherwise stated all shares are in def share warrants, ea 
e e ot Lett lara rrt pae Ee madii pma 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


| Stock : Closing Closing Business done 
Pr t Dividends for : 
E dk mor. Mie inst theca yesrey | quolanen: Quae ee eT 
l 1898. | 1899. | 1900. Highest | Lowest 
20,000 | British Aluminium 7 T Cum. Pref. . dm ds AON, sius ket 85 84— 94 8— 9 8} T" 
300,000 Do. do. 5% 1st Mort. Deb. Stock Red. 2. Stock) . ues .. | 91 — 95 91 — 95 285 ise 
45,000 British Electric Traction ios Y. wad | 10% 36 95. an wee 124— 134 124— 134 ae T 
50,000 Do. do. 6 95 Cum. Pref. -— 10 ey T 114— 123 111— 124 TT isa 
350,000 Do. do. 5 % Perpetual Debenture Stock ... Stock ... i. .. (120 —123 120 —123 - A 
85,0007 |t British Electric Works Co., Ord. £1 shares, 50,001— 135,000 925 - "T i— 2 i— 1 sts Fen 
50,000 f Do do. 695 Cum.Pref.,1—50,000 ^... | „„ o 5 — ER ane 
500 |f Do. do. 44 95 1st Mort. Deb tee 100 iis si .. | 97 — 99 95 — 97 Ssi Va 
70,000 | British Insulated Wire Ord. E "T 515,50, 20 € .. 104— 114 104— 114 11i x 
70,000 Do. do. 6% Cum. Pref. ans T 2s 5 sas eee vee 51— 62 53— 62 s ae. 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 5 es 2| 5 6 18— 13 18— 12 1i Rs 
90,000 Do. do.  Non-cun. 6 y Pref., 1 to 90, 000 .. 2! 6% 6 .. 2 — 291 2 — 23 24 2455 
125,000 Do. do. 44 % Perp. Deb. Stock Qus .. Stock; ... $33 . . |106 —111 l 105 —110 106 sec 
108,710 Do. do. 44 % Perp. 2nd Deb. Stock 2. |Stock| ... . . {101 —103 101 —103 bs ss 
30,000 | Callender's Cable Construction shares, Nos. 1—30,000  ... 5 15 95 15 5 x . | 13 — 14 13 — 14 Qus Mis 
40,000 Do. do. 5 J Cum. Pref. „ . 51— 6 51— 6 duc a 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red .. |Stock! ,.. mr .. 109 —113 109 —113 . 888 
206,297 | Central London Railway, Ord. Shares s e AO us sn js 81— si 84— 9 873 82 
78,703 Do. do. Pref. half- shares vis -— 5j n s wei 41— 5 4$j— 52 5 A 
78,703 Do. do. Def. doo 5 . . | 34— 32 | 31— 32 3. as 
855,000 | City and Seuth London Railway  ... T .. Stock 24%) 14%! 13%] 52 — 56 52 — 56 54 m 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60, 000 . eT 10 T fs m 44— 59 44— - 5i 835 "S 
54,000 | Crompton & Co., Nos. 1 to 54,000  ... 3| 6 * 74%! .. 34— 4 34— 4 ^ 3H! ... 
Do. 5 & 1st Mort. Reg. Debs., 1 to 900 of ` "- = 
100,000 £100, and 901 to 11,000 of £50 red — E 99 SOS i 
99,261 | Edison & Swan Utd. El. Legt., “A” shares, £3 pd. 1 to 99,261 5:67 6% 11— 21 12— 21 T 
17,139 Do. do. do. A“ Shares, 01—017,139 ..| 5 6$ 6% 34— 44 | 341— 4i i 
344,023 Do. do. do. 4 Deb. Stock Red „ ie Iho BR — 90 | 88 — 90 s 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 | .. 96 —100 96 —100 ; ; 
112,100 | Electric Construction, 1 to 112,100 ... 2, 6% 6% li— 2} li— 23 iss see 
25,000 Do. do. 7% Cum. Pref., 1 to 25, 000.. WE 2 7 36 2à4— 3 2$— 3 T ius 
182,500 Do. do. 4% Perp. 1st Mort. Deb. Stock .. Stock | ent 101 —104 xdj101 —104 ied aes 
9,600? Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ... sep 10| 7% 7% ... |10 — 11 10 — 11 bis D 
30,000 | Henley’s (W. E Telegraph Works, Ord. ... wee SA 5/14 15 P |134— 144 | 134— 144 148 1327 
30,000 Do. do. 44$ Y Pref. ... Duc WAS uus bes 51— 6 54—- 6 ' 54 8 
50,000 Do. d do. 44 Mort. Deb. Btock... Stock! .., bes , 108 —112 108 —112 T y 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works .. 10 10 / 10 . 203— 214 | 204— 214 211 | 207 
300,000 Do. do. do. 4 % 1st Mort. Deb .. 100 .. x . {101 —104 |101 —104 102 Vis 
37,500 |tLiverpool Overhead Railway, Ord. ... EN .. 10| 33%) 325% 83— 88 82— 88 iue. ey 
10,000 f Do. do. Pref., £10 paid aai | 10} 5% 5 l 134— 134 | 134— 133 -— ius! 
37,350 | Telegraph Construction and Maintenance ... wo. | 12 15 7 15 e. | 38 — 42 38 — 42 Gh ds 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ava | 100) iu d .. 100 —103 100 —103 TA và 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... " 5; 82512 P . 10 — 11 10 — 11 104 
20,000 Do. do. 6 J Om. Prf. Nos. 1 to 20,000.. 5 .. eoe | BSS 6 51— 6 "m ph 
540, 000 Waterloo and City Railway, Ord. Stock... eS 100 3 N 3% 94 — 97 94 — 97 96 941 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. l 
Brompton and Kensington, 44 % Debentures of £100, 103—106. Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 ( 
Consolidated Telephone Construction and Maintenance, 8;-—6/- aid) 114—124; lst Preference Cumulative 6 "£5 (fully p id), 6&}—1}. De- 
National Electric Free Wiring, 12/6 paid, 4—#. Dertüret. 102—105. Dividend, 1599, on Ordinary Shares 1 ud 
Oldbam, Ashton, and Hyde Electric (£10 pd.), Ord., 16—17. *T. Parker, £10 (fully paid), 16. 
Do. do; Pref. (£10 pd.), 10—104. 
* From Birmingham | Bhare BUR E "n Bank rate of discount 5 per cent. (January 3rd. 1901). "EM 
MARKET QUOTATIONS, Wednesday, J anuary 23 23rd. | 
CHEMICALS, &o. eus een et week. Tbo or Deo ^ METALS. Ko. eee | This week. | Last week. Ino. or 
a Acid, Hydrochloric  .. .. per eet] 5J. 5 / - g Copper Sheet es v per ton £86 | £86 ee 
a „ Nitric i us S per cwt. 22/- 22/- a | 13 „ Rod .. per ton £86 | £86 c» 
a „ Orxalio m wa .. per cwt. 82!- l 82/- 0 " (Electrolytio) Bars .. per ton 482 | £82 
a „ Bulphuric.. ey .. percwt. | 5,6 56 |! € 50 $i Bheets per ton! £90 £90 . 
a Ammoniac, Sal. per cwt.’ 50 / 89 / e $i EA Rod .. per ton £84 £84 ee 
: Ammonia, Muriate (crystal . per ton £3310 £33 10 6 šo 15 H.C. Wire per lb. 94d. | y ns se 
per ton £30 £30 f Ebonite Rod .. vs $a .. per lb. | j- 1 
d Bleaching powder sy .. per ton £7 i 47 | E Sheet TS x .. per lb. 5 i 1^ 
a Bisulphide of NOD - .. per ton 415 ' £15 ' 70 n German Silver Wire T .. per lb. 1/6 1/6 
a Borax .. . per ton £1710 £1710 !| | .. | hGutta-percha fine.. —.. per Ib. 8/- 8 S 
a Bensole (90 %) es NT .. per gal. 7i- 77 | ^ ! hIndia-rubber, Para fine .. .. per lb. 3)„˙⁰ to 3/9 | 3/84 to 8/9 
a (50,9095). . os .. per gal. 5/6 656 1 Iron, Charcoal Sheets  .. per ton 418 £18 ae 
a Copper Sulphate i^ .. per ton £25 £25 | í , Pig (Cleveland warrants) . per ton 47 48/5 1/2 dec. 
a Lead, Nitrate és .. per ton £25 £25 T i $ ,, Forgings, according to size per ton From £11 From £11 oe 
s » White Sugar. .. per ton 431 £31 " i ,, Scrap, heavy.. .. per ton. 70/- to 72/6 ' 70/- to 72/6 es 
M ts . k wa .. per n xi ad 0 m $ , Wire, galvanised No. 8 per ton rie n. "nr p^ yx 
ethyla iri er gal. ) 
a Naphtha, Solvent (90% : at 160°C). per gal. 5/6 5/6 p Lead, English Ingos: en xa. Perton | to £16 | £16 10 } 01s. dec. 
a Potash, Bichromate, in casks., per ib. 81d. 84d. g Sheet -- .. per ton £19 £19 es 
: „ Caustic (75/8096) .. per ton £24 £24 m Manganin Wire No. 28 .. per lb. 8 / ; / T 
„ Bisulphate m .. per ton £35 £35 g Mercury per bot. £026 £926 es 
x Shellac  .. .. per owt. 64/- 64/- d Mica (in original cases), small . per lb. Sd. to 9d. | 8d. to 9d. As 
a Sulphate of Magnesia . .. per ton £4 10 £4 10 vu M ú - medium per lb. 1/9 to 2/9 1/9 to 2/9 a 
a Sulphur, Sublimed Flowers .. per ton £6 ^s. £6 5s. inc. d » large .. per Ib. 8/3 to 78 8/3 to 7/8 
a ñ aoe T .. per ton £5 10 £5 10 p Phosphor Bronze, plain oastings per Ib. | 1/04 to 1/3 | 1/04 to 1/8 ze 
a " Lum .. per ton £5 £5 p " rolled bars & rods per lb. 1/1to 1/4 1/1 to 1/4 is 
a Boda, Caustic white 70 %) .. per ton £10 15 £10 15 p T e per lb. From 1/3 Pron 1/8 ea 
a „ Crystals .. per ton £8 £3 0 platinum T per oz. £4 
a Bichromate, casks. per lb. 22d. 24d. | p Silicium Bronze Wire . per lb. | 103d. to 1/1 | 585 d os 
í Steel, Magnet, acc'd' ng to dese’ p'n n per ton, From £15 
4 45 5 in bars es £58 V E. 
METALS, &o. | g Tin, block .. .. . per ton { ota i E } 
b Aluminium Wire, in ton lots.. per ton £224 4224 s 9 » foil à se . per lb. 2/- | 
b Bheet, in ton lots per ton 4191 4191 T n „ wire, Nos. 1 to 16 per 1b. 1/9 es 
p Babbitt’s metal ingots. . . perton £80 to Pisa £80 to £145; xd p White Anti - friction Metals — | 
€ Brass (rolled metal 2" to 12") basis per lb. 73d Tid. n „White Ant" brand. per ton aca 5 a Tn to £70 " 
€ „ Tube (brazed) .. .. per lb. | 1 d. 10d. j Yarns, Cotton, Single 101b. b'ndl's per Ib. | " 
& n » (solid drawn) . per lb. 8d. 8d. j „ Best F lax, 6 lea per lb. i ; 
ê y ire, basis " .. per lb. 5p B d. „ Hemp. 3 ply 10 lbs. .. per lb. | 4 734. 
: Copper Tubes (brazed) .. per lb. IId. 11d. J- n „ Russian, 10 Ibs. per lb. | 54d 51d. 
(solid drawn) .. per lb. 107d | 107d. Es | „ Jute, 180 lbs. rove per ton £14 10 £14 10 ee 
; Copper Bars (best selected) .. per ton £86 | £56 iu : Zinc, Sh't. (Vielle Montagne ond. ) per Fon £73 2 6 | £23 2 6 xs 
se ne e b e 155310275157 
Quotations e Britis uminium o., . Quotations | 7 Messrs. James akspeare. - * | Quotations | ™ Messrs. ver 
er een eee ual ee ka e soot by Reg Face 


anu o M re Oo., Ltd. 
e ‘Messrs, Frederick Smith & Co. : Mesar. Henry O, Yeo & Co. p The 0 Ph e Marthe Company, Ltd td. 
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DUTIES ON ELECTRICAL GOODS FOR 
: THE COLONIES. 


To the Board of Trade Journal we are indebted for the following 
Table showing the rates of Customs duties leviable on electrical 
machinery and apparatus in India and the undermentioned British 
Colonies, revised in accordance with the latest information in the 
possession of the Department, which has been prepared by the 
Board of Trade:— 


Colony, and tariff classification. Rates of duty. 


*BARBADOS— i 
All kinds .. i s e js 15 per cent. ad val. 
BRITISH GULANA—. 
Machioery and wire for electric lighting .. we i 
Machinery and apparatus for the original construction 
of an electric tramway in Georgetown, by the Deme- 
rara Electric Company, Limited. 
Other machinery.. ia is 


Free. 


Part free, part 15 
per cent. ed cal.t 
Free. 


* oe ao ea 


Implements for electric lighting, imported by the 
Mayor and Town Council of Georgetown or of New 
Amsterdam, for lighting any street or place belong- 
ing to them, or subject to their control. 

Telegraph instruments and other materials imported 
by Telegraph Companies and necessary for the con- 
struction and use of their works, offices, and stations 
in the Colony. 

Other s vá s T vi E 


r 


15 per cent. ad v«l.t 
Glass bulbs for electric lights vá T — .. | 10 ^ 
Electric or magnetic machines for separating or con- Free. 


centrating iron ores. 

Telephone or telegraph instruments, electric and gal- 
vanic batteries, electric motors, generators, dynamos, 
sockets, insulators of all kinds, and electric sappa- 
ratus not elsewhere specifled. 

Electric light fixtures, or metal parts thereof, includ- 
ing lava or other tips, collars, galleries, shades, and 

~shade holders. 


25 per cent. ad val. 


H 
t CANADA—- 


Carbons over 6 inches in circumference ..  .. TED " = 
DIAS electric light carbons and carbon points of all | 35 n i 
8 
Electric belts $ ET £e vs = .. | 20 T » 
Steam and portable engines, boilers, and machinery, | 25 Y ii 
composed wholly or in part of iron and steel. 
Wire, single or several, covered with cotton, linen, 80 i 8 
silk, rubber, or other material, including cable so 
covered. 
Other wire cable and stranded or twisted wire .. 24 
Copper wire, plain, tinned, or plated P i 5 
Platinum wire Free. 
. Cape or Geop HorE— 
Machinery to be driven by electric power (including Free. 


spare parts), and apparatus and appliances used in 
connection with the generating and storing of elec- 
tricity, bat not including electric cable, or wire, or 
the posts for carrying the same, and not including 
lamp - posts, lamps, or their fittings. 

Telegraphs and telephones; materials and instru- 
ments for use in tonstruction and working of tele- 

E pus and telephone lines. 
the . 


r „ -. ** 5 > se ee oe oe 
No 


75 


| zu 


‘| Th per cent. ad val.§ 
CXxYLoN— i 
Prime movers and machinery (and component parts 
thereof), meaning machines or sets of machines to 

be worked by electrie power. 

Provided that only such articles shall be admitted 
as component parts of machinery as are indispen- 
sable for the working of the machinery, and are, 
owing to their shape or to other special quality, not 
adapted for any other purpose. 

Note.—Machinery and component parts thereof 
made of substances other than. metal are included 
in this entry. 

Instruments, scientific, or if intended for the profes- T 
sional use of passengers. 
Other - ve 22 .. z per cent. ad cal. 
i i 


Free. 


IN DIA P 

Prime movers and machinery (and component parts | Free. 
thereof), meaning machines or sets of machines to 
be worked by electric power. i 

Dynamos, accumulators, motors, and electric fans n 

Provided that only such articles shall be admitted 
&8 component parts of machinery as are indispen- 
sable for the working of the machinery, &nd are, 
owing to their shape or to other special quality, not 
adapted for any other purpose. KS 

Note. — Machinery and component parts thereof | 
made of substances other than metal are included | 
in this entry. 

Other (except telegraphic instruments and apparatus, 
and parts thereof, when imported by or under the 
orders of a railway company, or inatruinents, appa- 
ratus and appliances when imported by a passenger 
as part of his personal baggage and in actual use by 
him in the exercise of his profession or calling, 
which are free). 


5 per cent. ad ral, 


* The Tariff Act imposing the duties in Barbados lapsed on December 81st, 
1900. No later information has been received. 

t Subject to a deduction of 5 per cent. on the duties leviable at the rates given, 
provided the Reciprocal Trade Convention between Great Britain and the 
United States in respect of British Guiana does not come into operation. 

In accordance with the provisions of the British Preferential Tariff of 1898, 
as amended in 1900, articles which are the manufacture of the United Kingdom, 
Bermuda, British West Indies, British Guiana, British India, Ceylon, Straits 
Settlements and New South Wales, when imported direct from any of such 
countries, are entitled to a reduction of one-third of the duty. 

$ A rebate of the whole of the Customs duties is allowed on the following 
goods imported into the Cape of Good Hope on their removal to places other 

han Natal, Orange River Colony, Basutoland, and the Bechuanaland Pro- 
tectorate, provided such places are open for trade, viz. :— Electric cable or wire 
and posts for the same, and their fittings; electric lamp-posts and their 
fittings ; electric lamps and switches, not including fancy or ornamental lanips, 
switches and fittings for indoor lighting; and signalling wire, bells and gongs, 
for use in or about mines. 

On other dutiable goods a rebate of 44 per cent. is allowed. 

Goods imported into the Cape of Good Hope for removal overland to Natal, 
Orange River Colony, Busutoland, and the Bechuanaland Protectorate, pay the 
same rates of duty as if for the Cape of Good Hope, 


Colony, and tariff classification. 


5o 

ee ee e 
| 

| 


Rates of duty. 


JAMAICA— 
Apparatus and appliances of all kinds for generating, Free. 
storing, conducting, converting into power or light |`’ 
and measuring electricity. 
Telephones and telephone switchboards .. us e js 
Other x „„ ka T ee M .. | 164 per cent. ad rl. 
MAURITIVS-— ; f 
All kinds oe oe ee oe ee ee we oe 10 97 ö l t 
NATAL- | 
Machinery to be driven by electric power (including Free. 
spare parts), and apparatus and appliances used in | 
connection with the generating and storing of elec- | 
tricity, but not including clectrie cable, or wire, or 
the posts for carrving the same, and not including 
lamp-posts, or lamps, or their fittings. 
Telegraphs and telephones; materials and instruments — 
| 


for use in construction and working of telegraph and 
telephone lines. 
Other $5 £s “a xè js oe - --.| 74 per cent. ad cal.; 


NEWFOUNDLAND-- 


NEW ZEALAND — 
Electric machinery and appliances, including elec- 
trical hoists, electric light apparatus for dredging 
plant, electromotors, hand dynamos, and electric 


10 per cent. ad cal, 


Telegraph and telephone instruments, electric and. 80 5 ñ $ 
galvanic batteries. 

Electric motors, dynamos, generators, and sockets. | 20 »" 3s 8 

Electric light fixtures or metal parts thereof, including | 80 RE 1 N 
lava or other tips, burners, collars, galleries, shades, 

and shade holders; lamp springs and glass bulbs; 

electrie meters; carbons and carbon points, and 

electric light material of every description. 

Insulators and other electrical apparatus 4» .. 190 $i TE. 

Copper wire Mn a és EN e a . | 30 WE “a 28 
NEW SovtH WALES— 

All kinds .. v ix ss iy is -— e Frec. 

fans. 

Engines for electric lighting machinery .. e .. | 20 MS T 

Electric cooking or heating apparatus Ps .. 0 $5 10 

Brackets, standards, electrolicrs, and other fittings for | 20 10 A 
distributing the light. 

Lamps and l&nterns .. 2 oe ie - ex M, uus " 

T aro ^ ede m xs a iy. . | 10 53 T 
Globes, shades, and chimneys: glass or metal. .. 20 j^ 15 
Telephones 2 - Y ice a T T Free. 
Electrical apparatus for surgeons’ use - es 


Electric batteries and motors for dentists 10 per cent. ad ral, 


a" belts, other batteries and magneto-electric | 30 is n 
machines. : 
Electric bell fittings (except cells for batteries, 10 per | 90 1 " 
cent.). 
Electric pens and duplicating presses .. „ ME. Us T 
Earthen and stone ware, china and porcelain .. 20 $ T 
Copper wire m" 2 T " T ce o Frec. 
NORTHERN TERRITORY OF SOUTH AUSTRALIA— 
Telephones ave "m T 25 oe se sd l 5 
Gas and portable engines T vet viera aid 10 
Otber engines and parts is T 92 .. | 15 per cent. ad. ral, 
Bells; china, stone, glass and earthenware; lamps and | 1 11 ‘a 
lampware s vs ee ka 84 T -€ 
Copper wire eie s T - 89 Free. 
Other T" - we os T T -. | 10 per cent. ad, val. 
QUEENSLAND— 
Electric machines, machinery and fittings ss vx Free. 
Machinery for telegraphic purposes ve oe eA ii 
. Gas and portable engines $s «a es es » 
Copper wire oe oe , e% on ° oo% oe ee ve 
Insulating materials .. 5 T zi T s vi 
Batteries and galvanic belts for surgeons' use .. . EM 
Lamp globes 855 " oe si T we e» | 16 per cent, ad, val, 
Other én T i zy T s oe 01420 „„ » 
SouTH AUSTRALIA (except Northern Territory)— ` 
Copper wire Free, 
! 


Batteries for telephones, telegraphs, and medical use 


y 
" other .. oe se -€ .. | 20 per cent. ad, cal, 
Telephones ks x oe at sx oe "TE Free. 
Engines, portable and gas yer cd oe vs » 
` Other engines and parts thereof T a. | 25 per cent. ad. ral, 
„ Machinery s i es v» vee. ae | 20 3. ou 90 
Electric bells and bell indicators .. wa Re TEN 25 i D 
„ RWitches and cut-outs 45 a a .. | 15 re e 
Glassware, cut, engraved, etched or ground .. .. 20 5 ae 
Other glassware and globes, and carbons for electric | 15 10 lis 
lighting. 
Brown eartbenware and stone ware ee 95 -- 30 T T 
Other earthenware nnd china ware - T ee 1o T " 
» fittings or appliances unenumerated a . | 10 d 3 
STRAITS SETTLEMENTS--- 
All kinds .. 5s ae - os s VR m Free. 


TASMANIA— l i 
Engines, engine fittings and electric machinery of all | 10 per cent. ad ral. 
kinds. 


Electric light main cable, transformers connected | 10 T T 
therewith, and insulators for main cable. 
Other ae ee ee ae oo. oe »e ee 20 ?» 9 


* Telegraph materials imported into Jamaica by the International Ocean 
Telegraph Company, or by the Direct West India Cable Company, free. 

With an additional charge of 10 per cent. on the duty leviable on goods 
imported into Mauritius on or before December dist, 1900. The rate of exchange 
at which the value of goods coming from the United Kingdom shall be declared 
for the purpose of levying «d calorem duty thereon was fixed at 15 rupees to the 
£ sterling for 1900. 

A rebate of the whole of the Customs duties is allowed on the following goods 
imported into Natal on their removal] overland to places other than Cape Colony, 
Orange Hiver Colony, Basutoland, and the Bechuanaland Protectorate (pro- 
vided such places are open to trade), viz.: Electric cable, or wire, and posts 
for same and their fittings; lamp-posts (electric), and their fittings ; electric 
lamps and switches, not including fancy or ornamental lamps, switches and 
fittings for indoor lighting; and signalling wire, bells and gongs for use in and 
about mines. 

On other dutiable goods a rebate of 43 per cent. is allowed. Goods imported 
into Natal for removal overland to Cape Colony, Orange River Colony, Basuto- 
end and the Bechuanaland Protectorate pay the same rates of duty as if for 

atal. 

.$ With an additional charge of 10 per cent. on the duty leviable at the ra 
given. 
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Colony, and tariff classification. Rates of duty. 


TRINIDAD Ax n ToBAGo— 
Machinery. . ee ee ee ee ee es ee Free. 
Other -— oe ee os i 6 per cent. ad val.“ 


VICTORIA— 
China ware, earthenware, and porcelain, being tele- F.ee. 
graphic materials. . 
Globes and telegraph glassware, cut, embossed, &c. .. od: per cubic foot. 
e ee 8 


” ‘ uncut, Kc. 

Other glassware . " és va e à 

Electric wire (covered or uncover: d) 

Electrical apparatus vs ke s zs a 

Electric fittings, viz., arc lamps without globes, carbons, 
incandescent lampa, automatical resisters, trans- 
mitters or transformers, and storage batteries. 

Bell fittings E $i "o s ex 

Bells (6 inches and under) 

Lightuing conductors .. T" s - zx T 

Metal manufactures (including galleries for electric 
lamp sockets and for incandescent lamps, whether 
attached or not, electric staples and fittings for pipes 
and tubes). 

Electroliers - 52 a i» m js - 

Machines and machinery for telegraphic purposes (but 
not including the motive power thereof). 

Other machinery, including electric motors (except for 
dental purposes, free). 


° 9 ” 
25 per cent. ad val. 
Free. 
97 
v 


80 per cent. ad val. 


25 per cent. ad. val. 


"u^ P . o . 
2 e . e ee . 
. 
i — — —— M MÀ 
ä— — —ä— 


Engines (other than portable) 90 „, - 
Portable engines.. : 855 15 s N 
WESTERN AUSTRALIA— 

Machinery 75 - ; $ - 5 

Parts of machinery... Ms E ss Es ..110 „ RA 

Electric batteries and meters (including Kelvin and | 10 11 »5 
volt) and galvanometers. 

Lamps and lampware .. - a zx .. | 10 $i $5 

Other electric light material, electric bells (except for | 5 $i 35 
telegraphs and telephones), and cables. . 

Earthen, glass, stone, and china ware, not otherwise | 15 » 5 
enumerated. f 

Electric lau ches and electric bronzes (including lamps | 20 is T 
attached). 

Telegraph and telephone materials, including instru- Free. 
ments. 

Copper wire, and platinum wire and foil. zè ae ds 


Note.—In the traffics of several of the Colonies dealt with in this table there 
is no separate reference to electrical machinery and apparatus. In such cases 
the rates of duty are given for those classes of articles with which the various 
kinds of electrical machinery and apparatus would probably be go , but it 
is not Mwaya certain how the tariff would be interpreted by the loc | Customs 
authorities. 

* Goods for the use of the bureau for meteorological observations maintained 
in Port of Spain by the United States Government, free. 

t Including packing (measuring outside the package as imported). 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


CAPACITY IN ALTERNATE CURRENT WORKING. 
By W. M. Morpgy, Member of Council. 
(Paper read January 10th, 1891.) 


Ts is an attempt to consider some of the effects of electrostatic 
capacity in insulated cables for alternate current working, especially 
as regards the power and plant. 

Distinctions formerly drawn between “current electricity " and 
“ static electricity " have left impressions on our minds by no means 
helpful now. When we come to deal with electrostatic capacity in 
engineering applications with rapidly alternating currents, we find 
that so far from being “ static” the conditions and effects are those 
of current or flow, and may most usefully be studied as such. 

Electrostatic capacity in cables in some respects is an advantage, 
but on the whole, it is a serious drawback iu alternate current work, 
mainly because it is directly and indirectly a cause of waste of 

wer. 

P Now that many applications of extra high tension alternate 
current distribution are being promoted, it may be useful to care- 
fully examine what is involved in this property as regards the power 
and plant required. 


In attempting to do this I may be allowed to begin at the begin- l 


ning, as I think this may be useful to many engineers who have not 
hitherto considered the ' subject in its relation to economy of 
Working. 

The capacity of a cable is measured usually by comparing it with 
that of a standard condenser, using a low pressure and observing 
the throw of a ballistic galvanometer. 

The unit of capacity is the farad, but as it is too large for prac- 
tical purposes, the practical unit adopted is the microfarad or 
ound db Of a farad. 

Electric supply cables have a capacity varying from about one- 
fifth of a microfarad to about one microfarad per mile, according to 
the size, the form, and the kind of insulating material used. — 

If two cables are connected to the terminals of an alternator, a 
current to charge the cables will flow into them as the pressure rises 
in each half period, and back again as the pressure falls. As this 
occurs usually from 100 to 200 times a second it is of course just as 
“continuous” as any other alternating current. The amount of 
e charging current is easily found if we know the capacity of the 
cable. 

Perhaps I may be allowed to give a practical idea of what a 
microfarad is, in terms of volts, amperes, and periods. 

The capacity current in amperes 


— Volts x periods per second X microfarads X 2 x 
: 1,000,000 


Take au illustration from ordinary familiar working conditions in 
order to fix in the mind a quantitative idea of this:— 


Une microfarad takes 0°6283 ampere at 2,000 volts 50 ~. 


The above expression assumes that the capacity is independent of 
the pressure. 

In order to satisfy myself on this point I was able, by the kind- 
ness of Mr. Gray and the Silvertown Company, to make some teste 
on some rubber cable in the tanks at the Silvertown Works. The 
alternator ran at 90 ~, and the pressure was varied from 2,000 to 
5,000 volts. The following readings were obtained :— 


Volts. Amperes. 
2,000 ... zs A T» — . 0°62 
2,500 ss a oa me S. 075 
3,500 Ps eas ies oe . 111 
4,000 ha 258 s - .. 1°29 
4,500 ... oe re ix sis e. 1°45 
5,000 . i 1°65 


These results, which are plotted in fig. 1, show that the current 
is simply proportional to the pressure, aud therefore that the 
capacity is not affected by the pressure. 

I may here draw attention to the ease with which capacity 
measurements of systems of mains may be taken. It is a measure- 
ment that is, I think, never taken by station engineers. 

Knowing the E.M.F. and the periodicity, it is only necessary to 
take the current. Then 

Amperes X 1,000,000 


Volts x ^ x 22 
If the tests are always taken at one E.M.F. and periodicity, the 
scale of the ammeter may be marked to read directly in microfarads. 
This method is of course merely according to the ‘Ohm's law” of 
the subject, but it does not appear among those given in standard 
works on the subject. As it can be applied wherever an alternator 


— microfarads. 


_is available, it should be useful to station engineers amd others, 


especially for taking the capacity after the mains have been laid. 
The test can be made at the full working pressure —aud variations 
of capacity with age may be easily observed. 

In order to show what the capacity current may amount to in 
practice, I have worked out the following table for a length of cable 
having a capacity of one microfarad. 

The capacity current is directly proportional to the pressure and 
to the periodicity. 

The “apparent watts," or the amperes multiplied by the volts, are 
proportional] to the square of the pressure for any given periodicity. 

The table gives the current taken at various pressures by a cable 
of one microfarad at 50 ~, also the apparent watts taken and the 
apparent H.P. Another column, to be referred to later, gives the 
true watts. 


TABLE I.—Capacrry Losses IN CABLES. 


Capacity Current, Apparent Energy, and Actual Energy required by a 
Cable of 1 microfarad at various E.M.Fs., 50 ~ 


1,000 0:314 314 0°42 39 
2,000 0:628 1,256 1°69 156 
3,000 0:942 2,826 3:8 350 
4,000 1:256 5,024 67 623 
5,000 1:57 7,850 10:5 973 
6,000 1:88 11,300 15 1,400 
7,000 2:3 15,400 20 1,910 
8,000 2:5 20,100 27 2,490 
9000 2083 25,430 34 3,150 
10,000 314 31,400 42 3,890 
15,000 | 462 | 69300 93 8,590 
20,000 6:28 125,600 166 15,570 
25,000 | 785 196,000 263 24,300 
30000 | 942 | 982,600 380 35,040 
35000 11 385,000 516 47,730 
40,000 502,400 679 62,300 


Fig.2 is plotted from this table, the upper curve giving the 
apparent power, and the lower curve the true power. Fig. 3 is the 
lower part of fig. 2 drawn to a larger scale. 

At 100 ~ the current and watts would be double, and at 25 
they would bé one-half of the values given inthe table. 

When it is remembered that large distribution systems working 
at 10,000 to 20,000 volts may, and probably often will, have cables 
the capacity of which may be scores of microfarads, it will be 
realised that the magnitude of the capacity effect is considerable. 
Even at low and moderate pressures it is by no means negligible. 

The term “apparent watts" is rather unsatisfactory. It is 
generally used to indicate that the whole of some volt-ampere 
quantity is not true watts, but it is sometimes applied to volt- 
amperes that are not watts at all. For instance, people will say, 
"So many true watts and so many apparent watts.” The safest 
plan seems to be to use the term “apparent watts” as including 
both true and false watts, adding the power-factor, when known, to 
show how many of the apparent watts are true and how many are 
false. 

The next question to consider is: What is the power-factor of the 
cables? This is very important, for whatever we may be able to 
accomplish in neutralising or compensating the charging current, 80 
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far as I know we can do nothiug to reduce the true watts absorbed 
by the dielectric of auy given cable at any given pressure aud 
periodicity. These true watts are made up of ordiuary copper loss 
or C?R due to any charging current flowing in the conductor, to 
leakage, and to dielectric hysteresis. 


Fic. 1.--Capactty CURRENT TAKEN BY CABLE AT VARIOUS 
E.M.Fs,90 -. 


The C?R loss due to the passage of the capacity current is usually 
 unimportant, at least in large cables. It is easily calculated. 

The leakage is also usually unimportant. Thus if a 2,000-volt 
cable has an insulation resistance of, say, 1,000 megohms per mile, 


30000 440000 80000 


Fra. 2.—APPARENT AND REAL KW. TAKEN BY CABLE OF 1 MFD.aT 
VARIOUS E.M.Fs., 50 ~. 


Upper curve = apparent kw., lower curve = real kw. 


the leakage willbe only 2 millionths of an ampere and 4 thousandths 
of a watt per mile. 
Then there is the loss from dielectric hysteresis; that is, the lose 


of energy due to the insulating material being subjected to rapidly 
repeated and violent electric straina. 

Whether this effect is simply due to mechanical friction 
caused by rapidly repeated attractions and repulsions between the 
particles of the insulating material, and between that material 
and the metal within it and outside of it; or whether it is due to 
some more obscure molecular or polarisation effect, I do not know. 
A simple explanation is to be preferred if a satisfactory one can be 
gut. From what we can observe of actual mechanical vibration it 
seems possible that the first-mentioned cause is sufficient to account 
for the loss. 

But how much is this loss ? 

By the kindness of Mr. Sparks and the County Company I have 
been enabled to make some tests on this and other points. 

The cable placed at my disposal was 54 miles of 37/15s concentric 
rubber covered. It was steel sheathed, drawn into 2-inch cast-iron 


Fio. 3.—(Tnis is THE LOWER PART OF FiG. 2 DRAWN TO A 
LARGER SCALE.). ° 


Upper curve.= apparent KW., lower curve = real Kw. 


pipe—the outer conductor was earthed, and the steel sheathing also 
earthed every 220 yards by stranded copper cables bolted to the 
iron pipe. 

This cable was intended to be used at 6,000 volts 50 ~, but my 
test was made at 2,050 volts 100 ~. 

The makers’ test gave the capacity as follows :— 

'86 microfarad between inner and outer, and 
1:06 - outer and earth. 

As the outer was earthed, I need only consider the inner. The 

capacity current should be 


2,050 x 100 x 86 X 55 x 2r 
1,000,000 


I found the actual current was 6 amperes—practically confirming 
the makers’ test. It was interesting to find that a measurement made 
at a high E. M. F. and high periodicity gave the same result as a ballistic 
galvanometer test with a low E.M.F. The cable was run for several 
hours with a Thomson recording wattmeter in circuit, this instru- 
ment having been specially tested by the County Company at low 
power factors. The pressure was nearly steady at an average of 
2,040 volts, the current being 6 amperes. The apparent watts were 
therefore 6 x 2,040 = 12,240. 

The true watts, by the wattmeter, were 1,515, or 275 watts per 
mile. 


= 6:092 amperes. 


1,515 ; 
The power factor — 12.240 " 0'124; that is to say, the true 


watts were 12:4 per cent., or about 4th of the apparent watts, 

The C*R* and the leakage were both negligible, so the whole of 
this loss was due to dielectric hysteresis. 

It cannot be said that 2,226 apparent watts and 275true watts 
per mile are negligible quantities. This is at 2,000 volts, 100 ~. 

When the cable is worked as intended at 6,000 volts, 50 ~, the 
losses per mile will be— 

86 x 6,283 x 3 = 1:621 amperes. 
The apparent watts per mile 1:621 x 6,000 = 9,726: 
and the true watts 9,726 x '124 — 1,206 per mile. 

This of course is on the assumption that the power factor is the 
same at high pressures as at low (as seems probable), and that the 
loss in this instance was accurately determined. 

The dielectric loss is not preventible. It may be lessened by 
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* The C?R in this case = 13:4 watts. 
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increasing the thickness of the dielectric—that is, by reducing the 
strain —or by using a dielectric of low specitic capacity, and by 
working at a low periodicity ; but for any given case it must be 
accepted as one of the conditions of working. In some respects it 
is like the hysteresis loss accompanying the magnetising and de- 
magnetising of iron. 

But dielectric hysteresis seems to differ from magnetie hysteresis 
in showing no saturation effect, Possibly at very high pressures the 
cürve may begin to bend down, but I should expect the insulation to 
break down earlier than the proportional law. 

lL have already said that the actual loss in the dielectric, whatever 
its amount, is going on always when the mains are energised— 
whether any power is being transmitted or not. In the case just 
examined of the 6,000-volt 50 ~ transmission it amounts to about 
0:23 watt per foot of cable. So far asit is & cause of waste of 
power this may he, and often is, a much more important loss than 
the ordinary C?R copper loss. This will be seen from the following 
comparison:— . 

The 37/15s cable (0:154 square inch) has a resistance of 0271 
ohm per mile, or 0:542 per mile for the two conductors. The con- 
stant dielectric loss of 1,206 watts per mile is therefore equivalent 
to a copper loss due to the constant passage through both conductors 
of 47:2 amperes, or at the current density of 326 amperes per square 
inch; (or in the single conductor 67 amperes = 460 amperes per 
square inch), or a current that would give a drop of 25°6 volts per 
mile, or 0'46 per cent. per mile on a 6,000-volt circuit. ` If the 
cable is in continuous use its dielectric uses up 10,564 D.T. units 
per mile per annum. 

To further illustrate this loss J have worked out tables for 2.000 
volts aud 7,500 volts, taking five commercial sizes of concentric 
cables and giving the dielectric losses, and the copper losses that 
would be equivalent to those dielectric losses. I have taken the 


dielectric power-factor as 0:124 as before. This factor may, of 


course, vary with different cables. 


TABLE II.—CaBLes WORKING AT 2,000 vorTs, 50 ~. 


Losses in Dielectric per Mile, - 


17/20 19.20 


Size of cable 5 19/16 19,714 37/16 
Copper section: sq.in.... | '007 019 7060 , 094 118 
Resistance vit i 6 2:218 7 45 30 
Capacity, mfd. tea "33 5 6 7 75 
Apparent watts ... e. 0 419 628 754 880 944 
True watts au 52 4 R 93 109 117 
2:05 595 , 1155 156 | 18 


Current (and cur- , Amp. 
rent density in | 
conductor that | Amp. | 
would give loss - per } 120 
equivalent to , 5u.'!n. 
that in dielec- | | 
tric | 

B.T. units per mile per) 455 683 
year | | : 


312 192 165 153 


1,025 


TABLE IIL.—CABLES WORKING AT 7,500 VorTS, 50 ~. 


Losses in Dielectric per Mile, 


| | 


Size of cable 17/20 | 19/20 | 10716 | 19/14 | 3716 
Mfd. per mile ... ET 2 33 364 425 454 
Apparent watts 3,300 5,450 | 6,000 | 7,000 | 7,500 
True watts B pts 410 670 144 870 930 

Current (and cur- | Amp. 83 17:4 | 32:6 44 507 


rent density) in 
conductor that | Amp. 
would give loss p ber } 1,180 913 540 467 430 
equivalent to | 99!" | 
that in dielec- 
tric 

B.T. units per mile peryear | 3,590 


5,870 6,520 7,630 | 8,147 


| 


NoTE.—In these two tables the equivalent copper loss is taken as that in a 
single conductor -not in a“ lend and return?“ for the reason thatthe diclectrio 
lors is the saine (for the same capacity) whether the main is a single one or 
double. 


Take a higher pressure illustration. Imagine asystem of 40 miles 
of cable, working at 23,000 volta 50 ~, the capacity being 0:5 mfd. 
pet mile. With no load and no apparatus connected to the mains, 
the generator would have to provide a charging current of 125:G 
amperes at 20,000 volts = 2,512,000 apparent watts. 

It the power factor is *124, then the actual energy absorbed by the 
mains will be 311,488 watts, and the number of B.T. units consumed 
per year will be 2,728,633, or an annual output that is exceeded by 
only a very few electric supply stations in this country. The loss 
works out at 1°5 watts per foot of the cable. : 

One rather unfortunate property of cables is shown by these 
tables. I refer to the fact that as different sizes of cables, made 
systematically to be suitable for safely working at auy given 
pressure, have capacities which do not lesseu very much with 
decrease of size, the dielectric loss of small cables is therefore dis- 
proportionately large. For example, in the five sizes given, the 
section increases in the ratio 1 to 17, but the capacity only as 1 to 
2*28. 


The carrying power of a cable is limited in most cases by drop 
of volts rather than by heating or loss of power, otherwise this 
dielectric loss would very much restrict the load that could be put 
on cables. 

Nevertheless, this loss seriously affects tho question of raising the 
pressure for long distances or large powers, at least where under- 
ground or covered conductors have to be used. As the copper loss 
is Inversely as the square of the current, the temptation is to increase 
the pressure and reduce the current. But the dielectric loss being 
proportionate to the square of the pressure, aud being moreover a 
constant or all-day loss, whereas the copper loss is only fully felt at 
times of full load, limits to increase of pressure are imposed which 
may be reached sooner than has been supposed. 

This opens a field for very careful consideration—and balancing 
of advantages—of high and low (or lower) pressure. I do not 
attempt to make any comparisons now. Every case must be 
examined on its merits and due weight given to load-factor, drop, 
value of power, plant capacity, and so on. | 

I believe the general opinion has been that the production of 
pacity current involved practically no expenditure of energy; 
that it was in reality a wattless current, and that the only waste—a 
sufficiently considerable one—was in running the alteruator under 
light load. I think nothing contrary to this opinion was put 
forward before the recent Parliamentary Committees on Power Bills. 
These committees were assured, for instance, that so far as power 
was concerned, the losses with underground cables were the same as 
with aerial lines. I fear this is by no means the case. I do not 
wish to adopt an alarmist tone on this subject, but I think it will be 
admitted that if the tests referred to above are even only approxi- 
mately correct, the subject deserves the very scrious cousideration of 
electrical engineers. 

It is probable that those who have had to do with extra bigh- 
tension mains, or even with long or extensive mains, working at 
moderate high pressures, will have noticed, as I have, that when 
switching such mains on, the engine has been checked much more 
than would be consistent with the production of merely. wattless 
current, 

(To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS 
(GLASGOW SECTION). 


Discussion ON Mr. YorKE's PAPER. 


THE third general meeting was held in the smaller Hall of the 
Institute of Engineers and Shipbuilders, 207, Bath Street, on 
Wednesday, January 9th, Prof. Magnus MacLean in the chair. A 
paper (published iu last week's ELECTRICAL. REVIEW) was read by 
Mr. R. F. Yorke (Subject: “ Practical Notes on Water-Power for 
Electrical Purposes ") and the following discussion took place :— 

Mr. WiLLIAM McWutnTER, Member, in opening the discussion, 
said that he was afraid there was very little to discuss, and were he 
to say what he felt inclined to say he was afraid it would perhaps be 
displeasing alike to the author of the paper and the meeting. It 
was very natural for anyone who had the Proceedings of the Insti- 
tution at hand to turn back for a few years, and doing this, he had 
been led to read a very admirable paper on “Turbines” in the 
volume of the Proceedings for 1896. In this paper every aspect of 
the very important question of turbines was entered into. In goiug 
over this paper, it had occurred to him that, seeing so many of the 
members of the Local Section of the Institution were young men, it 
would be a very good thing for them to ask the Parent Institution 
to supply their Section with a full set of the Proceedings, to be 
readily accessible to all the members and. associate-members of the 
Glasgow Section. Anyone who had had anything to do with turbines 
must have come to the conclusion that the turbine invented bv Sir 
Prof.) James Thomson in 1850 or 1851 was a most perfect machine. 
Those who had had the pleasure of working with that machine could 
not give it too high praise. With regard to the question of pipes 
referred to by Mr. Yorke, of course everybody kuew that they were 
a very important factor in any water-power scheme, and were very 
often neglected or misunderstood. A paper read by Mr. Gale, of 
Glasgow, before the Institute of Engineers and Shipbuilders, some 
time ago, showed that not in the last but in the former scheme for 
bringing a water supply to Glasgow from Loch Katrine the formula 
used had been altogether out, and those who wished to go into 
calculating the dimensions, &., for water schemes would do well 
to refer to that very excellent paper. It was clearly shown there 
that even up to two years ago the most experienced men in that 
work were altogether at sea as to what was the proper formula to 
be used in connection with water pipes. Concludiug, the speaker 
said he had no doubt at all, that if their coal fields got worked out, 
and coal bills continued to go up as they had been: doing, iu. the 
course of the next generation water would bea very important factor, 
and it would receive from electrical engineers that attention which 
it has not vet received. | 

Mr. RiTcHIE, Edinburgh, Visitor, on the invitation of the chair- 
man, said: I have listened with pleasure to Mr. Yorke's paper, aud 
as a manufacturer of turbines, I am naturally interested in the 
development of water-power. "There is no one better qualified to 
treat the matter well in all its bearings than Mr, Yorke, and I 
believe I am correct in stating that no other electrical eugfueer. in 
Scotland has installed so many water-power plants for electric 
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lighting, many of them of considerable size. Mr. Yorke has spoken 
on the subject very generally, aud I should have liked him to have 
given usa little more detail in connection with the running of 
water-power machinery, for the benetit more especially of the 
younger members of this Institution, who may have some difficulty 
in grasping principles involved in the application of turbines to 
electric lighting. Mr. Yorke has stated clearly the different types 
of turbines, and with most of his statements J am at one with hint; 
as time is limited, I shall merely touch on one or two points. 
Mr. Yorke, iu referring to suction pipes for turbines, stated that a 
pipe laid on a slope was a failure in maintaining a good vacuum; 
this I have proved, and I think Mr. Yorke's theory of the air 
bubbles to be the correct and generally accepted view. At the 
same time I understand that sloping suction pipes are used in 
America, but perhaps the turbines to which they are titted work 
mostly at full load with the ‘pipes running full when there 
is less tendency to destroy the vacuum. I do not agree with 
Mr. Yorke iu regard to governing turbines. I think every 
turbine ought to be fitted with a governor. A storage battery 
may in many cases be a necessity, and I kuow that where storage 
batteries are used it is generally considered that a governor is 
necessary, but, as every one knows, batteries have their weaknesses, 
and where the water supply is such that the turbine can be run con- 
tinuously, I think it is to be preferred. Great improvements have 
been made in governors of late, aud one of the most improved 
forms of governiug turbines has been at work for the last two 
months night and day without attention, more than oiling, &c., 
driving a dynamo for lighting, heating, cooking, &c. The varia- 
tions of load are considerable, but still there isa very small per- 
centage of rise or fall in the voltage. Mr. Yorke has said there are 
no large transmission plants in this country, and when compared 
with those on the Continent and elsewhere this is true. The 
largest I kuow of is in Ireland, where at Milford, on the River 
Barrow, there are two 50-H. . and one 80-H. pb. turbines at work 
generating alternating current at 2,500 volts, which is sent into the 
town of Carlow, 54 miles distant, where it is used for lighting aud 
also for motors iu several small industries. A contract has just 
-been made for nearly 2,000 n.r. in the north of Ireland, and several 
thousand horse-power is being negotiated in the north-west of 
Ireland; pcople are now waking up to the fact that even in this 
eountry there is some prospect of useful work beiug got on a large 
scale from water-power. As Mr. Yorke is so well acquaiuted with 
the west of Scotland, the district of greatest rainfall, I am some- 
what disappointed that he was not able to enlighten us on the 
prospects there for the utilisation of water-power on a large scale. 
Perhaps it is not generally known that some very high falls are 
already used for power. On the Ochils, near Stirling, there is a 
Girard turbine working under a head of 860 feet, and at Brora, in 
Sutherlandshire, there is a Pelton wheel working under 950 feet. 
head, and these are only samples of what might be done all over 
the north and west of Scotland. 

Mr. G. T. Br4okwoop Murray, B.Sc., Member, said: I have 
listened with the greatest interest to Mr. Yorke's paper on“ Water- 
Power," and I think he has brought forward some very interesting 
points. My father and I have had a fairly wide experience in 
designing and putting down water-power clectric generating plant, 
and we have met with some of the difliculties with suction pipes 
which Mr. Yorke mentious in his paper. Ido not think that for 
long suction pipes the plan suggested by Mr. Yorke, namely, of takiug 
them out horizontally aud then vertically downwards, would always 
be found satisfactory ; although the air given out by the water due to 
the reduction of pressure below atmosphere would be carried along 
the level portion, it would almost certainly lodge just where 
the bend down occurred, as the speed of the air bells 
upwards in the vertical portion would be greater than the down 
velocity of the water, unless this latter were made fairly high by 
reducing the section of the vertical pipes. From experiments I have 
found that for every size and slope of pipe there is a certain speed 
at which bells of air travel along the pipe. It is evident, of course, 
that unless the speed of the water in the pipe be greater than this 
speed, the air will not be carried forward and discharged, but will 
lodge or travel back. I may quote as an instance a small turbine, 
which we put down in 1887. This was worked with 10 feet of head 
and a suction tail-race 180 yards long of 6-inch cast-iron pipe, 
having a gross fall of 19 feet. . Of this 3 feet was lost by friction. 
The pipe was carried ont nearly horizontal from the turbine, having, 
in fact, in the 180 yards, barely 3 feet of fall, aud then had a 
vertical drop of rather over 13 feet. When started up the suction 
gradually rose to about 9 feet, but remained there, whereas 
16 feet of suction ought to have been got. The velocity of 
the water in the pipes was 3 feet per second. To remedy 
matters we put on a butterfly type of foot valve at the outlet and a 
self-acting air valve just at the turbine. The suction pipe was 
then filled up before starting by turning on a small quantity of 
water and allowing the air to escape. The turbine was started by 
opening the foot valve and turning on full water. The full suction 
of 16 feet was then got, but after about eight hours’ run this fell to 
about 14 feet, showing clearly that air was gradually gathering. In 
another case we put down a siphon to provide an auxiliary supply 
to à power. plant, which had, I think, some novel and interesting 
features. It will he better understood by reference to the accom- 
panying sketch. From the inlet, a, to the outlet, B;the length of 
the pipe was 480 yards. The siphon was 4-iuch ordinary cast-iron 
pipe, and was designed to pass 9 cubic feet per minute. The fall 
from the inlet to the outlet is 16 feet. The loss by friction amounted 
to 6 feet. ‘I'he line, a D, indicates the hydraulic mean. The height 
of the highest part of the siphon above the hydraulic mean is 20 feet. 
At the outlet of the siphon we passed the whole of the water 
through a simple form of ejector, or water jet air pump, as we called 
it. To work this jetpump we had a head of 10 fect, as will be 


seen by reference to the diagram. The vena contracta of the pump 
was 9 inches diameter, and the pump gave us a suction of 21 inches 
of mercury, or equal to 24 feet of water. From the jet pump a 
4-inch pipe was led to an air vessel fixed on the highest part of the 
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siphon, and the pump proved far more than sufficient to pump out 
all the air either excluded by the water or leaking into the siphon. 
As a matter of fact, we several times let a large quantity of air 
into the siphon, but in a very few minutes the pump had cleared it 
out and was working with almost solid water in the 4-inch pipe. 
With the pump out of action, the siphon would only run about 
five hours; with the pump in action it ran two days and then 
stopped. On investigating the cause, it occurred to us that the 
nearly flat part of the siphon between c and E had not sufficient 
slope to ensure air bells, generated in that part, returning to the 
air vessel. This supposition we confirmed by experiment. To over- 
come this difficulty, an auxiliary air pipe was led from E and con- 
nected on to the other air pipe near c. All trouble then vanished. 
The siphon worked continuously without a hitch. I think that in 
many instances where it is at all important to get the full effect of 
the suction, it would be well worth the engineers while to fit on a 
small jet pump, such as we used to keep the suction. pipes clear of 
air and ensure the highest working efficiency. As to Mr. MeWhirter's 
remarks on governing, permit to point out that the problem is a far 
more difficult question than that of simply moving the guide blades. 
There is the momemtum of the whole mass of water driving the 
turbine to be checked, and if this is attempted too rapidly, hunting 
is the result. The subject is much too large and intricate to be dis- 
cussed at this meeting. With my patent turbine governor, how 
ever, as manufactured by Messrs. Gilbert. Gilkes & Co., of Kendal, 
we have found it possible to govern within 2 per cent. from no loud 
to full load. I may mention that these governors are fitted on the 
eight turbines used for the lighting of the town of Launceston, 
Tasmania. 

Mr. W. A. CHAMEN, Member, asked if Mr. Yorke would be good 
enough to explain in his reply whether the turbines at Chèvreg 
maintained their load even with so large a variation iu the head as 
50 per cent. Mr. Yorke had stated that they maintained the speed, 
but he presumed that they could not maintain the same load. He 
also asked why, if the air bubbles destroyed the vacuum with an 
inclined suction pipe, they did not act iu the same way with a 
vertical suction pipe. With regard particularly to the question ot 
governing as applied to turbines, used for private house installa- 
tions, he described the turbine and dynamo plaut put down at 
Braemore, Ross-shire, for the late Sir John Fowler. The head of 
water available was about 200 feet, being obtained from a reservoir 
away up the side of the mountain right above the house. The 
turbines were fixed in part of the kitchen premises of the house 
itself. They were of Messrs. Gilkes’ make, and of the vortex type, 
three in number, each being of 12 H.P., and running ata speed of 
1.200 revolutions per minute, and each being coupled direct to a 
Crompton dynamo. The governing was managed by a Willans 
electric governor, consisting of a shunt solenoid, working a water 
relay, which controlled the supply to a powerful bydraulic 
ram, arranged so as to open and elose the guide blades of the 
turbine, an operation requiring a considerable amount of power. 
No accumulators were used, and the governing proved extremely 
successful, the only trouble being that at first the delicate water 
relay valve got choked by some of the peatty matter from the 
water. This was remedied by inserting a fine filter, which how- 
ever itself became choked after a few days’ run, and required 
frequent changing of the filter papers. There. being no 
accumulators, a novel device in the shape of an alarm clock, 
arranged to open the connection to a hydraulic cylinder, 
working a sluice valve, was fitted so that everyone, including the 
attendant. could retire to bed leaving the plant running. When the 
desired time arrived the clock turned on the water to the cylinder, 
which, however, was only allowed to pass very slowly through a 
small-bore cock and pipe so as to ensure a very gradual shutting 
down of the plant. giving notice by the dimming of the light to any 
persons who might not be already in bed that the supply would 
absolutely cease within about a quarter of an hour, thus giving them 
time to be fully prepared before the final extiuction. The installa- 
tion was carried out something like 15 years ago, and he had not 
heard anything of it lately. He much regretted the absence of Mr. 
Sam Mavor, who, he knew, had dealt with it from time to time since 
it was first put down, and who might have been able to give some 
further interesting information respecting it. 

Mr. J. M. Munro, Member, said: Mr. Yorke has said that water- 
power is an interesting subject, and that for two reasons:—(1) 
Because of the variety of problems presented in practice by diverse 
conditions. (2, Because ofa partial analogy between hydraulic aud 
electric laws. His theme and its treatment suggests, although it 
does not state, that there is a hydraulic analogue to the writing of 
a paper for this Association. To get power iu a paper there is 
needed not only a smooth flow of words but also au effective head, 
Nor does the paper lack that other source of interest arising from 
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diversity. But the most striking feature of the paper—as of water- 
power plant—is its simplicity. The author has mot harasssed our 
minds with novelty of methods nor with detinite details of results, 
nor yet with great projects for harnessing for useful work the local 
results of the evaporative energy of the sun. His praiseworthy aim 
evidently has been to encourage even the youngest of his audience 
by a revelation of the simple, not to say obvious, maxims which 
guide much not unsuccessful practice in water-power engineering in 
this country. One could have wished, however, for more detinite- 
ness in the numerous asides referring to the author's own experi- 
ence. Some of these were interesting and useful, but less so than 
if figures had been furnished. To take the first of them as a 
sample: when Mr. Yorke states that he has improved the efficiency 
aud added tothe power of many water-whéels by reducing their 
speed, it would have added usefulness to the remark if he had 
given details explaining the conditions and the ascertained 
sources and accounts of loss and of gain. In dealing with 
calculations regarding the best size of pipe, Mr. Yorke recom- 
mends a certain velocity of flow in the pipe. He certainly 
refers to the length of pipe line as something which should also be 
taken into consideration, but this length is the really important 
factor. 'l'here are places where it would pay to greatly exceed the 
recommended velocity ; there are places where its adoption would 
ruin the scheme. The method used in some offices is this:—A 
diagram is prepared once for all from the familiar formule, which 
shows at a glance the loss of head per yard with any ordi- 
nary quantity of water and size of pipe. With this it is easy to 
compare costs and losses, aud rapidly to select the right pipe. 
Some such diagram would have been a useful addition to the paper, 
and quite in keeping with its scope. I do not notice on the 
walls any drawing of the specially interesting turbines of Chévres, 
to which Mr. Yorke referred. The author of the paper has had 
much experience of suction pipes. Perhaps in his reply he will say 
what is his opinion as to the advantage of gradually widening the 
lower end of such tubes so as to reduce the velocity of exit. This 
has been recommended by some engineers, but more figures of actual 
trial are wanted. The opened soda-water bottle serves very well 
Mr. Yorke's purpose of illustrating how bubbles of air are given off 
under the reduced pressure in the suction pipe. His improved 
results got by carrying suction pipes horizontally, and then vertically, 
rather than on an incline,are worthy of noteaud experiment by other 
engineers. As to the cause of the improvement, one speaker has 
suggested that it is due to the velocity of water in the vertical por- 
tion, where alone, under Mr. Yorke's arrangement, air bubbles have 
a tendency to travel up the pipe. This speaker reminded us that at 
a certain "critical" speed the velocity of the water exceeds the 
epeed of the ascent of the air bubble relative to the water, and so 
the air bubble is carried forward and out. This point also seems 
worthy of attention in laying pipes, especially near the top of the 
whole pipe line, and also just below the turbiue, where the pressures 
are lower aud air bubbles are more freely evolved. In Mr. Yorke's 
arrangement the horizontal water has almost the same velocity as 
the sloping or the vertical, but as the pipe forms a horizontal water 
plug against the ascent of air from the lower parts, it also bears 
away air bubbles brought down from above. For if any air leaves 
the water it only lodges on the surface of the water, reducing the 
arca and quickening the speed. So any enlargement of suction 
pipe may be a mistake if it slows down water below this “ critical ” 
speed. A greater drop than 25 feet in a suction pipe does harm, 
chiefly because a too far reduced pressure below the turbine blades 
facilitates the escape of occluded air from the water, while anything 
approaching a vacuum might even draw in air through the turbine 
shaft and its journals or elsewhere, according to design. Of course, 
were it not for inwards air leakage, occluded air carried down, air 
bubbles, and air admitted by an insufliciently covered discharge 
pipe, any reasonable addition whatever to the usual 25 feet of 
vertical length of suction pipe would do no harm if it could do no 
good, beyond 34 feet. Doubtless Mr. Yorke has records of pressures 
in suction pipes, as ascertained by gauges at several points under 
various working conditions. In this matter, as in so many others in 
his paper, a few figures would have been a useful addition to the 
statements made. But after all, Mr. Yorke has given us a number 
of opinions, formed or endorsed by him as the result of extensive 
experience in his subject, and the paper is to that extent valuable. 

Mr. GEORGE A. CLARKE (visitor), speaking at the request of the 

chairman, said he had not intended to make any remarks. In the 
subject before them there was ample opportunity for engineers, 
especially electrical engineers, to get a little further ahead than 
they were. He thought Mr. Yorke had not given them all the 
information he could have done. Perhaps Mr. Yorke did not wish 
to give it all away. He had not given them any information as to 
what could be done in the way of compounding dynamos when the 
water is a good bit away from the house. He thought if Mr. Yorke 
had given them more particulars regarding what he had done in 
getting over the great number of difticulties which always crop up in 
water jobs instead of giving them so much elementary matter with 
regard to the water-wheels and turbiues, the paper would have been 
very much more useful. 

Mr. YORKE, in reply, said: I have, in the first place, to thank the 
members for the kind manner in which they have received the paper 
read by me, and I think that all will agree that the discussion has 
been & most interesting one. I only propose briefly to touch on 
some of the points raised, as I think, in a general way, the various 
speakers have answered each other. There are a few points raised, 
however, to which I should like to refer. Mr. McWhirter was 
inclined to doubt that it was possible to run an electric light installa- 
tion working under the continuous system described in the paper, but 
I can only reply that such a system is and has been in use for a great 
number of years without any of the troubles anticipated by him having 
arisen. It must be pointed out, however, that when a charging current 


is spread over 24 hours, instead of the ordinary 6 or 8 hours, that 
the charging current is, of course, reduced to one-third or one-fourth, 
and that it is found that when charging continuously at this low rate 
the variation in pressure is only slight. On the other hand, as 
pointed out in the paper, the lifetime of the accumulator is greatly 
prolonged. I was very pleased to hear Mr. Ritchie's remarks, as he 
has had so much experience in water-power in this country, and I 
was glad to hear that he aud others &re quite satisfied with the 
possibilities of  etfectually governing turbines. Mr. Murray’s 
remarks on the same subject were also interesting, as I 
know he has given considerable attention to the matter, 
which involves many difficulties. Many of the members 
referred to the question of suction pipes alluded to in the paper. 
This subject is a very interesting one, and had space 
permitted, it is one which I should liked to have dealt with at 
greater length. Mr. Chamen asked a very natural question as to the 
reason of air troubles arising with a suction pipe laid on the ei ts 
when no such air troubles appear when the pipes are laid vertically. 
My explanation is that when the pipes are laid vertically, the 
velocity of the downward current of water is greater than the 
upward velocity of air bubbles, and therefore it is impossible for air 
to accumulate at the top of the suction pipe. "The result to be 
deduced from this theory is fully confirmed by the fact that suction 
pipes of too large a diameter do not answer, and recently a case was 
reported to me where suction pipes too large in diameter had had 
to be taken up and replaced by those of smaller diameter. Mr. 
Murray was under the impression that under my system of laying 
the suction pipes horizontally and then vertically there will be a 
tendency for the air to collect at the bend, but in practice I can 
assure him that such an effect does not occur, and that the same 
vacuum is obtained as if the pipes were fixed vertically. Both 
Mr. McWhirter and Mr. Chamen refer to Mr. Steigers paper read 
before the Institution some years ago, and briefly referred to in my 
paper. That paper was a very interesting one, and should be read 
by all those interested in water-power questions; but it is solely 
dedicated to the question of turbines for low falls, with special 
reference to the class of turbine used so successfully by the Swiss 
firms, of wl. ich Mr. Steiger is the English representative. Mr. 
Chamen asks whether, while maintaining the speed of such turbines 
as those in use at Chevres, the full power also is maintained, but I 
understand that such is not the case. With a full fall of 30 ft. 1,200 Hf. P. 
is obtained and 800 H.P. with a reduced fall of 15 feet, the speed of 
80 revolutions being maintained. Mr. Field criticised the paper as 
wanting in figures, but this question has been so very fully. dealt 
with in the engiucering and electrical papers lately by Mr. Kershaw 
that it was unnecessary for me to add more, and I can only refer 
those anxious for figures to the articles mentioned. They will find 
that a very full comparison has been made of the cost of water- 
power as against steam and gas engines, both with reference to the 
original outlay and the annual costa. 


LIQUID FUEL. 


Mr. E. L. OnpE's paper before the North-East Coast Institution of 
Engineers on “ Liquid Fuel" is full of useful figures. The last 
few years have seen a great development in the liquid fuel industry. 
Oil has been found along the Eastern Steamship route, beyond the 
Caspian area. Timor and Borneo both yield oil. The crude Borneo 
oil contains :— 


Carbon ... 87:90 per cent. 
Hydrogen DM ; 10778 „ 
Oxygen ... Gas 8 „% 124 „ 


It has a flash point of 211° F., a boiling point of 395°, and a 
calorific capacity of 18,831 B. Th. U.; it is clean and mobile, and with 
so high a flash point is safe in use. If boiled, a residue of solid 
carbon is very apt to deposit in pipes and passages. In burning 
liquid fuel, full etficiency can only be obtained in a refractory lined 
furnace which will vaporise the oil. Borneo oil will raise 12:5 lbs. 
of water at 212° to steam at 212° per lb. of oil, showing an effi- 
ciency of 64'6 per cent. These results are obtained with a purely 
mechanical spray. | ` 

With steam or.air-produced sprays, the oil is better divided 
into fine particles, and as much as 13°14 lbs. of water has been 
evaporated. When the oil is actually vaporised, as has been tried 
in retorts maintained at a red heat with steam-projected sprays, the 
retorts are apt to clog up with solid carbon. 

In the presence of superheated steam these oils will fractionally 
distil without cracking. This is said to be due to the effect of the 
steam in lowering the boiling point—i.e. more correctly speaking, 
the mean boiling point. This distillation, however, does not appear 
to be possible with any medium other than steam, and the oil must 
be nearly boiling before steam is admitted, wherein lics the danger 
of cracking taking place. 

The vapour thus produced can be completely oxidised by the 
amount of air chemically necessary. Here, for example, is an 
analysis of waste gases from oil combustion which proves this to be 
the case, except so far as there is some uncombined oxygen, pointing 
to a slight excess of air:— 


Carbon dioxide ... . . 13°23 per cent. 
Oxygen ... in ide TN *. 36 i 
Nitrogen... di we .. 832 à 


Hydrocarbon vapour is very unstable, and depends entirely on high 
temperature for its existence. It is milky white, of pungent odour, 
and very irritating if inbaled. At 60 it is almost impossible to 
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ignite it, but it burns with brilliance in the presence of hot bricks, 
and the inference is that the vapour is first converted into acetylene 
by the temperature of 1, 000“, and first burned as such. The loss of 
fresh water due to using superheated steam is, of course, a dis- 
advantage on board ship, but the author thinks it more than 
balanced by the greater efficiency secured, and it is very much to 
be questioned whether with air-blown spray more steam is not lost 
in the air compressor than would blow the jet direct. 

On the whole, it is concluded that Borneo oil should show a 
reduction in consumption of 40 per cent. as compared with coal, a 
reduction of 15 per cent. in bunker space, and of 50 per cent. 
for the same radius of action, while the stokehold staff may be cut 
in two. 

Certain precautions are necessary in using oil. The crude oil 
contains a good deal of water and dirt. It ought to be filtered 
before it passes to the pipes. As regards water, even if as much as 
five of water to three of oil be passed into the furnace there will 
not be extinction. Most crude oils appearto have a specitic gravity 
from ‘9 to ‘98, so the water does not gravitate out readily, and it 
seems desirable to heat the contents of the bunker so that the water 
may separate out, for oil expands more than water, and allows the 
water to sink more easily, not merely because of gravity, but also 
because of its greater mobility when warm. 


PROSECUTION OF AN ELECTRIC LIGHT 
COMPANY. 


AT the Greenwich Police Court on Friday, before Mr. G. G. 
Kennedy, the Blackheath and Greenwich District Electric Light 
Company, Limited, River Terrace, East Greenwich, were summoned 
by Mr. Joseph Owner, H.M. Inspector of Factories, allegiug that 
a person named Arthur Robinson was killed on Oct. 22nd in con- 
sequence of the company having failed to securely fence certain 
dangerous machinery. "There was a second summons for failing as 
occupiers to register the accident within a week of its occurrence, 
and a tbird for not fencing machinery dangerous to people employed 
on the premises. Mr. Gray was counsel for the Home Oflice, and 
Mr. Blanchard Wontner defended. 

Mr. Gray said that Robinson, who was a carpenter, was engaged 
in fitting a railing around the switchboard, and was taking out some 
bolts with one hand when the other came in contact with live metal, 
death resulting instantaneously. This was the second case which had 
been caused by the same switchboard. The case was brought under 
Section 5, Sub-section 3, of the Factory Act, 1878, as amended by 
Section 6, Sub-section 2, of the Act of 1891. He thought that all he 
had to do was to bring the case within that section. 

Mr. WoNTNER said that the switchboard was isolated on a raised 
gallery, and no one was allowed to be near it but the operators. 
The railing, which Robinson was fitting at the time of his death, 
was an additional precaution, and in touching the switchboard when 
he did he was acting disobediently. The company were anxious 
that everything proper should be done, and were now going to 
introduce a new design. | 

Mr. OwxER gave evidence as to the construction of the switch- 
board. He knew that the handles had been raised after the first 
fatal accident. 

Prof. C. V. Boyes, a consulting electrical engineer, said that the 
switchboard could be protected, and it was not necessary to have 
exposed metal dotted all over its face. 

Mr. JAMES SWINBURNE, Vice-Presideut of the Institution of Elec- 
trical Engineers, said that it was a mistake to have daugerous bare 
parts on a switchboard. The precautions taken in this case were 
good extra precautions, but the switchboard should be safe, and the 
making of it so was a matter of no difficulty. Even a skilled person 
had moments of inadvertence. The switchboard was not particularly 
bad, as the fault was very general in switchboards. He should say 
that this board as an ordinary thing was safe, but it was dangerous 
to those working it, and exceedingly dangerous to those repairing it. 

The summons was adjourned for a fortnight. 


THE MUNICIPAL ELECTRICAL ENGINEER'S 
VIEW OF THE PARIS EXHIBITION. 


By E. K. SCOTT. 


Mr. V. A. H. M'CowEN has recently presented a report to 
the Gas and Electric Committee of the Belfast Corpora- 
tion on the electrical exhibits at the Paris Exhibition. Read 
in conjunction with the report by Mr. N. E. Fedden, of 
Sheffield, it would almost appear as if the British manu- 
facturer is going to have a pretty bad time. The italics in 
the paragraph below are, at any rate, significant of a good 
deal to home manufacturing firms. Mr. M'Cowen says :— 
As far as continuous-current dynamos are concerned, I 
believe there is very little to choose between Continental and 


British. There is no doubt that the commutation on the 
Continental slow-speed machines seen running was practi- 
cally perfect; whether they can obtain such good results with 
large high speed sets is another question. As a rule, the 
design and finish óf the machines compared favourably with 
the best British make. Offers from Continental firms for 
this type of plant should be carefully considered. 

* [n polyphase work Continental manufacturers are un- 
doubtedly before us, and when we require plant of this type, 
either ‘ generating’ or ‘transforming,’ for giving a supply in 
some of the outlying districts, as foreshadowed in my report 
of April 2nd, 1896, (f will certainly be desirable to obtain 
fenders from some of the firms mentioned,” 

Needless to say, the firms mentioned are mostly leading 
Continental manufacturers, . 

The desire of what may be called tlie“ Patent Office elec- 
trician" to make something quite different to anyone else, 
whilst a good thing in some ways, created the curse of a 
* royalty mongering," which, whilst appearing to help for- 
ward, is really a bar to sound electrical engineering pro- 
gress. It is this kind of thing, for example, which has been 
mainly responsible for the perpetuation of the copper type 
alternator, and the overloading of dynamo armatures with 
copper in order to stop sparking! Whilst some engineers 
and firms in this country have been pushing such like freak 
machines, the Continental and American engineers have 
given their energies aud attention to the turning out of 
machines mechanically sound in design and construction, and 
generally speaking, they have not made the foolish error of 
mistaking drawing office improvements for patents. 

It would, however, be unfair if municipal engineers were 
to forget that there are some English firms who have for 
years made the machines which have undoubtedly shown 
themselves the fittest to survive—that is the ordinary multi- 
polar dynamo without embellishments, and the alternator 
with stationary armature and interior revolving poles having 
a coil on each pole. It does not appear to be generally 
known that all single-phase alternators made on the above 
lines are simply multiphase alternators having a portion only 
of the armature slots filled with copper wire, and that it is 
the easiest thing in the world to add more coils and go con- 
vert such machines into multiphase alternators. A 10-year- 
old Elwell-Parker machine has been altered by Johnson and 
Phillips into a very good two-phase synchronous motor, and 
the present two-phase alternators at the Clerkenwell station 
were originally supplied and worked for many years as 
single-phase machines. There is nothing mysterious about 
multiphase work, and it is to be hoped that when municipab 
engineers ask for tenders for multiphase plant they will not 
favour Continental firms unduly. As a matter of fact, if the 
* general conditions" contain the awkward clauses which 
home firms have usually to subscribe to, it will be practically 
impossible for foreign firms to fulfil the requirements; and, 
on the other hand, if the labour clauses are deleted or so 
modified that foreign firms may tender, home firms will then 
be able to quote lower prices, for the amount of a tender 
nowadays depends a great deal on the way the “ general con- 
ditions ” are worded. 

It is obviously an injustice to home firms to issue a speci- 
fication and conditions containing onerous clauses and then 
to accept the tender of a foreign firm, who may be at the 
time only represented in this country by agents. 

As a case in point, the Plumstead Vestry recently placed 
a contract with the Westinghouse Company, the conditions 
being among the most onerous which have been issued 
within recent years, for besides the usual clauses there was a 
list of the rates of wages covering practically every variety 
of labour likely to be employed in a dynamo works, the 
conditions also calling for the posting up of rates of wages in 
the shops, &c. Now, as the new Westinghouse works at 
Manchester have not advanced much beyond the foundation 
stage, and the plant has to be delivered under penalty early 
this year, it is difficult to see how the machinery is to be 
made in this country, and yet, if the machinery or any part 
of it is imported, it will clearly be an injustice to home firms, 
who have every cause to protest. West Ham, again, is 
notorious for the importance which the local Jacks-in-otlice 
attach to labour clauses, and yet the West Ham installation 
reeks of foreign-made apparatus. If a British firm, particu- 
larly if u locul one, tenders, they have to make allowance in 
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the estimate to cover any trouble that may be sprung on 
them on account of labour or other clauses ; for as they stand 
at present some of these clauses are practically im- 
possible of fulfilment. Take the question of sub- 
contracting. How in the world is it possible for an 
electrical firm to make those who supply the steel, copper 
wire, instruments, &c., to keep certain hours of labour, 
exhibit the rates of wages in their workshops, and so 
on? Asa matter of fact, it is just possible the electrical 
manufacturer may not know where some of the apparatus 
he buys is really made. 

Coming to engines, Mr. M'Cowen's report is more pleasant 

reading, for referring to the large slow-running engines which 
seem to have impressed 80 many visitors he says :— 

* Although one js bound to admire the massive appearance 
of some of the large slow speed engines so much in evidence, 
the complications of valve gears, and the number of men 
apparently necessary, employed in connection with the 
running, impressed me with the simplicity and the small 
umount of attention required in operating our own plant; 
and so far I have seen nothing which I would put before the 
high-speed engines in our own station for electric lighting or 
traction purposes." 

Asa matter of fact, the enclosed high-speed engines of 
Delauney Belleville with forced lubrication at 120 Ths. 
(against 12 lbs. in Belliss), and those by Emile Metz, showed 
that our neiglibonrs have also recognised the great advantage of 
the short stroke engine, and if competition is to come at all, 
it will be in high-speed engines. British engine makers 
have nothing to fear from three deckers of the Borsig type 
or the other massive marine-type engines, because when the 
units become large enough our own marine type engine 
builders will be able to supply all engine power required. 

With regard to the horizontal tvpe, the Sulzer engines 
were beyond criticism, but they are so expensive that few are 
likely to come into this country. The American horizontal 
engine has certainly got a footing, because it is cheap, but 
when it becomes. generally known that tlie American makers 
are not even thorough enough to put liners into the cylinders, 
there should bea strong reaction in favour of the home-made 
article. 

ameman 


ELECTRIC TRAMWAY ENTERPRISE. 
[FROM A LEGAL CORRESPONDENT. ] 


WITHIN a few weeks the Parliamentary Committees at 
Westminster will be deeply engaged in the consideration of 
numerous Bills for the promotion of electric tramway systems 
throughout the country. Of more extended interest than the 
subterranean railways which are to be laid beneath London, 
the career of a Bill which seeks to establish an electric tram- 
way is watched with considerable anxiety in every part of 
the kingdom. That anxiety is not lessened by ignorance of 
the case which the promoters may have to meet when their 
scheme is laid before a Parliamentary Committee. It is true 
that “a petition against a Bill" may sometimes disclose 
the general nature of the opposition : but a mass of evidence 
is often brought forward, to which the promoters may attach 
but little importance, but which may have considerable 
weight with those who have power to declare the preamble 
proved or not proved. 

Seeing that a Committee of the House of Cominons is in 
reality a legal tribunal, one would have expected that some 
reliance would be placed upon precedent, that weight should 
be attached to the “recent decisions” of Committees upon 
similar Bills and Clauses, and that some attempt at 
uniformity of principle would be made through the 
medium and constant use of reports or synopses of former 
proceedings. An enterprising member of the Bar* has 
already published two volumes of such synopses. The con- 
tinned publication of these reports may tempt the learned 
gentlemen who practice at the Parliamentary Bar aud the 
Members of Committees to realise their merit and use. them 
more frecly. 

Seeing that information with regard to the evidence which 
is likely to weigh with Members of Committees cannot be 


* See “ Newbon Reports of Private Bills.” 


readily acquired—the shorthand notes of proceedings being 
costly and difficult to obtain—it may be useful to refer to 
one or two electric tramway Bills which have been promoted 
before and rejected by some of the Westminster Committecs. 
It is anticipated that a consideration of the evidence which 
was tendered in these cases will furnish some idea of the 
matters which affect tlie mind of a Parliamentary tribunal. 

In 1598 the Corporation of Hastings sought Parliamentary 
powers to lay down electric tramways on the trolley system 
within the borough. It was proposed to lay down two 
independent systems, which, with their branches, amounted 
iu length to about 8 miles. A similar scheme had been 
rejected in a former year on the ground that it was proposed 
to run a line along the sea front. No such clause was 
Inserted in the Bill of 1898, which was mainly designed to 
provide for an easy system of passenger communication 
between the centre and the higher parts of the town away 
from the sea. The streets were narrow in places—one street 
being only 18 feet wide in one part, while steep gradients— 
in one place 1 in 9—aud sharp curves rendered it difficult, 
but not impossible, for an electric tramway to be laid down. 
The promoters were confident that all the difficulties above 
noted could be overcome, They urged that the decrease of 
carriage and char-a-bane traffic, which would naturally 
follow upon the erection of the tramways, would tend to 
diminish obstruction in the streets; that gradients of 1 in 9 
or 10 had been overcome in other towns, e.g., Sheffield, and 
that there was no curve of less than 66 feet radius. The 
scheme had met with the approval of a majority of the Cor- 
poration. 

A petition signed by some 420 ratepayers was filed in 
opposition to the Bill. They represented a ratable value 
which was only about one-fortieth of the ratable value of 
the town. The main olyections to the scheme were, in 
addition to narrow streets, steep gradients and sharp curves— 
(% that the trams could not be made to pay unless they 
were run along the sea front; (6) that as the two mam 
systems were not united the benefit to the town would be 
but small; (c) that the beauty and attractiveness of the 
town would be marred by an electric tramway on the trolley 
system, and the rails would be a source of danger to the 
owners of carriages : and (4) that the quiet and efficiency of 
the town as a health resort would be ser iously impaired. and 
that visitors and invalids, who contributed so largely to the 
prosperity of the townspeople, would be frightened away. 

The reasons enumerated under headings (v) and (^) sera, 
which must have influenced the Committee in some degree, 
ure more or less common form in petitions against under- 
takings of this kind. We direct special attention to those 
mentioned under (r) and (4) which are not frequently 
resorted to. A number of eminent medical men were 
called to show that the existence of a noisy electric tramway 
in Hastings would have the effect of preventing doctors 
sending their patients there for rest or change. | Eventually 
it was found that the preamble of the Bill was not proved, 
The general conclusion to be drawn from this case is that a 
Parliamentary Committee will take the very broadest view 
of the question which is submitted for their consideration. 
Here it was shown that Hastings was not in any sense of 
the term a manufacturing town ; that noise which in a busy 
northern municipality would not even attract. the attention 
of residents, would have a serious effect upon those who 
visit Hastings in pursuit of health; and would therefore 
directly injure hotel proprietors and lodging-house keepers 
who carry on the industry of the town. The wisdem and 
justice which guided the Committee in arriving at their 
decision must, be : acknowledged on all hands. 

When the question whether electric tramways shall be 
introduced is at issue between the local authority and a 
private company, very different considerations arise. The 
immediate interests of residents in the affected district then 
become bidden behind the strivings of the local Bumbles 
and the enterprising promoters of some influential company, 
It is advisedly that we say “the inunediale interests“ of 

residents are lost to view. The local authorities acting for 
themselves and their successors, must be presumed to consult 
the present or future welfare of the ratepayers by whom they 
are elected. That present welfare, so fur us electric trun- 
Ways are concerned, is sometimes neglected is all too clear; 
that the retention and exercise of a right of compulsory pur- 
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chase as soon as that right can be exercised, is an unmixed 
blessing remains to be seen. | 

A favourable instance of a Bill being strangled by reason 
of a conflict between “company and local authority," was 
furnished by the South Staffordshire Tramways Bill in 1898. 


In that case the promoters (a wealthy electrical company) 


sought to amalgamate all the tramways which lie in and 
between the numerous boroughs which are scattered about 
in South Staffordshire, and to work them electrically. 
Dudley, Walsall, West Bromwich, and a number of other 
towns were to be included. The South Staffordshire Tram- 
ways Company had for some years carried on a tramway in 
a portion of the district, but was never a signal success ; the 
promoters sought to obtain a 21 years’ lease of their 
undertaking from this company. In order to ensure 
a certain fixity of tenure which would enable them to 
recover part of their capital expenditure, the promoters 
had asked for a clause which would prevent the various local 
authorities from exercising their right of compulsory purchase 
until a period of 35 years from the date of the Bill had 
elapsed, At the conclusion of that period the local authorities 
were to have the option of purchasing that portion of the 
promoters’ undertaking which ran through their respective 
districts as “a going concern." As might be imagined, this 
somewhat drastic, but, having regard to the magnitude of 
the undertaking, not unreasonable, clause was strenuously 
opposed by nearly all of the ten local authorities through 
whose districts the proposed lines were to run. Said each 
of them: “The Tramways Act, 1870, Sec. 43, conferred 
upon us a right of purchase after 21 or after each 
succeeding period of 7 years. That right will soon fall in, 
and we must not now be deprived of it!” They called 
no witnesses in opposition to the Bill, nor, indeed, were 
they asked to call any witnesses, but merely filed petitions 
and employed learned counsel to cross-examine the pro- 
moters’ witnesses, 

The following arguments, supported by weighty evidence, 
were put forward on behalf of the promoters in favour of the 
postponement of the right of compulsory purchase at mere 
“old iron prices," Here was a large and densely populated 
district in which there were a number of boroughs which 
might well become merged in the course of time. The local 
authorities had never attempted to come to an agreement 
for working conjointly ; their rights of emption from the 
existing company would all fall in at different periods so that 
unification would be rendered difficult ; moreover, as the 
promoters already owned a nuinber of light railways in the 
district, their collaboration must be sought if a united system, 
which would be an undoubted benefit to the neighbourhood, 
was demanded. The existing tramlines were not of uniform 
gauge, the promoters intended to make it uniform; the 
existing source of power was steam or horse traction; the 
promoters would make it all electrical. Without hearing 
any witnesses, or calling upon counsel on behalf of any of 
these local authorities, a Committee of the Upper 
House threw out the Bill—in so far as this 35-year 
clause was concerned! In the space at our disposal, 
we are unable to draw attention 
the-above case at greater length. It is reasonably 
clear, however, that the point which influenced the minds 
of the Committce was the demand for a 35-year monopoly. 
The local authorities urged that they would be deprived of a 
valuable source of revenue; that profits which should be 
devoted to the interests of the ratepayers would be poured 
into the exchequer of a foreign company. Acting upon the 
best information and advice which they were able to obtain, 
the Committee threw out the Bill; but it is a serious ques- 
tion, when we come to consider the larger issues, whether 
they were right in doing so. It was pointed out by more 
than one witness that the Tramways Act of 1870 is out of 
date. The period of 21 years, which was fixed by Sec. 43 
of the Act of 1870, was probably sufficient to enable the 
company to redeem a good part of the comparatively small 
outlay necessary to establish a horse tramway. The 
Act of 1870 was drafted, and became law, at a date 
when electric tramways were not dreamt of. Is it to 
be supposed that a company which incurs the expense of 
installing an electric tramway system can recoup in 21 years 
and sell their undertaking at the close of that period at old 
iron prices with any chance of pleasing the shareholders ? 


to the evidence in. 


It is submitted that the section under notice is obsolete, and 
that the period after which the power of compulsory pur- 
chase may be exercised should always be determined by the 
Committee. It is satisfactory to know that in considering 
applications under Sec. 11 of the Light Railwuys Act, 1896, 
the Light Railway Commissioners have taken a broader 
view of this difficult question. A tramway is but a light 
railway under another name, aud by seeking powers under 
this up-to-date statute the undertakers have upon several 
occasions obtained a 35 years’, and in one instance a 50 years’, 
monopoly of the tramway service. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 898, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


365. “An improved electric car trolley head." T. J. LirTLER. Dated 
January 7th. 

867. “Improvements in multiple wall connections for electric lighting, 
heating, and the like.” A. P. LUNDBERG and G. C. LuNDBRZ NA. Dated January 
7th. (Complete.) 

399. Improvements in electrolysis and apparatus therefor." P. A. NEWTON, 
(The National Electrolytic Company, United States.) Dated January 7th 
(Complete.) . 

409. “Improvements in apparatus for wireless telegraphy.’ G.Marcont and 
Mancosmi's WIRELESS TELEGRAPH Company, LIMITED. Dated January "th. 

410. Improvements in apparatus for wireless telegraphy.” G. MARCONI 
and Marconi’s WIRELESS TELEGRAPH Company, LIMITED. Dated January 7th. 

411. "Improvements in apparatus for wireless telegrephy." G. MARCONI 
and Manrconi's WinkLE8S TELEGRAPH COMPANY, LIMITED. Dated January 7th. 

4411. “ Improvements in the electrolytic bleaching of cotton and other textile 
materials, and in apparatus therefor.” O.LAUvCRNER, (A. Vogelsang. Germany.) 
Dated January 8th. 

459. ‘Improvements relating to electrical organs." E.G. PULFORD. Dated 
January 8th. 

407. "Improvements in attachments for telephones.” D. Laina and G. M. 
Ferry. Dated January 8th. (Complete.) 

469. ‘‘Improvements in or connected with electrical storage batteries or 
accumülators." O. BEHREND. Dated January 8th. 

471. "Improvements in electric motors.” THE British THoM80N-HOoUSTON 
OMEN. LiwiTED, (E. D. Priest, United States). Dated January sth. (Com- 
plete.) 

484. "Improvements relating to secondary electric batteries." H. H. Lake. 
(Globe Electric Company, United States.) ated January 8th. (Complete.) 

486. ‘** Improvements relating to electric switches.’’ H. H. Laxe. (Globe 
Manufacturing Company, United States.) Dated January 8th. (Complete.) 

492. ‘Improvements relating to apparatus for measuring the power and the 
} hase-difference in three-phase electric systems." R. Amo. (Date applied for 
under Patents, &c., Act 1883, Sec. 108, June 8th, 1900, being date of application 
in Italy.) Dated January 8th. 

601. "Improvements in or connected with eleetro- motors.“ F. M. Lewis. 
Dated January 8th. : 

603. “Improvements in electric driving mechanism.” 
H. W. 8cHLoMANN. Dated Jauuary bth. (Complete.) 

607. ‘“‘ Improvements in. electric switches." W. ELY. Dated January 8th. 
(Complete.) 

543. *''Current collectors and safety devices applicable to electric railways 
and tramways.” J. Parsons and P. F. Otro. Dated January 9th. 

560. A device for drawing the trolley arm of an electric locomotive or other 
vehicle propelled by electricity to a safe position should the trolley become 
disconnected with the supply wire or bar." H.8.Jacygugs. Dated January 9th. 

569. "Improvements in electrical regulating, measuring, and indicating ap- 
paratus." A.CaNrBELL. Dated January 9th. 

585. "Improvements in and relating to electric switches and the like.“ F. H. 
HraApLrEy. Dated January 9th. 

591. "Improvements in and connected with means and apparate for the 
production of light by electricity.“ J.T. ARMSTRONG and A, OnLixG. Dated 

anuary 9th. i 

595. Improvements in and connected with means and apparatus for the 
production of light and certain other rays by electricity." J.T. SIRONG and 
A. ORLING. Dated January 9th. 

596. “Improvements in and connected with means and apparatus for the 

roduction of light by electricity." J. T. ARMSTRONG and A. ORLING., Dated 
January 9th. 

612. "Improvements in the manufacture of sulphate of ammonia from 
furnace gases, and the like by electrolysis." R.KzNxkpy. Dated January 10th. 


624. ‘Improvements in or relating to electric storage batteries." M. 
SUTHERLAND and E. Marcvson. Dated January 10th. 

681. "Improvements in electric mono-rail railways and vehicles, therefor 
arplicable also for other traction." J. M. Hewitt, W. G. RHopzs, and J. M. 
Newton. Dated January lOth. 

688. *“ Improvements in the construction of telephone osbles." F.TREMAIN. 
Dated January 10th. (Complete.) 

690. “Improvements in electric controllers." J. Y. Jouxson. (The Electric 
Controller and Supply Company, United States.) Dated January 10th. 

691. ‘Improvements in resistance ooils." J. Y. Johnson. (The Electric 
Controller and Supply Company, United States.) Dated January 10th. 

692. ‘Improvements in arc rupturing devices for brush holders and the like." 
J. Y. Jouxsos. (The Electric Controller and Supply Company, United States.) 
Dated January 10th. 

700. “Improvements in the manufacture of wire strips and the like by 
electro-deposition, and in apparatus therefor.” R. D. Sanpers, Dated January 
10th. 

702. Improved system of electric traction." C. M. J. (pit CLAUDIUS) LIMB. 
Dated January 10th. (Date applied for under Patents, &c., Act, 1883, Bec. 103, 
July 5th, 1900, be ing date of application in France.) 

706. “An automatic indicator and recorder of, and s gnal aboard, approach- 
ing or passing cars or trains, and of the routes taken likewise a herald thereof 
to passengers’ waiting points asall such independent of fog, &c., also applicable 
to electric bell annunciators for minimising wires, movements, &c., and to other 
purposes.” E. L. BENJAMIN. Dated January 10th. 
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710. "Improvements in ard connected with call lines in telephone 
exchanges." H. OPPENHEIMER., (Actien Gesellschaft Mix and Genest 
Germany.) Dated January llth. 


750. “Improvements relating to filaments for incandescent electric lamps." 
E. SANDER. Dated January lith. 


776. "Improvements in or relating to electrically operated ploughs.” 
C. MErssntn. Dated January IIth. (Complete.) 


802. The application of an electrical apparatus for working the speed 
counter or speed recorder on steam, gas, oil, or other engine or any machine 
having moving parts.“ W. Rensison. Dated January 12th. 

83. “Improvements in laying street underground electric conductors.” 
W. B. IsworTH. Dated January 12th. 

838. * Improvements in current collectors for electric railways.“ F. 'Tavron. 
Dated January 12th. 

#10. ‘Improvements in electric safety fuses.” BirmeNs Bros. & COMPANY, 
II uIIEDp. Siemens & Halske Actiengesellschaft, Germany.) Dated January 

2th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


-— ———— 


pies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stamps). 


3,412. ‘‘improvoments in electrical apparatus for recording the time of working 
of machines and for liko purposes.” J. M. Barker. Dated February 15th, 1899, 
The apparatus shown is for recording the length of tiine that generators ata 
station bave been at work, and keeping a log of the details of working, such as 
the current supplied: but the apparatus is applicable also for other machines, 
A drum driven by c’oekwork is covered with paper, ruled longitudinally for time 
and transversely for the different machines, &c. At one end of the casing, 
beneath a glass front, a series of pens are placed which, when any generator is 
at work, are drawn into contact with the paper by shunt-circuited electro- 
magnets. Beyond this part of the apparatus, a glass plate is provided with a 
long slit througb which the attendant can make any notes he desires. The 
drum may be moved continuously or intermittently, and details of construction 
may be somewhat varied. 3 claims. 


3,468. ''impreved primary battery." I.. Encausse and L. Encausse. Dated 
February 16th, 1599. Relates to a two-fluid battery in which one of the 
elements is composed of three netals, preferably a copper vessel enclosing 
thin sheets of lead and thin theets of zine, the sheets of lead being shorter 
than the sheets of zinc, so that only the copper and zinc are clamped together 
by tbe terminal. The other electrode consists of carbon plates enclosed in a 
porous vessel, the surface of which is coated to & greater or less extent with 
paraffin, according to the quantity of current desired to be generated. The 
. whole may be enclosed in a casing of india-rubber. The provisional specitlca- 
tion describes the three-metal element as consisting of a brass vessel with a 
. bottom of copper and another metal, and with thin sheets of zinc fastened to 
the wall of the vessel. 1 claim. 


3,694. ''improvements in arc lampe." H. Baggett. Dated February 17th, 
14%). Relates to arc lamps. The carbon holders are hung from op posite sides 
of a double-grooved pulley, the upper holder on the left being heavier so that 
the carbons tend to move together. The pulley is provided with a lateral 
Hance and a covering ring, to hold loosely two metal segments, which are cor- 
nected together by a flat spring. A cam is pivoted on the upper segment, and 
bears against a pinion the lower one to press the segments apart, so that they 
grip and turn the pulley, when the outer part of the cam is raised by a link, a 
regulating lever, and the core of a series solenoid, the are being thus struck. 
Feeding occurs on reverse movements of the parts, such movement of the 
segments being limited by a stationary screw or adjustable stop. The regulating 
lever may be acted on reversely by the core of & shunt solenoid, The pulley 
may be further controlled during feeding by & small india-rubber brake block, 
supported on a horizontal shaft above the pulley so that it can rock to a limited 
extent with the movement of the pullev; when the are is struck this brake 
block is raised from the pulley by aa adjustable slider against which the regu- 
lating lever then bears. The form of the cam may be modified, and its outer 
end may carry a projection within a hole in ihe upper segment, to pull this 
. downward when necessary, The segments may be pressed lightly apart by an 
interposing spring. 8 claims. 


3,697. “improvements in or relating to clectrical railway switohing aad signal- 
ling apparatus." A. J. Boult. (The Continental Hall Signal Company.) Dated 
February 17th, 1899. Relates to electrical mechanism for operating and ccn- 
trolling railway points and signals, and is deseribed as employing in conjunction 
with derailing switches where a single track crosses a double track. The 
signs indicate whether the switches are closed or open, and are operated as 
described in Specification No. 8,176, A. b. 1899, the switches being normally open 
and the signals at danger." The operating levers which control the motor 
circuits of the various switches and signals are interlocked by a transverse 
slide, furnished with dogs, which engage in notches in the slides. 16 claims. 


3,648. ''! oments in or relating to the electrolysis of salts in solution and 
apparatus therofor." A. J. O. Chalandre, L. J. B. A. Colas, and C. J. Gerard. Dated 
February 18th, 1899. Relates to the suppression of secondary reactions when 
electrolysing an alkaline chloride, or other aqueous electrolyte, and consists in 
causing the evolved hydrogen and chlorine to cembine, and in returning the 
so-formed hydrochloric acid to the anode compartment. Any form of electro- 
lytic apparatus is provided witb a collector for the hydrogen given off from the 
cathode compartment, The hydrogen passes by a tube to a burner enclosed by 
a glass cylinder, and closed at botn ends by plates connected together by bars, 
the whole being preferably surrounded by a close wire netting. The chlorine 
evolved in the anode compartment passes by tubes to the burner chamber. 
The hydrochloric acid formed passes by a tube to the circulation tube of the 
anode compartment, and is forced by a pump to the anode compartment for the 
object stated. Only a part of the chlorine is thus utilised, the rest being led 
-way to a holder. 4 claims. 


3,746. “An Impreved oleetrio switch.” W. J. Murphy. Dated February 20th, 
1899. switches aud cut-outs for use in systems of lighting in which a group of 
lights may be thrown out of circuit from the main switch without interfering 
with the others, or may be thrown out independently of the main switch. 
Means may be provided for preventing pampering with the switch. In one 
form of the subsidiary switch to the base are fixed the contacts, and in a recess 
is an electro-magnet. Pivoted on a block is a tumbler consisting of a frame 
connected by a brass or like non-magnetic piece, and having projecting arms 
connected by a pin. Also pivoted on the block is a lever, preferably formed of 
sheet iron, so as to complete the circuit when pressed down to close the 
switch. To it and the base is secured a spring. So long as a current is flowing 
through the circuit the switch is held closed, but on breaking it, as by flicking 
the main switch, the lever springs up under the action of the spring, and lifts 
the lever by striking the cross pin. In a modified form, in which the switch can 
only be opened from the main switch, the lever is operated by an 8-shaped cam 
mounted on a spindle. The spindle is rotated by the handle which carries 
pawls engaging with recesses in a disc. The spindle can only take up two 
positions, being controlled by a cam working between springs. 6 claims. 


3,784. ''improvements In electrio safety appliances." T.H. Bodger and W. J. 
Plews. Dated February 20th, 1899. Relates to means for cutting out a low- 
tension branch circuit in the event of connection being made with the high- 
tension supp y circuit. A double pole s«itch has a catch adapted to engage a 
trip lever normally held fast by the armature of an electro-magnet. The magnet 
has two coils, both connected to earth, and the other ends connected to adjust- 
&ble contacts forming spark gaps with the terminals of the low-tension 


circuits. Should a high tension connection be made with either of the con- 
ductors, sparking will take p'ace at one or both of the gaps, and the electro- 
magnet will be energised. The trip lever is thus released, and springs throw of 
the switch. Pushes are provided for short circuiting the gaps for testing the 
&pparatus and the insulation. 3 claims, 


$8,786. “improvements in er ceanccted with electric lacsndeseent lamps." 
J. @. Lorrain. (M. A. Maedenald.) Dated February 20th, 199. A straight 
rod or tube of magnesia, kaolin, columbin, porcelain, or like refractory 
Material is kept incandescent by passage of cuir nt after it has beer 
rendered conductive by electric heating. Several methods of heating are 
specified. A refractory tube may be supported at its ends by an insulator ard 
a eap and conductor, and be heated by an enclosed platinum or other wire, 
which is stretched between a spring and a button; on starting, current passes 
through the spring, wire button, and a two-inetal strip until the tube becoincs 
het enough to convey current from the button to the support, the strip thes 
also becoming bot and bending outward, so that the current can only pasa 
through the wire and tube in series between the conductors, The wire then 
Serves as a steadving resistance. The strip may be replaced by an electro 
magnetic cut-out. In another arrangement a refractory rod is coated with a 
conductor such as copper, carbon, or carbon mixed with refractory material, 
which may be cut away at the middle, leaving a narrow connecting strip, or a 
thin connecting ring, and the rod may be provided with thickened or cast erd- 
to facilitate connection; when current is supplied, the coating becomes hot and 
burns off or an are is produced at the cut away part, and the rod is thus beated 
and left exposed to emit light. The rod may be thickened where the 
narrow strip is left, to resist the action of the arc. Such coated rods 
can only be used once, and need last only a few hours; holding springs 
are adapted to permit insertion of a new rod each time of lighting. In 
another arrangement, a refractory tube is provided with gerforted end cap- 
which carry two thin carbon rods witbin the tube, in contact at the middle of 
the tube, where an arc is formed until the carbons have burnt too short to 
maintain it, this also can beused only once. In a mcdiflcation, which may be 
started as often as desired, the refractory tube is vertical, and the lower carbon 
is fixed, but the upper carbon passes through a clutch-plate carried by a 
tubular iron core below a solenoid; the ends of the refractory tube and 
the carbons are connected in parallel, the solenoid being in series with them, 
go that it first strikes an arc, and afterwards holds up the upper carbon. 
In another arrangement. a refractory rod is supported herizontally below the 
Meeting edges of two inclined carbon plates, which are attached to the iron 
cores of solenoids, and are thus separated to form a heating arc; stoneware 
stops may be provided to prevent the carbons from falling on the rod. The 
carbons may be controlled otherwise, and means may be used to project 
the arc against the rod. 20claims. 


3,369. ''Cola-osntrolled and registering telephone apparatus." R.C. Craustos 
and 8. M. Williams. ted Rober 21st, 1809. The contacts over which tte 
automatic sw tches hook plays when the receiver is taken on and off are made 
to follow it after removal of tbe receiver so as to revert to the * ringing up" 
connection, the switch hook being meanwhile locked. Prepayment is then 
Necessary to allow speaking. The apparatus is as follows:—A slide connects 
the pivoted block which bears the contacts, with a bell crank (to which a prop 
for the switch hook is jointed), by means of two pins, the former engaging & 
slot in the block and the latter resting on the joint of the prop. Normally the 
bell crank, which is subject to a lifting spring, is held down by & detent 
obstructing its lower arm, but after “ringing up’ and removal of the receiver a 
current sent from the central station through an electro-magnet makes a 
hammer extending from the rocking armature knock away the detent ty 
striking an intermediate finger. The slide is consequently lifted to set the 
contacts, the prop then preventing the switch from being put down egain. An 
indicator attached to the bell crank now instruets the user to push down a rod 
(normally after prepayment has released it), which by means of an arm thrusts 
the bell crank down again till it knocks away a spring prop from under the 
slide, so allowing the latter to follow and set the contact again. By means of & 
pair of pawls engaging a pinion the push rod drives a disc having peripheral 
pockets for the coins inserted at a slot and required to lift a pawl. If there is to 
be no prepayment tbe pawl is held clear by a bolt. The coins eventually drop 
out of the dise into a drawer which can only be drawn out after breaking & 
paper seal. A pin at the bottom of the rod pricks a paper band fed on by a 
ratchet lever which is connected to the rod by a link, and unless the rod is 
pushed down far enough to do this the bell crank will not be caught by its 
detent. 5 claims, 


3,999. “improvements in electric traction fer tramcars and the like with 
acoumulators." J. Milnes. Dated Fenruary 23rd, 1899. Accumulators or 
secondary batteries on tramcars are charged direct from underground con- 
ductors through boxes placed at intervals along the line. The conductor 
passes through the box which is provided with a sliding lid and a short flexible 
lead is attached to the collar on a bared part of the conductor. This lead may 
be carried on the car and provided with a channel-shaped piece to fit over the 
conductor, and a hinged or other lid may be provided on the box, or the lid may 
be provided on the box, or the lid may be provided with an insulated condnet- 
ing piece and raised or lowered by screws or otherwise to complete the circuit. 
7 claims. 


4,078. ‘‘A now er improved machino tool partioutarty D Re fer refaciag er 
turning commutators of olectrio generators and the liko.” Moneyweed. Dated 
February 24th, 1899. Relates to a portable machine tool particularly applicable 
for turning, grinding, or truing up the faces of the commutators of electric 
machines. The machine comprises the rotating tool bar, bearings, sockets, 
slide rests, and devices for securing the slide rests to the barrel which, carrying 
the screw, ix fixed by the adjustable clamps to the dynamo or other article 
requiring treatment. The overhanging end of the feeding screw is supported 
upon a leg. Motion is transmitted to the cutting or abrading tool from the 
pulley through which the tool-holder passes. The motion may be derived from 
an electro-motor suitably mounted on the machine or by the dynamo itself. If 
desired, the spindle and bearings may be dispensed with, and an ordinary 
turning-tool substituted. 3 claims. 


4,088. “An improved lampholdor for Incandescent olectric lamps." W. Lynes. 
Dated February ‘4th, 1899. Relates to holders for incandescent lamps. A 
cylindrical insulator for use in an ordinary bavonet-joint holder is made with 
two longitudinal holes to receive plueger carriers. Each hole may be partiy 
round and partly angular or oval to fit the parts of the carri?r, but the angular 
portion of the hole is made so deep that the carrier is at some distance below 
the back surface of the insulator. The carrier is held in place by a screw 
inserted in a transverse hole in the insulator, and the supply wire is secured by 
another screw inserted from the opposite side into a recess in the carrier. 3 


claims, 

4,095. ‘‘improvoments in electrical switohes." Veritys, Ltd., and L. J. Steele. 
Dated February 23rd, 1809. To prevent arcing, the moving contac 8 are fitted 
on a moving disc or screen working between the fixed contacts. The contacts 
are mounted on a rotary disc and the fixed contacts are arranged in pairs, one 
member of each rubbing the contact above the plate, and the other the lower 
part of the contact. The operating handle is loosely oonnected with the disc, 


and a spring is fitted to give the quick break. 4 claims. 


4,121. ''improvements in miners’ ssfety lampe and in means for electrically 
igniting the same.” W. Best. Dated February 24th, 1899. In lamps which may 
be ignited electrically. the light is improved by the use of a burner con- and a 
specially shaped glass chimney, the burner cone also forming & small chamber 
to which is contined any explosion resulting from the entrance of inflanimable 
gas. A piece of the metallic wick tube is bent over the edge of the earthenware 
or non-conducting burner head, at the oppusite side of which is arranged the 
insulated and spring-connected conductor, The air supply, entering through 
openings, passes beneath the batte and through the gauzes to the tlame; and 
the products of combustion, after traversing that portion of the gauze cylinder 
which is above the Hange of the glass chimney, escape through the hollow 
swivel and the protected openings of the cap. 7 claims. 


4.137. “A new or Improved galvanic bandage.” P. L. Sohmidt. Dated 
February 24th, 1899. The bandage consists of a strip of zinc aud a carbon- 
manganese plate separated by a suitatle exciting inedium such us is used in 
dry cells. On the underside of the bandage is a strip of india-rubber which is 
connected with the zinc strip by-metallie studs and with the carbon-manganese 
plate by similar studs, these studs forming the electrodes. 2 claims, 
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No. 1,210. 


MODERN ELECTRIC POWER STATIONS. 


IN an article on this subject in Cassiers Magazine, Mr. 
Philip Dawson points out that it should be the engineer's 
object to provide electrical energy at the switchboard at the 
lowest cost—including in the term cost, the items of interest 
and depreciation and running charges. "Traction and lighting 
may be combined if the station be well designed to this end. 
A simple lighting station hardly runs in 12 months as much 
as 3 months’ equivalent of full load. A traction station, on 
the other hand, we are told, runs 9, 10, or even 11 months 
a year, because it runs 18 or 20 hours daily. Here we must 
disagree ; a traction station may run 20 hours daily for 36% 
days, but it certainly does not run a continuous full load for 
anything like 9 months, for its average load may be but a 
fourth or a third of its maximum load. We quite agree, 
however, that a traction station requires an economical class 
of plant. Its small load factor scarcely affects the size of its 
boilers, or economisers, or chimney ; all these are properly 
proportioned for their average load. 

The author's figures for coal in a lighting plant are from 

0*3d. to 2:2d. per unit, while for traction they are given at 
(09d, to 0°5d. per unit. This last item, however, has some- 
times been higher than 1:0d. Similarly the total generating 
costs are given as 1*0d. to 40d. for lighting, and 0°25d. to 
1·0d. for traction. This last figure again is sometimes 15d. 
and 1'8d: 3 It may be true that the cost of producing power 
varies with the amount produced; it does—inversely—to 
a great extent, but the amount produced is only partially an 
index of cost. A large output is indicative of a large load 
factor in a traction station, but the economy proper to a large 
output is only to be secured when the distributing system 
is in electrical connection throughout. Mr. Dawson rightly 
advises the concentration of as much power as possible in 
one station, but he ought to emphasise quite as strongly the 
necessity for complete electrical connection of a whole system, 
which brings us to another point, the need of good work 
and material in the distribution system. Without such 
good work, the frequent failures of overhead equipment and 
cable work will prevent the connection of a large system of 
tramways into one electrical whole. It will therefore pay, 
and pay handsomely, to use the best material for equipment, 
in order to improve theload factoron a station plant and reduce 
costs, especially where fuel is dear. We could wish that Mr. 
Dawson's demand for the use of good and economical plant 
To this end he advocates, where 
possible, capital expenditure on coal-handling apparatus, 
ash conveyers, lubrication systems. He also emphasises 
the importance of good governing of engines and 
so on, especially in parallel running. We think 
less of this than of uniformity between one engine and 
another, and are inclined to advocate the use of one maker's 
engines in a station. We would not preferably employ engines 
of considerable difference of design to run in parallel. 

Finally, Mr. Dawson states that the cost of power 
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for one station, as compared with two or more smaller 
stations of the same power, is from 30 to 75 per cent. lower. 
This requires some qualification. One station will undoubtedly 
be cheaper to work than two stations, except possibly where 
the one station is but a combination of two stations, each big 
enough to be run at minimum cost. But the cost of run- 
ning a large station will be greatly enhanced where the power 
distribution is not also wholly in parallel as above stated. 
We do not see any comparison between the work of a 
traction station and of a rolling mill—a favourite compari- 
son of writers, which to us is not à propos. The idea seems 
to be to compare shocks. The traction engine herein has an 
easier time than the rolling mill or the marine engine. In 
governing quality, of course, the demands of the traction 
engine may be greater, but where similar engines and gene- 
rators run in parallel on the same bus bars, they appear both 
to be equally affected by load variation, and to preserve 
an equal speed of rotation and an equal voltage. Mr. Dawson 
may be—doubtless is—right in cases where dissimilar engines 
and unlike generators are run in parallel, 


Last week we ventured to inipress upon 
Glasgow Exhibition. British electrical engineering firms the 


burning necessity of their being adequately represented at 


the Glasgow International Exhibition, which opens in May. 
Visitors to the Paris Exhibition of 1900 have complained 
that they were unable to profit by the inspection of certain 
exhibits, because the stands were cither left for hours 
together without a representative of any kind in charge, 
or were under the control of one who knew but 
little about the things shown, and was thus for practical 
purposes of not much more service than a mere dummy 
would have been. This is by no means a new complaint. 
It has been urged against nearly all exhibitions within our 
recollection. There is now ample time to make such 
arrangements that no electrical engineering exhibit at 
(lasgow shall be open to this defect. If it pays at all to 
exhibit, it pays to do it well. 

By the way, in connection with this matter, we have been 
favoured by a firm of photographers with the intimation 
that they have acquired the concession of the exclusive right 
to take and sell photos within the buildings and grounds of 
the Exhibition. We presume, however, that such a con- 
cession has not been granted by the Exhibition authorities 
without there being a saving clause which admits of the 
Press taking its own photographs. lf the concession is 
absolute and without exception — which we cannot think is 
intended—then it must be regarded as a wrong policy, and 
one which is open to the strongest deprecation. Things 
have changed materially since 1888, when the same firm 
secured a similar concession. A comparison of technical and 
other journals for 1888 and 1900 will prove how essential 
the unrestricted use of the camera is in recording develop- 
ment. 


Ir is evident that the Kew Observatory 
authorities and the London United Tram- 
ways have been unable to settle the 
differences between them, and as far as we can learn, no cars 
have yet made a public appearance. Meanwhile the public 
is denied the benefits of a well-equipped and efficient tramway 
service, and the shareholders of the company are unable to 
obtain a return on a very large investment. We believe the 
Kew authorities have given more or less sanction for a few 
cars to be tried in the tramway depót, and that by the time 
these lines appear, tests will have been made under actual 
running conditions. We are quite aware that it is difficult 


‘Tramways and 
Observatorics. 


to make comparisons between Kew and foreign observatories, 
but it is, nevertheless, interesting to note the attitude 
adopted towards electric tramways by an institution in 
Munich where magnetic observations are made. According 
to an American contemporary, the director of the Munich 
Institute, Dr. Ebert, demanded that if the disturbances from 
the local electric tramways became too great, the tramway 
company should supply a sufficient sum of money to the 
Institute to enable them to purchase Deprez-d’ Arsonval 
galvanometers, which would not be affected by the strong 
magnetic field. It was found as a result of careful and 
prolonged investigations, that all electric and magnetic 
measurements could he conducted by means of these instru- 
ments, even when the street car line was in full operation, 
und that only the measurements of the earth’s magnetism 
were interfered with. But ordinary electric light 
and power circuits would cause this disturbance, and it was 
decided not to proceed against the tramway company, but 
to build a laboratory for these measurements out in the 
country. This entailed considerable expense, as the salaries 
of all the staff connected with this new laboratory had to be 
increased, so as to make it an inducement for them to live 
uway from the city; but it was the only remedy. Such 
reasonable views as to the rights of research institutions 
form the strongest contrast to the attitude adopted by the 
Kew authorities. In connection with this matter it ought 
to he remembered that electric tramways are not the only 
source of magnetic disturbances at Kew; the records show 
all kinds of apparent disturbances, and it is said to be a fact 
that the most trivial causes are recorded as having caused 
slight disturbance to the recording instruments, such as 
* washing steps,” “ So-and-so taking his bicycle out,” &c. 


In the Times of January 24th we read 
the report of a curious case relating to the 
right of a gas company to raise the price 
of vas without notice to its customers, The Mayor, &c., of 
Stepney were summoned by the Commercial Gas Company 
to obtain payment of the sum of £917 8s. for gas supplied. 
It appears that by the Commercial Gas Company's Act of 
1875, Nec. 53, the company are allowed to raise the price of 
gas if the rate of dividend be reduced. The defendant 
Corporation paid less than ordinary consumers, and when the 
company raised the price to the latter, the parish price was 
not increased, [t was contended on behalf of the defendants 
that inasmuch as they were under a quarterly agreement 
with the gas company, they were entitled to notice of 
any alteration. in the price. In the course of his judg- 
ment, Mr. Mead said that he had come to the 
conclusion that under the agreement the gas company have no 
right to raise the price of gas without reasonable notice. If 
they wanted to raise the price, then they ought to have given 
the local authority reasonable notice to re an end to the 
existing agreement. All the sections which had been quoted, 
when taken together, pointed to a special agreement as to 
the sum which the company were to charge to the local 
authority. This case is only important to electrical supply 
companies in so far as it affects their right to charge an 
increased price for their current. Unless very special pro- 
visions are inserted in the private Act of an electric lighting 
company, it seems that they are not at liberty to vary the 
terms upon which they supply electric current upon every 
occasion. Such alterations can only be made if a local 
authority or the undertakers, at any time after the 
expiration of seven years after the commencement of 
the order, make a representation to the Board of "Trade that 
the prices or methods of charge stated in the schedule or 
approved by the Board of Trade ought to be altered; the 
Board of Trade after holding an inquiry may make an order 
varying the prices. The price to be charged for energy 
supplied to public lamps must be settled by agreement 
between the local authority and the undertakers, or, in case 
of difference, by reference to arbitration, regard being had to 
the cireumstances of the case and the distributing or other 
mains which may have been laid for the purpose, and the 
prices charged to ordinary consumers in the district. There 
does not seem to be any machinery in the Electric Lighting 
Acts to enable a question of this kind to be retried. 


Raising the 
Price of Gas. 


their price. 
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Ir is with the greatest diffidence that I approach the task of 
predicting the probable extent of development of this 
youngest and highly important branch of the electro- 
technical industry. Bearing in mind that electricity gene- 
rally has only been commercially applied since, say, 1880, 
that the discovery of the principles underlying the parti- 
cular branch now uuder discussion only dates from the year 
1888, and that it was not until after the historical Lauffen- 


. Frankfort power transmission that the three-phase system 


came into frequent use, one may well pause before attempt- 
ing to prophecy what stage of development this system will 
have reached at the end of the next 100 years. 

In the first 10 years of its existence it has made 
unparalleled progress; will it continue this triumphant 
course, or has it come within such distance of its ultimate 
perfection that each successive stage will only be reached 
slowly and at the expense of earnest and persistent work? 
I am inclined to think the latter is the case. 

By taking a sufficiently sanguine view it would be quite 
safe to predict a most wonderful future, and nobody would 
be able to prove to me tlie error of my ways, since long 
before the expiration of the term I would be safe beyond all 
argument. 

I will only attempt in what follows to briefly consider the 
several items which go to make up a three-phase transmis- 
sion and distribution, point out what improvements are 
desirable, and those that may be looked for, and, finally, on 
that basis try to enumerate the principal cases in which the 
application of this system would seem to be consistent with 
the best economy. 

Little need be said about the prime movers, since any of 
the well-known motors to-day may be successfully used for 
driving three-phase generators. The choice of the motor in 
every particular case will entirely depend on the local con- 
ditions, and will be limited only by the necessity of obtain- 
ing a steady drive. Weare here dealing with alternators, 
and will no doubt require satisfactory parallel running, the 
variation of speed during one revolution must therefore not 
excecd a small value, varying with the design of the alter- 
nator. It is well to remember when specifying the limit of 
such variations that it entirely depends on what percentage 
of the polar division this variation representa ; thus equally 
good results will be obtained if a variation of 1th per 
revolution be allowed in the case of a 16-pole generutor, and 
a variation of 2th in the case of a 82-pole machine. Well- 
designed generators work very steadily with a variation per 
revolution corresponding to one-eighth of the polar division, 
and I know of cases where this figure was increased to one- 
fourth with impunity. These conditions are now easily 
obtained, and we find therefore nothing here to stop 
progress, i 

The thrce-phase generators themselves, considered from a 
mechanical point of view, are the most perfect yet known. 
Their weight per unit of speed and output is, under favour- 
able conditions, the lowest of any for equal heating. They 
will stand excessive overloads better than any other type of 
generator, 

Yet they are far from perfect; one important, and at 
present unavoidable, drawback exists. When working on a 
highly inductive circuit, the drop in pressure which they 
exhibit with increasing load necessitates the assumption of 
constants of such magnitude in their design, in order to 
keep this drop within reasonable limits, as to greatly increase 
Even when this is done they remain behind 
their direct-current rivals, since they still require the 
“constant potential man” to prevent erratic variations of 
Voltage. l 

Many men are now engaged ia attempting to solve this 
po I hope that a solution will be found, but it must 

one which strikes at the root of the evil, and does not 
fol'ox the lines upon which most of the inventors are now 
working. 


In America the old method of rectifying part of the 
armature current has been revived and so far improved, it is 
said, as to secure satisfactory compounding. Apart from 
the fact that such compounding cannot be equally correct 
fur various conditions of phase displacement, it solves the 
problem but partially, since it does uot allow of making the 
alternators as light as they could be. 

It may appear to the one or the other that I am taking 
up trivial points for discussion; I may as well sy at once 
that I hold the three-phase system to be one with many 
imperfections, and all of these must be removed if it is to 
compete successfully in all cases; it is in very few iustances 
only wkere it is supreme, and then mostly from the fact that 
it is the only one possible. Where direct current can be 
employed it is mostly preferable in view ot its great flexibility, 
better efficiency, and owing to its present stage of develop- 
ment, which does not necessitate the preseuce of the serious 
objections previously inseparable from the use of commu- 
tutors. a 

One of the cases where the three-phase system is supreme 
is found when it becomes necessary to employ very nigh 
tensions in order to secure a reasonable return for the money 
invested. This brings me to consider in how far we may 
expect to meet this unavoidable demand for ever higher 
tensions with the three-phase generator. 

Considering the state of things as they are and are likely 
to be in the course of this new century, 1 do not think that 
the limit for the voltage will be set by the generators. — If 
the worst comes to the worst, the use of step-up transformers 
is always open to us. Personally, I do not consider the use 
of such transformers justifiable. There are already a 
sufficiency of sources of loss in the three-phase system without 
our voluntarily increasing them. 

I would not hesitate to build an alternator generating at 
25,000 to 30,000 volts. We have the means at hand to do 
it, aud it is quite possible to take precautions for reducing 
the risk to attendants in the same degree as is being daily 
dune in the case of other dangerous tensions. To consider a 
higher voltage would, to my mind, be idle, as this limit is 
set by the transmission liue. . 

Taking the bare wire overhead line first, although any 
such thing is out of the question iu this country, we are 
indebted fur some of our knowledge on this point to the daring 
experiments carricd out by the Westinghouse Company on 
some of their iustallations in California. 

Basing my deductions on these and some personal expc- 
rience with extra high tension, I consider that we are not 
likely to adopt a voltage exceeding 30,000. I grant that it 
will be possible, under specially favourable climatic conditions, 
such us obtain in some parts of California, New Zealand, uud 
perbaps some few other favoured spots, to work with a higher 
pressure, but I must doubt that such working will be suffi- 
ciently free from breakdowns to pay. In fact, as a rule, the 
limit stated will not bo reached. Supposing that overhead 
transmission was permitted in England, I doubt whether our 
climate would allow of the adoption of much above 15,00 
volts. o 

Quite apart from the question of whether overhead trans- 
mission at such pressures is tolerated by a country's laws or 
not, we must consider whether it is justifiable or not. Such 
teusions naturally imply great distances; it is, of course, 
impossible to supervise such lengths of line, and it must con- 
sequeutly be admitted that us soon as the liue comes within 
easy distance of populated districts it becom:s impossible. 
We are thus forced unto one of the most ditticult points to be 
answered. We must have recource to cables. ‘To my 
knowledge the highest pressure which bas yet been trans- . 
mitted by cables to any appreciable distance is well under 
15,000 volts. 

Will it be possible to manufacture cables which will carry 
currents at pressures up to 30, O00 volts, such as will surely 
be required to give full and remuucrative scope to the 
three-phase system in the coming century? I am aware 
that some of the leading Continental firms have been devoting 
their energies to the solutiou of this question. 

Personally, I am unable to do more than express the hope 
that a good result may be obtained; the difliculties in the 
way are certainly great, but the ultimate result need only be 
reached by comparatively easy stages. 

-A very serious difficulty, apart from the actual cable 
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insulation, will be met in the man-holes where the cables 
will be split into sections. The free ends will require 
very special insulation in view of the dampness con- 
stantly present in such places, and the consequent possible 
disruptive discharges so fatal to cables. 

Inductive drop is caused by the armouring of cables 
carrying alternating currents, and this effect w ould be gr eatly 
increased if three cables of ordinary construction carrying 
three-phase currents were bunched together. Judicious sub- 
division of the armouring should, how ever, greatly meet this 
difficulty. 

The diclectric loss which quite lately has been again 
brought to our notice by Mr. Mordey's paper of January 
10th, must not be lost sight of, although this question when 
looked upon in the right light is not so very hopeless. 
Previous investigations, conducted on scientific lines, go to 
show that even with tensions of the order here suggested and 
such periodicity a8 would undoubtedly be adopted in trans- 
missions of any magnitude, these losses, under ordinary work- 
ing conditions, would not be prohibitive. 

Some of the experiments. decidedly point to an existing 
state of saturation of the dielectric ; whether it is wise to go 
so far, is open to question. We must also bear in mind, 
when considering this point, that the capacity of a cable 
diminishes as the thickness of the diclectric increases with 
relation to the conductor diameter, Cables for higher 
tensions would, therefore, show lower capacity. A possible 
improvement may be found in increasing the apparent thick- 
ness of the dielectric whilst reducing its volume. 

The “leading” current absorbed by a cable cannot be 
fairly considered as occasioning loss only. Its effect on the 
ulternator is to raise the voltage, therefore to reduce the 
necessary exciting energy, thereby creating a gain. It is 
possible to run an alternator under such conditions with 
almost no excitation at all and normal voltage. As we also 
know that the dielectric loss increases with temperature, it 
would be far wiser to try and diminish the loss in the cable 
instead of increasing it in the alternator by the addition of 
choking coils, whilst not altering the conditions in the cable 
itself. 

Some experience I have had with very extensive cable 
lengths under high alternating voltage and periodicity, do 
not lead me to anticipate very much trouble from that 
quarter, although the point requires consideration. Much 
of the future possibility of remunerative distribution by 
three-phase currents clearly depends on the cable makers. 

I now come to the static transformers. About these there 
is little to say, they can be fairly taken to have reached as 
perfect a state as it will ever pay to attain. They are the 
simplest and most efficient of any of the electrical apparatus, 
and have been built to larger sizes than would appear to be 
the most convenient and economical, and they offer no check 
whatever to the greatest possible development of the three- 
phase system. 

Closely related as to duty, although by no means so 
efficient, are the rotary converters and motor-generutors. 

I am strongly inclined to believe that in all such cases 
where the line working pressure does not exceed 7 to 10,000 
volts, it will become general practice to use a high tension 
motor either synchronous or assynchronous coupled direct 
to a direct-current generator, thus obviating the use of a 
transformer. This combination is certainly slightly less 
efficient, but its greater flexibility will, in most cases, amply 
justify its adoption. 

For higher tensions a transformer will be used in view of 
the relatively small size of the units. In such cases a con- 
verter may as well be used. since a transformer is at hand, 
unless the greater flexibility of the motor-generator shows 
SOME particular advantages, as in the case of the direct 
current being used for lighting purposes. The use of con- 
verters will, I think, decrease in favour of motor-generators. 

The last link in the chain has now to be considered, and 
it must be straight away adinitted that the three-phase 
motor, with all its simplicity and d ene advan- 
tages, is the weak point of. the system 

The motor load it is which requires Monts and more 
expensive generators, and which lowers the efficiency of. the 
line, owing to the wattless current which it requires, I fear 
that in this respect there is little hope for improvement. 
The motor power factor may be somewhat bettered, but J sce 


very steady as is the 
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no chance of bringing it to unity. The recent tendency, 
and a perfectly justified one, to construct these motors with 
air-vaps offering greater security from breakdowns, only tends 
to make the power factor worse. Anyone who doubts the 
reality of the danger of breakdown, due to smallness of air- 
gap. need only examine the strikingly stiff bearing construc- 
tion adopted by the leading firms. 

Then, again, the three- phase motor is bound to a certain 
number of widely spaced specds, the power factor getting 
worse und worse with decreasing speed, 

Many so far fruitless ss attempts have been made to devise a 
variable speed motor; there is, however, reason to believe that 
au efficient, solution may be forthcoming. The effect of 
such an invention, if coupled with a simplicity in keeping 
with the present type of motor, on the future of the system 
would be difficult to under-estimate, and might well exceed 
the expectations of its most sanguine supporters. 

I have pointed out the deficiencies of the system and 
enumerated those drawbacks which. we may reasonably 
expect will be overcome, in. briefly mentioning some of the 
probable applications of this system. I will leave those 
improvements out of the question, their effect on future 
development can easily be gauged from what has been said. 

In all cases of power transmission over short distances 
where efficiency is the chief consideration the three-phase 
system should not be adopted, if motors with variable speeds 
ure necessary it need not even be considered. If, however, 
the source of power is very cheap, and no special conditions 
are attached to the motor speeds, it will pay to use the three- 
phase system owing to its somewhat cheaper upkeep. This 
applies more particularly to water-power. 

In mines there is at present no need for this system ; the 
performance of a good. series motor on a coal cutter cannot 
be bettered : the distances are not so great as to necessitate 
a voltage higher than 500, and the presence of three cables 
against only two is undesirable. Later, when the pits are 
deeper and the galleries longer, it will pay to. transmit at 
high alternating voltage, and transform to the reglementary 
900 volts, or even less, near the working face. Pump 
motors can then be driven. by three-phase motors as well as 
they now are by direct. current motors. The variable speed 
haulage gears will, however, give some trouble. Installa- 
tions requiring a great number of very small motors with 
constant, speeds vill preferably be carried out on the three- 
phase system. 

In all above cases the periodicity to be adopted should be 
about 50 when lighting and power is to be taken from the 
mains, and may be reduced to suit the required motor 
speeds when no lighting is wanted, or when that lighting 
forms only a small percentage of the whole, and need not be 
"se in pits. A very large field of use- 
fulness is open for this system in the electro-chemical 
industry, many processes can. be most successfully and. very 
simply worked by alternating currents. 

The most important development of this system is, how- 
ever, to be looked for in those schemes which necessitate very 
high voltages, here it has no rivals, and the cheaper the 
prime power they have at their disposal, the better will they 
be able to deal with the inherent losses of the system. Dis- 
tributions from waterfalls and from the coal pits fall under 
tliis category. 

Very low periodicities must then be the rule, and motor 
transformers will best supply the lighting current, whereas 
motors will be fed by transformed alternating currents where 
possible, aud by direct current where necessary. Full 
gauge railways will use the polyphase motors, but the 
street cars will remain faithful to the direct current series 
motor, 

It would appear from all this that the use of the polyphase 
system could uot, have been justified in all the very numerous 
cases in which it has been applied, since the conditions for 
which it is best suited have only been met with very 
occasionally up to now. l think there is no doubt that 
this is so, and the reason is not far to seek. 

A very great percentage of the installations worked on this 
system depend on water for their motive power, efficiency is, 
therefore, a secondary consideration, and. tlie. choice of the 
simpler though less ellicient system is then justified on the 
score of cheaper maintenance, The maintemuice of a three- 
phase plant, as compared with a direct-current plant, was 


Vol. 48. No. 1,210, FEBRUARY 1, 1901] THE ELECTRICAL REVIEW. 


181 


some years ago considerably less, the latest improvements in 
direct current, machinery go far to reduce the difference. 

For the rest, allowance must be made for the irresistible 
attraction of novelty which I am sure was responsible in 
many cases for the preference given to the polyphase system. 

Many other installations are simply due to the fact that 
smaller firms are apt to follow the lead of some of the larger 
concerns, without, perhaps, closely differentiating between 
the conditions of their own case and of those they are 
following. 

In conclusion, I think we may fairly predict that the 
greater proportion of the large work done in this century 
will be carried out on the polyphase system. The above 
remarks, of course, apply to a great extent to two-phase 
working; the three-phase system has, however, a slight 
advantage, since the copper required for the transmission 
line is less. 


THE ELECTRICAL EQUIPMENT OF THE 
MANHATTAN ELEVATED RAILWAY. 


E. KILBURN SCOTT. 
THE January issue of the Street Railway Journal is an 
unusually good number, as it contains a complete description 
of the immense work which is being carried out in New 
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were run per hour, the total for the 24 hours being 4, 820 trains 
making 43,850 train miles, and 2,189 cars making 198,390 
car miles. ‘The record traffic figure for the system for 24 
hours was reached in 1892, when 1,072,000 passengers were 
carried in one day. 

In February, 1899, President Gould announced that the 
company proposed to change from steam to electricity, and it 
was decided to raise $18,000,000 of additional stock to pay for 
the improvement. It will thus be seen that within two years 
of the announcement of the decision to make the change all 
the necessary plans and details have been se'tled and the 
power station is so near completion that the engriueers expect 
to have the engines turning round by the middle of this 


ear. 

The system adopted comprises eight 8,000-H. b. three- 
phase generators in a single power station delivering power. 
at 11,000 volts through three conductor cables, to step-down 
transformers located in seven sub-stations, These sub- 
stations are in convenient proximity to the railway lines, and 
contain 1,500-Kw. rotary converters receiving current from 
the step-down transformers at 390 volts and delivering con- 
tinuous current through single conductor cable to the third 
‘ail at 625 volts. 

The principal electrical contractors are the Westinghouse 
Electric und Manufacturing Company for alternators, exciters, 
transformers, and rotaries, and the General Electric Com- 
pany for all the switch gear. 

Before going on to describe the plant in detail, it may be 
interesting to draw special attention to what may be called 
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MANHATTAN ELEVATED RaiLwav. 


York in changing over the Manhattan Elevated Railway 
from steam locomotives to electric power. The magnitude of 
the undertaking may be guessed from the fact that the 
system will be the largest—measured iu kilowatt output of 
uny yet attempted in any country. On two consecutive days 
of last year the railway carried 1,700,000 passengers, and 
during the heaviest period of traffic 250 trains, or 1,280 cars, 


the novel features of the installation, for besides the magni- 
tude of a single power station of 100,000 H.P. and the 
equipping of 75 miles of third fail. there are a number of 
other interesting features :— 

(^) The idea of uniformity «nd symmetry is carried out 
to a much greater degree thau has ever. been done before. 
The power house contains eight complete and practically 


independent units, each consisting of one 8, 000-H. p. engine 
and alternator, four bitterics of boilers, one condenser, and 
one pump. all connected together by the necessary piping. 
All the seven sub-stitions are also identical jn arrangement, 
so that should an assistant be transferred from one sub- 
station to another, he will find himself called upon to operate 
plant ilsnticwd in every rospect with that to which he has 
been accustomed, 

(^) The employment of four chimney stacks for the 
one power house gives a much simpler arrangement of 
flues as compared with what would be required by a 
single stack. An accident to any one stack or the flue 
connected with it will only require the shutting down of 
the section of boilers connected therewith, the overload 
capacity of the remaining boilers being sufficient to carry 
the load temporarily. 

(c) Jet condensers are employed, and so arranged that they 
can at à minimum of expense be changed over to surface 
condensers when it has been decided how to deal with the 
cylinder oil. 

(d) The employment of combination vertical and hori- 
zontal evlinders on the engines, thus giving minimum 
length of shaft. 

(e) The use of motors in connection with the engine 
governors by means of which adjustment of engine speed 
may be effected by the operator on the switchboard platform. 

(f) The elimination of a separate fly-wheel by constructing 
the revolving parts of the 8,000-H.P. alternators heavy enough 
to take the place of the fly-wheel. 
specially designed with a view to ability to withstand 
excessive stress in case of temporary abnormal speed through 
accident of any kind, and with this in view the hub is of 
east-steel and the rim is not carried by spokes in the ordinary 
way, but by two webs of rolled steel. 

(g) Special efforts have been made to get the potential 
curve of the ulternator as close as possible to a sine curve so 
as to improve the running of the rotaries and to reduce 
stresses on insulation and save power. The weight of the 
revolving parts of the alternator is such that the angular 
velocity is uniform to an extraordinary degree, and the 
armature is wound with four conductors per phase per pole. 

(A) Heavy copper dampers are arranged between the pole 
faces of the alternators in such a way that they act power- 
fully to retard any shifting of field magnetism across the pole 
faces, and so tend to prevent and correct any variation of 
angnlar velocity. 

(2) Step-np transformers are dispensed with by generating 
` the three-phase current direct at 11,000 volts. 

(j) The rotary converters are larger than any hitherto con- 
structed, each being capable of delivering in continuous 
service 1,500 KW. at 625 volts. 

(k) The thiid rail is made of a special steel to give 
increased conductivity. It has a comparatively narrow head, 
and is specially protected on either side by wooden guard 
strips which project 2 inches along the rail, so that if any- 
thing falls across the track it will be prevented from making 
contact. 

(^) The magnitude and completeness of the switch gear is 
remarkable. As the load varies rapidly four times during 
each period of 24 hours, a very unusual amount of switching 
is necessary. | 

(m) All switches, &c., are operated by means of a con- 
trolling board so arranged as to present to the eye of the 
operator at all times, an accurate diagram of the more 
important connections of the alternators, boosters and feeder 
circuits. 

There are, of course, many other features which are novel 
or which have only been used on a small scale hitherto; 
articulars will be found in the following description of plant 
11 the power house, sub-stations, &c. :— 

Buildings.—The power station is located on the East 
River frontage between Seventy-fourth and Seventy-fifth 
Streets. The boiler house measures about 410 feet long x 
110 feet wide, and the engine house about 400 fect long x 
95 feet wide. The height to the eaves is 85 fect, and to the 
apex of the roof 125 feet. The height to the rails of the 
50-ton overhead traveller from level of engine house floor is 
50 feet. The building contains 6,000 tons of steel and iron 
work, which is about equal to that in the Brooklyn Bridge 
exclusive of the cables The boiler house contains a base- 
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The alternator wheel is 


ment, two boiler floora, and coal pockets capable of holding 
15,000 tons are located immediately under the ro f. 

A freight elevator is provided capable of raising a horre 
and cart of coal, so that in case of failure of the ordinary 
supply of coal by gravity from the coul pockets the upper 
boiler fl or can be supplicd by carts driven on to the elevator 
and raised to that floor. 

Chimney Stucks.—Vach of the four stacks is 17 feet inside 
diameter, and 278 feet high above the bisement fluor, The 
base for a height of 73 feet is octagonal in shape, 26 feet 
6 inches between parallel sides, with walls 5 fect thick built 
of hard-burned brick. This base is lined with independent 
hollow fire-brick walls, supported on corbeled shelves in 
sections of 10 feet in height, to provide for expansion. 

The circular shaft above the base is built of Custodis brick 
perforated with rectangular holes about 1 inch square in the 
direction of the height of the stack, making the cell walls 
about 1 inch thick. These holes serve to bond the bricks in 
the nature of tenon joints by the flushing of the mortar iuto 
them. The shell above the base is 32 inches thick at the 
bottom and 83 inches at the top. 

The four chimney stacks contain 80,000 cubic feet of 
concrete and 204,000 cubic fect of brickwork. They were 
begun on July 11th, and completed by December 15th. They 
are each larger than anything previously attempted in the 
States, 

(To be continued.) 


O——————— —À—— 
THE C.G.8. UNITS. 


Wx have recently received a copy of a report * presented by M. 
Ch.- Ed. Guillaume to the International Congress of Physics, 
held in Paris last year, which deals with several points of 
interest connected with the definitions of the metrical units. 
The original relations laid down between the litre, the metre, 
and the kilogramme were reversed by the International Com- 
mittee of 1887. The litre was originally defined as being a 
cube decimetre, and the kilogramme was defined as the mass 
of a cube decimetre of pure water at 4? C. These defini- 
tions have now been abandoned. The kilogramme is now 
the mass of a certain body kept in Paris, and the litre is 
defined as holding one kilogramme of pure water at the tem- 
perature of its maximum density under normal pressure. 
The original relations of these quantities to the metre are 
now secondary definitions. M. Guillaume observes :— 

“This definition of the kilogramme removes all ambiquity 
about the conditions of weighing. Some uncertainty remains, 
however, as to whether the water should be considered to be 
deprived of, or saturated with, air; and, in fact, the expres- 
sion pure water may be interpreted in two ways. In the 
language of chemists, water which contains air in solution 
is not on that account considered otherwise than pure, 
though this use of the term is evidently not rigorous, On 
the other hand, the provision in the definition of a litre that 
the water is to be under the normal atmospheric pressure 
practically implics that the water holds air in solution, since 
the absorption of air, especially of oxygen, is extremely 
rapid. In practice one uses aérated water, and it would 
seein natural to define the litre under that condition. J 
confine myself to this slight defect in the definition, observ- 
ing at the same time that the uncertainty involved is less 
than 3 mm.? to the litre." 

For a practical unit of pressure, M. Guillaume brings 
forward a proposal which appears useful and convenient :— 

“The unit of pressure being completely defined by its 
dimensions, a material representation may seem uunecessary ; 
but many cases have occurred in the evolution of units of 
measurement which show that they do not generally come 
into practical use until they are realised iu a convenient 
concrete form. ‘The ohm, for instance, only came into use 
after the mercurial value had been defined by congresses and 
conferences. The units of pressure in common use in France 
are the kilogramme per square cm., the atmosphere, the 


* Rapport sur les unités de mesure, par Ch.-Ed. Guillaume, pre- 
senté au Congrés Interuational de Physique réuni à Paris eu 1900. 
Gautbiere-Villers. Paris: 1900. | : 
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millimetre of water or mercurv. and for tensile strains the 
kilogramme per sqnare mm. The two first. have rearlv the 
same volne and are often confounded.” The C.G.S, unit of 
pressure is the dene ner sonare cm.. but this is too small for 
practical nurposes, whi'e the meesdvne per aqnare em. is of 
a convenient order of magnitnde. being ahont one at mosphere. 
The heieht of a colnmn of merenry which conld give this 
prosanre ish = 1608 % where is the constant of gravitation 
and 7 is the density of merenrv. defining “density” as the 
ratio of a given mass to its volume. Now g varies with the 
latitnde and with the geoeranhical position, its value at the 
seashore in a latitude of 45? being abont 980°714 em. sec. 
The density of mercury is nearly 18:5950. Using these 
numbers A = 75:008 em. Since this result is obtained by 
assiening a valne to ~ which is to a considerab'e extent 
arbitrary. a slightly different value may equally well be taken 
which wonld make h = 75 cms. The pressure of 75 ems. 
of merenry, which under normal conditions is one of 
a megadyne to the square em., is proposed for a practical unit 
of pressnre, and the name barye is proposed for it. 

Besides these questions connected with units of volume 
and pressure, M. Guillaume discusses those of photometry 
and radiometry, and gives a good denl of information about 
the work of Violle and others. Some questions of nomen- 
clatnre are also discussed, among which are the old-standing 
matters of the use of the word firre and the confusion 
between weight and mass. The Committee of Constants 
of the French Phvsical Society, fixing bv rule a usage which 
some physicists have ignored, have decided to emnloy the 
term eit mass for the ratio of the mass of a body to its 
volume, and the word density for the ratio of the mass of a 
body to that. of an equal volume of some other body taken as 
a trpe.” We imagine that this resolution of the French 
committee will not he agreenble to English phvsicists. The 
use of the word densi/y in the exact sense which it is now 
proposed to give to specific mass is common in nearly all 
English books. 
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A MODIFICATION OF THE HUGHES 
TELEGRAPH. 


By C. H. GARLAND. 


AN interesting modification of the Hughes keyboard is 
reported. It has for its objects the reduction of the move- 
ments of the hands of the operator, the facilitation of 
manipulation, and the rednction of the difficulty of learning. 
It also claims to considerably reduce the fatigue of the 
work. It consists in a rearrangement of the figure keys in 
the manner shown in our illustration. In the keyboard now 
in use the figures are in a consecutive series of 1 to 9 
(black keys) running from left to right of the keyboard 
without interruption. "This arrangement offers certain in- 
conveniences in practice, and the new arrangement is 


Siasok Faunr's MoDIFIED HvonEs RRE. BOARD. 


designed to overcome these difficulties, The figures 1 to 5 are 
placed on the first tive black keys, and the figures 6 to 9 und 0 
are placed on the last five. Four of the other signs employed 
occupy the intervening black keys. ‘This allows of a 
larger number of combiuations being made, its basis being a 
rational cousiderution of the relative frequency of tbe 
occurrence of the figures. The idea belongs to Signor 
Paolo Fuurt, and is now being tried on the keyboard 
of the apparatus working from Milan Bourse to Rome. The 
telegraphists and other competent judges declare strongly in 


E 


fevour of the innovation. It is fonnd erperially useful in 
commercial and Stock Exchange work in which many figures 
are employed, and also in all figure codes. 


THE EFFICIENCY OF THE INCANDESCENT 
LAMP. 


By ED. C. DE SEGUNDO, A. JI. I. C. B. 


THE word “ efficiency” has been defined as the ratio of 
what you get to what you pay for, and some such idea must 
have been in the mind of Mr. Arthur J. Rowland when he 
worked out his very interesting measurements of candle- 
power emitted by various types of incandescent electric lamps, 
the results of which he embodied in a paper recently read at 
a meeting of the Franklin Institute, Philadelphia. 

The usual method of arriving at the efficiency of an 
incandescent lamp is to divide the watts consumed, by the 
mean spherical candle-power, as arrived at in an accurately 
defined way. The quotient is so many watts per candle- 
power, and is called the efficiency of the lamp. A lamp for 
which this quotient is less than 8*5 is termed a high efficiency 
lamp, and one that takes 4:0 to 4°5 watts per candle in the 
ordinary sizes is termed a low efficiency lamp. Asa matter 
of fact, these terms are purely relative, and they may relate 
in every case to a different standard, so that, in effect, the 
choice of a lamp simply and solely on the ground of a 
small ratio of watts consumed to mean spherical candle- 
power may, and very probably would, be misleading. 

It is clear that, from the point of view of the man who 
pars for the electric. current, the most efficient lamp is that 
which produces tl:e greatest illuminating effect in tho 
direction in which light is most needed, at the smallest cost. 

So far all incandescent lamps have been considered to 
belong to one category, and the term incandescent lamp has 
been considered to be a means of distinguishing the production 
of light by means of an incandescent filament as compared 
with the production of lighting effect by means of the 
electric are. The form of the filament in the incandescent 
lamp bas not been taken into account in connection with 
the distribytion of light when the lamp is at rest. But the 
more observant among us have realised for some time past 
that the form of tlie filament has a decided influence upon 
the character of the lighting of, say, a writing or reading 
room, from the poiut of view of the writer or reader. 

Many and various have been the laboratory experiments 
made upon the “ efficiency " of electric incandescent lamps, 
and equally multitudinous are the papers and articles deal- 
ing with the subject, but it is not often that a paper dealing 
with the matter in so practical a manner as the one referred 
to above has been placed within the reach of those interested 
in the subject, and I make no apology for quoting from Mr. 
Rowland's paper in some detail. 

In a series of articles appearing in this journal, in which 
the cost of lighting by gas and electricity was compared, I 
pointed out that if the direction in which the illuminating 
effect was required was taken as a basis for the considera- 
tion of efficiency, the electric incandescent lamp was at once 
placed in a very advantageous positi n in comparison with 
gas. Mr. Rowland confirms this view iu another way by 
pointing out that in nine cises out of ten—indeed, iu every 
ease where commercial. principles obtain—the object of an 
artificial source of light is to illuminate something imme- 
diately below it. The words “commercial principles” are 
introduced advi-edly, as the subject of liglitiug for decora- 
tive purposes or for any sjecial purpose is foreign to the 
general considerations involved in this subject. 

Without going into detail it will be readily recognised 
that Mr. Rowland’s conclusion is correct —naicly, that * the 
light below the lamp—that froin the tipped end—is the 
important and useful light in all practical cases." The 
various devices in the shape of refl.ctors that have bom 
introduced recently bear out the truth of the contention that 
the ordinary iucandescent lump does not give as much light 
below it as is required there, and Mr. Rowland's analysis of 
the light distribution in stationary lamps of modern manu- 
facture tells us why this is so. 
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Five different types of filament in use to-day are inverti- 


vated, viz. :— | 
(A.) Straight U-shaped filament. 
(B.) Single curl filament. - 


(c.) Long curl anchored filament, the loop being long in 
the direction of the lamp axis and anchored to the part of 


the lamp where the leading-in wires pass through the glass. 

(b.) Double filament, two filaments similar to (%) being 
used : the current passes through them in series and the loops 
are set in approximately parallel planes. 

(E.) Double curl filament. 

Mr. Rowland's description of the methods of obtaining the 
lamps and carrying out the experiments goes to show that the 


results arrived at may be taken as trustworthy, as every 


effort has been made to exclude any lamp from any series 
which was not an ordinary normal lamp. 

The following diagrams show the candle-power distribu- 
tion from incandescent lamps of the types selected. 
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Fic. 1.—AVERAGE DISTRIBUTION OF CANDLE-POWER FROM 
Various T'yvEs OF FILAMENT. 


Double curl filament. 


08 40 
Candle-feet. 


Long coi anchored filament. 


Candle-feet. 


Double filament. 


207 EPa 
Candle-feet. 
Fig. 2.—ILLUMINATION BY FILAMENTS OF DIFFERENT TYPES. 


The following table shows percentage of light vertically 
downwards and 30° from the vertical, the illuminating effect 


given by the (E) type being taken at 100 in each case :— 


Light in given direction in percent. 


Filament. 
Vertically downward. 86^ from vertical. 
Type E ax — 100 100 
» D -— - 44'0 63:4 
E o De T 637 724 
„„ e 70:6 | 81:3 
"S x das - 514 73:2 


Tt should be remarked here that the lamps of type (K) were 
made tipless, the sealing off after exhaustion not being 
effected as is usually the case at a point immediately opposite 
the base. The gain in candle-power by omitting the tip, so 
far as tests made by Prof. Rowland show, appears to be about. 
12 per cent. 

Three lamps were taken, one from each of the important 
types (double curl, long coil anchored and double filament). 
and the candle-power determined for the light given in 
various directions in the same plane, The illumination in 
candle-feet was then calculated and plotted vertically from 
the base line. The result is shown in the diagrams, fig. 2. 
from which the great superiority of the double curl filament 
is readily seen. It is interesting to note that at greater 
angles than 45? the illumination in each case is very much 
about the same, and is very small. 

The next table contains some interesting results. A lamp 
of each of the types examined was set at 16 C.P. when 
rotating at 180 revolutions per minute, with the lamp axis 
vertical, in the common method, and for all the measurements 
involved in the other tabulated values the voltage was kept 
the same. Values in the second line were determined by 
taking the average of 12 readings as the lamp is turned. 
beginning with its standard position, and at every succeeding 
30. 


Candle- power. 
22 ae " < Bus 
Candle-power taken— 8 B 5 d g : 8 8 3 
223 28 | weil 3 E 
| z58| Ba | see; 9d | 32 
S a 8 8 8 
— c E 
a. At 180 revolutions with | ` 
axis vertical ... . . 16 16 16 16 16 
b. Mean horizontal, standard re. 
method -— . | 158 1672 , 1696 16 1572 
e. Mean horizontal, from | 
plotted values. 16 | 167 | 167 161 | 156 
d. Mean spherical, standard : 
method... ias .. 127135 |1375 | 132 | 13:8 
e. Mean with axis at 45? ... | 10:5 12 117 12 14 
f. Mean hemispherical ...| 143 | 145 | 146 14 | 145 
y. Mean within 30 from tip 87 | 1033 87 7*9 109 
h. From the tip — 57 8:35 | 7:05 48 101 


— o 


Line e gives the candle-power that these lamps should 
have been marked with, if rated according to the standard of 
the National Electric Light Association. This table, then, 
suggests eight different ratings for the candle-power of the 
lamp, and one is quite as justifiable as the other. Prof. 
Rowland very fitly heads the section of his paper succeeding 
the quotation of this table, * What should a 16-c.P. Lamp 
be ?" and he answers this question in the course of the argu- 
ment upon methods of measuring candle-power, as follows :— 
“A 16-c.P. lamp should be one which gives 16 C. p. from 
the tipped end. The horizontal candle-power might be con- 
siderably less, and be irregular in different directions, without 
altering the real value of the lamp. An ideal 16-C. P. lamp 
would, perhaps, be one which measured 16 c.r. from the 
tipped end, had 16 c.r. as a mean horizontal candle-power. 
and was of nearly 16 C. p. mean spherical.“ 


(To be concluded.) 


THE JONES UNDER-FEED STOKER. 


SoME time ago we briefly noticed this type of mechanical 
stoker ; we now reproduce, from a pamphlet issued by the 
American Blower Company, some sections and views of the 
apparatus. On this system, instead of delivering the fuel on 
the top of the fire, or feeding it forward over a grate, it is 
pushed upwards from beneath ; in rising it passes through a 
coking stage, during which the gases given off must go 
through a bed of intensely heated fuel, ensuring, as far as is 
possible, perfect smokelessuess. The stoker has been used 
on the American Continent for the past five years, and 
appears to have acquired a high reputation there as a coal- 
saver and smoke consumer. 
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Fig. 1 is a cross-seetion of the stoker, showing its applica- 
tion to an under-fired boiler ; it will be seen that the coal is 
shovelled or fed into a low hopper, from which it gravitates 
into the “retort” or magazine, The coal is then pushed 


Fic. 1. 


forward by a steam ram, which is assisted by the auxiliary 


feeding mechanism seen in the bottom of the trough: the - 


ram may be operated automatically or by hand, as desired. 
Obviously, an air blast is an indispensable adjunct of the 
stoker; this is provided by an independent blower, 
which supplics a blast at low pressure to a range of tuyere 
blocks on each side of the retort. The tuyeres open above the 
level of the green fucl, but below that of the fire itself, so 
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that the air is well mixed with the gases evolved by the 
coking coal. Fig. 2 shows the appearance of the tuyeres 
through the furnace doors, the illustration being taken ‘from 
a photograph of.a furnace which had been in use night and 
day for 11 months without repairs. 
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The wearing parts are few, and simple in character; the 
tuyere blocks alone are in contact with the fire, and these 


are cooled by the blast through them. They weigh 20— 


25 lbs. each, and should therefore prove durable, while it is 
stated that they can be renewed without drawing the fire. 


As the fuel is consumed, the ash falls outwards on the 
dead plates on either side of the retort, and may be removed 
with ease. The air blast is under perfect control; and the 
rate of steaming can consequently be varied over a wide 
Any fuel, bituminous or lignite, small or lump, can 


range. 


be used. Fig. 3 shows the stoker applied to a water-tube 
boiler ; it can equally well be fitted to a boiler with internal 
furnaces, as shown in fig. 4, a view of the boiler room of the 
Toronto Railway Company. 

The makers claim that a considerable saving results from 
the use of this stoker, largely due to the fact that the 
volume of air used is much less than with hand-firing ; and 
the labour required is a minimum. 


CORRESPONDENCE. 


The “ Resuscitation’ of Dry Cells. 


The modern type of “dry” cell bas to a very considerable 
extent replaced the older wet Leclanché cell for general 
testing and signalling work. The latter's defects, such us 
“ creeping,” corrosion of terminals, and non-portability, are 
avoided in the dry cell. For electrical efficiency, however, 
the old“ wet cell would be hard to beat—instances of cells 
remaining in good order after three or four years’ work on 
bell and telephone circuits being quite common. Whether 
cells of recent manufacture will equal this, is, I thiuk, 
doubtful. The quantity and quality of the manganese 
dioxide depolariser appears to have somewhat deteriorated, 
doubtless due to trade competition. The dry cells life 
rarely exceeds 12 months, and many cells of standard make 
that I have experimented with have increased in resistance 
to such an extent as to be useless after a few months’ work. 
This increasing of internal resistance is, of course, due to the 
drying up of the moist plaster of paris, which acts as ` 
medium for absorbing the sal ammoniac. 

In some early experiments, I thought the failure of the 
cells was due to the MnO, being exhausted, aud tried the 
effect of injecting a strong solution of permanganate of 
potash down the vent hole. This produced a distinct 
revival, but the effect died away in a few hours. I next 
tried the effect of connecting an old **Obach" dry cell 
(which had been out of action for three years) up to a 
100-volt battery circuit, a 0°8-ampere lamp serving as a 
resistance. The + pole of battery being joined to carbon 
terminal, I sent the current through for two hours and then 
tested the E.M.F. of thedry cell. This had gone up from 0*6 
to 1°75 volte, and its current capacity was also greatly 
increased. This effect, as subsequent trials on volt and 
ammeter showed, was only temporary, and was most pro- 
bably due to the formation of films of oxygen and hydrogen 
gas on the plates. l 

The method. I have fonnd to be, most successful for per- 
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manently reviving a dry cell is to drill abont eight holes 
(eanally snaced over the surface) in the zine shell. These 
holes must pass right through the plaster and reach the 
manganese, The cell is then immersed in a strong solution 
of sal.ammoniac for at least 24 hours. The vent hole must 
project above the solution, The cell can then be drained, 
when it will he found to be in most instances restorcd to its 
original current capacity. 
B. A. Hunt, 


Lecturer on Flectric Wirina and Fittings, 
Royal Technical Institute, Salford. 


In answer to the query (re dry batteries) on page 146 of 
your valuable paper, I beg to offer a suggestion as follows :— 

In commencing to charge a dry battery, first immerse it 
in a very weak solution of sulphuric acid. upside down, so 
that the acid and water gradually get into the battery. 

Let it remain in this position for about 24 hours, then 
take it ont and wipe dry. 

The next thing to be done is to charge the battery from a 
publie supply main, or a small dynamo. The following 
method is supposed to he the best :— 

Take a dynamo, say a 60-volt machine, and place in 
circuit a battery or a row of six, also put a lamp in circuit 
of about 50 volts, then switch on your current and ¢harge 
them for about two hours At the end cf this time dis- 
connect them, and test each with a voltmeter; if they do not 
scem to have accumulated sufficient current (the maximum 
pressnre is abont 2 volts), connect np again and charge 
them for about 30 minutes longer. I think the“ Brauhk” 
drv batteries charge the best, and if this description is 
followed I think you will be able to charge dry batteries 
just as easily as accumulators. 

H.1H. Casse 

Bradford, Junuary 25th, 1901. 


8 Cardiff Sub- stations. 


Having rend Mr. Ellis's report on the above, and from per— 
gnal experience, I think it high time that the Institution of 
Electrical Engineers and some of our leading professors and 
engineers took up this matter and insisted upon all elec- 
tricians being registered. 

Mr. Ellis, in his report, is very mild in saying “ absolute 
carelessness.” Is not **incompetency " more like it? I 
personally am fully convinced it is, hence my above remark, 

During the last few years the way appoiutments have been 
made is a disgrace; the number of young men, mere boys, 
who have been put into baths for which they were totally 
unfit, has been shameful. 

Not long avo [ was engaged in erecting a destructor com- 
bination plant in the North of England, when one day I was 
surprised to receive the announcement from a “ young 
gentleman " who came into the works that he was the 
engineer“ appointed; this same“ young gentleman" told 
me he had never scen a paper insulated cable, let alone a 
de-tructor, and he would be pleased if I would show and 
explain same, I found out that he had had two years in a 
London College, and his father wasa great friend of the con- 
sulting engineer, Another case was when, as a selected 
candidate, L, along with two others, had to ap; ear before the 
committee of a certain Corporation, The successful one 
turned out to have had three years’ experience; his appli- 
Cation was not sent in by the date spccified, but arrived 
nearly a fortnight after the time; he was a friend of tle 
engineer, 

I know of other cases worse than these, and J think it 
time they were stopped. 

I would suggest that it would be an easy matter for the 
Institution to form a register, at a small fee; such register 
to be a voucher that those “listed” are duly qualified 
men who have served a proper apprenticeship, or have liad a 
training in some college or school, and practical experience 
in some known firm. 

This system would do much to lessen the favouritism now 
in existence, and give men who have worked, and are fully 
qualified, positions to which they are entitled. 


Practical men are what we want in the electrical business 
just now. and not men who canse renorts, auch as Mr. Ellis 
has had to make, to the detriment of the trade. | 


G. F. K 
January 28th, 1901. 


I have rend vour comments on the Cardiff transformer 
suh-stationg, which are apparently based on some reports 
submitted by the present electrical engineer to his com- 
mittee. As anyone would conclnde from reading the para- 
graph that there are manv sub-stations in Cardiff in a 
decided)v dangerous condition, I should he glad if vou 
will kindly find space in your next issue for the following :— 
There are in Cardiff just 14 &ub-stations. Of these two 
are idle—/.e., contain neither switch gear nor transformers. 
Of the remaining 19, six or seven are fitted with modern, 
8 fe. simple, high pressnre switch fuses for the mains ard 
trinsformer feeds, made by the British Insulated Wire 


„Company. Al] the high pressure metal is entirely 


enclosed in cast-iron cases, with slate covcr& thrcugh 
holes in which the porcelain switch fuses are 
pushed into place. There is no bare high pressure metal 
in any one of these snb-stations. Three of the remainder 
have somewhat different gear. Mostly these are switch 
fuses of the Brush Company's latest protected type. and main 
switches enclosed in cast-iron cases, all mounted on slate 
bases on iron framework. All high pressure cables are con- 
centric with the outer earthed. or are lead-cascd twin cables 
right up to the transformers, and it is practically an impos- 
sibility for anvone to inadvertently get a shock in these sub- 
stations, Of the remaining two or three stations, one 
contains but one transformer fed by one concentric cable, 
terminating in the case of the transformer itself, the last one 
or two admittedly contain some temporary gear, but at a safe 
distance from the entrance. 

Whether this justifies the sweeping assertions attributed 
to the present engineer I leave to the common sense of your 
readers and yourselves. Personally, I prefer to think that 
that gentleman relied more for his facts upon some of bis 
staff than upon personal inspection of the lot. 

It should also be borne in mind that the question of 
changing over to the low pressure direet-enrrent system has 
been under consideration by the Cardiff Corporation for a 
long time, and is now definitely decided upon, and this has 
n -cessarily checked spending capital freely upon sub-stations 
and other alternating plant. 

N. Appelbee. 


. Third Rail Electric Railways. 


When, in your issue of the 11th ult., “ Cautious's letter 
of the 7th appeared, inquiring whether * thiid rails“ on 
eleczric railways may not be shielded, I felt disposed to direct 
his attention to the fact that the problem he propoundd 
had already been set at rest upon two of the four Paris lines 
of this nature, to which 1 had drawn notice in my article of 
December 29th ult, appearing in the previous edition. 
Another of the salient points in the latter was, that, ** Side 
Third Rails" had been notably revived in the instances 
mentioned. | 

Since two further communications re “ Traction Conductor 
Shielding” have been published by you in the past two 
wecks, I am tempted to pen vou the above reference and the 
following few remarks, which I previously suppressed—in 
view of the general interest manifested in this matter. 

Whilst drawing attention to the practice that is finding 
favour on the Continent, no one is more firmly convinced 
than myself that on our C.L.R. everything is of the best 
attainable, and, as the envy of all other great cities, a 
scheme of which Loudoners may be justly proud. Why do 
“ Cautious " and others make so much of the public dangers - 
of exposed rails ? Whilst it is true track operatives might 
incur risks of an occasional shock, which at 500 volts (direct 
current) is generally a transient, unpleasant sensation, without 
after effects, the publie have no business on the tracks of a 
railway, and would there endanger their lives by the possi- 
bility of being run over by a train on any sort of iron road, 


; 
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more than by electric shock on one operated by electric motive 
power. Again, is not the ordinary station platform in use 
throughout this country a double source of danger on all 
our steam railways? Due to its considerable elevation above 
the permanent way, the consequences of a fall therefrom 
through any cause would be unpleasant, and anyone in 
the path of an oncoming train would have to scale this 
height as quickly as maybe. Yet who would propose 
reverting to the low platforms, often characterised by entire 
&bsence, employed on the Continental railways, with the 
üttendant awkwardness of boarding the train, and entailing 
halts of such undue lengths at the stations ? Leaders upon 
this subject, in connection with the “ Ceinture" and other 
railways in the Banlieu ” or suburbs of Paris, occupied 
columns of that city's dailies last summer. Thus, as one 
has become habituated to the dangers one encounters daily 
in the older form of locomotion, so will one rapidly learn to 
become alert in the presence of any new ones on the latest 
System. 

Hence, in response to the inquiries, “shielding” cer- 
tainly could be resorted to on future “subterranean tube" 
designs, as it has been on the electric railways cited, but 
even in the narrow confines of such a “promenade” for 
train-bereft passengers, this would become needless if 
efficient signal apparatus or specific instructions to the 
drivers and guards of electric trains were in vogue, for 
permitting people to walk out from the tunnel to the 
tations, with absolute conviction of the absence of a high 
potential in the third rail, after a “failure of current.” 
Possibly, even in the present instance, some form of shield 
could be introduced over the conductor, in the little head- 
room left by the buffers and other truck gear of passing 
carriages, were there any sufficient reason for so doing. I 
think Medical Man" will find that 7% new electric railways 
exist in New York. | | 


Maida Vale, W., 
January 26th, 1901. 


Edgár L. Benjamin. 


Re “The Municipal Electrical Engineer’s View of the 
Paris Exhibition.” 


Will you kindly allow me to point out an error in Mr. 
Scott’s article on the above subject. | 

In this article he states. . . the West Ham installa- 
tion reeks of foreign-made apparatus." That this statement 
is not correct will be apparent from the following list of 
contractors who have supplied plant for West Ham. . In fact, 
with the exception of some T.-H. meters, some T.-H. enelosed 
arc lamps, and three or four motors, the whole of the plant 
is of British manufacture. 


List OF PLANT SUPPLIED. 


Engines and Alternators Messrs. 8. Z. De Ferranti, Ltd. 
Boilers ... he sit Messrs. Spurr, Inman & Babcock. 
Steam Pipes Messrs. Babcock & Wilcox, Ltd. 
Switchboard . Messrs. S. Z. De Ferranti, Ltd. 
Condensers Messrs. W. H. Allen, Son & Co. 
Cables. D ...  .. Messrs. The British Insulated Co. 
Transformers and Sub-station - 

Equipment ... ase .. Brush Co., and S. Z. De Ferranti. 
Meters ... ds Messrs. The B. T. H. Co., Ltd. 
Arc Lamps Messrs. The B. T. H. Co., Ltd. 


Arthur N. Ryes, 
| Station Superintendent. 
West Ham Electrical Works, 
January 28th, 1901. 


Disparity Between Tenders. 


The Metropolitan Asylums Board, through the medium of 
js pages, advertised for tenders to the specification of 
esers. Handcock & Dykes for the wiring, &c., at Tooting 
Bec Asylum. My firm being amongst the tenderers, was 
tly surprised at the difference between the highest and 
lowest tenders, for according to the information obtained 
from the M.A.B., the lowest tender for the work was £4,487, 
and the highest £10,087 odd. This difference is most 
extraordinary when it is taken int» consideration that the work 
was tendered to specification, and not to tenderer's own 
ideas. It has occurred to me that this tender question might 


have a little healthy tone infused into it if the consulting 
engineer's figures for the work appeared with the list of the 
prices of those tendering. Such a proceeding is commonly 
found in the building papers, the architect’s estimate 
appearing after the names and prices of those tendering for 
building work. To my mind, good would result if con- 
sulting engineers or architects responsible for the issuing of 
specifications would consent to, and act np to, the suggestion, 


J. W. M. 
January 28th, 1901. 


The Density Factor. 


In my paper on The Density Factor,” printed in yours 
of January 18th, I note that you reproduce an error made in 
the original paper to the effect that Aberdeen sold only 7:8 
units per annum per £1 worth of cables laid. Actually the 
units given in Garcke’s Annual for the year 1899 are for 
geven months only, and from later published results I gather 
that the figure 7:8 should probably be over 20. 

. I much regret this error on my part, but am under. the 
impression that I wrote you pointing it out before the publi- 
cation of my paper in your issue. 

The term, density factor, appears to be objected to by 
several people who do not see the use of it. Everyone admits 
the value of the term load factor, although this applies 
merely to the generating plant. Mains, however, frequently 
cost more than the generating plant, and it seems to be 
worth while to have some means of seeing to what extent 
they are laid, so as to bring in the best return. If a station 
only sells about 5 units per annum per £1 worth of mains 
laid, it would seem either that sufficient inducement is not 
being given for consumers to come on thickly, or else that 
the power house has not been well placed, and even if the 
load factor be good, the financial results will probably be 


r. | 

If the term density factor can do for mains what the term 
load factor has done in its way, it will have justified its 
existence. | 

The importance of the subject is shown by the fact that 
many people are now doubting the desirability of supplying 
a very large town from one power house, because after a 
certain size is reached, the cost of mains becomes so great 
that it saves money to put down a new station in another 
part of the town. In other words, the improvement in the 
density factor makes this course worth while. 

Again, as many stations know to their cost, isolated 
plants—which, in the case of early closing shops, have a 
very poor load factor—can often compete with, and beat, the 
station supply in matter of costa, the difference being largely 
that they have very little to pay for mains, or, in other 
words, they have a high density factor. 


North Shields, January 29th, 1901. 


[We regret that the correction, which we duly received, 
was overlooked when Mr. Turnbull's paper was printed.— 
Eps. El. RC. REv. | | 


C. Turnbull. 


Information Wanted. 


With reference to your recent interesting descriptive 
article on the Nernst electric lamp, could you or any of your 
readers inform me through your columns what is the 
diameter of the incandescent rod expressed in wire gauge ; 
also its length when specially made for high voltage use ? 

Also, could you inform me of what material is the wire or 
rod made for giving off the heat in the electrical radiators ? 


One Interested. . 


v 


„The Permanence of Aluminium in Air.” 


Can you grant to me a brief space, in which to reply to 
the three points raised in your leading article of January 18th 
on this subject ? 

1. You state that 10 months is too brief a period of 
exposure. The corrosion is not likely to diminish 
with continued exposure. However, it may interest 
you to know that eight of the nine samples of rod and 
wire with which the tests were commenced are still 

| E 
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undergoing exposure at Waterloo and St. Helens. As four 
of these are of aluminium, it will be possible, by with- 
drawing one each year, for the conductivity and tensile 
strength tests, to obtain a series of observations extending 
over five years, These are the results to which I referred 
at the close of my paper. 

2. You regret that my paper does not include chemical 
tests of the aluminium used. My chief object was, however, 
to test the resistance to corrosion of the aluminium rod and 
wire now being offered to electrical engineers for conducting 
purposes by firms in this country. The companies who 
produce this rod and wire have doubtless satisfied them- 
selves that the amount of impurity present is either unavoid- 
able, or of service for increasing the tensile strength of the 
metal. To have used in these experiments specially 
selected samples of the purest metal obtainable would not 
have served the purpose I had in view. As considerable 
interest has been shown concerning the chemical composi- 
tion of the samples of rod and wire used in my tests, and 
as the figures supplied by the producers have proved to be 
untrustworthy, I will, however, have independent analyses 
made of the remaining aluminium rods and wires for 
publication with the final results. 

3. You state that I am mistaken in asserting that no 
similar exposure tests of copper and galvanised iron wires 
have been made. 

I was certainly unable to find any records of these, and 
Messrs. T. Bolton & Sons, to whom I wrote for information 
on this point, replied that they had no knowledge of the 
publication of any results of such exposure tests. My“ Rip 
Van Winkle sleep" was therefore shared by somewhat 
distinguished companions. Will you kindly inform me 
where I can find the information which you state is avail- 
able ? 


John B. C. Kershaw. 
London, January 25th, 1901. 


[We are pleased to hear that Mr. Kershaw intends to 
continue his interesting and valuable investigations. With 
reference to the exposure tests of copper and galvanised iron 
wire, the Post Office and railway telegraph engineers could 
have informed Mr. Kershaw on the subject, it is a matter 
of common knowledge with them ; the users and not the 
manufacturers of wire are the people likely to have the in- 
formation in question.—Eps. ELEc. Rev. ] 


Incandeseent Lamp Tests. 


My committee, in common with other Jocal authorities, 
will shortly be considering the question of lamp supply, and, 
with this object in view, I am anxious to obtain reliable data 
as to the most recent tests of lamp efficiencies, As far as I 
can discover no exhaustive life tests have been made for some 
years upon the various types of lamps on the market, and I 
should be extremely glad to know of any of your readers who 
would be willing to share the expense (some £50) of having 
a series of lamp tests carried out by some independent 
authority. 


m T. H. Minshall. 
Croydon Electricity Works, 


January 24th, 1901. 


LONDON COUNTY COUNCIL. 


Tur Council, at the meeting on Tuesday, sanctioned the laying by 
the Blackheath and Greenwich Electric Lighting Company of low 
tension mains across and along a portion of Charlton village. 

The Conduit System.—The Highways Committee reported that 
the electric tramcar, together with the short length of permanent 
way and the electrical fittings, purchased by the Council from the 
British Westinghouse Electric Company last July, was now in opera- 
tion at the Camberwell tramway depot, and might be seen at any 
time by members of the Council. The permanent way, as pur- 
chased in some sects, not in accordance with the under- 
‘inert conduit system devise’ by Prof. Kennedy, and which 

„as now awaiting the approval f of the Board of Trade. As an 
Ulust tion of the consulting eingineer's system, the Committee had 
9 0 d down at the depot a short length of line, and as the ground 
18 t covered in, the underground work connected with the 
Mn a and the apace which it would occupy under the carriageways 
pA clearly seen. The space in the carriageways to be occupied 


by the rails was practically the same under both systems, so that 
anyone could see the effect both under and upon the surface of the 
carriageway of the underground conduit system which the Council 
proposed to adopt for its tramways. If the members of the Borough 
Councils would inspect that illustration of the proposed system, the 
Committee had little doubt that the result would be to remove, 
or, at any rate, materially lessen any objections which they 
might have entertained to the system through having been 
unable to fully comprehend it. Great advantages would be 
derived from the introduction of electric traction, one 
of the greatest of which would be that the Council would be able to 
materially reduce the fares, and possibly to institute a uniform fare 
for any distances other than those covered by halfpenny fares. The 
Committee were therefore doing all they could to push forward the 
arrangements for the work of reconstruction, and, as was well 
known, it was intended to proceed first with the Westminster and 
Tooting lines, and those between Kennington and Blackfriars, and 
between St. George’s Circus and Waterloo Road. It was desirable 
that the members and principal officials of the whole of the metro- 
politan Borough Councils should be invited to attend at the 
Camberwell depót aud see for themselves the proposed system in 
practical operation and to have any information given to them on 
the spot at an early date, especially in view of the fact that the 
consent of the Borough Councils concerned was- necessary to the 
introduction of the Council's Tramways and Street Widenings Bill 
of this session. The Committee accordingly recommended that 
an invitation to that effect should be issued for February 14th, and 
that they should be authorised to make the necessary arrangements, 
and incur an expenditure not exceeding £50 in connection with the 
matter. 

Mr. SEAGER—on the motion for the reception of the report 
asked if the Committee had considered whether anything could be 
done to introduce electric traction on the line from Aldgate to 
Stratford. | 

Mr. JEFFREY asked what form of motive power was intended te 
be used in Chelsea. The acting town clerk of that borough bad 
pointed out that electricity was proposed for one of the projected 
lines, and that he presumed the others would be horse tramways. 

Mr. GILBERT suggested that after the forthcoming inspection the 
Committee should make some arrangements whereby the general 
public would have an opportunity of seeing the tramway in opera- 
tion. 

Mr. J. W. BENN, Chairman of the Committee, stated, in reply to 
questions, that the Committee had come to the conclusion that 
as soon as electric traction was installed, a uniform fare of 1d. 
for any distance would be charged on the lines worked by the 
Council. As far as the north of the Thames was concerned, the 
Committee had discussed the section of line referred to by Mr. 
Seager. When electric traction was. introduced on that side of the 
river, he thought that that section would certainly be the first on the 
list. With regard to the North Metropolitan company, there had 
been no further correspondence between the company and the 
Council. The speaker could not think of introducing any method 
other than electric traction in Chelsea. As to admitting the public 
to view the experimental line, the Committee had not contemplated 
doing so, but arrangements could be made if there was any demand 
from that quarter. 

The report having been received; the recommendation of the 
Committee was subsequently agreed to. 

Ertensions of Works.—The Building Act Committee recommended 
the Council to approve plans submitted on behalf of the Metro- 
politan Electric Supply Company for the construction of a sub- 
station, transformer room and battery room in Tower Street, 
Holborn. This was agreed to, and it was also resolved to authorise 
the erection by the Charing Cross and City Electric Company of a 
distributing station on a site abutting upon Carlisle Avenue, 
Fenchurch Street. 

Tramway Suggestions.—' The following notice of motion stood in 
the name of Mr. BAKER :— That the Highways Committee should be 
requested to report whether the Council could not at once proceed 
to lay a double line of conduit electric tramway in Rosebery Avenue, 
the necessary energy to be obtained from one of the supply com- 
panies in the neighbourhood, and the line to be worked by the 
Council. This was postponed. 

A further motion, by Mr. WESTAcorr, proposed that the Com- 
mittee should be instructed to report at the earliest possible moment 
as to the powers of the Council to convert the tramways leased to 
the North Metropolitan Tramways Company to electric traction, the 
probable cost of the work, and the estimated income. "This was 
also adjourned. 


LEGAL. 


SHARP & Co. v. THE GAIETY Bars COMPANY, LIMITED. 


In the Westminster County Court on Friday, his Honour, Judge 
Lumley Smith, K.C., tried an action brought by Messrs. Sharp and 
Co., electrical engineers, of 17, Sloane Street, S. W., who sought to 
recover £30 odd from the Gaiety Bars Company, Limited, in the 
Strand, for electrical work done. The plaintiffs’ case was that the 
arc lamps outside the premises were a trouble to them, and they 
were called in to see what could be done to them. They were 
taken away, and were repaired by Messrs. Johnson & Phillips, and 
retixed. They went wrong again, and they were then sent to the 
General Electric Company, who repaired them again. They were 
in an excessively dirty condition, and had they been kept in order, 
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they would have worked well. The defence was that they were 
properly cleaned, and had they been repaired correctly, all would 
have gone well. They called Mr. H. P. Allam, A.LE.E., who said 
two lamps worked all right after being cleaned, and he replaced the 
other two by 'Thomson-Houston's, as the defendants' secretary was 
disgusted with them. He did not, however, speak of any fault. —His 
Honour emphasised that, in giving judgment for the plaintiffs for 
the amount claimed, with costs. 


THE ENGLISH HiLEeocTBIOAL COMPANY v. THE GLASDIR COPPER. 


Mines, LrMITED. 


In the Chancery Division on Friday, before Mr. Justice Joyce, Mr. 
Hughes, K.C., moved for the appointment of a receiver and 
manager in the case of the English Electrical Company v. The 
Glasdir Copper Mines, Limited. Counsel stated tbat this was a 
debenture holder's action, the property charged being a copper 
mine in North Wales; 250 debentures of £100 each bad been issued, 
and plaintiffs held 42. Mr. Pelham, who appeared for the 
defendants, said he was not in a position to resist the motion, but 
he could not accept the receiver and manager nominated by the 
plaintiffs. The gentleman nominated was a director of the plaintiffs’ 
company, and it was in his view essential that some independent 
gentleman should be appointed. There were questions of account 
between the two companies. After some further discussion it was 
arranged that the motion should stand over for a week. 


REBA INSULITE SYNDICATE, LIMITED. 


Tue petition of Volenite, Limited, for the compulsory winding up 
of the Rhea Insulite Syndicate, Limited, was before Mr. Justice 
Wright, in the Companies Winding-Up Court, on, Wednesday. 
Mr. H. Chitty said the petitioning company’s debt was £362 15s., 
but he was prepared to admit that it was only £298 2s. 6d., and on 
that he supported the petition. The company was formed in July, 
1899, and. Mr. Lamplough. and the Volenite Company were 
connected with it. It had a nominal capital of £15,000 in £1 shares, 
of which £11,000 odd had been taken up. The object of the 
company was to acquire and work certain patents belonging to Mr. 
W. J. Cordner. The petitioner had served tho debtor with a 
statutory demand for the payment of his debt, but no notice had 
been taken of it. Mr. Houston, for the creditor, said the petitioner's 
debt was disputed, and the goods supplied by him on which he 
claimed were not according to order. They were in fact worthless, 
and the company counterclaimed for £1,100. Mr. Chitty 
characterised the claims of the company as bogus claims, and 
pressed for an order. He also said that there were contracts 
between Mr. Lamplough and Volenite which had not been disclosed. 
After some argument his Lordship dismissed the petition without 
costs. . 


BUSINESS NOTES. 


Electrical Wares Exported. 


Winx ENDING Jan. 30TH, 1900. | WEEK ENDING Jan. 29TH, 1901. 


1 .. Value aa 1 "T . Value £15 
msterdam. . oe ss T msterdam .. os ee .. 116 
o us s T 9 5 81 Bahia. Teleg. apparatus 199 
Bombay  .. ae T T Brisbane s E es . 46 
Boulogne us si .. ‘88 Calcutta  .. T és .. 1,826 
5 Telex. instruments .. 700 Gc Teleg. wire .. . 194 
uenos Ayres T V S are Town E bs 153 
j Teleg. mat. 1,650 Copenhagen. Teleg. wire 207 
2. Toleph. cable .. ann De. Bay. Teleg. cable 190 
Caleu ee ee * ee ur an ee ee ee ee 107 
Town.. - ^ 817 Fremantle : Sa 40 
Chinde. Teleg. mat. .. .. 864 Gibraltar vs 43 
CoL MARI B. Teleg. cable 160 amburg , 80 
£x ws ws E" Teleg. ma* 800 
v Teleg. instrumenta 5 Hobart = i 107 
Cope n a ae oe ong Kon 23 
Durban 789 | Malta. p 0 5. 5. 16 
n. Toleg. mat, Er | Negesi, Teleg. cable.. .. 2,200 
Kast 7 [ en "T se * * 681 
Flush 81 | Perth. Elecl.tramway plant.. 4,000 
Gibraltar P s of 25 | Port Elizabeth .. — .. . 48 
Halifax... " js . 17 | Shanghai ... e 5, — 88 
Hamburg NL is E RID $e is "s . . 1756 
eleg. ma rin $5 "m ae Pa 
Hong Kong.. i : 816 | á " 
hi T 36 
Launceston 210 
Mad. as 
Maita 19 
Mauritios .. ae $e 16 
Melbourne .. A d .. 816 
St. Petersburg. Teleg. mat. .. 1,000 
Santos ee ees e@ ae 41 
Shanghai ae . ee 254 
6 T ee t. N e a 
Tents slag, gy 10 
oronto es vs 85 
te oe 2 0 eos ee 70 
Yokohama. Electric cable. 67 | 
Total £212,600 | Total 218,275 
Foreign Goods Transhipped. 
: | Sydney. Eleol goods Value 4863 


Auction Sale,—Messrs, P. Huddleston & Co. will sell 
by auction on February 4th certain stock aud plant of an engineer, 
including gas aud steam engines, lathes, drilling and shaping 
machines, dynamos, arc lamps, electrical accessories, &c. See 
advertisement in this issue for further details. 

The same firm will, on February 12th aud 13th, sell the stock and 
plant of an electrical engineer and lamp manufacturer, at South 
Audley Street, W. A large quantity of electrical fittings, arc aud 
incandescent lamps, cable and wire, and other apparatus and 
accessories will be offered. See our advertisement pages for 
particulars. 

Auer Glow Lamp.—The owners of the new incandes- 
cent electric lamp, devised by Dr. von Auer, anticipate that the 
lamp will be the means of revolutionising internal electric lighting. 
According to the Financier, the patents are held by the Austrian 
Incandescent Gas Light and Electricity Company, which is now 
disposing of its rights for Germany and Holland to the German 
Incandescent Gas Light Company (Deutsche Gasgluhlicht Aktien 
Gesellschaft), of Berlin. A demonstration of the capabilities of the 
lamp has just been given in Berlin, when it was claimed that, not- 
withstanding that the Jamp gives a brighter light, it only requires 
one-third of the current needed by an ordinary carbon filament 
incandescent electric lamp yielding the same amount of illuminating 
power. The new lamp basa filament of osmium, and the German 
company is erecting a factory for the manufacture of the lamp. 
Owiug to the scarcity of osmium, the German company proposes to | 
form an English company for the winning of the metal, in conjunc- 
tion with the Auer Gas Light Company, of Philadelphia. It is 
understood that the only obstacle in the way of the lamp is the 
fact that osmium is not found in any abundance. 


Boiler Explosion.—A coroner’s jury sitting at West- 
minster has returned a verdict of Accidental death in the case of 
Thomas Wilson, 33, a fireman employed by the Metropolitan Electric 
Supply Company, who was fatally scalded through the bursting of a 
boiler tube at the Sardinia Street works, Lincoln’s Inn Fields. 


Books Received.—“ The Export Merchant Shippers’ 
Directory for 1901." London: Dean & Son. 17s. 6d. 

Science Abstracts and Index to Vol. III. London: E. and 
F. N. Spon, Limited. 2s. each, net. 

* Michael Faraday : his Life and Work,” by Silvanus P. Thompson, 
F.R.S. London: Cassell & Co., 1901. 28. 6d. 


British Fire Prevention Committee.— Many inquiries 
having reached the offices of the British Fire Prevention Committee 
whether further important conflagrations abroad could not be made 
the subject of special publications or papers in the same way as the 
Charity Bazaar fire at Paris, and the Horne Building fire at 
Pittsburg, U.S.A., have already been dealt with, the executive have 
decided to issue authentic, illustrated descriptions of the Comédie 
Francaise fire at Paris and the Windsor Hotel fire at New York, in 
respect to which valuable notes and photographs have for some time 
been in their possession. Both descriptions will be issued during 
the Spring, and, as only a limited edition will be printéd for 
members of the Committee and the public authorities, non-members 
requiring copies should apply at once to the assistant secretary, 1, 
Waterloo Place, Pall Mall, S. W. 


Electricity Supply Company for Spain, Limited.— 
In the Chancery Divieion of the High Court of Justice on Wednes- 
day, before Mr. Justice Wright, the petition of the Electricity 
Supply Company for Spain, Limited, for permission to reduce its 
capital was mentioned. Mr. Kirby, counsel for the company, stated 
that much of the plant of the company had been superseded by new 
inventions. The capital was £100,000, in £5 shares, and there were 
£250,000 in debentures. The capital had been expended in the 
erection of electrical plant in Madrid, which now, after 11 years, 
required renewing, and the new capital required was to be expended 
on that. The matter was adjourned & week ago, as his Lordship 
required further information as to the proposal. This had in the 
meantime been furnished, and his Lordship now assented to the 
erms of the petition. 


Fire.—A fire broke out in the British Electric Works 


Company's premises at Hanley on Saturday last, and caused con- 
siderable damage. | 


Patents in Federated Australia.—Messrs. E. P. 
Alexander & Son, chartered patent agente, of Southampton Build- 
ings, write us as follows :—'* We tind that many patentees are under 
the impression that a single patent will now cover all the Federated 
Colonies. This, however, is not the oase, and separate independent 
patents are still required for each colony. From latest advices it 
appears that there is not the slightest prospect of a general patent 
law for the eutire commonwealth being adopted for at least two 
years, and it will, therefore, be unwise aud useless to delay applica- 
tions in expectation of the passage of such a law.” 


Presentation.—On Saturday last a pleasant function 
took place at the Liverpool offices of Callender's Cable and Con- 
struction Company, Limited. Mr. W. J. Hide, late assistant 
engineer at the Liverpool Branch of the company, has joined Mr. 
A. L. Taylor and Mr. A. Kelly as consulting engineers and elec- 
tricians, and on Saturday the members of the staff met to bid him 
farewell. The chairman (Mr. F. A. Pocklington) spoke in warm 
terms of Mr. Hide’s ability and his courteous demeanour in dealing 
with the staff, on whose behalf he presented Mr. Hide with an 
illuminated address and a box of scientitic instruments as a slight 
indication of their regard for him. Mr. Hide thanked the chairman 
and the staff for their kindness. Several other members of the staff 
ane opreg regret that Mr. Hide was severing his connection 
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Liquidation and Dissolution, — The petition of 
A. Davies and another for the compulsory winding up of the 
Coventry Gas Fitting, Electrical and Engineering Company, 
Limited, was before Mr. Justice Wright in the Companies’ 
Winding-up Court yesterday. Mr. M. Romer stated that since the 
presentation of the petition a resolution had been passed for 
voluntary liquidation, ad » cheme of reconstruction had been 
prepared, which he understand the creditors assented to. Under the 
circumstances the petitioners were willing to take a supervision 
order. His Lordship accordingly made an order continuing the 
voluntary liquidation under the supervision of the Court. 

Messrs. W. S. Sargeant and J. H. Watt (electrical and steam 
launch builders, Thames Electric and Steam Launch Company, 
Strand-on-the-Green, Chiswick) have dissolved partnership. 


Private Bills.—In the case of the following Bills 
formal proof of compliance with the Standing Orders has been 
given, namely, the Metropolitan District Railway Bill, the King's 
Road Railway Bill the Notting Hill Electric Lighting Bill, the 
Charing Cross, Euston, and Hampstead Railway (No. 1) Bill, the 
Charing Cross, Euston, and Hampstead Railway (No. 2) Bill, the 
City and Brixton (Extension of Time) Bill, and the Derbyshire and 
Nottinghamshire Electric Power Bill. These Bills, which were 
unopposed at this stave, will be duly reported for first reading. 

The Victoria, City, and Southern Electric Railway Bill was 
marked in the list as “dead.” It will be remembered that its 
object was to construct an electric railway on the tube principle 
from St. George's, Hanover Square, to Cannon Street rid Ludgate 
Hill, and thence to Camberwell and Rye Lane, Peckham. The 
London United Tramways Bills, which was on the examiners’ list as 
an “opposed” Rill, was not dealt. with, its consideration being 
postponed until February. Several other measures dealing with 
tramways have been deferred. It is understood that tbe point on 
which they are postponed has reference to the necessary consents of 
road authorities. 

The following, having complied with the Standing Orders, is to 
be reported for first reading— namely, the Piccadilly and City Rail- 
way Bill The examiners found that in the case of the Brompton 
and Piccadilly Circus Railway (Extensions) Bill the necessary 
money deposits in respect of some of the railways contemplated 
had not been made, and that there had been non-compliance with 
the Standing Orders. "This irregularity would haveto be dealt with 
by the Standing Orders Committee. The Willesden Urban District 
Council Tramways and Improvement Bill, which was unopposed at 
this stage, was marked on the examiners’ list as“ dead." 

The South Yorkshire Electric Power Company's Bill was reported 
to fail to comply with the standing orders. 


Smoke Nuisance.—At the West London Court last 
week there were summonses against the Central London Railway 
Company in respect of a smoke nuisance at the electrical generating 
station, Wood Lane, Shepherd's Bush. Evidence was given on both 
sides, after which Mr. Rose said he was satisfied that the best 
appliances were used, but he was not satisfied that the best kind of 
coal was used on some occasions. However, it was not a case for 
the maximum penalty. It would be sufficient to impose a fine of 
£5 on each summons, in all £25, with two guineas costs. The 
payment of the money stood over pending the application for a 
Special case. 


Trade Announcements. — Messrs. Easton & Co., 
of Broad Sanctuary Chambers, Broad Sanctuary, S.W., notify us 
that the business of Easton, Anderson & Goolden, Limited, has been 
acquired by them as from January 23rd, 1901, in terms of an agree- 
ment with the receiver and manager of that company, which has 
been duly approved by the Court. The debts due to the receiver 
and manager, assigned to Easton & Co., Limited, in terms of such 
agreement, are payable to the company at the offices as above, and 
all debts and liabilities of the receiverand manager incurred by him 
since the date of his appointment, will be discharged by the com- 
pany. The business is taken over as a going concern, and Easton 
and Co. will carry out all current contracts. Mr. T. Perceval 
Wilson signs the circular as joint general manager. The company 
has secured the sole license for Great Britain and her Colonies for 
the manufacture aud sale of stationary engines of over 10 H.P., 
superheaters, economisers, and other apparatus under the Schmidt 
patents, for the utilisation of highly superheated steam. “In view 
of the extraordinary progress made on the Continent, where upwards 
of 400 plants, representing over 100,000 H.P., are at work, we antici- 
pate that a large business will result, as the adoption of the system 
secures the most remarkable economy of steam and coal without any 
difficulties in maintenance or lubrication." The company will 
continue the various branches of engineering work hitherto executed 
by Easton, Anderson & Goolden, Limited, the staff and officials of 
the late company being retained. We hope Messrs. Easton & Co. 
will have the pleasure at an early date of re-establishing this well- 
known English business on profitable and lasting lines. 


ELECTRIC LIGHT AND POWER NOTES. 


Bath.—At a meeting of the E.L. Committee last week, 
a report of the city electrical engineer (Mr. F. G. Metzger) upon 
the proposed extensions was read and adopted. The engineer 
stated that the actual number of 8-c.P. lamps installed at the end of 
1900 was 25,388, and allowing for the additional street arc lamps, 


which will be connected to the mains during the present quarter, 
they would have an equivalent of 27,088 8-c.P. lamps, plus any fresh 
additions in private lighting, for the supply of current to which 
plant must be available at the works. Based on the same rate of 
increase in the private lighting during 1900, the lamp connections 
next winter should not be less than 32,000 8-c.P. lamps. The exist- 
ing plant is capable of supplying current to 30,000 8-c.p. lamps 
wired, and the present boilers are able to give sufficient steam for 
supplying current to 40,000 8-c.P. lamps wired. He suggested re- 
placing two of the smaller sets by two 240-Kw. sets, capable of 
generating the necessary current to supply 15,000 8-c.P. lamps. An 
additional condenser would be required, also steam and exhaust pip- 
ing, foundations, &c. He estimated the cost to be in all £8,500. 
The current carried by the existing cables during Christmas week 
was far in excess of their normal capacity. The cables got very 
warm in consequence, and a drop in pressure was the result. In 
addition to this, they ran considerable risk of breakdown througb 
overloading, and to avoid trouble in the future he presented a 
scheme for supplying the five principal sub-stations with new 
feeders. The existing feeders had been cut about from time to time 
through the old system of house transformers, where a joiut was 
necessary whenever a new customer was added. These old joints 
had been cut out, tothe detriment of the insulation, but they were 
quite good enough to act as feeders of small currente to outlying 
districts, for which purpose he intended adopting them when 
the new feeders were laid. The only safe practice was to run a 
separate and iudependent feeder, to be used only for the one sub- 
station it has to supply with current, and it must not be tapped for 
any other purpose. 'The cables would each be designed to carry 
100 amperes, and each pair laid jn a separate troughing. He esti- 
mated the cost of the new feeders at £3,000. It was decided that 
the engineer should take steps to inspect other works and obtain 
such information as he might require to enable him to select the 
most modern and efficient plant. The best thauks of the Committee 
were tendered to Mr. Metzger and his staff for the efficient manner 
in which the business of the undertaking had been conducted 
during the past winter, and particularly during the recent flood. 


Bangor.—4A deputation from the North Down Tramway 
Company interviewed the Bangor U.D.C. last week with respect to 
a proposal to supply electricity to the town. The Council appears 
to favour the scheme. 


Bescia (Italy).— The engineer Cesare Derretti has 
presented a project to the Inspector-General of Italian Railways, 
with an application for a concession for the utilisation of the waters 
of the Chiese River in Sabbio for the development of electrie energx 
to be transmitted to the city of Bescia and suburbs. The take of 
water would be at the rate of 12 cubic metres per second. By 
means of a waterfall of 9 metres it is expected to secure a power of 
1,440 H.P. The cost of the pro[ osed works is estimated at 260,000 
lire (£10,400). 


Coal Mining.—At the Broad Oak Colliery, St. Helens, 
Lancashire, hauling and winding are now done by electricity. A 
25-H P. motor is used for winding, and a special form of brake has 
been devised by Mr. J. Swift, the engineer of the colliery. By 
means of the brake, the drum can be stopped almost instantly. The 
electric power is obtained from the mains of the St. Helens Cor- 

oration. The colliery finds employment for about 85 hands. 
Electrical power is said to have proved cleaner, cheaper, and more 
convenient in every way than steam. 


Dunstable,—The T.C. bas appointed an Electric 
Light Committee to obtain information and advice as to a public 
supply of electrical energy íor Dunstable and district, and to take 
preliminary steps for an application for a provisional order in the 
next session of Parliament. 


Eastbourne.—The T.C. has resolved to apply for the 
sanction of the L.G.B. to a loan of £50,882, for the erection of new 
electric light works at Roselands, new plant, extension of mains, and 
the remodelling of the arc lighting system. It was stated that in 
the past 12 mouths there had been an advance in the number of 
customers from 409 to 492, while the amount of energy supplied had 
increased to the extent of 29 per cent. The financial result of last 
year's operations was a net profit of £834, while they had paid 
£4,382 interest, and had contributed £2,600 to the sinking fund. 
Coal during last year had cost £3,268, as against £2,065 in the 
previous year. 


Gillingham.—The D.C. has resolved to acquire the 
electric lighting company’s undertaking, if terms can be, agreed 
upon. 


Grantown (Elgin).— The T.C. has been considering the 
advisability of introducing electric light into the town. It has bad 
numerous schemes before it, but has not yet been able to come to a 
decision. One suggestion that receives favour is to obtain the 
motive power from the river Spey, though the Dowson gas plant 
and steam a8 motive powers are also favourably considered. This 
burgh has a population of 1,520, but as it is a well-known health 
resort this number is largely increased in the months of July, 
August and September. The Councillors are somewhat afraid that 
with such a small population they will be unable to make the 
scheme pay, and they are meantime anxious to receive offers to 
undertake the work from private companies. The subject mean- 
while is being hung up by them, in order to see if these will come 
in. About a dozen years ago a gas company was in existence, but 
as the price charged for gas was 10s. 6d. per 1,000 feet, and as the 
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commodity was of wretched quality, the company had to shut up 
shop. 

2 similar question is also agitating the T. C. of Nairn. A proposal 
is before it by Messrs. Crompton & Co. to supply the town. It 
is somewhat questionable if an offer by a private company will be 
entertained in this case, as Nairn, which is also a well-known 
summer resort, has a much bigger population, and there is a feeling 
that if a profit can be made by a private company it could also be 
made by the town itself doing the work. 


London. — KENSIJGTON.—At a meeting of the Borough 
Council last week, the Notting Hill electric lighting scheme was 
discussed. Under this scheme one of the electric supply companies 


seeks power to acquire sites in Napier Road and Holland Mews, 


Kensington, for the erection of works for generating or dis- 
tributing electricity. The Law and General Purposes Committce 
was of opinion, considering the residential character of the 
district, that the scheme should be opposed by the Council, unless 
the promoters agree to the insertion of clauses in the Bill whereby 
the sites in question would be restricted -to the purpose of storage 
and transforming stations. The Council decided to address a letter 
to the promoters to this effect. 


Machynlleth.—A London company has formulated a 
proposal to supply this—one of the chief North Wales towns—with 
electricity, and the U.D.C. is understood to be prepared to give the 
matter favourable consideration. The capital is figured at about 
£8,000. The Marchioness of Londonderry will grant a long water- 
power lease on reasonable terms. 


Manchester.—The Electricity Committee of the City 
Council last week had before it an important letter from Prof. 
Kennedy with reference to the difficulties which have arisen in the 
department. He has been investigating the situation, and has come 
to the conclusion that the rapid growth of the responsibilities of the 
department necessitates the greatest possible activity if a collapse 
is to be avoided. At the present time the sole generating station is 
in Dickenson Street. This has a capacity of 11,000 H.P. From 
this station all the electrical energy for lighting and power pur- 
poses must be sent out until the adjoining Bloom Street station is 
built. In a month or two the work will be greatly increased by the 
necessity for running the trams on the Cheetham Hill, Bury New 
Road, and Rochdale Road routes. This, and the continuous gtowth 
of the demaud for electric light by private consumers, means that 
the strain will be immensely greater than it is this winter. Prof. 
Kennedy is of the opinion that Dickenson Street will be inade- 
quate to cope with the accumulafion, and has written to the 
Electricity Committee, that it will be a“ calamity if Bloom Street 
station, which is being erected next to Dickenson Street, is not com- 
pleted by September. The Committee is taking special meaus to 
complete the station, but it is recognised that great difficulty will 
be experienced in conforming to Prof. Kennedy's requirements. 


Middlesex.—The Heston Electric Light Prov. Order 
has been abandoned. The Friern Barnet, Hampton, Ruislip, Ted- 
dington, and Hampton Wick applications for prov. orders are to be 
opposed by the Middlesex County Council. 


North Metropolitan District.—On Friday last a public 
meeting of ratepayers was held at Tottenham, to consider the pro- 
posal of the District Council to join with the neighbouring Councils 
in promoting a Bill to generate and distribute electrical energy 
throughout the districts concerned. Speeches in favour were made 
by Mr. Hawtayne and Mr. Hammond, who are advising the local 
authorities in the matter, and by other persons, and a motion 
approving of the scheme was carried. A poll of the parish was 
demanded and will take place early in February. 


Saragossa (Spain).— The Sociedad de Approvechamiento 
del Rio Gallego is the name of & company that has been formed at 
for the utilisation of two waterfalls situated on the River 
Gallego. The first is situated in the province of Puendeluno, and 
is calculated to develop 3,200 H. p. The second is in Murillo, and 
is estimated to yield 2,600 m.P. Both waterfalls are within 50 kilo- 
metres of Saragossa. The capital of the company is 3,500,000 
pesetas. 


Spain.—A company has just been formed at Luco de 
Jiloca (provinoe of Teruel) to establish an electric lighting station 
in the town. Water-power is to be utilised. 


Willesden.—The Middlesex County Council, for the 


.purpose of protecting the mains it is to lay for the electric 


tramways in Willesden, has resolved to oppose the Metropolitan 
Electric Supply Bill. 
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ELECTRIC TRACTION NOTES. 


Austria.—Messrs. Ganz & Co., of Buda-Pesth, have 
secured a preliminary concession in respect of a projected system of 
electric tramways in the town and district of Klagenfurt. 


Central London Railway Vibration.—The committee 
appointed to inquire into the vibration caused by the trains of the 
Central London Railway, met at the Board of Trade on the 
24th ult. Mr. E. Tewson, surveyor; Mr. Threlfall, 19, Hyde Park 
Terrace, chairman of the Frontages Committee; Mr. G. Agnew, 
Lancaster Gate; Mr. Howard Wright, Albion Street; and Mr. P. 


: - Williams 


D 


„Hyde Park Gardens, gave evidence as to the noise and 
vibration caused by the passing of the trains. At the close of the 
evidence the. chairman, Lord Rayleigh, announced that the com- 
mittee would: garryiout an inspection and examination of various 
houses in the distriot, and would depute Mr. Mallock, who had been 
making inquiries in connection with trials of locomotives on the 
District Railway, to carry out experiments to discover the nature 
and cause of the vibration complained of. 


Dublin County.—The Dublin County Council has 


` approved of a project to construct tramways from the terminus of 


the Dublin Tramway Company to Enniskerry, and from Bray to 
Enniskerry. Es 


France, — The French 'Thomson-Houston Company are in 
negotiation with the Paris, Lyons and Mediterranean Railway 
Company with reference to the conversion of the railway between 
Cannes and Vintimille into an electric line. 


Glasgow.—The following are the principal dimensions, 
&c., of the set of two 5,000-n.P. thrce-cylinder vertical compound 
direct coupled engines which Messrs. J. Musgrave & Sons, Limited, 
of the Globe Ironworks, Bolton, are supplying to the order of the 
Glasgow Corporation for electric traction purposes: Height of 
engine, 35 feet; weight, about 800 tons; driving shaft— 
diameter, 36 inches, weight 85 tons; high pressure cylinder— 
42 inches diameter, 5-feet stroke; two low pressure cylinders—each 
60 inches diameter, 5-feet stroke; fly-wheel—24. feet diameter, 
weight 140 tons; total weight of bedplate, 135 tons; heaviest 
casting, 45 tons. The engines are intended to run at 75 revolutions — 
per minute, and to be capable of 2,500 xw. output. They are 
believed to be the largest stationary eugines for electrical purposes 
yet built in this country, and a new erecting shop has had to be 


constructed at the works for their reception as they are completed. 


They are expected to be available for the heavy tramway service 
which will ensue upon the opening of the Exhibition at Glasgow 
this spring, and the first is now almost ready for delivery. 
Huddersfield.-—The whole of the 12 miles of route elec- 
cally equipped has now been traversed by trial cars, and the formal 


opening of the tramways is likely to take place shortly. 


Liverpool.—aA report on the working and requirements 
of the Liverpool tramway system has been furnished by Mr. 
Bellamy, the general manager, to the Tramways Committee of 
the Liverpool City Council The number of electric cars in regular 
service is returned as 270. By June next 130 more cars will be in 
use, With the present service the average number of cars passing 
some of the principal points in the city is about 3,200 daily, and the 
maximum hourly number, approximately 200. The report deals 


; principally with the congestion of car traffic, which is great at some 
poiuts. 


In June next the number of cars running daily to the ceutre 
of the city will be about 5,000. The need of greater accommodation 
at the termini has become urgent, and the manager suggests the 
construction of a gridiron at St. George's Crescent to relieve the 
traffic of the south and south-western routes, and another in the Old 
Haymarket, and a re-arrangement of the car space in St. George's 
Place, Lime Street. Shelter places for passengers are also suggested 
and are badly required. The enormous expansion of traffic which 
there has been in Liverpool since the introduction of electrical 
traction will be seen from the following figures which are taken 
from the new report :— Eg y 


Year. Passengers. Mileage. Receipts. 
1897 .. 38, 409, 084 6,018,182 En 
1598 .. .. 41,772,034 6,279,768 4,407 
1899 .. 63.771, 450 7600, 540 859,929 
1900 .. 8,967,968 9,100,866 417,674 


The number of passengers estimated to be carried during the pre- 
sent year is 122,000,000, and it is said that this may be largely 
exceeded, as the cars will be increased by 50 per cent. by the middle 
of the present year. For the fortnight which ended on January 
19th, the receipts for electric cars, horse cars, and buses amounted 
to £15,429 13s. 54d., against £13,507 11s. 44d. for the same period 
in 1900. The mileage was 392,200, against 316,384 last year. The 
number of passengers carried was 3,331,560, compared with 
2,585,764 in the same weeks last year. i 


Manchester and Liverpool.—The engineers of the pro- 
posed Manchester and Liverpool Electric Express Railway have 
prepared for Parliament a detailed estimate of the cost of this 
scheme, as it will be put forward during the ensuing session. This 
is abstracted in the Liverpool Mercury. The total length of the 
proposed railway from its commencement on the west side of 
Deansgate to its termination in Liverpool, near School Lane, is 
34 miles 3 furlongs 3 chains, which is 1 furlong shorter than the 
scheme of last year. The cstimated cost of construction is 
£1,776,821, as compared with £1,748,940, which was the estimate of 
last year’s scheme. The details of this estimate show that the 
scheme as now put forward is, from an engineer's point of view, 
materially different to the rejected scheme. The cost per mile for 
laying the permanent way, which last year was put at £18,000 per 
mile, is now reduced to £13,500 per mile, and the cost of the 


. stations, which was estimated at £67,600, is brought down to 


£30,000. Tha cost of viaducts, which, under last year's scheme, 
would have absorbed £175,300, is now put at only £72,868, whilst 
tunnelling is also reduced from £61,200 to £55,360. The saving 
effected by these alterations is more than absorbed by public. 
improvements. Thus in the place of 48 bridges over or under 
public roads, estimated to cost £36,200, it is now proposed to provide 
108 bridges at a cost of £120,410, while accommodation bridges, 
which were estimated to require the expenditure of £44,340, will 
now be put up at a cost of £80,750. Although 30 acres less land 
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will be required for the new scheme, the cost of acquiring it is 
estimated to absorb £558,515, as compared with £451,600. The 
capital required to be raised for the new scheme is £2,100,000, 
which is an increase of £100,000 when compared with the rejected 
scheme. 


Manchester and Salford.—The Manchester and Salford 
tramways have come to a temporary arrangement whereby the 
Salford Corporation authorise the Manchester Corporation to elec- 
trically equip, prior to April 28th next, at the cost of Salford, the 
tramways in Bury New Road, such cost to include the actual cost to 
Manchester, with an addition of 10 per cent. for superintendence. 
For this route, Manchester will supply the energy till Salford is in 
a position to supply its own, and payments will be made to Salford 
until the latter Corporation commence to run cars on that part of 
the tramways between the junction of Lower Broughton Road and 
Bury New Road and the boundary of Salford and Prestwich at the 
rate of 50 per cent. of the gross receipts earned by Manchester, and 
after Salford commence to run cars at the rate of 424 per cent. of 
the gross receipts. 


Middlesex.—The Local Government Board have inti- 
mated that they will not sanction the loan of £450,000 for the 
construction of a system of light railways by the Middlesex County 
Council, unless the loan is repaid within 50 vears, and the Light 
Railway Commissioners insist upon compulsory street widenings 
- aud the intliction of a penalty for the nou-completion of the lines 
within a specitied period. The County Council are to consider the 
- alterations necessitated by these requirements. 


Wigau. — On Friday last the new electric tramway 


between Market Street and Martland Mill was opened for regular 
traffic. 


Worcester. — The Worcester Tramways Company, 
Limited, has lodged a Bill for introduction into Parliament next 
session for power to substitute for its exist ing tramways, which are 
constructed on a gauge of 3 feet, a new system constructed on a 
gauge of 3 feet 6 inches. The company proposes to work these 
tramways by electrical power. 


—€—— S 


TELEGRAPH AND TELEPHONE NOTES. 


The Cable Monopoly.—It is stated in the Duily 
Zo press that Mr. Henniker Héaton, M.P., who arrived in Australia 
on December 20th to attend the Commonwealth celebrations, had 
much to say on the subject of cable projects and postal reform. He 
is now advocating a conference between Australia and India for the 
purpose of constructing a national line Letween the two countries. 
From Singapore to Burmah via the Malay Straits and to Australia 
would only be a step, and it is absurd, says Mr. Heaton, that in 
matters of this sort private companies should exploit us. 


Hull.—The Town Clerk of Hull has issued a circular to 
leading merchants and traders of the city, informing them that the 
Corporation is prepared to establish and work a municipal telephone 
service for Hull and the adjoining district, including Beverley, 
Cottingham, Brough, Elloughton, and Hessle, in case a sufficient 
number of persons are prepared to become subscribers. It is pro- 
posed to charge an " inclusive " rate of £6 68. per annum, to cover 
an unlimited number of local calls; also a "toll" rate of £3 per 
annum, and one penny for each call originated by the subscriber. 
The subscriber of the “toll” rate may be called up by other sub- 
scribers without any charge. The Corporation hopes to be able to 
reduce this tariff, but, of course, that will depend upon the number 
of subscribers. Subscribers are promised equal rights with the sub- 
scribers of any other telephone undertaking to the use of the 
Government trunk lines on payment of the usual rates, aud will be 
entitled to call up, and to be called up by, all telephone subszribers 
in every town to which the Government lines extend, on pay ment 
by *he person making the call of the terminal charge imposed at the 
town to which the call is made. 


Telegraphie and Telephonic Communieation.— At 
the ensuing Conference of the Association of Chambers of Com- 
merce, to be held in London, several of the Chambers will move 
strongly expressed resolutions as to the present inadequate tele- 
graphic and telephonic service iu this country. The Newcastle-on- 
Tyue Chamber will move That whilst expressing satisfaction that 
after numerous delays the negotiations connected with the forma- 
tion of an all-British Pacific cable have progressed sutliciently to 
enable a contract for laying the same to be entered into, this 
Association would strongly urge on the Government the absolute 
necessity that exists, both on account of the defence of the Empire 
aud the promotion of its commerce, that immediate efforts should 
be made and actively continued uutil all parts of the Empire, 
whether colonies or dependencies, have lines of telegraphic com- 
munication with each other, as well as with the Mother Country, 
without such lines passing through any foreign countries or posses- 
sions.” The Liverpool Chamber will also move that every reason- 
able support be given to the Imperial Telegraph Committee of 
the House of Commons in its inquiry into the question of tele- 
graphic communication, with a view to increased efliciency aud 
economy in the telegraphic service for commercial purposes, and 
into the cable arrcaugements for Imperial defence. The Liverpool 
Chamber, in view of the growing trade with the Continent of 
Europe and of the active competition for such trade which its 


merchants have to maintain with those of other countries, urges the 
Government to establish without any further delay additional and 
improved cables between the United Kingdom and the Continent, 
aud to arrange for more direct wires to principal European centre- 
of commerce and manufacture ; that a more efficient telegraphic and 
telephonic service between the commercial and the manvfacturing 
centres of the United Kingdom is imperatively necessary ; and that 
iu certain districts the usefulness of the trunk telephone service is 
much impaired by its inadequacy. The Southampton Chamber 
proposes calling the attention of the Government to the uncertainty 
attending the use of the trunk line telephones, and asks that the 
service should be expedited and greater facilities given. The Wake- 
field Chamber proposes that the addresa of not exceeding four words 
should be allowed free of charge in all British and Colonial tele- 
grams, and that telegraphic communication should be extended to 
rural districts where practicable. The Cardiff Chamber supports a 
similar resolution, and the Walsall Chamber will protest against the 
present Post Office regulation with regard to the posting of circulars 
produced in imitation of ty pewriting. 


Telegraph Clerks’ Soirée, —The London Branch of the 
Postal Telegraph Clerks' Association announces that in consequen ce 
of the death of Her Most Gracious Majesty, Queen Victoria. the 
Soirce at which Signor Marconi was to give a demonstration of his 
wireless telegraphy, is postponed until March 1st at 7 p.m. in the 
Holborn 'l'own Hall. 


Telegraphie Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED. 

Arrican—8t. Louis (Benegal)-Bathurst .. 
oovTM AMERICAN —Pará-Maranham T 


Pernambuco-Ceara ie Ks vx .. Nov. , 1900 .. Jan. , 1901 

Cayenne-Pinheiro.. Vs is s . Nov. 96, 1900 - 

Payta and Barrance Ss $3 Va . . Jan. 7, 1901 ee se 
Falmouth-Bilbao ee ee ee ee ee Dec. 98, 1900 ee Jan. 94, 1901 
Latakia-Cyprus iy b% ze Sie .. June 90, 1809 .. ae 


Marseilles-Barcelona .. 
Havre-Waterville 
Malta-Tripoli 
Singapore - Batavia 
Singapore-Banjoewangi 


LANDLINES:— 
SouTH AxERICAN—Interior of Colombia land- 
oo Nov. 19, 1900 [E ee 


es kx t m 93 
Ecuador landlines Va sé 4 .. March 8, 1607 .. we 
Landlines west of Barquisineto and Coro .. Nov. 1, 1900 is x 
Barcelona (Venezuela)-Ciudad (Bolivar) .. Nov. 1, 1900 T we 
Communication with Carthagena and 
Baranquilla ee ee oe ee 9 0 Deo. 8, 1900 ee ee 
Wesr Innian—Landlines to Baracoa, Guantago 


.. Jan. 7, 1901 RA as 
.. Jan. 19, 1901. .. 

.. Jan. 94,1901 . 
. . Jan. 25, 1901 .. 
.. Jan. 25,1901 .. é 


and Bagua de Tanamo.. T ix .. Nov. 19, 1900 .. ee 
Landlines between Puerto Plata and San 
Domingo City . os ee oe oe Nov. 90, 1900 ee ee 


Ouln nen — Tientsin-Pekin ee ec ee 
Pekin-Kalgan .. eo ee ec . June M, 1900 eo 
Kalgan-Maimatchin ee ee ee June 1900 
Tientsin, via Shanghai .. vs 
T'ientein and Taku cia Helampo  .. 


Bhanghai-Foochow —— .. .. Jan. 16,1901 .. Jan. 39, 1901 
Shanghai-Amoy .. v ss " .. Jan. 18, 1901] .. - 
All lines connecting Cochin China with 


Thuanan .. 38 " is m .. Oct. 98, 1900 .. x 
Communication between Saigon and No 

Annam and Tonkin .. "T" ex .. Oct. 28, 1900 .. T 
Communication “via Hanekine" interrupted 

on Persian territory .. T oe oe Feb. 28. 1900 .. "^ 
Majunga-Tenanarive .. 4 6 ne .. Jan. 94, 199) .. Jan. 94, 1901 


Reduction of Rates to India.—We mentioned last 
week the appointment of au inter-departmental committee to 
report upon the subject of Imperial telegraphic communication. 
We have for a long time insisted on the necessity of some such 
inquiry as the above, and we can only express the hope that it will 
be as full and ample in scope as the terms of reference admit of. 
Now that the United States, France, Germany, and even Holland, 
are considering various projects by which their countries and 
colonies may be freed from the vast network of British cables, it is 
to be hoped that the subject will receive the fullest consideration in 
our own country. The grievauce under which Indian telegraphy 
has so long suffered is well expressed in the following extract from 
a leading Calcutta journal :— 


The promised reduction in Indian cab:e charges hangs fire, because the 
consent of Russia and Germany is necessary to tbe cheapening of the rates. 
This means that the commercial interests of England and India are impeded 
by excessive cable charges because of the mutual agreement between the two 
great companics and the European Governments from whom the Indo-European 
Company have concessions for their lines. The through rate to Iudie, cia the 
Indo-European route, includes the transit and terminal] rates of the countries 
through which the line passes. The proprietors of this line collect the ful! 
charges, and pay to the various Governments either a royalty on the messages, 
or a line rent. The reduction of the through rate involves the le sening of the 
transit cha: ges, and before that can be effected the consent of all the admini- 
strations associated under the International Telegraph Convention is necessarv. 
The Imao Pur pen Company are not disposed to take any undue risks, and 
they require the concessionary Governments to accept reduced royalties, or 
rents, to counteract an enticipated Joes of revenue by the reduoed tariff. That 
there would be an increased net revenue, as a result of the lowering of the rates 
to 2s. 6d. a word, does not appear to be recognised by the companies, though 
the probability of & greater profit than is now realised is much more likely than 
that of reduced receipts. The present rates are muoh too higa for tbe cable 
business to produce the greatest return for the compan‘es. An increase ol 
messages would natually involve an increase of working expenses, but it is 
highly probable that the greater number of cablegrams would more than 
counterbalance this result. Very soon, indeed, the increase of messages would 
lead to improvements in appliances, to enable the cables to be economically 
and rapidly dealt with. But whi e the dates for trans-Indian messages to 
Australia and the Far East have been s ibstantially reduced, we have to wait 
upon the pleasure of Forcign Governments before india can have the benefit of 
charges more reasonable than the heavy rates now in foroe. Sir Edward 
Sassoon, who is not a little indignant at the position of subservience to 
Foreign Governmen s and private companies, to which the business community 
of the t. inpire bas been reduced in this matter, thinks that the only way of 
relief is in starting an icdependent land and cable route apart from the terri- 
tor es and | nes of the Governments and companies at p.esent interested. A 
scheme of this sort he hopes shortly to lay before the Departmental Committee 
at Home, who are dealing with the question of cable rates, and also before the 
Indian G vernment, whose aid to such a jroject would be absolutely 
indispensable. 
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Wireless Telegraphy.—The wireless telegraph is now 
working regularly between Ushant and St. Mathew's Point. A 
service is being established between St. Mathew’s Semaphore and 
the tower of St. Martin’s Church, Brest, so that a service will soon 
be established between Ushant and Brest. 

According to the Morning Post, M. Guarini, who was preparing a 
series of experiments of wireless telegraphy between Brussels and 
Antwerp by means of a repeating apparatus placed about half way 
at Malines, has just obtained a very important though partial 
result. He has been able to transmit several telegraphic messages 
to Malines, which is situated at 214 kilometres from Brussels. Up 
to now no one had been able to communicate at a greater distance 
than 15 kilometres. This only applies to communications over 
land, as of course much greater distances have been attained on the 
sea. 


Wireless Telegraphy in Hawaii.—The Llectriral 
World says that wireless telegraphy between Honolulu and the 
various islands is reported in practical working order. The stations 
on the various islands have all been established, and the tests madc 
show that everything is in perfect order. On January 3rd com- 
mercial messages were to be received. The service will include all 
the islands except Kauai. There are three stations, one at Honolulu, 
one at Hilo, and one on the island of Lanai. Lanai is the connecting 
station between the two others. 


— — —— à 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—February 8th. The E.L. Committee wants 


tenders for surface condensers, air and circulating pumps. See 
“ Official Notices" January 11th. 


Aberdeen.—February 13th. The Tramways Committee 
wants tenders for electrical equipment of the Bathing Station route, 
comprising overhead material and underground cables. Poles pro- 
vided by Corporation. See “ Official Notices” January 18th. 


Amsterdam (Holland).—April Ist. The Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switchboards, &c. Conditions from 
the Municipal Printing Office, 10 florins (8s. 4d.). Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. 


Ballinasloe.—February 9th. The Committee of Man- 
agement of the Lunatic Asylum invite tenders for supplying and 
erecting the necessary plant and fittings for an installation in the 
New Hospital Block. For particulars apply to James Young, Clerk 
of Asylum. 


Beckenham.—February 25tb. The U.D.C. wants ten- 
ders for boilers, steam alternator, and combined engine, dynamo 
and motor set, pipework, batteries and switchboard for electricity 
works extensions. See Official Notices“ January!25th. 


Batley.—February 9th. The Corporation wants tenders 
for three high speed triple-expansion steam dynamos, one balancer, 
and one motor-generator. See “ Official Notices ” January r 


Battersea.—February 1st. Tenders are wanted for 
ordinary and prepayment electricity meters. Consulting engineers, 
Mesers. Kennedy & Jenkin. 


Belgium.— February 6th. The municipal authorities 
of Seraing near Liege are again inviting tenders until February 6th 
for the concession for the construction and working of an electric 
tramway between Val-St.-Lambert and La Chatqueue. Particulars 
may be obtained from the Bureaux des Travaux, while tenders are 
to be sent to La Maison Communale Seraing, Belgium. 


Bournemouth.—March 2nd. The T.C. invites tenders 
for 42 electric cars. See “Official Notices" January 11th. 


^. Bournemouth.—March 4th. The T.C. wants tenders 
for three steam dynamos, and two steam-driven surface condensers. 
Bee “Official Notices " January 18th. 


Bradford.—February 2nd. The Tramways Committee 
invites tenders for overhead equipment for 5 miles of tramway. 
Particulars, &c., at the Surveyor's office Town Hall, on payment of 
£3, returnable as usual. 


Brighton.—February 14th. The Council wants tenders 
for overhead trolley construction, and equipment of routes; also 
for feeder, distributing, test and telephone cables. See two Official 
Notices " January 18th. 


Burnley.—February 7th. The Corporation wants ten- 
ders for the supply of a traction switchboard. See “Official 
Notices" January 18th. 


Cologne.—February 12th. "The Prussian State Railway 
administration will on this date, consider bids for the following 
Supplies :—226,000 kilos. of galvanised iron wire, 27,000 kilos. of 
copper wire, 6,070 kilos. of isolated wire, 55,400 porcelain insulators 
with or without supports, 19,100 screw supports in iron, 800 double 

` ditto, and 320 kilos. of cable. 


Croydon,—February 16th. The Borough Council wants 
tenders for two dryback boilers for the electricity works. See 
“ Official Notices " to-day. 


Edinburgh.—February 6th. The Council wants tenders 
for the electric lighting installation at the Public Baths, Portobello. 
See “ Official Notices " January 25th. 


Edinburgh.— February 9th. The Corporation invites 
tenders for an engine and dynamo for the McDonald Road elec- 
tricity works. See “ Official Notices " January 11th. 


France. — February 7th, Tenders are being invited 
until February 7th by the French Ministry of Posts and Telegraphs 
in Paris, for the supply of 500 tons of galvanised iron wire 4 mm. 
diameter, 16 tons ditto 1 mm. diameter, and 180 tons ditto 3 mm. 
diameter. Tenders are to be sent to Le Sous-Secretariat d'Etat 
des Postes et des Telegraphes, Rue de Grenelle, 103, Paris, whence 
particulars may be obtained. 


Germany.—February 8th. The Prussian State Railway 
authorities in Hanover, are inviting tenders until February 8th 
for the supply of 399 tons of telegraph wire, and 56,000 porcelain 
insulators. Particulars may be obtained from, and tenders are to 
be sent to, Die Königliche Eisenbahn Direction, Hanover. 

Glasgow.—February 22nd. The Corporation wants ten- 


ders for the supply of 100 car equipments aud spare parts for same. 


See Official Notices“ to-day. 


Holland. — March 25th. Tenders are being invited until 
March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lighting station in the city. 


Hull.—February 8th. The Works Committee wants 
tenders for a multipolar generator, to be coupled direct to a Belliss 
high speed engine, for the tramways undertaking. See Official 
Notices ” January 18th. 


Launceston (Tasmania).—April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. See 
„Official Notices " January 11th. 


1. C. . February 19th. The L. C. C. wants tender for 
the supply of two blocks of water-tube boilers for the tramways 
generating station at Camberwell. See “Official Notices” January 
25th. 


Long Eaton.—The U.D.C. wants tenders for producers, 
gas engines, dynamos, and switchboard, feeder and distribution 
cables, and conversion of street lamps. See Official Notices 
January 25th. 


Luton.— March 4th. The T.C. wants tenders for elec- 
trically lighting the Council Chamber, Town Hall, Free Library, 
Corn Exchange, and Baths. See “ Official Notices” January 18th. 


Malta.—February 15th. The Receiver-General and 
Director of Contracts, Valletta, invites tenders for the supply of 
75,000 arc lamp carbons. Particulars, specifications, &c., may be 
obtained on application to the Superintendent of Public Works, in 
Malta, or to the Crown Agents for the Colonies, Downing Street, 
London. = 


Manchester.— February 5th. The Tramways Com- 
mittee wants tenders for car trucks, and plaut, tools and materials 
for overhead electrical equipment. See ‘Official Notices " 
to-day. 

Nelson.—February 11th. The Corporation wants ten- 
ders for a storage battery. See “Official Notices” to-day. 


New South Wales.—February 22nd. The New South 
Wales Government Gazette announces that tenders will be received 
at the offices of the Department of the Public Service Tender Board, 
42, Young Street, Sydney, for the supply of (1) Telegraph material.; 
(2) Telephone material ; (3) Electric light material, all for the years 
1901-2. -Tender forms may be obtained and samples seen at the 
office of the Chief Electrican, General Post Office, George Street, 
Sydney. Samples may also be seen at the Postal and Electric 
Telegraph Stores, George Street, Sydney. The conditions as 
published in the Gazette may be examined on application at the 
Commercial Intelligence Branch, Board of Trade, 50, Parliament 
Street, London, S.W., any day between the hours of 10 a.m. 


and 5 p.m. 
New South Wales.— March 4th. The New South 


Wales Government Gazette states that tenders will be received at the 
Railway Commissioners’ Office, Bridge Street, Sydney, until 
Monday, March 4th, 1901, from persons willing to contract for the 
supply, delivery, and laying of about 29 miles of 6,600-volt three- 
core lead-sheated cable, and of about two miles of other cables, 
together with the necessary  troughing, filling-in compound, 
armouring, &c. 


Pietermaritzburg.—The British and S.A. Export 
Gazette says that the London agents for the Pietermaritzburg Town 
Council will shortly place a large order for electric light meters. 


Poplar.—February 6th. The Guardians want tenders 
for brickwork, two Lancashire boilers, and economiser. See 
„Official Notices" January 18th. 


Poplar and Stepney.—The managers of the Poplar and 
Stepney Sick Asylum wants tenders from firms willinz to perform 
certain work in connection with the asylum installation. See 
* Official Notices" January 25th. 
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Southampton. — February 11th. The Corporation 
wants tenders for car bodies and trucks, motors and equipments. 
See Official Notices” January 25th. 


Southwark,.—February 13th. The Electric Light Com- 
mittee wants tenders for a 400-Kw. high speed engine and dynamo, 
two water-tube boilers, mechanical stokers, steam mains, &c. See 
“Officia Notices" January 25th. 


Spain.—February 21st. The Secretary for Foreign 
Affairs has received a dispatch from H.M. Ambassador at Madrid, 
stating that tenders are invited by the Spanish Government, not 
later than February 21st next, for the establishment of a telephone 
system in the City of Huelva; particulars at the Commercial 
Department, Foreign Office. 


Sunderland.—February 1st. The Corporation wante 
tenders for condensing plant and cooling tower, secondary battery, 
mains switchboard, and travelling crane for the electric light sta- 
tion. Sce “ Official Notices " December 28th. 


The Hague (Holland).—March 25th. The Communal 


Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 


Wallasey.—February 21st. The U.D.C. wants tenders 
for the erection of car sheds, workshops, &c., also for extension of 
the electricity works (buildings and plant, including boiler, con- 
densing plant, cooling tower, crane, engines and dynamos, cables, 
economisers and transformers). See two “Official Notices " 
January 25th. 


Wigan.—February 2nd. The E.L. and Tramways Com- 
mittee wants tenders for two 210-Kw. steam dynamos, two Korting 
condensers; certain piping; switchboards; feeder boosters and 
battery milker. See ‘ Official Notices " January 18th. 


Wimbledon.—February 18th. The U.D.C. wants ten- 
ders for the supply of steam and other piping; moving boilers, 
pumps, &c.; also supply of surface condensing plant and two water- 
tube boilers for electricity works extensions. See “Official 
Notices " January 18th. 


CLOSED. 


Correction.—We are informed that the contract price of 
the cables to be supplied by the Union Cable Company, Limited, to 
the Brighton Corporation, is £13,952, not £11,986 as we stated last 
week. 


France, —The French Ministry of Posts and Telegraphs 
in Paris have just given out contracts ns follows:—La Societe des 
Telephones, Paris, 100 kilometres of submarine cable core at 77,300 
francs; M. Grammont, of Pont de Cherug, 100 kilometres ditto at 
81,200 francs; M. Marcellet, of Eurville, 60 tons of iron wire 5 mm. 
diameter, 90 tons ditto 7 mm. diameter, and 170 tons ditto 8 mm. 
diameter. 


Halifax.—The Municipality last week confirmed the 
acceptance by the Tramways Committee of a German tender for 15 
miles of electric cable for specially high voltage. The tender of the 
Laud and Sea Cable Company, of Cologne, made through their firrm’s 
London agents, Messrs. Witting Bros., amounted to a little over 
£7,000, some £800 less than the lowest British tender. A section 
of the Town Council wanted to give the English firms who had ten- 
dered the privileges of revising their tenders, but it was pointed out 
very forcibly that the Cologne firm in question had a special 
reputation for the manufacture of cables, and had supplied them 
to the principal Continental cities. Mr. F. Whitley Thomson, M.P., 
addressing a Halifax meeting the other day, alluded to the subject. 
He said he had nothing to say against the order going to the Cologne 
firm. He knew the partners of that firm personally, and did not 
think there was a better in existence. All he said was, that it was 
n shame to them, as English people, that the contract should have 
had to go out of this country. The reason it had gone out of the 
country was, that the firm in question was better equipped, and 
had better foremen, better chemists, and better engincers about 
it, than he knew of in any similar firm in this country. 


India.—The tender of Mr. C. E. Gritton, British 


representative of the Goheen Company, of Canton, Ohio, has been 
accepted by the India Office for a considerable quantity of 
8 earbonising coating," for usc in Assam, and on the Indian State 
Railways, North-Western, on iron and steel; also for *"galvanum," 
on galvanised iron, tin, and woodwork. 


London,—The London County Council on Tuesday don- 
sidered the following tenders for forming the foundations for the 
lamp standards, and making the trenches for the mains in connec- 
tion with the electric lighting of the Victoria Embankment and 
Westminster Bridge :— 


J. Strachan (accepted) Ai - s .. £470 
R. Harding & Son 530 
The Electrica] & General Contracting Company 665 
S. Kavanagh T 838 
B. Saunders as 83 Pa ais 9 981 
Mowlem & Co. 2 s = Fa .. 1,484 
W. Griffiths & Co. eve x . . 1,650 


Sutton.— The contract for the supply of storage batteries 
for the electric lighting of Sutton, Surrey, bas been awarded to the 
Hart Accumulator Company, Limited. 


Kendal.—We are indebted to Messrs. Handcock & Dykes, 
the consulting engineers, for the following list of tenders, strictly in 
accordance with specification, which have been submitted to the 
Town Council for electric lighting contracts :— 


Bergtheil & Young . Economic boilers, Reavell engines c. Eh 970 


y i .. Browett & Lindley engines .. 4,170 

T n. . Peache engines, 8-crank i 8 4 ,295 

Johnson & Phillips . Fraser boilers, Reavell engines, own 4,000 
dynamos. 


Geipel & Lange ee Fraser dry back boilers, Reavell 4, 717 
engines, Lancashire Dynamo and 
Motor Co.'s dynamos. 

.. With Economic boilers. . 4,738 

. Lindsey Burnett boilers, Willans 4,758 
compound engines, own multipolar 
dynamos. 

A Prasce boilers, Willans engines, own 4, 760 
dynamos. 

3 Lindsey Burnett boilers, Willans 4,870 
compound engines, own multipolar i 

i dynamos. 

Genera] Electric Co. .. Economic boilers, Willans engines, 5,154 

own multipolar dynamos. 
Economic boilers, own engines and 5,285 
dynamos. 

. Economic boilers. Willans engines, 65,971 

i own multipolar dynamos. 

Electrical Construction Co. Economic boilers, Peache engines, 5,434 

own dynamos. 

. Economic boilers, Peache engines, 5,490 

own dynamos. 

. Economic boilers, Alley & Maclellan 5,580 

engines, own dynamos. 

. Economic boilers, Browett-Lindley 5,640 

engines, own dynamos. 
T ij .. With Peache engines . 5,690 

Thomas Parker, Limited Economic boilers, Willans engines, 5,706 

own dynamos. 

. With Browett-Lindley engines . . 5,768 


s , * 
Crompton & Co. 


Johnson & Phillips 
Crompton & Co. 


Clayton Engineering Co... 
General Electric Co. 


Sunderland Forge Co. 
Siemens Bros. & Co. 


,» ” 


,9 , * 
5 e .. Wite Peache engines 5.798 
Anderton & Sons . For boilers, pipes, &c., only to ‘specit: 3, 594 
oation. 
C.. P. S. Co. gs . ae sa » 688 
Hart Accumulator Co. 5 : S zu 649 


” Accepted, together with balancing dynainos and necessary alterations to 
switchboard entailed thereby, making a total of £4,975. 


CABLES, METERS, &c., WITH CAST-IRON SERVICE BOXES. 


Western Electric Co. Venner meters Do . £2,909 711 
British Insulated Wire Co. Vule:n , x ec 2,569 8 6" 
l Venner „ vs e: 8,068 19 10 
St. Helens Cable Co. x B ji 8,398 1 4 
Johnson & Phillips.. .. Own z 8,356 711 
St. Helens Cable o. Ferranti „ . 3,417 18 10 
Riemens Bros. & Co. . Veuner „ ba 8,583 5 10 
Henley CableCo. ..  .. ii n à 8,751 19 9 
Glover & Co., W. T. 8,588 6 0 


With cast-iron 1 boxes instead of wiped joint XP ont meters to specif- 
cation included. . * Accepted. Í , 


FORTHCOMING EVENTS. 


Monday, February 4th.—At 7.30 p.m. Society of Engineers. First 
ordinary meeting at the Royal United Service Insti- 
tution, Whitehall. The president, Mr. Henry 
O'Connor, will present the Premiums awarded for 
papers read during the year, and the president for 
the year 1901, Mr. Charles Mason, will deliver his 
inaugural address. 


At 5 p.m.—Royal Institution. General monthly meeting. 


Tuesday, February 5th.—At8 p.m. Institution of Junior Engineers 
Meeting at Westminster Palace Hotel. First lec- 
ture on “Works Management," by Mr. A. H. Barker. 


At 3 p.m.—Royal Institution. Lecture by Prof. J. A. 
Ewing, F.R.S., on “ Practical Mechanics” (Experi- 
mentally treated) : : “First Principles and Modern 

* Illustrations." (Lecture III.) 


Wednesday, February 6th.—Institution of Electrical Engineers 
(Students' Section'.— Paper on Systems of Distribu- 
i tion and Economy in Mains,” by J. T. Irwin. 


Thursday, February 7th.—At 8 p.m. Röntgen Society. Meeting 
at 20, Hanover Square. A paper by Lieut. F. Bruce 
on “ Experiences of X-ray work during the Biege of 
Ladysmith.” 


Friday, February 8th.—At 8 p.m. Institution of Junior Engineers. 
Westminster Palace Hotel. Paperon “ Electric Power 
Supply in the Metropolis,” by L. F. Awde, member of 
Council. 


Synopsis :—Extent of electric power at present supplied by 
Metropolitan companies Provision for encouraging the adop- 
tion of electric power—Difficulties—Cost—Municipal influence 
—Situation of manufacturing districts— The coal question— 
Proposal to establish two large central stations for power 
supply, with generators on the three-phase system, at extra 
high voltage, the current transmitted to distributing centres 
and there transformed as required —Description of the stations— 
Mains, &c.—Capital cost and wo oharges—Losses in Distri · 
bution Economy obtained - Conclusions. 


At 9 p.m.— Royal Institution. A discourse will be de- 
livered by Prof. G. H. Bryan, F.R.S., on ‘History and 
Progress of Aerial Locomotion.” 


Saturday, February gth.— Institution of Electrical Engineers 
(Students). Visit to the generating station and 
depot of the Central London Railway at Shepherd's 
Bush. Visit to Willesden postponed from February 
2nd to February 16th. 


Wednesday, February 13th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). Meeting at the rooms 
of the Institution of Engineers and Shipbuilders, 207, 
Bath Street. 


Thursday, February 14th.—At 8 p.m. Institution of Electrical 
Engineers. Meeting at Institution of Civil Engineers, 
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SOUTHPORT ELECTRICITY WORKS AND 
TRAMWAYS. 


(Concluded from page 157.) 
THE traction switchboard, which was constructed by Messrs. 
Dorman & Smith, has been built in an angular formation, 
as the plan of the existing engine room did not allow of the 
It consists of three sections, and is 
built up of polished slate panels mounted on a steel frame- 
work. On the left hand there are three dynamo panels, each 
fitted with three main switches 


usual arrangement. 


equaliser, positive, and 
negative respectively—hand wheel for controlling shunt 
There 
are two station panels bearing the instruments for the negative 
return and the bus bars. On these panels are arranged four 
ammeters, two of which are being used on the return cables, 


regulator, and a Weston ammeter and voltmeter. 


and two are spare; there are also two voltmeters which can be 
put on to any of the feeders, and two Thomson watt-hour 
meters, one recording the total energy generated and the 
other recording the energy used in the station for light- 
ing, &c. | 

The Board of Trade panel is arranged diagonally 
across the corner. This panel contains all the necessary 
instruments for the usual Board of Trade tests; the earth 
return current is being measured at a point about three- 
quarters of a mile from the station, and the ammeter on the 
board is operated through pilot wires. On this panel are 
also two switches controlling the works circuits for liglit- 
ing, &c. 
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bar to a booster if it is found necessary to put in boosters at 
any future time ; one automatic cut-out, of Messrs. Dorman 
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DOURLE-DECKED CAR AT HIGH PARK TERMINUS. 


and Smith's latest pattern; one Wurts lightning arrester ; 
one ammeter and one watt-hour meter. 


The principa 
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TRACTION SWITCHBOARD. 


On the right hand are the four feeder panels. Each 
of these is provided with a quick -break change-over 
switch, so that the feeder can be changed over from the bus 


feature of these panels is the automatic switch referred to, 
which has been subjected to severe tests, and has been found 


most satisfactory in operation. The contacts of this switch 
F 
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are of-a. brush type; combined with the magnetic controlling 
arrangement is a toggle-jointed lever which presses the 


brushes on the con- 
tact blocks, ensuring 
a good contact when 
carrying current. 
On the magnetic 
control coming into 
operation this toggle 
arrangement is 
lifted, and the 
pressure on the con- 
tact blocks is with- 
drawn, at the same 
time as the trigger 
is released and the 
contact arm with 
its carbon break 
thrown out. The 
switches have been 
tested on full load, 
and at 500 volts, 
450 amperes have 
been found to open 
the circuit with 
safety and certainty. 
The feature of re- 
leasing the pressure 
when the switeh is 
thrown out ensures 
the switch opening, 
however much the 
contact may be 
burnt. The final 
break takes place 
on the usual heavy 
carbon blocks. 

The general ar- 
rangement of the 
switchboard in the 
corner of the engine 
room has been 
found most con- 
venient, as all the 
instruments can be 
observed when 
standing in front of 
the board, and any 
of the switches can 
be operated by tak- 
ing not more than 
one step towards 
either side. The 
ammeters and the 
voltmeters are all of 
Weston make, and 
the recording am- 
meters and volt- 
meters are of 
Messrs. Elliott 
Bros. standard 
patterns. 

The feeders are 
of Messrs; Cal- 
lenders manufac- 
ture, insulated with 
bitumen, and laid 
in an earthenware 
trough filled up with 
bitumen. At present 
one positive feeder, 
0˙4 square inch in 
cross - section, has 
been laid, and two 
return feeders, each 
of 0°75 square inch, 
to a point in the 
centre of the 


system, 1,900 yards 
cables are sufficient 


DOUBLE LINE OF POLES FOR DOUBLE TRACK IN MANCHESTER ROAD. 


View IN Sussex ROAD. 
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COMPOSITE SINGLE-DECKED CAR AT LONDON SQUARE. 


the works; the return verge on London Square, 
town, with the exception_of the “Inner Circle,” which 


provide for all future 


needs, but three more trolley feeders are to be laid. 
The track was laid with 87-lb. rails, supplied by Messrs. 


Dick, Kerr & Co., 
on a concrete bed, 
by Corporation 
workmen, who 
also paved the 
road -way under 
the direction of 
Mr; Hirst, the 
borough engineer. 
The joints were 
bonded with double 
Crown bonds, No. 
0000 size, and. the 
tracks were cross- 
bonded at intervals 
of 120 feet. The 
drop in the rails at 
present, with 13 cars 
is from ] to 4 volt, 
and is not likely 
ever to exceed 3 
volts. 

The overhead 
work was carried 
out and the poles 
erected by Messrs. 
Macartney,Mc Elroy 
and Co., Limited. 
The trolley wire is 
No. 00. B. & 8. 
gauge, about 0*364 
inch. The swivel- 
ling side trolley is 
used, though it is 
found decidedly ad- 
vantageous to Sus- 
pend the trolley 
wire a& nearly over 
the centre of the 
track as possible. 

Most of the insu- 
lators are swung 
from the bracket 
arms, but the flexible 
or bowstring sus- 
pension is preferred, 
and the later sec- 
tions have been so 
fitted. Short 8-feet 
arms are used where 
it is possible, for 
the sake of appear- 
ances, though 
several 16-feet 
arms have been 
put up where 
the circumstances 
rendered it neces- 
sary. The strects 
of Southport, 
happily, are in 
many cases beauti- 
fied by long avenues 
of well-grown trees, 
which, as our views 
make manifest, to 
a great extent 
conceal the poles, 
On the last-opened 
section—the ** Kew 
Gardens" route— 
the trees actually 
meet over the 
roadway in the 
summer time. 

All the lines con- 


the centre of the 
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links up the outer branches of the lines in a complete 
circuit. The fare on the circle route is 1d. any distance, so 
that this route affords peculiar attractions to convalescents, or 
others who are fond of open-air travelling at inexpensive 
rates! In some parts of the town arc lamps are mounted on 
the trolley poles, | 

The cars were supplied by Messrs. Dick, Kerr & Co.; 
there are 13 of the double-deck type, carrying 56 passengers 
each, as shown in one of our views: two are of the “ Cali- 
fornian " type, and one of the ordinary single-deck pattern. 

The Californian car, of which we give an illustration, is 
constructed so as to meet the requirements of smokers as 
well as of mon-smokers, without top seats; each end of 
the car is open, and is equipped with seats for 8 or 10 pas- 
sengers, while the middle portion is closed, and accom- 
modates 16 passengers. In cold and wet weather canvas 
screens are fixed at the side and front of the open ends to 
shelter the outside passengers. Seven similar cars are on 
order for the“ Circle." 

Powers have been obtained for the extension of the tram- 
ways along the Promenade, as well as for other additions. 


NORTHWICH ELECTRICITY WORKS. 


— 


BELOW we give a description of an installation which, 
unique in itself, is surrounded with peculiar features such as 
are met with in no other instance in this country. It has 
been laid down by a limited company, founded by Messrs. W. M. 
Beckett and A. W. Sclater, Assoc. M. M.Inst.C. E., in 1896, 
with a capital of £10,000. A provisional order was 
obtained in August, 1897, and Messrs. Beckett and 
Sclater designed and carried out the erection and equipment 
of the generating. station and distributing system, the 
whole of the compulsory area being supplied by December 
in the same year. 

Since then extensions have repeatedly been made, and the 
capital of the company has been raised to £25,000, of which 
£15,000 has been issued. The present building is completely 
filled, and it will very soon be necessary to extend the 
engine room, provision for which has been made. 

The original intention was to use water-power on the 
upper part of the River Weaver, which runs through 


GENERAL VIEW OF ENGINE Room. 


Besfdes the Corporation, the British Electric Traction Com- 
pany has powers to construct a tramway into the town to 
connect with another system ; the company will take energy 
from the Corporation works on the same terms as the Tram- 
way Committee, viz. :—For the first 100,000 units, 2d. per 
unit; for the second and third, 12d. ; for the fourth and 
fifth, 15d. ; afterwards, 11d. A light railway is also pro- 
jected, from Southport across the Ribble to Lytham, and to 
Ormskirk, making a continuous line from Ormskirk to 
Fleetwood ; it is hoped that part of this will also be supplied 
with power from the Southport works. 

In conclusion, we have pleasure in expressing our thanks 
to Mr. C. D. Taite for kindly providing us with particulars 
of the plant and facilities for photographing, as well as for 
some of the photographs used in this article. We are also 
indebted to the various contractors for information. 

Since our visit to Southport Mr. Taite has been appointed 
borough electrical engineer to the Corporation of Salford, 
where his wide experience in both direct and alternating 
current work will stand him in good stead. 


Northwich. It was found, however, that if Mond gas were 
used, obtained from Messrs. Brunner, Mond & Co.'s 
chemical works at Winnington, both the capital outlay 
and the running expenses would be much lower than 
with water-power. As the local gas company owned a 
monopoly of the right to supply gas within the township, it 
was thought advisable, in order to prevent litigation, to locate 
the station on Messrs. Brunner, Mond’s private property. The 
nearest point of this to the town was selected, close to the 
Winnington Goods Branch Railway, but even this was 1,000 
yards from the centre of the town ; consequently the plans 
provided for a high tension alternating current system of 
supply. Luckily, however, just at that time the Board of Trade 
sanctioned the adoption of higher pressures of supply. 
Although the experiment was somewhat risky, having regard 
to the quality of the lamps available in 1897, the company, 
on Mr. Sclater’s advice, courageously adopted the new 
system, in place of alternating current, with gratifying 
success. 

The work of laying down the installation was divided into 
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no less than 11 contracts. A gas main consisting of 12-inch 
cast-iron pipes was laid from Messrs. Brunner, Mond & Co.'s 
producers to a gas-holder of 2,000 cubic feet capacity, seen 


in our view of the station; the gas-holder is intended, not 
for storage, but to minimise the effect 
demands of the engines upon the 
main. 
before arriving at the engines. 
except upon one 


of the intermittent 
regular flow of gas in the 
The whole of the gas used passes through a meter 
The supply of Mond gas 


has never failed, occasion, when the 


DISTRIBUTING BOARD IN SuB-STATION. 


producers were destroyed by a fire; during the rebuild- 
ing of the producers the engines were run with illumi- 
nating gas, supplied by Messrs, Brunner, Mond from their 
own retorts, 

The gas is delivered at a pressure of 2} to 3 inches of 
water, but this is reduced in the gas-holder to 1—1} inches. 
The price charged is 2d. per 1,000 cubic feet. Views 
of the gas producers, regenerators, &., will be found on 
a later page. The local gas company charges 4s. per 
1,000 feet ; there is an emergency connection with the town 
gas mains, but it has been found useless, asthe pressure is too 
low to maintain the supply at the station. 

The Mond gas is remarkably clean ; there 
is a sawdust scrubber at the electricity works, 
but this only requires cleansing once a year, 
and we understand that although at least 
one engine has been running for over three 
years, not one of the pistons has ever been 
taken out of the cylinder. 

The station is built on the side of a hill, so 
that considerable labour was necessitated in 
getting the heavy fly-wheels of the engines 
into the works, As we have already pointed 
out, there was practically no option as 
regards choice of site. Moreover, owing to 
the slope of the ground, and other 
considerations, it was judged inadvisable 
to build the walls of the station 
heavy enough to carry a travelling 
crane, However, all difficulties were 
successfully overcome by the con- 
tractors, Messrs. Crossley Bros., who 
supplied most of the engines, and the 
machinery was placed in position with- 
out mishap of any kind. 

The buildings are of modest dimensions, comprising 
engine and battery rooms, and small office, store, &c. The 
chief office of the company is in the town. 

The engine room is 48 feet long x feet wide, and 
contains three generating sets, two boosters driven by a gas 
engine, a balancer, and main switchboard. Each of the 
generating sets consists of a 60-Kkw. dynamo driven by a 
100-p.H.P. engine. The dynamos, which were made by 
Messrs. Laurence „Scott & Co., Limited, of Norwich, are of 
the two-pole upright type, giving 125 amperes at 480 volts, 


and are driven at 600 revolutions per minute by orange tan 
double belts, 12 inches wide. "The magnet frame consists of 
a single steel casting, independent of the bedplate ; the 
uppermost pole tips, however, are removable, the plane of the 
joint being diagonally upwards from the middle of the bore 
to the outer corner of the pole-piece. When these tips are 
taken off, the armature can be lifted out vertically, and the 
magnet bobbins can also be removed. The machines are 
shunt wound. Two of the armatures have smooth cores, 
with bar winding and evolute end connections ; the third has 
a toothed core. A spare armature, with toothed core, is 
provided, and fits all the machines. The brushes are of 
copper gauze, three a side, and the bearings have automatic 
ring lubrication. The pulleys are no less than 2 feet wide. 
The whole machine is mounted on slide rails to provide for 
the adjustment of the belt tension. 

The engines are of Messrs. 
running at 210 revolutions per minute. The fly-wheels 
weigh X tons each, and are 8 feet in diameter overall. The 
gas valves were made by Messrs. Hamilton, Woods & Co., of 
Manchester ; the cooling tanks by Messrs. J. Parkes & Son, 
Northwich. The gas bags are inside the engine room, but 
are covered with iron cases opening to the outside, so that in 
the event of a burst the gas—which is very poisonous—will 
not enter the engine room. Each of the cooling tanks, of 
which there are two, is built of ]-inch iron plate, and holds 
about 10,000 gallons of water. "The exhaust gases from the 
engines pass through two long U-bends before arriving at 
the silencers which cap the exhaust pipes; these bends are 
said to be of advantage in improving the scavenging opera- 
tion, possibly by reason of the momentum of the effluent 
gases travelling through the long pipe. 

Besides the generators proper the two boosters, each of 
7 KW., are driven by a 20-B.H.P. Stockport gas engine, with 
two belts on separate fly-wheels. These machines are of the 
two-pole overtype, rated at 100 amperes, 70 volts, at 1,100 
revolutions per minute. The feed arrangements of the engine 
are similar to those of the larger sets. 

The engines are started by hand in a very simple manner. 
First an explosive mixture of gas and air is pumped into all 
the air, gas, and exhaust pipes xai with the cylinder : 
then a charge of the mixture is pumped into the cylinder and 
into a receiver in communication with it, under moderate com- 
pression. The fly-wheel is barred into the best position for 
starting, beforehand. Then the charge is fired, and gives the 
piston an impulse sufficient to rotate the fly-wheel two or 


Crossley's ordinary type, 


View or ELECTRICITY WORKS AND GAS-HOLDER. 


three revolutions, before the end of which a fresh charge i5 
drawn in the ordinary way, and the engine begins to gather 
speed. Owing to the high moment of inertia of the fly- 
wheel, and the absence of any brake but internal friction, 
the engine and dynamo take a long time to come to rest 
after cutting off the gas, and this might prove embarrassing 
in the case of, say, an accident to the dynamo; but appa- 
rently no trouble has ac tually arisen from this cause. 

The battery consists of 256 elements of the Chloride type, 


with nine plates cach, in glass cells, and has a normal 
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apacity of 200 ampere-hours. At present it is sufficient to 
take the whole of the night load after 12 p.m., and most of 
the forenoon, though it is necessary to. run a dynamo in the 
early morning at this time of year, as half the load is residential 
in character. The battery is generally connected with the 
outers of the three-wire system, and a balancer is provided 
to equalise the loads. "This was made by Messrs. Laurence, 
Scott & Co., Limited, and consists of two dynamos, of 
19 Kw. capacity altogether, with two-pole overtype fields, 
and toothed-core armatures ; these are coupled together by 
means of a short length of shaft, there being three bearings 
in all. 

The switchboard is at present in course of reconstruction; 
part of it was built by Messrs. Laurence, Scott & Co.,the rest by 
Messrs. Reyrolles. It consists of enamelled slate panels in 
wrought-iron uprights. Each dynamo is provided with an 
ammeter and voltmeter, and two D.P. switches for coupling 
to either of the two bus bars, as well as shunt regulator, 
main switch, and zero current cut-out. The feedcr panels 
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pany’s armoured type, laid direct in the earth; the dis- 
tributors are triple concentric, as also is the largest feeder, but 
some of the feeders are two-wire only. 

There are four principal feeding points, shown on the 
map herewith, which also indicates the extremely awkward 
distribution of the districts supplied. 

The main feeder to the centre of the town is of 0:2, 0:075, 
0'2 square inch cross-section ; another, running towards 
Northwich station, is 0°15, 0:15 ; and one, 11 miles long, is 
laid straight across country to the village of Hartford. "The 
last is of 01, 0*1 square inch cross-section, and is worked in 
series with the boosters. 

Altogether about 15 miles of cable have been laid. Owing 
to the frequent subsidences caused by the briye-pumping, 
for which the district is noted, much trouble was at 
first occasioned to the mains department. The mains 
were laid with plenty of slack, but were often pulled out of 
the joint boxes, making short circuits. The effects of these 
subsidences are very local—often extending over a few feet 
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ELECTRICALLY OPERATED SWING BRIDGE OVER THE RIVER WEAVER. 


are fitted with bus bars for high and low pressures; the 
battery can be coupled with either, or the boosters between 
them, or they may be coupled in parallel. By interlocking 
the switches, it is made impossible to close the exciting 
circuit of the boosters when the bus bars are in parallel, and 
vice versa. There are ammeters in the feeder positives and 
Kelvin edgewise ampere gauges in the negatives, and the 
usual voltmeters across tlie two sides and across the outers are 
provided. 

The balancer panel carries two voltmeters and two 
ammeters, starting. switches and regulator, as well as excess 
current cut-outs, fuses, middle wire switeh, and throw-over 
switches for the station lighting. 

The battery panel is provided with two voltmeters and 
two ammeters, two charge and two discharge switches ; 
and the booster panel is fitted with two throw-over battery 
and feeder switches, two shunt regulators, and two edge-wise 
ampere gauges. A Kelvin multicellular voltmeter is used 
as a standard, and two double-dial Aron meters measure the 
charge and discharge of the battery. 

The mains are all of the British Insulated Wire Com- 


only. In one case a big joint box completely disappeared 
into the lower regions, and was never seen again; the hole 
was filled up with 600 tons of cinders! The method found 
most successful in neutralising the effect of the subsidences, 
was to roughly build a second chamber outside each brick 
junction-box chamber, and to make a double bend of 
slack cable therein. Very little trouble is met with now: 
last year only one such accident took place, just before 
Christmas. 

To further minimise the risk of breakdown, the dis- 
tributing network is cut up into four circuits in the chief 
distributing station near the swing bridges : we give a view 
of the distributing board, showing that each circuit is 
provided with a circuit-breaker ; there are also two volt- 
meters, and two recording Nalder voltmeters, and a Weston 
ammeter with a shunt in each of the four circuits. This board 
was made by Messrs. Reyrolles,and is intended to automatically 
disconnect any circuit on which a fault occurs, besides 
having other important and obvious uses. 

The Northwich undertaking is peculiar in that while the 
bulk of the consumers are on one side of a navigable river, 
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the generating station is on the other, and there is 
no fixed bridge across it; moreover, it is impossible 
to obtain compulsory powers to carry mains across 
a navigable river, except by means of a special Act of Parlia- 
ment, However, the Weaver Navigation Trustees agreed to 
allow the erossing for a nominal rent. A siphon of 12-inch 
steel pipes was prepared, the joints being made with rubber 


believe, the first, if not the only, bridges in this 
country to be electrically operated. They were 
designed by Mr. J. <A. Saner, M. Inst. C. E., 


engineer to the Weaver Navigation Trustees. The 
contract for the electrical equipment was placed 
in the hands of Messrs. Mather & Platt, of 


Salford Ironworks. The supports of the bridges are 


rings between the flanges; a deep trench was made in entirely novel in design. Each bridge weighs about 
the bed of ‘the river, 300 tons ; of this 
partly by dredging, about 250 tons are 
thoug blasting a arri É 
hough ing b^ T d E Eit | carried by the buoy 
was necessary where | f Bo! ET E in B heat 5 i ancy of a water- 
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Four triple 
centric cables were 
enclosed in the 
siphon, which was 
then lowered into 
place in the trench 
and covered up; 
divers were busy 
with the work for 
three weeks. No 
trouble has been 
experienced with the 
mains under the 
river. 

There is at pre- 
sent no public 
electric lighting in 
Northwich ; private 
consumers have 
about 9,000 8-C.P. 
lamps, and there 
are a number of motors for hoists, and for 
swing-bridges across the Weaver. 

The village of Hartford is lighted by means of 28 standards 
with double and treble arms; it is stated that Hartford 
claims the distinction of being the first village in this kingdom 
in which a parish council adopted electric lighting through- 
out. The district is chiefly residential, with good houses ; 
many of them are quite two miles from the generating 
station. The public lighting circuit consists of 24 miles of 
B.I.W. twin lead- 
covered cable, and 
is quite separate 
from the distribu— 
ting mains for pri— 
vate lighting. 

The Wright sys- 
tem of charging is 
in use, the prices 
being 6d. and 4d. : 
for power 2d. per 
unit is charged, and 
special rates are 
allowed to the swing 
bridges. Aron, 
Hookham, and 
Long-Schattner pre- 
payment meters arc 
used. Free wiring 
is done by the com- 
pany, Messrs. Woods 
and Co. being the 
sub-contractors. 
Where this is done, 
a flat rate of 6d. 
per unit is charged. 

The provisional 
order contains the 
first purchase agreement ever inserted. According to this, the 
Urban District Council can buy the undertaking at the end 
of 14, 21, &c., years, the price being the whole of the capital 
outlaid, without regard for depreciation, plus an amount suffi- 
cient to make up the dividend to 74 per cent. on the capital 
invested, from the commencement of supply. It will be seen 
that the terms are very favourable to the company. 

THE Swinc BRIDGES OVER THE WEAVER. 
These are of more than ordinary interest, being, we 
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turning the 
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MOTOR AND GEAR FOR OPERATING GATE. 


DYNAMO AND SWITCHBOARD. 


remainder being 
borne on 76 live 
rollers. The roller 
path is carried on 
seven cast-iron 
screw piles. To 
neutralise the effect 
of variation of the 
water level the pon- 
toon is entirely sub- 
merged ; it is divi- 
ded into compart- 
ments for greater 


safety. Arrange- 
ments have been 


made for the adjust- 
ment of the levcl 
of the roadway, 
which is distinctly 
affected by sub- 
sidence; for the 
same reason wooče piles are preferred to masonry for the 
found: ations. The old girder bridge sank no less than 6 feet 
in 16 years. * 

The whole of the operations of withdrawing the wedges at 
each end and turning the bridge are co: itrolled from a sing'e 
cabin. Here there are three large rheostatie controllers, ore 
for each wedge motor and one for the turning gear. Mather 
and Platt ammeters and B. T. H. cironit breakers are 
provided. 

The wedge motors 
are of 5 H. b. each, 
and are located 
under the bridge; 
the wedges are 
drawn and returned 
by a right and left- 
handed screw driven 


through bevel 
gear, 
The turning 


motor is of 20 H.P., 
and drives through 
double helical gear 
a drum, upon 
which is wound 
a  ll-inch steel 
rope; the ends 
of the rope pass 
round, and are 
attached to, a drum 
fixed to, and con- 
centric with, the 
axis of the bridge. 
The motor shaft 
has a ball 
thrust bearing, 
and the turning 
drum is also carried on balls. A powerful band 
brake enables the operator to check the movement 
of the bridge. Two -M. p. motors are used for working 
the gates; one of these is shown by the illustration 
herewith, driving the gate by worm-and-wheel and rack-and- 
pinion gear. The gate motors are controlled from small 
switch pillars standing by the side of the roadway. 


* Vide Proc. Inst. Civil Engineers, Vol. cxl., for full articulars. 
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The success of Mr. Saner’s innovation may be judged from 
the fact that the whole cost of energy for opening and closing 
the bridge only amounts to 0:83d., at 4d. per unit! This 
operation took place last year on 3,002 occasions, the 
electrical energy costing, therefore, £10 5s. 8d. The 
whole installation has given complete satisfaction in every 
way, and deserves the compliment of imitation. 


Northwich Electric 
Supply Co., Ltd. 


PLAN showing DISTRIBUTING MAINS. 
Feeder Males are not indicated. 


January, 1901. A. W. SCLATER, 
Engineer. 


As indicating the advance in the proportions of gas engines 
now being manufactured on the Continent and in England, 
the author had information to show that orders for large gas 
engines exceeding 500 H.P., collectively amounted to over 
100 engines, and considered that with such results the time 
had certainly arrived for a careful study of the advantages 
to be gained by the adoption of a combined Mond producer 
and gas engine plant, under the follow- 
ing heads :— 

The possibility of using cheap fuel, 
and of recovering its ammonia. 

The greater economy of gas engines 
as compared with steam engines. 

The simplicity and reliability of gas 
engines, 

Gas producers compared with steam 
boilers. 

Costs. 

Mond Gas. — The first of these 
heads has been the subject of Dr. 
Mond’s experimental work on gas 
producers, started in 1879, and carried 
out on a large scale for a number of 
years at Winnington, Cheshire. Views 
of the gas plant at Winnington are 
given in figs. 3 to 6. 

This work resulted in the solu- 
tion of the difficult problem of 
converting the cheap forms of 
fuel into a good gas of uniform 
quality, in such a way that the 


| I. ammonia existing in the fuel 
. is not destroyed, but is recovered 
— as a by-product. This process 


Scale, 1:66 inches = 1 mile. 


OUTLINE MaP OF THE DisTRICT SUPPLIED. 


In conclusion, we wish to express our thanks to Mr. A. W. 
Sclater, the engineer to the company ; Mr. Ames, resident 
engineer ; and to Mr. J. A. Saner, engineer to the Navi- 
gation Trustees, for their kind and unstinted assistance on 
the occasion of our visit, and since that time, in the 
preparation of this article. 


POWER GAS AND LARGE GAS ENGINES. 


(Continued from page 145.) 
Tur following table shows the results of integrating the 


speed-curve, and comparing the relative positions of the . 


actual engine fly-wheel with those of an imaginary fly-wheel 
moving at à uniform angular velocity equal to the mean 
actual velocity, for the 400-H.P. engine above referred to. 


TABLE II. 


FIGURB3 ON THE CYcLICAL SPEED VARIATION OF THE 
400-H.P. Gas ENGINE. 


Rpe: d of actual 


fiy-wheel, ii 
Angular | Revolutions Angul Difference 
matlo of | per minute motion of m re 
standard | of standard| Average Average actual angular 
fly-wheel.| fly-wheel. | revolutions | revolutions | fly-wheel. PS of 
| per minute | per minute b iin 
durin from start NAP 
| interval. of cycle. | 
| i | — | 
0? 150:564 | | start together. 
90° E 150:18 150118 |  89?77 — 0°23 
180? 5 150:47 150:325 17971 — 0°29 
270? js 150:675 150°442 269°°77 — 0°23 
360° 151:10 150°€06 360°°09 + 0°09 
450° 3 150°95 150°675 .450*:32 + 07323 
540° 95 150°66 150°672 540?:38 + 0°38 
630° » 150°45 150:641 630*:31 + 0°31 
720° 5 150°03 150:564 finish together. 


was described by the aid of a dia- 
gram (fig. 7). 


Common  bituminous slack is 
brought by railway wagons into 
the works, and is mechanically 


handled by elevators and creepers, and deposited in hoppers 
above the producers. 

From these it is fed in charges of 8 to 10 cwt. at a time 
into the producer“ bell," where the primary heating of the 
fuel takes place, and the products distilled off at this stage 
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Fic. 3.— GENERAL VIEW OF Monp Gas PLANT AT WINNINGTON. 


pass downwards into the hot zone of fuel, before joining the 
bulk of the gas leaving the producer. This destroys the tar 
and converts it into a fixed gas, and also prepares the fuel 
for its descent into the body of the producer, where it is 
acted upon by an air-blast, saturated with steam at 85° C., 
and superheated before coming into contact with thejfuel. 
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This producer differs from others in that the quantity of 
steam introduced into the blast is relatively very large, and 
amounts to 25 tons for every ton of fuel gasified. This 
large quantity of steam keeps down the working temperature 
of the producer within such limits, as to prevent the for- 
mation of clinkers or the destruction of the ammonia, yet 
permits the fuel to be 
so thoroughly burned, 
that good ashes are — 
obtained. Half a ton 
of steam is decomposed 
in the producer for 
every ton of fuel con- 
sumed, yielding thereby 
free hydrogen to the 
extent of 29 per cent. 
by volume in. the final 
Cas. 

In this connection 
we notice that the 
decomposition of half 
a ton of steam per ton 
of fuel accounts for - n 
about one half of the Vo" 
29 per cent. of hydro- Ew 
gen, the other portion — rhe 
being, we presume, due Pee 

to the hydrogen in | 
the fuel, and con- 
sidering that 14 tons 
of steam per ton 
of fuel pass through 
the producer un- 
decomposed, it is hardly conceivable that the quantity 
of hydrogen in the gas should not vary. considerably from 
time to time. 

-~The hot gas and undecomposed steam, leaving the pro- 
ducer, first pass through a tubular regenerator in the 
opposite direction to the incoming blast, An exchange of 
heat takes place, and the blast is still further heated by 
passing down the annular space between the two shells of the 
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FIG. 5.— MOND Gas PL INT. REGENERATORS. 


producer on cits way to the, fire grate. Then the hot 
products from the producer are passed through a 
* washer," which is a large {rectangular wrought-iron 
chamber with side lutes; they meet a water-spray 
thrown up by revolving dashers, which have blades skimming 
up the surface of the water contained in the washer. The 
intimate contact thus secured causes the steam and gas to be 
cooled down to about 90? C., and by the formation 


Fic. 4.—Monp (Gas PLANT. PRODUCERS. 


of more steam, tending to saturate the gas with water 
vapour at this temperature, the bulk of the sensible heat is 


. connected into the latent form. Then passing upwards 


through a lead-lined tower, filled with tiles to present a large 
surface, the producer-gas meets a downward flow of acid 
liquor, circulated by pumps, containing sulphate of ammonia 
with about 4 per cent. 
excess of free sulphuric 
acid, Combination of 
the ammonia of the 
gas with the free acid 
takes place, giving still 
more sulphate of am- 
monia, so that to make 
the process con- 
tinuous some sulphate 
liquor is constantly 
withdrawn from cir- 
culation and evapo- 
rated to yield solid 
sulphate of ammonia, 
and some free acid 
is constantly added 
to the liquor circu- 
lating through the 
tower. The gas being 
now freed from its 
ammonia, is con- 
ducted into a gas- 
cooling tower, where 
it meets a down- 
ward flow of cold 
water, thus further 
cooling and cleaning the gas before it passes to the various 
furnaces and gas engines in which it is used. 

The cooling of the gas with its burden of steam results in 
the condensation of the latter, and raising the temperature 
of the cooling water, so that the latter leaves the tower as 
hot water, and is utilised in a third tower called the “air 
heating tower,” through which the air blast from the 
blowers is directed. Here the contact of hot water and cold 
air gives hot air, saturated with water vapour at 73° C. 
and cold water. 

By this method of utilising the heat of the gas from the 
producer, nearly 1 ton of steam is added to the producer 
blast for every ton of fuel gasified, and this cyclical exchange 
of heat is always going on and forms one of the distinctive 
features in the cconomy of the plant. 

Continuing the author's description : It will be under- 


Fig. 6. -Moxp Gas PLAN r. WASHER, &c. 


stood that the hot water from the gas cooling tower is 
circulated through the air heating tower, and being cooled 
thereby is again pumped up to the top of the gas cooling 
tower. Both towers are filled with tiles to give large 
contact surface, and the circulating water acts as the heat 
carrying agent between the hot gas and the cold air. 

The charging of the fresh fuel into the top of the pro- 
ducer, and the withdrawing of ashes from the bottom, in no 
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way interfere with the continuous steady work of the 
producer. 


Gas to Furnaces or Engines 


f tegenerators 
She 25112 
To Sulphate Plant y US Tl Hil 
*3 s L = | H NI] 
f (aie 
93 — MI 
SET Washer ? |h, ATS 
p ! ur wit e i-i 


le 


p, 


5 iy Blower 


nin "a 


3 


Hot Water Cold Water 
Water’ Pumps 


Fi. 7.—D1AGBRAM ILLUSTRATING THE MOND PRODUCER SysTEM. 


Each Mond producer of the ordinary size used at 
Winnington, is capable of gasifying 20 to 24 tons of slack 


Mond 6 Producer Plant to 
-upply Gas for 10,000- H. P. of Gas. 
Engines. 

A = Air Main. G = Gas Main 


Creeper 
e a 
SEE 


ande bus 


Uu ua PEANN X: : 


^ 


PE 
14 


ö Shite 
. 


LE 


| 
1 


per day of 24 hours; the 
volume of gas furnished from 
1 ton of fuel fed into the pro- 
ducer, varies from 140,000 to 
160,000 cubic feet, according 
to the quality of the slack, and 
is sufficient to develop 2,000 
LH.P.-hours when utilised in a 
gas engine. 

The value of the sulphate 
of ammonia recovered from 1 ton 
of fuel is, at present prices, 8s. 
naked at the works. 

A Mond plant to supply gas 
for gas engines of 10,000 H.P. 
is shown by three views, fig. 
8, and a more recently designed 
plant of six producers with sul- 
phate plant is shown in plan. 
in fig. 9. 

The following figures give 
the most recent results relating 
to the Mond producers as worked at Winnington, where the 
gas is used for a great Nene] of purposes :— 


Typical figures for the Mond Producer and Recovery Plant. 
Average analysis of fuel (by weight) :— 
Slackas Calculated on 


received. dry slack. 
Per cent. Per cent. 
Moisture at 100? C. (2129 F.) . .. 860 nil. 
Volatile matter e carbon) 18:29 20°01 
Total carbon dvs - 62:69 68:59 
Ash.. Saf S 2 is .. 10°42 11:40 
100:00 100°00 
Analysis . f sashes leaving the producer: 
Per oent. 
Ash in dried ld weight. T iu .. 870 
Carbon  ... i m . 130 
Per cent. 
Total carbon lost in ashes, &c., calculated on the 
fuel used... sos .. 531 
Carbon available for conversion into gas 57:38 
Calorific value of fuel (tested on dry sample) :— 
Kilogram-calories per ton of dry fuel ... 6,894,576 
Typical analysis of Mond gas (dry):— | 
Volume 
per cent. 
Carbonic oxide (CO) E ste is .. 110 
Hydrogen (H) ... T 28 oP bia .. 290 
Marsh gas (CH,) sn "x E .. 20 
Carbonic acid (CO.) vans s m . . 160 
Nitrogen (N) Ms iu m ge .. 420 
l 100:0 
Weight of 1,000 cubic feet of dry gas at 0° C. 63°66 Ibs. 
Specific gravity of Mond gas (air = 1) . 0°7882 


One ton of (moist) fuel gasified yields :— 
132,414 cubic feet of dry gas at 0° C. 
142, 069 „ „ gas saturated at 15° C. 


ropes value of Mond gas per cubic foot (products cooled to 
18° 


Gas d Gas saturated 
at 0? C. at 15? C. 
In British thermal units 158:8 148˙0 


Calorific value of total gas made as a percentage on the calorific 
value of the total fuel gasified, 84'1 per cent. 


Combustion of Mond gas and air:— 
One volume of gas requires for perfect 


combustion 1°15 vols. air. 
Volume of mixture before combustion 2:15 vols. at O' C. 
Volume of products (cooled to 0? C.) 1:95 vols. 
Contraction due to combustion 9'3 per cent. 


The gas generated by gasifying 1 kilogramme of moist slack | 
requires 4:243 cubic metres of air, weighing 5:486 kilogrammes for 
combustion and yields 7:195 cubic metres of products (at 0° C.), 
weighing 9:243 kilogrammes. 

If Moud gas is burnt with the theoretical quantity of air, the 
products, tested on the dry sample, should show 17:9 volume per 
cent. COs. 


Specific heat of Mond gas at constant pressure 0:3201 
- " " 8 volume 0°2321 
Ratio = 1:379 
Specific heat of products of combustion, at con- 
stant pressure 0:2622 
Specific heat of producta ot t combustion, at con- 
stant volume 880 0:1922 
Ratio = 1:364 
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Fig. 9. 


Theoretical temperature of combustion of Mond 
gas in air, both being at 15° C. before combustion 1,611° C. 
Temperature actually obtained withoutregeneration 1, 100* C. 
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Quantity of Material entering the Mond Gas Producer pe 
Kilogramme of Fuel Gasified. 


Kg. 

Dry slack 0°914 
Fuel 1 Moisture . 0°0860 
| Sisam { From air-heating tower ... 0:8396 
Extra steam added 1:3338 
Air "T eee isi 985 2:5265 
Total 5:6999 
Steam decomposed in the producer 0:5342 
Mond gas leaving the producer 888 .. 977638 
Ammonia recovered, approximately e. eee 070100 


It may be deduced from these figures that the total weight 
of steam per ton of fuel gasified amounts to 2:20 tons, the 
volume of dry air at 60? F. being 74,124 cubic fect saturated 
with water vapour at 85? C. As an appendix to the paper 
was a table of gases saturated with water vapour at 760 
mm. pressure, and at temperatures from 0° to 99° C. 


(To be continued. ) 
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NOTES. 


Electric Canal Haulage in Belgium.—0n the 
Charleroi Canal, a narrow canal about 50 miles in length, 


that connects the coal district of Charleroi with Antwerp, 


zd Brussels, there is an interesting system of electric 
haulage. This is described by Léon Gérard in (Cassier’s 
Magazine. Horse traction gave a speed of 1] miles per 
hour. This has been increased to 24 to 8 miles at the same 
cost; per ton-mile, The amount per boat-mile is about 2s., 
and a boat carries 70 tons, the annual tonnage being 
600,000 tons. The haulage is done by small—5-H.P.— 
automobiles, with three-phase motors taking current from 
overhead wires through three separate trolleys, which run on 
the wires and are dragged by a slack rope. Current is sup- 
plied at 600 volts. The upper three wires—there are six in 
all—carry current at 6,000 volts, and the lower or trolley 
wires are fed from them through sub-stationsthree miles apart, 
each containing a step-down transformer. On the length 
of 50 miles are two generating stations 29 miles apart; one at 
Oisquereq with three Corliss engines of 125 fl. P. each, the other 
ab Roux with three engines of 325 H.P. each, the power being 
also applied to pl a outside the canal. The automobiles 
do not pass each other, they are confined to approximately 
the same length of canal. Each one takes over the boat that 
approaches it, and proceeds to return along its track until it 
meets another boat. Boats are again exchanged, and the 
motors again retrace their paths. There are two seats on 
the automobiles, and there is no changing of trolleys, and 
little time lost in exchanging tow lines. Where the canal 
banks are poor, electrically-worked tug-boats are employed 
instead, which will move at two miles per hour with two 
70-ton boats, and the tug can turn round without change of 
trolley, so good is the connection. It can also keep so far as 
60 feet from the line, though the mast is only 14 feet above 
water. Locks are passed in four minutes that required 
15 minutes with horses. In France there are double tow- 
paths on the canal between Douai and Bethune, so that the 
motors here used run continuously forward and use 500 volts 
continuous current from stations placed every five or six miles. 
In Germany, on the Finow Canal, at Eberswald, experiments 
have been made on a half-mile section with continuous 
current and pole trolley. The motor ran on three wheels, one 
of which ran along a single rail, the other two being 
broad wheels, and running on the tow path. It appears that 
canal haulage may be economically done by electricity. In 
England, Mr. Thwaite has proposed to run a motor on a rail 
carried on short posts, the overhang of the motor enabling 
its wheels to grip their rail sufficiently to give the necessary 
tractive force. On this system there could be two rails for 
opposite going motors, or, as on the Belgian canal, motors 
might exchange two ropes, and be confined to approximately 
the same length of canal. 


Germany.—The annual meeting of the German Ekctro- 
Chemical Society is to be held in Freiburg (Baden), on April 
20th next. 


Greatest Names in Electrical Science and Inven- 
tion.—Our contemporary, the Electrical World and Engineer, 
New York, gives three lists obtained by ballots of 25 
professors, of 277 members, and of 25 prominent members 
of the American Institute of Electrical Engineers. Faraday 
stands first in all the lists, and no doubt rightly, for no dis- 
covery has had so great an effect on electrical industry us 
Faraday's discoveries of electric induction, and in electrolysis. 
Taking the three lists, Kelvin has two votes for the second 
place, and Maxwell one; Edison hes one vote for the third 
place. Volta, curiously enough, is omitted frem all three 
hst& but without Volta's battery we should have had no 
discovery of the electric arc by Davy, no discovery of the 
-magnetic field of the current by Oersted and all that followed 
in its train. Such attempts to estimate the relative value of 
men and their work appear to be somewhat futile., The 
scientific investigator supplies the seed of a great industry, 
the inventor plants it, the engineer acts as gardener, but 
labour and capital have to supply the not less essential soil 
for its growth. There is a tendency, we think, to neglect 
the humble but useful part played by the workman and the 
capitalist. 

The London Underground.—The New York Electrical 
World makes the following comments about the electrical 
equipment of the Metropolitan lines:—'* A good deal of 
interest centres in the bids for the electrical equipment of 
the old Metropolitan steam underground system in London, 
especially as it has become quite an international contest. 
One can but admire the boldness and courage with which 
the three-phase method has been put forward for such an 
intricate network of tracks, as wellas in view of the diffi- 
culties connected with obtaining torque for rapid accelera- 
tion and varying speed in order to maintain the schedule. It 
is true the system has been applied with apparent success on 
mountain work, as noted in these pages already, and in 
mining as well, But to argue from that to the heavy, com- 
plicated traffic of the Metropolitan is not easy. Nor is it 
quite easy to understand that the system would, as alleged, 
be so very much cheaper." 


Wireless Telegraphy in the Navy.—The following 
letter comes to hand from Major Flood Page as we go to 
press :— 

In your issue of the 25th ult. it is stated: 

" By the system of tuning, which may be done either with con- 
densers, as in Marconi's method, or by altering the length of the 
aerial wire, as in Captain Jackson's method, a good deal of the effect 
of local disturbances can be reduced, but up to the present it has not 
been altogether got rid of. Marconi’s latest pattern instrument, 
designed for use in the Navy, has been sent out to the Vulcan in 
order that it may be experimented with. Up to the present, how- 
ever, the results of a few trials have not been nearly as satisfactory 
as was anticipated." | 

There is some misunderstanding, for we have not yet supplied any 
apparatus for tuning to the Navy. The whole of the 32 sets of 
instruments which we have supplied to the Admiralty have satisfied 
the official tests, viz., from Portsmouth to Portland. 

We are at present unable to explain the discrepancy, but we 


regret the apparent injustice done to the Marconi apparatus. 


Auctions and Sales.—Messrs. Wheatley Kirk, Price 
and Co. will sell by auction a 32-N.H.P. gas engine and 
Dowson gas plant on February 6th, and the entire contents 
of an electrical works, including gas engine, lathes, drills, 
screw and milling machines, shafting, and a large quantity 
of stock, such as motors, lampholders, ceiling roses, lamp 
fittings, &c. 

The Brighton Corporation offers for sale two motor alter- 
nators of 39 KW. each. See advertisement pages. 


Lectures.—Dr. A. P. Laurie, principal of Heriot-Watt 
College, Edinburgh, lectured in the Derry Guildhall last week, 
the subject being ** The Electric Current: Its Production 
and Use." The lecture was the first of a series in connec- 
tion with the Gilchrist Education Trust. Concluding his 
lecture, Dr. Laurie deplored the fact that Ireland’s vast 
water-power had not been utilised. 

Mr. C. J. Spencer, manager of the Bradford city tram- 
ways, gave a lecture last week at the Thornton Mechanics’ 
Institute, Bradford, on * Electricity and its Uses.” 

At the Royal Institution on Tuesday last week Prof, 
Ewing gave his second lecture on ** Practical Mechanics." 


t 
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Physical Society.—Ordinary meeting, held January 
25th, 1901, Mr. T. H. Blakesley, Vice-President in the chair. 


. It was decided to forward a note of condolence to His 


Majesty the King. The ordinary business of the meeting 
was postponed. 


The Twentieth Century.—The dawn of the new cen- 
tury was celebrated by our American friends in a felicitous 
manner. About 100 members of the American Institute of 
Electrical Engineers and their friends dined together in New 


York on January 9th. A series of brief speeches followed 


on “ Electricity in the Last Century and in This.” 


The Rand Electric Works.—With reference to our 


“Note” of last week regarding the attack of the Boers on 


the Rand Electric Works, a telegram bas been received from 


the works to the effect that the officials“ Estimate ascer- 


tained damage about £4,000 ; principal damage done to 
dynamos; if minute investipation shows  crankshafte 
strained, then damage considerably higher. Technically 
possible to start one engine 24 hours; two engines probably 
two weeks. 


The G.E.C. Dinner.—The annual dinner of the General 
Electric Company, Limited, which was arranged to take 
place to-morrow, has been postponed until March 2nd, in 
consequence of the Queen's death. | 


Obituary.—We regret having to record the death of Mr. 
Norman Lyster, of Swete & Lyster, electrical engineers, of 
Pietermaritzburg. Mr. Lyster, who was only 36 years of 
age, died at the Sanatorium, Maritzburg, on December 24th, 
1900. 


Appointments Vacant.— A shift engineer, at £80 per 
annum, is wanted for Wakefield. The East Ham Urban 
District Council wants an experienced traffic assistant for 
the electric tramways, at a salary of £150 per annnm. The 


Borough Council of Islington wants a mechanical draughts- 


man, at a commencing salary of £134 per annum. See 
“ Official Notices.” 


Personal.—Mr. James Enright, of Victoria Street, 
S.W., has been appointed electrical adviser to the Heston and 
Isleworth Urban District Council. 

Mr. Ivor Bevan has joined the board of Crompton & Co., 
Limited. 


NEW COMPANIES REGISTERED. 


Cleveland and Durham County Electric Power 
Company, Limited (60,030).—This company was registered on 
December 31st, with a capital of £25,000 in £250 shares, to produce, 
store, and supply electrical energy and power and electricity of all 
kinds for all purposes in the North Riding of Yorkshire and in the 
County of Durham, and to carry on the business of railway and 
tramway contractors, engineers, telephone and telegraph con- 
structors, cable manufacturers, &c. The first subscribers are :—A. J. 
Dorman, Grey Tower, Mexthorpe, ironmaster, 2 shares; H. R. P. 
Undercliffe, M.P., Great Ayton, ironmaster, 2 shares; J. Walton, 
M.P., Glenside, Saltburn-by-the-Sea, coal owner, 1 share; E. L. 
Pease, Hurworth Moor, Darlington, coal owner, 2 shares; M. 
Wrightman, M.P., Darlington, 1 share; W. H. Hopkins, Blackwell 
Cottage, Darlington, coal owner, 2 shares; and W. R. Stobart, 
Etherley Lodge, Darlington, coal owner, 2 shares. The number of 
directors is not to be less than six nor more than ten; the sub- 


scribers are to appoint the first. Registered office, Royal Exchange, 


Middlesbrough. 


Pile-Bloc Battery Company, Limited (69,020), — 
This company was registered on December 29th, with a capital of 
£25,000 in £1 shares, to adopt an agreement with T. F. Harvey, H. 
C. Harvey and E. P. Harvey, and to carry on the business of 
electricians, mechanieal-and electrical engineers, manufacturers of, 
and dealers in, pile-bloc and other batteries and electrical apparatus 
and appliances, engineers, merchants, agents, motor, generator, fan, 
transformer, switch, socket, meter and lamp manufacturers, etc. 
The first subscribers (each with one share) are: J. G. Turney, 24, 
Crutched Friars, E.C., merchant; G. Bargate, 86, Charing Cross 
Road, W.C.; H. C. Harvey, Purland Chase, Ross, Hereford, gentle- 
man; T. F. Harvey, Purland Chase, Ross, Hereford, C.E.; E. P. 
Harvey, 86, Charing Cross Road, W.C., electrical engiueer; G. S. 
Hertslet, 22, Linacre Road, N.W., gentleman; and H. W. Knote, 
86, Charing Cross Road, W.C. The number ef directors is not to be 


less than three nor more than ten; the first are the first five sub- 
scribers ; remuneration as fixed by the company. Registered oflice 
86, Charing Cross Road, W.C. 


Electrical Bleaching Company, Limited (69,029).— 
This company was registered on December 31st, with a capital of 
£15,000 in £1 shares, to acquire, own, and work English Patents 
No. 26,214 of 1899, and 14,104 of 1900, for improvements in bleach- 
ing cotton yarns, and to carry on the business of bleachers, dyers, 
dressers, finishers, manufacturing chemists, &c. The first subscribers 
(each with one share) are:—C. Martin, The Chase, Nottingham, 
manufacturer; W. Levin, King Street, Nottingham, merchant ; 
W. B. Winnicott, 20, Fletcher Gate, Nottingham, accountant; J. J. 
Morris, 20, Fletcher Gate, Nottingham, accountant; T. Poole, 3, 
Welland Terrace, Woodhouse Street, Nottingham, clerk; S. 
Williams, 6, Weekday Cross, Nottingham, solicitor; and W. Hack, 
31, Sherwin Street, Nottingham, cashier. The number of directors 
is not to be less than three nor more than seven; the subscribers 
are to appoint the first; qualification, £250; remuneration as fixed 
by the company. 


W. E. Sotheby & Co., Limited (69,036).—This com- 
pany was registered on December 3lst, with a capital of £10,000 in 
£1 shares (5,000 preferred ordinary and 5,000 deferred ordinary), 
to acquire the business carried on at 28, Victoria Street, and 151-7, 
Wardour Street, Middlesex, as “W. E. Sotheby & Co.,” and to 
carry on the business of electricians, engineers, suppliers of electric 
light and power, &c. The first subscribers (each with one share) 
are :—W. E. Sotheby, 28, Victoria Street, S. W., electrical engineer; 
G. J. L. Nicholson, Albany Chambers, York Street, S. W., electrical 
engineer ; Miss M. S. Donald, 21, Lansdowne Road, Clapham, 8.W. ; 
A. J. Angell, 28, Victoria Street, S.W., secretary; S. J. Souter- 
Robertson, 66, Holland Road, W., gentleman ; D. Souter-Robertson, 
66, Holland Road, W.,civil engineer; and Mrs. M. de Segundo, 66, 
Holland Road, W. Table A mainly applies. 


Tramway Trolley Company, Limited (69,057).— 
This company was registered on December 31st, with a capital 
of £100 in £1 shares to carry on the business of auto-motor car, tram- 
car, wagon, van, vehicle, truck, and cycle manufacturers, ship 
builders, engineers, tire makers, tramway contractors, electrical 
engineers, &c. The first subscribers (each with one share) are :— 
W. Schiedel, 147, Green Lanes, N., clerk ; W. C. Gurney, 22, Stanley 
Road, N., clerk; H. C. Murray, 21, Chesterton Road, W., clerk; 
A. Gray, 46, Pomeroy Street, New Cross Road, S.E., clerk; F. 
Whittingham, Lissington, Sydney Road, New Southgate, N., clerk ; 
J. H. Davenport, 3, Dagmar Road, Camberwell, S.E., printer's 
reader: and J. T. Morey, 39, Grosvenor Park, Camberwell, S.E. 
Registered without articles of association. Registered office, 120, 
Chancery Lane, W.C. | 


Bogota Telephone Company, Limited (69,059).— 
This company was registered on December 31st, with a capital of 
£25,000 in £1 shares, to acquire a concession granting the sole right 
to construct and erect telephones and telephonic apparatus and 
communications in the town of Bogota, in the Republic of 
Coiumbia, South America, and to carry on the business of telephone 
contractors, &c. The first subscribers (each with one share) are :— 
H. L. Smiles, 794, Gracechurch Street, E.C., solicitor; J. H. Judd, 
Oswego Villa, Maybank Road, Woodford, clerk; G. I. Gibbs, 14, 
Beaumont Road, Hornsey Rise, clerk ; H. N. Petitt, 81, Park Lane, 
Tottenham, N., clerk; W. Hodgson, 107, Glenfarg Road, S.E., 
accountant ; A. Smith, 4, Palatine Road, Stoke Newington, gentleman ; 
and A. H. Draper, 81, Abbott Road, Poplar, accountant. The 
number of directors is not to be less than three nor morethan seven ; 
the first are to be appointed by the subscribers; qualification, £500 ; 
remuneration, £1,000 per annum, divisible. 


Kerby Bowen Electrie Syndicate, Limited (69,066). 
—This company was registered on December 31st, with a capital of 
£20,000 in £1 shares (10,000 preference), to take over the freehold 
yacht building and electric works on Eel Pie Island, Twickenham, 
to adopt an agreement with K. Bowen, and to carry on the business 
of ship and launch builders, engineers, electricians, electrical 
engineers, &c. The first subscribers (each with one share) are :— 
K. Bowen, 7, Palace Chambers, Westminster, electrical engincer ; 
E. R. Baines, 47, Boswell Road, Thornton Heath, clerk; A. A. 
Cooper, 82, Minard Road, Catford, S.E., clerk; F. B. Conyard, 151, 
Carlton Road, Gospel Oak, N.W., clerk; R. F. Lloyd, 70, Forest 
Hill Road, S.E., clerk; E. S. Bateman, 47, Cranfield Road, 


- Brockley, S.E., clerk ; and F. Kingsland, 9, Northumberland Place, 


Bayswater, W., clerk. The number of directors is not to be less 
than two nor more than five; the first are to be appointed by the 
subscribers ; qualification, £500. 


Anchor Cable Company, Limited (609,073).— This 


company was registered on December 31st, with a capital of 


£50,000 in £10 shares, to carry on all or any of the businesses of 
cable makers for electrical and other purpcses, wire-rope makers, 
wire drawers, galvanisers, japanners, annealers, enamellers, founders, 
metal workers, fitters and metallurgists; also the business of an 
electric light company, electricians, electrica] and mechanical 
engineers and manufacturers of, and dealers in, all plant, machinery 
and apparatus used in connection with the above. The first sub- 
scribers (each with one share) are:—W. Swann, 65, Moss Road, 
Urmston, cashier; J. F. Gibbons, 11, Cunnales Grove, Old Trafford, 
salesman; A. Swann, 391, Manchester Road, Droylsden, clerk; 
W. C. Barraclough, 111, Acomb Street, Manchester, salesman ; 
W. Wilkins, Woodfield Grove, Ashton-on-Mersey, clerk; R. C. 
Swann, 65, Moss Road, Urmston, clerk; and W. Wright, 14, Poplar 
Grove, Brooklands, clerk. The number of directors is not to be less 
than three nor more than seven; the first are R. A. Rumney, W. E 
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Rumney, G. Shaw and W. M. Henderson; qualification, £1,000; 
remuneration as fixed by the company. Registered office, Bedford 
Brewery, Leigh, Lancs. 


Electric Tramways Trust, Limited (69,080).— This 
company was regi on December 31st, with a capital of £100 
in £1 shares, to carry on the business of patent owners, motor and 
other vehicle builders, cycle makers, engineers, india-rubber 
merchants, engineers, agents, financiers, promoters, &c. The first 
subscribers (each with one share) are: — H. C. Thomas, 30, Green- 
wood Road, Hackney, gentleman; S. V. Ramskill, Waveney House, 
Hertford, solicitor: A. W. Hoale, 116, Craven Park Road, Harlesden, 
N.W., accountant ; C. A. Whiting, 26, Manors Road, Leyton, Essex, 
accountant; A. T. Prudey, 28, Castle Street, Kingsland, secretary; 
H. Bearl, Plum Tree Cottage, Eve Road, Isleworth, gentleman ; and 
C. A. S. Howland, 87, Mayfair Avenue, Ilford, clerk. Registered 
without articles of association. 


Allan Electrical Syndicate, Limited (69,257).— 
The company was registered on January 24th, with a capital of 
£1,000 in £1 shares, to manufacture, produce, and utilise ferro- 
manganese or other alloys of manganese, iron, ironstone, or other 
metals, minerals, or ores, and to acquire and turn to account any 
electrical processes, machinery, apparatus, &c. The first subscribers 
(each with one share) are:—E. E. Raratz, 31, Thirsk Road, South 
Norwood, clerk; W. Gundry, 17, Laurence Pountney Lane, E.C., 
merchant; J. A. Game, 2, Eastcheap, E.C., merchant; T. Turketine, 
52, Coleman Street, E.C., chartered accountant; A. J. Raynham, 
Coolgreen, Pinner Road, Northwood, Middlesex, accountaut; J. E. 
Davis, 63, Drakefeld Road, St. Catherine's Park, Hatcbam, S.E., 
clerk; and A. Y. White, Roseneath, Hounslow, clerk. T. Turketine 
is the first sole director. 


Waratah Minerals Company, Limited (69,092).— 
This company was registered on December 31st, with a capital of 
£100,000 in £1 shares, to acquire any mines, miuiug rights aud pro- 
perty in Tasmania, to develop and turn to account the same, to 
adopt an agreement between the Oesterreichische Gasglühlicht und 
Electricitütsgesellschaft (formerly the Oesterreichische Gasgluh- 
licht Actiengesellschaft), of Vienna, of the first part, the Welsbach 
Company, of Gloucester, New Jersey, U.S.A., of the second part, 
Carl A. Von Welsbach of the third part, and F. Williams of the 
fourth part, for the acquisition of certain patents relating to 
improvements in the manufacture of electric lamps, &c., to acquire 
from the above-mentioned F. Williams certain osmium mines on or 
near the Savage Hiver, Tasmania, and to construct and maintain 
rail and tram roads, saw mills, hydraulic and electrical works, 
factories, buildings, &c. The first subscribers (each with one share) 
are:—A. M. Challis, 9, St. Saviours Road, Brixton Hill, S.W., 
solicitor; G. H. Abchurch, Park Villas, Shepherd's Bush, W., 
solicitor's clerk; F. J. Moore, 51, Shaftesbury Road, Ravenscourt 
Park, shorthand writer; S. H. Bannister, 29, Conningham Road, 
Shepherd's Bush, W., clerk; G. T. Barnett, 30, Crown Terrace, 
Richmond, S. W., clerk; T. V. Phillips, 71, Colegrave Road, Strat- 
ford, E., draughtsman; and H. James, The Schools, Boyton Road, 
Hornsey, N., shorthand writer. 'The number of directors is not to 
be less than three nor more than six; the first are to be appointed 
by the subscribers ; remuneration as fixed by the company. 


SUPPLY STATION ACCOUNTS. 


ALTHOUGH Hastings has had a public supply 


Hastings of electrical energy since 1882, the manage- 
Corporation ment of the business was in the hands of the 
Electricity local company until the middle of 1898, when 
Accounts. the Corporation took over the undertaking. 


The accounts are therefore not quite 80 clear 
as many of those dealt with in this column, but the statements 
given below represent fairly well the position of affairs, and indicate 
that Mr. Leonard Andrews, the borough electrical engineer, should 
be able under municipal auspices to bring his works into line with 
others which have to work under similar conditions—conditions 
none too favourable to record making or breaking. The first thing 
to be noticed is the large reduction in gross costs, which are now 
less than £6,400 instead of nearly £7,000, and this in face of au 
increase of over 40,000 units. This saving coupled with an increase in 
gross revenue of £1,390 has brought the increase in gross profit up 
to nearly £2,000. 

GENERAL STATEMENT. 
1898. 1899. Increase. 
£62,095 £78,916 £16,821 
363,678 404,866 


Total capital expenditure 
Number of units sold 


Number of lamps connected 14,987 17,728 2,736 
Maximum load in Kw.  ... sa 326 860 34 
Gross revenue TN £10,312 £11,702 £1,390 
Gross expenditure... £6,945 26,383 — £562 
Gross profit as £3,367 £5,819 £1,952 
Average price per unit sold 667d. 6°76d. — 09d 


The revenue in the years reviewed was made up as follows :— 


Current to Sundry Total 
Year. private consumers. Public lighting. receipts. receipes. 
1898 £7,648 Current.. ; £1,148 £198 410,812 
Attendance and re- y 788 
pairs, lamps, &0. 
£2,476 
1899 £8,758 Current.. £2,877 2299 £11,703 
Attendance and re- n 978 
pairs, lamps, &c. + 
£2,650 
While the distribution of units was :— 
Units Unite sold. Units sold. Total No. of pub- 


Year. generated. Public lighting. Private supply. units sold. lio lamps. 
1898 521,094 124,098 239,580 363,678 53 arcs. 
1899 542,619 123,000 281,866 404,866 53 arcs. 


The receipts per unit have slightly increased poder all heads 


except the last. s à 
VENUE STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase 
Bale of energy .. . £10, PES 6 s £11,102 6°76d. + 09d. 
Meter rene 180 08d. + 08d. 
Supply of lamps, 40. Y — — 50 03d. + 03d. 


Bundry fees, rents reoelved ) 193 13d. 120 07d. — 06d. 


and interest 


. £10,312 6:80d. £11,702 694d. ＋ 14d. 


Gross revenue 


The costs bave been considerably improved ; coal shows by far the 
largest change, and although still high if compared with other works 
more favourably situated, a reduction of 4d. is not to be overlooked. 
The works costs have been brought down just under 3d., and the 
total costs to very nearly 31d. Under the head of repairs we give 
separately the ordinary maintenance costs and those entailed in 
renewing, and the upkeep of the public lamps. Both have been 
reduced in the total amounts, and taken together, they show a fall 
of nearly 3d. per unit. 


Cost o» PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross, Per unit, Increase. 


p. E NL NES £2,899 191d. £2,663 1°08d. — 33d. 

| waste, wa . ° 

oom stores, r B S 401 26d. 459 27d. + Old. 
in generation and distri- | 1072 id. 1.004 *60d, —-11d. 
ution. 

Repairs and maintenance of ) 719 48d. 628 87d :11d. 
buildi » boil 1 
dynamos, 40, and street | 446 391 — 273 „6d. — 134. 
lamps. 

Works costs .. £5,537 3:65d. £5,027 298d. — 67d. 
Mang Dei oe pene et, aol gae 33 
salaries of manag: agengt | 66 42d. 576 84d. — 08d. 
neer, secretary, clerks, &c. 
Bstablishment rer ien 
law pore E 281 19d. 330 °19d. ‘00d. 
ance 


Total costs .. £6,945 458d. 46, 383 8*78d. — 80d. 


The financial charges in 1898 amounted to £1,374, and in 1899 to 
£4,782. This increase of £3,408 was met by the gross profit, which 
was greater by £1,952, and by £1,456 drop in the net profit. A net 
profit was, however, left over of £537, and this was in part applied 
to meet an “ adverse balance " brought forward of £10, and certain 
expenses of executing the provisional order amounting to £274. The 
sum of £253 has been carried forward as the net financial result of the 
year's working during 1899. 


Prorit STATEMENT. 


1898. 1899. 

Interest on loans .. a £1,374 £2,446 
Sinking fund for rapimenti T — 2,336 
Net profit carried forward ix 1,993 253 
5 ú to expenses of ürdér, 48. 91 — 284 
Gross profit £3,367 £5,319 


CITY NOTES. 


The Eastern Telegraph Company. 


THE directors’ report for the balf year ended September 30th, 1900, 
submitted to the meeting, reads as follows: 
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The directors submit the accounts and balance-sheet for the six months 
ended fReptember 80th, 19,0. The revenue for the period amonnted to 2642.14 
17». 104., from which sre deducted £181,862 18«. 8d. for the ordinary expenses 
and £45,599 0a, 4d. for expenditure relating to rerairs and rerewale of cables, 
&c., during the half-year. After provid na £6 572 1s. 4d. for depreci tion o 
spare cabla and £10.596 10a. 9d. for inenme-tax, there remains a balance of 

447,602 128. 4d., to which is added £1,924 17. 6d. brought from tbe preceding 
half-year, making a total available balance of £449,527 9s. 10d. From this balance 
there has been paid :— 


Interest on mortgage debenture stook T T . £27,275 0 7 
8 prote re neo ae "m INE p 81,819 19 4 

o interim dividends cent. each on the 
ordinary stock -.. vs SETS m m 100,000 0 0 
£158,504 19 11 


After carrying £10,000 to reserve fund for maintenance of ships, and bape yo 
to the general reserve fund, there remains a balance of £90,089 9s. 11d., which is 
carried forward to the next account. The revenue includes £98,995 5a. 8d. 
dividends for the half-vear upon the company's investments in otber telegraph 
companies. The 'arge sum placed to reserve is to prrvide for the payment of 
certain of the instalments en acocunt of cab'es now being laid by this company 
between Great Britain, tbe Cape and Mau itius. which in conjunction with the 
cables undertaken by the Eastern Fxten- ion. Australasia, and China Tele- 


rou one is triplicated as far as Aden, and the other two, in oonjunction with 
iplicated as far as St. 


the let. inst. The "standard revenue” fired by tbe C pe—Australian cable 
agreement, for regulating the Australa-ien tariffs, having been maintained, 
further reductions were brought into force on the lst inst. for telegrams 
exchanged with South Australia, Westen Australia, and Tasmania, ss 
follows :—Se. 6d. per word for ordinary telegrams; 2. 6d. per word for ‘iovern- 
ment te egrama. 8 noe that date the Government of New Routh Wales has 
accepted the agreement, and messages exchanged with that State, will, there- 
fore, be entitled to asimilar reductions on and after February let + ext. 
It having been found necessary from time to time to nominate directors of this 
company on boards of associated companies, the shareholders will be asked to 
amend the articles by passing she resolution set forth in the annexed notjce 
convening an extraordinary general meeting to be held immediately after the 
ordinary general meeting. In accordance with the provisione of the articles of 
association, two of the directors, the Marquis of Tweeddale, K.T., and Sir Albert 
J. Leppoc Cappel, K. C. I. E., retire by rotation at this meeting, and being 
eligible, offer themselves for re-election. The auditors, Messrs. oltte, Dever, 
G nams & Co., and Messrs. Welton, Jones & Co., retire, and offer themselves for 
re-election. 


The half-yearly ordinary meeting of this company was held on 
Monday at Winchester House, Sir J. Wolfe Barry presiding. The 
chairman, before proceeding to the ordinary business of the meeting, 
referred in touching terms to the death of the Queen, and a reso- 
lution of condolence with the Royal Family, and of loyalty to the 
King, was passed, all standing. | 

In moving the adoption of the report, Sir Joun said that the 
gross revenue for the half-year showed a very considerable increase, 
it being £642,000, against £475,000 for the corresponding period of 
1899, an increase of £167,000. That important increase was not 
entirely due to increase of traffic. It was to a great extent due to 
a re-arrangement of the proportions payable to the company under 
the Cape joint-purse agreement, by which, in consequence .of the 
company having laid down an additional line of cable between 
Porthcurnow,: Cornwall, St. Vincent, Ascension, St. Helena, and 
Cape Town, the proportion of the Eastern Compaay's share of the 
joint purse naturally became considerably larger. It had been con- 
sidered in former years that it was advisable that the company 
shoüld carry out on its own account fhe important strengthening of 
its line of communication. That decision was a very sound one, 


and had greatly strengthened the position of the company in deal- 


ing with its important traffic. The total traffic had not increased 
in anything like the proportion of the total revenue, but there 
had been a considerable increase in the volume of traffic 
with South Africa, because of the military situation out 
there. Other classes of traffic also showed satisfactory increases, 
and especially that due to the military operations of the European 
powers in Chinn. Looking at the traffic as a whole they might be 
well satisfied with the results of the half-year's working. The total 
ordinary expenses for the half-year amounted to £132,000, as against 
£122,000 in the corresponding period of 1899, net increase £10,000. 
The items making up those additional charges were directly due to 
the working of the new cable to South Africa. The working 
expenses at the stations showed increases of £7,447. They had also 
had to work the Ascension-St. Helena cable, which expense did not 
occur in 1899. Salaries and wages had been increased. There was 
an increase of 32 members at all stations, and 17 increase at the head 
office. They could not, of course, carry increased traffic 
without some additional expense. They had the satisfac- 
tion of recognising that their South African staff had 
worked during the war in the most commendable manner, 
returning to their stations during leave of absence, and, 
when necessity arose, foregoing it altogether. It was very 
gratifying to know that the Government representatives in Cape 
Town and other places in South Africa, had realised to the full the 
self-sacrifioing way in which the company's employés had done 
their work, the discretion they had shown, and their general good 
conduct. 'The expenses attending repairs and renewals of cables 
amounted to £45,000, as against £33,000 in the corresponding 
period of 1899, or an increase of about £12,000. The actual ships’ 
expenses amounted to £49,000, against £35,000 in the corresponding 
period of 1899, or nearly £15,000 increase. This was largely due to 
the fact that their new steamer the John Pender had been put into 
commission and to the expenses of the South African Company’s 
steamer Duplex, which was employed for a short time on repairs to 
the Eastern Company’s cables. They had obtained relief for the 
expenses of the John Pender by her employment in laying cables in 
China for other companies, but the amount received from foreign 
Governments and other companies for hire of ships generally was 
not so large in the past half-year as it was in the corresponding 
period of 1899. The company’s ships had been fully employed, and 


* 


full details of the work done were given in the accounts. They had 
lately hada icularly anxious time in connection with the repair 
of cables. ere seemed to have been almost a fatality against 
keeping the communications open without great exertions on the 
part of those who had to execute the repairs; but speaking gene- 
rally, with the number of ships at their disposal, the company had 
been able to keep abreast of requirements, and there had been no 
serious stoppage of telegraphy in any part of the world served by 
them. He thought that this was a matter of great congratulation 
at such a time, with the military operations in South Africa and 
China going on. There had been an addition to capital expenditure 
of £30,000 on account of their investment in Electra House, 
Limited. The building was now progressing tolerably well, and it 
was to be hoped that they would be able to occupy some portion of 
it at any rate before the end of this year. It was not proposed tł at 
the company should occupy the whole of the building; they would 
let a good deal of it off. The original cost of the old steamship, 
John Pender, had been charged to capital on account of the new 
cable repairing ship of the same name, and the difference between 
this sum and the total cost of the new vessel had been charged 
against the ship’s maintenance fund. They had applied from the 
general reserve fund a further sum of £100,000 in respect of 
new cables, in accordance with the arrangement fully set 
forth at the last general meeting. The tariff to South Africa was 
reduced from 4s. to 3s. 6d. per word for ordinary telegrams on the 
lst iust., and they hoped that they might look forward to further 
reductions in accordance with the arrangement between this com- 
pany, the British Government, and the Governments of Cape 
Colony, Natal, and others interested. The Cape Government and 
the Government of Natal would place a landline at the disposal of 
the company in order that Australian traffic might pass direct uuder 
the company's control between Cape Town and Durban, soasto be there 
in communication with their new cable, which was to cross direct to 
Australia. Although the work they had done and were still doing 
in connection with the war in South Africa had resulted in a 
temporary increase in their revenue, they preferred to rely upon the 
permanent increase of traffic which they hoped would result from 
the development of the country after peace had been declared and 
the influence of enlightened Government was appreciated. The 
Australasian tariffs were also reduced to 3s. 6d. a word on the 1st 
inst. for telegrams exchanged with South and Western Australia and 
Tasmania. The Government of New South Wales had also accepted 
the Cape-Australian cable agreement, and messages exchanged with 
that State would be entitled to & similar reduction of tariff from 
February Ist. The other States had had the benefit of the reduce 
tion for & very considerable time, and the dírectors had every hope 
that the Government of Victoria would before long come into an 
arrangement which had been so advantageous to other States. Should 
the standard revenue with South Africa aud Aystralia be main- 
tained, the tariffs would be reduced in January, 1902, to 38. a word 
in the States which had accepted the Cape-Australian agreement, 
and & further reduction to 2s. 6d. per word would be made in 
January, 1903. In order to enable the associated companies to 
deal expeditiously with the increase of traffic which would have to 
be carried in order to maintain the standard revenue at these reduced 
rates, arrangements had been made to continue the new direct route 
between Great Britain and Cape Town to Australia vid Mauritius 
and Perth. This was & most arduous undertaking, but it had been 
grappled with by this company and the Eastern Extension. 'The 
cables were in a very forward state of manufacture, and it was to be 
hoped that the whole undertaking would be completed within the 
current year. Of course, this entailed a very large amount of capital 
expenditure, but the directors of both companies thought that they 
saw their way to undertake the work without imposing any 
undue burden on the shareholders, owing to their very strong 
financial position, which was attributable to their very large 
reserves. But for the prudence of their predecessors, these 
reserves would not have been built up, and they would 
have been face to face with a problem presenting very 
much greater difficulty than it did now. The new cable was a very 
much better one than the earlier ones now working. Another matter 
of considerable interest was the tariff to India, which had been dis- 
cussed for many years, and had given rise toa great deal of difficulty. 
They were not quite out of the difficulty yet. The company had 
always been most anxious not to put any difficulties in the way of 
reductions of the rate, and at the request of the Indian Government 
they consented last year to reduce the tariff between Europe and 
India to 2s. 6d. a word, with an eventual reduction, on certain con- 
ditions, to 2s. They were not, however, free agents in the matter. 
There were other companies and Governments to be considered. 
The Governments of Great Britain and India were signatories to 
the International Telegraph Convention of St. Petersburg, and no 
tariff could be reduced without the unanimous assent of all the 
interested parties. The consent ofthe majority of the Administra- 
tions concerned had been obtained, and the British Government 
and the Indo-European Telegraph Company were still negotiating 
with the remainder. There would be no difficulty with the Eastern 


Company, who had done all that they could in the matter. The 


increased revenue had enabled them to meet the additional working 
expenses, the usual interest revenue charges, to pay the same 
dividend as formerly on the ordinary stock, and to a large sum 
to the reserve fund. This fund should be maintained at as high a 
figure as possible. They had for along while thought that it pressed 
somewhat hardly on private individuals who had to telegraph on 
social or family matters from India, Australia, or other parts of the 
world that they should be forced in many cases to send their 
messages in extenso. They had been trying to work out a scheme by 
which such persons might have their telegrams coded at the com- 
pany’s principal offices all over the world and decoded at their 
receiving offices, so that private individuals might be placed on the 
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same basis, so far as telegraphing was concerned, as merchants and 
others who had the advantage of telegraphing under codes. They 


had not precisely arrived at a solution of the question; it was one . 


for discussion with other parties, but they believed that they would 
be able to work it out satisfactorily, and, if so, it would be a great 
benefit to the public and to the company. 

Mr. J. Denison PENDEA seconded the motion, which was carried 
unanimously. The Marquis of Tweeddale and Sir A. J. Leppoc 
Cappel were re-elected directors, and the auditors were also re- 
elected. 

An extraordinary general meeting was subsequently held, at which 
a resolution, making a slight alteration in the articles, was carried. 

The usual vote of thanks closed the meeting. 


Metropolitan Railway Company. 


IN moving the adoption of the report at the half-yearly meeting of 
the Metropolitan Railway Company, held at the Cannon Street Hotel 
on Friday, Mr. J. J. MELLOR, the deputy-chairman, referred to the un- 
satisfactory conditions of the accounts, due, ina great measure, to the 
competition of the Central London Railway. "They looked forward, 
however, hopefully to the future in two directions, the first of which 
was the increase in the traffic on the country lines. The other 
direction in which they might look hopefully was the advent of 
electrical traction on the Circle lines. They now felt confident 
that the time was not far distant when this difficult work might be 
commenced, and accomplished, and as they stated in the report, 
they believed the shareholders would have no cause to regret the 
delay that had taken place in the application of electrical working to 
the system. As the Electrical Traction Joint Committee had not 
at present come to a decision upon the tenders, aud the board had 
not yet received the report of the engineers upon the system of 
working, of which they had been instructed to make a thorough 
examination, it would not be proper for him to enter into a dis- 
cussion of the subject at this moment, but he would not be trans- 
gressing in stating that they believed the cost of installing electrical 
traction on the railway would be much less than they at first anti- 
cipated. The installation will, of course, be a difficult work to 
accomplish, because of the enormous traffic on the Inner Circle lines, 
the working of which they did not want te interrupt, but they were 
told by the experts that it was possible to overcome all the obstacles 
to success, and that when the change was made, the railway would 
be a first-class electrical line, working at a less cost, and with 
increased carrying capacity. The tunnels were large, giving plenty 
of air space ; they had numerous openings along the line which could 
not fail to improve the ventilation ; and further, they were near the 
surface, 80 that they should have no need to employ the costly and 
not always convenient machinery of lifts for getting to and from the 
trains, a mode of access which was undoubtedly attended at times 
with some undesirable drawbacks. They had sometimes been 
twitted with dilatoriness in introducing electric traction. They 
had good reason for believing that the delay would prove to have 
been of great ultimate advantage. It would enable them to take 
advantage of the most recent discoveries and developments in 
electric science, and it would also enable them to avoid some of the 
mistakes into which some of their neighbours had fallen. Wise men 
profit by the experience of those who were—otheririse. There could 
be little doubt that if they had commenced their undertaking with 
an up-to-date installation of 1900, they should be regretting it 
in 1901. 


Crompton & Co., Limited. 


THE directors have issued a notice calling an extraordinary general 
meeting for February 6th, at Cannon Street Hotel, to pass resolu- 
tions increasing the capital to £300,000 by the issue of 46,000 new 
shares of £3 each, to rank in all respects pari passu with the existing 
shares. The new shares to be issued as the directors consider 
necessary. "The circular accompanying the notice states that :— 

“ The electrical engineering industry continues in a flourishing 
condition, and the Chelmsford Works, in common with other 
English electrical shops, are so full of orders that, as a consequence, 
many valuable inquiries have to be refused and pass into the hands 
of American and German competitors. It was anticipated that the 
recent extension of the company's works at Chelmsford would have 
proved sufficient for some time to come, but the increase of orders 
and inquiries has been so unexpectedly large that the directors are 
of opinion that a further and immediate extension of the works can 
be no longer delayed if the company is to retain its position as one 
of the leading manufacturers in this country. The value of the 
orders on the company's books is greater now than at any previous 
period, and with the additional business the amount of work in 
progress on orders is also largely increased ; additional capital can 
therefore be profitably employed. The directors are confident that 
the proposal to again extend the works and to provide the neces- 
sary capital for dealing with the large business offered will com- 
mend itself to your approval." 


The Great Eastern Railway Company and Electric 
Tubes. 


ADDRESSING the shareholders of the Great Eastern Railway Company, 
at the half-yearly meeting held on Tuesday last at the Cannon Street 
Hotel, Lord CLAUD HAMILTON said that with regard to their sub- 
urban traffic it would be necessary to either add to their existing 
lines or construct others to meet the growing requirements of their 


passengers. When he first brought the matter before them a year 
ago, the directors had in their minds a scheme for adding to their 
existing high level lines from Ilford to London, and he also men- 
tioned that as regards the west suburban side they had entered into 
a very favourable agreement for running powers over a line that 
was proposed to be constructed from Finsbury Circus to Waltham- 
stow. That scheme, however, fell through, and when they went 
more closely into the estimate for the additional lines from Ilford 
to London, they found that the cost would be enormous, and that 
having regard to the low passenger fares it might not yield an 
adequate profit. Since that time low level tube lines, worked by 
electricity instead of by steam, had come to the front, and both as 
regarded economy of construction, quickness of transit, and the 
satisfaction they afforded to the public, they appeared without 
doubt to be the best suited for urban and suburban traffic. So 
they decided to abandon their high level addition and to make 
instead a low level tube line, starting at Ilford and run- 
ning underneath their existing line to Liverpool Street, 
where, instead of forming an underground terminus, they 
would by means of hign curves enable the trains to 
proceed to Walthamstow. Then they would have a continuous 
service of trains running backwards and forwards between Ilford, 
Liverpool Street, and Walthamstow, with intermediate stations at 
different points as might be selected. The plans forthe scheme had. 
been prepared by their enginecr, and submitted in July last to Sir 
Benjamin Baker, and the scheme, as a whole, received his approval. 
But they were in this difficulty—the plans had been deposited for 
Parliamentary powers to make an independent tube line from 
London to Walthamstow, which would be in opposition, both to 
their existing line and also to their proposed tube line, and would 
seriously interfere with their traffic. Of course, it might be possible 
for them, as far as they knew, to come to terms with the promoters 
of that scheme somewhat on the lines of their agreement with the 
promoters of the scheme which was abandoned, but failing that, they 
would be compelled to oppose the scheme by all the means at their 
disposal, and in that case he could not imagine Parliament sanction- 
ing such a scheme in opposition to their own, which could 
undoubtedly be constructed at a much lower cost, and which was for 
the accommodation of the population which they themselves had 
created. Although it might be admitted that tube railways worked 
by electricity were the railways of the future for urban and 
suburban traffics, he had grave doubts as to whether, with the very 
limited knowledge still acquired as to those railways, Parliament 
would sanction the construction of any more of them without further 
inquiry and longer experience. Taking the best of them, what was 
vulgarly known as the Tuppeuny Tube." That had met with a large 
amount of popular favour, and had attracted a considerable number of 
passengers from the Metropolitan and the District Railways. Every- 
body was singing the praises of the Tuppenny Tube,” and the astute 
financiers immediately took advantage of popular feeling, and were 
promoting two-penny tubes in every direction. That was all very 
well for the financiers and the engineers and the public who wanted 
to travel cheaply and expeditiously, but what about the unfortunate 
shareholder with whose money it was proposed to carry into effect 
those ill-considered schemes ? They were already in possession of 
several facts about two-penny tubes, and they were ugly ones. 
Vibration was being caused, and was already the subject of a Govern- 
ment inquiry. Then, again, the unexpected wear and tear of the 
permanent way must prove a serious item of expense, while there 
were rumours as to the injurious effect of electricity upon the metal 
of the tube which enclosed the railway. AU those troubles might 
possibly, in time, be surmounted, but who really yet knew what the 
ultimate working expenses would be in relation to gross receipts ? 
That was really the whole point. He might be wrong, but his own 
belief was that at 2d. fares those lines could not be worked at a profit, 
and until that question was settled he could not imagine the public 
being so foolish as to invest their savings in schemes about which so 
little was known that was reliable. The proper course for Parlia- 
ment to adopt in the interests mainly of the public—and he trusted 
it would come to that—was to submit all those schemes to a Com- 
mittee of both Houses of Parliament to consider how London could 
best be served in the direction of electric underground railways, and 
to elicit the very latest information in regard to the many contro- 
versial points in connection with such railways. 


Anglo-American Telegraph Company. 


THE directors’ report, to be submitted to the ordinary general 
meeting to be held at Winchester House, E.C., on Friday, February 
Ist, at 2 o'clock p.m., reads :— 


The tota] receipts from July 1st to December 81st, 1900, including the balance 
of £8,742 7s. Td. brought forward from the last account, amoun to £197,282 
6s.4d. The traffic receipts show a decrease of £16,182 as com d with the 
half-year ended Decémber 81st, 1899. The total expenses of the half-year 
including the repair of cables, &c , as shown by the revenue &coount, amounted 
to £70,876 4s. 11d., being an increase of £83,204 19s. 5d. over the corresponding 
period of 1*99. ‘The directors, under the powers conferred upon them by the 
articles of association, have, before declaring the net profits, set apart the sum 
of £12,000 to the renewal fund, leaving a balance of £114,906 ls. 5d. Interim 
quarterly dividends of 15s. per cent. on the ordinary stock, and £1 10s. per cent. 
on the preferred stock, were paid on November Ist last, absorbing 452.500, 
leaving a balance of 462, 406 1s. 5d., out of which the directors recommend the 
proprietors to declare final dividends of 17s. 6d. per cent. on the ordinary stock, 
£1 10s. per cent. on the preferred stock. and 58. per cent. on the deferred stock, 
amounting to £61,750, making a total distribution for the year ended December 
81st, 1900, of £8 2s. 6d. per cent. on the ordinary stock, £6 per cent. on the 

referred stock, and 5s. per cent. on the deferred stock. The balanoe of £1,156 

8. 5d. will be carried forward to the next account. The cables and landlines 
of the company are in good working order. In accordance with tbe articles of 
association, two directors of the company, Mr. H. S. Leon and Sir Gera id 
FitzGerald, retire at this meeting, and being eligible, offer themrelves for re. 
election. Mr. Joshua Dean and Mr. John Gane, F.C. A., the auditors, also 
retire; Mr. Gane offers himself for re-election, but Mr. Dean does not desire 
re-election, so that the appointment of a new auditor will be necessary. 


x 


Great Northern & City Railway Company. 


THE report for the half-year ended December 31st states that two 
additional shields have been erected and are now working at 
Drayton Park, where 460 lineal yards of tunnel bave been driven. 
At Essex Road the station tunnels have both been driven to their full 
length, and the construction of the connecting paseage is being 
proceeded with. At Regent's Canal the up and down line tunnels 
have been driven for distances which together amount to nearly two 
miles, and through communication is established with Essex Road. 
Pwo sdditional shields to drive southwards will shortly be erected at 
Old Street, where a shaft has been sunk, and the up line station 
tunnel has been commenced. At Finsbury Pavement a shaft has 
been sunk to its full depth, and the connecting passage 18 1n coursc 
of construction. Tenders have been invited for the supply of 
electrical plant, and generally the progress made with the works is 
satisfactory. 


City and South London Railway Company. 


THE directors’ report for the half-year ending December 31st, 1900 
to be submitted to the half-yearly meeting to be held at the offices 
71, Finsbury Pavement, E.C., on Tuesday, February 5th, at 12.30 
o'clock, reads as follows :— 

The receipts from all sources for the past half-year have amounted 
to £46,740 5s. 3d., and the cost of working has been £26,280 14s. 10d., 
leaving a profit of £20,459 10s. 5d. Inclusive of the balance 
brought forward from June 30th last, the net revenue account shows 
an aggregate total of £22,988 16s. 4d. After making provision for 
the debenture stock interest, a balance remains available for divi- 
dend of £15,342 9s. 7d. Out of this sum your directors recommend 
that the full dividend of 5 per cent. per annum be paid on the 
preference stocks, 1891 and 1896, and that a dividend at the rate of 
1} cent. per annum be paid upon the consolidated ordinary 
tock. leaving a balance of £1,248 14s. 7d. to be carried forward to 
the next account. The following table shows the number of pas- 
sengers, exclusive of season ticket holders, carried since the opening 
of the railway in each half-year :— 


5 Receipts 
Hall. ycar. passengers (exclu- (including 
sive of season 
ticket holder). n ticketa). 

| | £ s. d. 

Ended December 81st, 1890 (11 days) 1.588 8 9 

„ June 8BOtb, 1991.. iis oe, 9,419 848 i 19,408 6 9 

„ December Slat, 1801 .. 52 2,749,055 19,798 16 6 

„ June 80th, 1893.. J — 2,818,163 | 20,981 4 2 

„ December Bist, eos 8,717,604 23.002 17 6 

„ June 80th, 1898.. . .. T 8,146, | 99468 6 9 

„ December 81st, 1888. vs 8,098,301 ; 23,067 14 10 

„ June 8b, 18. 8,888, | — 93.504 10 6 

„ December gist 189294. 8,275,649 98,540 12 4 

„ June 80th, 1895.1 8,118,199 85,711 © 8 

„ December 31st, 1895 .. à , 172,438 28,780 8 7 

„ June 80th, 1896.. oe 8,192,672 24,021 18 0 

„ December 31st, 1696 .. 68, 25,456 6 9 

„ June 30th, 1897.. 8,487,810 26,408 8 6 

„ December 81st, 1 , 25,472 12 10 

„ June 80th, 1898 .. ee 8,478,977 26,356 16 4 

„ December 81st, 1898 .. 8,162,814 26,919 14 10 

„ June 80th, 1899 $a 540,098 26749 3 0 

» December 81st, 1899 8,442,912 26,197 14 10 

„ June 80th,1900.. .. 4,169,717 88,608 2 3 

„ December Sist, 1900 .. 5,018,842 44,716 8 11 
Total since the opening of the line. 66,891,822 | £508,128 13 6 


Your directors have the pleasure to report tbat there has been a 
steadily growing increase in the receipts during the past half-year, 
which still continues, and when the extension to Islington is opened 
and the connections with the other railways are completed, much 
more satisfactory results may be expected. There has been a con- 
siderable increase in the working expenses owing to the increased 
mileage of the trains due to the longer length of line, and this has 
been further added to by the high price of coal and other materials. 
Considering that the whole of the preference dividends and the 
interest on the debenture stock has been charged against revenue, 
and the traffic during the early part of the half-year had not had 
time to develop, the result of the half-year's working may be con- 
sidered as fairly satisfactory. The extension to Islington has made 
rapid progress, and the tunnels and other underground works are 
very nearly completed. The building of the surface stations at Old 
Street and City Road has been commenced, and the lifts are being 
prepared. It is hoped that this extension will be opened for traffic 
in about six months from the present time. The subway at London 
Bridge, constructed jointly with the Brighton Company, has made 
considerabie progress. The exchange of traffic with the Central 
London Railway by means of the special subway at the Bank is 
growing steadily, and as the convenience it affords becomes more 
widely known, it is likely to assume c ‘nsiderable proportions. The 
buildings at the generating station, required in connection with the 
working of the Islington line, are completed, and the new engine 
and boilers are being supplied. The arbitration to decide the 
amount to be paid in connection with St. Mary Woolnoth church for 
the occupation of the churchyard and the easement under the church 
has been held, and it is hoped that the arbitrator's award will 
snortly be given. The additional locomotives referred to in the last 
report are in course of deiivery. To meet the traffic expected on 
the opening of the Islington extension, your directors have deemed 
it prudent to order 10 more locomotives, which are under contract 
to be delivered within the current half-year. The 10,000 ordinary 
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shares recently offered to the proprietors were all subecribed for. 
Your directors regret that the shares were issued at so large a dis- 
count, but the present value of tke ordinary stock obviously pre- 
cluded them from making tke issue price higher. The proprietors 
will be asked to approve a Bill now pending in Parliament for 

wers to construct a subway from the terminus at the “ Angel,” 
slington, to the Agricultural Hall, and to raise additional capital 
for that and other purposes. A Bill has been deposited to connect 
the Islington station of this company with the Euston station of the 
Hampstead and Charing Cross Railway. As this line would bea 
great public convenience, and connect this railway with the -Great 
Northern, Midland, and London and North-Western Railways ‘at 
their respective termini, your directors have agreed that if the Bill 
receives the sanction of Parliament they will undertake to work the 
line and provide the electrical power required subject to a satis- 
factory agreement, the terms of which will be submitted to the 
proprietors for their approval at a later date. . The director retiring 
by rotation is Mr. Charles Grey Mott, who is eligible for re-election. 
The vacancy caused by the death of Mr. Sampson Hanbury has been 
filled by the election of Mr. Harvey Ranking. The retiring 
auditors are Messrs. Turquand, Youngs, Bishop and Clarke, t who 
offer themselves for re-election. The dividend warrants "will be 
posted on the 12th proximo. A form of proxy accompanies"this 
report, which, in the event of your inability to attend the meeting, 
should be returned to this office not later than Saturday, February 
2nd. 


The Liverpool Overhead Railway Company. 


THE directors’ report for the half- year ending December 31st, 
1900, to be submitted to the meeting to be held at Liverpool, on 
Tuesday February 12th, 1901, at three o'clock, reads as follows :— 
in presenting the half-yearly statement of capital and revenue accounts to 
December 81st, 1900, the directors have to re; ort that the gross revenue receipts 
amount to £49,964 10s. 8d., &r.d the working expenses to 459,191.99. 4d. 
The number of passengers carried during the last two years is as follows :— 
Half -year Haif.year  Half.year  Half-year 


ending ending ending ending 
June 80th, Dec. Sist, June 30th, Deo. Rist, 
1899. 1869. 1900. 1900. 
First class .. ... oe 594,669 676,768 685,449 716,096 321? 
Second olass, * ircluding e a) 
tramways - 82 445,572 2,941,892 2, 47,025 *8,869,888 
Workmen (special return — 7 
tickets) .. oo .. 1,485,088 1,596,797 1,575,888 1,500,571 321:2 
a 
Total .. 4,475,279 5 214,957 4,687,862 1 
& 


The tramway line to Great Crosby, completing she Waterloo-with-Seaforth 
and Great Crosby extension, wes opened on ptember Ist, and the traffic 
has proved satisfactory. J here has, however, been a decrease in the railway 
t afflo of the company, as compared with the corresponding period of last year, 
when the receipts were considerably augmented in consequ: nce of the de- 
parture of troops for South Africa. 


HEVENUR ACCOUNT. 


£ s. d. 

ined om from passenger traffic amount to eo» 42,901 5 1 
Miscellaneous receipts and interest .. ee s 1.068 5 7 

ö 43,964 10 8 

Less working expenses "- .. $9187 9 4 

| 14.777 1 4 

Deduct interest on mortgage debentures 8400 0 0 

: 11,877 1 4 
Add balance brought forward, June 20th, 1900 4,452 19 0 
Leaving available for dividend .. 15,899 13 4 


Out of this balance your directors recommend the declaration of dividends at 
the following rates (less income tax), payable on and after February Lith, 


next :— 
5 per cent. per annum on preference shares .. £8,000 0 0 
af 0 8,750 0 0 


". , rdinary shares 


leaving a balance of £4,079 18s. 4d. to be carried forwardto next half-year. 
Ihe directors retiring by rotation at this meeting are Sir E. Lawrence and 
Mr. G. H. Roberts on, who, being eligible, offer themselves for re- election. 


The auditor retiring by rotation is Mr. J. 8. H. Banner, who is also eligible for 
re-election. 


Direct U.S. Cable Company. 


THE half-yearly meeting of this company, held at Winchester 
House, on Tuesday, was presided over by Mr. E. M. Underdown, 
K.C | 


The CHAIRMAN, before moving the adoption of the report, made 
some fitting remarks regarding the death of Queen Victoria, and 
expressing loyal sentiments towards King Edward VII. Their 
revenue of the six months to December 31st, after deducting out- 
payments, was £50,534, while the working and other expenses, 
excluding the cost of cable repairs, was £20,827, leaving a balance 
of £29,707 as net profit, making, with £3,761 carried over, £33,468, 
which had been appropriated as follows :—Interim dividend, 3s. 
per share to September 30th, £9,106, ditto, to December 31st, 
£9,106, to reserve £10,000, carried forward £5,255. The revenue 
showed a reduction of £6,266 as compared with that for the 
corresponding period of 1899, and that was occasioned, principally, 
if not wholly, by the construction of other cables crossing the 
Atlantic. They only hoped that the general augmentation of traffic 
would give full mamorae to the cables and enable the company 
to reach something like the figures placed before the shareholders on 
former occasions. The expenses in London stations were 
practically the same as before. Income-tax bad risen £410. In 
regard to cable repairs, these had cost £2,500, which, as usual, had 
been charged to reserve; on the other hand, the reserve fund had 
been credited with £6,730 from interest on investments, and 
£10,000 had been added out of revenue, bringing the balance of that 
fund up to £433,105. The investments had been increased during 
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the half-year by £18,827, and they now stood at a total cost of 
£420,634, the present market value being about £14,000 or £15,000 
in excess of that amount. 

The adoption of the report was seconded by Sir James PENDER 
and carried, 


Amazon Telegraph Company, Limited.—A meeting 
of the holders of debentures of the above company will be held at 
Moorgate Station Chambers, E.C., on Thursday, February 7th, at 
2.15 o'clock, for the purpose of passing extraordinary resolutions 
authorising the company to create and issue debentures for an 
amount not exceeding £150,000, bearing interest at a rate not 
exceeding 6 per cent., and ranking in all respects in priority to the 
debentures secured by the above-mentioned trust deed; also for 
giving time to the company for payment of interest due and to 
become due on the last-mentioned debentures, and for redemption 
of debentures by drawings, and suspending the operation of the 
sinking fund for payment of interest and redemption of the said 
debentures, and for modifying the rights of the debenture-holders 
and the liabilities of the company accordingly. 


Central London Railway Company.—tThe eleventh 
ordinary general meeting will be held at the Holborn Restaurant on 
Wednesday, February 13th, 1901, at 12 o'clock noon, for the purpose 
of receiving the report of the directors and statement of accounts 
for the half-year ending December 31st, 1900. A special meeting 
will follow to approve “A Bill to confer further powers on the 
Central London Railway Company, and for other purposes." A 
further special general meeting will then be held for the purpose of 
approving the following resolution, namely :— 

That, pursuant to the powers conferred upon the company by the Companies 
Clausens Consolidation Act, 1845, Sections 61 and 64, 196,980 ordinary shares of 
£10 each, &8.020 preferred half-sbares of £5 eac-h,and 8,020 deferred half-shares 
of £5 each, all fully paid up in the capital of the company, be converted or con- 
solidated into capital stock to be divided amongst the shareholders according to 
the rerpective interests therein. 


Stock Exchange . Notices, — The Committee has 
appointed special settling day as under:—-Wednesday, February 
6th. British Motor Traction Company, Limited— 205,539 5 per cent. 
cumulative preference shares of £1 each, fully. paid, Nos. 1 to 
205,839. Mica Manufacturing Company, Limited—5,795 shares of 
£1 each, fully paid, Nos. 1 to 4,967 and 5,308 to 6,135; and 55,009 
vendors’ shares of £1 each, fully paid, Nos. 6,136 to 61,135. The 
Committee has also ordered the undermentioned securities to be 
quoted in the Official List :—Commercial Cable Company —Further 
issue of £177,951 sterling 4 per cent. 500-year debenture stock. 


Waterloo and City Railway Company.— The directors 
recommend a dividend on the ordinary stock at the rate of 3 per 
cent. per annum for the half-year ended December 31st. 


Westminster Electric Supply Corporation, Limited. 
— The directors recommend a dividend at the rate of 11 per cent. 
for the past half-year, making with the previous dividend 104 per 
cent. for the year, as compared with 13 per cent. for 1899. 


; TRAFFIC RECEIPTS. 


land Fleetwood Tramroad Company.—The receipts for the weck end- 
ing January ?6th were £141; corres; onding week last year £149; decrease, 
n Total to date, £582; corresponding period last year, £573; decrease, 


sro 1 n br 5 5 a une week en 
anuary v were £8. . 7d. ; corresponding 0 t year, £ 
5s. 1d. ; increase, £1,15 14s. 6d. ' di ES TN 


Central London Railway.—The receipts for the week ending January 26th 
were £6,961; previous week, 25.982; decrease, £21. Total receipts to date 
(20 weeks), £189,916. Miles open, 6. 


City and South London Railway.—The receipts for the week ending Janu 
2th were £1,968; corresponding week last year, £1,092; increase, £816. 
Total to date, £8,022; corresponding period last year, £4,471; increase, 
£8,551. Miles open, 1901, 43; 1900, 83. 


Dover Corporation Tramways.—The receipts for the week ending January 
26th were £169 19s. 64d.; corresponding week last year, £161 68. 5àd.; 
inorease, £18 18s. 1d. Total to date, £685 4s. 103d.; corresponding period 
last year, £606 9s. Od.; increase, £28 15s. 104d. Miles of track open, 8. 
Car miles run, 1901, 4,978; 1900, 4,910. Number of oars, 11. 


Dublin United Tramways Company.—The receipts for the week ending 
January 35th were as follows :—D. U. T. Co., electric cars, £8,202 8s. 1d.; 
ditto, horse oars, — $ D. B. D. Co., eleotric oars, £654 48. 4d. ; total 
#8.854 19s. 5d.; oo nding week last year—D. U. T. Co., electric cars, 
2.887 10s. 5d.; ditto, horse cars, £87 8s. 4d.; D. 8. D. Co., electric cars, 
£609 6s. 9d.; total, £8,681 5s. 6d. ; inorease, £822 6s. 11d.; aggregate to 
date, £14,112 19s. 4d. ; gate to date last year, £12,628 8s. 5d.; increase, 
21.189 10s. 11d. The mileage worked is 45 miles electrically, mile by 
horses, as 88 miles electrically, 6 miles by horses, for the corre- 
sponding od last year. 


Liverpool Overhead Railway.—The receipts for the week ending Janua 
27th were £1,457; correspon week last year, £1,571; decrease, £114. 
Total to date, £5,994; corresponding period last year, £6,026; decrease, £89. 
Milas open, 6 miles 57 chains. 1900 includes day of embarkation of 
Yeomanry, &c., for South Africa. 
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STOCKS AND SHARES. 


Wednesday Evening. 
THE demise of the Queen still hangs over the Stock Exchange and 
business is exceedingly quiet. With London at rest on Saturday 
and with an anxious settlement to pass through, there has been no 
attraction for professional activity in the stock markets, and the 
investing public are doing nothing. A 5 per cent. Bank rate is a 


bad one for investment departments, and even though it be 
lowered before this is in the reader's hands, the effect will linger 
for a week or two. Our price lists this week reflect a somewhat 
uninteresting condition of affairs financial, the alterations amount- 
ing to less than a score, and none of those being of particular 
significance. 

The electric railway market stands first in importance as regards 
interest this week. Central Londons are recovering from the flat- 
ness into which they were plunged a fortnight ago. For one thing, 
the dealers are short of shares, and a little bold buying from outeide 
has frightened them into adopting a similar line themselves. Then 
the dividend report, disappointing as in many instances it is, may 
be described as not so bad as was expected. A distribution at the 
rate of 3 per cent. per annum, after 4 per cent., seemed at one time 
highly probable, is nothing to boast about, but then it is remembered 
that the period covered by the statement was one of abnormal 
expense to all the railway companies, and there is no reason why 
the “Tube” ratio of expense should be as high as 60 per cent. in 
the future. 

City and South London Ordinary stock has yielded a brace of 
points, as sequel to a somewhat pessimistic meeting. Once more the 
huge cost of fuel and materials was the theme for plaintive speeches, 
and the market, which had stood the reduction of the dividend 
without lowering the price, sorrowfully put the stock down to 52. 
on the meeting. As usual, Waterloo and City stock is to receive its 
regular 3 per cent., but the conditions of the money market do not 
admit of any advance being made in the price, although the com- 
pany's report again shows an improved position. The “ Under- 
ground" stocks are not materially changed, Metropolitan 
Consolidated being 81 and District Ordinary 28}. It is amusing to 
holders of electrical railway securities to remember that the last 
dividend paid on Districts was in August, 1882, 184 years ago! 

At the meeting of the Great Eastern Railway Company, Lord 
Claud Hamilton announced that the board proposed to make an 
electric line from Ilford under the present metals, and curve it on 
to Walthamstow. The experiment of this, the most enterprising of 
the great railway companies, will be watched with intense interest. 
The Great Eastern directors evidently mean to forestall competi- 
tion, and stockholders will be saved the nervousness which has 
tumbled Lancashire and Yorkshire stock this week, on the bare 
suggestion of a competing electric line in the centre of the cotton 
districts. 

Unless that long talked-of electric lamp of the Welsbach Com- 
pany makes its appearance very shortly, we fear there will be hints 
of " Mrs. Harris.“ But what are these floating statements about 
Dr. von Auer's electric lamp, which is, of course, going to revo- 
lutionise internal lighting, according to its supporters? We learn 
that the patents are to be sold to fresh companies to be formed in 
Germany, Holland, and our own land, in order to deal with the 
lamps. How about the Welsbach, we ask. Is it to get nothing 
after all from this much-vaunted, long-looked-for electric lamp ? 

St. James's and Pall Mall have dropped 10s. from their price, 
despite the dividend and bonus at the rate of 143 per cent. for the 
year, notified by us last week. Westminsters also receded to the 
same degree, but recovered again, both falls being consequent upon 
the dearness of money. Edmundson's Debenture stock has risen a 
point, and County Debenture is a fraction better, no decrease in the 
demand for gilt-edged stocks having taken place. 

Neither excellent report nor satisfactory meeting has sufficed to 
advance the quotation for Eastern Telegraph Ordinary stock more 
than a single point, and Extension shares have not moved at all. 
The “China” Company has constructed landlines between Taku, 
Tientsin and Pekin, but the market looks for no particular increase 
of traffic from these joinings-up." Great Northern shares maintain 
their premier position, as regards premium, in the telegraph market. 
The company's working arrangement with the Eastern Extension 
in the Far East should be yielding capital results at the present 
time. Anglo-American stocks display continued weakness, although 
the fall is nominally confined to the Deferred stock. Brief 
almost to brusquerie, the company's report throws little fresh 
light on the present situation and future expectations. The 
"bears" have lately been running wild in Anglo A,“ and 
it is not improbable that some slight reaction may now 
take place after the heavy drop of the past fortnight. 
Amazon Telegraph Debentures, after being a dead market for nearly 
a year, have given way 73 points this week on the appearance of a 
seller. No buyers being anxious for the stock, it was marked 
down to 80. Cuba Telegraphs are wanted in the market, and there 
are buyers at 74, the middle price. 

Extension of their works leads Crompton & Co. to propose a new 
issue of 46,000 shares at £3 each, thus increasing the capital to 
£300,000. There is to be a meeting of the proprietors next 
Wednesday in order to sanction the proposal. The price of issue 
will give present shareholders a small bonus. 
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Closi Closi o du das 
Dividends for ng n 
[x a than three ours, | Suomen Jun. h. Ten. ooo 
iyul, 
1898, | 1899. | 1900. 
96.900 | African Direct Telegraph, 4 Y Debs. ve Ves 99 —102 99 —102 
119,70: | Amazon Telegraph 5 % Debs., Nos. 1 to 1, 250 Red. ose . | 85 — 90 | 75 — r5 
822,700 | Anglo-American Telegraph ... ies vie ^. (Stock. £3 9s. 73/6 9bX| 51 — 54 31 — 54 
9,088,640 Do. do. 6% Prell. 6 6 6 1986 — 93 | 96 — 98 
9,088,541" Do. do. Deferred ves wees wae [Stock|18s. . rl 76. 58.4 82— 9} | 81— 87 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... "m "T 985 513 4 ‘ee 3— 34 3— 3i 
1 3,333.9 un Commercial Cable 3100 | 8 8 .. |170 —180 |170 —180 
1,5 -9,496. Do: do. Bterling 500 year 4 V Deb. Stock Red. |3toc " .. 102 —104 102 —104 
16,00€ | Cuba Telegraph NS «s des .. | 10] 8 7% ; 7— 8 7 8 
6,000 Do. 10% Prei. A 10 |10 ° 16 — 17 16 — 17 
12,931 | Direct Spanish Telegraph  ... S ies 514 4 : 31— 41 | 31— 
6,000 Do. do. 10% Cum. Prei. 9—10 | 9—10 
30,000 Do. do. 41 Y Debs. esos. | BO] € | s | 100 —104% 1100 - 10495 
60,710/| Direct United States Cable e | 201315 3 3 & 10 — 1 10 — 103 
100 99 —102 99 —102 


108,306 | Direct West India 3 d t Reg. Deb.. 


4,190,000 | Eastern Telegraph, Ord . [Stock 7% 7% .. |137 —142 1138 —143 
100 


1,316,885 Do. 5 Pre. Stock “as iis i (dà is .. |9 — 98 | 95 — 98 

1, 132, 267 / Do. Mort. Deb. Stock Red. Stock P .. [109 —118 109 —113 
230,000 | Eastern Extension, Aces aud China Telegraph ...| 107 17%] ... |14 — 14} | 14 — 143 
50,000 Do. Nos. 250,001 to 300,000 (iss. at£3 pm. all pd.) £8 pd. iw us 112— 12} | 119— 123 
320,00| Po. 4, % Deb. Stock 5 112 —117 112 —117 

Eastern an ut can Te egra 4 ort. 

300,000: NEL TE aie cc Deb ) 100| .. |... 100 —103 [101 —104 
2 0, 000% Do. 4 % Reg. Mt. Debs. (Mauritius Sub. )1—6,000 2555. „99 —102% 100 —103 
180,22; Globe Telegraph and Trust . id ii 5j 54% | .. |104— 103 | 101— 102 
130,047 Do. do. 6% Pref. is das Mis 


- 150,000 | Great Northern Telegraph, of Copenhagen 
82 Halifax and Bermuda Cable, 44 95 1st Mort. Deba., '} 
,00nu 100 


within Nos. 1 to 1,200, . 
17,000 | Indo-European Telegraph  ... 8 
130,000 | London Platino- Brasilian Telegraph, 6 % Debs. 


32 — 34 32 — 34 
99 — 102 99 —102 


x: eo |o [156 — 15} 15 — 15 
% 10 M. 7 — 51 | 47 — 31 


T a 104 —107 104 —107 

72,68) | Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 .. 24 i— 3 i—^ 3 
86.49. Do. do. do. 5 J Pref., Nos. 1 to 86,402 4 — 1 1 
530,000 | National Telephone, 1 to 590,000... e se 6 5 4t— 48 | 41— 4 
15,000 Do. 6 V Cum. Ist Pref. ...  .. 6 6 12— 14 | 12 — 14 
14,000 Do. 6 57 Cum. 2nd Pref. ... 6 6 11 — 13 11 — 13 
290,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 6 43 — 5 41 — ^i 
2, 00,000 Do. 31 % Deb. Stock Red. es abs 34 34 «4 — 97 | 94 — 97 
500,000 Do. 4 % Deb. Stock Red.. a ses 8 T 97 —100 | 97 —100 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 5 5 là — 1 
100,0% Pacific and European Tel., 4 Y Guar. Debe., 1 to 1,000 . 59 dos 99 —102 99 —102 
11,839 Reuters. eee eve 2 60 coe eee 5 % 5 % ° 7 xd 8 7 — 8 
3,38) Submarine Cables Trust m ec ose o: ee j|: es 124 —129 124 —129 
58,00 | United River Plate Telephone es 6 7 48— 63 | 48— bi 
16,634 Do. do. 5 % Cum. pref. Nos. 1—16,639 eis of 43— 53 44— 5} 
23,361 Do. do. Nos. 16,640 to 40, 000 £34 pd. i 4} — 4i— bł 


179,947 Do. do. 5 x Debs. ... sa 
171,0% | West African Telegraph, 5 V Debe. 

3n.nn* | West Coast of America, Nos. 1—30, 000 and 53 089,006 
150,000 Do. do. 4% Debs., 1—1, 500 gua. by Bras. Sub. Tel. 


e | ve 002 —105 10 —106 
IY) eve 99 —102 99 —102 


1 
99 —102 | 99 —102 


207,930 | Western ipie DA Ltd., Nos. 1—207,930 .. s 7% 1795| .. | 133— 142 | 14 — 144 
75,006 Do Peng nd tnd series, 1906 - v isi .. [iol —104 [101 —104 
948,777 Do. do. eee $us sse — .. 1102 —106  |102 —105 
88,321 | West India and Pau atic aig she T a 2% | $$] .. §— id 1— i 
34,56: Do. do. do. 6 % Cum. 1st Pref. ... * „ 6 — 7 6 — 7 
4,66" Do. do. do. 6 Y Cum. 2nd Pref. ... ies - TT 5 — 7 5 — . 7 
ies Sa .. {103 —106 103 —106 


80,001 Do. do. do. 5 95 Debe., Nos. 1 to 1,800 


ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5 6 6 W 7 — 8 7 — 8 385 
12,000 Do. do. 7 CH Cum. Pref. 8 A = 8i— 9i 8$— 91 ai is 
50,000 Charing Cross and Strand Electricity Supply ... -.. 58 9 VN 94— 104 94— 104 9$ | .. 
"ese o CASS à = s 44% Cum. Pref. 5 * 5 "T 54— 5t 51— 5i m , 
,000 |° ci 7. ids 8 56 6 js 64— 6 7 . 
10,000 Do. dd i b Deb. Stock Red. ... Stock n .. 1109 —112 ioe ii - 
70,579 | City of ongan "Electric Lighting, 40,001—110,579... | 1016 49| .. 81— 9i 8à— 9| , 
40,000 5 Cum. Pref., 1 to 40,000 . 10 | 6 -— 8 13 — 14 13 — 14 
40,000 Deb. Stock, Scrip. (ise. at £115) all paid Ju E dues dki . |122 —127 122 —127 
40,000 ard To Lon & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10| nil [4%] . 8 94 81— 8? 
20,000 do. do. 6 95 Pref., 40,001—60,000 | 10 6 |... — [11$— 124 | t14— 124 i 
2 0,000 Do. 44 V Deb. Stock, Prov. Certs (all paid) Rd. dus]. sss e| e. 105 —109 [106 —109 10 4 
35,500 | Edmundson's Elec. Corp., Ord. Shares ns 57 V.. aus 4— 5 4— 5 41 
75,00 Do. do. 44 95 1st Mort. Deb. Stock. ... | 100 508 905 .. 1101 —103 102 —108 ‘iu 
110,000 | London Electric Supply ans Limited, Ord.  ... 3| .. T ie 11— 2 là— 2 | .. 
49,840 Do. do. do. 6% Pref. 516%] .. in 4— 5 4— b 
2 0,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock. ut .. | 98 —101 98 —101 " ss 
85,000 | Metropolitan Electric Supply, 101 to 62,500 —— ... 10 5 8 P. |12— 13 | 12 — 13 19$ | 1?8 
220,0 2 Do. 4 t Mortgage 5 Stock vx ee as *. 110 —113 1110 —113 113 1113 
250,000 Do. 3495 Mort. Deb. Stock Red. . S.» {Stock} ... ss . | 96 — 99 | 96 — 99 933 | ... 
6,452 | Notting Hill Electric Lighting ied svi » | 10|6 7 . | L4d— 15} | 144— 153 DN 
40,00€ | St. James's and Pall Mall Electric Light, Ord. s 5 144195 143495 144 4] 15 — 16 144 — 153 
$0,000 Do. do. 7 % Pref., 20,081 to 40080 | 57 7 &àj— 94 | sà— 94 
150,006 Do. do. 34% Deb. M Hots . | LOO] .. T .. | 98 —101 98 —101 
12,000 | Smithfield Market Elect. Supply, | Ord. n: b. ou iis € 2 — 2 2 — 94 : Jur 
50,000 Do. do. 4% Deb. eee eee 100 oe mr, ec? 80 — 90 80 — 90 eee ses 
65,000 | South London Electricity Supply, Oord ies 5| * e aes 21— 931 24— 3% 3h 2% 
7a. | Weetminster Electric Snonlv. Ord.. 101 to ga. Mn. 85 5 12 Y 13 & 101 «| 123 — 133 | 124 — 134 1211 125 
ode * subject to 5 Shares. " 8 on ird quaa Stock 8 
88 VVT Of Ome e oni eiim y 7 rm e oaa 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


NAXR. Btock : Closing Cl RR dcus 
Bhare. three Brd. 
t 
20,000 | British Aluminium 7 % Cum. Pref. . ..]| 10 
300,000 Do. do. 5% lst Mort. Deb. Btock Red. ... |Stock 
45,000 | British Electric Traction vis ..| 10 
50,000 Do. do. 6 % Cum. Pref. æ. | 10 


350,000 Do. do. 5 bs Perpetual Debenture Stock . Stock 


50,000 t do 6 J Cum. Pref., 150,000 ae on 
500 |t Do. do. 43 Y 1st Mort. Deb .. | 100 
70,000 | British Insulated Wire Ord. . ; és ve 5 
70,000 Do. do. 6 % Cum. Pref. 885 ae "m 5 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... ie 2 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 er 2 
125,0002 Do. do. 44 % Perp. Deb. Stock doe ... Stock 
108,710 Do. do. 4} Perp. 2nd Deb. Stock ... Stock 
30,000 | Callender's Cable Construction shares, Nos. 1—30,000  ... 5 
40,000 Do. do. 5 95 Cum. Pref. 85 5 
90, 000 Do. do. 44 95 1st Mort. Deb. Stock Red .. Stock 
206,297 | Central London Railway, Shares ius .. | 10 
78,703 Do. do. Pref. half-shares ... - oes 5 
78,703 Do. do. Def. do. "T 885 $e 5 
855,000 | City and South London Railway ... Stock 
37,500 Do. do. Ord. shares Nos. 22,501 to 60, 000 . Sas 10 
54,000 | Crompton & Co., Nos. 1 to 54,000  ... 3 
100.000 Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of ` 
, £100, and 901 to 11,000 of £50 red P 72 ` 
99,261 | Edison & 8wan Utd. El. Lgt., * A" shares, £3 pd. 1 to 99,261 5 l 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 : 
344,023 Do. do. do. 4% Deb. Stock Red se LOO" ur hese dos 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certa. ra pes 100 “igs : 
112,100 | Electric Construction, 1 to 112,100 ... : 6 69 . li— 23 li— 23 2 
25,000 Do. do. Í Cum. Pref., 1 to 25,000.. Sus 7 € 1 24— 3 2 8 
182,500 Do. do. Perp. lst Mort. Deb. Stock ent Stock Sa - : 161 —104 101 —104 x 
9, 600? Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 .. s | 10| 7 7 ; 10 — 11 10 — 11 
30,000 Henley's (W. T) Telegraph Works, Ord... sis 6 | 14 15 ; 134— 144 | 184— 144 1t 133 
30,000 Do. do. 44 % Pref 7 sai : 51— 6 54— 6 57 
50,000 Do. a do. 44 Mort. Deb. Stock. Stock ios ; 108 —112 |108 —112 
50,000 mais Robba, Gutta-Percha and Telegraph Works . | 10 10 / 10 € . 20§— 214 | 201— 214 
300,000 do. do. 4 % 1st Mort. Deb .. | 100 v 88 101 —104 101 —104 10? 
37,500 a Overhead Railway, Ord. E ..| 10) 31 38% 8$— 83 81— 8 
10,000 f Do. do. Pref., £10 paid 10 5 5 13)— 134 | 131— 133 
37,350 | Telegraph Construction and Maintenance ... 12 | 15 15 : 38 — 42 38 — 42 39 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 s -— 100 —103 101 —104 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5| 8 Y 12 .. | 10 — 11 10 — 11 10} 
20,000 Do. do. 5 95 Cm. Prf. Nos. - 1 to 20,000.. 5 ixi vi iss 54— 6 5$— 6 5? 
540,000! Waterloo and City Railway, Ord. Stock . | 100 8 * 3953 . |94 — 97 94 — 97 944 
t Quotations on Liverpool 8tock Exchange. t Unless 5 stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY 8 
Brompton and Kensington, 44 % Debentures of £100, 108—106. . Kens n and Knightsbridge Electric 1 6 J 45 duly 7 
Conso 9 bat hone Construction aod d Maintenance, 8/—9;. )11j—1 let Preference Sale 6 96 £5 (fully Shares 11 T. i), K-11. De 
Didham, Aahton, and H Wale Electio £10 P Ord., 16—17 | «T. Parker, 210 Pius. mima 8 
bo. do. Prof. Kl pd. ), 10—104. | i TENOS 
Fy From Birmingham Share List. Bank rate of discount 5 per cent. January 3rd. 1901). 
MARKET QUOTATIONS, Wednesday, January 30th. 
CHEMICALS. &o. : This week.! Last week. Ino. or Deo. | METALS, &o, (continued.) ! This week. | Last week. Ino. or Dec. 
Fa ⁵¼—T TTT: NEE ENE ESSE EPUM, COSE NOD DRM AMO E i a a a web EN 
Acid, Hydrochloric  .. a owt. 6J- 5 / Co Sheet i T i to £96 £86 ee 
„„ ĩ ber een, a j. $ „ Rod .. . ber ton £96 £36 i 
& „ Oxalio ka oe .. per owt. 82/- 82 e as (Electrolytic) Bare .. per ton £82 £83 
a „ Zulphurioo .. per owt. 6/6 5/6 6 n vi Shee per ton £90 £90 ‘ 
a Ammo 8 Sal . per owt. B9/- 89/- 6 " ii Rod ^ .. per ton £84 £% . 
: Ammonia, uriate (crystal) .. per ton £88 10 £883 10 € 57 is H.C. Wire. per Ib. i 12 ` 
por ton £80 £80 J Ebonite Rod .. hes 2 .. per lb. . - 
s Bleach! powder is .. per ton £1 £1 J w. 5 / 87 
0 i iam e of Oarbon =. .. per ton £15 £15 n German Silver Wire per lb. 1/6 1/6 
+» eo per ton | £17 10 217 10 "s h Gutte-percba fine .. e. per lb. ]- 8- ` T 
M Bernsohs (90 * ) s .. per gal. q/- 77 sé h India-rubber, Para =e bs .. per lb. 877 3/84 to 8/9 dec. 
a» J.. " s . per gal. 5/6 5/6 ee Iron, Charcoal Shee per ton £18 218 gs 
a Lend. Sulphate $5 .. per ton 825 £25 va „ Pig (Cleveland e warrante) . per ton 47|- 47.3 8d. dec. 
a Nitrate * . per ton £25 £25 T „ Fo . per ton From £11 From £11 we 
a „ White Sugar... .. per ton £81 £81 Va i ,. deg .. per ton / to 72/6 | ?0/- to 72/6 M 
@ Methylated piri : . per ber ra a c us ví $ „ Wire, valvaninal No.8 .. per ton £105 eo 10 5s. dec. 
a —— 41000). per 5/6 5/6 fe g Lead, English Ingos — .. .. per ton f 416 0 410 ine. 
a Po ichromate, in casks. . sj. a se 9 » " Sheet 8 .. per ton £19 219 
a ustio (16/803) as Ter ton & Vs m Manganin Wire No. 98 .. .. per lb. 8/- . 
a a Miral ha 6s .. per ton £85 £85 955 g Mercury ex VEL per bot. £926 29 2 6 
a Shellac .. per owt. 64/- 64/- a d Mica (in original cases), small .. per lb. 3d. to 9d. | 8d. to 9d. 
a Sulphate of ‘Magnesia .. .. por ton 24 10 44 10 si m - a monon per lb. | 1/9 to 2/9 1/9 to 2/9 
a Bulphur, Sublimed Flowers . per ton £6 £6 5s. 8 d per lb. 8/3 to 7/8 | 8;3 to 7,8 
2 n font red .. per ton £5 10 £5 10 uk p Phosphor Bronze plain osakin per Ib. | 1,04 to 18 1 to 18 
.. peor ton £5 £5 ee rolled atinga per lb. | 1/1 to 1/4 1,1 to 4 
à Soda, Cauna (white 70 %) .. per ton 210 15 £10 15 E^ A » v sirip aee per lb. | From L8 | From 1/8 
a „ Orys sh vs .. per ton £8 £8 "E o Platinum à per ox. £4 £4 
„ Bichromate, casks . per Ib. 234. 934. 22 | Silicium Bronze Wire per Ib. 101d. to 1/4 | 103d. to 1/1 
1 > Steel, Magnet, eco'd’ng todese'p'n perton| to Pd poc 215 
METALS, &c. g Tin, blook 5 oa .. per ton 2026 to ges tue } £2 dec. 
b Aluminium bs: in ton lots.. per ton 2294 £994 vi 9 » foil a s - .. per lb. gi - 9J- 
Sheet, oe ton lots per ton £191 £191 855 n wire, Nos. 1 to 18 .. per lb. 179 1/9 
p Babbitt’s metal i .. per ton | £80 to £145| £80 to £145 p White Anti- friction Metals — 
e Brass (rolled metal toy bs per Ib : A Va “ White Ant” brand . per ton| £40 to £70 | £40 to £70 
6 „ = (brazed) per lb. 10d. 10d. ex j Yarns, Cotton Te Van 101b. vais per 1b. ^ 1 5 
t n poa drawn) .. per a 80 8d. vs j n H m 2 15 ee : =o Der D : k 
e . oe . . " ee 9 * id 
e Copper Wire, basis (brazed) — .. : Per Ib. 114 ita. » j „ „ P Russian, 10 Ibs. . per Ib. sa 5]4. 
ET , 180 Ibs. rove .. por ton 414 10 £14 10 


(solid drawn) .. per lb. 1034. ay 


Jute 
2 Copper Bars (best selected) . per ton £ 1 Zino, Sh’ t. Wielle Montagne ond.) per ton £28 2 6 425320 


— i DE ETE E TI IDEM 
e um essrg. James n Over 
ppiied by | 4 Messrs. Thos. Bolton & Bons. supplied by | ^ T Messrs. Jackson & Ti, — by] ^ . P. Ormiston & Bons. 
Messrs. Bolling & o Messrs. Johnson, Matthey & Oo. Lad. 


d Meesrs. F. W & Bons. 
e Messrs, 


Smitb & C00. j Messrs, Henry 0, Yoo & Oo. 9 The Phosphor Bronse Company, Ltd, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


CAPACITY IN ALTERNATE CURRENT WORKING. 
By W. M. Morpay, Member of Council. 
(Paper read January 10th, 1901.) 


(Continued from page 170.) 


WE may now pass from the question of the power-factor and the 
true power, to the wattless part of our “apparent watts.” This we 
see is about 87°6 per cent. or {ths of the total. 

It is very desirable we should do anything we can to lessen the 
production of “ wattless current by the alternator, as the amperes 
are real even if the watts are not. 

In producing wattless current at full pressure the alternator is 
taking a good deal of power, and is working very wastefully as to 
steam consumption. It takes practically as much plant to produce 
the current as if the energy were real. 
happen from the known wastefulness of engines working at light 
load and from other causes that the true energy would cost less to 
produce it than the false or wattless energy. For example, to 
charge 20 miles of the 6,000-volt cable referred to above (and 
assuming that no means are used to counteract the capacity) the 
alternator would bave to be run at 6,000 volts sending out 1:621 x 
20 = 32°4 amperes = 194,500 apparent watts or 260 apparent 
E.H.P. This would require a 200-kw. alternator fully loaded so far 
as current is concerned, although the true energy would only be 
194:5 x 124 = 24 Kw. 

As there are objections to running a large alternator by a small 
engine, a large combined plant is often run on a low power-factor 
circuit. 

Fortunately the difficulty can be avoided very simply, by the 
application of known principles. To some extent this is done now, 
bat I think it is done accidentally or unconsciously, or at least 
without system. 


In explaining how the wattless current may be reduced and the. 


power-factor raised to unity or nearly so, I hope those who prefer 
the mathematical treatment of such questions will not be impatient 
at my attempts to express my meaning in the vulgar tongue. 

In a conductor or circuit having capacity the charging current 
has a positive phase displacement of 90" from the E.M.F., while 
the current in an inductive circuit has a negative phase displace- 
meut of 90° from the E.M.F. Thus there is a difference of phase of 
180° between these two currents. This is well known. Its system- 
atic application affords a solution of the problem we are now 
considering. 

Imagine an alternator supplying a circuit having capacity. 
Then if an inductance or choking coilis put in parallel with 
the capacity, and if it is so designed and adjusted that it takes 
a wattless self-induction current equal in amount to the 
wattless capacity current of the mains the two will balance 
one another, and the generator will not have to produce any 
wattless current for either the capacity or the self-induction. 
Each will take its full current, which will pass to and fro 
between the capacity and the choking coil, being alternately 
a capacity or charging current with a positive phase displacement 
and a self-induction current with a negative phase displacement. 
The generator will only have to keep up the E.M.F. and to produce 
the energy component of the current for the cable and the 
energy component of the current for magnetising the choking 
coil, and for leakage and resistance losses. As these energy currents 
are in phase with the E.M.F., the alternator will act as if working 
on acircuit having neither capacity nor self-induction—that is, a 
circuit having a power-factor of unity. This will at least be the 
case if the balance is perfect. 

By the kindness of Mr. Sparks and the County Company, I have 
been able to try some experiments on the 53 miles of mains 
already alluded to. This arrangement is shown in fig. 4. 


I made a choking coil to take 6 amperes at 2,000 volts 100 ~. 
Particulars of this coil are given later on. When working at 2,000 
volts 100 ~, the alternator gave 6 amperes when connected to the 
cable alone. The current was also 6 amperes when the alternator 
was working on the inductance coil alone. When the cable and 
the coil were put in parallel, with ammeters in circuit as shown, the 
alternator produced 1:625 amperes only, although there was still a 
current of 6 amperes in the cable and 6 amperes in the choking coil. 

There was not a perfect balance. The true watts taken by the 
cable and the choker were about 2,000, therefore the alternator 
current should have been only about 1 ampere, but I was not able 


In fact it might easily - ' 


to get a closer adjustment. I must have had very nearly the best 
balance obtainable, as any adjustment of the choking coil, either in 
the direction of increasing or of decreasing its current, caused an 
increase in the alternator current. Possibly the slightly imperfect 
balance was due to a difference of effect of a sine curve alternator 
on the choker and on the capacity.* The actual practical result 
however, was quite satisfactory, as the choking coil effected a 
saving on the system of about 9,000 apparent watts, the energy 
absorbed by it being about 500 true watts. I need not say that the 
saving under these circumstances is not only “apparent.” 

It is not easy to say what would be a fair estimate of the cost of 
producing wattless energy." I venture to think it is not much 
less than one-fourth of the cost of true energy. 

Whatever figure is taken, the desirability of economising in such 

matters will be realised when I point out that at 1d. per E.H.P.- 
hour one watt for one year costs 1s.,f or say £1 capital. 


DESCRIPTION OF CHOKING COIL. 


This description is not given as that of a very satisfactory example 
of design, but to show the coil used, and in the hope that it may be 
of some interest to designers of such apparatus. The main dimen- 
sions of the coil used in these tests are given in fig. 5. It consists 
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Fira. 5.—CHOKER FOR 12 APPARENT KW. 


of aset of E stampings, with a coil wound about the middle pro- 
jection. The “yoke” is straight and is carried on supports, 
allowing of adjustment of the gap. ; 

The current taken by the coil at 2,000 volts 100 ~ with various 
air-gaps is given by fig. 6. The form was chosen in preference to 
the simple straight coil form, as a convenient one for adjustment, 
and because it gives an external field more suitable for enclosing in 
8n iron core. 

The cross-section of the core is about 29°76 square inches, or 
192 cm. of actual iron—weight about 190 lbs. 

The winding consists of 756 turns of 0:08 inch wire, having a total 
length of about 2,600 feet and a resistance of about 4'1 ohms. 

At 2,050 volts 100 ~, N = 6,081,000, B = 3, 170. 

The iron is 0:014 inch thick, of a quality which would have a loss 
in a closed circuit transformer of about 0°55 watt per pound. The 
iron loss should, therefore, be about 190 x 0°55 = 104:5 watts, with 
the yoke closed down. With the yoke removed (as used) it should 
have a loss of about 68 watts if the circuit completed iteelf through 
the air. | | 

The copper loss with 6 amperes = 6? x 4'1 = 148 watts. Total 
216 watts. The tests, however, show a loss of about 500 watts. The 
difference must be due to eddies caused by magnetic leakage. The 
stray power is higher than would be expected, but it answers 
. . 500 
Its power-factor is . 2 560 0:041. 


<a] 


purpose very well. 


I know of no published information on the losses in choking coils, 
aud suggest it as a useful subject for study. The principal 
difficulty is in testing apparatus having such low power-factors. 

The weight is about 22 lbs. per apparent Kw. 

I have said that in reducing the capacity current required to be 
produced by the generator, something was effected iu ordinary 
practice, but accidentally, or at least not systematically, by the 
action of all self-induction in the system—for example, that of trans- 
formers or motors. In transformers the effective self- induction is 
very small The no-load current is small in good closed-circuit 


* See paper in Journal XXIX., p. 154, January, 1900, by 
Alexander Russell, according to whom a sine curve wave gives a 
smaller condenser current and a larger magnetising current than 
any of the other wave shapes considered in his paper. 

T Or, more precisely, 1174 pence. 
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transformers, and the power-factor is high—usually from about 0°7 
to about 0:85, The wattless component available is therefore very 
small—at least, in modern systems having large and efficient trans- 
formers. No doubt if the conditions of a circuit are known from 
the first, the transformers may be so designed as to provide the 
capacity current, at least at light load; but it would be difficult_to 


iP l. 2. & 4 
Current with various gaps in Ie apparent AW Choker. 
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do this systematically, as the conditions in practice are so variable 

With a large number of small transformers it may be that the watt- 

less capacity current may be compensated or more than com- 
` pensated. . 

I do not think transformers of low power-factor should be used. 
J believe the better plan will be to continue to make transformers 
with small no-load current and high power-factor, aud provide 
separately for any compensation that may be necessary. 

Wheu motors are used, their large, idle, lagging current is avail- 
able to compensate the capacity. Where there is a large motor 
load the idle curreut will usually be a lagging rather than a leading 
current, even on mains of considerable capacity. A synchronous 
motor. as is well known, acts either as a capacity or a self-induction 
according to the excitation. When over-excited, it actsas a capacity 
aud takes a leadi: g current from the maine; when under-excited, 
it acta as a self-induction, taking a lagging current. When 
excited to take a minimum current it has uo idle component—that 
is to say, its power-factor is unity. Such motors running light are 
now often used for balancing self-induction, but Fhave never seen them 
used for balancing capacity. In any case they are a rather expensive 
remedy, as they have to be practically as large as if they were to do 
real instead of only apparent work. Their first cost, their 
working costs, and losses are therefore high. For balancing self- 
iuduction they may be necessary. I hope, however, that for this 
purpose condensers will again be taken up by Mr. Swinburne, or 
somebody else. Probably their hysteresis loss wi:l not be as great 
as the losses iu motor compeusators nor their workiug cost or first 
cost as high. 

But iu any case, the running of under-excited synchronous motors 
is an expensive and clumsy way of compensating capacity, compared 
with simple choking coils such as I suggest. 

Such evils, used with a phase indicator, should be useful in all 
systems where the capacity curreut is large enough to deserve 
attention.* 

There is something very disproportionate and anomalous about 
the two classes of loss iu the dielectric—the insiguificant losses due 
to leakage, and the large apparent and actual losses due to capacity 
and hysteresis. 

Let me take for illustration a 10,000-volt cable having one-third 
microfarad capacity per mile, and working at 50 ~. Its insulation 
is, say, 2,500 meguhms (it may be only a few megohms without 
affecting the argument). The dielectric has several functions. It 
acts as a nearly perfect non-conductor. But it does couduct a little: 


1 
250, O7 Ampere to pass through it, = 0°04 watt per mile. 


Then there is the electrostatic action. From Table I. we see the 
capacity current is 105 ampere, the apparent wat's 10. 00, aud the 
real watts 1,296, or 3,400 times the watts lost by conduction. 

This is an i teresting state of things. Bo:h dielectric conduc'ion 
and dielectric hysteresis waste energy in the same way— by heating 
the dielectric. We use an insulator which reduces the leakave 
energy loss to 0 watt per mile, but allows auvther energy loss 
32,400 times as great. 


it allows 


* I may mention that when I applied for a patent for this method 
my attention was drawn by that useful institution, the German 
Pateut Otlice, to the fact that. 80 far as concerned the treatment of 
a loug transmission line by choking coils placed at intervals, I was 
anticipated by Charles Schenck Bradley, the well-knowu American 
electrical engineer (British Pateut 20,493 of 1-97)  Refereuce 
should also be made to the proposals of our president of last year, 
Prof. S. P. Thompson, to compensate the capacity of submarine and 
other cables to facilitate signalling by placing high re-istauce chok- 
ing coils at frequent intervals along their length. See his British 
1 22,304 of 1891; 13,064 and 15,217 of 1893; and 13,581 of 


S. liches. d 


So far as loss of energy is concerned we should be just as well off | 


—or as badly—with an insulation resistance of M = 9,524 
ohma, instead of d. . G. OG MW. The energe rnent on ofr dielectric 
would be inet the same, and T suppone we shonld have no watt le as 
current at all! I point this ont to illustrate an anomaly, vot to 
make a practica] angeestion. Tt mav he that no low resistance in- 
eulator can be found capable of resisting breakdown under such 
co ditinona. 

I have spoken of the energy component of the caracity enrrent 
spent o» heating as if it were in some wav differet from the leak- 
age current. It only difera from it in amount. It is not recovered 
like the true charging current. Tt does not anrge to and froin the 
enble. In all practi-al essentials it isa leakage current. Tt eneg 
right through the dielectric. and heats it in ite passage exactly like 
the leakage currest. The effect of capacity in allowing the pas- 
sage of this current is preciselv as if it reduced the insulation 
resixtance in the proportion I have suggested, viz. from 2,500 
megohme to 9.524 ohms, At lenet this is how it appears to me. 

With aerial lines capacity effects are comparatively unimportant. 
For example, with wires of 4-inch diameter. hung two feet apart, 
the capacity per mile is only 0018 microfarad. Not only is the 
wattless current therefore small, but there is no“ wattful current. 


( To be concluded.) 


THE PAN-AMERICAN EXPOSITION. 


IT is highly probable that the electric and founfain effects to be 
seen at the Pan-American Exposition will be as fascinating and 
entrancing as anything that will be displaved for the entertainment 
and instruction of the public for many vears to come. None of the 
great faira or expositions that have been held in various parta of the 
world have had such a wonderful supply of electric power as the 
Pan-Ame-ivan Exposition will have, aud the combination of elec- 
tricity and danci:-g water has ever won the admiration of the peuple, 
no matter where exhibited. But at the Pan-American Exposition 
efforts will be made to far aurpaas in magnitude and beanty anything 
that the world bas ever see in this line. and the electric evervy 
transmitted from Niagara Falla will flow into the lamps ah mt as 
freely as do the waters of the Great Upper Lakes into the Niavara 
River. The progress that has already been made in the electric 
installation of this great Exposition gives assnrances of brilliant, 
startling success, and it is safe to say that the electric illumination 
of the Pan-American buildings and grounds will prove a feature 
that will deserve uustiuted praise from exervhodv. 

Generated in the big power hau-e at Niagara Falla at a veltage 
of , 20, the electric current will pass through the Niagara Falls 
Power Company's transformer station at Niagara Fall-, where it 
will have its voltage raised to 22,000, aud at this voltage it will 
pe over the copper or aluminium cables of the trausmission 
ines to the terminal station on Niagara Street, Ruffalo. This 
station is net far distant frem the Pan-American grounds, and 
a special pole liue has been erected to transmit the eu- reut from the 
terminal station to the Expo-ition. In securing this snpply of 
current the E.xposition management has entered into a contract with 
the Cataract Power and Conduit Company, which company acts as 
the distributing agent. for Niagara power in Buffalo and the vicinity. 
The contract between these two companies calls for 5,000 electrical 
horse-power. 

In the machines in the terminal station above referred to the 
voltage of the transmitted Niagara current is stepped-down to 
11,000, and it is at this voltage that it passes over the special trans- 
mission line to the Exposition grounds. For electrical reasons the 
circuit is divided into two circuits iu parallel, three-phase, and this 
requires six wires on the pole line. The size of wire used is Mn, 
aud the distance from the terminal sfntion to the Exposition 
grounds is about 13.000 feet. When the cables reach the ground 
they drop into the rheostat for dimming effects. The cables enter 
the ground near the intersection of Elmwood Avenne aud Croat 
Street, which is the north-west corner of the Exposition grounds. 
From the rheostat the cables rnn underground to the electricity 
building. In passing underground the cables are converged to 
three instead of six, and these cables are of copper, lead-covered, 
300,00 em. Risi.g to the surface, the cables connect with the 
transformer service station it the Ceueral Electric Company’s 
exhibit in the electricity building. Here the current is further 
stepped down to 1,800 volts, at which pressure it is distributed 
throughout the Ex: osition grounds to the many distributing tra is- 
formers, which further reduce the pressure to 104 volts for use in 
the lamps. 

The transformer plant in the transformer service station 
is, as stated, to be a part of the General Electrie t ompany's 
exhibit at the Exposition, and it will be one of the most 
modern and perfect ever erected. It will consi-t of 18 air- 
blast transformers G.E. form G1. It will be equipped with blowers 
operated by electric motors. and it will be complete with oil 
switches operated pnenmatically. Distribution will be effected by 
& very handsome line of switchboard panels, the marble iu whi-h will 
be of the blue Vermont type. with handsome silver trimmings. Through 
and from this transfurmer plant, control will be obtained of the entire 
decorative lighting system throughout the extensive grounds. It will 
be located adjacent to the General Electric Company's exhibit, 
which, it may here be said, will be the largest ever attempted by 
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the General Electric Company. This, of itself, is signi'cant that 
the ele tri-al features in conection with the Pan-American Exposi- 
tiou will be far more wonderful aud attractive thau the world has 
ever before seen. 


Exposition LIGHTING—ARO AND INCANDESCENT. 


The arc lighting of the Exposition may be said to have two 
objects or purposes O. e is to give a proper aad efficiet light 
service iu the iaterior of the various buildings, tbo otber to afford 
light for the patrol system iu the alleyway, 20 feet wide, which 
extends clear arouud the grounds. So far as the lighting of the 
buildiags is concerned. no attempt will be made to favour any 
exhibitor by giving a special light service, but the aim will be to 
have all parts of the iuteriors of the many buildings pr perly aud 
ha. idsowely lizhted, aid for this purpose arc lights will be used. 

In all the lighting effects aid results, the maiu point to be aimed 
at is utility, aid with this conception of the needs of the Exposi- 
tion, incaudescent lamps will be used for all exterior lighting on the 
Exposition grounds, The decorative features created and developed 
by these lamps will be many aud beautiful. They will be used in 


such numbers that all past accomplishments in incande-cent lighting 


will be outdone, and the visitors to the Exposition will carry away 
iu memory a remembrance of the most beautiful effects ever obtained. 
The number to be used has been stated to be 200,000, but it is prob- 
able, aud safe to say, that all of 300,000 will be used. To the visitor 


Copper iine on loft; new aumiLium on xiabt. 
BurrALO-NiAGABA FALLS Transmission LINE. 


these myriads of lights will appear to be properly numbered by the 
million. From the highest point on the domes to the founda- 


tions, the buildf.gs will glow with the soft, beautiful light of 


these lamps, vutliniug against the dark sky the structures of 
maguiüceuce, Iu the ponds, in the flower beds, about the fouutai, s 
—in fact, uearly every where—the light from the lamps will be seen, 
all the tine adding to the enjoymeut of the beholder. For the 
geueral lighting of the grounds about 1,500 poles have been placed, 
aud these are covered with stuff of artistic design. The pules are 
about 9 feet in height, aud on the top they will carry clusters of 
glow lamps. All wiring will be coucealed. In the evening, 
wheu the illumination of the grounds is turned on, it will come as 
gradually as deparis the light of the setting sun. Old Sol will 
shine in all his glory for the daylight feast of enjoyment at the 
Exposition, aud at night the effort will be to have these uunumbered 
iucaudeseent lamps make the grounds and their beauty spots as 
attractive to the visitors as they were during the daytime. By a 
simple device, the electric current transmitted 20 or more miles 
from Niagara Falls will be turned iuto these thousauds of incan- 
descuut lamps gradually. As night begins to fall, aud the shadows 
grow deeper aud deeper, the litile lamps every where about will take 
upon themselves a gentle glow. Redder aud redder, brighter and 
brighter they will glow, until the full str-ngth of the curreut is passing 
through the lamps, aud their full brilliancy a: d light is east about. 
Tuis will be a wondrous transforma: ion, and one well worth linger- 
ing about the grounds some hours to witness, — 

Certain of the mauy posts have been rele ted for the all-night or 
patrol lightiug of the grou.ds after the Exp»xition gates have 
closed. It is uot overlooked that decorative lighting may be of 
utility for lighting au area, or for spe-tacular purposes alone. It 
has been kept iu mind that supports for light: shall not oltrude 
during the day, or be out of karmon with the general setting. 


And while by day they serve no lighting purposes whatever, at. 
night such supports become exceediugly valuable. Advantage is 
taken throughout the gruunds of the different patterns of detail in 
the staff to produce au effect of translaceucy of the staff itself, aud 
many pretty features ure tuus evolved. 


PATROL AND AUXILIARY PLANT. 


The purpose of the patrol and auxiliary plaut is to carry the 
necessary all-uight lightiug for police purpose», and to furuish 500- 
volt aud 11U-volt current service throughout the grounds without 
resurtiug to the use uf rotary transformers. This plaut is to contain 
electrical apparatus, part of the exbibit of the Westinghouse Elec- 
trio Manufacturing Company. The machines in the patrol aud 
auxiliary plaut will consist of one 6U-cycle alternator, capacity 
180 kw.; four 500avult D.C. power generators, capacity 225 Kw. 
each; two 110-Kw., 110-volt D.C. generators, aud 15 Brush arc 
machines. The circuits frum these machiues, except the all-night 
arc lighting service, run from the power plant to the electricity 
buildiug, which is the general or main point of distribution. The 
electrical service is to be further augmented by the use of a 
600-Kw. 60-cycle alternator, located in the Westinghouse Manu- 
facturing Company's exhibit in the electricity buildiug. This unit 
will be devoted eutirely tu the serviceof the Midway coucessionnaries 
aud exhibitors’ lights. 

PuwPING PLANT. 


The pumping plant will be located in the Court of the Machinery 
and Transportation Building. It will consist of 12 pumps, manu- 
factured by the P. H. & F. M. Roots Co., of Connersville, Ind., with 
a capacity of 35,000 gallous of water per miuute. These pumps are 
to be operated by the exhibit eugines of the following makers: 
American Engine Company, Bound Brook, N. J.; Murray Iron Works, 
Burliugton, Iowa; Laue & Bodley, Ciuciunati, O.; Ames Iron Works, 
Oswego; Harrisburg Engine Compauy, Harrisburg, Pa.; Fitchburg 
Steam Engiue Company, Fitchburg, Ma-s.; Watertown Eugiue 
Compauy, Watertown; Struthers, Wells & Co. Warren, Pa.; 
Natioual Meter Company, New York; Bessemer Gas Engine 
Company, Grove City, Pa.;  Mariuette lrou Works Mauu- 
facturiug Company, Marinette, Wis.; J. L. Alberger & Son, Buffalo, 
the last tive engines referred to beiug gas engines. 

These engines will all be belted to their respective pump units, 
and will be required to be in service each day from 10 a.m. to 
11.15 p.m., serving the fountain displays at the Electric Tower and 
Basiu, aud also the Court of Fouutaiu Basin, iucludiug the Fountain 
of Abuudance. Water is to be taken from an iutake, located at the 
north eud of the Court of Fountain Basiu, through a 48-iuch rivetted 
suction pipe, aud delivered by the pumps through 16-iuch and 20- 
iuch pipes at a pressure of 110 Ibs. per square iuch to the fouutain 
orifices. 

Iu tne same Court of tbe Machinery and Transportation Building 
will be located four eugiue generator uuits, two of which were 
furvished by the D'Olier Engiue Company, Erie, Pa., to be used 
for serving the projector display which lights up the spectacular 
fountain in the Electric Tower basin. Another cf these units. 
furnished by the Erie Ball Engine Compauy, Erie, Pa., a direct- 
counected unit, will furuish 110 volt D.C. service for uro lights in 
this plaut itself, aud also fur decorative iucandesoent lights around 
the arcade which surrounds the Court of the SIachiuery and Trans- 
portatiuu Builuiug. The other unit, aluo a direct-counected oue, is 
to be furuished by the Americau Eugiue Company, Bou«d Brook, 
N.J., and will be used for furui-hiug arc light for the Horticulture 
group, as well as ju current for a storage battery station 
near the Street of Venice Conce-sion. All of the boats ou the canals 
of the Exposition grounds are to be electrically propelled, and this 
station will be used for charging the batteries of the launches. 


DECORATIVE AND FOUNTAIN LIGHTING. 


The various oourts are divided into avenues having an average 
width of 50 feet, detined iu part by a brick pavement made of 
different coloured bricks iu a sort of mosaic design. Entrances to 
the avenues are acoeutuated by posts having a height of 27 feet and 
of different design. These posts will be used as part of the lighting 
service, aud it may be remarked that the various light posts about 
the grounds will have from 26 to 100 lamps on them. It is intended 
that the lighting throughout the Esplanade, while maintaiuing the 
light unit deemed esseutial for public accommodation, shall increase 
in decorative effect gradually until the surroundings of the Eleciric 
Tower are reached, at which point it is iutended that the climax of 
electrical and fountain effects shall occur. | 

All etforts will be directed to securiug a gradual increase in the 
light aud water beauty, from the Gorernment group ou the one side, 
aud the Horticulture group ou the other, up to the coutemplated 
climax at the Electric Tower. Thus, at the Fountain of Abuudauce, 
at the foot of the Court of Fuuntaius, there will be au increase in 
the light, as well as in the water, for as the name siguifies, here will 
bea large quantity of water, and it will be iu motion. 

Beroud the Fountain of Abundance the visitor will come upon 
the Court of Fountains. This basin is to be cowpletely filled with 
large jets uf water thrown vertically, aud called pillar jete. All 
will be illumined with circles of iw audescent lamps, the light from 
which will be caught up by the projected water aud again reflected 
ou the basiu's surface by the water iu agitation from the falling drops. 
In this basin will be located gruups of water figures, formed by the 
mauuer tu which the water is projected. ‘I hese tigures will resemble 
lilies aud sheaves of wheat. ‘Ibe average height of these figures 
will be 12 feet, aud through the ceutre of the axis of the main 
Court of Fountaius there will be at least 20 of each in lines. 

Next will come the Geuiud [?] of Water, located at the north end 
of the Court of Fountains basin. This will consist of a group of 
statuary in front of which tbe water will ebullate, carrying out 
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the sculptor's idea. The water will bubble to a height of 4 or 5 feet 
above the level of the surrounding basin, and will be in constant 
and violent agitation. 

In the grand basin in front of the Electric Tower the climax of 
spectacular water-lighting effects will be reached, and the effects 
attained in the niche of the tower will contribute to the grandeur of 
the result. On each side of the central axis of the structure are located 
two groups of jets of water, with 26 large pillar jets throwing water 
colunins to a height of 50 feet. On the are of a circle whose. centre 
is the niche will be located some 42 large jets throwing water in a 
parabolic curve towards the cascades in front of the niche. These 
jets will be so arranged as to make a very ravved stream, that is, 
not a solid stream, but still, not so broken as in the spray jets. From 
the niche itself water will be thrown by means of a detlector, break- 
ing the entire column, 13,000 gallons per minute, into an immense 
water screen. Arrangements of colour dises will blend prismatic 
colours of light thrown on the water etfects in front of the 
Electric Tower, so as to make a gradual, but constant, change of 
colour. It should be observed that the water displays of the Pan- 
American Exposition will be operated continuously day and 
night, but, of course, under illumination only at night. 

Henry Rustin is the chief of the mechanical and electrical 
bureau, and under his supervision the mechanical and clectrical 
features of the Exposition are developing with great rapidity 
and attractiveness. Mr. Rustin had an extended experience in this 

line at Omaha, and he is doing good work on the Pan-American 
Exposition grounds. 


THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. 


THE adjourned general meeting of this association was held at 
Norfolk House, on Friday last, Mr. Atherley Jones presiding in the 
absence of Sir C. Rivers-Wilson. After certain routine business 
had been transacted, the Chairman delivered a brief speech, in 
which he outlined the objects of this useful association. The 
association was formed 18 months ago with the object of developing 
throughout the country the means of transit, and chietly by the aid 
of electricity. Tramway development in this country had been 
undoubtedly considerable, but had not been commeusurate with 
what might reasonably be anticipated, and in comparison with what 
had been done in other countries it was lamentably short of what 
might have been hoped for. The speaker referred to the great 
development which had been taking place in America, and compared 
the mileage of electrical lines there with the mileage in this country. 
It needed no argument to convince even the least informed man of 
the enormous advantages of electric traction over horse and steam 
traction. Horse traction costs something like 9d. to 12d. per car 
mile, electric traction is found to cost not more than 5d. to 8d. per 
car mile. The association had 200 members, derived not merely 
from those who were protitably associated with the tram industry 
as private enterprise, but they had the valued assistance of those 
who were connected with the great corporations. They hoped to 
make it apparent to the municipalities that there was no intention 
or desire whatever on the part of the association to do anything 
which might. derogate from the just rights of corporations in respect 
of the tramway industry. At the same time, while that was so, the 
association was alive to the fact that one of the greatest hindrances 
in the way of tramway development was the existence of restrictions, 
partly legislative and partly administrative, which they hoped by 
proper agitation in conjunction with corporations to initigate, if not 
altogether to remove. It was the desire of the association to see 
the Tramways Act of 1870 abandoned. They had been in com- 
munication with the Board of Trade with the idea of getting that 
statute abrogated, but the Board was at the moment unfavourably 
disposed towards its repeal. They had hoped that at auy rate some 
reasonable modifications might be made. The power of veto which 
was vested in local authorities by the Tramways Act had bcen at 
times unwisely and imprudently used. Compulsory purchase was 
another thorny topic upon which they thought there might be 
modifications in the law which, without operating unfairly upon 
municipalities, might give proper compensation to those who 
invested funds in tramway enterprise. Tramway managers had 
conceived the idea of forming a separate body for themselves, but 
representations had been made to them that divided counsels in this 
embryo stage of the tramway industry were unadvisable. This 
association thought, however, that they should constitute 
a section, a unit, of this body, so that their action 
must be consolidated action with the association, but upon 
matters which concerned themselves they would be able to 
take private counsels together. The Union Internationale 
of Permanent Tramways, a union of English and French tramway 
men, intended coming to London in the year 1902 in response to 
the assoeiation's invitation. Two hundred Continental gentlemen 
connected with tramways and light railways would come to take 
counsel with Bnglish tramway men and enjoy traditional English 
hospitality. 

The report aud balance sheet were adopted, aud the following 
new members were elected to the council :—-Messrs. A. Baker, R. E. 
Crompton, W. L. Madgen, E. F. Vesey Knox, R. H. Scotter, aud 
C. R. Bellamy. 


ELECTRICAL FATALITIES. 


By RANKIN KENNEDY. 


Ir is astonishing to note the vague answers and erroneous 
ideas prevailing even among electrical engineers at inquests 
on these sad events. The question is generally put as to 
what was the pressure at the points of contact, and the 
answer quite as generally given is that it was about, suy, 
500 volts, “ and not dangerous to life." The opinion tagged 
on to the answer, if it were given by a medical authority on 
death by electric contacts, and borne out by experience, 
would be of value, but as it is often given offhand by elec- 
trical engineers, who are not as a rule highly skilled doctors, 
it is positively harmful as leading to a false sense of security. 

It seems childish to find it necessary to point out that it 
is not the pressure upon which fatality depends, but the 
current, and that does not depend on pressure alone. It is 
almost certain that there is a fatal dose of current, a quantity 
fatal to all men, but different men have different resistance 
to pressure, henceto give the same dose of current to different 
persons requires very different pressures. And even in the 
same individual the resistance varies at different times, so 
that to administer the same current at different times to the 
same subject would require different pressures ; from these 
simple facts, it is clear that there is no pressure where the 
line can be drawn between safe and dangerous pressures ; as 
a matter of fact, fatalities have occurred at all pressures from 


250 volts upwards, that being the lowest pressure at which 


a fatality occurred within record, but it is quite possible 
under certain conditions that the fatal quantity of current 
could be sent into the subject at much less than even 250 
volts. Many engineers have made contacts with high 
pressures with impunity, simply because the conditions of the 
contact or of the cireuit or the engineer’s body at the time 
were such as to reduce the current below the dangerous 
quantity ; for instance, a pressure of tens of thousands of 
volts may be applied with impunity from an influence 
machine of small size, the internal resistance of the machine 
itself being too high to allow of a sufficient current to pass, but 
the same machine might store up a charge in a condenser 
sufficient to send a dangerous current of exceedingly short 
duration. This is the case in death by lightning: the pressure 
exists before the discharge, and the discharge is a current large 
enough to be fatal, but of exceedingly short duration. 

What is the amount in amperes of the fatal dose is not at 
present known, but it is probably much under one ampere, 
judging from the average hand-to-hand or hand-to-feet 
resistance in ohms, 

It would be safer to affirm that all pressures over 200 
volts can be dangerous to life, all over 500 volts certainly 
dangerous, and all switches, connections, rails, trolleys, 
motors and generators should be properly guarded from 
contact, the guards and precautions being simple and effective. 
The rubber mat and rubber glove are clumsy expedients to 
avoid possible contacts really due to careless or ignorant 
design by the responsible parties, and the sooner the baseless 
belief in the safety of comparatively low pressures is exploded 
the better ; it can do no good to say they are safe, except to 
Save some expense in providing protection, while, if they are 
safe without protection, they will be all the safer if protected. 


RAILWAY RATES AND CHARGES FOR ELEC- 
TRICAL APPARATUS. 


Ix a previous article we drew the attention of manufacturers 
and others to the need for a better classification of the 
different. apparatus manufactured for the electrical industry ; 
we now propose to bring the matter before the railway 
authorities, As this is a matter which affects all manu- 
facturers and contractors, it is to be hoped that they 
will assist us in making this a success, and thus effect 
a large saving in their expenditure for carriage. 

If all manufacturers will support us in this matter by 
backing the proposals of this article, there is strong reason 
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to believe that the railway authorities . will agree to 
accept. at least the greater part of the classification which 
is given below. 

As things stand at present the adjustment of rates rests 
almost entirely with the railway companies, simply through 
want of organisation on the part of traders, and until this is 
altered we cannot expect great reforms to be effected. 

At a-recent meeting of one of the principal railway 
companies, it was suggested by one of the shareholders that 
the rates for goods traffic be increased by per cent.. as the 
report was not quite such a good one as they usually had, 
owing, it was explained, to the increase in the prices for coal. 
salaries, &c. No mention was made by the shareholder as to 
when the rates were to be reduced again in the event of the 
price of coal falling. The rates were, however, not altered, 
possibly because such a proceeding would have met with too 
strong opposition from the traders. 

About 10 years ago an attempt was actually made by the 
railway companies to advance the rates: this cost an 
enormous amount, a8 all the rates in the United Kingdom 
were altered and fresh rate-books supplied. The new 
arrangement did not last long, however, owing to the 
action of the traders, who refused to pay the charges, and 
the railway companies ultimately had to give in. 

From a copy of an order issued by the Board of ‘Trade, 
December 14th, 1899, it appears that an attempt was 
recently made by the railway companies .to increase the 
charges for electrical apparatus. An extract from this order 
is given below :— 

Railway und Canal Traffic Act, 1888. 

Whereas applications have been made to the Board of 
Trade on behalf of all the railway companies in the United 
Kingdom to amend the classification of merchandise traffic 
and schedules of maximum rates and charges fixed in pur- 
suance of the above-mentioned Act, bv adding to the said 
classification the following articles, matters, or things, viz. :— 

To be included in Class 5. 

2. Electrical instruments (such as ammeters, voltmeters, 
&c.). 

3. Electrical instruments for use in connection with tele- 
phone exchanges, 


And whereas the Board of Trade js heard the parties in 
support of and in opposition to the application so far as it 
related to the € articles, matters, or things numbered 2 and 3 
respectively : 

Now, therefore, the Board of Trade, in pursuance of the 
powers in them vested by the provisions of Sections 24, Sub- 
section (11), of the above-mentioned Act, do hereby deter- 
mine and order that the classification of merchandise traffic 
and schedules of maximum rates and charges confirmed by 
the Acts of Parliament set out in the Schedule to this order 
be amended in manner following, that is to say, by adding 
to class 4 :— | | 


1. Electrical instruments for electric lighting and power. 
2. Electrical instruments for telephone purposes. 


From the above it will be seen how the railway companies 
have taken advantage of the weak opposition on the part 
of the trade, as witness the broadness ot the term.as it now 
stands :— 

Electrical instruments for electric lighting and power. 
With this addition: Such as ammeters, voltmeters, &c.“ 

It would be.interesting to know where the opposition 
comes in when such a clause is allowed to pass. 

There are very few instruments known to the railway com- 
panies, judging by the classification book, and consequently 
all those not mentioned are charged at the above class rates. 

Here are a few examples of the way in which those 
which are mentioned are dealt with :— 

Dynamos are charged at 2nd class rates, but if only & 
part were sent, say a commutator, for instance, it would be 
charged 4th class, about double the correct rate. 

If an accumulator were described as a * battery," it 


would cost about 25 per cent. more than the correct charge. . 


Arc lamps can be charged at both 3rd and 4th class rates, 
just as the railway companies like, owing to the bad 
wording of the clause re packing. 

Of course, a great deal of this is due to the ignorance 


can xemembet 


of the railway companies as to the nature and value of. the 
machines, as the following instance will show :— 

A case containing meters had been consigned from 
Scotland and was charged at 4th class rates. As these 
particular instruments are not mentioned in the classification 
book, the charge was disputed on the ground that as they 
were not classified, they should be charged 3rd class 
according to rule. 

The railway companies, however, pressed for settlement, 
stating that as ammeters and voltmeters are charged 4th 
class, these should also be so charged. 

Of course, the difference between a watt-hour meter or an 
ampere-hour meter and an ammeter was explained to them, 
but they could not understand tlie difference, and ultimately 
confessed that their managing officials and the Board of 
Trade seemed incapable of dealing with’ the matter. 
It was mentioned that the matter of. classification was 
about to be brought before the authorities, and it was 
agreed to let the affair stand over pending the result. 

As a further test, of the correctness of the charge a letter 
was addressed to the Board of Trade on the subject, and 
a reply was received in which they enclosed a copy of the 
order before mentioned, and concluded by stating, “ That 
the question whether meters such as those described would 
fall within the provisions of the order is a legal one which 
the Board of Trade have no authority to determine." 

We may add that all electricity meters are now being 
charged at the 4th class rate by the railway companies, and 
we believe that they have absolutely no authority for so 
charging. The difference amounts to at least os. per 
cwt. in the cost for carriage. 

In conclusion, we may say that the classification has 
been made as complete as possible under the circumstances, 
but we shall be glad to receive suggestions as to amendments 
or additions, which will be carefully considered. 


PROPOSED CLASSIFICATION TABLE, 


Arc lamps in parts, packed 3rd. | Demand meters ... .. grd. 
» lamps without globes Electroliers m .. ord. 
or carbons, packed 3rd. Fans, electric — ... sv. 2nd. 
„ lamps complete with „ in parts, . .. 2nd. 
globes and carbons Fuse boxés . . lst. 
packed .. 4th: | Porcelain boxes ... . . 2nd. 
Accumulator batteries, Fittings for lamps . Let. 
packed .. 3rd. | Glow lamps, packed .. 2nd. 
Ammeters . .. 3rd. | Induction coils ... *. list. 
Batteries, dry cell .. Ist. Motors 2nd. 
i except otherwisc | j in parts, packed ... 2nd. 
provided for 3rd. | Rheostats . o. ist. 
Bells (electric) and fittings 1st. | Starting resistances . . lst. 
- Boosters... 2nd. | Switches ... .. Ast. 
in parts, packed 2nd. | Switchboards 3rd. 
Cut-outs ... lst. i5 in parts, packed ord. 
Carbons for arc lamps .. Ist. Transformers T 2nd. 
Carbon brushes for dy- Testing apparatus * 2nd: 
namos ist. | Voltmeters ive . . ord. 
Copper gauze brushes for Watt-hour meters .. 3rd. 
dynamos ... lst. Ampere-hour meters . 3rd. 
Dynamos E .. 2nd. | . 


CALCIUM CARBIDE LITIGATION. 


WE have been informed that the Acetylene Illuminating 
Company, Limited, have taken proceedings against the 
Giffre Electro-Chemical and Power Company, Limited, for 
importing and selling in the United Kingdom calcium car- 
bide manufactured in France by the Société Electro- 
Chimique du Giffre. The plaintiffs have also joined as 
co-defendants in the promised action the managing directors 
X one of the London, firms of generator builders, for dealing 

* Giffre" carbide. We are not concerned on the present 
occasion with the technical aspect of this patent contest, 
and, of course, we offer no opinion as to the ultimate result : 
but looking at the matter from the acetylene consumers’ 
point of view, we can only wonder why these actions 
were not brought long ago. Fora time longer than we 
off-hand, the Acetylene “Illuminating 
Company have been threatening with pains and penalties 
all mauufacturers and users of calcium carbide iu 
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this conntry; yet for over a year the **Giffre" firm have 
been selling with no pretence at secrecy, and it is sufficiently 
well known that they have attracted no inconsiderable share 
of the trade. Figures have mcently been published of the 
export and import from and into Great Britain during the 
year July Ist, 1899, to June 30th, 1900. We find that 


only about 29 tons were exported; 9 going to New South - 


Wales, 6 to the Cape, and 44 to the Niger. But in the 
same period 474 tons were imported: 339 from France, 
101 from America, and 13 from Norway. If this trade 
be, and, therefore, always have been, wholly illegal, why was 
it not stopped before? The Acetylene Illuminating Com- 
pany, indeed, appear to have acted in a curious manner 
throughout. They brought two legally successful, but 
practically abortive, actions against moribund or insignificant 
concerns ; they have left their chief opponent to trade freely 
for 15 months. Now, again, it seems they wait until it is 
reported that a still more wealthy corporation has entered 
upon the manufacture before they take proceedings against 
its predecessors. 

We can only explain the position of affairs on the assump- 
tion that the Acetylene Illuminating Company have 
hitherto found themselves unable to produce as much 
carbide as they had reason to believe could be sold in this 
country, and that they have accordingly deemed it prefer- 
able to wink at all infringement of their rights, presuming 
such rights to be valid, in order that no customer might be 
deprived of a supply. Now, perhaps, they consider they are 
fully competent to manufacture at the necessary rate, and so 
they are turning their attention to their competitors. If 
_this be the idea, and if they be justified in their hopes of 
success, they owe much to the kindness of their rivals, 
who have so energetically “nursed” the constituency for 
them; and, on the contrary, the Giffre firm, though 
making hay while the sun shone, have been heavily manur- 
ing the field for a future crop which they will not be 
permitted to reap. 

Dut it may be questioned whether this line of action be 
nltogether judicious, At the commencement of a new industry 
every body expects there will be much delay before the finished 
material can be put on the market promptly and regularly; 
and it any person is unable to purchase it, he only postpones 
his investigation of the process, But if, on the other hand, 
the new material being sold freely at first, he be persuaded to 
try it and find satisfaction therein ; if he then be informed 
that there are patent rights, confiscations for using this, fines 
for not using that, he will throw up the whole thing in 
disguet. never touch it again, and warn all his friends against 
it. We have a conspicuous instance of this in a more 
important branch of trade, where, till recently, two concerns 
threatened and counter-threatened ; and the net result, un- 
doubtedly, is that great numbers of the public have wholly 
refraincd from adopting the wares of either firm, and will 
continue so to refrain until they are satisfied that they will no 
longer be worricd by the striving commercialists, or possibly 
involved in a lawsuit abont the merits of which they feel an 
absolute indifference. Moreover, consumers having repeatedly 
secn and heard of these litigious advertisements, cessation of 
hostilities will not immediately be believed in, or generally 
known ; and it will take much time before the private house- 
holder condescends to investigate the process on its merits, 
It matters not if the threats be sound or unsound, whether 
there be real fighting ahead or a duel like that between Pierre 
and Thomas Winterbottom Hance; the public will have 
none of it. 

We notice that the plaintiffs in this carbide action 
announce that “it will be extremely distasteful to the com- 
pany to have to take proceedings against private users.” 

Ve are glad to sce the remark, and hope it will be borne in 
mind. A patentee bas certainly a legal right to proceed 
against private users; but bis moral and logical opponent 
is the riva] manufacturer or the dealer in contraband goods. 
As we have already argued, it is a great mistake to bring the 
private person into a struggle of this character, if it can 
possibly be avoided ; really the less he knows ubout it, and 
the less he is infurmed as to the existence of such warfare, 
the better forall. The private householder cannot reasonably 
be asked to examine every single article he buys to sce if it 
is made subject to some patent, then to investigate whether 
the patent is reputed good, and finally to ascertain whether 


he has bought the article from a retailer who deals in the 
proj er market, The idea is absurd. No householder will 
submit to dictation of this nature ; why should he? If any 
article be absolutely indispensable to life, he must procure it, 
patented or no. Any article of convenience or luxury he 
can and will easily forego, and will obtain what he wants in 
some totally different fashion. If weare only allowed to burn 
Smith's oil in Jones's lamps, and to use Jones's lamps with 
Smith's oil, we will all light our houses with Brown’s 
candles. 

In the best interests of acetylene, therefore, we gladly 
welcome the announcement that an ultimatum has at length 
been delivered. It is not only in the political world that 
Wars are sometimes better than rumours of wars. The 
event of the forthcoming contest is a matter of comparative 
unimportance ; perhaps a free manufacture of calcium 
carbide would be of somewhat greater benefit to the com- 
munity at large; but whether the Acetylene Illuminatirg 
Company win or lose their action, the peace after the 
verdict will be more advantageous to everybody than the 
atmosphere of threats and quarrels which now seriously 
hinders the spread of the new illuminant. 


CURRENT SPECIFICATIONS. 


XLVII.—SOUTHEND-ON-SEA PIER TRAMWAY. 


SuMMARY. 


Extent of Contract. — Supply of efour tramcars electrically 
equipped. 

Tupe of Car.—To be single-deck, capable of carrying 32 pas- 
sengers. Alternative desigus to be submitted for partially aud 
wholly enclosed vars, as per drawiugs, A and B, issued with speci- 
fication. 

Gauge of Line.—3 feet 6 inches. | 

Guarantee for Wheels.—To run not less than 30,000 miles. 

Tupe of Truck.—Ordiuary four-wheel staudard. 

Size of Mut -r.—Approximatelv 18 B.H.P. output each, preferably 
of G.E. 60 type, interchangeable with motors already in use at 
Southend. 

Permiss ble Temperature Rise of Motors.—70^ F. above surrounding 
atmosphere after 1 hour's run at 18 B. H. P. 

Stipulated Overload.— Motors to be capable of takiug 50 per cent. 
overloads for short periods without injury. 

Tupe of Controller.—Ordinary serics-parallel type, without provision 
for rheostatic brake. 

Period of Maintenrnce.—12 months from date of setting to work. 

adAnount of Contingency Item.—4250 to be allowed for this in 
teuder. 

Specified Date of Delivery.— April 7th, 1901. 

Penalty for Late Delivery.—£50 per week. 

Specified Terms of Payment.—8U per ceut. on monthly certificates 
during manufacture; 10 per ceut. on completion; 10 per cent. at 
end of 12 months’ period of maiutenance. 

Pinalty for Non-Fulfilment of Contract.—4£1,000 in addition to 
£1,000 demanded from cureties. 

Stipulati ms as to Renvival of Workmen.—See comments below. 

Stimulat ons as to Wages paid to Workmen.—Noune. 

Arbitration Proposal,— Unsatisfactory, see commeuts below 

Date for Receipt of Tenders.—February 6th, 1901. 


This specification has been prepared by Mr. Alfred 
Fidler, A. N. I. C. E., the borough engincer, aud many of tLe 
general conditions are similar to those issued with the speci- 
fication for the town tramway scheme, to which we called 
attention in our issue of July 20th last. 

There is the same marked preference for one type and 
make of electric motor, though in this case the plausible 
reason is adduced that it must be interchangeable with those 
already in use at the Pier tramway, It will be noticed that 
the permissible temperature rise of the motors is very low. 

The specified date of completion is very close, viz., April 
7th next, and the penalty for non-completion by that period 
exceptionally severe, viz., £50 per week. Since the total 
value of the contract is only about £2,000, this means, 
roughly, 25 per cent. per weck, instead of the maximum 
1 per cent. per week agreed. upon by representatives of the 
Municipal Electrical Association and the Electrical Plant 
Manufacturers’ Association. 

We strongly advise tenderers to make a stand against 
this tendency to impose excessive penalties upon contractors, 
when the inconvenience and consequential damage to them- 
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selves by reason of late completion are largely due to their 
own want of foresight in placing the order at the right 
time. 

The arbitration clause is very unsatisfactory in its present 
form :— 


Should any dispute, difference, or misunderstanding arise as to 
quality or amount of materials or workmanship, or as to the amount 
from time to time due or payable to the contractor, or as to the true 
interpretation of any clause in these conditions or the specification, 
or as to any matter arising thereupon, or the plans or drawings, any 
such dispute, difference, or misunderstanding shall be referred to the 
borough engineer, whose decision thereon shall be binding and conclusive 
on all partics, and without appeal. 


Disputes or misunderstandings are to be referred to the 

borough engineer for final decision, without right of appeal 
to any independent authority. This we consider very unjust, 
for reasons we have from time to time fully stated in these 
columns. Not only does it place one of the parties to the 
dispute in the dual position of counsel and judge at the 
same time, but it deprives any decision of that appearance 
of impartiality which it is so important should be attached 
to it. 
The clause relating to the power of the engineer to dismiss 
workmen employed by the contractor goes farther than 
should be the case. It not only asks for the dismissal of the 
offender, but, as worded, interdicts the contractor from 
employing him again without the “ authority and consent of 
the borough engineer." 

We suggest that, in submitting tenders, the points referred 
to above should be strongly objected to, as tending to under- 
mine the just powers of the contractor to attain the ends 
specified in their own way. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expresely for this journal by W. P. Tnonreon & Co., Electrical Paten 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manct ester 
and Birmingham, to whom all inquiries should be addressed. 


856. “Improvements in and relating to winches for raising and lowering arc 
lamps.” J. Dewar. Dated January 14th. 

916. Improved means for supplying electric energy to railway vehicles.” 
E. R. Hitt. Dated January 14th. 

928. "Improvements in switches for electric point and signal apparatus.“ 
O. Imray. (Société Anonyme de Force et Lumière Electriques, Fiance.) 
Dated January 14th. 

924. Multiple electric contact making and breaking apparatus for railway 
signals.“ O. Imray. (Société Anonyme de Force et Lumière Electriques, 
T ce.) Dated January lith. 

947. Improvements in the materials for electric cables.“ 
8. Dz Pont. Dated January lóth. 

969. “Improvements in or relating to electrolytic electricity meters.“ C. O. 
Bastian. Dated January 15th. 

972. “ Cover and circular motion for arm for electrical car top.“ 
son and H. Denison. Dated January 15th. 

973. An electrically illuminated portable travelling case.’ Major A. Ros- 
WELL. Dated January 15th. 

988. An improved support for aerial electric conductors and the like.“ 
J. 8koPEc and F. ONpkA. Dated January 15th. 

992. “Improvements in electrical measuring instruments.” 
and E. I. Everrrt. Dated January 15th. 


A. DE PoNrT and 


W. DENI- 


K. EDGECUMBE 


1 “ Improvements in electric brakes." F. C. NRW EI I. Dated January 

1,011. “ Apparatus for testing electric meters.” P. D. D. Nero and J. 
Camino. Dated January 15th. (Complete.) 

1,016. “Improvements in dynamo-electric machines." Tue BiurisH 
Tuomson-Hovuston Company, Limirep. (E. Thomson, United States.) Dated 
January 15th. (Complete.) ; 

1,017. “ Improvements in electric transformers.“ Tue Britisn Tomson. 


HovsToN Company, LiMiTED. (W. 8. Moody and W. Le R. Emmet, 
States.) Dated January lóth. (Complete.) 

1 “ Improvements in or connected with incandescent electric lamps.“ 
A. L. REINMANN. Dated January 16th. 

1,034. Improvements in or connected with incandescent electric lamps.” 
A. L. REriNMANN. Dated January 16th. 

1,025. ''Improvements in or connected with incandescent electrico lamps." 
A. L. REINMANN. Dated January 16th. 

1,088. “Improvements in paper for cleansing telephones.” 
A. HresxckEL. Dated January 16th. 

1,049. “Improvements in induction eiectric motors and method of operatin 
the same." THE British THomson-Housron Company, Limitep, aud H. S, 
Meyer. Dated January 16th. (Complete.) 


United 


H. HENCKEL and 


1,087. *“ Improvements in electric meters.” L. B. ATKINSON. Dated 
January 16th. 
` 1,108. 


“Improvements in i and other switchboard apparatus.“ 
F. W. Francis. Dated January 17th. 


1,122. An automatic oorrector for step-by-step mechanism driven or con- 
eos by electrical impulses.” C.O.JaxNEY. Dated January 17th. (Com- 
plete.) 


1,134. „Electric vibrating retouching apparatus.“ D. Vox Ovecan. Dated 
January 17th. 


1,156. “Improvements in or in connection with car trucks applicable for 
electric tramways and other purposes." J. J. Ner and J. E. Ax, En. Dated 
January 17th. 

1.167. ‘‘ Improvements in electric meters.” 
January l'th. (Complete). 


W. A. R. Marnitsen. Dated 


1 " Improvements in electric switches.” A. Sparx. Dated January 
P 

1.189. "Improvements in carbon brush holders for dynamos and motors.“ 
F. W. STANSFIELD., Dated January 18th. 

1,193. “Coin freed delivery apparatus for electric current." R. HAENSHI. 
Dated January 18th. (Complete). i 

1,2219. “ Self-contained electric motor." H. L. Topp and J. Dunitam-MASSEY. 


Dated January 18th. 

1,224. "Improvements in receiving apparatus for electro-dynamic so-called 
Hertzian waves." B. B. SCHAEFFER. Dated January Isth. (Complete.) 

1,2275. “The procedure and apparatus for indicating and registering electric 
or magnetic signals.“ J. C. 8ScHaFER & Co. and E. Marx. Dated January 18th. 
(Complete.) 

1,232. ‘Improvements in electrical 
Harison. Dated January 18th. 

1,237. "Improvements in trolleys for collecting current from overhead 
wires.” W. H. WHrATLEY. (H. Dufray & Co., France.) Dated January luth. 

1,267. Improvements in prepayment electricity meters." E. SCHATTNER. 
Dated January 19th. 

1,280. "'Improvements in electric cables." 
January 19th. 

. 1,286. "Improvements in machines for cleaning, straightening and re- 
1% old wire." J. B. Frrxixe and F. W. HENNINGER. Dated January 


measuring instruments." H. T. 


M. J. P. O'Gorman. Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Coples of any of these Bpecifications may be obtained of Messrs, W. P. THOMPSON 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester and Birming- 
bam, price, post free, 9d. (in stamps). 


1999. 


4,124. "An Improvement In electrió stoves.” H. J. Dated February 
24th, 1899. Several elongated incandescent lamps ere situated in front of 
angularly placed reflectors of bright copper or other metal, which with the 
back of a casing form triangular channels in which air is heated and ascends 
below a forwardly-inclined top. The invention is a modification of tbose 
described in Specifications No. 26,249, A.D. 1896, and No. 4,786, a.D. 1897. Safety 
fuses and switches for the lamps are provided in the casing. 1 claim. 


4,160. “im tm transiermers for continuons electric enrroute." A. 
Wydts and G. Welssmane. Dated February 4th 1899. 


(Date under International 
Convention, August 4th, 1893.) For transforming continuous currents, a core is 
so wound and connected to a conunutator that a variable magnetic field is pro 
duced. The core is wound with primary coils divided into any desired numbe 
of sections, and conncoted to terminals. The sections of the coils ure con- 
nected to the sections of the commutator over which & brush rotates, being 
driven by a suitable motor. The alternating current produced in the coils may 
be rectitied by using a suitable commutator with brushes mechanically con- 


„ nected to the brush. In a modified form, two cores are employed, the ring 


being divided, and the magnetic circuit of each half being open. 1 claim. 


4,210. “Improvements In and connected with electrica 

cenducter system.” W. Kiegeland. Dated February 25ih, 1899. Relates to 
electric railways and tramways on a sectional conductor system with 
mechanically-operated switches. The circuit between the road contacts and 
the main conductor is completed between two brushes which bear on opposite 
sides of & cylinder with part of its periphery formed of conducting material. 
This cylinder is turned into the on-and-off position alternately by means of a 
four or more armed lever or star-wheel to which it may be connected directly by 
the spindle, or by spur-gearing. The wheel may lie underaslot formed between 
rails and is turned by two tappet arms carried by the vehicle, and striking it 
successively. The machanism is carried in a box with a partition and water- 
tight cover enclosing the switeh mechanism, the conductors being led through 
glands. Counter-weighted catches may hold the wheel, and are liberated by pro- 
jections on the tappets on the vehicle which turn the wheel. 4 claims. 


4,312. “improvements la electric welding and apparatus therefor.” O. Imray. 
(8. L. Thompson.) Dated February 27th, 18 An apparatus for welding tubes, 
sockets, fittings for cycles, &c., has a refractory chamber furnace, in which are 
one or more pairs of carbons. The work is held in a clamp under a slit in the 
chamber, so tbat it may be heated, and the edges of the seam pressed together. 
The hearing is observed through dark glass, and either the work or the furnace 
is moved latera!ly so that the weld may be hammered by a spring or other suit- 
able hammer controlled by atreadle. The apparatus is preferably made duplex, 
one furnace serving for two hammers, &c., Means are provided to regulate the 
currents, 2 claims. 


4,327. '"'improvemonts in electro-paenmatio oentrolliag system." 8. Westing- 
house. Dated December 27th, 1899. (Date under International Convention, 
August 20th, 189%.) Relates to electro-pneumatic controlling apparatus especially 
applicable for use in actuating and governing the controllers of railway motors. 
One portion of the invention consists in an apparatus whereby tluid pressure 
can be made to cause a step-by-step movement of a controllor or other mecha- 
nical device in one direction, and also a complete retrograde movement of the 
device in a single step. Another portion consists in controlling tbe supply of 
compressed fluid to one or a number of such devices. Finally the invention 
comprises the combination of the electro-pneumatie controlling system 
with the ordinary compressed air railway brake system. The general 
feature underlying the invention is the utilisation of fluid pressure for operat- 
ing those parts of the device which require the expenditure of considerable 
power, the application of the power being timed and determined by electro- 
magnetically actuated valves. The apparatus is described at too great length 
for purposes of abridyment. 18 claims. 


4,360. “ Iu or relating to for wee in electric traction on 
the cendult system.” I. Vedovelle and C. Priestly. Dated February 28th, 1599. 
The collecting shoe is carried by an arm on a spindle which is mounted in & 
carriage running in slotted plates attached to the vehicle. The nrrangement is 
such that, if the spindle or arin meets an obstruction, the collector is lifted out 
of the conduit slot by forked arms on the spindle engaging fixed stops. There 
are two sets of forked arms on the spindle, each made with one pivoted and one 
fixcd member, so that the spindle can turn in either direction, and roller-ended 
arms engage notcbes in an oval-shaped cam on the spindle to hold the arm in 
line or at right angles to the conduit slot. A sheath protects the spindle in the 
slot, and springs at the sides are attached to the carriage and to the frame to 
hold it in position, another spring round the spindle also holding the collector 
down. The conduit consists or tubular lengths with spigot joints and flanges, 
drainage holes and covers being provided. One of the slot rails may also servo 
as the running rail. The conduit lengths are electrically connected by inserting 
copper tubes through holes in their flanges and expanding them ia place. At 
points and switches for cross-over roads, &c., overhanging switch tongues are 
avoided by changing the conductor from one side to the other, and turning the 
collector arm by interposing movable abutments into its path when the points 
are worked. 9 claims. 


| traction on a sectional 
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4,418. “im ents In tus for use im elestro-plating." H.H. Lake. 
(M. R. 8oissier.) Dated February th, 1899. The work is carried from hangers 
which are caused to reciprocate veriically by any suitable means, for example, 
by a crank. The hanger is supported by, but insulated from, a brass holder to 
which is fixed a vertical tube or rod moving within a fixed tube, and a socket, 
and guided by pins working in tubes on across-bar. One hanger has depending 
a frame having hooks upon which to place large articles to be plated. An anode 
is suspended on each side of such frame from rods connected to the positive 
conductor. The other hanger supports the axle of a hollow drum having metal 
gauze sides, and a rim connected to the hub by insulated brass bars. The rim 
is provided with hard rubber teeth engaged by two pawls, one of which rotates 
the drum slightly each time the hanger rises, while the other prevents back- 
ward motion. One side of the drum is removable, hard rubber nuts being used. 
The whole of the cage, except the screens, is insulated. ‘The drum is for small 


4,901, “ pg ieri a connected with resistance switohes fer %. 
olrouits." J. M. Holmes and P’. Broadbent. Dated March 4th, 1899. Relates 60 
resistance switches for motors or for circuits where it is undesirable to switch 
on the whole current suddenly. The switch is so arranged tbat the resistances 
are cut out slowlv and automatically after the main circuit is completed, and 


means are provided for preventing the switch from being left in improper 
positions, 5 claims. 


4,921. “improvements in and relating te moter sucpension lor olcctricalty- 
driven vehicles.” A. d. Brookes. (T. Short.) Dated March 4th, 1899. The 
electromotor or motors and intermediate driving-gear are mounted in a frame, 
which may be part of the motor casing. At one end the frame is supported on 
bearings on the driving axle, and at the other ends by springs from the truck 
frame. 2 claims. 
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work, and the current is preferably carried to the axle by a conducting wire 
from a post connected to the negative terminal by flexible conductors. Two 
anode plates may be suspended on each side the drum. A strong current may 
be used with this apparatus for quick plating without risk of ' burning." 5 
claims. 


4,410. “Improvements in direct current systems of electrical distribution." 
B. é. Lamme. Dated February 28th, 1809. (Date under International Con- 
vention, August 4th, IHOR.) In direct current systems the genera or is 80 
wound and connected to the circuit that it will supply the required current at 
near and distant points. This is done by causing different fractions of the 
current supplied to the sets of translating devices to pass thronch the coils of 
the generator. Resistances connect the bars, and these resistances are con- 
nected at intermediate points to the translating devices. In a moditied 
arrangement only one resistance is employed, and the translating devices are 
connccted to different points, 4 claims. 


4,499. ''improvemente in or relating to olectrioe! oentact breakers.” 8. 
Bowron. Dated March Ist, 1899. witches for induction coils, &c. The 
armature which operates the contact is mounted to move or slide freely 
during part of its stroke, cushioning-springs and suitable means for producing 
the return stroke being employed. In the arrangement the armature is 
mounted on a pivoted rod. It carries a screwed rod on which is an adjust- 
able block adapted to engage the end of a spring carrying one of the contacts 
and so rapidly break contact. An adjustable cushioning spring is shown 
which assists the return movement. The armature rod is cushioned by & 
spring which can be adjusted by a screw and rod. The return of the rod may 
be accelerated by electro-magnetic means, such as an electro-magnetic, or by 
winding coils. The armature has a limited free play on a pin attached to the 
contact-spring. In a form adapted for mercury contact, the spring is replaced 
by a cranked lever, one arm of which carries a contact dipping in a mercury 
cup. The provisional specification states that the armature may be held by a 
catch until the magnetisation is complete. 9 claims. 


4,032. “improvements relating to the operation ef electric motors at differout 
speeds. C. J. Reed. Dated March 2nd, 1899. Relates to the operation of 
electric motors at different speeds by current supplied from a divided source of 
electric energy, such as a number of primary or secondary batteries or dynamoR, 
or batteries and dynamos combined. The geld coils of the motor are divided 
into sections, each independently supplied with current from one or more of 
the batteries or other units, while the armature is supplied with current from 
one or more of the batteries or other units while the armature is supplied with 
current from the entire source, the grouping of the units being varicd so as to 
vary the electromotive force 65 claims. 


4,033. “tm ate tn method of and means for operating electric motors.” 
C. J. Reed. Dated March 2nd, 1899. (Date under International Convention, 
August 17th, 1898.) Relates to the operation of electric motors at different 
speeds by current supplied from a divided source of electric energy, such as a 
number of primary or secondary batteries or dynamos, or batteries and dynamos 
combined. The field windings of the motor or motors are supplied with 
current at a constant electromotive force, while the armature windings are 
supplied with current at an electromotive force which is varied by 
varying the number of batteries or other units connected thereto in series. In 
order that the current may be supplied approximately equally by the teveral 
units the arrangement is such that each unit shall in succession be common to 
a series of combinations of different numbers of the units forming a cycle. 3 
claims. 


4,728. ‘Electric Incandescent lamps of glowing refractory substances." A. 
Howard. Dated March ard, 1899. Incandescent lamps. An incandesing body 
consists of a thin rod or plate or mica, steatite, pumice, or the like, coated 
with & refractory metal, mincral or metallic oxide, which may be applied as an 
ordinary salt of the metal, and consolidated by repeated heating: to render the 
body conductive, the mica is coated thinly with nickel, platinum or other metal 
by a process similar to ceramic gilding, or by electro-depositing. Such coating 
may be applied at the ends of the filament only. Magnesium, aluminium, or 
celluloid may be used to give additional heat at starting, the metals also leaving 
coatings of oxide. The metal coating is held at the ends in tcrew or other 
clamps, these facilitating insertion of new incandescing bodies, which may be 
made to last only a short time. The body is surrounded by a small glass tube, 
open at the ends, and placed in position after starting to protect it from air 
currents. The provisional specification mentions enclosing the conducting 
materials between sheets of mica, and states that the invention is based on 
those described in Specitications No. 1,996, A.D. 1877, and No. 19,124, A. b. 197. 6 
claims. 


4,727. "improvements la and connected with electric conductor conduits and 
tura-outs for tramway and raliway propulsion." A. M. Taylor. Dated March 3rd, 
1899. Electric railways and tramways on a conduit system with mechanically 
operated contacts in the conduit, The conduit is made with a pair of rails, of 
which one may serve as the running rail. They may be tied together by braces, 
and man-holes or sumps are provided at intervals. Brushes, carried by the 
vehicle or attached to the collector, sweep out the conduit. The collector has 
flexible sides, and rubs over the contact studs or over dummy insulated studs at 
points or elsewhere where it might touch the sides. The studs are carried by 
rods on which is a plug which completes the circuit when pressed back into the 
split socket, which is connected through a fuse to the feeder. These contacts 
are contained in the rear part of the box, which is kept filled with oil or other 
liquid from the central station, &c., and the pressure may be increased nt any 
time to expe] the water through the valve and passage. The rod is guided by 
the tube mounted in insulators, and is normally pressed forward by a spring in 
the forward chamber of the box. This chamber is normally closed by a valve 
on the rod. but 4 drainage hole is provided. The switeh boxes may be duplicate 
on tne other side of the conduit to serve as the return or as another member of 
a three-wire system. 4 claims., 


4,779. “Anim olectric tuerapoutio apparatus." P. J. Wilkinson and 
e. P. L. Titheriey. Dated March 4th, 1899. Relates to apparatus for administer- 
ing electrically produced radiant light and heat to the body. The leg is placed 
through an opening in a (preferably) aluminium case, formed in two parts 
suitably secured together and provided with heating, &c., appliances consisting 
of filaments contained in exhausted glass tubes encased in tubes secured to 
the case by slabs, The filaments are connected in parallel circuit with a 
current, and switches are provided to enable all or any of them to be discon- 
nected. A viewing hole is provided in the case. Mirrors may be {provided to 
concentrate the heat, &c., on any portion of the limb. 1 claim. 


4,789. ‘“‘improvements in or cennected with electrio aro lamps.” W. J. Davy. 
Dated March 4th 1899. Relates to are lamps. A holder for guiding an upper 
carbon in a regulating tube, consists of a metal tube split longitudinally near to 
its upper end, to form tongues which grip the carbon. Sprin«s are riveted to 
these tongues, and are widened at their upper ends to make contact with the 
regulating t be. Current may also be conveyed to the upper carbon by 
inclined links pivoted on the frame and carrying & copper roller which bears 
against tbe carbon or on a clutch plate when this is in a rai-ed position. A 
lower carbon holder consists of a longitudinally split socket, tapered externally 
to receive a sliding ring, which is provided with a pin extendi: g across the 
socket, and is forced down to compress the socket on the carbon by press ng the 
carbon on the pin. An arc-enclosing bell may be secured between a nut and 
i flange on the holder, which is recessed to receive a supporting yoke. 6 
Claims. 


4,022. “Improvements In and te moter suspension and cleetrie a 
motor vehicles. A.Q. Grookes. (T. ) Dated March 4th,1899. Relates to 


the suspension of the motors in electric auto-motor vehicles. The motors are 
supported by journals in frames which are capable of oscillating about the 
axle. The movement of the motors is limited by legs and springs. In a modi- 
fication, intermediate shafts are supported in the brackets or frames. 1 claim. 


4 366. “An improved e ding precese and apparatus te be need in oon- 
section therewith.” B. J. Round, B. J. Round, and A. Reund. Dated March 6th, 
1809. Metal chains, alberts, curb bracelets, and other jewellery made up of 
connecting links are coated with gold by supporting them ina barrel or cage 
rotated within the electrolyte. In the apparatus, the metal vat containing the 
electrolyte, and heated by a burner, is coated with an insulating enamel, except 
at & number of places, and is connected up to the positive wire to form tbe 
anode. A bar, which rests above the vat in recesses in cross-bars and is held in 
this position by catches, carries two uprights, in which are supported in bearings 
the insulating spindles of the drum or cage. The drum, which is perforated, is 
rotated by toothed wheels and the chain. The drum is formed in two removable 
purta. One portion carries complete end pieces on one of which isa copper col- 
ecting ring, against which presses a brush leading to the negative wire. Lach 
pon of the drum is provided with an arrangement of copper wires preferably 
ving dose to the walls, and by means of contacts making & continuous wire 
which is connected to the collecting ring by means of the portion passing 
through the end wall. The articles to be plated are put within the drum, the 
two parts thereof are joined together, and the drum, with ‘its supports and 
driving pulley, let down till the bar rests in its place. The drum is then 
rotated, while the current is caused to flow from the wire and vat through the 
electrolyte to the articles within the drum, and thence by the wiresand ring 
and brush to the wire. Instead of the drum, a rotating cage-like cylinder made 
up of a series of bars or rods connecting the two ends and provided with a 
cathode wire or wires may be used, so long us it is removable, and the work can 
be easily inserted or removed. Gold anode» may be used, instead of making the 
vat the anode. 4 claims. 


4,931. and of electromotive feres 
on electric oiron lo and other " W.L. Whee. (A. C. Crohore 
and G. 0. Squier.) Dated March 6th, 1899. Relates to the generation and 
utilisation of currents in the form of semi-cycles or approximately sine wave 
intermittent currents for telegraph and other purposes such as testing. The 
currents are generated as alternating currents, preferably differing by half a 
phase, the ends of the armature coils being connected to & whole collector ring. 
In telegraphy, brushes are connected to the transmitter brushes, and the lower 
brushes are connected to the ring. The paper is fed by means of a pin-wheel 
which is connected to the generator by a clutch and is so geared that the space 
of two teeth corresponds with the production and duration of a semi-cycle or 
half phase of the current. Various arrangements of the phases are described. 
the two half rings being joined to two whole rings. By this arrangement, if the 
brushes be removed from one half and one whole ring and brushes be placed 
rings the two whole rings alternating currents are produced which may be used 
for testing purposes on the same system in which semi-cycle currents are 
employed. 10 claims. 


4,931a. ''improvomeats in and connected with * . I. Wiss. (A. C. 
Crehore and d. 0. Squier.) Dated March 6th, 1899. Relates to modifications in 
the class of apparatus described in specification No. 4,981 a.D. 1899, by which 
the seini-eycles employed can be distinguished by differences in potential as 
well as difference in sign. Fig. 2 shows one arrangement of the apparatus in 
which a tape having four lines of signal perforations is provided with four 
brushes, connected to the brushes of two commutators, the commutator rings 
being attached to the ends of two windings on the armature, or to a single 
winding having intermediate connections. In a modified arrangement, a single 
wound armature may be employed, but two of the brushes are connected 
through adjustable resistances. The code employed by this system is based on 
the assumption that no two consecutive impulses shall be of the same sign, and 
that currents of both signs and two different potentials can be made use of. 


6 claims. 


4,941. “Improvements tn the foversing of olectrie motors.” J. Eok. Dated 
March 7th, 184. Motors controlling. The windings of one, two or more motors 
are so arranged that by altering the manner in which the several elements 
constituting the said windings are connected up in circuit, varying speeds and 
outputs of power are obtained. For example, the motor armature may be pro- 


*vided with three windings, which are connected to three independent com- 


mutators, fed by brushes. These three windings are such as to generate 
different counter electromotive forces, and they may be connected up in series 
with the fleld windings, so as to obtain the desired variation in speed or ontput. 
The number of armature and fleld- magnet windings may be different from that 
above described, and further variations may he obtained by altering the con- 
nections of the Held windings. On the same principle, the speed and output of 
two or more motors may be varied. Sectional field coils and & short-circuiting 
switch may also be provided. 7 claims. 


4,983. ''improved means for l wer ou electric and paeumatio railways 
and the like.” R C. Sayer. Dated March 7th, 1899. Relates to means for supplying 
current or compressed air from a conduit to the vehicles. A tubular rail or conduit 
toothed at the sides, conveys compressed air and contains a supply conductor. 
It is traversed by a correspondingly toothed wheel which carries appliances for 
making a tight joint over the valves in the rail and for opening them or for 
depressing push-pieces which complete the circuit from the main conductor. 
These appliances consist of cups containing internal spindles which are de- 
pressed on to the rail and held there for a certain time while the spindles are 
operated to open the valves, these operations being performed by certain con- 
nections and various cam-grooves which are shown in detail in the specifica- 
tion. The cups are connected toa ring pipe on the wheel for collecting the air, 
or suitable electric connections are made for the current. The valves, &c., in 
the conduit are carried by springs on cross-pieces, and for electrical purposes 
may have a square spindle with a cam-groove which turns a contact to touch 
the conductor. 1 claim. 


6,099. ‘* Storage plates for acoumulators and process for the manufacture of the 
same.” E. Soller. Dated March 8th, 1899. The plates or electrodes are made 
up of a number of small lead frames in which are openings or perforations and 
cross-bars. The inner sides of the frame are bevelled to aid in epi in place 
the active material, A number of such frames are placed with the openings 
facing each other and so as to leave small spaces between the frames for the 
passage of the electrolyte. The frames are either soldered together or to lead 
strips. The active material may be placed separately in each frame, or it may 
be packed into them after they have been made up into a plate, so that the 
active material forms one coherent mess throughout the whole plate. The 
plate may be provided also with a perforated plate along each end. 4 claims. 


6,100. “Improvements in and relating te methods for charging and diseharg 
accumulators.” V. B. D. Cooper and E. Ridiey. Dated March 8tb, 1899. Relares 
to the arrangement of a booster or motor- generator for use in charging and dis- 
charging secondary batteries in distributing systems. One arrangement in 
which the armature of the generator and the armature of the motor are 
both preferably mounted on one shaft. By suitably varying the resistances, the 
battery is charged or discharged. Two additional field coils are arranged in the 
boosters, these being in opposition, In other arrangements, one motor may he 


employed to drive several boosters. ö claims. $ 
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GREAT BRITAIN’S COMMERCIAL 
SUPREMACY. 


THE recent speeches of Lord Rosebery and Sir Henry 
Fowler at Wolverhampton prove how wide-spread is the 
interest which the question of the maintenance of our com- 
mercial supremacy is arousing at the present time, The 
subject is one which is being freely discussed in the great 
daily journals as well as in the technical press representative 
of the interests of every class of trade and industry; and 
considerable diversity of opinion is manifest, though there is 
an undoubted tendency towards a pessimistic view of the 
situation. In order to arrive at a true appreciation of the 
facts, it is desirable to distinguish between the avoidable and 
the inevitable. To the latter category we assign the fact 
that the great rival nations of America and Europe can point 
to a more rapid ratio of increase of commercial and industrial 
activity during the past half-century than Great Britain. It 
must be remembered that our insular position, combined 
with maritime supremacy and comparative freedom from 
dynastic quarrels, gave us a lead of some two centuries over 
our rivals, dating from the time when expansion of learning 
and free thought followed upon the torpor of the Middle Ages 
and gave wings to human liberty and activity. For over a 
century Great Britain practically commanded and supplied 
the markets of the world ; and it was not until the upheaval 
caused by the French Revolution created a great middle 
class, free and zealous to acquire wealth, that the full natural 
resources of civilized countries began to be developed.. This 
development was arrested in America by scarcity of popula- 
tion and the Civil War, and in Central Europe by the crushing 
effects of the Napoleonic campaigns. But so soon as the 
political and social conditions of these countries afforded the 
free scope for commercial and industrial pursuits which Great 
Britain had already enjoyed for a long period, it became 
inevitable that peoples kindred in blood and tradition to 
ourselves, and surrounded by the same natural advantages, 
should not only arrest the flow of our produce into their 
markets, but compete keenly with us in the neutral markets 
of the world. 

But at this stage we reach what may be described as the 
“ avoidable " phase of the struggle, in the sense that relative 
commercial progress of the rival peoples is determined less by 
political and natural causes than by the operation of purely 
social forces. The determining factors have now become 
questions of education, organisation of masters, of workers, 
and the play of class claims and prejudices. There are, too, 
curious and distinctive differences in the motives which 
prompt the competing nations to commercial activity, 
differences which may be briefly summed up in the statement 
that in Great Britain individual wealth is sought rather as a 
means, while in America and Central Europe, where social and 
aristocratic barriers are less defined than with us, it is pursued 
rather as an end, and is proportionately more eagerly sought. 

This, to some extent, explains the seeming indifference of 
the British master, and the freedom from trades union 
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restraint of the American and German workman. Both Lord 
Rosebery and Sir Henry Fowler join their voices to the con- 
sensus of mature opinion which points to education as the 
cure for this state of things. The British master requires 
education in methods ; the British workman in mind. Great 
as have been the benefits secured to the working classes by 
the recognition and extension of trades unionism, the 
absence of a higher and more liberal education among 
them, such as exists in Germany and America, has led to 
the adoption by them of fatuous doctrines and economic 
heresies of which we are reaping the harvest in constant 
wrangles, on wholly insufficient justification, between masters 
and men. So long as British trades unions adopt the 
doctrine of artificial limitation of output in the interests of 
their class, while their foreign rivals do not, so long will 
our industrial position show yearly relative backsliding. But 
it is not the working man only who requires education. 
British merchants and captains of industry have yet to 
lewn that only by a study of the demands of the 
world's markets, comparable with the pains taken to 
master them by our competitors, can they hope even to 
maintain Great Britain's position in the present, much 
less to regain its of the More 
organisation and interchange of information are required, 
and Lord Rosebery pointed to Chambers of Commerce as 
probably the most effective medium through which this can 
be secured. Traditions of individual action, of advance- 
ment by competition and self-help rather thau by associa- 
tion or State aid, are so deeply ingrained into our British 
blood that we are slow to avail ourselves of the co-operative 
methods by which our neighbours reap advantage. In 
America there are the combinations of interests, assisted by 
practically unlimited capital, which, whatever may be said 
of them from an ethical standpoint, furnish resources and 


supremacy past. 


weight which are threatening to crush the individual and 
unorganised resistance offered to them by British firms. 
In Germany there is a spirit of mobility and enterprise, 
guided by aid from the highest quarters, and informed 
through an elaborate system of Consular reports as to the 
doings of competitors and demands of buyers, which is, 
carrying them far into the possession of the world's neutral 
markets. 

But there is healing virtue in the very facz that we are, 
as a people, awakening to a sense of the position in which 
we stand. Of no branch of industry is this probably more 
true than that of electrical engineering, possibly because here 
the pressure of competition is most keenly felt. We believe 
that the problems which beset us are not by any means 
incapable of solution, and are prepared to hear that the 
lessons borne in upon us from within and without will lead 
to remedial measures in many directions, which will exonerate 
the British electrical industry from the reproach of indiffer- 
ence, and the risks of gradual extermination. 


THE extraordinary accidents resulting 
from the breaking of telephone wires at 
Liverpool—of which we publish an account 
elsewhere, are likely to give rise to an interesting discussion 
as to who is responsible. It would seein that the accident 
was primarily due to the breaking of the wires owing to the 
accumulation of snow upon them, but the real injuries were 
inflicted by the short-circuiting of the trolley wires, which 


The Fall of 
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the guard wires (if provided) failed to protect. Injuries 
resulting from the mere breaking of wires are not 
of frequent occurrence. In the absence, of authority, 
it is probable that if the trolley wire of an electric tramway 
were to break and injure a passenger in the street, the com- 
pany would be liable, provided it were shown that the 
accident was due to negligence on their part, or on the part 
of their servants. Where the short-circuiting and con- 
sequent damage is dueto a broken telephone wire, different 
considerations arise, In Bedworth v. National Telephone 
Company [The ELECTRICAL Review, February 25th, 189% J, 
an action was brought against a telephone company for the 
price of a horse killed by electric shock. It appeared that 
a broken wire, which fell upon the horse, short-circuited a 
trolley wire belonging to the South Staffordshire Tramway 
Company, who were joined as defendants. The County 
Court, judge held that the telephone company were guilty of 
a trespass in allowing their wire to touch that of the tram- 
way company, and held them responsible in damages. 


— ——— — a 


Electrical Industry and Finance in the United 
States.—Mr. T. C. Martin writing in the Zlectricel World 
and Engineer, N.Y., estimates the capital invested in 
electrical industries in the U.S.A. as approximately 
£800,000,000. It is distributed as follows: telegraphy 
£50,000,000; telephony £60,000,000 ; electric lighting 
£240,000,000 ; electric railways £360,000,000 ; electric 
mining, power transmission, deposition and plating 
£50,000,000 ; electric manufacturing £30,000,000 ; auto- 
mobiles and storage batteries £5,000,000. The total number 
of people employed in connection with these industries is 
estimated as 600,000. He considers that, in the new 
century, there will be no great development of telegraphy. 
but that there ought to be an enormous development of 
telephony, since only about 1 in 30 of the families in 
the U.S.A. use it, who are likely to have it before the century 
is out, America stands at the head of all countries in the 
world in nearly all branches of electrical industry, but Euro- 
pean countries are likely to make up a good deal of the 
leeway within the next hundred years. Most of the above 
enormous development has taken place in the second half of 
the nineteenth century ; with the splendid start it has got, it 
is difficult to imagine the development which will take place 
in the twentieth. 


Wireless Telegraphy, Past and Future.— Discussing 
the past history and future development of wireless tele- 
graphy in the Electrical. World and Engineer, N.Y., Mr. 
Arthur V. Abbott gives the credit for the initiative to Lord 
Kelvin's demonstration of the oscillatory nature of the dis- 
charge of the Leyden jar. It is rather surprising for an 
American to overlook the claims of his own countryman, 
Henry, who, at an earlier date, showed that the Leyden jar 
discharge was oscillatory, and actually sent wireless signals 
from the top to the bottom floors of his house. In giving 
Branly the credit for the invention of the powder coherer, 
he also overlooks the claims of Varley, who, many years 
before, had discovered the carbon coherer, and completely 
explained its action when subjected to electrical impulses. 
Dr. Chunder Bose's investigations are mentioned by the writer, 
but what does he mean by his curious deduction, “ that by 
a certain mixture of positive and negative substances, any 
degree of sensitiveness may be arranged;" surely the aim 
must be to increase the sensitiveness of coherers, and any 
mixture of positive and negative substances must reduce it. 
Mr. Abbott has little faith in the application of syhtony in 
wireless telegraphy, notwithstanding the successful demon- 
strations of Marconi in England, and of Prof. Slaby in 
Berlin. There appears to be no prospect that wireless tele- 
graphy will be used where wire telegraphy is possible, but 
there are many cases where that is not so. What is wanted 
is a portable Marconi apparatus that can be carried about 
the person, by which correspondents that are tuned to one 
another can talk to each other anywhere within 20 or 30 
miles. Such an invention would be invaluable in military 
operations, but a system of wireless telegraphy which is 
thoroughly practical over land has yet to be devised. 
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A FEW NOTES ON THE CONSTRUCTION 
OF TELEPHONE LINES IN NORWAY. 


By "BUSYBACK." 


DURING a recent visit to Norway I was frequently struck 


by some of the peculiarities of the construction of the tele- 
phone lines. We have all heard of the great number of 
telephones and the cheapness of the Norwegian telephone 
service, but we have heard very little about the outside appear- 
ance of the lines, This article does not profess to be an 
exhaustive one on the subject, as it is the result of super- 
ficial observations taken on a holiday tour, with no thoughts 


Fig. 1. 


Fia. 2. 


of publication at the time; and these observations must not 
be applied to the country as a whole, but only to the places 
mentioned. 

We will commence with Stavangar, a town of about 10,000 
inhabitants, situated on the south-west coast. The majority 
of the buildings are wooden structures ; this allows of easier 
methods of terminating and supporting wires on them than 
brick or stone buildings would do. Instead of it being 
necessary to fix an iron bracket and bolt the insulator to it, 
as is the usual English practice, an ineulator bolt, of suitable 
shape, is simply screwed into the woodwork of the house. 

For over-house work the favourite method appears to be 
to fix an iron rod into the ridge of the roof, and to fasten an 
insulator on the top, while if two or more supports for wires 
are. required such arrangements as shown in figs. 1 and 2 
are used. These fittings are certainly not objects of beauty, 
and do not look so neat on the houses, with the wires on 
them, as they do in the drawings. 

The standards for carrying large numbers of wires are 
made up in much the same manner, as the next sketch will 
show (see fig. 3). A second standard should be shown, 
~almost at right angles to, and lower down on the roof than, 
the one sketched. 


A drawing of one of the poles at Stavangar, made from a 
rough sketch taken on the spot, will give an idea of the 
appearance of some of them (see fig. 4). This pole was 
carrying 31 wires, and as it is a light pole, it is working to 
ite full capacity ; this seems to be recognised, as the six lower 
insulators appear to have been put on as an ufter thought, or 

use there was nowhere elseto put them. They certainly 
gave the pole a most un-English appearance, especially the 
lowest insulator and ita screw bolt. The pole itself is about 
28 feet high, and of seasoned timber only; no trace of 
preservative was to be seen in this, or in any other of the 
numerous poles I saw. The top of the pole is fitted with an 
iron cap or ferrule and is provided with a bolt for a saddle 


insulator, The arms are of angle iron, and no two of them 
are of exactly the same length. The pole is not slotted for 
the arms, they are simply screwed or bolted on and braced 
together by iron uprights, with supporting pieces nailed on 
to the pole below. The poles do not appear to be earth 
wired. The insulators and straight bolts are all of one size 
and pattern; the insulators are of the double shed pattern, 
and are of white porcelain. The wires appear to be bronze, 
and are well regulated; with short spans, the poles being 
about 60 yards apart. 

A pole for similar purposes to this one would, in England, 
be of creosoted timber, and would be slotted for the arms, 
which would be of oak; the ferrule would be replaced by a 
galvanised iron pole roof, and projecting above this would be 
the end of the earth wire to form a lightning conductor. The 


arms are sometimes braced together, but the supports from 


the bottom arm to the pole are very seldom used. The 
British Post Office have introduced tubular iron arms on their 
telephone trunk routes, but have found it advisable to place 
a strip of oak on the top of the iron arm to prevent their 
workmen getting shocks from the wires, through the iron 
arm being connected to the earth wire. This trouble does 
not appear to exist on the Norwegian poles, probably through 
there being no earth wire. 

The outside construction of the telephone wires gives one 
the impression that a commencement was made with a few 
subscribers, and that the existing poles, standards, &c., were 
added to piecemeal, instead of having been taken down and 


Fie. 4. 


larger ones erected. The work has a much more flimsy and 
temporary appearance than similar work in England. From 
the size and appearance of the town, and the number of 
telephone wires, there appear to be a much larger number of 
subscribers to the telephone exchange than there would be 
in an English town of the same size and character. 

At Molde, a seaside resort sometimes called the Brighton 
of Norway, the construction was of much the same character. 
Fig. 5 is from a photograph of a pole at the back of the 
cathedral; it will be noticed that this pole has iron arms 
kept at right angles to the pole by means of iron supports. 
It will also be observed that there is a saddle wire and insu- 
lator; and there is a wire and insulator supported by the 
curved bolt above the arms. The next photograph, fig. 6, 
shows a pole at the front of the cathedral, which is inte- 
resting, because the iron arms are supported on an iron 
upright fixed on to the top of the pole; this pole carries 
25 wires, and certainly has a light and neat appearance. 

An iron structure similar to the one on the pole is also 
used on house roofs. The method of honse building is also 
fairly well shown in this photograph. The rough logs will 
be covered over with smooth boards, nailed to the project- 
ing ends of the logs, which can be seen at the corner of the 
structure; these, when painted, will give the house a neat 
and tidy appearance. 

Some of the work in Molde, near the smaller houses, on 
the outskirts of the town, is not at all neat ; several of the 
untidy wires appear to be connected with the fire station 
and would probably be bell wires only. 

D 
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Bergen, a town of from 65,900 to 70,000 inhabitants, had 
in 1897 about 1,800 subscribers to the telephone exchange. 
From the appearance of the wires, &c., I should say that the 
number has increased since then. One of the best looking 
pieces of work in Bergen is the open iron work pole in the 
Torvet, which, as will be seen from the photograph, fig. 7, 
is in the roadway of this fine main street. "l'his pole carries 
120 insulators, and is a substantial piece of work. There 
are several iron standards on the roofs in the distance 
which have quite an English appearance, and so do not need 
any description. 

The next photograph, fig. 8, is taken from the fish 
market, and shows the wooden tanks in which live fish are 
kept; you can go to the market, choose your fish alive, have 
its throat cut on the spot and take it home, feeling sure that 
it is perfectly fresh ! The thoroughfare behind is the northern, 
end of the Torvet, or market square, one of the principal 
streets of the town. Wooden poles and aerial cables are not 
objected to in this street. There are four cables on the 
poles shown in the picture, and a plentiful crop of insulators 
are fixed on the neighbouring roofs, though they are hardly 
visible in the figure. 

The last photograph is a view of Torvet Alimingen, 
showing the telephone exchange, or Telefonstation, on the 
right-hand side of the street. This photograph bristles 
with objects of electrical interest, as the telephone wires 


E 
9 


and cables, tramway supports, guard wires, and con- 
ductors are shown. ‘There are no lamps on the standards ; 


Fic. 6. 


the reason for this is that it is summer time, and prac- 
tically light all the 24 hours. The lamp, not being required 


Fia. 8. 


for some weeks, is taken down and stowed away. Ordinary 
and incandescent gas and electricity are used for the street 
lighting here. 

The main standard on the telephone exchange is very 
much the same as an English one would be in a similar 


Fia. 9. Fic. 7. 


position ; it does not, however, appear to be large enough, and 
has been supplemented by the smaller ones at the side. In 
addition to the four aerial cables, a heavy bed of wires 
crosses the street at this point. The kiosk shown in the 
middle of the picture is also a telephone call office. There 
are several of these in various parts of the town. 

The number of street fire alarms connected to the fire 
stations is very noticeable in each of the three towns men- 
tioned. "The small standard for distributing the wires from 
the Bergen fire station is a circular structure, thus rendering 
it easy to take a wire in any direction. This form of 
standard is not often seen at home. 

The cost of the telephone in Bergen is much lower than 
in England, the annual subscription being 68 kroner, or 
£3 15s. 64d., for constant day and night service. The sub- 
scription is the same for town and country connections ; 
country subscribers have, however, to pay for the construc- 
tion of the line outside the city limits. "The Bergen Tele- 
phone Company have no special wayleave rights. "The 
concession to work and erect telephones is granted to them 
by the municipality, in return for which the municipality get 
their telephones at two-thirds of the ordinary rental; this 
is the only duty paid. The average length of the lines 
is 900 metres, or about 983 yards; they are constructed 
of silicium bronze wire. The instruments used are 
manufactured by L. Mi Ericsson & Co» of Stockholm. The 
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capital outlay per line works out at about £13 6s. 11d. ; at 
this rate the subscription will have to be paid for over three 
years to cover the cost of construction, to say nothing of 
maintenance, The company pays a dividend of 5 and 6 per 
cent., according to the class of shares. — The service is said 
to be a good one. 

Tt must be borne in mind that the telephone system of 
Norway and Sweden is conducted on different lines from the 
telephone system of England; the whole of the telephone 
service of the United Kingdom is practically in the hands of 
In Norway and Sweden each town has a 
separate company with permission to work telephones, granted 
by the municipality, and in some cases a national concession 
for districts outside the municipal area. 

The trunk lines between the various towns betong to the 
Government. 

The rates in different towns are not uniform. In Stock- 
holm, with 19,396 subscribers, and a population of 271,638, 
a charge of £4 8s. 10d. is made in addition to an entrance 
fee of £2 15s. 6d. In Christiania the same annual charge 
is made, but the number of calls must not exceed 6,000. In 
Bergen £3 15s. 6d. only is charged, as above mentioned. 
In several of the towns there are much lower rates for a 
limited number of calls. 

From what I have seen of the construction of the lines, &c., 
they appear to be much more cheaply built than similar lines 
in England. In several of the outlying places the poles look 
as though they have been felled on the spot, trimmed, seasoned, 
and erected without any expensive cartage. A convenient 
rock or other support is sometimes made use of for carrying 
the wires. In the towns telephoue poles are much more 
frequently seen in the streets than at home, while the fixtures 
on houses are not so strong and good as we are used to 
seeing every day. Wayleaves do not appear to be very 
troublesome.; these considerations and the absence of a 
(Government royalty make it possible for the companies to 
give a cheap and efficient service. 


MACHINE TOOLS AND OUTFIT FOR 
ELECTRICAL MANUFACTURERS. 


By W. H. BOOTH. 


THE earliest dynamos were excellent examples of the class 
of work turned out by poor plumbers working with 
unaccustomed materials. The close of the last century saw 
a complete change in many respects, and it cannot be denied 
that electrical machinery has been vastly improved. There 
stil remains much room for improvement, and more 
especially is this the case with locomotors. Stationary 
motors have improved together with generators, but such 
machines as car motors are still far from perfect. They retain 
much crudity of form and design and great mechanical 
faults. Their arrangements for lubrication have received so 
little attention that the makeshift lubricator of 20 years ago 
is intended by their design, such material being some sort of 
lime soap, far from homogeneous, apt to melt into caverns 
and leave the box corners full of hard soapy matter. Grease 
lubrication is a failure, but is employed in order that the 
trouble of designing a suitable oil-lubricated bearing need 
not be taken. But granting the excellence of much of the 
electrical machinery manufactured, it still remains to be said 
that the system of manufacture is far from good—that is to 
say, the results may be good, but they are obtained at too great 
a cost, and the selling price of the goods is higher than it 
should be. Yet in many departments of electrical engineer- 
ing progress has gone so far in the direction of good resulta, 
that it may be truly said that the time has come to 
standardise manufacture. Thus when an engine and gene- 
rator tested with ordinary care and reasonably good instru- 
ments will show over 85 per cent. overall efficiency, it may 
fairly be claimed that granting reasonable errors of observa- 
tion much more cannot be expected in the way of improved 
efficiency, and machines thus perfected may safely be 
standardised for manufacture, The multipolar traction 
generator is such an object for manufacture rather than for 


. than touched upon the fringe of cheap manufacture. 


building. But the best of such machines are still built, as is 
most of the electrical machinery made in Great Britain and 
Europe generally. Americans probably claim to manu- 
facture their electrical machinery, but experience with some 
quantity of it does not altogether uphold this claim. 
Design is perhaps fairly fixed in America, but interchange- 
ableness is not. 

To manufacture cheaply, two things are essential, quantity 
and method. The old idea of manufacturing cheaply in 
quantity was a very limited one. To obtain a dozen or 
twenty castings off one wooden pattern was considered to be 
cheap manufacturing. A dozen forgings ordered at once 
from the forge was thought to be a high economy, but there 
was, after all, very little economy secured in the workshop. 
Each engine bed was planed by itself, and the heights of the 
several planed parts were not nearer to drawing than could be 
measured by the foot rule or by a height gauge set from the 
rule. As this height gauge was separately set for each bed, 
and served for all the different parts, there was approxima- 
tion of a coarse order, but no real attempt at exactitude. 
Now in modern work the parts, if suitable, will be 
largely milled off to height in the first instance, though 
they may be given a finishing cut on a planer, but there 
will be no time lost in setting the tool to the correct cut. 
The piece will be fixed on the machine, end the simple 
addition of stops on the tool slide will enable the workman 
to adjust the tool once for all heights. "The difference of 
height between one surface and another is secured by insert- 
ing carefully gauged blocks between the stops. The work- 
man's only care isto use the right gauge block for the various 
levels. This method is now more or less familiar, but is only 
a part, and a small part, of modern shop methods. 

Electrical ‘machinery is comparatively simple in its 
mechanical construction. A generator is a simple structure 
of bedplate, a plain circular frame, a shaft, and an 
armature. There is but one moving piece and a few 
adjustable pieces of the simplest order. Such a machine 
is, therefore, susceptible of cheap manufacture. 

To this end its design as regards details may require to 
be slightly modified. A cheaply manufactured machine 
requires to be reduced to as small a number of parts as is 
consistent with goodness. It does not demand much difficult 
design to eliminate bolts that are required to pass through 
11$ inch of metal and 24; inch of metal, and design the 
lot for 2 inches, and generally too wide a variety of diameters 
of pins and studs will be abolished, and certain standard 
sizes will be adhered to. But when everything has been 
done in the direction of simplification, we have not more 
There 
can be no cheap manufacture without interchangeableness. 
The essence of cheap manufacture is to manufacture the 
details of any piece of machinery in large quantities, inspect 
each piece for accuracy, and pass it to the store of finished 
parts. From this store the details are drawn in perhaps. 
smaller quantity, and put together to form a complete 
machine. It often happens that a machine is made up of 
many small details attached to one larger and heavy piece. 
The latter would require much room for storage, but would 
call for very little work in completing it, whereas the details 
require time, but will store in small compass. The ordinary 
lathe is a familiar example of this class of work. There 
may be a prospect of selling 100 such machines in a 


given time, and the principle of cheap manufacture 


demands that 100 of each detail part should be made 
in one lot, but the heavy simple bed may be wanted in 
various lengths. The bed may, therefore, be left unmade, 
for it is a piece soon cast and soon machined, and when 
successive orders for 10 or 20 lathes are recetved, the time 
for completion is narrowed down to that necessary to make 
the beds and attach the already finished details. Similar 
principles apply to electrical machinery, in the manufacture 
of which it must be sought to make at one time as large a 
number as possible, and to this end manufacturers should 
aim to confine their energies to narrower fields. A manu- 
facturing engineer cannot now successfully cover the whole 
field of construction. American practice has, perhaps, taken 
the lead in this direction. There is at least one maker of 
lathes who makes, not only nothing but lathes, but only one 
size of that. He makes a lathe that fills well recognised 


duties, and if other duties are required that fall beyond the 
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scope of, this particular lathe,'the enquirer must go else- 
where. Others again, more diffuse, make several sizes of one 
machine only. In electrical work it would probably pay a 
modernised shop to make simply one size of car motor and 
do nothing else. To follow out this system what tools are 
necessary ? In the first place, cheap manufacturing demands 
expensive outfits—not, perhaps, so much in the way of 
machine tools, as in the appliances to be used with 
them. It is of very little use buying a quantity of high- 
class machine tools if the appliances are not there to 
use with them. The basis of correct manufacture is the 
truly circular hole and the truly flat surface. The 
operation of making holes—usually known as drilling or 
boring, is now termed chucking. A piece to be chucked is 
operated on in a horizontal machine such as a lathe, or 
in & vertical lathe, such as a Bullard mill, which is 
like a lathe with a vertical spindle carrying a horizontal 
face plate. Such a machine will carry a heavy piece with 
ease ; and the piece, once on the table, can be easily fixed. 
Gravity has not to be contended with. If small, the piece 
is first drilled through the solid, and if large, bored out with 
a single cutter fixed ina bar. It is next run through with a 
short four-lipped boring tool or pointless twist drill, and 
then a fluted reamer is put through it. 

The finishing cut is done by an accurately adjusted 
reamer with movable blades, and this is a tool to be rapidly 
fed down. The essence of the operations is to bring the 
hole quickly to size within *01 or ‘02 inch, the small 
remainder being left for the reamers to remove. The com- 
pleted holes when made must be gauged. Here we come 
in contact with the system of limits or tolerances. The 
essence of good and accurate manufacture is to make every- 
thing more or less inaccurate, yet so little wrong as to be 
better than carefully-made work by the old system. 

To this end everything is made to two gauges. Thus, to 
a workman who is making bored holes, there i& supplied a 
double ended hardened and ground steel cylindrical gauge. 
Having completed his cycle of operations he tests the hole 
with this double gauge. He must be able to pass one end 
through the hole with ease and smoothness. The other end 
must not enter. One end of this gauge has a diameter. it 
may be of 3:0012 inches, while the other end measures 
2:9996. It is certain then that the bored hole is not four 
10,000ths of an inch too small, and it is equally cert.in not 
to be twelve 10,000ths too large. The same system of 
gauging is applied to turned parts. For keying fits there 
are certain limite, and for running fits there are certain 
limits, and the turner has a double solid snap or jaw gauge, 
one end of which must pass freely over the turned piece, 
while the other end must refuse to go on. Now it only 
remains to select proper limits for all turned and bored 
parts to be interchangeable. Talk to an ordinary turner 
about the 4,000th part of an inch and he will disbelieve his 
own capacity to work to it. Give him two rod gauges that 
differ by that quantity and he will readily turn to the 
difference, for his skill is better than his ideas of exact 
magnitude. "The system of limit gauges avoids all reference 
by the operator to sizes, He has his gauges and he has his 
drills, reamers, boring bits, or adjustable reamers handed to 
him from the tool room, and they are of correct size, and he 
uses them until the limit gauges begin to show a first 
indication that the piece is too big or too small, when it is 
his duty to apply for other tools. His safeguards are his 
gauges, and he requires no further aids. While a hole can 
be reamed out truly circular, it is less easy to turn truly 
cylindrical, and all truly accurate work, such as the journals 
of hardened spindles, is finished by grinding. This is 
especially necessary for such parts as are case-hardened, for 
they twist out of truth and must be ground to truth, for 
which purpose a little material is left by the lathe. The 
object of good machine work is to leave a minimum of hand 
work to be done. A file is ouly to be used on non-fitting 
parts, 

Accurate surfaccs are, of course. scraped to fit, but this 
applies rather to machine tool sliding surfaces and to the 
bearings of dynamos if of gun-metal. Fully to carry out the 
manufacturing of electrical machinery in the most economical 
manner, it must first be designed with a view to meeting 
these requirements. Parts must be capable of being 
machined cheaply, that is, by being amenable to the operation 


- method of driving. 


of the best working machines. Planing must so far as possible 
give way to milling, and the simpler forms must be chosen. 
The old preponderance of the lathe has gone. The vertical 
form of lathe has largely taken its place. On this machinea 
piece may be bored or turned as in a lathe, but much more 
readily. 

Screw threads may equally well be cut on a vertical as on 
a horizontal lathe, but obviously the vertical lathe is a tool 
for short work, like fly-wheels or couplings or spiders, For 
work to be machined at several angles, it is better to provide 
a suitably divided index plate than to trust to division by 
change gears. For large surfaces, or bearing strips, milling 
machines are made of large capacity much in the form of 
planers. Some of these machines carry and operate three 
tools at once, the mill spindles being vertical and horizontal 
as well as adjustable. Where planing must be done, there 
are side planers—that is, machines with one side perfectly 
open to admit work that may project long distances beyond 
the machine table. Such a planer will be comparatively 
small, and suitable for light work, but will do the edges 
of wide pieces that cannot be put between the ordinary 
machine double standards. 

The modern machine shop is distinguished by its 
Its tools are all electrically driven. 
Small machines are, perhaps, best driven from a line shaft 
driven by a single motor. Larger machines are fitted with 
their own motors, In pursuance of the same idea, large 
work is now sometimes carried out upon J-slotted and 
planed cast-iron floors, and in place of taking work to the 
machine tool, the tool is brought to the work. Electrical 
driving is particularly applicable to this arrangement— 
indeed, is the cause of the arrangement having been adopted. 
The future will see the truly skilled mechanic consider- 
ably advanced in position and responsibility. It will also 
sce the position of the shop labourer improved. No longer 
will it be a crime, even in the eyes of the trades unions, 
to take a labourer and allow him to double his wages by 
attending to machines set up by skilled mechanics. [t will 
be fully recognised that unless the English labourer be 
allowed to do this, the work he is refused will not be done in 
England at all, simply because a skilled man's wages cannot 
be afforded on such a class of work. The work will go out 
of the country if not done by our own labourers. 

The electrical. manufacturing shop will be a clean place 
and totally unlike the old-fashioned grimy den so many of 
us recollect in the days of our apprenticeship. It will be 
suitably warmed to 55? or 60? and properly ventilated, and 
every worker in the shop will have his own wardrobe and wash- 
ing facilities. Probably the ranks of gentility in the shape of 
badly-paid clerks will be considerably depleted when there 
are many such shops, because with facilities to be decent and 
clean there are many clerks who would make good and 
intelligent machine workers, and find the work infinitely 
easier and better paid than quill-driving in a dreary office. 
English tool makers have fallen greatly into arrears. True, 
the primary cause has been the stifling efforts of the unions, 
but the employers have themselves to blame for the fact that 
the unions have been made up of such men as have controlled 
them, for few shops have paid the slightest attention to the 
decencies of life, and no decently dressed man has even 
had a clean square foot of space in which to keep a change of 
attire, much less any facility for washing or comfort of even 
the meanest order. It appears to us that given such 
facilities there are many clerks who would be glad to 
exchange the drudgery of an office for the atmosphere of a 
really well-ordered machine shop, in which they might find 
some advancement. This is but one of the many directions 
in which the future practice may depart from the present. 
In other directions there are changes in the methods of doing 
work. The lathe with its single tool is still unrivalled in 
certain directions, but for much of the work done on it, it is 
costly and unsuitable. Flat surfaces hitherto done on the 
lathe or planer may be done more cheaply by a milling tool, 
and in a modern shop large milling cutters several inches 
diameter with inserted teeth may be seen travelling over flat 
work at a feed of 7 inches a minute. Hand wheels, gear 
blanks, and other articles of circular cross-section are now 
rotated slowly against the face of a formed milling cutter, 
where formerly they would be laboriously cut in a lathe with 
a single cut, Within an hour or two of writing this the writer 
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has seen six circular milling machines in the charge of one 
young man. His duty was to keep the machines going, and 
without haste or hurry he often had all six in full work, and 
only less than six when two jobs happened to run out 
together. This one man was doing the work of 12 lathes 
and 12 men. i 

Turret machines again, which are but a form of multiple 
tool lathe specially designed for repetition work, are essential 
to good and cheap production ; while the same machine, with 
wire feed and entirely automatic in action, is essential to the 
cheap production of the many small screws, and other small 
parts used in all kinds of machinery. A truly cylindrical 
spindle or shaft cannot be produced on the best lathe, and no 
high speed engine should be made in which the shaft bear- 
ings are not ground to truth. Grinding consists in slowly 
rotating the work against a rapidly revolving emery or 
carborundum wheel. There is no pressure between wheel 
and work; the wheel removes simply such parts as stand 
above the general level, and tones down the whole to one true 
surface. The gun-metal bearings in which such spindles or 
shafts revolve are internally ground, and the last final opera- 
tion of hand-scraping of the bush is reduced to a minimum. 
Not only will the future see individual manufacturers work- 
ing to the limit gauge system, but in many cases it will find 
him making to certain standard dimensions, so that his 
50-KW. motor will interchange with those made by others. 
When all this has been accomplished, machinery will be 
better and cheaper. It will be applied to more of the opera- 
tions of life, and will finally result in easier lives, shorter 
hours, and better surroundings for all. 

To-day everyone is working double the hours that should 
be necessary to turn out an equal product. Modern shops 
are doing work at half the cost of many of the older 
shops. When one realises how, with old methods, which to- 
day are no methods, Great Britain is, after all, not very far 
. behind in the race, owing to her unrivalled resources, posi- 
tion, and natural energy, it becomes apparent how, in a few 
years’ time, she may easily regain the ground iost, and place 
herself at the van once more. All that is required is a frank 
recognition of the modern methods of doing work, combined 
with scientific and correct technical knowledge. 

English workshops are very backward, backward in their 
tools, in their methods, organisation, and general equipment, 
and they are backward in their men, who, because they have 
obeyed the trades unions, and forbidden the labourer to 
improve himself, have failed to secure the jobs for them- 
selves, and handed them to the foreigner. Free to use their 
own instinct of competition and self-preservation, the 
workmen would demand of their employers the adop- 
tion of the modern system. 

One of the great aids of the modern 
the jig. The term jig covers a wide range of 
articles. In brief, a jig is an article to which 
work is attached, or which is itself attached to the 
work with the object of facilitating the performance 
of machine work. Thus if a casting is to be 
accurately drilled in several places, it will be difficult and 
laborious to lay out each hole in its proper place and drill it 
with accuracy. But we may make a jig to help us. This 
may be a box to hold the piece to be drilled. Inthe sides of 
the box are holes fitted with hardened steel bushes, through 
every one of which the proper size of drill is passed. 
Obviously, the piece rigidly held inside the jig will be 
similarly drilled. Once we have our correct jig we can 
cheaply copy it by hundreds. In manufacturing machinery 
there are jigs or special fixtures of this and similar descrip- 
tions for almost all details, and the tools and appliances that 
are prepared to make a single machine may be mere bulky 
than the machine itself. Once made, however, and the 
question of machine manufacture is simply the operation of 
machine tools by the aid of the appliances. To prepare jigs 
and tools it is requisite to employ men of skill, but labourers 
can do all the rest. Brought to simple language, the past 
policy of the trades unions has been to forbid the labourers 
to operate the machines, and thereby they have deprived the 
skilled men of the opportunity of making the jigs, &c., work 
Which does demand skill. 

Thus the possession of modern high-class machine tools is 
one part only of the modern system of manufacture. This 
economical employment is a question of accessories and of 


system is 


means of instantly applying such accessories to perform 
accurate work. But given the accessories in the form of 
jigs, the tools to be used must be good. Machine manu- 
facture is based on the boring of holes to correct size and in 
a correct place and direction. As the boring of a hole cannot 
be finished at one operation, we see how important it is that 
the series of boring tools employed shall bear a correct 
proportion to each other in diameter, so that as an operation 
approaches finality, the final tool employed has almost no 
material to remove. 

An example of an expensive tool applied to an 


apparently trivial work, is the large and heavy cutting 


press that stamps out sheet-iron discs and segments for arma- 
ture cores, &c. These embody expensive dies and heavy 
frames, but they produce discs of identical size demanding 
no hand work of any moment when assembled. Similarly 


in place of slowly and laboriously slotting the seate of the 


field pole-pieces upon the frame of a generator, the future 
should see all these bored out in a fraction of the time now 
consumed. It is characteristic of old methods that the 
labour cost of parts is out of all proportion to the weights, 
In many small things this disproportion still holds to some 
extent, but it is in this direction that endeavour should be 
directed towards cheapening, and when this has been suc- 
cessfully accomplished much of the spirit of modern machine 
manufacturing will have been absorbed. 


TRAMWAY GAUGES. 


[COMMUNICATED.] 


'THERE are three principal tramway gauges prevalent in this 
country. They are 4 fcet 84 inches, 4 feet, and 3 feet 
6 inches. There are doubtless others, but the very mention 
of three ought to be alone sufficient to show the confusion 
with which the industry is saddled. In the early days of 
railways there was some excuse for the multiplicity of gauges 
which existed, because there was no general appreciation of 
the vast growth of the railway industry, nor of the rapid 
approach of the day when a break of gauge would prove so 
costly. Long enough before the Great Western Railway 
abandoned its 7-foot gauge it had been compelled to adopt 
the third rail system, so as to provide for through traffic, and 
for years the company built their new engines and cars in 
such a manner that when the broad gauge was finally 
abolished, all modern stock could be placed on standard axles 
or frames, so that the final change was well prepared for ; but, 
nevertheless, the original error in choice of gauge was long a 
heavy tax on the company. We say error, not because it 
was necessarily an error, but because it was made so by the 
standardisation of the narrow gauge, just as all but one of 
the numerous tramway gauges will be put out of Court by 
the final standardisation of one gauge. 

Is it not a matter of surprise that with all the lamentable 
and costly experience of the railroads, there should be at 
this late day a repetition of the error on the part of the 
tramways? The fixing of one gauge, and one only, ought to 
have been long ago the prerogative of the Board of Trade. 
We do not pretend to say what should be the gauge adopted. 
There is much to be said in favour of the standard railway 


gauge of 4 feet 84 inches, the chief argument in its favour 


being that it is standard, and would some day enable the 
steam railroads to interchange vehicles with the tramways to 
a certain extent. | 

But considerations connected with rail grooves, width of 
tread, and so on, may be advanced to show that perhaps, 
after all, this argument may be pushed too far, and that the 
expense of the wide gauge is not likely to find any counter- 
vailing advantage in the possible interchange. The most 
usual tramway gauge at present is probably the 8 feet 
6 inches. This is a very convenient gauge; it does not fill 
the streets too much with the wide vehicles that would 
inevitably be built were a wide gauge adopted. On the 
other hand, this gauge provides a very narrow space between 
its wheels for containing.motorg; gears, and so on, and the 


gauge. 
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packed appearance of the truck of a 3 feet 6 inches car is 
rather apt to make the observer turn favourably to a wider 
Yet the 8 feet 6 inches gauge has, so far, been 
fairly satisfactory, and there are advocates for even the 


.narrower gauge of 3 feet, just as there are advocates for 


i 


4 feet, or any other gauge. But it may be said with trnth 
that any of the gauges would serve, and if selected would be 
better than the mixture into which the country is drifting 


.for lack of some strong authority which should fix the 


standard and permit no departure therefrom. 
The confusion of the horse tramway gauges has been per- 


petuated successively through the era of steam traction down 


to the era of electricity. 


The anxiety to keep traffic going 
may have had something to do with the matter, but has 
been allowed to exert too much sway. It should not be 
allowed any weight in face of the desire to reduce an odd 
gauge to standard. The present advantage is not worth the 
charge in perpetuity that it may involve. The narrow and 
one-horse view still held of tramways is only too painfully 
apparent in the struggle of so many pettifogging com- 
munities to control the lines within their own areas, and to 
overlook the broad question of interurban traffic, so that the 
spectacle is seen of adjacent towns with different gauges— 


.& repetition of the different gauges of the railways of the 


in America. 


three adjacent Colonies of New South Wales, Victoria, and 
South Australia, not to mention West Australia or Queens- 
land. 

The question of gauge is one that might well be taken up 
before it is too late. Indeed, it is already late, but better 
now than when a greater mileage has been laid down. It 

might fitly form a question on which the Tramways and 
Light Railways Association could expend some energy and 
o lead to the subject being placed under a hard and fast 
rule—a compulsory gauge for all new construction. Such 
a compulsory rule would not be in existence long before 
all lines would begin to conform to it, and the non-conforming 
gauges would come into line as thoy came to need recon- 
struction. The economy would be great, and the present 
confusion of dimensions and types would disappear. In 


tramways, as in railways, it can be fairly claimed that one 


badly selected standard is better than half a dozen well 
selected standards. A rough examination of various 
systems shows 37 with standard gauge, 10 with 4 feet, 25 
with 3 feet 6 inches, and seven with 3 feet. The proverbial 
wisdom of Glasgow comes out in the folly of 4 feet 74 inches, 
and there are gauges of 2 feet 3 inches; 2 feet 84 inches; 
2 feet 114 inches and 5 feet 3 inches; the last is the standard 
Irish gauge. These gauges we pick out of a list of all lines. 
In both number and length, as well as in their general 
importance, the 4 feet 85-inch lines come a long way ahead, 
especially if to the list be added the lines that conform to 
the Irish standard gauge. Of light railway orders so far 
confirmed by the Board of Trade, the standard gauge is well 
to the front. A study of any list of English lines affords 
convincing proof that the promotion and construction of 
tramways in this country are still governed by exploded ideas, 
and marked by lack of Forest and energy of a most 
lamentable order. 


REVIEWS. 


American Telephone Practice, By KEMPSTER. D. MILLER. 
New York: American Electrician Company, 120, Liberty 
street. 

This is a volume of 511 pages of large quarto size, 
purporting to cover the whole field of. telephony as practised 
In the preface the author observes that he 

; “has endeavoured to present in as clear a 

manner as possible the general principles of telephony, the 

design aud construetion of commercial apparatus, the circuits 
connecting such apparatus into operative systems, and the 
methods used in tlie construction, operation, and maintenance 
of these systems." 

It cannot be suid that the book altogetl. er fulfils the 


expectations aroused by the preface. When a book reaches 
its third edition in three months, it is a proof either that it 
possesses acknow ledged excellence in itsclf, or that it breaks 
virgin soil: it may even be a proof of a claim to both of 
these distinctions. In the domain of telephony we hesitate 
to describe this as an excellent work : it is certainly not a 
good text-book ; but that it breaks some new ground over a 
wide area, there is no room for doubt. 

Of all modern developments, few ;have assumed 
such magnitude in America, and none promises such 
expansion in the United Kingdom, as that of telephony, vet 
none is so poorly furnished with up-to-date text-books. It 
is true there is in this country a work of some 500 pages by 
Preece and Stubbs, but it is out of date; and there is 
another of more modest dimensions by Poole, but it also 
needs bringing up-to-date. In America there was no 
telephone book of any merit in the market until Mr. Miller’s 
work appeared. 

There are many American telephone experts capable of 
giving. and doubtless willing to give, to the world a test- 
book on telephony, but they are prevented from so doing by 
their employers. Mr. Miller appears to be a free lance. 
But this very independence has its drawbacks, and no doubt 
it accounts, in some measure, for the meagre descriptions 
given by its author of some of the best and most modern 
telephone installations, as well as for some antiquated 
matter. 

It is impossible to read through the pages dealing with 
certain departments of telephone work without coming to 
the conclusion that the writer has but a limited practical 
experience in telephone engineering. Much of the matter 
has about it the ring of a patent specification, being of a 
comprehensive and rather general character. We get the 
broad general principles of many parts of the subject, instead 
of exact working details, which would be of far more value 
to the student : this is one reason why we do not consider it 
a good text-book. But this much must be said, that there is 
a good deal in the work which has not prev iously been pub- 
lished ; and all the matter, except what is antiquated, is 
interesting as well as instructive. 

Three months ago a copy of the first edition was 
placed in our hands for review, but before our review 
was ready the third edition came to hand; we shall 
therefore review this edition. Viewing the book as one 
of much interest to a large body of our readers, giving 
to English telephone engineers valuable information not 
hitherto contained in any work on telephony, we shall 
indicate, rather fully in some cases, the subject matter of 
each chapter, and while a full criticism will probably prove 
useful to our readers, it may induce Mr, Miller to introduce 
into his book improvements which shall render it more 
instructive on both sides of the Atlantic. 

As is usual in works of this class, the early pages are 
reserved for the historical part of the subject. The first and 
second chapters are devoted by Mr. Miller to the history and 
principles of the magneto telephone and the battery trans- 
mitter respectively, the information, useful in itself, being 
furnished very succinctly. 

Chapter III. deals with receivers, all of the Bell type, and 
the descriptions are detailed and clear. With regard 
to their construction, the author, arguing with much 
force, is of opinion that it is poor  construction— 
(1) to secure the magnet in the shell at the end 
furthest from the diaphragm ; (2) to secure it rigidly near 
the diaphragm and at the opposite end ; and (3) to use in 
vital portions of the instrument any of the materials imitat- 
ing hard rubber. 

To some extent American practice, so far as receivers are 
concerned, differs from English, The fixing between 

the magnet and its case is made close up to the pole-pieces, 
and the adjustment is capable of alteration, and the form of 
the case itself differs somewhat, 

Chapter IV. is devoted to carbon transmitters. The 
granular transmitter has no rivals even in America, Several 
forms, differing from each other in small details, are 
described. The only form calling for special remark is an 


instrument designed to produce actual alterations of current 


iu the primary. It has recently been patented by Messrs. 
Payne & Gharky, of Philadelphia, and powerful results are 
claimed for it. There are five electrodes, two of which are 
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connected together and to the diaphragm by a sort of piston 
rod, and are movable between the other three. Granular 
carbon is placed between each pair of electrode faces. 

Chapter V. treats of. induction coils, but brings before us 
nothing new. 

Chapter VI. deals with primary batteries. The usual 
Leclanché and Fuller's bichromate cells are described, as well 
as a form of Gravity Daniell. A new cell which has recently 
come into extensive use for certain classes of. telephone work 
deserves some notice. This is the Gordon cell, manufactured 
by the Gordon Battery Company, of New York. Briefly, 
its features are: A negative element, consisting of a perforated 
tin cylinder filled with black oxide of copper, which is a 
powerful depolarising agent. Three porcelain lugs are 
attached to the lower portion of the cylinder, and upon these 
rests the positive element, also of cylindrical form. Its 
substance is amalgamated zinc, and its dimensions are: 
diameter, 55% inches, width, 24 inches, and its weight 14 lbs. 
The electrolyte isa strong solution of what the manufacturers 
term “ electro-sodium ’’—probably caustic soda. The elec- 
tromotive force, which is constant throughout the life of the 
cell, is very low, being about 66 volt, but its resistance is 
also extremely low, being only 04 ohm.. The cell has a 
capacity of 300 ampere-hours when discharged at a rate 
varying from 1 to 6 amperes. Larger sizes are made with 
capacities as high as 1,000 ampere-hours. The cell is well 
adapted for closed circuit work where a small steady current 
is required fora long time. It requires little or no attention 
until completely exhausted, does not freeze at ordinary tem- 
peratures, and is free from local action. It is frequently used 
as a reserve battery in small exchanges with common battery 
to supply current in case of failure of the storage battery. 
But the low E. M. F. means a big installation, and this in turn 
means space, which in this country, at least, is not casily 
procurable, and is generally an expensive item. 

Chapters VII., VIII. and X. deal with calling apparatus. 
Magneto-generators, automatic cut-outs, bells, &c., are all 
dealt with at length, and it is noticeable in Chapter X., as 
indicating the trend of modern practice in the direction of 
doing all ringing from the Exchange, that a considerable 
portion is devoted to power generators. 

In Chapter IX. the hook switch and the circuits of a 
telephone are dealt with. Various switches are described, 
and the connections of a number of telephone sets are shown, 
but no new feature is brought before us, Concerning con- 
tacts, the author emphasises the necessity for all, save those 
of platinum, being of a rubbing nature. In Mr. Miller’s 
opinion, German silver springs bearing on brass contacts 
make the best combination, and he points out that in no 
case should the contact through the pivot screw of the lever 
be depended upon. 


In Chapter XI. an interesting résumé is given of what 


has been done by experimenters towards devising a service- 
able form of telephone repeater. : 

Chapter XII. merits special commendation. It is devoted 
to a consideration of self-induction and capacity, and their 
effects upon undulatory currents. ‘This, and the succeeding 
chapter on “Telephone lines,” besides treating of earthed 
circuits, common return circuits, and translators, deals 
with inductive disturbances and their elimination. These 
matters are given an amount of space which their import- 
ance merits. | 

Chapter XIV. describes several forms of simple switch- 
boards for small exchanges, but calls for no comment. 


(To be continued.) 


Science Abstracts, Vol. III. Edited by W. R. Coorrr, 
M.A., B.Sc. London: E. & F. N. Spon, Limited, 1900. 


The completion of the third volume of this invaluable 
literary sketch-book, so to speak, is brought to our notice by 
the arrival of the index. The volume for 1900 comprises 
2,525 abstracts, as compared with 2,000 in 1899; the 
Increase is no doubt due in part to the inclusion of steam 
plant and automobiles, but by far the greater part is evidence 
of the steady widening of the field of operations, thanks to 
the incessant progress of the scientific treatment of indus- 
trial operations and of scientific research in all countries. 


The fact that the number of journals reviewed is but little 
greater than in the preceding year supports this view. 
Anything like a review of the past volume would be a 
herculean task, after the order of reviewing an encyclopadia ; 
but in point of fact, no such review is needed. Srience Ab- 
s/racts may now be considered firmly established asa work of 
reference indispensable to engineers ; it is one of those things 
that fill a void so well, that their existence is looked upon as 


part of the order of Nature; we can only wonder how we got 


along in the benighted ages prior to 1898, when S.A. was 
not! Mr. Cooper and his staff (now numbering 66) are to 
be congratulated, upon the success which has crowned their 
arduous labours.’ 


ELECTRICAL WORK AT THE GLASGOW 
INTERNATIONAL EXHIBITION. 


On Thursday last week Mr. Thomas Young, engineer and 
electrician of the Glasgow International Exhibition, lectured to the 
members of the University Engineering Society on “The Engineer- 
ing and Electrical Work of the Glasgow Exhibition, 1901." After 
detailing the engineering side, Mr. Young invited the consideration 
of his hearers to the electrical department, which, by some, might 
be considered of the greater interest. The generating station 
and plant, the lecturer said, is erected at the south-west 
end of the Machinery Hall, and consists of 12 sets of combined 
steam engines and dynamos, giving a total output at the terminals 
of 4,176 E.H.P. Five of these dynamos are working at a pressure 
of 500 — 530 volts at the termiuals, and seven at a pressure 
of 250 to 265 volts. This range in the voltage isallowed in order to 
provide for loss in transmission to the various statious or points of 
distribution through the various sections of the Exhibition. Three 
of the dynamos are compound-wouud, but all are used as shunt- 
wound machiues, and coupled up to the bus bars of the main switch- 


board on the parallel system. With compound-wound machines 


(apart from other considerations) the method adopted for connecting 
them in parallel is more complicated, and requires extra switch 
gear, &c., 80 that a machine may be switched iu as the load increases, 
or be switched out as the load decreases, without the risk of chang- 
ing the direction of the current in the windings (or polarity of the 
mapgnets)—a contingency which is easily overcome when shunt 
machines are used. 

The main switchboard consists of 15 panels of polished and 
enamelled slate slabs, and measures 31 feet 9 inches in length by 
7 feet in height. Upon these slabs and in front are mounted the 
regulating, controlling, and recording gears, and connected to the 
respective bus bars which are mounted at the back of the slabs. 
Each dynamo is connected to the bus bars of the main switch- 
board, through au automatic magnetic circuit break switch, 
amperemeter, shunt regulator, and double-pole fuses. The main 
switchboard is also fitted with the necessary feeder logs, earth 
recorders, direct reading aud recording volt and ampere- 
meters, electricity meters, circular dial timepicce, &c. The shunt 
regulating resistance frames are placed iu the space behind the 
switchboard and counected by means of suitable links through the 
slate slabs to graduated handles in front, so that each can be easily 
operated by the attendant. The distribution stations are seven 
in number, six being arranged as follows: — Two in the Machinery 
Hall at the north-west aud south-west ends, one in the Grand 
Avenue, and three in the Industrial Hall. From the above stations 
all arc and incandescent lighting is controlled. 

The incandescent switch and fuseboards are separate from the 
arc switch and fuseboards, both in the manner of erection and 
supply. Each arc or incandescent switchboard is fitted with two 
double-pole quick-break change over switches, connected by an 
insulating link to form one change-over main switch, and the 
necessary number of single arc circuit switches with double-pole 
fuses, or double-pole incandescent sub-main switches with double- 
pole fuses, as the case may be. The arc circuit regulating resistances 
are mounted upon angle iron frames, 10 inches clear of walls, and 
behind, or conveniently near to, the respective switchboards. 

The various sections of the Exhibition are lighted by means of 
Brockie-Pell 10-ampere arc lamps of various types, and incandescent 
lamps of various powers. In the main buildings, the arc lamp is 
adopted for general lighting, running 10 lamps in series on a 500- 
volt system; for all other buildings the arc lamps are run five in 
series on a 250-volt system. Geuerally speaking, the arc lighting 
is calculated and arranged on the basis of 750 square fect of floor 
space foreach 10-ampere arc lamp. The general height from the 
floor level to the centre of arc in the main buildings is 23 feet, and 
in other buildings about 12 feet. The wiring of these arc lamps is 
so arranged that every alternate lamp is connected to a different 
circuit, so that in cases where a particular lamp or circuit happens 
to get out of order, the general lighting of that portion of the 
building will not be seriously affected. In addition to the arc 
lighting of the main buildings, there is also a complete pilot 
system of incandescent lighting, arranged so that all the principal 
passages, &c., can be lighted direct from the Corporatiou supply. 
The main cables, which are supplied aud laid by the British 
Insulated Wire Company, Limited, Prescot, are low tension triple 
concentric cables, class A, insulated with impreguated paper and 
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lead covered. These cables are seven in number, each baving a 
sectional area of inner copper conductor of 25 square iuch, aud over- 
all diameter of 1°73 inch, and are laid in a wood conduit beneath 
. the flooring, between the main switchboard and the various sub- 
stations and switchboards, the total length being almost 4,000 
yards. The lead covering of these cables will be metallically 
connected together at several points aud the whole connected to 
earth. The voltmeter pilot wires are also lead-covered and run in 
the same conduit as the main cables. 

Each sub-station switchboard is fitted with change-over switches, 
and can be supplied from either the Corporation or the Exhibition 
supply. Of course it is not expected that the whole Exhibition 
system will be thrown on to the Corporation supply, even for a 
short time, the object of the reserve beiug to compensate for any 
slight deficiency that may take place during the running of the 
Exhibition plaut, and more particularly to have a completely inde- 
pendent supply for the pilot system of incandescent lighting 
throughout the various sections. To ensure the last object the main 
cables are duplicated at various points, and an extra length of 
403 yards of 25-inch triple concentric class A cable laid down, in 
addition to other cables of smaller sizes. The branch main cables 
and sub-main cables, also supplied by the British Insulated Wire 
Company, are laid in wood conduits beneath the flooring or run 
overhead fixed upon insulators between the sub-switchboards and 
the distribution fuseboards. 

The arc circuit cables for the main buildings, supplied by Messrs. 
Frankenburg, Limited, Salford, are run overhead between the dis- 
tribution fuseboards and the various lamps, resistances, switches, 
&c., fixed upon insulators, or enclosed in wood casing or iron tubing, 
according to the nature of the particular section. The incan- 
descent wires are run between the distribution fuseboards, and 
the various lamps, switches, &c., are enclosed in wood casing or iron 
tubing. 

A searchlight, supplied by the British Schuckert Electric Com- 
pany, is to be crected on the dome of the Grand Concert Hall. It 
is fitted with parabolic glass mirrors 1,500 millimetres in diameter, 
and the lamp and equipment is regulated by two small electric 
motors. The weight, complete, is nearly 14 tons. The electricity 
working the searchlight is taken from the Corporation supply—85 
amperes at 500 volts, and transformed to 150 amperes at 110 volts, 
the pressure required for working the light. 

Many of the exhibitors will show machinery in motion driven by 
electric motors. In the Machinery Hall there are over 60 motors, 
in the Grand Avenue three, and in the International Hall a like 
number. These range in power from 3? to 160 m.p. Two electric 
cranes are used in the unloading of exhibits, one at the railway 
siding loading bank, a joint exhibit by Messrs. James Carrick and 
Sons, Edinburgh, and the British Schuckert Electric Company. 
The other, which has a lifting capacity of 3 tons, is situated 
in the goods yard at the Industrial Hall, and is provided by Messrs. 
Wimshurst, Hollick & Co., Limited, South Fambridge, Essex. Both 
cranes are supplied with electricity frcm the Corporation mains. 

The lecture, which was profusely illustrated with lantern slides, 
ne greatly appreciated, and at the close, Mr. Young was cordially 
thanked. 


£ 


THE FALL OF TELEPHONE WIRES AT 
LIVERPOOL. 


On Monday afternoon snow fell heavily in Liverpool, the fall 
increasing towards evening. Great interest was manifested in the 
working of the electric tramways system, as there had not been any 
previous heavy fall of snow since the extension of the system to 
its present dimensions, and wonder was naturally excited as to how 
the system would work with a heavy coating of snow on the track. 
As a matter of fact it worked without any serious hitch, 
though the cars in their progress had to push a considerable weight 
of snow before them owing to the heaping up of the snow by the 
life-guards as the cars moved on. A serious and fatal fall of over- 
head telephone wires, however, occurred, and caused a cessation of 
the electric car service on some important routes, and a general 
stoppage of street traffic in the vicinity of the scene of the accident. 
At six o'clock the fall of snow became exceptionally heavy. 
Shortly before seven, a stack of telephone wires crossing the wide 
part of London Road aud Pembroke Place at right angles, fell to the 
street, coming into contact with the overhead trolley conductors in 
their fall. The accident was, no doubt, due to the heavy accumula- 
tion of snow on the bunch of wires over one of the widest spans in 
the city. The pedestrian traffic is greatest about seven o’clock at 
the point of the accident; several persons were consequently caught 
by the wires and entangled among them in a distressing manner. 
Every assistance was rendered to those who were so unfortunately 
placed, ropes being used in some cases in the endeavours to free 
them from the tangle of wires in which they bad become ensnared. 
One of the sufferers—a Mr. T. W. Singleton, of Liverpool -was dead 
when finally released. A second man, named Thomas Hankey, a 
carter, who was proceeding with his horse and cart along Gill Street, 
which lies almost longitudinally with the line of wires which fell, 
was also killed. In his case, his horse was struck by the falling 
wires, and fell to the ground.  Hankey went to the animal's 
assistance, and, it is supposed, received a heavy electric shock, as he 
succumbed in a few minutes. A second horse which was passing 
along Gill Street, received the full force of the falling wires on 
its back, and was killed on the spot. A third horse, which was in 
Great Newton Street, which lies parallel with Gill Street, was also 


Struck by the fallen wires and killed. About 13 persons are known 
to have been injured by the fallen wires. In all of the cases the 
injuries are reported as burns, or burns and shock. 

Through falling on the live wires of the electric car system, 
current was imparted to the fallen wires, and vivid discharges of 
electricity went on for some time, causing great consternation 
among the large crowd of people which had assembled near the line 
of accident, and increasing the terror of the unfortunate people 
who had become entangled. At a late hour Mr. Bellamy, 
the manager of the tramway's undertaking, stated that the 
wires of the electric tram system had not been broken or fallen at 
all, and that a second bunch of between 20 and 30 telephone wires 
had also fallen in Lodge Lane, a mile and a half from the scene of the : 
fall above referred to, but that in the case of the Lodge Lane wires 
they had been cleared without personal injury. The overhead wires 
at Liverpool are controlled by the National Telephone Company. 
This company has lately been subetituting an underground conduit 
system for the overhead system, but a large area of overhead wires 
is yet in existence. For some time after the electric car traffic was 
resumed the running was irregular, owing to the irregular demand 
made on the supply, many cars having been stopped in groups and 
an excessive demand being made on the supply on starting. 

An official police report of the occurrence has been made. It 
states that at 7 p.m. on the 4th inst., a number of telephone wires 
crossing Islington, London Road, Pembroke Place, and the adjacent 
street, collapsed, presumably with the weight of snow, that they fell 
oa the overhead electric conductor and that the current was trans- 
mitted straight to the broken telephone wires. A great number of 
persons, the report states, were leaving town by these thoroughfares, 
and some of them became entangled in the broken wires and 
received electric shocks. The report details assistance rendered by 
the police, and that during their efforts to extricate the persons who 
had been caught by the wires, three constables received electric 
shocks. It states that messengers were sent to the tramway offices, 
Sir Thomas Street and Pudsey Street, to the Highfield Street 
generating station, and to the telephone company's offices, Exchange 
Buildings, in order to get the current shut off. Owing to tele- 
phonic communication being destroyed messengers had to be des- 
patched to these centres on foot. Mr. Bellamy, general manager of 
the tramways, Mr. Mellins, traffic superintendent, and a force of 
tramway employés were quickly on the scene, and Mr. Bellamy at 
once took steps to have the main current of the car system cut off. 

The officials at the offices of the National Telephone Company, 
Liverpool are naturally reticent about the disaster, and at the 
preseut time could probably add little to the main facts of the case 
as already stated. Mr. E. J. Hidden, the Liverpool manager for 
the company, has expressed the opinion that the accident was due 
to the snow on the wires, and that a good many poles were reported 
to have fallen at different parts of the city from the same assumed 
cause. The manager has further stated that the company were at 
the present time removing the overhead wires where they crossed 
the tramway wires, but that this work would necessarily take time. 

The accepted explanation of the fatalities andthe injuries received 
by those persons who were caught by the fallen wires is, that owing 
to contact with the main supply wires of the electric car system at 
a point near one of the feeders, the fallen wires received a heavy, 
and, for a time, continuous charge of electricity, and that it was 
the electricity and not the falling ofthe wires or their weight which 
caused the death of the two persons, and of the horses, and caused 
the injuries to the injured persons. The report from the Royal 
Infirmary, where two of the injured persons remained, supports the 
explanation given. Sixteen persons in all were treated at the 
Infirmary after the accident, but 14 of them were able to proceed 
to their homes. | 


—————— ERR 


LEGAL. 


HanRBuUnG Inpia-RuBBER COMB COMPANY AND ANOTHER 
v. MARTIN. 


In the High Court of Justice, King’s Bench Division, before Mr. 
Justice Mathew, January 28th, 1901. 

This was an action brought to recover damages for breach of an 
agreement to endorse acceptances for a sum of about £393. The 
answer of the defendant was, first, that no such contract was ever 
made; secondly, that if it was made, it needed to be in writing, 
under Section 4 of the Statute of Frauds, as being a promise to 
answer for the debt of others. "The plaintiffs are manufacturers of 
materials used for electrical purposes, and upon the introduction of 
the defendant they had supplied goods to the amount above men- 
tioned to the Crowdus Accumulator Syndicate, which had been formed 
to work patents for the manufacture of materials connected with the 
storage of electricity. The syndicate had used this process, but not 
very successfully, and found themselves unable to meet their obliga- 
tions, so that the- plaintiffs, among others, were obliged to bring 
actions againstthem. The plaintiffs recovered judgment, but before 
this was put in force, the defendant (chairman of the syndicate) 
called on Mr. Winter, who represented the plaintiffs, and entered 
into the alleged agreement. The jury decided that the 
defendant's evidence could not be acted upon against 
that of the other two witnesses, and found upon the question of fact 
a verdict in favour of the plaintiffs. The question arising under the 
Statute of Frauds was argued before the judge on Saturday, January 
26th, and came up for judgment on the 28th. 

The JupGE said that apparently the defendant said to Mr. Winter: 
“The effect of issuing execution and sweéping away the goods will 
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be to destroy the company.” He was himself a shareholder to the 
extent of £5,000, and other members of his family were interested 
in the company. What he wanted was time, so that he could secure 
the sale of the company or raise fresh capital. The defendant 
offered a bill at six months to be endorsed by him and by his brother, 
the debenture holder, but Mr. Winter objected to that, and said 
that he would accept two bills, one for three months and the other 
for six months. According to the finding of the jury, the defendant 
agreed to this, but the bills did not come to hand, though Mr. 
Winter repeatedly wrote to the defendant for them. As time 
paseed, and nothing was done, the present action was brought. At 
the time when the defendant came to Mr. Winter, the plaintiffs 
were in a position to take possession of the goods - a position analogous 
to that of persons having possession of them. Cases were cited by 
his Lordship bearing on this poiut. The object of the arrangement 
was to protect the goods, not to pay the debt of another; this alone 
was sufficient to take the case out of the Statute of Frauds. But 
the promise was given for the purpose of obtaining a direct personal 
advautage for the defendant, who pointed out that he had juvested 
£5,000 in the compauy, which would be lost unless time was given 
to the company to get on its legs. Clearly, therefore, the Statute 
of Frauds did not apply. A further argument was that if the con- 
tract had been completed, the endorsement would have been value- 
less, and only nominal damages should be awarded to the plaintiffs. 
This point was disposed of by reference to cases cited, and judg- 
ment was given for the plaintiffs for the amount of their claim and 
costs. 

Leave was given for a stay of execution on the usual terms, with 
a view to appeal. ` 


Barrow Tramways COMPANY. 


BrronE Mr. Justice Joyce, in the Chancery Division, on Tuesday, 
the matter of Richardson v. The Barrow-in-Furness Tramways 
Company, Limited, came u 

Mr. HUGHES, K.C. (Mr. Willis Bund with him), for the plaintiff, 
said this was a debenture-holders' action, Richardson representing 
holders of first debentures to the amount of £12,500. There were 
second debeutures of £2,500. A receiverand manager of the tram- 
way company’s undertaking was appoiuted in February, 1896, and 
he negotiated its sale to the British Electric Traction Company, who 
became the purchasers in 1899. "The price paid was £22,750, and 
the receiver seemed to have thought that that sum would have been 
sufficient to pay both first and second debentures, which was not, in 
fact, the case. The British Electric Traction Company paid the 
purchase money iuto Court, and by order of the Court the principal 
money due to the first debenture-holders was paid out to them 
in Aprillast. The financial position at the present moment was 
this:— There was a fund in Court of approximately £8,165. The 
receiver's accouut, which had not yet been passed, showed a balance 
due to him of £3, 547, aud £328 was due for wayleaves to the 
Furness Railway Company. Interest due on the tirst debentures 
uutil payment of the priucipal had not been paid, aud that amouuted 
approximately to £3,403. Deducting these sums, there remained 
a balauce of the fund in Court of about £885. In these 


circumstances he applied that, after paying the receiver's remunera- . 


tion, the money remaining should be first applied to payment of 
interest to the first debeuture holders, and their costs. 

Mr. HaurrTON, K.C., for the second debeuture holders, asked for 
his clients’ costs, as the receiver and manager could not have sold 
the tramway without their assistance aud conseut. 

Mr. Younger, K.C., on behalf of the company, claimed that they 
also were eutitled to their costs out of the fund iu Court. 

Mr. Justice Joyce directed that the costs of the secoud debenture 
holders on the takiug of the account and of the motion should be 
paia out of the fund, the compauy to have their costs, generally, 

ore the payment of debenture interest. 


PrRiE v. Tuge ErEcTRO-CHEMICAL Company (1900). ° 


Ix the Chancery Division on Friday, Mr. Justice Farwell heard a 
motion, brought on by Mr. Stewart Smith, in the action of Pirie 
against the Electro-Chemical Company (1900), of St. Helens. 
Counsel said that the motion was for the appointment of a receiver 
in the interests of the debenture holders. The company was incor- 
porated in February of last year, with a nominal capital of £200,000 


in £1 shares, and its object was to acquire certain works, and work 


a new electrolytic process. A sum of £40,000 bad been subscribed 
ou debeutures, which were a charge on the whole of the assets of 
the company, except its foreign and colonial patente. The deben- 
tures had become due in consequence of a wiuding-up resolution 
having been passed a day or two ago, the confirmation meeting 
being summoned for the 21st inst. The undertaking had proved 
unprofitable, and the directors had closed the works and discharged 
all hands. They considered that the best course for all interested 
was to wiud up the company, but to have certain plant and 
machinery runniug occasionally to keep it in proper condition for 
sale. 

Mr. ToPHAM, for the company, said he did not object to the appli- 
cation, aud his LORDSHIP thereupon made an order appointing Mr. 
Robert Shaw receiver aud manager. 


Isue OF Man Taawa So 


IN the Manx Chancery Court last week, Mr. Farrant presented tue 
rege of William Henderson Walker, liquidator of the Isle of 
Tramway Company, to have a statement of reccipts and 


nditure of the company from the Mate:lof his "appointment, 
July 25th last, to December 30th, filed in Court. A witness 
dep sed that the receipts for the period named amounted to 
229,82.) expenditure to £23,861, and the balance paid into Court 
was £5 5856 The accounts were passed. 


CORRESPONDENCE. 


The Tooting Bec Asylum Tenders. 


We notice in your “Correspondence” of this week a 
reference to the tenders recently received by our clients, the 
Metropolitan Asylum Board, for wiring Tooting Bec Asylum 


to our specification. 


It is to be regretted that our estimate for the work, which, 
in accordance with the usual custom, was attached to 'the list 
of tenders when the results were published by the Board, 
does not appear to have found its way into all the papers, 
although it is correctly given in the Contract Journal for 
this week. This estimate was £5,000, and as you will see 
from the list of tenders, there were, for wiring tenders, a 
large number of prices round and about this figure :— 


2 8s. d 
R. Dawson & Co., Ltd., Staly bridge (accepted) . 4416 0 0 
Barlow Bros. & Cò., 237, Shaftesbury Avenue, W. C. . 4,487 0 0 
Hampton & Sons, Ltd., Pall Mall, East, S.W, *. 4514 0 0 
Lea & Warren, Glenroy Works, Kettering 2 4625 0 0 
National Electric Wiring Company, 83, Newington 

Butts . is 4F90 0 0 
Fryer & Co., Sloane Square, 8. W. Tn e .. 462 0 0 
H. J. Godfrey, 188, High Road, Balham is . . 4,713 0 0 
Weston & Co., 58, Fenchurch Street, E. C . . 5460 0 0 
Manley & Co., Ltd., 25, Victoria Street, S.W... . . 5,624 0 0 
Cook & Co., Lightcliffe, Yorks ... 5,800 0 0 
T. Scott ‘Anderson, Royal Insurance Buildings, 

Sheffield id 6,000 0 O0 
Geipel & Lange, Parliament Mansions, S. W. .. 6,550 0 0 
A. Fearnhead, 354, Caledonian Road, KE .. 6,591 8 7 
Conceutric and General Contract Co., 52, Queen Vic- 

toria Street, E.C. ... 7,015 0 0 
Donnison, Berlyn, Silem & Co., ‘116, Great Portland 

Street, W. 7,097 12 0 
Lummis, Paterson & Co., 79, Percy Street, Newcastle- 

on-Tyne 8,000 0.0 
Benham & Sons, Ltd., 50, “Wigmore Street, W. 8,230 0 0 
Cooper & Co., 703, Fulham Road, S. W. - 8,235 10 0 
T. . Wathes, Belgrave Street, Leicester 10, 637 12 7 


On the whole the tendering is pretty close, the £10,000 
and other figures of course being accounted for by the fact 
that when they received the specification, several firms found 
for various reasons the work was not in their line, and so put 
in a price to cover themselves and get back their deposit. 

It is to be regretted that prices fot wiring work vary so 
much as a rule, but this may possibly be explained by an 
incident that occurred with this very specification. 
The plans of the buildings were to be seen at the archi- 
tect’s offices in London, and one of the tenderers informed 
us the day before the tenders had to go in that he did not 
consider it worth while inspecting them, as he knew what 
asylum buildings were like, and as regards the length of the 
main cables from the engine house to the various blocks, he 
had done an asylum before, and he knew about what to 
allow. We may say that these cables formed a pretty big 


proportion of the contract. 
Handeock & Dykes, 


^ Cardiff Distribution. 


I quite agree with the remarks made by your corre- 
spondent, G. F. K.,“ in your issue of the 1st inst. 
During my 20 years: experience in the electrical profes- 


sion, not only have I seen instances where young meu and 


mere boys have, through influence, been put into positions 
for which they were totally unfit, but in many cases, 
althongh willing enough on first being appoiuted to gain all 
the information possible from older and more experienced 
persons, who in some.cases, through lack of influence, have 
been placed under them, after a short period of authority they 


have pooh-poohed! suggestions which have been made to 


generally. 
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them as the result of years of practical experience, or have 
shelved them, in some instances, for a time, to eventually 
bring them forward as their own ideas. Especially have I 


<- noticed this in the case of central station distribution. 


In your issue of November 30th, 1900, under the head- 
ing, * Precautions against Electric Shock," I commented on 
the matter of badly equipped sub-stations and distribution 
I could point to several provincial stations where 
at least some of the sub-stations are a disgrace. 

With reference to Mr. Appelbce’s letter in your issue of 
Ist inst., he states: The question of changing over to the 
low pressure direct current system has been under considera- 
tion a long time, and has checked the spending of capital 
freely on sub-stations, &c.“ 

Surely Mr. Appelbee does not intend to advance this as a 
reason why, according to Mr. Ellis's report to his committee, 
he found mauy of the sub-stations to be in such a condition, 
as to be “veritable death traps," and the distribution 
generally in a shockingly bad state? 


It is certainly not to the credit of the profession, that an . 


engineer upon being appointed should feel it his duty to be 
compelled to speak in such terms of a portion of the plant 
placed under his control. | 

Upon referring to my back numbers of the ELECTRICAL 


. Revirw, I find that the mains superintendent in August 


of last year, on appearing before the Cardiff Electricity 
Committee to explain the cause of his resignation, gave as 
one of his reasons, that upon examination of the sub-stations 
and distribution generally, after his appointment, he found 
it in a very bad state, and did not appear to be receiving the 
co-operation of other officials to improve it. 

Mr. Appelbee appears to have denied the statements of the 
Mains’ Superiutendent, and I gather from his letter in your 
issue of February Ist, that he denies the statements of Mr. 
Ellis re the bad state of sub-stations and system of distribution 
generally. | | | 

Distribution. 


[We have cut out from this letter certain passages 
which appeared to us to be somewhat objectionable. 

We should like to remind our correspondents that Mr. 
Ellis spoke of ‘carelessness on the part of the out- 
door. department" ; and in our note we pointed out that 
in our opiniou the Electric Lighting Committee was 
directly responsible for the condition of the sub- 
stations, “seeing that it repeatedly refused to furnish 
its electrical engineer with a full measure of authority."— 
Eps. ELkO. REv.] 


In the “ Correspondence” column of your last issue, 


„G. F. K.“ takes exception to the way men are often pushed 


into important posts, but I think it is only right and just 
that a resident engineer should be permitted to choose his 
own staff, and naturally he would prefer men with whose 
work he was acquainted. Such a course will generally tend 
to the well-being of an undertaking, for an engineer who is 
responsible for the staff is hardly likely to appoint a 
* rotter " ; at the same time, it is certainly hard on those 
junior engineers whose circle of friends is limited. 

With regard to consulting engineers it is a different thing, 
and they should certainly have no voice in the appointment 
of a chief engineer ; the latter might, with advantage to his 
employers, be an enemy rather than a friend to the former. 
The way some consulting engineers have lately pushed their 
own men into the position of resident engineers will 
cventually opena very wide door to corruption, and often deters 
many good men from applying for the positions. No doubt 
it causes keen competition for positions on the staff of the 
consulting engineer or makes a vacancy for a pupil at a 
high prémium ; but that is of no interest to the Electricity 
Committee, or whoever the employers may be; they are 
seeking the best man in the market for their money and 


seldom find him. 


i : W. H. 
Febriæry 4th, 1901. 


Third Rail Electric Railways. 
To one of the early workers in the electric railway field it 
appears strange that, at this comparatively late period in such 


` strong and inexpensive. 


practice, there should be wide diversity of opinion regarding 
the feasibility of protecting surface-conducting rails from 
casual contact. On the old Baltimore and Hampden 
electric railway, built and equipped by the writer in 1885, 
though the P.D. never exceeded 270, it was soon found neces- 
sary to protect the third rail from end to end, as the track 
occupied one side of a public road, and as this was probably the 
first commercial electric railroad in the I. S., it was not only 
politic but indispensable to avo'd increasing the jealousdistrust 
with which such enterprises were publicly regarded, hence the 
quickest and cheapest means were at once adopted by placing 
ordinary builders’ 3 inches x 4 inches“ scantling " on either side 
of the third rail, and raised above it some 2 inches by bevelled 
wooden supports at intervals of about 30 inches. Though it 
cannot be said that this added to the picturesqueness of the 
landscape, it certainly answered ite purpose most effectually, 
for though the road was in constant use for four years there- 
after, no further trouble was experienced. In this instance 
the danger to human life was insignificant in view of the low 
pressure cmployed, but it was quite sufficient to kill horses, 
as had been thrice proved before the guard was placed. In 
the little illustrated article (in Cassiers Magazine) which 
I send herewith are two or-three photo-engravings taken 
along the road while being operated with the original 
equipment. 

In the same article, figs. 5, 6, and 7 [which are 
reproduced below] show methods of perfectly pro- 
tecting a surface rail, which were designed by the 


writer some years since, and while reasonably presentable, are 
A guard of this kind is now in 
use at Wansee, Germany, and others of almost exactly the 
same pattern will shortly be placed on two roads in the 
United States. 

Regarding the question of safe.and unsafe electrical pres- 
sure, it seems strange that such eminently important factors 
as personal resistance and contact area should be so per- 
sistently ignored by men whose duty it is to instruct linemen 
and other mechanics; and the evidence given at inquests by 
„experts“ is frequently of a character to emphssise the 
unaccountable recklessness displayed by the average station 
attendant. A propos of this subject, I enclose pamphlet 
published by the Daft Electric Company, containing extract 
entitled “ Danger," from a lecture delivered by the writer at 
Newburgh, N.Y., in February, 1886. There can be no ques- 
tion in the minds of experienced persons that fatal shock may 
be imparted to a healthy organism with less than 300 volts 
pressure, under favouring conditions of contact area, &c. 
This is, of course, no argument against the employment of 
high pressures, which are necessary from considerations of 
economy and development ; but, on the other hand, a like 
consideration should be sternly eliminated in the matter of 
safeguards. | 
| Leo. Daft. 


Information Wanted. 


I have a cable very lightly insulated, 5 square inch in 
cross-section, to carry on posts and steel suspending wire. 
On the poste the cable will be carried by & mushroom oil 
insulator, the suspending wire by an ordinary block 
insulator. The wire for suspenders is No. 8 galvanised 
iron. 


How far ought the suspenders to be spaced apart ? 


A — — 


vel an. No naŭ, beannta, 191] THE ELECTRICAL REVIEW. 


233 


2 


‘ 


What if an insulator should be used between the cable 
and suspender, or between the suspender and the suspending 
wire ? a! 

zan any reader recommend a good practical treatise on 
crane and lift motors ? l ] 
Interested. 


BUSINESS NOTES. 


Electrical Wares Exported. 


. Waer ENDING JAN. 6TH, 1900. | WEEK ENDING Fes. 5TH, 1901. 


Alexandria. Teleph. wire Value 425 Adelaide Value I, 00 
Amsterdam. es - ee 210 5 Teleg. wire .. . . 187 
Bangkok oe m .. Ml Alexandria .. € be .. 2911 
Batoum. Teleg. mat. .. ok 40 Amsterdam .. oe .. 110 
Boca.  Teleg. mat. s. .. 196 Aucklend oe . 13 
Bombay... 85 d ..  f8 M. 7 vo 
Teleg. wire . 200 Bombay -~ "s 423 
Brisbane . 9, | Brisbane a we 40 
» Teleph. appar. c 19 Buenos Ayres ka 208 
Buenos Ayres T" - . . 9,514 is Te eg. mat 880 
m Teleg. mat. 580 Calcutta . " s oe 854 
ve Teleg. wire 416 Cape Town .. 141 
tt os os Chinde š - 81 
Oepe Town E v . 2M 9 ee oe bas m 
h eg. mat. 14 pen n. Teleg. wire 1 
v Teleg. sundries 95 Demerara .. i is s 56 
Chinde. Teleg. mat. ee Durban ae sa 75 488 
Christiania. Teleg. wire . . 197 j Teleg. apparatis 607 
Colombo  .. sa is s; MN East London x v 1,250 
Copenhagen. Teleg. wire . 386 Fremantie .. Eä T. 18 
Durban T " T .. 201 Hamburg. Teleg. mat... .. 400 
East London ee ee ee 48 Hobart on oe oe ee 30 
Flushing ee ee ee ee 8i Hon Kong ee 17 
e : ES in . 31 Huelva Ps x» ‘ 21 
Hamburg as st 571 Melbourne s is 607 
10 Teleg. mat. .. ss Teleg. mat... 494 
Hong Kong.. is = 158 Newcastle .. - Š " 83 
te es ee es 140 Ostend s. ee ee ee 180 
Melbourne .. + èx 351 Perth.. 135 vt i ws 92 
Nagasaki. Teleg.cable.. 1',800 Port Elizabeth  .. 825 .. 217 
as x Qu ` 105 Rosario. Teleg. mat. .. .. 119 
St. Petersburg. Teleg. wire .. 220 Santos. Teleg. mat... .. 887 
Santos “a 5 ee 80 Shanghai we ia .. X9 
Shanghai .. ee m .. 101 Singapore .. 95 vs 83 
Singapore es .. 108 Sydney ie y us 1,447 
arenes ee ee b. oe 6.6 ” Elec. detonators oe 149 
ellington .. M T .. 810 ‘ Teleg. mat. e 091 
is Teleph. mat. . 199 Syra. Teleg. cable ! 34,001 
Val 80 .. Em " . BI 
Wellingtón .. = ex ie 51 
Yokohama .. us xs bs 16 
5 Teleg. cable Q 517 
Total 224, 48 Total £86,680 


Foreign Goods Transhipped. 


. Brisbane. Teleph. appar. Value £160 Bombay, Elec. machinery Value £190 
Buenos Ayres,  Eleotrio light: Perth. Elec. apparatus. . 85 
fitting ss si s Sydney. Teleph. apparatus. 78 


Total £294 


Total .. £980 


Bankruptcy Proceedings.— Under the failure of Alec 
Gavan Inrig, lately trading as the Globe Electrical Company at 46, 
White Post Lane, Victoria Park, an application was made last week 
to Mr. i Hope, at the Bondon Bankruptcy Court, for an 
order of discharge. The Official Receiver reported that the bankrupt 
failed in June, 1899, with ranking liabilities £4,461 12s. 5d., and 
assets that had realised £201 6s. 3d. A dividend of 94d. in the £ 
had been paid on proofs admitted for £2,981 78. 1d. The bankrupt 
came to London from Antwerp in September, 1895, with £1,000, 
and commenced business on his own account. In February, 1896, 
he was joined by a partner who brought in a small amount of capital 
on condition that the business should be converted into a limited 
iis ig That arrangement was carried through shortly after- 
wards, Inrig & Chester, Limited, being registered with a nominal 
capital of £2,000. As vendor to the company, the bankrupt 
received £500 in fully-paid shares, and continued to act as 
managing director, at a salary of £5 weekly, until the company 
went into liquidation in November, 1896. -Under the liquidation 
the business was purchased by the petitioning creditors, who, early 
in 1897, entered into a hire-purchase agreement with the bankrupt 
for the resale of the business to him. That arrangement apparently 
was not carried out, and the business was continued under the 
bankrupt’s management at a weekly salary of £5, subsequently 
reduced to £3, until November, 1898, when the petitioning creditors, 
who had been making advances for the purposes of the business, 
declined to find any more money, and the business was subsequently 
carried on by the bankrupt himself down to the date of the 
receiving order. The failure was attributed to the course adopted 
by the petitioning creditors in respect of the business, and whom, 
as the bankrupt alleged, he regarded as responsible for the debts. 
Proofs had, however, been admitted by the trustee to the extent 
of £2,981, and the bankrupt had admitted that the business was 
carried on by. him on his own account from November, 1898. 
The offences alleged by the Official Receiver were—(1) insufficiency 
of assets to pay 10s. in the £ to the unsecured creditors; and (2) 
imperfect book-keeping. The bankrupt, in making the application, 
contended that the business was not his property. His Honour sus- 
pended the discharge for two years. . | 


Application for discharge made by C. B. Harness, late managing 
director of the Medical Electrical Institute, is to be heard at 
Wandsworth on February 1*th. | 

Notice of dividend is given in the London Gazette :—A. W. Hirst, 
electrical engineer, West Croydon.—Fitst dividend of 3s. 6d., pay- 
able Eebruary 15th. i 

A receiving order has been made om a creditor's petition against 
T. A. Fiather, electrical engincer, Park Electrical Works, Speedwell 
Street, Leeds. | 

T. A. : electrical engineer, Leeds. — First meeting, 
February 13th, and public examination February 26th—both at 
Leeds 


A first and final dividend is to be declared in the matter of the 
Phaeton Electrical Company, Limited, aud claims should be sent to 
W. J. Ogden, liquidator, 64, Austin Friars, E.C., by February 20th. 


Dissolutions. — Messrs, A. Maund and W. D. Seed 
(Maund & Seed, electrical and mechanical engineers, of Southport 
aud Wigan) have dissolved partnership. Mr. Maund will attend to 
debts, and will continue the business, 


Books Received.—* Science Abstracts" for January, 
1901. W. R. Cooper, Editor. “Index to Science Abstracts," Vol. 
III. (1€ O). London: E. and F. N. Spon, 2s. each. 

* County Council Scholarships Return, 1900." London : Eyre and 
Spottiswoode. 1s. 4d. | 

" Mésures Electriques." By E. Gérard. Paris: Gauthier-Villars. 
Second edition, 1901. 12 fr. 

"Annual Report of the Chief of the (U.S.) Bureau of Steam 
Engineering, 1900." Washington : Government Priutiug Office. 

* Fire Tests with Doors," Nos. 54 and 59. London: The British 
Fire Prevention Committee. 2s. 6d. each net. 


Catalogues and Lists.—The Westinghouse Companies’ 
list, No. 1,038, is devoted to a description of the general design 
and construction of their No. 49 tramway electric motor, which was 
placed on the market in 1897. 

Messrs. Everett, Edgcumbe & Co., of Charterhouse Square, E.C., 
and Westminster, have issued a new list of their “E.E.” electrical 
measuring instruments, iucludiug electro-magnetic and moving coil 
ammeters and voltmeters. 

The Bethlehem Steel Company, of South Bethlehem, Pennsylvania, 
recently sent us several pamphlets describing its high-speed cutting 
tools treated by the Taylor White" process; also its nickel steel 
forgings for marine and stationary engines, armour plate, &e. 

A new catalogue has been issued by the Wheeler Condensing and 
Engineering Company, Limited, in which tbey detail some of their 
latest specialities, and give notes of a few of the various cooling 
tower plants erected by them at electric light stations. The Wheeler 
condensers, feed waterheaters, cooling towers, and so on, are shown 
by numerous excellently executed illustrations, including many 
sectional sketches showing the general construction in great clear- 
ness. Central station engineers will be intereeted in this list. 

The Jackson-Mensing arc lamps for direct and alternating current 
circuits form the subject of a neat little pocket list just issued by 
Messrs. P. R. Jackson & Co., Limited, of Manchester. Line 
resistances, choking coils, aud various sundries are particularised. 

Messrs. Joseph Kaye & Sons, Limited, of Leeds, send us a 
circular of their well-known patent seamless copper or brass oil 
caus. ; 

The Goheen Manufacturing Company, of Canton, Ohio, sends us 
a pamphlet showing views of a few structures upon which their 
carbonising coating has been used. This coating is not s paint, it is 
a chemical combination of materials so combined as to give the 
structures to which it is applied lasting protection at a low cost. 

Mr. Wilson Hartnell, of Leeds, has issued a new edition of his 
catalogue describing various types of electrical and general 
engineering plants, continuous current dynamos, and motors for 
various voltages are fully specified. Direct coupled plants, including 
gas engine sets, switches and switchboards, three-throw pumps, 
boosters and automatic expansion regulators appear. The photo- 
graphic illustrations are very attractively prepared, in fact, the 
get up of the entire list is very good. 

Messrs. R. W. Blackwell & Co., Limited, have just brought out a 
well-arranged illustrated catalogue (No. E 51) of the Universal 
D.C. electric motors of } to 75 H.P., open or enclosed, and with 
shunt series or compound windings. Sundry insulating materials, 
carbons, gauze brushes, and fan motors are included in this list. 

Messrs. Gilbert Gilkes & Co., Limited, of Kendal, have recently 
published a pamphlet got up in excellent style in which they 
illustrate in a very fine manner a number of the electrical installa- 
tions which have been carried out by them. Special attention has 
been paid by this firm to the utilisation of waste water-power for 
small private installations, but the descriptions in this catalogue are 
not confined to water-power plante.. The installations described 
include gas-driven plant at Underley Hall, steam-driven plants at 
Ackworth School, Abinger Hall, and a number of other places, and 
water-power installations at Ingleton, Cowley Manor, Syde House ^ 
Chelteuham, Newbiggin Hall, &c. The brochure will” be foxy 
acceptable to all who take an interest iu private installation wora. 


Electric Fan Tests.—Some tests have been cárried out 
by Dr. Hele-Shaw, F.R.S., and Mr. Alfred Hay; B. Se., with two of 
Messrs. John Gibbs & Sou's electric fans, one of which was a 24-inch 
fan, while the other, driven by a watertight completely enclosed 
motor, was a 15-inch fan. The 24-inch fan when supplied at 100 
volts took 3°05 amperes and ran at 655 revolutions per minute, 
delivering 5,100 cubic feet of air per minute. The temperature rise 
of the motor after 34 hours run was found to amount to only 23° F. 
The same fan when fitted with a conical discharge pipe tapered from 
24 inches to 12 inches, was found to take 3°2 amperes at a potential 
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difference of 105 volts, discharging 1,360 cubic feet per minute. 
The pressure in the discharge pipe was found to exceed that of the 
atmosphere by an amount correspondi g to a column of water 43-inch 
high The smaller fan was also driven by a totally enclosed water- 
proof electric motor. When supplied at 110 volts, the fan ran at 
695 revolutions per minute, taking 1 ampere and giving a discharge 
of 1,160 cubic feet per minute. The temperature rise after three 
hours’ run was found to be 50? F. These results are considered to 
be highly satisfactory, while the mechanical construction of the 
fans is reported to be substantial and the workmanship good. 


Export Shippers’ Directory.—Messrs.. Dean & Son, 
Limited, have issued the 1901 edition of their valuable guide to the 
Export Merchant Shippers of Great Britain and Ireland ” 
(178. 6d.) The trading ports and classes of goods shipped are 
stated. The London itinerary issued as a companion to the book, 
but smaller and more pocketable, is doubtless of some service to 
commercial men calling on London exporters. It has been 
exhaustively revised. The arrangement of the entire volume 
remains uualtered, the present form having been found most con- 
venient for ready reference ; but as a proof of continued progress it 
has been augmented by 64 pages, care having been taken to make a 
judicious selection of the names of the additional firms to render it 
a thoroughly representative and useful list of responsible merchants, 
manufacturers and shippers. Owing to the increased demand it 
has been found necessary to double the 1901 edition. 


For Sale.—The Aberdeen Electric Lighting Committee 
wants offers for two 23-Kw. direct coupled continuous current 
Willans-Elwell-Parker sets. i 

The G.E.R. Company invites offers for the purchase of cert¢in 
steam and hand-power cranes, &c., and for the present electric 
lighting installation at their Parkeston Quay. See our advertisement 
pages for details. | se Ww 

The Blackburn Corporation wants offers for two Willans-Siemens 
45-Kw. continuous current direct-driven sets. Particulars are given 
among our advertisements to-dav. 


Glasgow Exhibition.—In addition to loaning some 
machinery at the Exhibition, we understand that the Edison and 
Swan Company are supplying lamps free to the Exhibition 
authorities for lighting the Machinery Section and the Grand 
Avenue. i 


Jones Mechanical Stokers.—We are informed that 
these stokers are manufactured in this country, at Bedford, by the 
American Blower Company, of 70, Gracechurch Street, E.C., who 
also control their sale for the whole of Europe. 


- London County Council.—The Council at the meeting 
on, Tuesday resolved to lend £830 to the St. Pancras Borough 
Council for the electric lighting of the public buildings, £17,229 to 
the Hampstead Council for electric lighting purposes, and £24,145 
to the Fulham Council for a refuse destructor and street lighting 
Works 
Subways for Pipes and Conductors.— Mr. Parker moved that it 
should be referred to the General Purposes Committee to consider 
the best manner of bringing before the Borough Councils the 
imperative necessity of making subways under at least all the leading 
thoroughfares of the metropolis to contain'all the gas and water 
pipes and telephone and telegraph wires; and, if necessary, to 
summon a conference to formulate some comprehensive scheme for 
remedying the ever-increasing inconvenience to pedestrian, omnibus 
and mercantile traffic caused by the constant disturbance of the foot- 
aths and carriageways for the purpose of inserting or removing 
he pipes and wires in question. Mr. Baker, who seconded the 
motion, suggested that by the construction of such subways, the 
Council could have shallow tramways built, in addition to the Pro- 
vision of accommodation for pipes and conductors, which alone 
would earn the cost of the improvement. The motion was adopted. 
^ New Tramways.—The Council decided, on the motion of Mr. 
Johnson, to refer to the Highways Committee to consider the 
desirability of obtaining Parliamentary powers for the construction 
of a double line of tramways on the new northern approach to the 
Tower Bridge, to join the Council's lines now worked by the North 
Metropolitan Tramways Company. . 

Mr. Baker had intended to move that the Highways Committee 
should be instructed to report whether the Council could not at 
once proceed to lay a double line of conduit electric tramway in 
Rosebery Avehue, the current to be obtained from one of the com- 
panies in the neighbourhood.’ The proposer, however, obtained 
permission to withdraw the motion, as the question was being dealt 
with by the Highways Committee. 

It, was decided to adopt a motion by Mr. Westacott, instructing 
the Highways Committee to report as to the powers of the Council 
to convert to electric traction the tramways leased to the North 
Metropolitan Tramways Company and the amount of the estimated 
expendifure in connection with the work. 


New Issue.—Mr. B. T. Batsford, of Holborn Viaduct, 
.nnoünces a second issue of Mr. Edwin O. Sachs’s monumental work, 
“ Modern Opera Houses and Theatres,” which will be published in 
the Spring. i p PLE de 

New Supply House.—The Imperial Electric Supplies, 
Limited, have-.opened premises at +6, Charing Cross Road, and 
annóunce that they are thé British agents for the Lorain Steel 
Company's tramway motors, controllers, and equipments. - í 


| Partnership. We are: informed that Mr. T. H. Roberts- 
Wray has resigned his position as general manager to the Renew- 
able Electrie Lamp Company in order to go into partnership with 


Mr. Alfred Baxter, the late London representative of the British 
Electric Works Company, Limited, and to carry on business as 
electrical engineers aud suppliers of universal electric supply 
machinery. 


The Prosecution of the Blackheath Company.— 
Before Mr. Kennedy at the Greenwich Police Court on Thursday last 
week, the hearing was continued of the summonses issued against the 
Blackheath and Greenwich District Electric Light Company, 
Limited, at the instance of Mr. Joseph Owner, H.M. Inspector of 
Factories, alleging that at their works at River Terrace, East Green- 
wich, a person named Arthur Robinson was killed on October 22nd 
in consequence of their having neglected to securely fence certain 
machinery upon the premises, and further, that they had failed to 
register an accident within one week of its occurrence, and that 
certain machinery dangerous to persons employed on the premises 
was not securely fenced. Mr. Gray was counsel for the Home Office. 
Mr. Blanchard Wontner, for the defence, contended that it would 
be idle to ask for a conviction, as the very work upon which 
Robinson was engaged when he met his death was the fixing of a 
haud-rail, or a fence, in other words, in front of the switchboard, 
such as, according to the prosecution, was insisted upon by the 
Factory Acte. The magistrate could hardly convict the defendants 
for endeavouring to comply with the law. He, however, called Mr. 
John A. Constable, the company’s resident engineer, who said that 
the switches in the station were placed upon a gallery 14 feet from 
the floor, to which access was gained by a staircase. After a fatal 
accident to a shift engineer, named Harbord,in March, india-rubber 
mats were placed upon the floor of the gallery, and the handles of 
the switches were raised to a height of 5 feet 9 inches from the 
ground. The company were taking advice with regard to the best 
model for improved switchboards, either caged or underneath the 
ground, one of which was to be adopted, but while this matter was 
being considered by Sir Frederick Bramwell's firm, it was thought 
wise to provide additional protection by a handrail in front of the 
switches, and the floor of the gallery was widened. It was while 
putting up the handrail that Robinson met with his death. He, 
aud the others working with him, had been warned not,on any 
account, to touch the switchboards, it having been the intention 
that the company's own employés should fix the handrail to the 
switchboards, which was the only dangerous part of the work, on a 
Sunday morning, when the current could be switched off. A man was 
set to see that they did not meddle with the switchboards, but in 
his temporary absence they set to work taking out some bolts, with 
the result that Robinson was killed. Since the accident, pending 
the putting in of improved awitchboards, vertical guards had been 
placed over the switches. The men whose business it was to work 
the switches had to wear gloves; and were only allowed to use one 
hand. Judgment was given yesterday, a fine of £10 under Sec. 5 
of the Factory Act, £20 under Sec. 82, and 20s. on the first summons, 
with costs, being imposed. 

Radiators.—A new type of glow lamp radiator is being 
introduced by the General Electric Company, Limited, as shown by 


the accompanying illustration. This radiator is intended to be of 
higher quality and better appearance than such apparatus have 


` 


generally been hitherto; we have examined one of them, and we 
must agree that the couteution is fully borne out. The type illus 
trated has four frosted lamps, consuming 250— 300 watte each; these 
are controlled by two switches, so that two or four lamps may be 
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used as desired. The radiator may be finished in a variety of styles 
to suit the taste of purchasers; they may be enamelled in colours, 
in which case they are washable. The radiator is called the 
* Apollo " type, and is, we understand, now ready for supply. 


Trade Announcements, —Messrs. Edwards & Armstrong, 
of Bristol and Cardiff, have opened a branch at Union Chambers, 
Uniou Street, Swausea, and have already carried out several con- 
tracts for installations in the town, including one of 1,100 lamps at 
the “New Empire Palace." | i 


Water Softening Plants.—Messrs. Mather. & Platt, 
Limited, have received orders for the supply of water softening 
plants from the Metropolitan Electric Supply Company, plant to 
deal with 240,000 gallons per day of 24 hours; Hayling Water Com- 
pany, plant to deal with 120,000 gallons per day of 24 hours; and 
Messrs. G. B. Kent & Son, plant to deal with 14,400 gallons per day 
of 24 hours, foritheir new works at Hemel Hempstead. 


SSS 2 
ELECTRIC LIGHT AND POWER NOTES. 


Abersychan.—The U.D.C. has decided to apply for a 
prov. order for electricity supply. 


Arbroath.—The E.L. Committee of the Gas Corporation 
has agreed to recommend tba* the electric lighting of the burgh 
should be carried out by the Corporation. 


Bombay Train Lichting.—Mr. A. A. Crawford, of the 
Bombay Electric Company, has secured a contract to light the 
carriages of the R.M. Railway with electricity. The system has, 
says the Madras Times, been thoroughly tested and approved of by 
the authorities of that line. 


Chelmsford.—The street lighting contract with the 
Electric Supply Company is to be renewed for five years at the 
rate of £25 5s. per arc lamp, instead of £22 10s, and £3 3s. per 
incandescent lamp, instead of £2 6s. 10d. 


Cherley.—Mr. Ducat held an inquiry last week relative 
to the sanction of the L.G.B. to the borrowing of £23,000 for pur- 
poses of electric lighting, and £8,000 for a refuse destructor. 


Cleveland and South Durham Electric Power 
Scheme.—A conference of local authorities interested in this 
scheme was held at Stockton last week. It was decided to invite 
representatives of the company to discuss the subject with the 
Corporations concerned at a future date. 


Derbyshire and Notts Electric Power Scheme.— 
The Worksop U.D.C. has resolved to approach the promoters of the 
Bill with the object of inducing them to expunge the Worksop 
district from their proposals; if not, the Council will consider as 
to opposing the Bill. "E ds 

The Belper U.D.C. has decided to oppose the Bill. 


Dudley.—The T.C. intends to ask the L. G. B. to recon- 
sider its decision not to sanction a loan for free wiring, and will 
send a deputation to the Board to that end. The electricity supply 
has now been inaugurated satisfactorily. 


East Ham.—The Council has authorised cable extensions 
to cost £5,540. 


France,—The question of lighting the commune of Bouzy 
by electricity ís at present under consideration. The necessary 
current would be furnished by the generators of Messrs. Amelin, 
frères, of Tours-sur-Marne, who would enlarge their power station 
for the purpose. | T US 

The authorities of Thilleux, in the canton of Mortier-en-Der, 
Haute Marne, France, have decided on.lighting the town by elec- 
tricity. The motive power will be supplied by a water-course in 
the vicinity. 7 

The 5 Council of Sévres had under consideration at its 
last meeting the question of lighting the town by electricity. A 
committee was appointed to study a project for the improved 
lighting of the town. l 


Irvine.—The T.C. has appointed: Mr. Bryson, of Leith, 
consulting electrical engineer. 


Italy.— The engineer Giacinto Motta, of Milan, has 
presented a project aud application for concession for the ‘utilisation 
of the waters of the Puglia di Valeaviore (Valcomonica) after its 
conflux with the Poja di Val di Brate and at a point 776 metres 
above the level of the sea. The volume of water would be 1,000 
litres per second, of which, however, two-fifths would be furnished 
by Lake Arnor in time of dryness. The object of the engineer is 
to utilise the fall of water for the development of electric energy, 
estimated at 5,017 H.P., for motive-power, traction, and lighting 
pa pons: The cost of the necessary works is estimated at 724,000 

(£28,960) ; 


a 


King's Lynn.—It is the easiest possible thing in the 
world to oppose a new scheme, whether there is reasonable ground 
for doing so or not. We can quite understand one who has innate 
Tegard for the prosperity of gas interests deciding to oppose electric 
lighting. Of course a gas shareholder does not for an instant oppose 
electricity supply because it is likely to affect his personal interests, 
oh! dear no! He must necessarily be able to produce other reasons 


gages 7 ? 


upon which to make it appear that his opposition is based. We 
have sometimes heard of gas-shareholder-councillors who have 
opposed electric lighting projects, and have actually voted against 
them, in spite of the illegality of such procedure, but, of course, no 
one would for a moment suggest that the public interests were being 
subjugated to their own personal and private concerns. At King's 
Lynn the Town Council, about 18 months ago, started an electricity 
supply undertaking, in connection with which electric street lighting 


“was a very strong feature. After a momentous fight with the gas 


interests, gas was gradually displaced from the public lighting, and 
incandescent electrics and a few arcs took their place, with, as we 
ourselves thought at the time of our visit, a very satisfactory result. 


‘Anyone who. knows anything about street lighting is aware of the 


fact that it is not professed that the substitution of electricity for 
gas is going to result in a lower public lighting bill, but he is also 
equally well aware that electric lighting affords a vast im- 
provement—a benefit. which the public, as a rule, is not 
slow to appreciate. The struggles with the gas com- 


- pany, which started there before the birth of electric lighting, 


are not yet atan end. Our readers are fully acquaiuted with the 
difficult task which has fallen to the lot of Mr. Pilling, the borough 
electrical. engineer, in connection with the adoption of stoat- 
driven plant in place of gas producers and gas cngines, and he has 
deserved sympathetic support instead of querulous criticism. But 
the fact that opposition had been set on foot seems to be sufficient 
to justify some minds in continuing it. We find a letter in one of. 
the local papers from a correspondent who does his level best to 
pick holes in the electricity undertaking. He has made an examina- 
tion of the borough accounts, and tries to persuade his readers that 
for each unit that the shopkeepers are paying 54d. for the cost is 18. 
He talks of electric lighting as a fad on the part of “a few of our 
eccentric inhabitants," sometimes mistakes hansom cab lamps for 
the electrics (!) and the basis of his objections seems to us to be as 
much an ardent advocacy of incandescent gas as anything else. 
When he looks at the incandescent gas lamps at the East Anglian 
Hotel they outshine the arc lamps at the railway station. He 
wants to see electric incandescents in the streets replaced by gas 
incaudescents; to see the charge to private consumers the actual 


cost of the current supplied. He does not want the general public 


-~ 


. to make.” 


to be any longer asked to contribute towards the lighting of 
a few sbops in the High Street. The epistle is that of Mr. 
Thomas Brown, who is a shareholder in the Gas Company, and it is 
so clothed with hostile feeling that he asks to be pardoned for 
“showing very considerable irritation and temper.” The general 
tone of his remarks is such that we cannot spare space to analyse 
the other points and figures which he tries tadrive home to the local 
mind. The editor of the local paper in which the remarks appear is 
not to be carried away by Mr. Brown's earnest appeal, but adheres 
most strongly to his support of Lynn's own (and good) electric 
light in contradistinction to gas supplied by a company with profit 
Mr. Pilling and his Electric Lighting Committee have 
nothing to fear. 


Liandudno.—Colonel C. H. Luard, inspector of the 


L. G. B., last week held an inquiry as to an application by the 


Council for power to borrow £1,500 for purposes of electric lighting. 
Mr. A. H. ece, consulting electrical engineer, with Mr. C. H. 
Morton, resident engineer, explained the object of the loan. 


Liverpool.—The Electric Power and Lighting Committee 
proposes that the price to be charged for electrical energy supplied 
to the tramways department for the year 1901 be 12d. per unit, and 
that the minimum rate for electrical energy supplied to ordinary 
consumers for power and heating be 13d. per unit as from the end 
of the present quarter. The accounts for 1900 show a balance of 
£3,496 10s. 11d.; the committee has ordered this to be transferred 
to the reserve fund (renewal account) The committee also desires 


that the Council shall obtain the sanction of the Board of Trade to - 


the borrowing of £300,000 for electric power purposes. NE 


London.—Coumon CovxNcr.—The Building Act Com- 
mittee lately recommended that the Council approve of the plans 
submitted with the application on behalf of the Charing Cross and 
City Electric Company, Limited, for the construction of a distribu- 
ting station on a site at the rear of 82 to 84, Fenchurch Street, City, 
and that the Council authorise the erection of such distributing 
station, subject to the usual conditions. This report was adopted. 

IstixGTON.—The Electricity Committee of the Borough Council 
recommends that, at the expiration of the present quarter, the. price 
for electrical energy during the hours of daylight be reduced from 
34d. to 2d. per unit. ; 


.Lyndhurst.—Mr. Wharton, engineer, on behalf of the 
5 of a light railway and electric lighting scheme, has been 
fore the Council and secured its approval of the scheme. 


Motherwell—The municipal electricity supply was 
inaugurated on Friday last. : os | 


Newark,—The D.C. has decided to adopt one of the 
two electricity supply scltemes submitted by Mr. Vesey Brown, and 
to apply to the L.G.B. for leave to borrow £30,000. d 


Portsmouth.—4At a meeting of the E.L. Committee last 
week it was decided to recommend the Council to borrow £24,478 
for electric light works. Of this sum £10,895 has been already 
spent on 400 house connections during the year, and other work 
sanctioned by the Council; £4,322 is required for feeders. The 
remaining £16,717 is required for a new boiler house and. coal 
bunkers, but for the present only £11,042 of this aum is toybeyspent. 


‘Generating stat'on buildings, shaft, &c., coal and ash conveying F 
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North Metropolitan District (East Middlesex).— 
The reports of the engineers, Mr. W. C. C. Hawtayne and Mr. R. 
Hammond, to the Joint-committee of tae Councils of Edmonton, 
Enfield, Southgate, Tottenham, and Wood Green, on the proposed 
scheme of electricity supply, state that an excellent site for the 
generating station is available at Edmonton. The probable demand 
is estimated at 100,000 8-c.P. lamps for private lighting, and 500 
arc lamps for public lighting. Plant of 500 kw. output is allotted 
for power purposes. The three-phase system of supply is recom- 
mended, with generation -at high pressure and distribution from 
sub-stations. The capital expenditure is apportioned as follows: 


plant, &., and purchase of site 
Generating plant x m es 80 PP = HA dh 
Mains, high tension feeders, low tension distributors, trans- 
formers, and sub- sta ions we s: us es ee is 
Public street lighting . d 
House services and meters ; i 
Free wiring A g T = 
Legal, expert, and engineering fees and contingencies 93,000 
845, 00 


et 

e 

o 

S 
o|oococoo co 
olooooo oo 


The total plaut capacity is 4,000 xw., of which 1,000 Kw. will be 

held in reserve. Losses in distribution are estimated at 600 KW., 

leaving 2,400 xw. to be distributed as follows:—Public lighting, 

310 Kw.; private lighting, 1,590 Kw.; power along the canal, aud 

generally, 500 kw. The revenue is estimated thus:— 

; 1 Pvs5Lic LIGHTING. 

812,40) units at 2d. ae $s oe 8 „ £7,020 0 0 
l PRIVATE DEMAND, 3,590 kw. 


Sy, private lighting 58,000 lamps all burning at one time (106 000 


connected) requiring 1,590 xw. 


1,590 xw. for 400 hours at 7d, = 686,000 units at 7d. .. R .. £18,550 0 0 
1,590 Kw. for 600 hours at 2d. = 954,100 units at 20. ia T 7,950 0 0 
ELECTRIC POWER. l 
700 xw. installed, with a maximum load of 500 kw. 
600 Kw. witb 25 per cent. load factor = 1,093,090 units at 2d. £9,110 0 0 
FREE WitRiNG. 
10 per cent. on £28,000 i £2,500 0 0 
: METER RENTALS. 
4,250 at 65. ee ee .» ee es ee ee ee £1,275 0 0 


Total ee ee . £46,495 0 0 


EXPENDITURE., . 

The total cost of prolucing the before-mentioned 8,524, 100 units 
should not exceed Iod. per unit, including mauagement 
ie A pes and anrpic allowance for maintenance and repairs on 
buildings, plant and mains, &c. The total annual expenditure 


will thus amount to oe er £22,027 0 0 

t ° SUMMARY. 
Revenue (as ahove) . 58.4. 05 o £46,405 0 0 
Expenditure (as above, — .. bs ave wie os os .. £22,027 0 0 
£24,873 0 0 
Interest and redemption at 5} per cent. on £345,000.. . £14,112 0 0 
Margin to the good. 46.266 0 0 


The sum of £400,000 is put down in the bill, leaviug a margin for 
extensions. The repayment of capital is deferred for three years. 

The adoption of the three-phase system, en bloc, for lighting and 

ower distribution is a striking innovation for this country, and 

een iuterest will be manifested in the results. According to the 
above report, Mr. Hawtayne had originally prepared a two-phase 
scheme, but was convinced by Mr. Hammond that the three-phase 
system was the more suitable. 

A public meeting was held on Monday at Enfield, and a resolution 
was passed approving of the action of the D.C. in combining with 
the neighbouring couucils for electricity supply. 

The Bill promoted by the District Councils is meeting with severe 
opposition. On Tuesday evening a large meeting of ratepayers was 


addressed at Edmonton by Mr. Offor, a director of the opposing 


company, who endeavoured to show that it would be much better 
for the ratepayers to leave the electrical supply of the district in 
the hands of his company than to trust to the District Council. A 
resolution protesting against the Councils action was declared to 
have been carried, but the meeting closed in disorder. 


Russia.—The Electric Power Company, of St. Petersburg, 
which was formed for the purpose of supplying to the petroleum 
and naphtha wells at Bakou the electric energy necessary for working 
them, has netted a profit of 133,678 roubles on the past year. The 
capital of the company is 4,000,000 roubles, of which a sum of 
3,200,000 roubles is already subscribed. The central power station 
of the company was originally designed for the supply of 7,000 H. p., 
but the installations are not yet fully completed. The station is 
built on the Caspian Sea, on the outskirts of the town of Bjely- 


Goradok. The distance from it to the petroleum fields is about six 


miles. There are six intermediate stations. 


St. Helens,—At a meeting of the Electric Supply and 
Tramways Committee the borough electrical engineer (Mr. J. S. 
Highfield) reported that the number of electric lamps connected up 
to December 31st last was 19,678, against 10,612 iu the previous 
year; the number of units sold for lighting purposes during 
December was 25,830, against 15,246 ; the number of units sold for 
tramway purposes was 59,025, against 23,355; and the number of 
units sold for motors was 8,468, against 1,085. The town clerk 
reported that he bad received the sanction of the Board cf Trade 
to the borrowiug of £2,540 for the construction of tramways, 
e of cleetrival equipment. al ay Corporation Street aud Parr 
St rect. 


Shannon Water-Power Bill.—This Bill came before 


Mr. Campion, one of the Examiners of the House of Commons, for 
proof of compliance with the Parliamentary Standing Orders 
relating to the introduction of private Bills in Parliament. There 
was no opposition, and the Bill will be reported for first reading in 
the usual course. 


Yorkshire Power Scheme.—A conference took place 
at Guiseley last week between members of local authorities in the 
Wharfedale Union and the promoters of the scheme. At the outset 
Mr. A. G. Lupton, chairman of the company, offered to insert the 
following clause in the Bill: —“ Nothing in this Act shall prejudice 
auy application by any local authority for a provisional order under 
the principal Acts for power to supply energy within their districts." 
The area included in the scheme is 1,800 square miles, with a 
population of 24 millions, and contains in all 158 local authorities. 
The.scheme is entirely in the bands of probable users of elec- 
tricity. The capital proposed is £2,000,000. 


ELECTRIC TRACTION NOTES. 


Baker Street and Waterloo Railway.—This company 
has purchased the site and buildings of the Indigent Blind School;, 
situated in St. George’s Circus, S.E., for its generating station. 


Birkenhead.—The B. of T. inspection of the new clec- 
tric tramway betwecn Birkenhead and New Ferry, Cheshire, was 
made on Thursday last week by Lieut.-Col. P. G. Von Donop, R.E. 
The overhead electrical line work was inspected by Mr. Trotter. The 
inspection was understood to be satisfactory. On Monday morning 
the first car started on thc regular service. 


The Central Londen Railway Company.—At the 
London Sheriff's Court, Red Lion Square, W.C., on 30th ult., before 
Mr. Under-Sheriff Burchell and a jury, Dr. Purves, a consulting 
physician, of 20, Stratford Place, Oxford Street, W., claimed £4,200 
against the Central London Railway Company in respect of certain 
injury to his residence, alleged to have been caused by the construc- 
tion of the new line. Expert witnesses examined on behalf of the 
claimant, estimated the cost of repairs at £2,294, and the deprecia- 
tion in the actual value of the house at £500. Dr. Purves had 
sublet the ground floor and upper portion, and it was estimated 
that he would suffer a total loss of rental of £479 10s. He also 
claimed £1,000 in respect of personal inconvenience. The jury 
awarded £1,500. 

Another claim was also heard last week by Mr. J. W. Penfold, 
F.S.I., sitting as arbitrator at the Surveyors’ Institution. The claim 
was for injury done to No. 2, Lancaster Gate, W., and the claimants 
were Lord Herschell and Mr. A. W. M. Baillie, acting as executors 
under the will of the late Mrs. Mary Cunliffe. 

Mr. €. A. Cripps, K.C., who appeared for the claimants, said that 
in consequence, it was believed, of the construction of the Central 
London Railway serious cracks began to appear at 2, Lancaster 
Gate, aud there were indications that a serious subsidence was 
taking place. Owing to these disturbances the tenant, Mrs. Hawkins, 
left, and the house now remained unoccupied. The owners claimed 
damages to the amount of £1,600. 

Mr. E. R. Robson, F. R. I. B. A., said he had inspected the house on 
May 17th, 1899, and found a number of cracks in the walls and 
ceilings. "They seemed to him tw bc caused by a general disturbance 
of the foundations, due, he should think, to the construction of the 
railway. 

Other evidence to the same effect having been put in, 

Mr. Freeman, for the defence, said this was the first practical 
claim for damage brought against the company, and they were 
prepared to submit a large body of evidence to back up the defence. 
It was impossible from an engineering point of view thatthe damage 
could have been caused by the construction of the railway, which 
was 64 feet below the surface of the road. The house, which was 
40 years old, had been built on the remains of a waterbrook, and 
there still remained a large deposit of mud, with an unstable sub- 
stratum. Moreover, the bursting of a water-main in 1897 had 
undermined the foundations, and it was quite possible that this was 
the cause of the damage. The hearing was adjourned provisionally 
until February 8th. 

The Committee appointed by the Board of Trade to inquire into 
the question of vibration in the working of the Central London 
Railway has made an exhaustive examination of the works at 
Shepherd's Bush. Mr. Mallock, the expert appointed by the Com- 
mittee, has also been busy, and considerable progress has been 
made with the observations aud experiments necessary for the 
taking of records. 


Crewe.—A Light Railways Commissioners’ inquiry was 


, held on 30th ult. into an application by the T.C. for an Order to 


construct light railways within the borough. The evidence showed 
that it was proposed to borrow £100,000 for the construction of 
about eight miles of railway. The London and North-Western 
Railway Company said that the scheme was unnecessary and the 
expense unjustitiable. Allowiug that 20,000 persons used the tram- 
ways every week, there would be a loss of nearly £10,000 a year. 
The railway company paid 30 per cent. of the rates of the borough ; 
this loss would fall heavily upon them, and they protested 
strongly. The Cheshire County Council's opposition was as to the 
inadequate width of thc roads. The Commissioners reserved their 
decision. 
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Darlington.—The General Purposes Committee, after 
considering the report of Messrs. Kennedy and Jenkin, consulting 
engineers, has decided to recommend the purchase of the present horse 
tramway system, with a view to the adoption of electric traction 
and its management by the Corporation. The Imperial Tramways 
Company are to be asked to sell the present tramways, the purchase 
. to include also the Order of the Light Railway Commissioners 
obtained by the Tramway Company. 


Darwen.—The T.C. has decided to proceed with the 
construction of a branch tramway to Hoddesden at a cost of 
£13,000. 


East Ham.—The B. of T. have sanctioned | a loan of 
£42,220 for tramway extension. 


Electric Tramway Accidents in Germany,—_It is 
stated in the Financial Times that the numerous accidents to 
persons which have taken place in Germany since the extension of 
electric tramways in that country have induced the authorities to 
make investigations, with a view to the prevention of such occur- 
rences in the future, by the introduction of improved safety appli- 
ances or regulations governing the operation of the cars. In Berlin 
a preliminary inquiry is now being conducted by the Berlin Rail- 
way Administration and the Police President, and on its conclusion 
the Minister for the Interior and the Minister for Public Works, in 
conjunction with the street railway companies, will deliberate upon 
the results, and suggest remedies. The question has also been 
raised in, among other towns, Wiesbaden, Hanover, and Hamburg. 
In the latter city a Commission has been sitting for two years to 
consider the subject, and its report, which has just been issued, 
scarcely advances the object aimed at in any way. The Commis- 
sion has made experiments with all existing appliances, and has 
come to the conclusion that none fulfil the desired object. The only 
proposal made for minimising the accidents is to reduce the number 
of electric cars in the main thoroughfares, and to request the 
public to exercise greater caution. It is, however, expected that 
the official inquiry now being made iu Berlin will lead to more 
satisfactory results than are contained in the Hamburg report, 
which relates to investigations extending over so long a period as 
two years. 


Electric Tramway Bills.—The Examiners of Private 
Bills of the House of Commons had an interesting point discussed 
before them last Friday afternoon. The following tramway Bills 
were in the list for the examination of Standing Order proofs:— 
City of Birmingham Tramways; West Cumberland Electric Tram- 
ways; the Bradford Corporation Improvements (including a tram- 
way scheme); South Lancashire Tramways; Bexley . ; 
London County Council (tramways and street widenings); Scar- 
borough Electric Tramways; Chester Corporation Tramways; 
Tyneside Tramways and Tramroads; and Wigan Corporation Tram- 
Mr. Campion and Mr. Jeune, the examiners, were both 

present. 

- Mr. Campion, addressing the Parliamentary agents, several of 
whom were in the room, said, in cases where it was proposed to 
electrify existing tramways, there was ground for supposing that a 
disturbance of streets would be necessary, and the point had arisen 
whether this fact would not bring the Bills within Standing Order 
No. 10, providing for the notice necessary in respect of proposed 
new tramways, &c. He understood that the agents maintained that 
the Order did not apply in the case of an existing tramway on which 
it was proposed to substitute electricity for horse traction. They 
would consider the Birmingham Tramways Bill first, and take that 
as a test case. If the agents were able to satisfy them that the 
Order did not apply, well and good, but if not, that would dispose 
of the Bills. 

The Parliamentary agent for the City of Birmingham Tram- 
ways Bill, Mr. John Kennedy, then put the views of the agenta 
on the point. There was, he said, no doubt whatever in their minds, 
it being clear to them that Standing Order No. 10 did not apply. 
In the Birmingham case the tramways were so extensive that the 
additional expense to the promoters if Standing Order No. 10 did 
apply would be some £3,000, £4,000, or even £5,000, as it would 
mean poeng notices in the streets and the preparation of a 
number of plans, &c. This he maintained was unnecessary where 
tramways eady existed. 


Mr. Pritt, of the firm of Sherwood & Co., Parliamentary agents, l 


having been invited by Mr. Campion to give his view, said it was 
the same as that given by Mr. Kennedy ; and Mr. Cripps, Parlia- 
mentary agent to the London County Council, also addressed the 
examiners. 

Mr. Campion, in announcing the decision, said the examiners 
were satisfied in the matter. When the clause of the Standing 
Order was drafted electric traction was not contemplated, and that 
was the way the difficulty had arisen. If anything further ought to 
be done for the protection of the public or the frontagers, it should 
by done by the amendment of the Standing Order. 

By this decision the examiners find that the Standing Order does 
not apply to such cases as those under consideration. 


Hyde,—Colonel Von Donop held a L. G. B. inquiry into 
the application of the Bredbury and Romiley Urbau Council for 

wer to borrow £25,000 to construct a tramway from Stockport to 

yde. The linc will be constructed and leased to the Stockport 
Corporation for 21 years at a rental. 

The Hyde Town Council has 1 resolution that a joint board 
be constituted and incorporated, consisting of representatives of the 
Corporations of Hyde, Stalybridge, Dukinfield, and Mossley, and 
authorising the board to construct and work tramways, and to supply 
electrical energy.in the four boroughs. 


\ 


-Leicester.—On Tuesday the T.C. considered the report 
which recommended that steps should be taken to purchase the 
tramways undertaking, and to work it by electricity; further, that 
Parliamentary powers should be sought to reconstruct and equip 
extensions of the existing lines and a number of new lines in the 
borough; also to construct an electric power station, depóts, and 
buildings, and to acquire land necessary for the work. The com- 
mittee advised the adoption of the overhead system, and that the 
central power station should be on the Belgrade Road, where the 
heat from a refuse destructor could be used in the generating of 
power. Car sheds should be erected close by, and it is believed 
this station would prove sufficient to supply electric current 


for the whole of the present system, and also for much 


larger extensions than are at present proposed. District car 


‘sheds will be erected, and the buildings acquired from the Tram- 


way Company adapted for electric traction purposes so far as deemed 
advisable. The Committee further recommended that the services 
of an expert of experience in electric traction should be engaged to 
advise and assist in the capacity of consulting engineer in the 
preparation of the scheme. Councillor Flint proposed the adoption 
of the first of five resolutions comprehending the suggestions 
in the report, which was seconded by Councillor T. Smith. 
Councillor Hudson criticised some of the detaile of the report, 
urging that the heat from other destructors should be utilised. 
Eventually a resolution was adopted that steps should be taken to 
purchase the tramways undertaking from the company to be worked 
by the Corporation under their statutory powers, and that the 
system should be equipped for electric traction. The Mayor 
criticised the system proposed, and urged that the power station 
should be at the existing electric lighting works. The remainder 
of the report was referred back to the committee for them to obtain 
expert advice as to their proposals. 


\ 

Liverpool Overhead Railway.—This railway company 
run a line of electric tramways from Seaforth Station to Great Crosby, 
the trams starting from the company’s station yard. To enable 
passengers to effect a change from the trains to the trams with com- 
fort, the whole of the space bas been roofed in, and as both the 
trains and trams are heated by electric heaters, the journey can 
now be made, in any weather, from Liverpool to Great Crosby in 
comfort. Another alteration that has been effected is the erection 
of an inclined elevator, which will convey passengers from the 
ground level to platform level without any effort. This is the 
second elevator of its kind that has been erected in this country, 


and the first one for railway purposes; the only other. being at the 


Crystal Palace. The elevator is driven by an electric motor, 
and travels at the rate. of 90 feet per minute, with 
a capacity of 3,000 passengers per hour. No doubt if the working of 
the ‘inclined elevator is satisfactory at Seaforth, the directors will 


consider installing them at some of the other ‘stations. 


apparatus is now open to the public. The elevator bas been built and 
fixed by Messrs. G. Aston & Sons, of London, under the supervision 
of Mr. Wainwright, the general manager to the company ; whole 
of the work being carried out to the designs and specification of the . 


engineer to the company, Mr. S. B. Cottrell. 


Manchester-Liverpool Express. The Parliamentary | 


Committee of the Liverpool Corporation has reversed its previous 


decision to oppose the Parliamentary Bill for constructing a mono- 
electric railway between Liverpool and Manchester. By the casting 
vote of the chairman, the previous resolution was rescinded, and it 
was decided to recommend the City Council to oppose certain anis 


only. 


Merthyr.—The B. of T. arbitrator (Mr. Sheldon) having 
prepared his award in the dispute between the Merthyr District 
Council and the Electric Traction Company, it has been taken up by 
the company, and is understood to be in their favour practically at 
all points. The costs will fall on the District Council. The com- 
pany will now complete the gaps in the line at Ponto A, & section 


which was involved i in the dispute. 


Paisley.—In anticipation of the expiry of the tramway 
company's lease, the Corporation have decided to negotiate with the 
company for the sale of rolling stock, & -. 

The Council will oppose Mr. Murphy’ s Tramways Bill. Messrs. 
Atherton have written notifying their intention to apply for 
powers. 


Ploeshti (Roumaniay: —The adjudication for the con- 
cession of an electric tramway service in Ploeshti, Roumania, under 


-consideration on January 23rd, not baving given a e 
result, a second . will be held Eur áo 


Portsmonth,—On Thursday last week at the TE ey ore? 


‘Institute, Westminster, an inquiry was opened before Sir Frederick 
R. Bramwell as to the amount to be paid by the Corporation of 
Portsmouth for the Underaning of tho Provincial oe 
Company. 


‘Reddish.—Colonel v von om has held a L.G.B. inquiry 


into the application of the L. D. C. for Sanctum to borrow £ 1s 809 for 


the construction of N 
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. Sedgley and Wolverhampton.—It is stated that the 
British Electric Traction Company will have their line from Sedgley 
to the Fighting Cocks (Wolverhampton) electrically equipped by 
September next. 


Liverpool.—The Tramways Committee of the Liverpool 
Council has instructed the town clerk to report what steps would 
be necessary to enable the Corporation to borrow £600,000 for the 
construction of tramways sanctioned by the provisional order. 


. Taunton.—The T.C. inet on January 28th to consider a 
report from the E.L. Committee presenting forms of agreement with 
the British Electric Traction Company. "The Committee presented 
two forms of agreement—one between the Taunton and West 
Somerset Electric Railways and Tramways Company, Limited,.of 
the one part, aud the Taunton Corporation of the other. part. 
According to the first of tbese the Corporation agree to lay down 
plaut to supply electrical energy for the trams within a reasonable 
time or to be subject to penalties; to lay down adequate spare 
machinery to ensure specified supply ; and to do necessary excava- 
tions, &c., at the expense of the company, for laying and main- 
taining supply main. The company undertake to pay for a minimum 
yearly consumption of 60,000 units at 2d. per unit. By the second 
agreement the British Electric Traction Company guarantee to the 
Co: poration tbe payment during seven years for the yearly minimum 
of 60,000 units at 2d. per unit, agreed to be taken by the tramways 
company; the payment during seven years for all excess of 
energy taken by the tramways company over and above the 
minimum; and the payment of all sums which might become 
payable within seven years under Section 41 of the Tramways Act, 
1570, if the Corporation have (through default of the tramways 
company) to restore roads, owing to the ceasing of the working of 
the trams, but with power for the British Electric Traction Company 
to take over the working of the trams. Provision is also made for 
referring all questions to an arbitrator. These two agreements 
practically carry out the resolutions and arrangements of the Council; 
the committee therefore recommended the Council to approve of 
both of the agreements. l 


Watford.—A new tramway company, by the name of 
the Watford and District Tramways Company, is seeking Parlia- 
mentary powers for constructing tramways through Watford, 
Rickmansworth and Bushey. The le th will be 82 miles, and the 
station will be erected in Bushey. "d he capital of the proposed 
company will be £126,000, of which £55,000 may be raised by the 
issue of preference shares. 


West London.—The first trial trip was run in the small 
hours of Tuesday morning on the lines of the London United Tram- 
ways Compauy. The car, which contained Mr. J. Clifton Robiuson, 
mavagiug director of the compauy, and some members of the engi- 
neering staff, started from the geuerating station at Chiswick soon 
after miduight uuder the charge of Mr. J. Clifton Robinson, jun., aud 
travelled over the Kew Bridge and Hammersmith section. In the 
course of the next few nights more cars will be takeu out, aud the 
number gradually increased until the line is loaded to its fullest 
capacity, cars ruuning every two minutes, as will be the case under 
normal traffic conditions. On the data thus ascertained, the Kew 
authorities will be able to determine the amount of magnetic disturb- 
ance, if any, caused by the company's operations, and on the Kew 
report the Board of Trade will formulate the regulations to which 
(a caper" must conform before the line can be opened for public 
traffic. 


Wigan.—The engineer reported that the B. of T. 
inspector suggested that slipper brakes should be fixed on the 
electric cars instead of air brakes, and it was resolved that the offer 
of Messrs. Dick, Kerr. & Co., Limited, to substitute a slipper brake 
&nd a rheostatic electric brake for the air brake provided for in the 
specification, be accepted. 


Willenhall.—The British Electric "Traction Company 
have given an undertaking to the Urban District Council to deposit 


plans and commence laying the lines in the Council's district during 


the next two months. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—The location of three of the 
suburban exchanges bas now been fixed, viz., Springburn, Strath- 
burgs, and Govan. The premises have been leased for 25 years, 
with the option on the Corporation side of breaking the leases at 
the end of 10 years. 


London Fire Stations.— The L. C. C. has resolved that 
public institutions, theatres and other buildings, of which many are 
already connected by telephone with fire stations at an annual cost 
of £5, shall in future be equipped with the apparatus designed by 
Commauder Wells and Mr. A. C. Brown, for utilising fire-alarm posts 
for telephonic papos : By this means, uniformity of pattern will 
be secured, and all the wires can be carried to one board in the fire 
statiou, with indicators tò show the origin of calls. With a view to 
increasing the number of such connections, the annual charge is to 


be reduced to £2 2s., exclusive of the rent paid by fhe owner of the 
buildiug to the Post Office fur providing and maintaining the 
commuuication. 


South African Cables, — The Eastern Telegraph 
Company notifies that a cable between Porthcurnow (Cornwall) and 
St. Vincent (Cape Verd Islands), via Madeira, was opened for traffic 
on Wednesday last week, thus completiug the new direct cable route 
between Great Britain and South Africa. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 
ArziCAN—Bt. Louis (Senegal)-Bathurs$ .. 
Sours AxERICAX—Pará-Maranham - „March 1,1900 .. ee 


Cayenne-Pinheiro ee ee ee eo Nov. 26, 1900 e. e. 
Latakia-Cyprus ee ud eu es  ... June 20, 1899 l 
Marae ille-- arcelona ee ee ee oe ee Jan. 3, 1901 ee ee 
Havre- Waterville = ss kes . .. Jan. 19, 1901 .. Feb. 2, 1901 
alte- Tripoli “a vs sa 200 .. Jan. 24, 19014 .. Feb. 5, 1901 
ng por -Banjoewangi a - .. Jan. :6, 19010. .. Feb. 1, 1901 
Fao-Busbire |. .. s es ee es Feb. 6, 1901 ve en 
LANÉPLINES:— : 


Sour An Rica Communication with Car. 
thagena and Baranquila .. oe es 


CHINE- Tientsin-Pekm oa i ee ee 
Pekin-Kaigan T Pa ee ee 
Keaigan-Maimswohin  .. oe oe 
Tientain, vía *hanghal ee ee ee .. dune 46, 100 eo 
Tientsin and Taku via Helampo . .. 
Shanghai-Amoy .. $5 vá T 

Al lines connecting Cochin China with 

Thuanan ee ee ee ee ee ee Oct. 28, 1900 ee ee i 

Communication “via Hanekine” interrupted 

on Persian territory eo oe oe os Feb. 28, 1900 oe oe 


———— a e 


CONTRACTS OPEN AND CLOSED. 


OPEN. | 


Aberdeen.—February 8th. The E.L. Committee wants 
tenders for surface condensers, air and circulating pumps. See 
Official Notices” January 11th. 


Aberdeen.—February 18th. The Tramways Committee 
wants tenders for electrical equipment of the Bathing Station route, 
comprising overhead material and underground cables. Poles pro- 
vided by Corporation. See “Official Notices” January 18th. 


Amsterdam (Holland).—April Ist. The Communal 
Council wil on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switchboards, &c. Conditions from 
the Municipal Priuting Office, 10 florins (88. 4d.) Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. e o 


Acerington.— February 28th. The Corporation wants 
tenders for two steam dynamos (185-K w.), ne EPET balancer, 
battery, piping, arc lamps and pillars. See “Official Notices” to- 
day. | 

Ballinasloe,—February 9th. The Committee of Man- 
agement of the Lunatic Asylum invite tenders for supplying and 
erecting the necessary plaut and fittings for an installation in the 
New Hospital Block. For particulars apply to James Young, Clerk 
of Asylum. ; 


Beckenham.—February 25th. The U.D.C. wants ten- 
ders for boilers, steam alternator, and combined engine, dynamo 
aud motor set, pipework, batteries and switchboard for electricity 
works extensions. See “Official Notices” January 25th. 


Bermondsey,—February 25th. The Borough Council 
wants tenders for switchboard and instrumente, and Lattery. See 
"Official Notices" to-day. — 

Batley.—February 9th. The Corporation wants tenders 


for three high speed triple-expansion steam dynamos, one balancer, 
and one motor-generator. See ''Official Notices" January 11th. 


Bournemouth.—March 2nd. The T.C. invites tenders 


for 42 electric cars. See Official Notices” January lith. 


Bournemouth.—March 4th. The T.C. wants tenders 
for three steam dynamos, and two steam-driven surface condensers. 
See “ Official Notices " January 18th. | | 

Brighton.—February 14th. `The Council wants tenders 
for overhead trolley construction, and equipment of routes; also 
for feeder, distributing, test and telephone cables. See two “ Official 
Notices" Jauuary 18th. 

Brighton.—February 25th. The Council wants tenders 
for continuous current arc lamps, &c., for street lighting. See 
“ Official Notices to-day. 

Clyde.—March 11th.. The Trustees of the Clyde Navi- 
gation invite tenders for a 3-ton electric wharf crane for Prince's 
Dock. See ''Otficial Notices ” to-day. 


(Continued on page 243.) 
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THE UTILISATION OF ELECTRICAL 
MACHINERY IN COAL MINING. 


By W. C. MOUNTAIN. 


Tun subject of this paper is one which covers so much 
ground that it is extremely difficult to deal with it in a short 
article, but the writer proposes to give his general views upon 
the necessity for 
the introduction of 
electrical machinery 
into coal mines, and 
the application of 
this machinery, inas 
brief a manner as 
possible. 

Coal mines, par- 
ticularly in the 
North of England 
and Scotland, and 
to some extent in 
the South of Eng- 
land also, have 
generally been in 
existence for a large 
number of years, 
and the machinery which is fixed and working is conse- 
quently of a somewhat antiquated type. 

The boiler pressure in these cases is usually very low, often 
not more than 45 lbs. to 60 lbs. per square inch, and in 
some instances even less. It will therefore be readily seen 
that the adoption of 
electrical machinery, 
in connection with 
which much higher 
steam pressures can 
be utilised with 
more economical 
engines, means at 
the outset a con- 
siderable economy, 
if new boilers can 
be put down. 

In dealing with 
any system of 
power transmission, 
the whole matter 
boils down to one 
of £ s. d., and it is 
necessary to prove 
to those who are 
considering the 
adoption of elec- 
trical machinery 
that they can not 
only obtain a considerable economy in working, but can also 
show a good return on capital expended. The writer has before 
him several practical cases in which economy has resulted. 


In one colliery in the North of England, a large 


quantity of water had to be pumped underground by dip 
pumps; the company originally drove these pumps by 
wire ropes from engines at the pit bottom. 


Fia. 1. 


Fig. 2. 


Upon the advice of the writer the existing pumps were 
converted into electrical pumps by adapting electric motors 
of 6 H. p., driving through machine-cut worm gearing on to the 
pumps. 

Six sets were originally adapted in this manner to electric 
driving, the number being afterwards increased to cight. 

The installation consisted of a horizontal steam engine of 
about 100 H.P., with generator, cables, and the six sets of 
motors and worm 
gears as described 
above, the total cost 
of the plant being 
practically £23,000, 
to which must be 
added the cost of 
engine house, &c., 
bringing the total 
up to, say, £3,600. 

The annual 
saving over the 
old method of 
pumping, after 
allowing for interest 
and depreciation 
on electrical plant, 
amounted to nearly 
£1,200 per annum, so that the electrical machinery paid for 
itself in about three years. This was based on a very low 
price of coal, so that tlie saving would appear much greater 
at the present time, when coal is so dear. 

Another example, which shows how economy can be 
effected by high 
class electrical 
machinery, was at 
a colliery in North 
Wales, where the 
writers firm in- 
stalled in tlie first 
instance a haulage 
plant consisting of 
a 300-H.P. engine, 
with 150-Kw. gene- 
rator, and 150-H.P. 
motor, driving an 
endless rope haulage 
gear with three rope 
wheels ; the haulage 
gear dealt with 
about 850 to 900 
tons daily output on 
an average gradient 
of 1 in 6, the gra- 
dient in some cases 
being as much as 
1 in 3, and the 
total length of the three roads being about 4,470 
yards. 

This plant has been running now for about a year and a 
half, and the original cost, including engines, boilers, &c., 
was about £8,000. .. . |. Y 

The consumption of coal for this plant is about 25 tons 
per week, the fuel used being the very finest screenings, 

F 
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previously discarded as useless, and to make use of which exactly what was the condensation in the steam pipes; it 
the boilers were fitted with Meldrum furnaces. was found that two boilers with 100 Ibs. working pressure, 
The electric - haulage * gear took the place of an pressed hard, were only just capable of overcoming the con- 


Fia. 3. 
existing plant driven by wire ropes from the pit bottom, densation in the pipes, and as the probable evaporation from 
the gear being 1,200 yards in-by, and the company found, these two boilers would be little less than 10,000 Ibs. per 
owing to the very regular running of the motor, that they were hour, and the coal consumption probably 14 cwt. per 
not only able to get hour, it clearly 
a steadier and better 775. DO RSAUsÉANMAIFs;] showed how very 
supply of coal, but | great an economy 


were effecting so | would be effected 
| by the adoption 
of electrical trans- 
mission, with a 
loss in cables that 
would be almost 
negligible, 

Careful tests were 
also made todemon- 
strate what was the 
condensation in the 
steam pipes in a 
pit shaft, and it was 
found that with well 


great an economy 
in working, that 
they decided to 
order a complete 
duplicate of the 
first electrical gear, 
so that the haulage 
gear at the pit 
bottom, working 
two roads, could 
also be worked 
electrically. 

The fact that the 


company have spent covered pipes, the 
between £13,000 — condensation was 
and £14,000 on approximately rd 
electrical endless Fig. 4. of a lb. per square 


rope haulage, simply with a view to increased economy in foot of exposed surface, based on the outside diameter of 


coal consumption and attendance on the machinery, speaks the pipe itself. 
pretty conclusively as to its benefits. For instance, a 6-inch pipe with an outside circumference 


Fig. 5. 


In another colliery in the North of England, where there of about 2 feet, would condense about $rds'of ajlb. of steam 
was a range of 6-inch steam pipes leading from the boilers per hour per foot of length. | 
to an engine and pumps underground, a test was made to see In dealing with a colliery installation, the writer has found 
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that it is best in all cases to provide for the plant being of 
very ample size, because, if it works satisfactorily, it is 
generally found that extensions are quickly made; and 
further, the very severe usage to which colliery machinery 
is often subject, makes the more costly plant the cheapest 
in the long run. It, therefore, becomes necessary to con- 
sider the best type of machinery to adopt. 

The engines are the first consideration, and there is no 
doubt that the simpler the engine is, the better it is 
suited for colliery purposes, particularly as a colliery 
plant runs at more or less full load for 10 or 12 hours per 
day, and probably where pumping and hauling are worked 
from the same generating plant, 16 to 20 hours, 
because the pump- 
ing is done during 
one shift, and the 
haulage in the 
other. 

Horizontal long 
stroke engines, 
therefore, seem to 
the writer to be the 
type which should 
be most favoured 
forcolliery work, be- 
cause this class of 


engine is better 
understood by the 
colliery engineer, 


and if well governed, 
very great demands 
can be made upon 
it without fear of 
breakdown. 

As regards the transmission of power from the engine to the 
generator, in small units, i.e., plants up to, say, 250 KW. capacity, 
there is no doubt that rope driving very satisfactorily meets 
every condition of working, but forunitsoverthissizeit is better 
to have the generator driven direct from the engine shaft. 

Fig. 1 represents a horizontal compound engine and 
350 KW. continuous current generator coupled direct, as 
supplied by Messrs. Scott & Mountain, and this may be taken 
as a good sample of a direct connected set for large powers. 

For small plants, with the low steam pressures at which it 
is sometimes necessary to work, where colliery owners are not 
disposed to put in 
high pressure 
boilers, a single 
cylinder engine, 
which in any case 


should be fitted with 
a good governor, 
answers extremely 
well, and for units 
under 100 - Kw. 
capacity belt driving 


is quite satisfactory. 

Makers of high 
speed engines and 
direct coupled 
dynamos will no 
doubt consider that 
they are being hardly 
used in the above 
statement respect- 
ing the -best type 


of engine for Fic. 


colliery driving, but 

the writer is satisfied from a very large experience of this class 
of work, that high speed engines generally are not so suitable 
as slow running engines when they are placed in the hands of 
inexperienced engineers, or, at any rate, engineers having an 
experience only of colliery machinery ; and it is generally 
impossible to persuade colliery owners to employ such a staff of 
skilled mechanics as would be necessary to attend to high 
speed machinery if a lot of this were installed. 

Having dealt with the generating plant, the next point for con- 
sideration is the work to be done underground, which generally 
eonsists of pumping or hauling, both being very well suited 
for electric driving. 


Fia. 6. 


Fig. 2 shows a typeof three-throw ram pumps which Messrs. 
Scott & Mountain have installed in a very large number of 
collieries with very satisfactory results; in the design of 
this pump it will be noticed that the barrels, together with 
the valve boxes, suction and delivery pipes and air vessel, are 
all independent and interchangeable, so that in the event of 
a breakdown the pumps can be coupled up in such 
a way thatthe mine is not liable to be flooded. 

The pumps should in all cases be fitted with gun- 
metal rams, and gun-metal valves and seats; the 


glands and stuffing boxes should also be very long and sub- 
stantially bushed, 
All mining pumps 


have cross - heads 

with large slippers 
working in oil 
wells to provide 
continuous lubrica- 
tion, and the bear- 
ing surface in the 
cross-head gudgeon 
and crank-pins 
should be very ample 
and quite up to 
engine practice. 

For high lifts, i.e., 
from 500 feet head 
upwards, the writer 
has usually provided 
for driving the 
pumps with double 
gearing, t.6., a 
spur wheel at each 
end of the crank- 
shaft, and, in later 

practice, machine-cut gearing has been used throughout. 
Fig. 2 shows the high lift pumps with double belt drive 
and double gearing. | 

As regards the transmission of power from the motor to 
the pump, it is desirable to have an elastic medium, such as 
a driving belt or driving ropes where the plants are of large 
size, because this takes up the very severe shock on starting 
off the armature, and is also better for the working of the 
pumps. 

Fig. 3 represents a type of three-throw pump geared 
direct to an electric motor, this set having been designed 
to deliver 70 gallons 
per minute against 

a head of 1,000 
feet. 

For lower lifts— 
i.e., anything below 
500 feet head—it 
is not necessary to 
have double gearing 


should also 


on the pumps; 
but it is always 
desirable, seeing 


that machine cut 


cut out at a cost 
notappreciably more 
than that of cast 
gear, to adopt the 
higher finish, as the 
running of the ma- 
chinery is in every 
way sweeter and 
more satisfactory. 
3 are suitable for high- 
1,000 feet. 
In most collieries it has been found necessary at 
some time or other to arrange for the unwatering of 
an old working, or to deal with an accumulation of 
water in dips, or dooks as they are sometimes called in 
Scotland, and slants in other parts of England. For this 
work the type of pump shown in fig. 4 is specially suit- 
able, the set illustrated having been specially designed by 
the writer for this purpose. 

This type of pump, which will work against any head 
up to 300 feet, is of the double -ram ype, and ņa large 


shown in fig. 


The pumps 
lift work—that is, for any head up to 


gearing can now be - 


"T 


being 3 inches to the yard, and it being 
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number of similar sets are working satisfactorily in 
different parts of the United Kingdom. They are compact, 
and have the advantage that the two side girders forming 
the bedplate can be quickly uncoupled, and shifted about 
the pit with very little trouble. 


tec Am 


At an ironstone 
mine in Yorkshire, 
which had been 
flooded, a system of 
pumping which 
answered very well 
was adopted, by the 
writers advice, to 
clear the workings 
of water,the type of 
pump and motor 
employed being 
shown in fig. 5. 

This pump was 
designed to deal 
with 1,000 gallons 
of water per minute 
against a head of 
150 feet, and ran at a speed of 700 
revolutionsper minute,being driven by an 
electric motor capable of giving 100 H. p. 

The motor in this case was con- 
structed larger than was really required 
to drive the centrifugal pump, but 
this was merely a temporary arrange- 
ment, the full power of the motor 
being utilised later for the permanent 
pumping. 

The mine being flooded, and the dip 


necessary to have the pumps portable, 
this type of plant was suggested ; in 
practice the pumps were lowered each 
80 yards, which, at 3 inches to the 
yard, is equivalent to a total suction of 
20 feet vertical head. 

The inlet and outlet branches of the 
pump consisted of flexible rubber pipes, 
the total length over flanges being 27 
feet, so that the rising main was laid as 
the pumps were gradually taken in-by ; 
after each removal of the pumps, 
three 9-feet lengths of pipe took the 
place of the position where the pumps 
had stood, the suction pipes then 
forming the rising main. 

The next important branch of work in collieries is 
haulage: this consists of either main and tail, tail rope, 
or endless rope gears, and the accompaaying illustrations 
represent the different types. 

Fig. 6 shows a main and tail winding gear, consisting of two 


FIG. 9. 


drums, each fitted with clutches and brake strap, driven by 
an electric motor through worm gearing. The worm 
gear in this case was adopted as the speed was very slow, 
but for higher speeds the writer recommends machine-cut 
spur gearing. 

Fig. 7 represents a tail drum haulage 
gear with single drum, fitted with 
clutch gear and brake strap, and driven 
by a semi - enclosed electric motor ; 
in this instance it will be noticed that 
machine-cut gearing is used. 

In endless-rope haulage it is quite 
customary for the haulage gear to 
have to deal with one, two, and some 
times three roads, and in this case 
it is necessary that the gear should be 
fitted with independent rope wheels 
for each main road, though it is pos- 
sible that along the roads vertical or 
horizontal shafts with pulleys may 
be fitted to deal with subsidiary 
haulages, "The following illustrations 
represent the type of gears most suit- 

able for this purpose. 
| Fig. * represents an endless rope 
haulage gear for three roads; fig. 9 a 
similar gear, but for two roads. 
Where the roads are straight and 
there is a double line of rails there is 
little doubt that 
endless-rope haulage 
in point of economy, 
power and general 
convenience in 
working is much to 
be recommended. 
This can be easily 
understood when we 
consider that the 
quantity of coal to 
be delivered to the 
pit bottom is so 
many  foot-pounds 
per minute, the de- 
livery being con- 
tinuous in the case 
of an endless- 


Fig. 10. 


rope gear, while with main and tail it is, of course, necessary to 
run back the empties and bring up the full tubs, the tubs being 
brought up in trains and these trains coming up at intervals. 
Therefore where it is possible to adopt endless-rope haulage 
it is undoubtedly the best system, although many colliery 
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engineers, who the writer ventures io think have not con- 
sidered the matter very carefully, still consider that main- 
and-tail haulage gears are the most satisfactory. 

So far the writer has not touched on the relative advan- 
tages of continuous or three-phase alternating currents for 
mining work. "There is no doubt that continuous current 
working, particularly where the machinery is well designed 
end of large enough eapacity, is extremely satisfactory, “and 
the only advantage which the advocates of. the three-phase 
system can bring forward is that they have no commutators, 
but in the writer’s opinion, this is a somewhat misleading 
way of looking at it, as there is no reason why commutators 
should give any trouble if well designed and looked after. 

Against the supposed disadvantages of continuous current 
on account of the commutators, we have the complication in 
the three-phase system of a greater number of wires or cables, 
and also line losses with motors under moderate loads, which 
very often occurs in mining work, and which losses are very 
considerable ; this loss does not occur with continuous 
current machinery. 

Of course, where power has to be generated at a long 
distance from the colliery, or the scheme is one of 
general distribution over a number of pits some distance 
from a given centre, there is no doubt that three-phase trans- 
mission is the most satisfactory, as it is difficult to construct 
continuous current machines with a sufficiently high voltage 
to obtain such economical results as may be obtained with 
high tension three-phase alternating currents. 

The application of electricity to coal cutting in collieries 
will also, no doubt, be very largely adopted in the near 
future, as from the trials of plant which have been 
installed by the writer's firm and others recently, there is no 
doubt that a very large saving can be made in the cost of 
coal winning when the conditions of working are favourable, 
the principal conditions being that the floors and roofs are 
both good and fairly level, as any serious faults are liable to 
cause difficulties which prevent coal cutting from being 
successfully carried on. 

Various types of coal cutters have been used with greater 
or less success, but up to the present the tendency seems to 
be to adopt machines with revolving discs. "These discs are 
arranged to cut from 3 feet under up to as far as 5 feet 
6 inches, and run at a cutting speed on the periphery of the 
disc of about 300 feet, per minute. 

The disc is. generally fitted with 24 cutters, half of them 
bein single and the other half forked, so that the groove 
which they cut in the coal or fire-clay is- about 5 inches 
wide. 

Fig. 10 represents a type of coal cutter, of which over 7 0 
are at work in various collieries. 

The cutter is driven by an electric motor of 23 to 25 uH. P, 
in normal working, but as coal cutting is naturally very 
. severe on any motor. it is necessary that the machines should 
be capable of giving fully 30 to 40 H.P. without danger for 
short periods when the cutter wheel gets jammed. 

The type of coal cutter illustrated is only used for the 
long-wall system of working; but as this method is being 
more or less adopted universally, there is only a very small 
demand for machines to work on the board and pillar or 
pillar and slate system. 

It is found in practice with disc coal cutting, which is the 
type illustrated, that the motor requires from 50 to 60 
apes at the terminals, with an E.M.F. of 420 to 450 
volte. 

A coal-cutting machine, when in fair working order, and 
handled by men accustomed to the work, should be capable 
of cutting from 60 to 80 yards ; but under favourable con- 
ditions, where the undercutting is soft, the machines will cut 
up to 120 yards per shift. 

In this paper it has been impossible to deal with the many 
smaller items constituting an, installation, such as the class 
of cables, method of running same, type of switches to be 
used and so on ; but as these will vary so much with the 
special conditions under which the plant has to work, it 
really becomes a question of deciding in each individual case 
what will be best suited to the . of the mine. 


Leith.— The bonding of the Tramway Company 8 rails for 
electric traction is now to be proceeded with. 


CONTRACTS OPEN AND CLOSED | 


(Continued from page 238.) 
Cologne.—February 12th. The Prussian State Railway 


administration will, on this date, consider bids for the following 
supplies :—226,000 kilos. of galvanised iron wire, 27,000 kilos. of 
copper wire, 6,070 kilos. of isolated wire, 55,400 porcelain insulators 
with or without supports, 19,100 screw supports in iron, 800 double 
ditto, and 320 kilos. of cable. Conditions and contract forms can 
be had on application to the office of the Administration, 28, 
Domhof, Cologne, price ‘80 mark (8d.). 


Croydon.—February 16th. The Borough Council wants 
tenders for two dryback boilers for the electricity works. See 
„Official Notices" February 1st. 


Edinburgh.—February 9th. The Corporation invites 
tenders for an engine and dynamo for the McDonald Road elec- 
tricity works. See “Official Notices " January 11th. | 


Glasgow.— It bas been decided to add a 3-ton electric 
wharf crane to the equipment of the Prince’s Dock, and. offers are 
invited. 


Glasgow. February 22nd. The Corporation wants ten- 
ders for the supply of 100 car equipments and spare parte for same. 
See “Official Notices" February 1st. 


Holland.—March 25th. Tenders are being invited until 
March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central clectric lighting station in the city. 


Hornsey.—February 11th. The U.D.C. invites tenders 
for the necessary works for providing forced draught to their refuse 
furnaces. 


Hull.— February 8th. The Works Committee wants 
tenders for a multipolar generator, to be coupled direct to a Belliss 
high speed engine, for the tramways undertaking. See “ Official 
Notices " January 18th. 


Launceston (Tasmania).—April 22nd. The Corpora- 
tion wants tenders for the imply of 500 electric meters. See 
" Official Notices " January. 11th. 


L. C. C.— February 19th. The L. C. C. wants tender for 
the supply of two blocks of water-tube boilers for the tramways 
generating station at Camberwell. See Official Notices” Jauuary 
26th. 

Long Eaton,—The U.D.C. wants tenders for producers, 
gas engines, dynamos, and switchboard, feeder and distribution 


cables, and conversion of street lamps. See Official Notices 
January 25th. a 


Luton.—March 4th. The T.C. wants tenders for elec- 


trically lighting the Council Chamber, Town Hall, Free Library, 


Corn Excbauge, and Baths. See “Official Notices January 18tb. 


Luxembourg.—The communal authorities of Rumelange 
in the Grand Duchy of the Luxembourg are at preseut preparing 
plans for the construction of an electric lighting station. The 
adjudication will be announced at an early date. Particulars may 
be had on application to the communal administration. 


Malta.— February 15th. The Receiver-General and 
Director of Contracts, Valletta, invites tenders for the supply of 
75,000 arc lamp carbons. Particulars, specifications, &c., may be 
obtaiued on application to the Superintendent of Public Works, in 
Malta, or to the Crown Agents for the STUDIEN Downing Street, 
London. 

Mauchester,—The Ship Canal Warehouse Company 
wants tenders for 22 electric jib cránes. 


Nelson.—February 11th. The Corporation wants ten- 
ders for a storage battery. See ''Official Notices" February Ist. 


New South Wales,—February 22nd. The New South “* 


Wales Government Gazette announces that tenders will be received 
at the offices of the Department of the Public Service Tender Board, 
42, Young Street, Sydney, for the supply of (1) Telegraph material ; 
(2) Telephone material ; (3) Electric light material, all for the years 
1901-2. Tender forms may be obtained and samples seen at the 
office of the Chief Electrican, General Post Office, George Street, 
Sydney. Samples may also be seen at the Postal and Electric 
Telegraph Stores, George Street, Sydney. The conditions as 
published in the Gazette may be examined on application at the 
Commercial Intelligence Branch, Board of Trade, 50, Parliament 
Street, London, S.W., any day between the hours of 10 a.m. 
and 5 p.m. 


New South wales.— March 4th. The New South 
Wales Government Gazette states that tenders will be received at the 
Railway Commissioners’ Office, Bridge Street, Sydney, until 
Monday, March 4th, 1901, from persons willing to contract for the 
supply, delivery, and laying of about 29 miles of 6,600-volt tbree- 
core lead-sbeathed cable, and of about two miles of other cables, 
together with the necessary troughing, filling-in compound, 
armouring, &c. 

Poplar and Stepney.—The managers of the Poplar and 
Stepney Sick Asylum wants tenders from tirms willing to perform 


certain work in connection with: the asylum installation. See 
“ Official Notices January 25th. 


— 
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Southampton.—February 11th. The Corporation 
wants tenders for car bodies and trucks, motors and equipments. 
See Official Notices" January 25th. 


Southwark.—February 13th. The Electric Light Com- 
mittee wants tenders for a 400-kw. high speed engine and dynamo, 
two water-tube boilers, mechanical stokers, steam mains, &. See 
“ Official Notices " January 25th. 


Spain,—February 21st. The Secretary for Foreign 
Affairs has received a dispatch from H.M. Ambassador at Madrid, 
stating that tenders are invited by the Spanish Government, not 
Jater than February 21st next, for the establishment of a telephone 
System in the City of Huelva; particulars at the Commercial 
Department, Foreigu Office. 


Taunton.— February 25th. The Corporation wants ten- 
ders for two 100-kw. tramway generators, one engine, switchboard 
and connections. See “ Official Notices " to-day. 


The Hague (Holland).—March 25th. The Communal 


Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 


Stockholm.—February 15th. The Secretary of State 
for Foreign Affairs has received a despatch from His Majesty's 
Consul at Stockholm stating that tenders are invited by the German 
Telephone Company of Stockholm, not later than February 15th, 
for the supply of telephone cables of the following description :— 
13,000 to 15,000 metres, 250 pair, c.i.f., Stockholm; 1,000 metres 
(armoured), 250 pair, c.i.f., Stockholm; 4,000 metres, 100 pair, c.i.f., 
Stockholm. Such particulars as have been received may be 
examined on personal application at the Commercial Department of 
the Foreign Office any day between the hours of 11 a.m. and 5 p.m. 


Stirling.— February 15th. The T.C. invites tenders 
for two 350-H.P. engines and dynamos, and Lancashire boilers 28 
feet x 8 feet. See Official Notices " to-day. 


Wallasey.—February 21st. The U.D.C. wants tenders 
for the erection of car sheds, workshops, &c., also for extension of 
the electricity works (buildings and plant, including boiler, con- 
densing plant, cooling tower, crane, engines and dynamos, cables, 
economisers and transformers). See two “Official Notices " 
January 25th. 


Wimbledon.—February 18th. The U.D.C. wants ten- 
ders for the supply of steam and other piping; moving boilers, 
pumps, &c. ; also supply of surface condensing plant and two water- 
tube boilers for electricity works extensions. See Official 
Notices " January 18th. 


Wolverhampton. — February 11th. The Tramways 
Committee wants tenders for a 10-ton electric travelling crane 
(500-volt direct current circuit at the new car depót. Specifica- 
tions, &c., from the borough engineer. 


CLOSED. 


Aberdeen.—The T.C. has accepted the tender of the 
E.P.S. Company, for the supply of two storage batteries, for the 
sum of £6,032, which also covers maintenance for 5 years. Mr P. 
Tawse, a local contractor, has secured a contract for certain works 


iu connection with the tramways permanent way construction at 
£7,765. 


Belfast.— Messrs. Mechan & Sons, Glasgow, have secured 
the pipework contract for the extension at the Corporation Supply 
Station. 


=~ FORTHCOMING EVENTS. 


Friday, February 8th.—At 8 p.m. Institution of Junior Engincers. 
Westminster Palace Hotel. Paperon “ Electric Power 
Supply in the Metropolis,” by L. F. Awde, member of 
Council. s 


Synopsis:— Extent of electric power at present surplied by 
Metropolitan companies-—Provision for encouraging the adop- 
tion of electric power—Difficulties—Cost—Municipal influence 
— Situation of manufacturing districts—The coal question— 
Proposal to establish two large central stations for power 
supply, with generators on the tbree-phase system, at extra 
high voltage, the current transmitted to distributing centres 
and there transformed as eg eon of the stations— 
Mains, &c.—Capital cost and working charges—Losses in Distri- 
bution— Economy obtained—Conclusions. 


At 9 pm.—Royal Institution. A discourse will be de- 
livered by Prof. G. H. Bryan, F.R.S., on “History and 
Progress of Aerial Locomotion.” 

Institution of Mechanical Engineers. Extra meeting. 
Conclusion of discussion on Mr. Humphrey's paper on 
"Power Gas and Large Gas Engines for Central 
Stations.” 

Saturday, February 9th.—At 3 p.m. Institution of Electrical 
Engineers (Students' Section) Visit to the gene- 
rating station and depót of the Central London Rail- 
way at Shepherd's Bush. 


Wednesday, February 13th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section) Meeting at the rooms 
of the Institution of Engineers and Shipbuilders, 207, 
Bath Street. 


At 7.30 p.m. Institution of Electrical Engineers (Students 
Section).— Papers to be read: Electro-Chemistry at 
the Paris Exhibition of 1900," by M. Solomon, and 
“ Accumulators at the Paris Exhibition of 1900," by 

J. H. West. 


Thursday, February 14th.—At 8 p.m. Institution of Electrical 
Engineers. Capacity in Alternate Current Work- 
ing,” by W. M. Mordey, member. Adjourned dis- 
cussion. 


Friday, February 15th.—At 9 p.m. Royal Institution of Great 
Britain. “ Electric Waves," by Right Rev. Monsignor 
Gerald Molloy, D.D., D.Sc. 


At 8 p.m. Institution of Mechanical Engineers, Storey's 
Gate, S.W. Paper on "Light Lathes and Screw 
Machines" by Mr. John Ashford, A.M.I.Mech.E. 
Syllabus :— 


IntropucTIoN.— Requirements of light lathes, of turret lathes, 
and of automatic screw machines — Wearing parts— The spindle 
and bearings--Thrusts-—Adjusting or gib-strips—Slide surfaces 
and lathe-bed sections—Release-nut clutcbes— Speed variation 
Friction back-gear—Changes of traverse—-Saddles—Loose 
headstocks—Combined nut-release and quick-withdraw. 

TuRRRT LATUEB.— Different forms of collet-chucke— Stock 
feed—Turrets—F lat turret Jathes—Swedish turret lathe—Hollow 
hexagonal tur.et lathe--Cross-turret Jathe—Inclined-turret 
lathe — Turret traverse-—Cross slides--Leader-screws. 

FULL AttomaTic SCREW MACHINES.--Headstocks— Automatic 
tuorrets--The ‘‘ Herbert The '*C eveland’’--The “ Wolseley 
--The ‘Brockie '’; and other automatic screw machines. 


NOTES. 


The Institution of Electrical Engineers (Dublin 
Section).—The following resolution was passed at the 
meeting of the Dublin Local Section on the 24th ult. Pro- 
posed by Mr. Porte and seconded by Mr. Ruddle:— 

That we, the Dubliu Section of the Institution of Electrical 
Engineers desire to record the deep grief with which we have 
received the news of the death of our late beloved Sovereign, 
Queen Victoria, and that this meeting do forthwith adjourn as a 
mark of our sorrow. . 

Also that if the Central Institution propose to present a vote of 
condolence with tbe Royal Family, it is the desire of this Section 
to heartily endorse the same. 


Proposed National Electrical Contractors’ Associa- 
tion.—A movement is on foot for the formation of a 
National Electrical Contractors’ Association, and an 
enthusiastic meeting of the originators of the scheme was 
held in Anderton’s Hotel, Fleet Street, London, on Friday 
afternoon. Representatives were present from Birmingham, 
Glasgow, Leeds, Manchester, Newcastle, Sheffield, West 
Hartlepool, &c. Some interesting information was given as 
to the associations which have already been formed in various 
districts, A provisional committee was appointed to draw 
up a preliminary set of rules governing the conduct of the 
proposed National Association, and a meeting will be con- 
vened at a later date to inaugurate a National Association 
to embrace all local associations in Great Britain and 
Treland. Further information regarding the scheme can be 
obtained on application to the convener, Mr. Thomas 
Guthrie, C.A., 46, Queen Victoria Street, E.C. 


Electrical Standardising, Testing and Training 
Institution.—The Board of Control of this Institution 
have awarded Joseph Goodman, of Wellingborough Grammar 
School, a Maxwell Entrance Scholarship, value 50 guineas, 
tenable for two years; and Francis Norman Wilson, of 
Felsted School, a special prize of 10 guineas. 


Paris Exhibition Honours.— The Electrwal World 
says that the list of decorations bestowed on Americans by 
the French Government in connection with the Paris 
Exposition, has just been published. J. P. Morgan and 
F. J. V. Skiff are made officers of the Legion of Honour. 
Among the chevaliers of the Legion are F. E. Drake, C. A. 
Moore, C. A. Griscom, C. A. Coolidge, Carl Hering, F. C. 
Pratt, E. W. Rice, jun., Ambrose Swazey, and George 
Westinghouse. 
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The Use of Electricity in Berlin and London.— 
A Comparison.— The conditions prevailing in Berlin with 
regard to the supply of electricity differ very widely from 
those obtaining in London, and it is interesting to see 
whether such conditions are conducive to the wider use of 
electricity. The most prominent feature in the electric 
lighting of Berlin is that one company supplies the whole of 
the electrical energy, whether used for lighting, power, or 
tramway purposes. In the financial year ending 1899-1900 
the report of the company shows that the number of 
kilowatt-hours consumed in lighting was 11,201,660. In 
making a comparison with the annual current consumption 
in London we are obliged to take the figures of the com- 
panies for the year ending 1899 ; the Vestry supply under- 
takings bring their figures, however, down to March, 1900, 
and no doubt the aggregate will enable us to make a fair 
comparison with the German figures. The total current 
consumption in the districts of the 11 metropolitan com- 
panies (exclusive of the London Electric Supply Corpora- 
tion) for the year ending 1899 was roughly 38 million 
kilowatt-hours, which is more than three times that of 
Berlin. If we add the municipal systems, the total is 
brought up to 46 millions. Apart. from the fact that the 
area over which the London supply systems extend is a very 
enormous one compared with Berlin, one has to remember 
that the metropolitan figures which we have just quoted 
include street lighting and power, and if the electricity used 
for such purposes in Berlin is added to the Berlin figures 
the total consumption is brought up to 29 millions, which, 
considering the disparity of the population in the two cities, 
is distinctly favourable to the German town. But the 
remarkable fact in Berlin is that 48 per cent. of the electric 
energy used is on the electric tramway systems ; indeed, 
when the tramway consumption is added to the foregoing 
figures the total consumption is 42 million units, and the 
fact that it is produced by one company is enough to make 
London companies somewhat envious. It is interesting to 
reproduce the following table, which shows the purposes for 
which electricity has been utilised during the past few 
years :— 


Year. Private Street Power Electric 
lighting. lighting. purposes. tramways. 
6 

1895-6 6,908,655 385,594 2,219,501 257,050 

1896-7 8,094,243 408,381 4,008,943 1,758,250 

1897-8 9,315,199 | 424,639 | 5,833,077 | 2,443,421 

1898-9 10,143,377 484,591 7,758,662 | 10,166,652 

1899-0 11,201,660 | .881,811 | 17,240,284 


20,169,484 
It will be seen that the chief use of electricity in Berlin is 
for traction purposes—a sufficient indication of the differ- 
ence between the conditions of London and Berlin as 
regards tramways. The average price paid per kilowatt- 
hour for electricity consumed is 21°55  pfenmigs, or 
practically 24d. per unit, which is considerably lower than 
the price obtained in London. No doubt the average rate 
in Berlin is materially affected by the extremely low price 
at which current is supplied to the tramways, the charge 
being ‘9d. per kilowatt-hour. The cost of production, 
however, is 4°89 pfennigs, which is lower than the cost 
in any public electricity works in this country. The net 
profits of the company were M2,810,000, notwithstanding 
that a total sum of M1,548,867 was paid to the city 
authorities as their share of the profits. The whole supply 
of electricity is carried on from two main generating 
stations and five transformer sub-stations, which have a total 
capacity of 25,250 Kw. | 


Pneumatic Tubes. The Board of Trade Journal quotes 


from the Iron Age (New York) that application for a charter 
for the Electro- Pneumatic Company, of Connecticut, has been 
made to the General Assembly of that State. The company 
propose to inaugurate a service for the transmission of 
merchandise and other articles through pneumatic tubes. 
The plan is to run the main tube from New York to 
Hartford, through Bridgeport, New Haven, and Meriden. 
One of the features of the project would be the prac- 
tically instantaneous delivery of newspapers from New York 
to the large cities in Connecticut. 


Glasgow Exhibition.—For power purposes, throughout 
the Exhibition, there will be some 70 motors of various sizes 
from 14 to 200 H.P. The makers include the names of many 
well-known British and Foreign manufacturers. For the 
smaller sizes 250 volts, and the larger sizes 500 volta, is the 
pressure of supply. The contracts for the lighting of the 
pavilions and restaurants in the grounds have now been fixed, 
and they go to local contractors. 


The Pacific Cable Project.—The Times Melbourne 
correspondent says that Mr. Chamberlain has telegraphed to 
Sydney that Canada is considering her position as a con- 
tracting partner in the Pacific cable in view of the con- 
cessions granted to the Eastern Extension Company. 


American Rails for the G.E.R.— The New York 
Herald’s Pittsburg correspondent says that the Carnegie 
Company has started rolling 8,000 tons of steel rails ordered 
for the Great Eastern Railway. This is the first order 
received by the company from England itself. 


Royal Society.— Among the papers read yesterday after- 
noon were:—Prof. Dewar, F.R.S., on * The Boiling Point 
of Liquid Hydrogen, determined by Hydrogen and Helium 
Gas Thermometers.” Prof. Love, F.R.S., on “The Integ- 


. ration of the Equations of Propagation of Electric Waves.” 


Personal.— Mr. W. McClelland has resigned his position 
at the Manchester Corporation electricity works, after 13 
years' service with the Corporation, having been connected 
with the undertaking since its inception. | 

Mr. F. S. Ransome, who for the last five years was 
assistant manager of the Brush Electric Engineering Com- 
pany, Limited, works at Loughborough, has been appointed 
general manager to the Clayton Engineering and Electrical 
Construction Company, Limited, of Newton, Hyde, and 


Clayton, near Manchester. | 


Mr. A. C. Taylor, who has been for several years with 


Messrs. James Milne & Son, Limited, gas, water, and electric 


fittings manufacturers, and for the last five years manager of 
the company's branch at Edinburgh, was entertained to 
dinner by a number of his colleagues on Friday at Leith, on 
the occasion of his leaving to take up an appointment with 
Messrs. Falk, Stadelinann & Co., Limited, of London. The 
company's employés presented Mr. Taylor with a gold 
watch. a . 

Mr. W. A. Tester, of Plymouth, has been appointed tramway 
and electrical engineer at Lancaster at a salary of £300 per 
annum. Mr. Fraser, the electric lighting engineer, returned 
from South Africa last week and resumed his duties. 

Mr. John Lambert, assistant at Dundee electricity works, 


. has been appointed electrical engineer to Perth Town 


Council. 

It will no doubt interest many of our readers to learn that 
M. von Dolivo-Dobrowolsky, who has been so long associated 
with that large electrical! concern—The Allgemeine Elektri- 
citiits Gesellschaft—has left Berlin to take up new duties at 
Riga, in Russia. t 

We understand that Mr. Herbert Lindley, late of Browett, 


Lindley & Co., Limited, of Patricroft, has accepted the 


position of general manager to Galloways, Limited, Man- 
chester, who are taking up the construction of high-speed 
engines for electrical installations. , 
Mr. A. W. Whieldon has resigned his post as managing 
engineer to the Kidderminster and District Electric Lighting 
and Traction Company, having been appointed electrical 
engineer to the Great Northern Railway Company (Ireland) 


For Sale.—Messrs. Wheatley Kirk, Price & Co. will 
shortly sell a quantity of machinery, &c., of a well-known 
London electrical manufacturing firm. ! 
The Kensington and Knightsbridge Electric Lighting 
Company are offering for sale two Babcock boilers, a 


. 154-kw. Willans-Siemens set, four Willans-Crompton sets, 
. &c. The prices are stated in our advertisement pages 


to-day. 
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A Welcome Innovation.—The beginning of the new 
century is aptly signalised by the introduction of a new 
monthly journal, entitled The  Elertro-Chemist and 
Metallurgist, whose objects are sufficiently revealed by the 
title. The first number contains articles on Recent 
Progress in Electro-Chemistry ;" The less well-known 
Carbides, Borides and Silicides ;" Electro-Chemistry at 
the 1900 Paris Exhibition ;" and a number of short articles 
on various electro-chemical matters, abstracts of patente, 
trade reports, &c. Considering that in Germany, as the 
editor points out, there are already two or three periodicals 
devoted to electro-chemical subjects, we must admit that 
there was a gap in our technical literature; we confidently 
anticipate that, in the hands of its able editor, the new 
journal will wipe out this reproach. We wish it all 


prosperity. 


The “British” Westinghouse Works.—The Western 
Electrician says that the British Westinghouse Electric Com- 
pany, of Manchester, bas sent out invitations for bids for 
over $500,000 worth of machine tools for its new works on 
the Bridgewater Canal in Manchester. Contracts for the 
engines have already been awarded to the Westinghouse 
Machine Company, of Pittsburg, and it is probable that 
nearly all the tools needed by the concern will be furnished 
by United States manufacturers." The capacity of the plant 
will be about 80 per cent. of the East Pittsburg plant of the 
Westinghouse Company. The intention of the company is 


to manufacture the same products as the Westinghouse Machine 


and Electric Companies do at East Pittsburg, with the excep- 
tion of steam turbines. 


New Cable Works at Leigh.—Leigh, which will form the 
centre of the South Lancashire Electric Tramways Company’s 


. extensive system, their generating station being there, is to 


have a new industry, the making of electrical cables. The 
Anchor Cable Company, Limited, has this week been formed 


with a capital of £50,000 to carry on business at Leigh.. 


The directors including Councillor George Shaw, Mayor of 
Leigh, Messrs. R. A. Rumney, W. E. Rumney and W. M. 
Henderson. T i 


Naval Boilers.—4A Pall Mall Gazette correspondent says 
that it seems not improbable that the Belleville boiler will be 
eventually discarded from the Navy. "This is no more than 
we ourselves have long foreseen. The same writer says that 
the Boiler Committee has been favourably impressed by 
experiments with the Niclausse boiler. "We also read that 
Admiral Melville, of the United States Navy, has unre- 
servedly condemned the Belleville. We shall return to this 
subject next week. 


Obituary.—It is cur duty to record—and we do so with 
great regret—the sudden death of Prof. Elisha Gray, whose 
work iu connection with the telephone, and later with the 
telautograph, is common knowledge. The last year of his 
life found bim at work upon submarine signalling and sound 
detecting apparatus. He was 65 years of age, and death was 
due to heart failure. 


The Schuckert Contact System.—The Greenwich 
Borough Council will oppose the South-East Metropolitan 
Tramway Company’s proposal to employ the Schuckert 
electric system between Greenwich and Catford, on the 
ground of road disturbance. 


Lecture.— Prof. Oliver Lodge, D.Sc., F.R.S., lectured to 
a crowded audience at the Newcastle Lit. and Phil. on 
30th ult. on “ Wireless Telegraphy." 


Appointment Vacant.—The Dundee Gas Commissioners 
want a shift engineer for the lighting and traction station. 


Huddersfield Trams. Yesterday, "Thursday, the muni- 
cipal electric tramways at Huddersfield were formally inaugu- 
rated by the Mayor. 


NEW COMPANIES REGISTERED. 


Howard Conduit Company, Limited (69,270).— 
This company was registered on January 26th, with a capital of 
£20,000 in £1 shares (1,000 deferred), to acquire the benefit of an 
indenture of licence made between A. H. Howard, of the one part, 
and W. T. Glover & Co., Limited, of the other part, to make, use 
and exercise a certain invention for improvements in, and apparatus 
for, the manufacture of pipes or conduits for electrical con- 
ductors, or for conveying liquids or gases, or for analogous purposes, 
to acquire the benefit of a memorandum of agreement between the 
same parties, and to carry on the business of pipe and conduit manu- 
facturers, electrical engineers, electricians, contractors, suppliers of 
electricity, &c. The first subscribers (each with one share) are: 
J. E. Latham, 12, Northen Grove, West Didsbury, engineer; J. H.C. 
Brooking, 85, Northumberland Road, Old Trafford, engineer; E. J. 
Flanagan, 65, Harriet Street, Stretford, clerk; C. K. Hamilton, 51, 
St. Bees Street, Manchester, traveller; A. E. Tanner, 7, Talbot 
Road, Old Trafford, engineer; W. C. Mann, Calder Bank, Ashton- 
on-Mersey, accountant ; aud J. B. Hyde, 33, Stamford Street, Old 
Trafford, engineer. The number of directors is not to be less than 
three nor more than seven; the first are H. Edmunds, W. P. J. 
Fawcus, A. H. Howard and E. A. Claremont; qualification, £100 ; 
remuneration, £200 perannum, divisible. Registered office, Trafford 
Park, Manchester. 


Primitiva Gas aud Electric Lighting Company of 
Buenos Ayres, Limited (69,267).— This company was registered 
on January 25th, with a capital of £1,200,00€ in £5 shares (160,000 
preference) to adopt an agreement between La Companhia 
Primiyiva de Gas de Buenos Ayres of the one part, and H. Ward of 
the other part, to acquire gas or electric light works in the River 
Plate and otber countries in South America and elsewhere. and to 
carry on the business of manufacturers, gencrators, and suppliers of 
gas, electricity, and other illuminants and force, engineers, engine 
and machinery builders, gas and electric stove makers, wharfingers, 
contractors, &c. The first subscribers (each with one share) are:— 
A. J. Anderson, 31, Throgmorton Street, E.C., gentleman; A. F. 
Farish, 574, Old Broad Street, E.C., solicitor; T. C. C. Richards, 
41, Martin Road, Woodside, clerk ; W. S. Wild, 33, London Road, 
Clapton, N.E., gentleman ; L. H. Grundy, Claremont House, South 
Hampstead, solicitor; R. H. Eggar, 31, The Chase, Clapham 
Common, S.W., solicitor; and C. J. Whitaker, Springfield, Aulaby 
Road, Teddington, solicitor. The subscribers are to appoint the 
first directors; qualification, £500. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


African Trans-Continental Telegraph Company, 
Limited (37,855)— This company's annual return was filed on 
January 2nd, when 170,300 shares were taken up out of a nominal 
capital of £300,000 in £1 shares; £1 pershare has been called up, 
resulting in the receipt of £169,315, including £10 paid on 20 for- 
feited shares; £995 remains in arrears. 


Bright's Light and Power, Limited (58,290).—This 
company's annual return was filed on January 21st, when 100,000 
ordinary shares were taken up out of a nominal capital of £200,000 
in £1 shares (100,000 ordinary and 100,000 preference); £1 per share 
has been called up on 66,667, resulting in the receipt of £66,489 bs. ; 
£177 15s. remaius in arrears; £33,333 is considered as paid on the 
remaining shares; mortgages and charges, nil. 


Ballers, Limited (62.020).— This company’s annual 
return was filed on December 24th, 1900, when 15,000 preference 
and 15,000 ordinary shares were taken up out of a nominal capital 
of £400,000 in £10 shares (20,000 preference). £10 per share has 
been called up on 15,000 preference and 7 ordinary, resulting in the 
receipt of £150,070. £149,930 is considered as paid on the remain- 
ing 14,993 ordinary shares. : 


Central Electric Supply Company, Limited (53,080). 
This company's annual return was filed on January 7th, when the 
entire capital of £100,000 in £5 shares bad been taken up. £3 28. 6d. 
per share has been called up on 19,692, £1 per sbare on 300, and £6 
per share on 8 sbares, resulting in the receipt of £61,877 10s. 
Mortgages and charges, nil. 


Electric Fur Machining Company, Limited (53,742). 
This company's annual return was filed on January 14th, 1901, 
when 566 shares were taken up out of a nominal capital of £3,600 
in £1 shares. £1 per share has been called up on 16, resulting in 
the receipt of £16. £550 is considered as paid on the remainder. 
Mortgages and charges, nil. 


Kirlew Brothers, Limited (49,149).— This company’s 
annual return was filed on January 14th, 1901, when 2,500 shares 
were taken up out of a nominal capital of £5,000 in £1 shares. £1 
per share has been called up on seven, resulting in the receipt of £7. 
10s. per share is considered as paid on 300, and £1 per sharge on 
the remaining 2,193. Mortgages and charges, nik 
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Monte Video Telephone Company, Limited (27.298), 
—This company's annua! return was filed on November 15th. when 
86,492 preference and 72,680 ordinary shares were taken up out of a 
nominal capital of 4160, 000 in 87,000 preference and 73,000 
ordinary shares of £1 each. All shares are considered as fully 


paid. 


EE aeea 
CITY NOTES. 


The City and South London Railway Company. 


THE meeting of this company was held at 71, Finsbury Pavement, 
E.C., on Tuesday last, Mr. C. G. Mott presiding. 

The CHAIRMAN, after alluding in appropriate terms to the loss of 
the Empire in the death of the Queen, dwelt upon the advance 
of steam and electricity in their application to traction during 
the Victorian era, and remarked that in H.M. tbe King we 
we had one who had opened the C. and S.L. line 10 or 12 years ago, 
and he trusted that that was only the beginning of great works in 
which Edward VII. would help. Turning to the company's affairs, 
the chairman said that some of the shareholders might be disposed 


to wonder why, after paying 24 per cent. when they had a little line 


of only three miles long, they had reduced the dividend now that 
the line was extended. They knew when they had their little line 
that their only safety was in extending it. They bad exercised 
great caution and prudence in carrying out those extensions at a 
very slow rate. The Islington extensions would be finished in six 
months, and then they would see the whole thing as they had been 
designing it from the beginning, a complete undertaking. For some 
time past they bad been afraid of what might be the result of the 
intermediate stage of the extensions during the past half year 
and tbe one now current. They had been able to get róund the 
corner which they dreaded, with only a diminution of 1 per 
cent. in the dividend. After the half-year, as soon as they get the 
Islington section opened, he thought they might fairly look forward 
toa very different, steadily growing and improving condition of 
things, and in the end it would be seen that the policy of carefully 
designed and slowly carried out extension would result in a satis- 
factory state of things in the future. Most of the Islington 
tunnelling was completed. They had now to lay the permanent 
way, to fix the electrical conductors and cables, the lifts, and build 
eurfacestations. Withregard tothe City & Brixton Railway, with which 
they had made some arrangement in order to utilise that portion of 
the line now standing idle, the. condition of the money market had 
been such that it waa not prudent to attempt to raise the money for 
it. Some negotiations are now going on which might probably lead 
to a change altogether as regards that line, and they might be able 
to sell toa company apart from themselves tbe piece of line now 
idle, and upon which they were losing very heavily. It was an 
expensive piece of line, and had not been earning anything during the 
last six months. If it had been earning a proper return, it would have 
brought in a revenue probably equal to nearly 1 per cent. dividend. 
There was a proposal before Parliament for an independent com- 
peny to make a line from the end of the Islington line to King's 
Cross and Euston. That would be a very valuable line to the 
public, and was likely to produce a very large traffic upon itself, 
and bring heavy traffic to the C. and S L. city stations. They had 
thought it advisable to try to make arrangements with that line to 
work it, saving them the necessity for generating stations. They 
hoped to be able to work it at much less cost than the company 
itself could do with a small independent line of that kind. That 
arraugement bad not yet been finally completed. If the Act went 
through, it would not involve the C. and S.L. in anything more 
than the working of the line fora percentage of the receipts, without 
any responsibility for its capital. After referring to the benefite of 
foot subways, the speaker said that the Baker Street and Waterloo 
Railway was going on rapidly with its construction, and they had 
purchased the Blind Asylum for their generating station. That line 
would connect the C. and S.L. with the very heart of the busy 
weet end traffic. The Great Northern and City Railway Company 
wete getting on fast. They were constructing a very ex- 
pensive railway with  16-feet tunnels, and thought they 
would get a return for it; he hoped they would. After 
referring to the inter-connection of this with other railways, 
the chairman said that the C. and S.L. was a coming line 
of the greatest importance, and one of the most valuable railway 
links that could possibly exist in a great city like London. The 
arbitration about the St. Mary Woolnoth Church was making pro- 
gress, and before long they would know the amouut they had to 
pay. They had already a large amount deposited to draw from tor 
that. To provide for the capital for the I-lington extension they 
issued 10,000 ordinary shares. They had to be issued at a low 
price, but they got premiums on certain other stocks. They pro- 
posed to apply to Parliament for a Bill to construct a foot subway 

tween the Angel and the Agricultural Hall That would help 
their traffic not only from the Hall itself, but would tap the very 
heavy traffic of the Upper Street. They were also seeking powers 
to provide in the future for certain payments in regard to the final 
completion of the Islington extension coutracts. Forthe growing 
traffic also they wanted additional rolling stock, and improvements 
at the generating stations. These were included in the proposed 
Bill, Turning to the aceounte, he said that they had during the 


half-year expended £97,645 on works, rolling stock, é&c. 
The discount on the ordinary stock issue was £48,000. 
The speaker then aualysed to some extent the receipts 
and expeuditure, and he went on to say tbat they had 
run an iucreased mileage of 141,697 miles, and the number of trains 
had iucreased for the whule distauces, 3,956. The number of 
passengers had increased (trains running longer distances) more than 
proportioually. They carried in each train 44'8 passengers in the 
last half of 1899, and 62°13 in the past half. They got very much 
more in and out traffic in consequeuce of the increased leugth of line, 
The receipts per train mile increased from 7s 2d. to 7s. 1ld; 
receipts per train mile increased from 2s. 3:28d. to 2s 5'24d.; 
receipts per passenger were 191d. in 1899, and had risen to 2:23d. 
This was all very satisfactory. The working expenses were in 1899 
58 per cent., and were now reduced to 56:22 per cent., which, con- 
sidering the increased price of coal and materials, was an exceedingly 
satisfactory feature. It was the lowest rate in the history of the 
concern. If they deducted the cost of the lifts it was reduced to 
48°80 per cent. for the liue. The future would show that they would be 
able to reduce that very low rate cousiderably. The expenses per 
train mile increa-ed from 1s. 3:84d. to 1s. 444d. The locomotive 
charges were decreased from 5:85d. to 5°60d , aud the traffic expenses 
had increased from 6d. to 75d. per train mile, but the latter would 
be decreased before long. He then moved the adoption of the 
report. 

Mr. GRENFELL seconded the motion. 

After a number of questions had been put to the board and 
several criticisms of the proposal to lay the subway to the Agricul- 
tural Hall had been offered, the resolution was carried unaui- 
mously. 

The questions contained reference to the possibilities of vibration 
troubles. The chairman said in this connection that heavy rolling 
stock might be suitable for the big traffic of the Central Loudon, but 
he would rather have shorter and smaller trnius. In busy times 
the C. and S.L. was runniug trains faster than the C.L.R. It had 
more trains per hour, and was running a 23-minute service, but 
they intended running them very much moie frequently than that. 
They were considering the number of carriages per train. Their 
platforms were made for longer trains, and they had it in contem- 
paron to put four coaches on to the trains at certain times of the day. 

very ton of rolling stock used unnecessarily meant a diminution 
of the profits. They had to bear in mind the weight of the trains. 
The weight of C. and S.L. traius was not more than the weight of 
the engine alone on the C.L.R., and they would thus understand 
the difference of weight beiug dealt with at the present moment. 
They would find in the end that their mode of workiug was most 
economical and best in the public interests. He did not say that 
they had arrived at a complete condition of things; they were 
always trying to improve, but in the main he thought that what 
they had adopted would be geuerally adopted. In regard to the 
question of vibration, they had had no complaints of vibration 
from any residents during the last 10 years. Their line did not pro- 
duce it. Therefore, whether the Board of Trade put a clause in their 
Bill or not did not affect them. The matter had been greatly 
exaggerated in the case of the Central London, but they were carry- 
iug erormously heavy rolling stock and engines. If there was any 
vibration there, it was caused chiefly by the coustruction of the rolling 
stock and slightly by the construction of the permanent way. He 
thought it very doubttul whether any clause would be putin. Every 
railway in London would be affected, asevery large railway was vibra- 
ting the houses on each side of it. The question of vibration was so 
important to the public that any attempt on the part of Parliament 
was fraught with such objection on the part of the public that it was 
not at all likely to be put in. In regard to the lifts, they were 
experimenting with a view to improvements. They were trying to 
get the same thiug as on the Central London, but with less compli- 
cation. One lift was now beiug worked, and he thought they had 
succeeded. They were going to change all the lifts as fast as they 
could. 

The resolutions declaring dividends in accordance with the report, 
re-electing Mr. C. G. Mott as director, and re-electing the auditors 
were carried, and the meetiug became special, and passed certain 
resolutions approving the Bill proposed to be applied for. 


Kensington and Knightsbridge Electric Lighting 
Company. 


THE directors’ report, to be presented at the fourteenth ordinary 
general meeting, to be held at 1, Great George Street, Westminster, 
on Wednesday, February 13th, at 5 p.m., reads as follows:— 

“The directors submit to the shareholders a statement of the 
accounts of the company, together with & report of the position of 
the undertaking at the eud of the year 1900. During the year the 
number of houses and shops connected with the system has increased 
from 2,110 on December 31st, 1899, to 2,324 on December 31st, 
1900, while the number of lamps, calculated on the usual basis of 
8 c.P., has increased from 183,462 to 199,098. The directors have 
strengthened the renewal account by trausferring to it £7,594 
lus. 9d., making the total amouut placed to that account £37,974 
10s. 4d. After providing for the above amount, and paying the 
dividends on the 6 per cent. first preference shares to June 30th, 
1900, on the 5 per cent. second preference shares to September 30th, 
1900, aud an interim dividend at the rate of 12 per cent. perannum on 
the ordinary shares for the first half of the year,the balauce standing to 
the credit uf the net revenue account for the year 1900 is £11,006 12s. 
Of the above sum £1,425 has been appropriated to the payment of 
the first preference dividend to the end of the year, and £593 15s. 
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has to be set aside to meet the portion of the dividend on the 
second preference shares accrued to the same date, leaving £8,987 
17s., out of which it is proposed to pay a further dividend on the 
ordinary shares of 6 per cent. for the past half-year, making, with 
the interim dividend paid on July 26th, 12 per cent. for the year. 
This will leave a balance of £4,712 17s. to be carried forward. The 
directors have to inform the shareholders that the issue of new 
ordinary capital has been fully subscribed by the shareholders, and 
the directors invite the shareholders to concur with them in the 
issue of shares to the staff as stated in the circular of January Ist. 
The directors have the pleasure to report that the new generating 
station, which has been constructed in conjunction with the Notting 
Hill Electric Lighting Company, Limited, was sufficieutly advanced 


to enable the company to obtain material assistance from it towards 


the end of last year, and we believe that it will be fully available 
for regular supply early in the spring. The capital for this 
undertaking has been obtained by the issue of 4 per cent. 
debenture stock, guaranteed jointly and severally by the two cqm- 
panies. A transformer station has been equipped and is now in full 
working order on asite obtained from His Majesty's Commissioners 
for the Exhibition of 1851, at the back of the Royal Albert Hall; 
this will render the accumulator station in Queen’s Terrace Mews 
unnecessary, and it will shortly be discontinued. The sum of 
£1,656 10s. received as premiums on the issue of second preference 
shares has been appropriated to the reduction of the purchase of the 
Kensington Court Company account, and the sum of £818 11s. 11d. 


received from Mr. Lane-Fox, in payment of the amount agreed by 


the directors to be taken in settlement of tne company's claim for 
costs, has been transferred to the credit of the mains account. In 
accordanee with the articles of association Mr. A. S. Bolton and Sir 
Frederick J. Bramwell, Bart., F.R.S., retire from the directorship, 
and, beiug eligible, offer themselves for re-election. The auditors, 
Messrs. Lovelock, H. W. S. Whiffin & Dickinson, having dissolved 
partnership, Mr. A. L. Dickinson, the remaining partner, having 
joined Messrs. Price, Waterhouse & Co., the latter firm were 
appointed by the directors to audit the present accounts. Messrs. 
Price, Waterhouse & Co. offer themselves for re-election.” 


* 


Anglo-American Telegraph Company. 


THE ordinary general meeting of the proprietors of this company 
was held on Friday last at Winchester House, Old Broad Street, 
Mr. F. A. Bevan presiding. 

The CHAIRMAN said that before proceeding to the usual business 
he was sure he would be expressing the feelings of all present, as 
well as of the many absent shareholders numbering some 7,000, in 
expressing the sense they felt of the deep loss that had been sus- 
tained by the country through the death of our beloved Queen, and 
at the same time to express to His Majesty King Edward VII. 
their loyalty and devotion to his person. Passing to the report 
and accounts, Mr. Bevan said he would not detain the share- 
holders long in proposing their adoption. They were none of them 
surprised that the directors were not able to present as large a 
profit as last year. They had always told them that when the 
German cable was in working order it would take away from them 
a certain amount of their traffic, and so it had proved. The German 
cable from the Azores began working on September 1st. Before 
that they had lost some portion, but not much, of the traffic which 
had been sent by Germany over the Commercial Cable; but from 
September 1st they practically lost the traffic, and the result 
was that their receipts for the half-year were rather more than 
£16,000 less than they were for the last half-year. But it was 
not only owing to the loss of their German traffic that 
their receipts for the half-year and for the whole year 
came out worse than they did in 1899, but it was even more owing 
to the fact that the Afinia had not been so much employed in 
effecting repairs for their friends. Looking at the whole year 
their traffic receipts were less than in 1899 by £15,200 and working 
expenses had increased by £2,961. The earnings of the Minia were 
less by £20,760, so that the greater part of the diminution in their 
revenue arose not from traffic receipts, but from the earnings of the 


Minia being so much less. Of course that was a matter which no 


one could prevent, and he had always told them that those earnings 
were not a dependable source of income. Not only did they not 
receive so much from the earnings of the Minia, but they had to 
spend a good deal more on the ship. The net result was that there 
was £38,920 less available for dividend than they had last year, and 
the dividend for the half-year would be at the rate of 32s. 6d. as 
against 43s. 6d. Under all the circumstances he thought that was 
avery satisfactory result. The renewal fund had been increased 
during the year by £28,055. As to this present half-year he did not 
like to prophesy, but he might say this—that they had begun the 
year very wel]. They estimated that they might lose by the German 
traffic sosasthing Hke £200 a day, whereas, as a matter of fact, 
during January, their traffic had only been about £70 a day less 
than it was in January of last year. "Therefore it appeared to him 
that they were already making up for the serious loss which they 
could not help sustaining from the opening of the German Cable 
Company. As to the deferred stockholders, he could not promise 
them anything next half-year, but he hoped they might get a divi- 
dend. In conclusion, the chairman alluded with satisfaction to the 
excellent services of Mr. J. H. Carson, the general manager of the 
company, and the staff. ` 

Sir GERALD FITZGERALD, K.C.M.G., seconded the motion, which 
was adopted. 

The retiring directors and auditors having been re-elected, the 
proceedings terminated with a vote of thanks to the chairman for 
presiding. 


Scarborough Electric Supply Company. 


Tux annual report of the directors of the above company states :— 


The following tigures show the present position and progress of the 
company, viz. :— 


December 81st, 1900. December 81st, 1899. 


Consumers T 25 ses 592 465 
Equivalent 8-c.P. lamps con- 
nected 33,343 27,171 


Board of Trade units supplied 331,266 257,412 
Total revenue ... - .. £7,788 4s. 01d. £6,235 12s. 114d. 


The accounts show that the balance to be disposed of is £3,721 
28. 5d., which the directors recommend should be dealt with as 
follows :—Placed to depreciation account, £529 18s. 1d. ; dividend 
at 64 per cent. per annum, £3,088 10s. 6d. ; carried forward to 1901, 
£102 13s. 11d. The capital expenditure stands at £53,193 17s. 9d., 
being an increase of £9,120 10s. 2d. during the year. The outlay 
has been mainly incurred in enlargement of buildings, and additions 
to the plaut at the generating station. 'The 5,000 additional shares 
mentioned in the last report have been created. Of these 1,000 have 
been issued, aud £6 per share had been called up thereon up to 


December 1st, 1900. Further capital will, of course, be required. 


from time to time, as the operations of the company extend. The 
retiring directors are Mr. John Bell Simpson, Mr. J. W. Woodall, 


and Mr. John Dale, who agaiu offer themselves for re-election. The. 


auditors, Messrs. Bradley, Davis & Co., chartered accountants, also 
offer themselves for re-election. 


Amazon Telegraph Company, Limited. 


Mr. W. S. ANDREws presided, on Wednesday, over the sixth ordinary 


general mecting of the sharcholders of the above company, when 
the report and accounts was adopted. The report reads :— 


The directors submit their report and the accounts of the company for the 
year ending June 13th, 1900. The revenue amounts to £14,427 17s. 4d., and the 
expenses to £89,996 15s. 5d. After adding £8,900 for debenture interest and 
sinking fund, there is a debit balance of £81,468 18s. Id., which, added to the 
debit balance of £29,300 8s. 2d. brought forward from the last account, leaves 
£63,769 1s. Bd. to be carried forward. The traffic receipts show a substantial 
increase as against last year, but there is a considerable reduction inthe Govern- 
ment subsidy on account of interruptions. This arises from the fact that for a 
portion of the year to June 90th, 1899, the subsidy was paid in full. Towards 
the end of the year 1899, the directors were fortunate to seoure the services 
of Captain W. H. Lacy, agentled an having along experience in cable work. He 
proceeded to the Amazon, and took charge of the ss. Viking, during the absence 
o! her commander through ill health. Captain Lacy energetica ly set to work 
to repair the cables, with the result that through communication between 
Para and Manaos was re-established in April last. There have been several 
interruptions since, but, on the whole, an improvement has been achieved, and 
many difficulties overcome, so that the directors are led to h fora better 
service in the future. Considerable progress has been made with the erection 
of the land lire referred to in the last report, and at this date the sections 
between Manaos and Itacoatiara are working. Arrangements are being made 
for raising further capital for the purpose of completing the land line, purchase 
or constructicn of a steamer adapted for cable repairing on the river Amazon, 

&ying off temporary loans, and providing working capital. This may 
nvo.ve @ partial reconstruction of the board. The present directors will 
render every assistance required to enable the neoessary measures to be 
carried. An extraordinary general meeting will be held immediately after 
the ordinary meeting, for the purpose of sanctioning the issue of 4 150, 000 deben- 
turer, ranking in priority to the existing debentures. The retiring directors are 
Mr. D. H. Goodsall and Mr. George Keith, who offer themselves for re-election. 
The auditors, Messrs. Deloitte, Dever, Griffiths & Co., also retire at this meeting. 


Subsequently a resolution was adopted authorising the directors 
to create and issue from time to time debentures for an amount 
not exceeding £150,000, bearing interest at a rate not exceeding 
6 per cent., such debentures to rank in all respects in priority to the 
existing issue of £200,000. l 


Great Northern & City Railway Company. 


THE fifth half-yearly general meeting of the proprietors of this com- 
pany was held on Friday last at Westminster Palace Hotel, Sir 
Charles Scotter, J.P., in the chair. 

The CHAIRMAN, before proposing the adoption of the report, alluded 
with regret to the death of the Queen, and said that in her death we 
mourned the loss of the best, the wisest, the most beloved and the most 
gracious Queen that ever reigned either in this or any other country. 
Passing to the business of the company, he said that he dare say 
many of the sharcholders had read in the newspapers an account of 
an action which the Great Northern Railway Company had brought 
against them. The verdict in the first Court was in favour of the 
Great Northern Railway, but they (the Great Northern & City) had 
appealed, and the case was therefore now sub judice. All he would 
say was, that even if the higher Courts upheld the verdict already 
given, he did not think the shareholders would be affected in 
any way whatever. He was glad to tell them that within 
the last few days his colleagues and himself had visited the 
railway and the works in connection with it, and they were 
all exceedingly pleased, not only with the progress of the 
works, but especially with the admirable and substantial 
manner in which the works were being carried out by Messrs. 
Pearson, the contractors. At the present time 24 miles of tunnel 
bad been completed, and at the rate of progress which was now 
going on the contractors assured them that over a quarter of a mile 
of tunnel would be completed every month, so that, on the 
whole, the progress being made was exceedingly satisfactory. 
Having explained how the work was being done by the 
specially-designed shields, Sir Charles said that what struck 
them most particularly on the occasion of their visit was 
the size‘lofi the !tunnels. He was connected with the Waterloo 
and City Railway, and there the tunnels compared with those on 
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the Great Northern and City Railway were exceedingly small. Of 
course the larger tunnels had considerably added to the cost, but 
the advantages to be derived therefrom were only just now being 
appreciated, and he thought it would be found that one of the 
wisest things in connection with that railway had been the making 
of those large tunnels. First of all, they would admit the largest 
rolling stock built in this country, and would enable carriages with 
side doors to be used, and that could not be done on any of the 
electric railways now in use. With those large tunnels they 
would be able to adopt any form of electrical power that was 
at present known, and if thought proper they would be able 
to use what was known as the multiple unit system. 
Up to the present time we had always assumed that the best form 
of electrical traction was to be found in America, and he believed 
we were right, but it seemed that now the time had arrived when 
America was going to be eclipsed by the invention of an electrician 
in Buda-Pesth. He (the speaker) was told on the highest authority 
in this country that the whole system of electrical traction was going 
to be revolutionised by it, but he was afraid the system could not be 
applied to small tunnels. They would thus sce what an enormous 
advantage they would have in having those large tunnels. He was 
also told that the cost of the system was 40 to 45 per cent. less than 
the cost of any existing known system in use in this country, and 
the working expenses would also be enormously reduced. It looked, 
therefore, as if they had exercised a very wise discretion in 
delaying until the very last moment making arrangement for 
the electrical equipment of the railway. Then, again, the 
motors would work directly upon the wheels of the carriages, 
and consequently the use of heavy locomotives would be 
avoided. They knew that there was a controversy going on 
in connection with the Central London Railway, and vibration 
which was said to be due to the heavy locomotives. Besides that, 
the wear and tear of the permanent way was enormously increased 
by heavy locomotives, and, therefore, they would be able to save 
enormously in that respect. Another advantage of their larger 
tunnels was that the current of air was largely increased. He had 
come to the conclusion that some day or another those (himself 
amongst the number) who were instrumental in projecting these 
electrical railways would regret that they made the tunnels too 
small. Another thing in connection with the tunnels, which struck 
him and his colleagues, was the length ofthe platforms. They were 
420 feet long, and they would be able to accommodate a train carry- 
ing from 600 to 700 people. That would be of immense advantage 
in dealing with the heavy morning and evening traffic, which was 
_the traffic which would pay their dividends. Another novelty in 
the construction of the tunnels, which they considered a great 
improvement upon existing tunnels, was the substitution of brick- 
work in cement for the lower half of the tunnels They 
were told that the construction of the tunnels in that form 
would—he would not say absolutely do away with vibra- 
tion, but, at any rate, reduce it to a minimum, so that 
whatever complaints there may have been on other railways 
on account of vibration would not apply in their case. In conolu- 
sion, he proposed the adoption of the report and accounts. 

ut Earl of LAUDERDALE seconded the resolution, which was 
carrie | 


Crompton & Co., Limited. 


Mr. TROTTER (chairman), presided on Wednesday at the Cannon 
Street Hotel over an extraordi general meeting of the share- 
-holders of Crompton & Co., Limited, held for the purpose of con- 
sidering, and if approved, of passing the following resolution: 
„That the capital of the company be increased to £300,000 by the 
issue of 46,000 new shares of £3 each, such shares to be numbered 
54,001 to 100,000 inclusive, and to rank in all respects pari passu 
with the existing shares of the company, and the directors are here- 
by authorised to issue these new shares at such times and on such 
terms as they may think fit.” | . 

The CHAIRMAN said that when they met in August last, a share- 
holder asked if they intended raising more capital, and at that time 
he stated that they had no idea of doing so, but it had now been 

forced upon them. They had of late years gone on conservative 

- lines, desiring rather to be under-equipped for a possible business 
than over-equipped, because they had always had present to their 
minds the danger of a slack time for electrical engineering coming 
and finding them with a large number of men, and large works, and 
a large capital sunk in those works on which it might be difficult to 
earn dividends. But the course of electrical engineering had to a 
great extent changed recently, and they found that the effect of the 
latest developmeut at the works which was intended to enable 
them to carry out the business they had in hand, had the further 
effect of vastly increasing the number of their orders. Consequently 
they found themselves at the present time quite unable to meet the 
business offered to them. Everyone must have seen what a lot of 
notice was being directed to electrical matters in the past few 
months, and the result was that they had before them an 
amount of business which it would be perfectly impossible for 
them to through with their present equipment. In the 
Interests of the shareholders, they had to provide for what was 
before them. Large factories were being established in the country 
for producing electrical machinery, and they must be prepared to 
compete with them. Otherwise they must be prepared to take 
a second place and sink into the background. Electrical 
appliances were becoming very large, and took a long time to pro- 
duce, andthey had now orders on their books for delivery in July 
of 1902. That involved a large amount of money in working capital. 
They had practically no stock because constant changes took place in 


electrical machinery, and it was not desirable to hold large stockt 


which might become obsolete at any moment. They would pro- 
bably not want all the money they asked for, but thought it as well 
to take the powers at once. He concluded by moving the resolution. 
Mr. C. F. TurNELL seconded the motion. 
Replying to questions, the CHaIRMAN said they would issue the 
capital when the right time came, but they had not settled the 
question of price, although they would not probably seek fora 
high premium. Shareholders would be considered, but they did not 
intend to confine the issue to shareholders. j 
The resolution was carried. 


South Lancashire Electric Traction and Power 
Company. 


TRE first ordinary general meeting of this company took place at 
the Law Association Rooms, Liverpool, on Monday. Sir J. A. 
Willox, M.P., chairman of directors, presided. 

Speaking of the position of the company, the CHARMAN said 
that the prospectus was issued in December last, when deben- 
tures and preference shares were offered for subscription. 
£500,000 of debenture stock was allotted, of which £111,992 had 
been received in cash. Of the preference shares, 51,132 were 
allotted and issued, in respect of which the payments made 
amounted to £11,360. The preliminary work of the company was 
well in hand. An efficient staff of engineers had been appointed, 
and were busy on a detailed survey of the routes and in preparing 
plans and specifications. In a short time the directors would be in 
a position to invite tenders for the construction and equipment of 
the line. The first section to be put in hand would be the line 
from Prescot to Liverpool, by which St. Helens would be connected 
with Liverpool by electric tramways. The generating station 
would be at Leigh, and would be equipped with plant sufficient to 
work the whole system, which covered 35 miles of track. The 
company were prepared to provide travelling facilities for the 
teeming populations of the district, and looked with confidence tó 
the local authorities to assist in realising their hopes. The public 
no less than the shareholders might feel assured that no time would 
be wasted in bringing the electric tramways into operation. 

Replying to a question, the CHAIRMAN stated that 51,000 was the 
total number of preference shares allotted, and that the 6 per cent. 
interest would accrue as the calls were paid up, but would only be 
payable out of the profits of the company. 


Blackpool and Fleetwood Tramroad Company. 


THE report of the directors for the half-year ended December 31st, 
to be submitted to the meeting to be held at Manchester on 19m 
inst., states that including the sum brought forward, the balance 
of profit, after providing for debenture interest, is £10,687, and the 
directors recommend a dividend at the rate of 9 per cent. per 
annum, which will absorb £6,750, writing off £1,000 to depreciation 
and reserve, and £1,100 for preliminary expenses,leaving £1,837 to 
be carried to the current half-year. The number of passengers car- 
ried during the half-year was 1,171,525. The receipts from all 
sources amounted to £21,130. 


Wigan and District Tramways Company. 


Tne report of the directors states that for the last year there was a 
net profit of £4,130 19s. 10d., to which was added the sum of 
£121 12s. 7d. brought forward from the previous year, making a 
total of £4,252 12s. 5d. available for dividend and other purposes. 
An interim dividend, at the rate of 7 per cent. per annum, was 
declared for the half-year ended July 31st last, and there now re- 
mained a balance of £2,965 2s. 11d. A dividend at the rate of 7 
per cent. per annum (free of tax) for the six months ended 
December 31st, is to be paid. 


National Telephone Company, Limited. — The 
directors have resolved, subject to final audit, to recommend at the 
forthcoming general meeting the following dividends for the half- 
year ending December 31st last:—At the rate of 6 per cent. per 
annum, less income-tax, on the first pnd second preference shares ; 
at the rate of 5 per cent. per annum, less mcome-tax, on the 
third preference shares; at the rate of 5 per cent. per annum, less 
income-tax, on the ordinary shares, carrying £85,000 to reserve and 
about £6,000 forward. The transfer books will be closed from 
February 8th to 21st, both days inclusive, and the dividend warrants 
will be posted on the latter date. 


Stock Exchange Notices.—Applications have been 
made to the committes to appoint a special settling day in and 
to grant a quotation to:—Electric and General Investment Com- 
pany, Limited, 19,900 6 per cent: cumulative preference shares of 
£5 each, fully paid; and to allow the following securities to be 
quoted in the official list:—Cape Electric Tramways, Limited, 
400,000 shares of £1 each, fully paid, £140,000 5 per cent. mortgage 
debentures, and £315,000 6 per cent. mortgage debentures; City 
and South London Railway Company, 10,000 shares of £10 each, 
fully paid. The committee have appointed special settling day as 
under :—Wednesday, February 13th. Metropolitan Electric Supply 
Company, Limited, further issue of 13,769 ordinary shares of £10 
each, £5 paid, Nos. 85,001 to 98,769 ; and have ordered same to be 


officially quoted. 
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Waterloo and City Railway Comnanv.—The rerort 
for the half-year ended December 31st states that the gr as receipts, 
lesa Government duty, amounted to £15,182; the Londan and 
South-Western Company has retained £6,499 in respect of working 
expenses, leaving £8,892 payable by it in order to provide for a 
dividend at the rate of 3 per cent. per annum on the company's 
ordinary and borrowed capital. The number of passengers carried 


, during the past six months, exclusive of season ticket holders, was 


2,038,400, showing an increase of 268,669, and tbe season ticket 
holders on December 31st numbered 883, as against 776 at the end 
of December, 1899. 


The Electric Lighting and Traction Company, 
of Australia, Limited.—Since the annual meeting was held on 
January 7th, cabled advices have been received from the company's 
manager in Australia, stating that the purchase of the two Melbourne 
undertakings has been completed ; the company is, therefore, now 
in ful] possession of these properties and their revenues. 


Telegraph Construction and Maintenance Company. 


The directors propose paying a dividend of 10 per cent. (£1 4s. per 
share), together with a bonus of 24 per cent. (6s. per share), in 
addition to the 5 per cent. already paid, making 174 per cent. for 
the year 1900. 


British Electric Transformer Mannfacturing Com- 
pany.—The directors have decided to pay an interim dividend for 
the half-vear ended December 31st at the rate of 10 percent. per 
annum, less tax. 


New Zealand Electric Licht and Traction Com- 
pany.—The directors have declared a dividend of 60 per cent. for 
the year 1900. 


City Matters.—Owing to the abundance of financial 
matter current this week, and to the pressure upon our space, we are 
compelled to hold over a number of reports of electricity supply 
companies, &c., until our next issue. Ea 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending January 
25th were £402 12s. 7d. ; corresponding week last year, £359 12s, 8d. : this year’s 
increase, £44 Cs. 4d. Total to date, £1,463 11s. 8d; corresponding period 
last year, £1,8 9 Os. Id.: 25 days’ inorease, £114 11s. 7d. Miles open, 85. 
W. ek ending February Ist, £420 lls. Hd.: corresponding week last year, 
£389 14s. 4d.; increase, £80 17«. 4d. Total to date, £1,884 B4. 4d. ; corre- 
di period last year, £1,663 1le.10d.; increase, £2.0 lls. 6d. Miles 
open, 


Blackpool and Fleetwood Tramroad Company.—The receipts for the weck end- 


ing February 2nd were £142; corres: onding week last year £167; decrease, 
ri Total to date, £611; corresponding period last year, £710; deorease, 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
February ist were £3612 66. Od. ; corresponding period last year, £2,476 
88. 10d. ; increase, £1,136 28. 3d. 


Central London Railway.—The receipts for the week ending February 2nd 
were £7,112; previous week, £5,961 ; decrease, £1,115. Total receipts to date 
(5 weeks), £80,578. Miles open, 6. - 


City and South London Railway.—The recepte for the week ending February 
8-d were £1,955; corresponding week last year, £1,119: increase, £36. 
Tota! to daté, £9,978; corresponding period last year, £5,590; increase, 
£1,388. Miles open, 1901, 42; 1900, 82. 

Dover Corporation Tramways.—The receipts for the week ending Februa 
2nd were £139 17s. Oàd.; corresponding week last year, 2110 168. 2d. 
decrease, £9 19s. 14d. Total to date, £775 18. 11d.; corresponding period 
last year, £756 58. 2d.: increase, £18 16s. 9d. Miles ot track open, 8. 
Car miles ran, 1801, 4,505; 1900, 4,205. Number of cars, 11. 

Dublin United Tramways Omen ye receipes for the week ending 
Feburary lst were as follows :—D. U. T. Co., electric cars, £8,109 8s. d.; 
ditto, horse cars, —-; D. 8. D. Co., electrico cars, £612 lis. 6d.; total 
#8 721 15s. 2d.; corresponding week last year—D. U. T. Co., electrio cars, 
22,749 28. 11d.; ditto, horse cars, £81 16e. 6d.; D. 8. D. Co., electric cars, 
£569 12a. 9d.; total, £3,410 11s. 7d.; increase, £281 89. 7d.; aggregate to 
dare, £17,894 14s 64.; aggregate to date last year, £16,081 1s. id.; increase, 
21.758 18. 5d. The mileage worked is 45 miles electrically, — miles by 
horses, ae against 88 miles electrically, 6 miles by horses, for the corre- 
sponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending February 
. 8rd were £1,404; corresponding week last year. £1.527; decrease, £123, 
T. tal to date, £7,398; corresponding period last year, £7,553; decrease, £155 
Milo» open, 6 miles 5° chains. 1900 includes day of embarkation of 
Yeomanry, &c., for South Africa, 


— . 


STOCKS AND SHARES. 
Wednesday Evening, 

Tue time of dividends is always attended with somewhat nervous 
markets, aud more particularly if there is a likelihood of the 
anuouncements being of au unsatisfactory character. Iu common 
with other investment departments of the Stock Exchange, the 
electrical sections are irregular, dividend forecasts alternating 
between good and bad in various classes of securities. For 
iustance, the electrical supply market had been expecting distribu- 
tions. at the same rate as those made this time last year, aud the 
impression was strengthened by the declaration of the St. James's 
dividend, which carried out the market's prophecy to the letter. 


— 


But quicklv on the heels of this followed the Westminster Com- 
pany’s declension of 24 per cent. iu its dividend rate, and in con- 
sequence of this latter announcement the general toue bas been 
inclined to heaviness this week. Westmin-ters themselves are 
naturally flat, and City of London are also in evil case on fears that 
no dividend will be paid this half-year. The only hardening in the 
supply department has occurred in the prices of Edmundson’s 
44 per cent. Debenture stock and Notting Hill shares, which are 
both a fraction higher on the week. Kensingtons, despite their 
good dividend of 12 per cent. for the year, are about the same. 
For 1899 the rate was 11 per cent., and for 1898 it was 10 per cent. 

In the telegraph market a fair amount of activity is apparent, 
chief interest falling to Anglo-American stocks. Both Ordinary 
and Preferred show an advance of 2 per cent., and the “A” stock 
is 10s. to the good. “Itis not improbable that some slight reac- 
tion," we wrote last week, “may now take place after the heavy 
drop of the past fortnight." Eastern Ordinary is also two points 
up, the stock being fully worth the price as an investment. Eastern 
Extension new shares are now fully paid, and are quoted at 14, as 
against 14] for the senior issue. Eastern stock and “China ” shares 
are now relatively the same price, and the rise in the former was 
helped by the opening of the new line by the Eastern Company the 
other day. Scveral of the telegraph stocks and shares were quoted 
ex dividend on the last settling day, January 31st, both the Globe 
emissions, for example. Globe Ordinary are 3s. 3d. per share down, 
allowing for deduction of the dividend, but the Preference, un- 
changed at 15} cx dividend, are really up 3s. a share. 

The Amazon Telegraph report is too gruesome to dwell upon here. 


` It will be found in another column, aud it is only in the natural 


order of things, that the price of the Debentures should have tumbled 
& further 10 points. Even at 70 we doubt whether there are any 
buyers to be found. Another announcement which has caused dis- 
appointment is that of the National Telephone Company, telling of 
& fall in the dividend from the 6 per cent. of a year ago to 5 per 
cent. to be paid now. The Ordinary shares are down ós. on the 
declaration, but there is no change in the Preference issues, the 
interest on which is, of course, pretty well secured. 

Upon the digestion of the proposal to convert Central London 
Railway sbares into stocks, the market put down the prices of the 
uudivided and the Deferred. The suggestion is decidedly un- 
popular, and it is difficult to see what object the directors can bave 
in wishing to make the alteration. At present there is a compara- 
tively free market in Twopenny Tube” shares, but it is sure to 


become more limited if the suggestion of converting into stock is k 


generally adopted. But no doubt more detailed information as to the 
board's idea will be submitted to the meeting next Wednesday. By 
the way, a slip of the pen made usallude to the meeting of the City 
and South Loudon Railway last week ; of course, we meant to say 
the company's report. l 

Shareholders in the Telegraph Construction and Maintenance are 
to enjoy a very practical proof of the company's expansion in the 
shape of a bonus of 24 percent. With this the dividend will be 
raised to 173 per cent. for the whole year; for 1899 it was 15 per 
cent. The price of the shares quickly responded to the change. It 
is hoped that Henley's will also be able to make a better showing 
than usual, and a good bonus is already anticipated in the Stock 
Exchange. Fifteen years ago Henley's were as favourable a gambliug 
couuter as any Kaffir share is now, but long since the speculation 
died out and the shares are steadily resting on an investment basis. 
Electric Constructions, quoted ex the dividend of 1s, 9id., are 
unaltered, but Crompton Preference weakened on deduction of the 
1s. 9d. per share, the coming issue also tending to depress the price. 
Callender's Preference are the turn easier. 

The Rand Central Electric Company, which lately suffered 
damage to the extent of £4,000 from & Boer commando; is under 
the protection of th» South African market, and the shares remain 
at Jy. Another far-away concern is the British Columbia Electric 
Railway, in the report of which, just issued, we are told that “ it is 
now raiuing," and the manager trusts it will continue to. After a 
snowfall fur over a week at the rate of 4 an inch per diem, the 
manager's hope is not surprising. Paris was “Tubeless” for three 
days on account of a strike on the Metropolitan (electric) Railway 
in that city, but the differences bave been compromised, and the 
men are back at work. The reckless gambliug in electric traction 
shares that was in progress some weeks ago on the Paris Bourse has 
now quieted down. No doubt the French public by this time are 
regretting their folly. 

Six per cent. is not exactly a brilliant achievement for the 
Dublin United Tramways’ first year of electric working, and the 
price of the shares has fallen heavily. The optimists who were 
forecasting 20 per cent. must be feeling rather out of it. In the 
metropolis the London Uuited Tramways Company are at length on 
the point of starting publicly their service of electrical cars. Th 
price of the new issue of Debentures is 2 to 4 premium. I 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


, Closing 
Present ‘ 
loto. NAME. Quotations 
96,900 | African pir pilis, u- h, 4 Y Debs. m 99 —102 
119,700 | Amason Telegraph m Nos. 1 to 1, 250 Red. óss 75 — 85 
822,700 oe flee vein sa iss 51 — 54 
3,088,540 ed i^ % Pref. I eee 96 — 98 
3,088,540 De, do. Deferred A js 81— 82 
44, Chili Telephone, Nos. 1 to 44,000 ixs 3— 34 
13,333,300$| Commercial Cable 170 —180 
1,589, 4961 Do. do. Sterling 500 ) year d 4 *r Deb. Stock Red. 102 —104 
16,000 | Cuba Telegraph a 71— 8 
6,000 Do. 10 % Pret. ... eoe 16 — 17 
12,931 | Direct t Spanish Telegraph ... s 0s oe 4b 
6,000 do. 10 % Cum. Pref. ... - ee 9 — 10 
30,000 D. do. 4d Debs. ee e 100 - 10495 
60,7107| Direct United States Cable T 3 96| 10 — 104 
108,300 | Direct West India Cable, 44 Y Reg. Deb... 99 —102 
4,000,000 | Eastern Telegraph, Ord. 188 —143 
1,826,888 Do. 3 Pref. Stock iei si 95 — 98 
1,432,268! Do. Mort. Deb. Stock Red. ... 109 —113 
250,000 | Eastern Extension, e 14 — 143 
50,000 Do. Nos 250,0 ,001 to 300,000 (ise. at £3 pm. all clegraph 112— 12} 
320,000 me 4 % Deb. 8 Stock 112 —117 
an uth African Telegraph, 4 * Mort. Deb. = 
300,000 Noe. 1 to 3,000, red. 1909 8 
200, 000 Do. 4% Reg. Mt. pes (Mauritius Sub. ) E 000 100 — 103 
180,227 | Globe Telegraph and Trust 101— 1 
180,042 Do. do. 6 & Pref. 15 — 153 
150,000 | Great Northern Telegraph, of Copenhagen 99 — 34 
82,000 Halifax and Bermuda Cable, ec Seat Ist Mort. Debe., : 100 99 —102 
wi 1 to n. S He 
17,000 | Indo-European Telegraph  ... 47 — 51 
100,0007| London Platino-Brasilian Telegra h, 6 % 104 —107 
72,680 | Montevideo Telephone, Limited, RR. fet 1 p 72,680 .. i 
86,492 Do. do. 5% Pref., Nos. 1 to 86,499 1 
598,000 | National al Telephone, 1 to 590, 0000... 44— 41 
15,000 6 Cum. 1st Pref. TT] TT ee 13 — 14 
15,000 De 6 Cum. 2nd Pref. eve e 11 — 13 
250,000 Do. 5 9, Non-cum. 3rd Pref., 1 to 250,000 4j— 5% 
2,000,000 Do. 34 Y Deb. Red. 94 — 97 
500,000 Do. 4 95 Deb. Stock Red. .. 97 —100 
171,504 | Oriental Telephone an OW Nos. 1 to 171,504, fully paid 1— 1i 
100,0007] Pacific and European Tel. ou Debs., 1 to 1,000 .. 99 —102 
11,839 Reuter's. eee TID TI 7 — 8 
9,381 Submarine Cables Trust P eh ET is 124 —129 
58,000 | United River Plate Telephone "I C 4t— 53 
352 D 72 2 % Cum. pref. Nos. 5 u- si 
f . o6. 16,640 to S 
179,947 $e. à do. 59) Debs. . 103 —106 
171,000 | West African Telegraph, 5 95 Debs.... is 99 —102 
$0,008 | West Coast of America, Nos. 1—30, 000 and 53 01—63, 008 i— 
150,000 Do. do. 4% Dets., 1—1 ,500 gua. by Bras. Sub. Tel. 99 —102 
207,930 | Western kae e Ltd., Nos. 1—207,930 :. e 14 — 143 
75,000 Do Debs. 2nd series, 1906 dà 101 —104 
$48,777 do. Deb. Stock Red. Len 102 —105 
$8,321 | West India and Pains Telegraph E i— 
94,563 Do. do. do. A Cum. 1st Pref. ... 6— 7 
4,669 Do. do. do. Cum. 2nd Pref.... 58 — 7 
30,0001 Do. do. do. 5 * Beba, Nos. 1 to 1,800 103 —106 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 56 6 . 7— 8 
rap Do. 3 " 1 " id 7 95 Cum. Pref.... : $4; 9 W i 81— iol 
, UAE Cross and Stran ectri 45. Supp . == 
20,000 do. do. Aix, Cum. Pr NV 9 51 
34, ,000 *Chelaca te Electricity Supply, Ord. 86 6 ; 7 
150, ,000 do. b Deb. Stock Red. ... Stock ie *. |109 —112 
70,579 City of Y London] Electric Lighting, 40 ,001—110,579... 10 | 6 4%| .. 81— 9| 
40,000 Cum. Pref., 1 to 40,000 . 10 | 6 we | e | 18 — 14 
400,000 5 Deb. Stock, Scrip. (iss. at £115) all paid | ..| . e| e 122 —127 
_ 40,000 Cony of Lond. & Brush Prov. * Ltg., Ord. 1—40,000 | 10 nd 4 .. 
20,000 do. do. 6 % Pref., 40,001 —60,000 | 1016% | .. | . 111— 123 
200,000 De 44 % Deb. Stock, Prov. Certa (all paid) Rd. . de^ ds a | ee {106 —109 
35,500 | Edmundson's Elec. Corp., Ord. Shares aus 5 7 V. des 5 
on s Per EE do. ; 44 Y lst Mort. Deb. Stock. 100 | .. "UR ae ac a 
, c Bupply ae on, Limited, Ord. 3| .. T eu 
49,840 Do. do. do. 69$ Pref. 56 | .. ‘in 4— 5 
250,000 Do. do. = 4% 1st Mt. Db. Stock Rd. Stock ii . | 98 —101 
85,000 | Metropolitan Electric Supply, 101 to 62,500. 10 5 5 .. 12 — 13 
220,0002 Do. „ inst Mortgage Debenture Stock sas is .. ]|110 —113 
,000 Do. 34% Mort. Deb. Stock ji .. | 96 — 99 
6,452 | Notting Hill Electric Lighting n : 10 | 6 7 ee ee | 1 
40,000 | St. James's and Pall Electric Light, Ord.  ... 5 14495 1455 144 & 144— 1 
20,000 do. 7 % Pref., 20,081 to 40080 | 517 7 7 — 
150,000 Do. do. 34 % Deb. Stock Red. 00 wee | coe | 98 —101 
,000 | Smithfield Market Elect. Supply, Ord. d b 2 — 21 
50,000 Do. do. 4 % Deb. 100 80 — 90 
65,000 | South London Electricity Supply, Orc b 
70,900 | Westminster Electric Supply, Ord., 101 to 80,000... 5 12 % 13 % 10} 9 121 — 133 


— i Te 4 2 


eee 
ous peer and the fre part 


Business done 
Closing d 
8 ed 
ob. 6th. Feb. 6th, 
1901. 

Highest. | Lowest. 
99 —102 (Ir) eee 
65 —— 75 eee ec? 
53 —€— 56 54 see 
98 —100 100 98 

8j— 9i 95 8i 
3 — 34 - “ee 
170 —180 sigs M 

102 —105 108 1023 
8 — 8 eis 
16 = 17 162 ace 
31— 44 esc eee 
9 = 10 eee eee 
100 —104 bee eoe 

10 — 1 10} | 104, 
99 —102 nee see 

140 —145 | 1444 | 1384 
95 — 98 sis "wá 
109 —113 éd» 

14— 14 | 1 


1 
110 —115 xd 1193 
99 —102 xd| 101 


100 —103 T TET 
10 — 10jxd| 108 | 104, 
15 — 15àxd| 157 15 
32 — 34 3 
99 —102 vss - 
47 —51 | 49b | 478 
104 —107 es e 

— à eee rr) 

4| „ 3 

4 — 

12 — 14 12 wee 

94 — 97 T eve 

97 —100 995 
113 

99 —102 993 . 

7— 8 8 

24 —129 

44— bł 

43— 52 0 

103 —106 eee 0 
90 —102 * eee 
99 —102 ies i 
14 — 14} | 140 | LA 
01 — 104 ese eve 
102 —105 aoe oe 

i— 2 i 
e— 7 | 8i 
8 —_ 7 eee . 
103 —106 ooo 
7 — 8 eee eee 
8$— 91 ese ove 
104 aed iak 
53 59 58 
7 oy | 
109 —112 e». . 
74— 83 8 
13 — 14 et 

122 —127 1254 
114— 12} 

Li - p 

415 
102 —105 104 | 103} 
ib- 9 os as 
4— 5 vus 
98 —101 is 
12 — 13 123 

110 —113 ns 
96 — 99 982 
15 — 16 eee e 

8}— 9% 3 
98 —101 es 
2— 9 " 
a % | ats] 5 

24— 
12 — 18 12g | 123 


aco oats at 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock NE Closing Slosin 
Present Dividends for 
Issue. MES share. the last three years. an. Dh. | eb. 6th. Feb. 
t 1898. | 1809. | 1900. 
20,000 | British Aluminium 7 % Cum. Pref. . „ ii Mis 8— 9 8— 9 
300,000 Do. do. 5 J 1st Mort. Deb. Btock Bel .. Stock ive .. | 91 — 95 91 — 96 
45,000 | British Electric Traction ake xe [RO Br Bl us . | 13 — 14 134— 143 
50,000 Do. do. 6 V Cum. Pref. ids ev] 401 i5 sed .. | 12 — 13 12 — 13 
350,000 Do. do. 5 Y Perpetual Debenture Stock ... Stock m * (120 —128 120 —123 
85,0002 tBritish Electric Works Co., Ord. £1 shares, Ages c tn d en 988 awe i- 1 1— 1i 
50,000 t Do do. 6 % Cum.Pref., 1—50,000 sr ue. vus $n 1— 8 — 3 
5⁰0⁰ t Do. do. 43 % 1st Mort. De st ..|100, .. us .. | 97 — 99 95 — 97 
70,000 | British Insulated Wire Ord. . - iMt Qs 5 15 Y 20 9| .. |10$— 114 | 10j— 114 
70,000 Do. do. 6 % Cum. Pref. is Js 85 5 e xs 54— 61 61 
90,000 Brush Elecl. Enging,, , 1 to 90,000 a 2| 5 6% ... 1g— 13 1g— 1j 
90,000 Do. i Pref., 1 to 90,000 : 2| 6 6% ... 2 — 22 2 — 23 
125,000} Do b. Stock T Stock 888 .. 1105 —110 105 —110 
108,710 Do. o. Fer 2nd Deb. Stock 2. Stock idis .. J101 —103 101 —103 
30,000 | Callender's Cable Construction shares, Nos. 1—390,000  ... 5 15 $9115 P. | 13 — 14 13 — 14 
40,000 Do. do. 5 X Cum, Prot ux re 5 .. us sea 54— 6 54— 57 
90, 000 Do. do. 1st t Mort, Deb. Btock Bed . Stock. 109 —113 [109 —113 
206,297 | Central London ER i» ..| 10| .. 165 a 81— 9 83— 82 
78,703 Do. do. 5 se 8 5, .. "T ae 43— 6} 441— 5} 
78,703 Do. do. Del. do. PA is xs D ues - iis 31— 4 34— 3% 
855,000 | City and South London Railway .. Stock 21% 13%] 14%] 50 — 54 50 — 54 
37,500 | Do. do. Ord. shares Nos, 22 501 to 60,000 .. » 5 mi ies m 44— 53 44— 5 
54,000 a aa gin 1 14 10 Reg Td 5 6% "749 .. 31— 4 34— 3i 
0 0 
100,000 £100, and 901 to 11,000 of £50 dj. 99 —102 99 —102 


99,261 dison & Swan Utd. EL Let., * A” shares, £3 pd. 1 to 99,261 6 & 6 & s 1$— 23 1g— 2} 
17,139 Do. do. do. HAT Shares, 01—017, 139 H 6 6 tis 9)— 4i 3)— 4i 
344,023 Do. do. do. 4% Deb. Stock Red *. | 100) . p .. | 88 — 90 88 — 90 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certe. cape: 100 ni .. | 96 —100 96 —100 
112,100 | Electric Construction, 1 to 112,100 ... 2| 6 $ 69$ .. li— 23 li— 23 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000... 985 27 x ses 24— 3 24— 3 
182,500 Do. do. 4% Perp. 1st Mort. Deb. Stock .. |Stock| ... ivi . . {101 —104 xd|101 —104 

9,6002| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 . ..| 10| 7 7 $ *. | 10 — 11 10 — 11 
30,000 xd (W. T) Telegraph W Ord. ... s ssi H 14 i 15 . |13$— 144 131— 143 

30, 7 es — 6 — 6 
50,000 Do. 8 do. 4h 4 fon 5 Deb. Btock... bios aoe ee . . {108 —112 108 —112 
50,000 | India-Rubber, Gutta-Percha and Telegraph Mcd .. | 10 | 10 * 10 : . | 204— 218 | 208— 214 
900,000 | Do. do. do.  4951stMor.Deb..  ..|100| .. | .. | . [101 —104 101 —104 
$7,500 |tLiverpool Overhead Railway, Ord. aes ..| 10 3t s 88— 8% 88— 81 
10,000 f Do. do. Pref., £10 paid M ..| 10 .. | 134— 184 | 134— 134 
37,850 | Telegraph Construction and Maintenance ... .. | 12 17495| 38 — 42 39 — 43 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 . | 100 .. |101 —104 101 —104 
20,000 | Telegraph MAUNA OTING Ord. Nos. 1 to 20,000 5 8 [4 12 . 10 — 11 10 — 11 
20,000 Do. do. 5 % Om. Prt. Nos. 1 to 20,000... 5 51— 6 54 — 
540,0002 Waterloo and City Railway, Ord. Stock ... | 100 3 % 3 9, 3 q T m 97 94 — 97 iv 

t Quotations on Liverpool 8tock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ensington, Debentures of £100, 101—1 $4 Knigh s y pun) Se 
iam dated Tele one Ont ren and Malntaneace: aa = 2: ut. 1st Lies Mg nt rr 6 Ondina Bh oo nd = 
Oldham, Ashton, and "rre Beotio (eld 28555 154—164. | eT. Parker, 41 (fully paid) 16. * 
ore, £10 pd. pd.), 10-103. ' ] t i 
* V MA Birmingham Bhare List. Bank rate of disoount 5 per cent. (January 3rd. 1901). 


MARKET QUOTATIONS, Wednesday, February 6th. 
CHEMICALS, &c. This week. Last week. Ino. or Dec. METALS, &o, (continued) | This week. | Last week. Ino. or Dec. 
a Acid, he aaa ee eo per owt. bJ- 6 / ee g Copper Sheet ee oe ee r ton £86 £86 ee 
a 99 trio ee ee ee per owt. N 22/- oe 9 ee ee ee eo par kon £86 £86 . 
a es . per owt. . 89/- € „  (Klectrolytio) Bars .. perton Fu £82 
a „ Bulphuric.. per owt. 6/6 17 6 55 50 Sheets .. per ton £90 
a Ammonia, Muriate (crystal) . Per ton 288 10 £83 10 a : H.O. wire W. o n. : 
a per 6 n d i per lb. 
is . per ton £80 £80 J Ebonite Rod .. . per lb. . Kk 
a Bl powder . per ton £1 41 „ Sheet . per Ib. bj. 10 
a Bisul e of Carbon . perton £215 21 n German Silver Wire per lb. 1 1 
a Borax T . perton 217 10 211 10 " h Gutte-percha fine por lb. / 8/- 
a Bensole (90 %) per gal. 7 a, h India-rubber, Para Ane . per lb. 9/8 8/7 ld. inc. 
a v (60 ) per gal. 5/8 5 Iron, Charooal Shee : .. per ton £18 218 T 
a Copper Sulphate per ton £25 £925 $ » Pig (Cleveland s warrants) .. per ton 41/6 4J- 6d. inc. 
a Nitrate per ton £25 £25 „ Forgings, adcording to per ton From £11 | From £11 vs 
a „ Whites per ton £81 £81 i 80 p, heavy .. E .. per ton 70/- to 72/6 | 70/- to T2/6 
a PEN ed Berit "m .. per 2 peg 1 10 d i „ Wire, galvanised No.8 .. per ton 4 TAA £10 5 T 
: 8 . e per . a LI] 
Pola Golvent 00%, at 160°C). per gal. | B 5/6 B g Lead, English Ingo — .. .. per ton 16 196| 416 ] 10s. dec. 
P Potash, Bichromate, in casks.. per lo. 7 f „ » Sheet " .. per ton £17 15 £19 95s. dec 
a „  Ceusti ta (15/60% .. per ton Ps m Manganin Wire No. 2 .. per lb. 8/- 8/- ss 
@ „  Bisulpba “a .. per ton £85 £85 99 g Mercury a SF edt ean tt per bot. 29 2 6 2926 ec 
a Shellac ee per owt. 64/- 64/- ee d Mica (in ON cases), small ee per lb. 8d. to 9d. 8d. to 9d. ce 
a Sulphate of “Magnesia .. per ton £4 10 24 10 ES d n m per lb. | 1/9 to 2/9 | 1/9 to 2/9 oa 
a Sulphur, Sublimed Flowers . per ton £6 5s. £6 x per lb. | 8/810 7/8 | 8/8 to 7/8 s 
2 „ Duns e .. per ton 45 10 £5 10 T P ioeor Bronzo, slain sain pet Ib. | 1/04 to 1/8 to 1/8 oe 
a .. per ton £5 £5 T " ed bars & per lb. | 1/1 to 1/4 to 1/4 HP 
a Soda, Cause (white 70 %) .. per ton 210 16 £10 15 Vs p » "i „ per 1b. m 1/8 m 1/8 ES 
a v s is .. per ton £8 £8 E o Platinum per oz. IA £4 se 
„ Bichromate, casks .. per lb. 9M. 9M. bs p Silicium Bronze per Ib. | 1094. to 1/1 10H. to Va - 
i Steel, Magnet, aoo dng to d-vn per ton de 215 jw x 
n ” ee 
" 
METALS. &o. 9 Tin, block ee ee ee .9 per ton | Emi eid } 803. ins 
b Aluminium Wire, in ton lote.. per ton 2224 £934 T 9 „ foil as da ae .. per lb. 1,6 10 6d. dec 
Sheet, in ton lots per ton £191 £191 | ^ wire, Nos. 1 to 16 per lb 1 $» 
p Babbitt's metal ingots.. . per ton | £80 to £145 us to 414 Ä p White Anti - friction Metals — 
0 Brass (rolled metal # to 12") basis per Ib. 13a. ia | “ White Ant" brand . per ton £40 to £70 | £40 to £70 x 
€ „ Tube (brazed) .. .. per lb. 1 § Yarns, Cotton Single 101b. vais per 1b. i 9 s 
€ p » (solid drawn) per lb. i ia. ins. „ Best Flax lea. per Jb. à 
€ „ Wire, se .. per lb. 81d. 5 j 4. Hemp8 ply 10 30 .. per lb. « 4 
d Coj per Tubes (brazed) .. per lb. lid. J „ Russian, 10 lbs. .. per lb. bid. oe 
(solid drawn) .. per Jb. 2 oar i Jute, 180 ibs. e per ton £14 10 £14 10 ps 
4 copper Bars (best selected) .. per ton zits Sh't. Wielle Montagne ond. ) per ton £21126 | £99 9 6908. dec. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


CAPACITY IN ALTERNATE CURRENT WORKING. 
By W. M. Morpky, Member of Council. 
(Paper read January 10th, 1901.) 


(Concluded from page 214.) 


AN AÁLTERNATE-OUBRENT WATTMETER. 


In concluding this paper I wish to describe an alternate-current 
wattmeter especially suitable for measurements such as are required 
in connection with the subjects treated in this paper. In devising 
this instrument my aim was to get a simple, strong, reliable watt- 
meter—one that needed no resistance added in its E. M. F. circuit, 
and that would absorb very little energy in that circuit even for 
large E.M.Fs. Insuchan instrument the E.M.F. coil should have 
a large force, and at the same time be practically without self- 
induction, and should be correct with all power-factors met with in 
practice. If possible it should be correct through a considerable 
range of periodicity. ; 

Long and satisfactory experience of the Siemens dynamometer 
under workshop conditions made me turn to it as the most suitable 
type of instrument, and to try to devise means by which it should 
have the qualities just enumerated. 

Fig. 7 shows the instrument in elevation and plan. Fig. 8 is from 
a photograph of an actual instrument. 


, ? 
SIDE ELEVATION. 


PLAN AND SECTION THROUGH TRANSFORMER 
Fig. 7. 


The Siemens dynamometer form is closely followed. The series 
or current coil is placed in the ordinary position. Under this coil is 
a small transformer, the primary winding of which is wound for any 
required E.M.F. Next to this primary winding a space is left at 
each sidé—the space usually occupied in a transformer by. the 
secondary winding. In this space a closed coil of one turn of wire 
is suspended freely—the wire is platinoid, manganin, or some other 
conductor having a negligible temperature coefficient. This con- 
ductor is suspended and controlled exactly like the suspended coil 
of a Siemens dynamometer. It acts as the secondary of the trans- 
former. As itis closed on itself no mercury cups are needed. Its 
circuit external to the transformer consists simply of a loop passing 
up the front and down the back of the fixed or current coil. | 

The action will now be understood. A comparatively large 
current of very low pressure is generated in the secondary coil. 
This current is in opposite phase to the E.M.F. It passes through 
the field of the fixed or current coil. The suspended conductor is 
acted on and deflected by the current in that coil, and is brought 
back to zero by the tension of the spring as in an ordinary 
dynamometer. 

It will be seen that so long as the iron of the transformer is not 
forced to too high a density by using too great an E.M.F. or too low 


.a periodicity, the secondary current will be proportional to the 


E.M.F. and independent of the periodicity. The magnetising 


T 
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component of the primary current and the energy spent in the iron 
will vary with the E.M.F. and periodicity, but if the self-induction 
of the secondary coil is sufficiently low this will not affect the 
proportionality of the secondary current to the primary E.M.F. 
The instrument shown on the table is the first I have had made. 
It has been kindly constructed to my drawings by Messrs. Siemens. 
By tests made at the Board of Trade electrical laboratory (in con- 
nection with which I have to thank Mr. Trotter and Mr. Rennie), I 


Fie. 8. 


find my antícipstions have been verified—the instrument has the 
same constant with power-factors of 1 aud of 0'1, and it is propor- 
tional all round the scale. 

This kind of instrument may easily be made for a large range 
both of E.M.F. and current, as the primary of the transformer as 
well as the current coils may be variously wound or connected—the 
suspended secondary conductor being always the same. 

n the instrument exhibited the current coils are three in number, 
of varying section—the transformer primary being suitable for any 
E.M.F. up to 500 volts at 100 ~. The range is as follows: 

Fine coil, for maximum of about 2:5 amp., constant 1°25 watts per division. 

Medium * " ” 16 ” » 6° " » 

ck 99 90 99 97 99 87 »9 » 

This is at 83 ~. There are 400 divisions in the circle. 

I have not succeeded, in this first attempt, in making the instru- 
ment independent of periodicity. The variation is about 10 per 
cent. between 30 ~ and 90 ~. In using the instrument it is there- 
fore necessary to know the periodicity. I hope to greatly reduce 
this variation, or perhaps get rid of it altogether through a sufficient 
range for practical purposes. Even as it is, it will perhaps not be 
considers’ a very serious objection. 

The principle of this instrument may be readily applied to other 
forms, but it would be premature to describe them here.* 

In this paper I have not attempted to treat of several aspects of 
capacity in alternate current working "— matters, perhaps, as im- 
portant as those I have tried to make clear. I have avoided com- 
parisons between different kinds of cables. I have considered 
single-phase only—not two or three-phase. I have said nothing of 
effects of capacity on regulation, on distribution of potential alung 
lines, on liability to rupture of insulation due to capacity or on 
means for reducing such liability. In keeping to one aspect of the 
subject I have hoped to be of most use to my fellow electrical engi- 
neers, 

I have to express my thanks, for information or facilities afforded 
me, to Mr. Gray and the Silvertown Company, to Mr. Edmunds and 
Mr. Howard, of Messrs. Glover & Co., to Mr. Nisbett aud the British 
Insulated Wire Company, and to Mr. Gavey (chief engineer of the 
Post Office). Also to Mr. Dallas and Mr. Grafton, respectively of 
the Silvertown and the County Companies, for assistance in experi- 
ments. I have already mentioned my indebtedness to Mr. Sparks 
and the County of London and Brush Provincial Company. 


* I should mention that some years ago Mr. Swinburne proposed 
or made an instrument in which he pivoted a closed-circuit conductor ; 
this had a current induced in it aud was deflected by the flux in an 
air-gap in which it hung. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ¶c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


— 


No. 39. 


“ Power PLANT" writes:—“ I would feel very much obliged if you 
could vouchsafe me the following information :— 
A waterfall is situated 13 miles from a manufacturing township. 


The manufacturers wish to generate electric power and transmit the 


same in order to work and light their factories, and, incidentally, to 
supply any other person or persons who may require a supply. The 
consent of the local authority could probably be gained by lighting 
the streets (presently lit by the Gas Company) on more favourable 
terms. 

“1. Could you kindly inform me of the proper mode of procedure, 
and if we must apply for a ' provisional order’ ? 

" 2. If the local authority refuses its consent, what difference will 
that make ?” 

„ With regard to the first question addressed by “Power 
Plaut,” it is necessary to point out that it is competent for any 
firm, or for any private individual for that matter, to undertake the 
supply of electricity without being authorised so to do by a pro- 
visional order or special Act. The Electric Lighting Acts are 
enabling ouly, and do not, save in so far as they render it com- 
pulsory for supply companies to comply with the rules of the Board 
of Trade, place any restriction upon the supply of electricity. 
Should our correspondent elect to proceed without a provisional 
order, it will still be expedient, if not necessary, for him to submit 
to the Board of Trade a plan of the works which he is about to 
undertake. It is provided by Sec. 4 (1) of the Electric Lighting 
Act, 1888 (51 and 52 V., c. 12), that where any electric lines or other 
works may have been laid down in streets, or in such a way as not 
to be enclosed in a building otherwise than in accordance with, and 
subject to, the provisions of a licence, order, or special Act, the 

of Trade may cause a notice to be served upon the under- 
takers requiring them to continue their works, and supply their 
electricity, only in accordance with the conditions and regulations 
prescribed by the Board of Trade for the safety of the public and 
the protection of the property of the Postmaster-General. Seeing 
that he would reuder himself liable to the service of a notice 
of this kind, we are tempted to advise our correspondent, even if he 
does not apply for a provisional order, to consult the Board of Trade 
before commencing operatious. While, therefore, a provisional 
order is not essential, it remains to consider whether our corre- 
spondent would act prudeutly in applying for it. The proposed 
installation will probably involve the uprooting of, or the suspension 
of cables across, strects and roads, not to mention private property. 
Is our correspondeut in a position to obtain the necessary way- 
leaves at a reasonable cost? If so, let him proceed withont the 
additional cost of a provisional order. If not, his only method of 
obtaining compulsory powers is through the medium of a provisional 
order. ; 

2. With regard to the second question addressed to us, it is clear 
that the local authority could place serious obstacles in the way of 
our correspondent's undertaking. For instauce, they might with- 
hold their consent to disturbauce of the streets if they are the 
highway authorities, and iu that capacity they would be entitled to 
sue for and recover penalties under the Highway Act, 1835 (5 and 6 
Will. 14, c. 50, Sec. 72), Hawkius v. Robinson (37 J.P. 662), but of 
course if the local authority grant their consent, such difficulties 
would at once disappear. 


No, 40. 


" BELVEDERE" writes:—' I shall be pleased if you will be good 
enough to supply the following information :— 

“1. Can a supply company demand payment for services put into 
houses which are within 60 feet of the supply main? A suburban 
supply company are sueiug in the County Court for 25s. for a service 
under 20 feet. It is the only instance that has come under my 
notice. Can custom be pleaded, or can you tell me of any pre- 
cedent where consumers have not been charged by the same com- 
pany, but have been put in free ? 

"2. A company supplies direct current. Are they at liberty to 
rent current from another company or corporation who generate 
altervating current? Are they at liberty to supply alternating 
current to a consumer who has applied foi continuous current?“ 

"The following clause occurs in the company's application 
form:— 


CONNECTION WITH THK CONSUMER'S PREMISES.— The company will, at its oen 
expense, lay along the public thoroughfare a service line to the boundary wall 
or fence of the consuwer's premises, provided such boundary wall or fence is 
within 60 feet of the company's distributing mains. 


The coneumer will pay the cost of: 


1. 8o much of any service line for the supply of electricity as may be laid 
upon the property or premises of the consumer; such servioe line becoming the 
property of the consumer. 

2. Cost of connecting and fixing meter. 

3. Cost of laying such length of service line along the public thoroughfare as 
exceeds the 60 feet mentioned above; this excess length remaining the property 
of the company.” 


„ We are not quite clear as to what Belvedere means by 
'" services " mentioned in the first question addressed to us. We 
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peres however, that he means service lines which are customarily 
aid between the mains and a consumer's premises. It appearsto us 
that upon the true construction of the clause which our corres- 
pondent sets out above, the company exceed their rights in demaud- 
ing payment for service line laid within 20 feet of a consumer's 
boundary. By Sec. 27 (1) of the Electric Lighting Clauses Act, 
1899, it is provided that the cost of so much of any electric line for 
the supply of energy to any owner or oceupier as may be laid upon 
the property of that owner, or in the possession of that occupier, 
and of so much of any euch electric lines as it may be necessary to 
lay for a greater distance than 60 feet from any distributing main 
of the undertakers, although not on that property, shall, if the 
undertakers so require, be defrayed by that owner or occupier. In 
placing the limit of 60 feet, it is clear that the undertakers are 
acting within their rights. 


We have also considered Belvedere's " second question. Unless 


there is something in the company's provisionsl order to prevent 
their leasing current and supplying the same to their customers, we 
do not think there is any objection to their doing so. In answer 
to the second half of the second question addressed to us by 
Bel vedere, we would refer to a very similar query and answer 
which was published in the ELECTRICAL Review for October 12th, 
1900, at page 604. The text of Regulation No. 5 of the Board of 
Trade Regulations, 1895, which has relation to arrangements for 
supply to be made to consumers efter the year 1895, is aa follows :— 
“The standard pressure shall be fixed by the undertakers PNE 
and shall not be altered except by permission of the local authority, 
and upon such terms and conditions as the local authority may 
impose." We are of opinion that the above rule would apply with 
equal force to a change from continuous to alternating current. 


THE ELECTRICAL EQUIPMENT OF THE 
MANHATTAN ELEVATED RAILWAY. 


E. KTLBURN SCOTT. 


(Continued from page 182.) 


Sub-Stations.—The sub-stations are seven in number, each 
50 feet wide and 100 feet long, with four floors above the 
basement, the two highest ones containing storage batteries. 
The lowest floor contains the rotary converters, set on concrete 
foundations, 12 feet x 15 feet, and 10 feet high. The 
gecond floor, which is in the form of a gallery, contains the 
switchboards and static transformers. Between the galleries 
& 25-ton crane traverses the space over the converters, while 
the galleries are served by 5-ton cranes. 

The battery rooms are paved with vitrified brick, laid in 
asphaltum, and all the buildings are provided with electric 
elevators. 

Coal and Ash Conveyer.—The coal will be delivered in 
. barges at the dock, and will be unloaded into the bunkers, 
situated above the boilers, at the rate of 150 tons per hour. 
The coal-conveying machinery to do this work consists of & 
tower equipped with a 1}-ton shovel, also the necessary 
crusher and weighing hoppers. 

The coal bunkers are capable of holding about 15,000 
tons of coal, an amount sufficient to run the entire plant for 
a period of about 20 days. The coal bunkers are three in 
number, and are separated from each other by a clear air 
space 35 feet wide, so that if by any possibility a fire occurs 
it can be confined to the bunker in which it originates. 

After leaving the furnaces, the ashes pass through chutes 
to the basement, and are conveyed to the ashpit by dump 
cars, hauled by an electric locomotive. From the ashpit the 
ashes are carried to storage bins on the river front by a 
bucket conveyer. One advantage of this arrangement is 
that the wear and corrosion which always results from the 
handling of ashes is confined to one short line of buckets, 
Which can- be repaired or replaced without interfering with 
the delivery of the coal. 

Boilers,—The boiler equipment consists of 64 Babcock 
and Wilcox horizontul water tube boilers, of 500 H.P. each, 
arranged in batteries of two boilers each. These boilers are 
fitted with forged steel headers, and are capable of sustaining 
safely 200 lbs. working steam pressure. The boilers are 
fitted with Roney mechanical stokers, capable of burning 
either hard or soft coal. To handle this boiler plant by flat 
grates and hand firing would require a force of about 270 
Men instead of the 90 required with mechanical stoking. 


Economisers.—One Green’s economiser is provided for 
every two batteries of boilers, thus making 16 economisers in 
al. The flues are provided with dampers, so arranged that 
the flue gases may pass directly into the stack or through 
the economisers. The latter are of the improved high 
pressure type, and aggregate 8,192 tubes. The use of 
economisers in this plant is more than usually advantageous 
from the fact that all the auxiliary machinery is electrically 
driven; there is therefore no waste steam which could be 
utilised in auxiliary heaters for raising the temperature of 
the feed water. The economisers are entirely depended upon 
to perform this function. 

Blowers.—Sixteen Sturtevant blowers furnish forced 
draught, for although the stacks are designed of sufficient 
dimensions to furnish the required draught under all ordinary 
circumstances, yet the plant is subject to such trying con- 
ditions, such as sudden increase in load, or unusually low 
barometer combined with bad coal, while a stoppage even 
for a few minutes would entail such loss and annoyance, 
that it was thought advisable to ensure against any possible 
difficulties due to suddenly reduced steam pressure. Each 
blower can deliver under the grates of the boilers 57,000 
cubic feet of air per minute at a pressure of one ounce per 
square inch, 
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CROSS-SECTION or SuB-StaTI0n. 


Engines.—The engines are by the E. P. Allis Company, 
of Milwaukee, Wis., and are noticeably different from any 
hitherto used in railway power plants. A careful considera- 
tion of the most suitable size of unit led to the decision 
that this should be 8,000 H.P., and eight such units are 

laced in a single row. The engine is of the compound 

horizontal and vertical cross-compound type, and comprises 
two compound engines working at either end of the shaft, 
the high pressure cylinder (44 inches in diameter) being 
horizontal, and the low pressure cyliuder (88 inches in 
diameter) being vertical. The stroke is 60 inches and the 
speed 75 revolutions per minute. 

The advantages of this type are compactness, a short shaft 
and only two main bearings, besides which the parts are always 
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accessible for inspection and repair. Again, the cranks, two in 
number, are set at 135° apart, and the uniformity of 
rotation which this engine gives to the shaft, due to the 
eight impulses of the four cylinders, is essential to the 
efficient operation of the alternator. 


Condensers,—' The condensers are under construction by ` 


Henry R. Worthington. Owing to the present uncertain 
state of the art, as regards the extraction of cylinder oil 
from the water of condensátion, and the possibility of radical 
improvements in this direction, it has been decided that the 
present installation shall consist of jet condensers, so 
arranged that each can be changed into a surface condenser, 
when a satisfactory system has been determined upon for 
the extraction of the cylinder oil. 

- All the condenser machinery, both when operating asa 
jet, and as a surface condenser, will be driven by electric 
motors, which will run at a constant speed and drive the 
vertical triplex air pumps at 30 revolutions per minute when 
operating in connection with the jet condensers ; by changing 
the ratio of gearing they will run the same air pumps at 
10 or 15 revolutions per minute when operating in connec- 
tion with the surface condenser. The circulation of water 
through the surface condenser will then be performed by 
means of a centrifugal circulating pump, directly connected 
to the outer end of the same electric motor. 

Water Suppl y.—Feed water is supplied to the plant by a 
12-inch connection to the city water main, 6-inch water 
meters registering the water as it enters the building. From 
these meters a pipe line is run along the wall of the building, 
supplying four large storage tanks of 4,000 gallons capacity 
each, a float valve being provided to keep the water at a 
constant level. A branch pipe line supplies the forced 
injection for the main and exciter engine condensers. "The 
arrangement of meters is such that the water used for other 
purposes than that of feeding the boilers can be registered 
independently from the total amount of water entering the 
building, so that an accurate meter register of the water used 
for boiler feed purposes can always be obtained. 

À centrifugal motor-driven pump can supply river water 
(salt) to the boilers in case the city water is shut off for any 
cause. 

Feed Piping.—From the boiler feed pumps water is 

delivered to a ring main below the first boiler floor. On 
the delivery pipe of each pump an automatic relief valve 
is placed to protect against excessive pressure. The ring main 
encircles the boiler room, the pumps feeding into it first 
on one side and then on the other. 
- Steem.—The steam piping consists of eight sections, each 
section connecting four batteries of boilers to one engine. 
Eight boilers are arranged in a group opposite an engine, 
and there is thus secured the shortest distance for the steam 
to travel, with little lateral flow and minimum loss from 
condensation. A steam reservoir, 36 inches in diameter and 
24 feet long, is installed at each engine, From this reser- 
voir a steam pipe runs to each of the two high pressure 
cylinders of the engine. | 

Flanges for wrought-iron pipes up to 5 inches are of 
screwed cast-iron ; above 5 inches the flanges are of steel, 
welded on. 

Both high and low pressure valves are all of the adjustable 
disc pattern and are by the Best Manufacturing Company, of 
Pitteburg. ; 

Exhaust,—A 42-inch exhaust pipe is placed in the base- 
ment on the south side of the engine room ; in the centre 
of the building a branch runs below the engine-room floor, 
and is connected to a riser ending in an exhaust head above 
the roof. The expansion joints in this exhaust pipe are the 
only ones used in the piping system. 

Exciters—The engines driving the four exciters are of the 
direct-connected tandem compound piston valve type, and 
known as the Harrisburg standard side crank self-oiling 
engine. They are each 15 inches and 25 inches by 18 inches 
stroke, and the normal rating, when running at 150 lbs. 
steam pressure condensing, and at 200 revolutions per minute, 
is 300 H.P. They are direct connected to 250-KW. 250-volt 
multipolar generators of the Westinghouse make. Each 
exciter is capable of exciting four alternators. 

The Third Rail Construction.—The third rail is standard 
Vignoles section weighing 100 lbs. per yard, and is 
rolledin 60 feet lengths, To obtain a rail having the greatest 


conductivity, an investigation was made of the effect of 
various compositions on the resistance of steel, and the con- 
clusion was reached that a reduction in the percentage of 
carbon and manganese tended to increase the conductivity. 
The composition adopted, therefore, was as follows :— carbon, 
073 per cent.; manganese, 341 per cent.; sulphur, 073 
per cent.; phosphorus, 069 per cent. 

The use of the above composition results in a rail too soft 
for ordinary railway service, but tests show that the value 
of the rail as a conductor has been increased, the resistance 
measuring only about eight times that of copper of 
equivalent section. 


(To be continued.) 
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ELECTRIC TRANSMISSION IN FACTORIES 
AND MILLS. 


A PAPER under the above heading has recently been read 
before the American Society of Mechanical Engineers by 
Mr. William G. Aldrich, and contains some points of interest 
to works managers in this country who are adopting elec- 
trical power in their shops. Below we have extracted and 
commented on some of the more interesting points. 

The writer commences by pointing out that electrical 


power, on entering this new field, has had to contest every 


inch of its progress in competition with long-established 
usage in order to displace the unwieldy and unsightly power 
transmissions by shafting, belting, and rope drives. He also 
states that there are many factories and mills into which 
the introduction of electricity for power transmission will 
hot pay under existing conditions, whilst there are other 
establishments in which it will pay, and in which an invest- 
ment in electric transmission would prove to be a dividend- 
paving investment. Each case must be carefully examined, 
and a most thorough preliminary survey made of all the 
conditions and requirements, 

Everyone conversant with power distribution in factories 
will approve of the above remarks, as cases are frequently met 
with where the substitution of motors for the existing 
methods of driving would not ensure economies to Justify the 
capital outlay, and where an attempt at this substitution 
would be likely to damage the reputation of electrical power 
for effecting economies. 

It is very rightly pointed out that each year more and 
more machinery is thrown on to the scrap heap to make room 
for new and improved types, whilst antiquated and costly 
methods of transmitting power are left in service. Modern 
methods of workshop production, in which machine tools are 
worked up to the power limit, are seen to be sought after 
side by side with belted transmission of power, which makes 
it quite impossible to realise fully the value of the new 
method, by not giving the operator the utmost freedom of 
speed control of machine and tool. 

Electric motor drives provide suitable and quickly 
adjusted speed ranges under all the ordinary starting loads 
of workshop appliances. — It is contended that this has 
increased the output from 10 to 80 per cent. compared with 
the old and fixed speed conditions with belts and gears. 

It is further shown that electrical measuring iustruments 
have shown the electrical transmission. method to result in 
savings of from 20 to 30 per cent. of the power required by 
tlie old method. 

Electric, Sleam, Compressed Air, and Hydraulic Trans- 
mission,—Some practical remarks are made under this 
heading. Itis pointed out that electric transmission for a 
manufacturing establishment is the only one which admits of 
economically centralising the so-called mechanical plant, 
supplying light, heat, and power. The advantages of con- 
centrating the generating plant are well known to those who 
have had to design and scheme the general arrangements of a 
works. 

The sub-division of the generating plant into duplicate 
interchangeable units, which the electrical system makes 
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easy, is an important point upon which sufficient stress is 
often not laid. Further, the generating plant may be 
operated at all times in such a manner that each engine is 
loaded to its normal capacity. 

Night shifts can be supplied with power in units to suit 
their work, instead of requiring the usual single large 
engine to be operated as in the ordinary day shift. Further, 
nearly uniform loads may be maintained on the engines, both 
day and night, the electric light load at night off-setting the 
additional electric motor service during the day time. 

These points will be appreciated by those that have had 
charge of a plant laid out on old lines, and who will grasp 
the difficulty, in most cases impossibility, of effecting econo- 
mies on the lines enumerated above, without substituting 
electrical transmission. 

Compressed air and hydraulic pressure perform certain 
operations in manufacturing work more efficiently and 
cheaply than electricity, and into these special fields elec- 
tricity does not seriously enter. 

The paper points out that for all manufacturing operations, 
except the very highest, requiring rotary motion, continuous 
or intermittent, uniform or variable, and reversible or other- 
wise, electric motors provide the readiest facilities. 

On the other hand, for certain very definite reciprocating 
movements, with fixed time or distance limits, hydraulic 
mechanisms are best suited, though electric motor-driven 


hydraulic mechanisms with hydraulic control have proved 


admirably adapted to this class of work. For reciprocating 
movements, however, requiring a cushioning effect, com- 
pressed air is best adapted. 


It is stated, further, that for efficient service compressed ` 


air requires to be reheated and used expansively in a cylinder, 
with all parts and mechanisms practically the same as in a 
steam engine. ‘ 

For general power transmission over short distances, such 
as are met with in factories and mills, compressed air and 
hydraulic pressure do not seriously compete with electricity. 

Efficiency of Transmission at Variable Loads.—lt is 
pointed out that the mechanical friction, such as is found in 
steam engines, shafting, &c., remains practically constant 
within all ordinary ranges of loads and at uniform speeds, 
and, consequently, the efficiency of any mechanical system, 
as an engine driving shafting, rapidly falls off below full 
load. | 

This fact will be gathered from the following figures, 
which represent the combined efficiency of an engine driving 
heavy machinery, the indicated horse-power of the engine 
being about 275 :— | 

While at full load (or 100 per cent. load) there is 45 per 
cent. available for useful work at the tools, at three-quarter 
(75 per cent.) load there is only 28 per cent. available for 
work, and at a load of 55 per cent. of the full load, there is 
nothing left for work, all power being consumed in over- 
coming the combined friction of the engine and the trans- 
mission machinery. 

In the electric tránsmission of power for manufactur- 
ing purposes, the distances are so short that there is no 
necessity for considering any of the so-called line losses 
which figure so prominently in long-distance electric trans- 
mission, the only losses which have to be taken into account 
being the inherent losses which accompany the transforma- 
tions of energy from steam power into electric, and finally 
to motive power. Electric motors have the characteristic 
feature of high maintained efficiency at part load. 

The figures given below will show the corresponding 
efficiency for the electrical transmission system, which are 
comparable with the figures given above for the mechanical 
system. 

Taking a case where 20 10-H.P. motors are used, which 
Corresponds in size to the one given above, and for 
which the mechanical efficiencies are given, it is shown that 
at full (100 per cent.) load, 63 per cent. of the power 
applied at the engine is available for usefal work; at three- 
quarter (75 per cent.) load, 62 per cent. of the power is 
available; at half (50 per cent.) load, 51 per cent. of the 
power is available; while at something less than one-quarter 
load, all of the power applied is required to supply the losses 
in che engine, dynamo and motors. It is not so much a 
question what the friction horse-power (or its per cent. of 
the total) may be at any load, such as the normal, as it is a 


question how the total or combined efficiency of the system 


is going to vary with the load. | 

The best performance of the mechanical system of trans- . 
mission by shafting and belts is at full load. The best per- 
formance of the electric system may be maintained from 75 
to 125 per cent. of the full load. These differences are 
important, when it is borne in mind that very few factories 
and mills are operated at full load all day, 

For machine shop practice, for instance, an average of 
about half time for the actual work would be rather liberal. 
The losses at these light loads are exceedingly expensive on 
the mechanical system of transmission, but, scarcely require 
consideration in the electric system. 

In fact, by proper selection of dynamo and motor a com- 
bined efficiency at half load may be obtained equal to that 
at full load. "The all-day efficiency of the electric system 
may thus be made very high. 

Systems of Electric Distribution for Faclories.—It is 
pointed out that for manufacturing work it is not neces- 
sarily best to have the single system that wiil the most 
readily lend itself to all of the work to be performed 
for light, heat and power service. The lighting service, for 
instance, need not be more expensive, and will often 
be more satisfactory, if supplied independently of the power 
service. Although this is undoubtedly true in some 
cases, yet it is very desirable to have a plant for lighting 
which can be thrown into parallel with the power plant if 
required. | 

Direct and alternating currents are stated to be equally 
adapted for factory transmission, whilst the use of storage 
batteries, rotary converters and transformers is not advo- 
cated, a direct distribution being preferable. 

In the matter of voltages it is pointed out that anything 
between 110 and 550 volts is practicable, though the latter 
figure is given as the maximum desirable. Experience in 
this country has led one to believe that a pressure of 220 
volts is quite high enough to havein the shops, as small 
motors are not quite as satisfactory when working at a high 
pressure. Any increase in the pressure above this also causes 
some. difficulty with the lighting, due to the large number of 
lamps required in series. 

Electrical Transmission by Direct Currents.—For the 
peculiar and exacting service required in driving all kinds of 
machine tools and various workshop appliances, it was 
necessary to secure satisfactory methods of producing a large 
starting turning moment, or torque, and of varying the speeds 
as might be required under uniform or variable loads. -With 
direct current motors this was a simple matter, as a resis- 
tance in the armature circuit would control the torque to a 
nicety, whilst a rheostat in the field circuit would give the 
necessary speed control. | 

These means of regulating the speed and torque are, 
however, condemned in favour of the more complicated 
systems introduced by Ward Leonard. In this country, 
however, the less complicated system is preferred, even at 
the slight expense of energy which is necessarily wasted in 
the resistances in obtaining the required results. 

The paper points out that the difficulties with commu- 
tators have been almost entirely overcome, and many refine- 


ments in design effected, so that the direct current motor of 


to-day leaves little to be desired. 

On the whole, we should gather from the remarks made 
that the writer of the paper prefers alternating motors for 
power work, though his arguments in their favour are not 
very convincing. 

The remarks under the above heading conclude by saying 
that if a motor had been sure of the daily care and in- 
spection formerly bestowed on shafting and belting, it 
would have made a much better record earlier in its history. 
Undoubtedly there is much truth in this statement, yet a 
good continuous current motor must be capable of running 
for several days without cleaning or attention if it is going 
to effect the full economies often put forward. | 

Electric Transmission by Alternating Currents.— Induction 


- Motors.—The paper urges that the induction motor, as it 


Stands to-day, is possibly the most perfect motor yet 
developed from the standpoint of electric transmission 
in factories and mills, and has offered practically the only 
alternative to those engineers and manufacturers who did 
not care to be troubled: with the petty annoyances and 
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delays likely to occur at any time with the direct current 
motor. 

Offsetting the advantages of induction motors, certain 
restrictions are mentioned, such as the falling off in speed 
a8 the load is increased, and the sacrifice of efficiency to 
enable an induction motor to start from rest under a heavy 
load, as well as to make possible speed changes during its 
operation. 

In our opinion, however, these objections are not the only 
ones. That induction motors possess certain advantages over 
continuous current motors is not to be disputed, and that 
they are eminently suited for certain classes of work is also 
true, yet they are accompanied by certain disadvantages 
which limit their use in factories and mills. 

The paper says that, as a rule, machine tools and almost 
all classes of shop machinery are started at quite light loads, 
and the full load is thrown on when the work or the tool is 
up to the speed desired. For this class of work, it adds, the 
induction motor seems specially fitted. 

Undoubtedly this is the case, but the difficulty is that in 
almost every shop a few tools have to be driven which require 
a very heavy torque at starting, often three or four times the 
normal torque of the motor, and when these cases are met 
with, the multiphase induction motor is a good deal more 
difficult and expensive to adapt than the continuous current 
motor. 

Further, for individual tool driving, heavy torques are 
continually being thrown on to the motor, and unless this 
has been specially arranged for—at the expense of effi- 
ciency at ordinary loads—the induction motor is likely to 
pull up. 

It is pointed out that a larger generating plant is 
required for an installation of induetion motors than would 
be the case if direct current motors were used. This is on 
account of the low power factor of all classes of alternat- 
ing current circuits in which there is considerable self- 
induction, whether in the transmission wires or in the appli- 
ances used. 

In the case of induction motors this effect is very appreciable 
at light loads, becoming much reduced at average and heavy 
loads, at which it is almost uniform. 

Another point, in our opinion, often overlooked when in- 
stalling multiphase motors, is the question of arc lighting. 

Continuous current lamps are eminently suitable for factory 
lighting, whilst alternating lamps are not so satisfactory or 
suitable. 

Synchronous Motors. — The author contends that 
synchronous motors are admirably adapted to factory 
service, where absolute uniformity of speed is required, 
and where the extra installation of a direct current supply 
for their field excitation is not deemed objectionable. 

In our opinion, however, the necessity of a mixed plant for 
performing what continuous current will do alone, is not likely 
to commend itself to works managers in this country for 
ordinary power work. 

Synchronous motors of the revolving field type are self- 
starting from rest at light loads, and can be overloaded at 
least three times their normal load without dropping out of 
step. As pointed out, however, elsewhere, this is not 
sufficient for some power work, and almost every shop 
fitted up for motor driving will have some tools which 
will entail a more severe strain on the motor than the 
synchronous motor will stand, unless installed of an abnor- 
mally large size. 

Combined Induction and Synchronous Motor Working.— 
It is urged that the ideal condition in a factory installation 
would be secured where both induction and synchronous 
motors were used, the former for small machines and 
direct driving, the latter for operating a set or group of 
machines. 

The synchronous motors would be started up just before 
beginning the work of the day, but at all times a light 
constant load, and might easily be so regulated as to pro- 
duce an almost balanced system in combination with the 
induction motors. 

It is doubtful, however, in our opinion whether a system 
necessitating different types of motors in a single factory 
would be likely to commend itself in preference to more 
simple systems. 

Economies Effected by Electrie Transmission, —It.— is 


- 


shown that whilst one would naturally expect that the 
greatest savings would be noticed in those factories desig- 
nated in the earlier part of the paper, as engaged in heavy 
machine work, where the loss in shafting and belting amounts 
to over 50 per cent. of the total power developed at the 
engine, yet many small industries have introduced electric 
driving to marked advantage. 

The following four cases are cited :— 

]. Electric driving reduced the cost one-half over the 
former method for attendant, coal and water. 

2. Fuel account by electric driving was reduced to one-fifth 
of what it formerly was with shafting and belting. 

8. Cost of power was made 44 per cent. lower than what 
it was with shafts and belts. 

4. Gross saving about 30 per cent. with direct-coupled 
motors, and 22 per cent. with geared or belted motors. 

In conclusion, the paper, on the whole, contains much 
interesting information, though the writer has undoubtedly 
rather inclined towards alternating working, and to some 
extent ignored the simplicity and extreme flexibility of the 
direct-current system, when applied to the problems met 
with daily in applying motors for power work. 

If an alternating system is laid down in a factory for 
power purposes, additional eontinuous current plant must be 
installed, to supply the cranes and those tools and machines 
requiring heavy starting torques, and further for supplying 


. the power for the lighting. 


If, however, only one system is to be installed, the con- 
tinuous current system possesses undoubtedly the most 
advantages, and is best adapted for general power work in 
factories and mills. 


CURRENT SPECIFICATIONS. 


ee eee 


XLVIIL—STIRLING EXTENSION PLANT. 


SUMMARY. 


Extent of Contract.—Supply and erection upon prepared founda- 
tions of two 220-K w. steam dynamos. 

Type of Engines.—To be vertical, inverted, compound type, three- 
crank, and preferably of enclosed type. 

Specified Spced.—Not to exceed 380 revolutions per minute. 

Stipulated Overload.—To be able to indicate 25 per cent. addi- 
tional output for short periods. 

Conditions of Working.—The full output to be obtained when 
the engines are supplied with steam at 150 lbs. per square inch 
pressure, and exhaustiug to atmosphere. 

Permissible Variations Speed. When the whole load is suddenly 
thrown off,the variation of steady speed is not to exceed 3 per 
cent., and of momentary speed 10 per cent. 

Specified Steam Consumption.—Not to exceed at most economical 
load 21 lbs. per electrical horse-power-hour, working non-condensing, 
with 150 lbs. per square inch steam pressure. This is equivalent to 
28 lbs. per kilowatt-hour. 

Output of Steam Dynamos.—Normal output = 220 Kw. 

Size of Dynamos.—Machines to be suitable for either lighting or 
traction. When used for lighting as shunt machines, to develop up 
to 440 amperes at 500 volts. When used for traction to develop as 
compound-wound machines 400 amperes at 550 volts. Maximum 
current x by maximum volts=440 amperes x 550 volts—242 KW. 
Dynamos to be able to give for short periods 25 per cent. overload. 

Spare Armature.—One to be supplied, interchangeable with 
either machine. 

Stipulated Combined Efficiency.—Not to be less than 84 per cent. 
at full load. 

Permissible Temperature Rise.—After six hours run with 440 
amperes, not to exceed 70° F. above surrounding atmosphere. 

Date of Completion.—To be specified by tenderer. 

Penalty for Late Completion.—£20 per week. 

Specified Period of Maintenance.—Twelve months from completion 
of work. 

Specified Terms of Payment.—Payments up to 75 per cent. of 
work done during progress on eugiueers' certificates, on delivery on 
site further instalments to be paid up to 85 per cent. of contract 
sum, a further 10 per cent. to be paid on taking over, and 5 per 
cent. at end of period of maintenance. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to Workmen.—None. — : 

Arrangements as to Sureties.—Nawmes of two sureties to be given 
by tenderers, or, as an alternative, the retention money may be in- 
creased from 5 to 10 per cent. 

Arbitration. —Provisions satisfactory. 

Date for Receipt of Lenders.—Febraary 16th, 1901. 


Vol. 48. No. yr Fssrvary 8,1901. THR ELECTRICAL REVIEW. 


259 


This specification for extension plant for the Stirling 
electric lighting undertaking has been prepared by thie 
Council's consulting electrical engineers, Messrs. Kennedy 
and Jenkin, of Westminster, S.W. 

It will be noticed that in accordance with modern custom 
the dynamo is to be suitable for use for both lighting and 
traction purposes. In this case it affects to an appreciable 
extent the size of the machine, and tenderers will do well to 
make ample provision for the specified overload of 25 per 
cent. for short periods. 

The date of completion, which tenderers can accept under 
a penalty of £20 per week, is to be stated in the offer. 

The general conditions are exceedingly fair, the penalty 
clause being binding, except in so far as such delay (i. e., 
beyond the promised date) may be caused by fire or strikes 
of workmen," and an arbitration clause in the following 
terms being included :— à 


Should any dispute arise as to the true intent and meaning of 
these general conditions and regulations, and the formal contract to 
follow hereon, or of the specifications, drawings, schedules, the 
fulfilment thereof, or the settlement of accounts, or as to the value 
of any additional work to which the schedule rates cannot be 
applied, the same shall be referred to the President of the Insti- 
tution of Civil Engineers for the time being, or some member of the 
Institution nominated by him. Any decision, interim or final, of 
the arbitrator so appointed shall be finally binding and conclusive 
upon all parties. 


XLIX.—SOUTHAMPTON ELECTRIC TRAMCARS. 


SUMMARY. 


Extent of Contract.—Supply of eight electrically equipped tram- 
cars, the option being reserved to the Corporation to order up to 
four more at same price at any time up to six months from date of 
tender. 

Type of Car.—To be double-deck type, each capable of seating 55 
passengers—22 inside and 33 outside. 

Gauge of Line.—4 feet 84 inches. 

Design of Car Body.—To be in accordance with drawing accom- 
panying specification. 

Type of Truck.—'' Brill" or “Peckham” standard trucks to be 
included in tender, but alternative offers may be made for other 


types. 

Type of Wheels.—To be obtained from Messrs. Miller & Co., of 
Edinburgh, New York Car Wheel Works, or other approved maker. 

Type of Motor.—Specified to be of Thomson-Houston, Westing- 
house, or Walker Co.’s make. 

Capacity of Motors.—The two motors to be capable of propelling 
a fully loaded car up a gradient of 1 in 15 at a speed not less than 
five miles per hour. 

Masrimum Speed.—To be 10 miles per hour up a gradient of 
1 in 50. 

Armature Flashing Test.—2,500 volts applied between armature 
windings and core. 

Commutator Flashing Test.—5,000 volts alternating between seg- 
ments and shaft, and 500 volts alternating between adjacent 
segments. 

Magnet Coil Flashing Test.—5,000 volts alternating between 
windings and magnet frame. 

Type of Controller.—To be of series parallel type, embodying 
magnetic blow-out principle with reversing and emergency stop 
connections. 

Type of Trolley.—To be of swivelling pattern, with standards 
having enclosed springs of similar type to those at present in use. 

Tupe of Lightning Arrcster.—Wurts or magnetic blow-out. type. 

Specified Date of Delivery.—Eight complete cars in three months 
from date of order. : 

Penalty for Late Completion. —One half per cent. of value of con- 
tract per week, the total sum being divided into Section A for car 
bodies and trucks, and Section B for motors and electrical equip- 
mente. 

19 ai ad Period of Maintenance.—Six months from date of com- 
pletion. 

Specified Terms of Payment.—Up to 80 per cent. on delivery on 
ee 10 per cent. on satisfactory completion, 10 per cent. six months 

ter. ` 

Stipulations as to Removal of Foreman or Workmen.— Acceptable. 

Stipulations as to Wages paid to Workmen.—See notes below. 

Arbitration.—No arbitration provided for in general conditions, 
sce notes below. 

Sureties.— Two to be provided, to be bound jointly and severally 
in sum equal to 15 per cent of contract. 

Date for Receipt of Tenders.—February lith, 1901. 


Messrs. Kincaid, Waller & Manville are responsible for 
the drafting of this specification. We consider that the 
stipulation that the motors shall be one of three makes, 
especially when one of the firms thus favoured has been 
merged into one of the other two, unduly limits competi- 
tion. If insisted upon in its present form it means that the 


order will be awarded to one of two firms who manufacture 
their goods in the United States. This means that they 
cannot be beld liable under the following clause, which 
obviously is only applicable to this country :— 

The contractor shall pay the men employed by him not less than 
the minimum local standard rate of wages, as settled from time to 
time by the Masters’ Association and the trades unions respectively 
in each branch of the trade at the date of this contract. 

The same course of action is pursued with regard to the 
trucks when tenders must be given for one or two American 
trucks, though here alternative offers may be made for other 
types, which, of course, permits of the competition of the 
British made article. 

We hold that to insist upon the payment of special rates of 
wages for work done in this country, and at the same time to 
express a preference for foreign goods made in countries 
where these special conditions are not applicable is not fair. 
It places the British manufacturer at a great disadvantage, 
and we consider that, especially in cases where the expendi- 
ture of public money is involved, every care should be taken 
that no unfair advantage is given to foreign trade competitors. 

No provision is made in the general conditions for the 
submission of any disputes to the decision of an independent 
arbitrator, and we strongly urge all tenderers to stipulate 
that such an arbitration clause as that agreed upon between 
the members of the Municipal Electrical Association and the 
Electrical Plant Manufacturers’ Association be inserted in 
the final contract. 


—— EE NEES 
NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 


Agents, 822, High Holborn, London, W. O., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


1,800. ‘Improvements in breaks to be used in connection with railway cars 
and wagons, tramears, electric cars, or other vehicles running on rails.“ 
W.SarHson. Dated January 21st. 

1,880. ‘* Improvements in electric trolleys.” C. A. ALLIson. (The Penberthy 
Injector Company, United States.) Dated January 21st. (Complete.) 

1,840. “Improved apparatus for registering maximum electric currents.” 
A. W. Brown. Dated January 21st. 

1347. Improvement in telephone exchange systems.” J. E. KINGSBURY. 
(The Western Electric Company, United States.) Dated January 21st. 

1.372. Improvements in or connected with gas, electrico, or other meters.” 
J. W. WEDbERBURN. Dated January 21st. 

1,896. ‘Improvements in or relating to wireless telegraphy.” A. J. Botrr. 
(M. R. Garcia, France.) Dated January 21st. 

1,400. “Improvements in electrical switches." H. NvsNs, Dated January 

d. 


1,4401. ‘ Improvements in controlling arrangements for electric lifts." J. 8. 
Stevens, C. G. Maor, E. C. STEVENS, and P. H. Stevens. Dated January 
22nd. 

1,403. “An improved apparatus for the electrolytic production of copper 
tubes and sheets." B. CowPER-CoLks. Dated January 22nd. 


1,461, "Improvements in telegraphic relays." E. DvczkTET. Dated 
January 22nd. (Complete.) 
1,468. “Improvements in electro- motors. W. B. HoporrTs. Dated 


January 22nd. 

1,471. “ Improvements in electric arc lamps." L. F. Bocia. Dated January 
22nd. (Complete.) 

1,474. Improved electric lamp: for photographic purposes.” A. L. ADAMS, 
Dated January 22nd. 

1,484. "Improvements in means to be employed in the electro-deposition of 
metals," S. O. Cowrer-CoLes. Dated January 22nd. 

1,485. "Improvements in electrical measuring instruments." H. P. BALL. 
Dated January 22nd. (Complete.) 

1,488. “Improvements in electric measuring instruments.“ 
and W. J. RUSSELL. Dated January 22nd. 

1,504. “Improvements in apparatus for governing electric currents.“ A. W. 
Garrik, Dated January 28rd. 

1.505. An improved electrical fire alarm." E. Barnarp and H. STEDMAN, 
Dated January 23rd. 

1,506. ‘Improvements in or relating to arc lamps." W. RovTLEpcE. Dated 
January 23rd. 

1,527. “ Improved automatic electrical attachment for clocks for ringing bells 
and other purposes." W. CLAPHAM, A. CLAPHAM, and A. CLAPHAM. ated 
January 28rd. 

1,558. “Improvements in poles for supporting electric} trolley wires upon 


H. BROOKER 


‘electric tramways.” J. SLAck. Dated January 23rd. 


1,564. “Improvements in or connected with electrical switches having in- 
termittent or step-by-step motions." W. KiNosLAND. Dated January 28rd. 

1,568. ‘Improvements in electric cables.“ M. J. P. O'Gorman. Dated 
January 23rd. 

1,578. “Improvements in or in connection with electric: lighting devices for 
tramcars." F. T. Srewart, Dated January 23rd. 

1,600. '*A system of electric circuits with sectional conductors for tramways 
and the like." K. Hora, J. Rp., and F. VsETECKA. Dated January 23rd. , 
(Complete.) 

1,624. An improved winding machine and reel for hose ropes, electri 
cables, telegraph wires, and the like." F. Lever. Dated January 24th. 
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1,662. “ Improvements in or relating to trolleys and like current collectors 
for electric railways and tramways.” R. R. Ginns. Dated January 24th. 


1,663. ‘Improvements in or relating to trolleys and like current collectors 
for electric railways and tramways.” J. HigNnert. Dated January 24th. 


1,670, “Improvements in electrical eye-glasses or spectacles." T. BERNDT. 
Dated January 24th. (Complete.) 


1.705. Improvements in the electrolytic manufacture of metal wire rod and 
strip" 8. Cowrrm-Corrks, Dated January 25th. 


1,721. “Electric balance for indicating or signalling maximum or minimum 
electric pressure or current." B. BRANDER. Dated January 25th. 


1,742. “Improvements in dynamo-electric generators," B. G. Lamme. (Date 
applied for under Patents, &c., Act, 1543, Sec. 103, June 28th, 1900, being date of 
application in United States.) Dated January 25th. 


1,743. “The electric radiant heat and light cabinet for medical or curative 
purposes" B. W. ANSTEE. Dated January 25th. 

1,769. “Improvements in electric tramways or railways.” E. Dissek. Dated 
January 25th. 


1,788. ‘Improvements in or connected with alternate current motora.” 
R. D. DE LigNtknes. Dated January 25th. 


1,809. “ Improvements in electric railways.“ J. M. Taytor. Dated January 
26th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THoMPSON 
and Co., 892, High Holborn, W. O., and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stamps). 


1888. 


6,104. ''Reinforoement of electrical waves and avoidance of loss by straying 
reflection and the liks by means of a condenser.” F. Braun. Dated March 8th, 
1899. In order to avoid loss of cnergy in wireless telegraphy, a number of con- 
densera are employed, each having & separate air-gap. The condensers are 
charged by an induction coil or other means and connected to the usual 
vertical wire. The condensers are as nearly spherical as possible, and may be 
formed by embedding the inner plate in the earth, being the spark-gap. In 
the modified arrangement induction coils are arranged between each con- 
denser. 4 claims. | 


6,188. "Ii ts la ereoirely us decomposing apparatus.” T. J. Holland 
and A. P. Lawrie. Dated March 9th, 1899. An el ci te apparatus, suitable 
for decomposing brine, consists of an outer tank pfovided with metal cross- 

artitions reaching from its upper edge nearly to the bottom of the tank. 
These partitions, and the tank also if the latter is formed of inetal, constitute 
the cathodes, and are connected to the terminal. Within each compartment 
thus formed is placed a closed porous cell having arranged around its walls on 
the inner side a number of carbon rods or plates, forming anodes, which project 
above the cell to a conductor connected to the main positive conductor. 
Passing through the cover is a perforated tube, which is fllled with salt. The 
cell» and outer tank are charged with brine. In use, chlorine is led away by the 
tubes leading to a main gas tube while caustic soda is withdrawn, when the 
strength is sufficient, through a draw-off tap. The salt in the tubes is gradually 
dissolved, thereby keeping up the strength of the liquid within the cells. In a 
moditication, the brine is continuously charged into the outer tank at one end 
and withdrawn from the other, the plates being arranged so as to alternately 
leave a space at the top and at the bottom of the tank, thus ensuring a 
circuitous course to the electrolyte. 1 claim. 


6,211. ''improvemente in electric incandescent lampe." A. H. Miller. Dated 
March 9th, 1899. Two filaments with a common middle connection, or the two 
halved of a looped filament with a middle connection, nre supplied with current 
either in parallel or in series or singly by a ring of insulating material rotatable 
between two shoulders on the eap of the lamp, and carrying two metal contacts 
to connect four fixed spring fingers in pairs. A finger is connected permanently 
to the middle connection, another finger to one terminal, another to the outer 
end of one filament, and the fourth finger to the outer end of the other tilatnent 
and the other terminal, which is the cap 12 per cent. 2 claims. 


5,229. “improved method of and apparatus for making and breaking or vary! 

fA | electric currents.” The British Thomson-Houston Co., Ltd. (E. M 
Hewlett.) Dated March 9th, 1899. Relates to means for making and breaking 
high potential circuits. In breaking a circuit a coil having impedance is first 
introduced into the circuit, the impedance is then increased, and finally the 
circnitis broken. The main circuit 15 titted with switches, and a transformer is 
arranged in shunt with the switch. The secondary of the transformer is closed 
by a bridging piece and also by a conductor joining the sliding carbon blocks. 
To break the circuit the switch is first opened and the main current sent 
through the primary of the transformer. The resistance of the secondary and 
the reactance of the primary is then increased by moving down the bridge and 
the carbons. The switch is then opened. The coil operates a cireuit breaker 
throwing in the transformers. In the circuit of the latter is a coil controlling 
the catch of a weighted arm, which controls a resistance device for increasing 
the resistance ia the secondary of the transformer. The arm also carries a 
contact which closes a battery circuit, and the circuit is finally opened by the 
switch. The variable resistance comprises a metallic vessel containing acidu- 
lated water and a contact plate suspended from a pivoted arm. Contacts 
adapted to engage the contact are fitted on the bottom of the vessel. 19 claims. 


5,260. “improved electric brake.” C. W. HHI. Dated March 10th, 1899. 
Relates to a brake applied by a spring or weight and released by an electro- 
magnet. The disc is mounted on a feather on the shaft between two leather- 
faced discs, the one fixed to the framework, and the other free to move axially 
but locked as regards rotary motion. The disc is held up by a spring with a 
me sufficient to hold the disc stationary; it is drawn back, when required, 

y the action of an electro- magnet, By using a series of discs the power of the 
brake may be increased. 2 claims. ; 


5,310. "improvements ia m omes." P. Germain. Dated March 10th, 
1899, Microphones are formed with the granulated material, rods, lozenges, 
&c., consisting of an intimate mixture of baked carbon and a metal such as 
silver or copper. The mixture may be formed by carbon and the sub-divided 
metal, or by carbon and the metal reduced from an oxide or salt. 3 claims. 


improvements appertaining to electric aro lamps.” H. Bennett. Dated 


[I] 
9 e 
March llith, 1899. Arc lamps. A carbon holder slides on guides, and is con- 
nected by a cord, a chain, or a rack with a pulley or a pinion on a cylindrical 
barrel, which is rotatable in bearings in the frame of the lamp. The barrel 
supports a loose bearing for a cam lever which is linked to the movable core of 
a series solenoid, and the bearing is acted on by a spring, so that movement of 
the core into the solenoid causes the cam to grip and turn the barrel, with the 
loose bearing, in Opposition to the spring and to separate the carbons. The cam 
lever may be linked to the piston of a dashpot. The lamp may be arranged with 
the carbons below the regulating mechanism, either or both carbon holders 


Mass movable, and a weight being used to raise the lower holder in one form. 1 
elaim. 


6,374. “Improvements in and relating to electro-therapeutic baths and the like.” 
J. J. Stanger. Dated March llth, 19. Relates to N for the medical 
treatment of the human body, by means of which the whole body, or a limb 


thereof, may be brought into contact with an electrically-charged fluid, which 
may be either a liquid or a vapour. A rectangular bath is constructed of wood 
or othernon-conductor of electricity. Along the two sides or ends are arranged 
carbon electrodes, supported in wooden frames and supplied with current 
through metal connecting pieces. An electric meter, resistances, and & switch 
are provided for regulating the current. For treating only a portion of the 
body, the fluid may be directed through a nozzle forming one of the electrodes, 
the other electrode consisting of a wire-gauze breast plate attached to the body 
by bandsor straps. Alternatively the patient may recline upon a conducting- 
plate arranged on the tloor of the bath and forming one of the electrodes, while 
the fluid is directed on to the affected part by means of a nozzle. In the 
arrangement for using a vapour, such as steam, the vapour is generated in a 
vessel heated by a fuel box and having an outlet cock to which is connected a 
nozzle forming one of the electrodes, the other electrode being secured to the 
body. A pair of vapourisers or a single vapouriser with two discharge nozzles 
may be used for directing two currents of vapour on to a limb. In another 
arrangement, the outlet tube of the vapouriser forms one electrode, which is 
gripped by the patient, while a metal rod within it forms the other. An arm 
bath provided with a metal electrode at one end, and a foot bath made of con- 
ducting material, forming one of the electrodes, are also described. 7 claims. 


5,392. ''imprevements in odutroiling switohes for elestrio motors." N. A. 
Earle. Dated March 11th, 1H99. Switches for motors. A single handle and set 
of contacts and resistances are employed for starting, reversing, &c., motors. 
Two switch arms are separately pivoted, and either may be manipulated by the 
handle, which is fitted with a catch adapted to engage with a pin. Both arms are 
weighted so that they return to the“ off" position when the catch is released. 
The arms arc fitted with contacts rubbing over the resistances, and also with 
insulated contacts adapted to connect the contacts, 1 claim. 


6,389. “I ts connected with traction on the conduit system.” 
E. Bede. Dated March Lith, 1899. Electric railways and tramways with 
mechanically-operated contacts in a conduit. Connection is made between a 
bare or insulated cable by push-pieces pressed into contact therewith by the 
collector, the push-pieces being carried by india-rubber or other elastic sleeves 
and necks. Similar arrangements may also he used for the return, or the cov- 
duititself may be used asthe return with the view of minimising induction and 
external leakage. The conductor may be laid in a conduit formed of two angle 
bars laid near the rail, or it may be otherwise supported adjacent to the rail 
which forins one side of the slot, and protected by a plate. The conductor may 
be in lengths like the rails, and coupled by sleeve with tightening-collars sur- 
rounded by insulating material, and rendered accessible by a short removable 
length of one of the slides of the conduit. The collector consists of a board 
with a conducting strip to bear on the push pieces, and arranged to hold them 
closed until the circuit is broken to avoid sparking inside the switch. Springs 
and wheels may be used to keep it in position, and suitable levers used for 
lifting it. At the points an additional push-piece is mounted in a tongue of the 
rail to bear on the main push contact. For cleaning the conduit, a rotary brush 
partly held by a brake is used. 7 claims. 


6,416. “I vomonts in swing break switches for eleetrio currents.” J. J. Walkiate. 
Dated March 18th, 1899. A U-shaped blade or brush pivoted is formed with 
extensions connected by a bar or pin. Aspring fixed at one end, and with the 
other end secured to the pin, gives a quick make or break when the loose handle 
is operated. lclaim. 


5,480. “‘tmprovemeats in and relating to Incandescent bodies fer olectrio in 
candesoent lamps." W. L. Wise. (0. M. Tewes.) Dated March 18th, 1899. 
Incandescent lamps. A filament of U-shaped, or a button, mantle, or other 
incandescing body, consists of a layer of conducting material on a non-conduct- 
ing support, and is mounted in an exhausted bulb. The support may be hollow 
and contain a conducting core, consisting of an ordinary filament. a metal wire 
or a fibrous thread soaked in a metallic salt, dried and carbonised to convert it 
into a compound of carbon with iron, manganese, tungsten, or a metallic oxide. 
Or the core may be inade by forcing & mixture of such materials through & die 
and carbonising. The non-conducting support may be made by sosking cotton 
braid in nitrate, silicate, or other salt of alumina or magnesia or the like sub- 
stancse, applying it to the core, and heating to a high temperature, electrically 
or otherwise. Or a paste containing the non-conducting material may be 
applied tothe core by a brush; or the non-conducting material may be fused 
on, or applied chemically. When no conducting core 18 used, the non-con- 
ducting support is coated with a conductive layer of platinum, by applying a 
mixture of dry chloride of platinum with oils of rosemary and lavender, and 
heating in a muftle or Bunsen flame. The conducting layer may be formed by 
flashing the support ina gaseous or liquid hydrocarbon or in & mixture of a 
hydrocarbon or hydrogen with silicon chloride or other haloid salt vaporised 
by heat, to deposit silicon, zirconium, niobium, molybdenum, or a carbide: 
metallic oxides, or mixtures of carbon with magnesia or other substances, may 
be used as conductive layers. The core may be left in the filament, or may be 
removed mechanically, chemically, or by electrically burning it out. The oon- 
ductor may otherwise be a separate tube, fitting loosely on the support. 12 
claims. 


5,466. “‘improvements in the electro- of metals.” A. Zimmormens. 
(Dr. Courant.) Dated March 13th, 1899. Electrolytes for potassium cyanide 
depositing baths are obtained by dissolving in cold water the triple salts pre- 
pared by treating the potassium cyanide double salt with aulphatona acid. 
The salts, which may thus be prepared, are the copper triple salt Cu, Cy. 
4KCyK,S8O.,, the zine triple salt ZAnCy,2KCyK,8O., the silver triple salt 
Ag, Cy 2KCyYR 80, the gold triple sale Au Cy KCK. SO,, and the nickel triple 
salt NiCy,2R Cy R.SO4.. By varying the mixtures of the copper and zino triple 
salts, bronze and brass baths may be obtained. 2 olaims. 


5,466. “improvements in electric incandescenos " 6. C. A and 
W. Fennell. Dated March 14th, 1899. 5 lamps. gregi ees 
descing rod, of material which conducts only after preliminary heating, is 
heated by an arc moved automatically along it and then extinguished, when 
current is supplied to the lamp. The arc may be carried by a movable elec- 
trode, which is preferably of iron or other suitable material to produce an arc 
of low temperature. 7 claims. 

* 


86,8514. "''improved eleoctrio | ratus for taking photographic Ea 
; W. Morgan. P ated March 1 55 W9. Lighting arrangements. elates to 


an arvangement of electric arc lamps, reflectors and diffusers for lightin 
studios, The are lamps are suspended from rods at different heights. Behind 
each are is a reflector, and in front and beneath it a diffuser which can be 
lowered out of action by cord. A sloping screen of semi-transparent glass is 
placed between the lighting arrangement and the studio, removable panes 
being used to give access to the lamps. 8 claims. 


5,543. A multiplex selective system of wireless phy.” B. Cohen and 
P. H. Cole. Dated March 14th, 1&9. Relates to a system of multiplex selective 
wireless telegraphy in which, by means of distributors, each apparatus is put 
into communication with the others in succession for minute intervals of time. 
The transmitting vertical rod is connected to the spark gap and inductjon coil, 
and the receiving vertical rod is connected to the coherer and reoeiving relay. 
The form of distributor described consists of a sloping trough down which 
globules of mercury are allowed to flow intermittently from & reservoir. The 
trough is provided with contact pins, &c., connected to the receiver and to the 
keys, «c, Several series of these contacts may be arranged in the trough, and 
one or inore synchronising contacts connected to the magnet operating the 
release of the mercury globules. In a modified form of distributer, the magnet 
operates an escapement by which a wiper is freed and is caused to pass over a 
series of contacts arranged in an arc, thus performing the same functions as 
the globules of mercury. ‘The apparatus may be employed to receive a number 
of messages from different lines and by means of a second synchronised appa- 
ratus to distribute the messages on to their separate lines. 8 claims. 


6,646. '' 7 a, Ora frequency of alternating our- 
rents and In systems ef electrical distribution. British Thomeca-Neasten Com- 
pauy, Limited. (C. P. Steinmetz.) Dated March 14th, 1809. Relates to systems 
of distribution and to arrangements for changing the frequency of the alternat- 
ing currents employed. Two or more induction or transtormer motors are 
electrically connected in tandem and geared together, the working circuits 
of the changed frequency being connected between them. The changed 
frequency may be produced by causing a slip of the motor by mechanical means 
or by driving a generator, 25 claims, 
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SCIENCE AND THE BRITISH PUBLIC. 


Tue February issue of the Nineteenth Century contains an 


extremely interesting and able article by Prof. J. A. 


Fleming, entitled “Official Obstruction of Electric Progress,” 
which explains in a masterly, yet simple, fashion why 
England is so far behind other nations in electrical enter- 
prises, and why nearly all recent inventions in the domains 
of telegraphy, telephony, and electric traction have been 
made by foreigners. To the skilled electrician, and to the 
thoughtful man of science in general, there is little that 
new in Prof. Fleming’s paper; the astonishing fact is 
that he has been permitted to express such unpopular 
opinions in a review which is read by the public 
at large. But this article, concluding, as it does, 
with a brief discussion of technical education, covers a 
much wider field than that of industrial electricity alone; 
and the Professor’s arraignment of British Governmental 
methods applies with equal force to all departments of 
science. It isa melancholy circumstance that the English 
politician always opposes the true interests of science; and 


perhaps when he ignores it he is a less dangerous enemy 


than when he poses as its friend. Years ago he persistently 
ignored it; now, by his way of thinking, he assists it by 
devising a scheme of secondary or technical education, which 


is of little real utility, and not improbably is of more harm 


than good to the nation. Not understanding who the 
people are that need to be technically educated, he has 
adopted a process which, as a writer in the Engineer recently 
expressed it, makes for “a dead level of dangerous 
mediocrity ;" he yearns to give everybody a smattering of 
technical knowledge, instead of training those men who 
most require special knowledge to the utmpst of their 
mental capacity. A few months ago Mr. Knowles’s well- 
known review contained an article, the title of which, 
“A Nation of Amateurs,“ expresses a deep truth. The 
fact that we are a nation of amateurs is at once the catise 
and the effect of our technical difficulties. It must 
never be forgotten that the word amateur serves to 
convey two almost opposite ideas. A man may love a subject 
in a casual sort of way, which shall induce him to play with 
it in his hours of recreation ; he may love it heart and soul, 
and spend his every moment in ite service. So long as man 
has to earn his living, the dilettante amateur will be the 


- bane of every industry. 


Hitherto two different influences have done much to retard 


the development of scientific. knowledge in Great Britain. 


Excepting members of the medical profession, men .of 
science are seldom given a fair share of this world’s honours 
and titles, They do not seek such vain: distinctions ; yet tha 
fact suggests to the public that as science is not rewarded, the 
great ones of the earth feel it to be devoid of value to the 
community ; and if it be devoid of value, why encourage it by 
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benefactions, or why pay for the industrial assistance of its 
votaries ? . The newspapers—and this is more serious—are 
lamentably ignorant of scientific matters. When they have 
pictures to criticise, books to review, nay, even sports to report, 
they employ specialists; their technical articles are apparently 
written by an office boy, or by a journalist in search of 
quips and headlines. Even our magazines are not free from 
blame in this direction ; for they are enamoured of the wrong 
kind of amateur, and only publish articles which seem to 
promise startling and wildly impossible scientific revolutions. 

There are, perhaps, signs of a healthier public spirit. 
The publication in influential organs of such articles as 
that of Prof. Fleming's and of the lecture delivered by 
Prof. Perry before the Institution of Electrical Engineers is 
a step in the right direction; and if only politicians would 
read, mark, learn, and inwardly digest such authoritative 
utterances, they might in time attain a place in the higher 
rank of statesmen. It is very important to remember 
that even the best variety of technical education is 
not the one and only cure for all the industrial ills under 
which the British nation is now, more or less truly, said 


to be suffering. 


"Tis team Engine Pror. THURSTON attempts a review 
of To-dayin Electrical of the steam engine of to-day in the 

Engineering — Hlectrical World. As a really practical 
prime mover the steam engine is practically 100 years old, 
and though it is unsafe to prophesy, it may be said that with 
existing materials of construction there is not much 
apparent margin for improvement. As seen to-day, the high 
water mark of steam engine practice is reached with high 
pressure superheated steam, and, with the above limitation, 


there is not much room for more superheat or higher 


pressure ; any addition there may be possible is discounted 
by difficulties that crop up in the line of leakuge and friction. 
The author has a good deal to say about Nickels, Corliss, 
Westinghouse, Willans, and. so on along more or less 
historical lines. He also refers to the modern system of 
demanding certain duties from fuel or from capital. The 
Steam turbine is taken asa symptom of. what the biologist 
terms atavism or recurrence to an older type. Not that the 
steam turbine is condemned ; it is mentioned as absolutely 
simple and of low cost in construction, as well us being a 
close approximation to the thermo-dynamic ideal, und as 
likely to come into extensive use from its ability to employ 
highly heated steam through its freedom from any need of 
lubrication. Indeed, it is suggested as one of the most 
seductive problems of the new century. The water- 
tube boiler is held by Prof. Thurston to be 
the boiler of the future, because it is now 
supplied without hesitation for a pressure of 225 lbs., 
and can be furnished for higher pressures by special 
order. This is not a particularly strenuous recommendation. 
We believe large shell boilers have been furnished without 
special construction up to 250 lbs. pressure. Curves are 
given to show the advance in pressures, and the foot pounds 
of duty per 100 lbs. of best grade fnel. The present record 
is about 160 million foot-pounds, while the heat consumption 
has now dropped to 11,000 B. Th. U., or about 11 Ibs. of dry 
steam per I. H. P.-hour. A table is given of record-breaking 
engines, as well as curves of performance for simple and 
multi-cylinder engines. Some reference is made to the 
finaucial considerations that control practice considerations 


which must always draw the line of economy lower than that 
attainable ; that is, there is a less economical engine that will 
be more commercially economical than the best engine. The 
professorial idea of - boilers comes out in the reference to a 
statement, best forgotten, of a generation ago to the effect 
that the use of water-tube boilers would become general to 
the exclusion of the older and more dangerous forins of 
boiler. . Such a statement was not ‘true a generation 
ago; it has been even less true during the years that have 
elapsed, and it would have been better left unquoted. 


‘Water-tube boilers ought to be safer because their thickness 


may easily be greater compared with their diameter, but they 
have not always proved so, and the danger in water-tube 
boilers, from the unfortunate Howard safety boiler of 25 to 
30 years ago to the abused Belleville of to-day, has been 
always in the supposedly safe part. One of the best of 
water-tube boilers to-day—the Babcock and Wilcox—is really 
a combination of shell and water-tubes, for it has a steam 
and water drum of large diameter. Yet this large drum of 
heavy plate is altogether overlooked by the professors 
generally when praising the virtues of water-tube boilers, 
and the evils of shell boilers, and Prof. Thurston is like 
the rest. 

In all that he has to say of the steam engine, even where he 
specially cautions his readers to: observe commercial, and not 
mere fuel economy, the author appears to havein mind steam 
engines loaded with a steady and constant economical load. 
This really removes the paper from ita title, for electrical 
engineering, as a whole, knows little or nothing of that 
ideal condition of engine duty. Such an ideal is greatly to 
be wished, but seems difficult of attainment or of even rough 
approximation. Look where we will, we find electricity 
applied to widely varying loads. The duty of a lighting 
station varics widely and rapidly, and though the plant at 
work may be, perhaps, arranged for economical load, much 
of it is idle the greater part of the day of 24 hours. On 
traction work again, while the power plant may be run most 
of the 24 hours, its load is changing every few seconds 
through so wide a range that all considerations of economy 
of design are useless, and the economy of the highest class of 
plant would disgrace the oldest engine at steady work. Electrical 
engineering has tended rather towards developing the steam 
engine as a machine in such pojnts as governing, balancing, 
aud cyclical steadiness of rotation, but it has done little or 
nothing for the engine as a licat engine called upon to 
furnish power economically. 


Electrical Contractors, take Warning !—A good deal 
of fuss was made in Parliament and elsewhere, says the 
Daily Telegraph, when it became known that the construc- 
tion of the bridges for the Uganda Railway had been 
entrusted to an American firm. Now that the reasons for 
this course being followed are set forth in a Parliamentary 
paper, no one will be surprised that the order was lost to 
this country. The contract was given to the American 
Bridge Company, U.S.A., who undertook to supply the 
viaducts at any British port for £10 6s. a ton. The 
lowest tender made by any English firm was £13 1s. 3d., 
and this was conditional on delivery being taken in the 
Mersey. More than this, Yankee makers contracted to have 
the bridges erected within 46 weeks, while with the excep- 
tion of one offer, which was for a smaller quantity than the 
others, no British firm wanted less than 60 weeks in which 
to place the material on shipboard. Turning to differences 
in the terms of tender, it is impossible to compare averages, 
but the return leaves no doubt as to the greater cheap- 


ness and more rapid manipulation of the United States 
factories. 
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THE ELECTRICAL EQUIPMENT OF THE 
MANHATTAN ELEVATED RAILWAY. 


E. KILBURN SCOTT. 


(Continued from page 256.) 


In order to provide for the expansion of the third rail, it 
is divided into sections of five-rail lengths, or 300 feet each. 
These 300 feet sections are securely anchored at the centre 
by sectional anchor clips. The ends of 300 feet sections are 
connected by means of expansion bonds and expansion splice 
bars. The bonds are of drop forged bar copper, and the 
cross-sectional area of copper is equal to 1,750,000 circ. 
mils., or a little in excess of the equivalent circ. mils. section 
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of the rail. The bond rivets are 3 inch in diameter, and 
the holes are carefully reamed immediately before inserting 


the rivet. The surface of the rail is also spot faced around : 


the hole by means of a special reaming tool. The riveting 
of the bond terminals to the rail is done by compressors of 
25 tons capacity. | 
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SECTION AXD Stoe EnzvaAT?oN or THIRD RAIL AND INSULATOR. 


A novel feature of the third rail insulation consists in the 


Wooden guard strips, which are secured at each side of the. 


rail and extend 2 inches above it. These strips act as a 
safeguard against accidental shocks and burns to employés, 


and also prevent fallen wires from causing short circuits 


between the third rail and the traffic rails or other ground 
connection. At crossings and turn-outs the continuity of 
the third rail has obviously to be broken, but care is taken 
to maintain connection with at least one of the contact 
shoes on the train while passing turn-oute, Each feeder is 
connected to a single cironit-brenker at the sub-station, the 
ends of feeders beiug also conuected normally through a 
6,000-ampere circuit-breaker. 

In order that a short circuit on one feeder section may not 

,communicated through the wiring of a motor car to the 
adjoining section, a 2,000-ampere circnit-breaker is provided. 


This circuit-breaker supplies current to an isolated section 
of -third rail of such length that a motor car cannot span 
from one section to the next. 


tn pure? : 


FI | 
DIAGRAM SHOWING METHOD OF CONNECTION. 


Bonding for Return Circuit.—Joints in the 90-lb. track 
rails are bonded with flexible bonds made up of No. 0000 
stranded cable, welded to copper terminals. The holes for 
these terminals are reamed and the terminals riveted to the 
rail by hydraulic pressure. The track rails are bonded to 
the structure at intervals of 90 feet. 

The longitudinal girders of the structure are bonded with 
from two to four No. 0000 flexible bonds. The bonds are 
of stranded cable welded into copper terminals. The con- 
ductivity of the return circuit, including the structure as 
well as the track rails, will be very great, giving a very 
small drop from the end of the feeder sections back to the . 
sub-stations. 

Alternators.—The alternators are the largest yet attempted 
in America, the normal output being 5,000 Kw. 11,000 
volts at 75 revolutions per minute. There are 40 poles 
giving a periodicity of 25 complete cycles per second. The 
revolving field is 32 feet in diameter, and the weight about 
165 tons. The total height of the alternutor is 42 feet, and 
its calculated total weight is nearly 400 tons. 

The fly-wheel effect of the revolving field is calculated to 
be not less than 370,000 lbs. at 11:7 feet radius and 75 
revolutions per minute. The external frame within which 
the field revolves, carries the armature winding and is 
divided into six segments, so designed that any of these 
segments may be readily removed when necessary. 

The normal rated output of each alternator is 5,000 kw., 
i.e., 263 amperes per terminal at 11,000 volts under a 
non-inductive load, the phases being approximately 120 
degrees apart. Each alternator field will require approxi- 
mately 225 amperes at 200 volts across the field terminals 
when the armature is delivering its full rated current at 
11,000 volts on a non-inductive load. It will require 
approximately 15 per cent. more current when the armature 
delivers its full rated output at normal voltage through a 
circuit, the power factor of which is 90 per cent. 

As regards efficiency, it is calculated that under non- 
inductive load, each alternator will have an efficiency 


of not less than 90 per cent. at } load; 94°5 per cent. 


at 4 load; 95°5 per cent. at ł load; 96°5 per cent. 
at full load, and 97 per cent. at 25 per cent. over- 
load. These calculated efficiencies being obtained by sub- 
tracting from 100 per cent. the C?R losses in the arma- 
ture and field coils and the armature iron loss, mechanical 
friction not being included. 

Under non-inductive load the alternators will operate for 
24 hours delivering their normal rated full load output, and 
the rise in temperature on any part of the machine is not to 
exceed 85° C. above the surrounding air. | 

The field winding consists of copper strip wound on edge 
one layer deep, with the insulating material cemented in place 
between the turns, the edges of the strip being exposed. The 
insulation of the field coils is very thorough, the prescribed 
puncture test being 2,500 volts alternating potential for a 
period of one minute. | 

A most interesting feature of the construction of the field 
is the use of copper wedges, having large external lips which 
overhang the bevelled edges of the field poles. The wedges 
thus help to keep the field coils in place, while the overhanging 
lips, which come directly between the field poles, act power- 
fully to retard any shifting of field magnetism across the 
pole faces, thus tending to correct any variation of angular 
velocity. | 

There are three bars per slot, the end connectors being 
securely fastened to the bars, and the winding is grouped in 
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such a manner that connectors having a large difference of 
potential do not lie close together. 
The insulation of the armature conductors is of extra- 


ordinary dielectric strength, and is guaranteed by the manu- | 


facturers to withstand a puncture test of 25,000 volts alter- 
nating potential for a period of 80 minutes, or 80,000 volta 
alternating potential for one minute, or 85,000 volta alter- 
‘nating potential for one second, as the engineer of the 
Manhattan Railway Company may elect. 

The field pole tips are bevelled at the edges to produce a 
magnetic field distribution of such form that with a star type 
of three-phase winding the E. M. F. wave will be practically a 
sine wave at no load. There are four armature slots per 
phase per pole, thus securing a distribution of the coil which 
gives & wave practically free from irregularity, and which 
is the same within close limits for different loads. The 


slots are partially closed, thus making it possible to use 


copper dampers over the pole tips. If the armature had 
wide teeth and large open slots, the use of such dampers 
would obviously cause considerable losses due to eddy 
currents, | 

Switching Apparatus for Power House and Sub-Stations. 
—Each of the three conductor cables used to convey the 
high potential current from the power house to the sub- 
station, is equipped at the power house end with an oil 
circuit-breaking switch fitted with time-limit-relay device, 
which may be so adjusted that in case of a short-circuit in 
the cable, the supply of power shall be interrupted at the 
end of a pre-determined interval of, say three seconds. At the 
sub-station end the cable is connected to the bus bars through 
a similar oil circuit-breaking switch, but in this instance the 
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automatic device i8 arranged to open the switch in case of a 
reversal of the current, such as would be caused by short 
circuit in the cable. This reversed current relay will be 
adjusted to act instantly, so that if any cable becomes short- 
circuited in service, it will be instantly cut off automatically 
from the sub-station apparatus, and at the end of three 
seconds will be also automatically disconnected from the 
power house. 

The Exciter Switchboard.—The generator panels of the 
board control only one polarity of the machines, the positive 


main switches being placed beside the equaliser switches on . 


pedestals near the machines, This clears out one-half of the 
bus bars, studs, and connection strips behind the generator 
panels, greatly reducing the danger of an accidental short 
circuit when work is being carried on behind the board. 

The circuit to the field of each main generator passes 
through a special field discharge switch, which, in this case, 
is arranged to be opened by a spring, and electrically tripped 
by means of a circuit controlled by the main generator 
attendant in the gallery above. This field discharge switch 
can also be used by the exciter switchboard attendant as a 
circuit breaker manually tripped. l | 

There will be no automatic circuit breakers on any part 
of the exciter system, and the field discharge switch can only 
be reset by the exciter switchboard attendant. _ 

The field discharge resistance has been connected directly 
around the field winding itself, and not across the field 
winding and field resistance. This connection gives a low 
resistance path for the field discharge, and, in addition, 
reduces the momentary jump of the current of the exciter on 
opening the fields, reducing for both of these reasons the 
flash of the field switch. 

At one end of the exciter board there will be located a 
panel for use in charging a small 110-volt storage battery. 
Current from this battery will be used to energise the 
auxiliary circuits which supply the motors controlling the 
oil switches, also the motors on engine governors by means of 


which adjustment of engine speed may be effected by the 
operator on the switchboard, and in general for what 
may be called the relay, or actuating circuit. 


(To be continued.) 


SOME PRACTICAL NOTES ON THE DRIVING 
. OF HOISTS BY ELECTRIC MOTORS. 


By AN ENGINEER-IN-CHARGE. 


WITHIN the past two years my firm has taken over a new 
large and modern works. The whole of these premises have 
now been fitted with an electric power transmission plant on 
the most modern principles, and the works are lighted 
from the same source of supply. | 

It has been the writer's idea in designing the arrange- 
mente, first to ensure the continuous working of the plant, 
then to obtain this result in the most efficient manner. 

Previous to this engagement, the writer had had experience 
in the erection of hydraulic and mechanically-driven hoists, 
and had carried out experiments with direct coupled electric 
hoiste with the motor coupled on a worm shaft, and arranged 
to rotate in either direction, controlled by means of a resist- 
ance and reversing switch ; but owing to this type of switch 
constantly giving trouble, we decided to abandon the idea of 
direct driving. During the experiments with this type of 
hoist driving, I found the greatest trouble when the hoist 
was travelling repeatedly from one floor to the next only, the 
motor requiring much more attention, and the starting 
switch constant renewal of contacts; thus the labour item 
became prohibitive, and out-weighed any saving in energy by 
fully 50 per cent., apart from the inconvenience of having 
the hoist repeatedly stopped. 

In dealing with hydraulic lifts, the reversal of the hoist 
is comparatively simple, as with a slow moving valve any 
speed, say up to 400 feet, per minute, can be safely negotiated. 
This 8 is practically impossible with a mechanically- 
driven hoist, owing to the brake gear being of a different 
design in order to check the hoist without shock, but for 


ARBANGEMENT OF DRIVING GEAR. 


slow speeds such as are required only for goods lifts, say 60 
to 70 feet per minute, this type of hoist is efficient, and is 
easily understood by the average mechanic; therefore, my 
design has been based upon these lines, viz., to work an 
ordinary mechanical hoist by means of an electric motor, 
thus retaining the simplicity of* the original machine. 
] am now firmly convinced that in the case of the 
every day lift attendant, and cheap supply (that is to say, 
current generated on the premises at a cost of considerably 
less than 1d. per unit), an ordinary type of michanically- 
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driven hoist (suitably balanced), using an electric motor as 
the means of transmission of the motive power, is the 
best and most satisfactory machine. 

The accompanying figure shows one of three hoists which 
have been working continuously for the last 15 months 
without any trouble, and practically without attention ; 
during the last hour of the day, viz., 4.80 to 5.30 p.m., 
this particular hoist has to make 50 or 60 double trips from 
the first floor to the loading stage, a distance of 9 feet only. 
This heavy duty would have a most distressing effect on the 
reversing switch had we a direct-driven hoist. The hoist is 
fitted with precautionary measures for the prevention of 
accidents :— 

1. The reversal of the hoist by the counterweight is 
prevented by the use of a finely pitched worm and worm 
wheel, thus ensuring safety in case of failure of the belts. 

2. Automatic stopping and lock motion for each floor. 

3. Self-opening and closing doors. | 

Appended is a table showing the amount of power 
absorbed in driving the motor whilst lifting various 
weights; these figures were carefully taken, and are 
inclusive of everything in connection with the hoist— 
the driving of the motor, shafting and belts, the opening 
and closing of the hoist doors. 'The motor is one manu- 
factured by Messrs. Clarke, Chapman & Co., Limited, of 
Gateshead-on-Tyne, and is of their enclosed shunt wound 
type, designed to develop 6 B.H.P. at 800 revolutions 
per minute; it has run continuously for 9 hours per day 
during the past 15 months, with practically no attention. 


The starting switch is fixed on the ground floor level, and | 


the mains are protected by D.P. fuses and two single-pole 
switches. The motor, shafting, and gearing, were fitted by 
ourselves, and have given no trouble. 

My experience has shown that in many places where 
electrical- transmission has been a temporary failure, the 
fault has not been in the use of electricity, but generally 
in the unpractical application of it. ; 


POWER ABSORBED IN DRIVING Morog AND WoRKING GOODS 
Hoist. 


Pressure of Supply, 200 Volts. Speed of Hoist, 65 Feet per Minute. 
Weight of cage, 9 cwt.; counterweight, 14 owt.; cage overbalanced 
5 cwt. Total length of travel, 60 feet. 


Nature of load. 


Watts. 


3 
o 
> 


Motor, main belt, countershaft, open 


and cross belt, and two 


Motor rotating without belt ... T 200 3 600 — 
pulleys sae 8 eas 99 200 | 6 | 1,200 — 
Lifting cage and man, and working 
automatic doors. No load... . ... 200 | 10 | 2,000 : 
Lowering cage and man, and working ö [am 
automatic doors. No load ... ves 200 | 14 | 2,800 
Lifting 6 cwt. ... "€ ves 8 200 | 14 ; 2,800 } 2,400 
Lowering 5 cwt. s is . | 200 | 10 | 2,090 ! 
Lifting 10 cwt. ... es ios .. 200 | 19 3,800 } 2,700 
Lowering 10 cwt. a -- .. 200 8| 1, d 
Lifting 15 Wir. | 200 25 | 5,000 


Lowering 15 cwt. Y" 8 eu 200 ; 7 : 1,400 13,200 


THE APPROVAL OF WIRING 
ACCESSORIES. 


IN our issue of October 7th, 1898, we dealt with the then 
recently published regulations of the Manchester Corporation, 


in which for the first time in this country an attempt was 


made to examine and register the various designs and fittings. 
It will be remembered that in his Municipal Convention paper 
of 1896, Mr. C, H. Wordingham expressed the opinion that 
municipal authorities should have some control over con- 


suming devices, and in his paper on the regulation of wiring - 


rules submitted in January, 1899, to the Institution of 
Electrical Engineers, this matter was further considered. 
After the date of the regulations issued in September, 1898, 
only those fittings have been allowed to be used in Man- 
chester which have passed certain definite teste. These 
were described in the Institution paper (p. 169 Jour. Inst. 
Elect. Engrs., Vol. XXVIII., No. 188) as follows: — Fuses 
must break on a short circuit with a fuse wire of the rated 
capacity, with the base horizontal or vertical, and in the latter 
case they are tested with the wire horizontal and vertical. 
Switches must be capable of breaking a current 50 per cent. 
in excess of the maximum rated capacity, at a pressure also 
50 per cent. above that for which the switch is intended, 
while the parts are tested for heating. The better class of 
fittings were found to conform to these conditions with ease, 
and in a little over a year from the commencement of the 
system of registration a fairly complete set of fittings with a 
good choice of makers for installations of practically every 
size had been registered. Mr. Wordingham found that 
manufacturers were willing to adopt suggestions made from 
time to time, and as these were taken in the spirit in which 
they were offered, the result was certain to conduce to the 
improvement of the fittings. 

In December, 1899, a “ List of Approved Fittings " was 
issued by the electrical department of the Manchester Cor- 
poration. These we summarised in our issue of March 
16th, 1900. The actual samples approved included 116 
patterns of switches, 51 of cut-outs, 27 of distribution 
boxes, 47 of ceiling roses, 18 of wall plugs, 4 of lamp- 
holder plugs, 81 of lampholders, and 3, of lampholder 
switches, amounting to about 300 different patterns and 
types in all. We have now before us the list of approved 
fittings issued at the end of last year, and it is interesting 
to note the progress which it indicates. The total number 
of regular fittings on the register is 710, of which 289 are 
single-pole and 421 double-pole. Such fittings as lamp- 
holders, ceiling roses, and the like, àre considered to be 
double-pole in our classification. The fittings are divided 
into three types suitable for the ratings of up to 100 volts, 
200 volts, and 400 volte respectively. Of those approved 
$95 are for 100 volte, 300 are for 200 volte, and 15 for 
400 volts; in addition to these there are three special 
fittings. It will be seen that the total number on the 
register has considerably more than doubled. Of oourse a 
fitting registered for a given current and pressure is passed 
for all currente and pressures up to the amount stated. 
Thus a switch 5 dd for 5 amperes at 200 volta is avail- 
able for any current up to 5 amperes at either 100 volts or 
200 volts pressure. The list now considered represents the 
results of the second year’s operation of the system, as it was 
really instituted in December, 1898, and it shows that the 
matter has been very well taken up by the manufacturers, 
as there is nowa large variety of apparatus and a wide choice 
of manufacturers to select from in the case of nearly every 
article. 

It is worth a moment’s attention to refer to the sizes of 
fittings, of which there is the largest number registered, as 
this forms some guide to the sizes most generally used. The 
range covered and general class of apparatus tested are indi- 
cated in the attached summary which we have prepared. We 
have added a column showing the total of each size appearing 
in the previous list of 1899. We wish that figures, not, of 
course, full particulars, had been given, showing the number 
of samples sent in, so that the proportion of rejections to 
approvals could have been made known. Some of the 200 and 
400-volt double-pole switches have fuses attached. In view 
of the very common restriction in “high voltage” wiring 
rules forbidding this combination, we call the attention of 
our readers to this fact, and would ask them to consider 
whether, after all, that restriction is really necessary. 
Certainly, on two out of three 200—230-volt jobs, it will 
be found that the main switches are double-pole, in the sense 
that one handle operates both switches, while double-pole 
fuses are almost universally used by supply companies, inas- 
much as the fuses of opposite polarity are both under one 
cover or common metallic containing case. We have treated 
the size as far as possible uniformly in our summary, but the 
alteration of rating may be noticed in one or two instances. 
Additions appear in several cases, but it is clear that the list 
is revised yearly, and that it is no mere empty statement 
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that “ the certificate remains in force for one year from the 
date of issue, but may be renewed from year to year at the 
discretion of the city electrical engineer,“ inasmuch as 15- 
ampere distribution boxes and 8-ampere ceiling roses are 
now omitted from the list. 


SUMMARISED List. 


Current. —B A Remarks. 
S.P. | D.P. ep. ſo S.P | D.P. | 599 
35 2 | — 2 — | — | — | 2| Switches. 
50 |—i—i—|—!—|—| 1 
60 3 — 3 — — — 1 
75 S T 2 1:0 — 3 — 1|—|— | 3 | Lampholder plugs. 
1:0) 7— 71—|—|-—| 5 And a light-reducing 15 „„ css umm cT 
150 2 — 2 — — — 2 switch 1:8 ampere 20. [=p 1 ¶ 11 | 0 
170 2 — 2 — —— 2 100 volts. ee ere mi 8 
)) eme ig = Feet Ms eae nee 
2:5 13 2| 9] 2 — — 8 
3˙0 19 — 12 — — — 13 
4'0 2 — 2 — —— 1 5 — 1 — 1 —— 1 Lampholders. 
5'0 21 8145 — | — 23 '6 —|1|-— 1— — 1 1 
60 3 — 1 — — — 2 7 — 1 — 1 — — 1 
T'O 1— — — — — 1 10 — | 17 — 16 — — 18 
80 1 1— 1 — — 2 1:5 — 5 — 5 — — 3 
10°0 9 12 2| 8| —| 113 And a 12-ampere arc 1275 quw Xe 1 
15:0 3| 2| 3| 4|—| 1| 6 res. and switch. 3'0 — 7 — 5 — — 4 
20°0 116 — 4|—1| 1] 6 4'0 — 1 — 1 — — 2 
24 0 1— — — — — 1 10 0 — 1 — 1 — — 0 
25˙0 11 12 411 1 — 10 | — . — —— —— 
30˙0 1 — 1 — — — 1 — | 35 — 31 — — 31 
50˙0 6 343 — 1] 4 
70˙0 1 1 — 1 —— 0 
75°0 222 2); 1: 1| 1 3 |—|1|—| 1|—|—| 0 | Lampholder switches. 
1000 3 — 3 — 2 — 2 5 — —— 1 — — 0 | 
1200 1| 1| 1| 1|]—|—| 1 6 — | 6| — | 6| — | — | 1 
73 10 —5 —4—— 2 
120 50 81 42 45 116 1°9 "— appe ee p ef 
| 1:5 — 1 — 1 — — 0 
| 2:0 — 1 — —— — 0 
7 — į — 1 14 — — 0 | Motor-starting 3:0 — 2 — 2 — — 0 
10 — — 3 — 1 2 switches. — —— | — —— | —— — 
12:5 —|-—i|1|-—|1 1 — 17 — 15 — — 3 
50 — — 1 — 1 0 ! 
— — 6 — 3 — 3 
| m —————— 
1 3| — | 3| — | — — 1 Cut, outs. 
2 2 — — — — 11 STEAM BOILERS FOR ELECTRIC 
VD STATIONS. 
5 1116 7 — — — 10 . | 
6 1— 1 — — — 1 ; T i 
8 Ele eae tee cu WITH modern steam boilers, as applied to generate power in 
10 6 6| 2 — —— 14 electric stations, the tendency is to reduce them in diameter 
125 | — A p bo! Ead E. as a result of the increase in the pressures of steam. The 
19 a dE. latter, as is well known, are constantly on the rise. This 
20 2| 8, 2| 1| 1| 1,12 à à 
25 Rp! 00 means that the steam is at a higher temperature, and, there- 
30 1| 1| 1|—|—|—1| 3 fore, much more attention than heretofore should be paid to 
35 1/0; =|=] 0 all the connections between the boilers and engines. Steam 
1 : ae ee cir : pipes should be thoroughly drained, their flanges and joints 
150 „„ eee 0 carefully tested, and they must be well covered, to reduce 
— — —— — radiation to a minimum. Water- tube boilers, with tubes of 
34 29 27 5 12 51 about 43 inches in diameter, are more used than formerly, 


— — — and have come much to the front of late years, but they are 


not suitable if the feed water is hard or dirty, and is not 


A boiler efficiency of from 70 to 75 per cent. is now easily 
obtainable with many types of boilers when in regular work, 
including a certain amount of forcing at times of full load. 


E E : E : em | Re z ä cleansed. With these boilers great care is necessary, and 
5'0 1118 115 — — 14 only clean and soft water, free from grease or oil, should be 
E 1 : nai i M Ls : . used, otherwise the tubes soon get covered and choked with 
í ys p cM oan dirt, and once sto up they are very difficult to clear. 
5 E 1 „ : Ee E With all boilers, dere sc Rum Cornish, smoke tube, 
15:0 — ——— —— — 1 *or other types, the feed water should always be cleaned and 
| ae reg ares, (aries oce ence ce softened, if necessary. There is no excuse whatever for any 
| n) engineer to use dirty or hard water, when so many good and 
efficient appliances are available for remedying this evil. 
5 — 2 ^ NAM GAS Ceiling roses. Chipping and hammering to remove the scale in the internal 
6 — 2 2 —— | portions of boilers is a barbarous practice, a proof of bad 
7 — 2 2 [se nes engineering, and should never be permitted. Careful 
15 is p 5 „ analysis and examination at the outset of the water going 
175 |—| 1 Pu ME E into the boilers, and a moderate outlay on the purifying 
2:5 —| 4 4| — | — apparatus, will often save ten times as much trouble in clean- 
3:0 —| 8 6 —|— ing off the deposit on the internal surfaces afterwards, and 
m ME ap o MT will increase the life of the boilers. 


S| 
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The actual performance of a boiler depends chiefly on .the 
rate of evaporation per square foot of heating surface per 
hour, on the fuel used, and on the judicious care of the 
stoker; but with most fuels and stokers an efficiency such as 
that given above may generally be relied on. Lancashire 
boilers, with smoke tubes, are very economical, and the tem- 
perature. of the hot gases when leaving the boiler, which 
generally affords a good indication of the efficiency of evapo- 
ration, is fairly low. In cases where the temperature of the 
escaping gases is high, economisers or feed-water heaters ure 
very useful, but they do not obviate the necessity for pre- 
viously softening and purifying the water. 

The usual type of economiser, viz., a nest of pipes enclosed 
in brickwork, is not applicable if the feed water be very bad, 
as the pipes soon scale up. Scrapers to clean the external 
surfaces of the pipes are necessary. The use of economisers 
or feed-water heaters is, of course, a question of relative 
cost of boiler heating surface, and of economiser pipes. 
Generally, in London, the price of an economiser per square 
foot of heating surface is about one-quarter that of the same 
area of boiler heating surface. The tendency, therefore, 
should be to make the economisers large, and the water in 
them, being relatively cooler, absorbs heat more rapidly than 


in the boilers, As a rule, in most installations, boilers are 


too much forced, and the evaporation per square foot of 
heating surface is too great to realise the maximum 
efficiency. 

In the choice of a type of boiler for a given pres- 
sure of steam, the engineer should be governed chiefly by 
such considerations as the economy of evaporation, safety, 
and freedom from trouble due to leakage from the tubes and 
joints. Many circumstances must be taken into account in 
making a selection. The kind of coal to be burnt, and of 
water used, must be considered. The locality has also its 
influence on the decision. In crowded cities and towns, the 
land being valuable, ground space is of much importance, 
and often only & very limited area is available for the steam 
plant. In such cases, other conditions being equal, water- 
tube boilers are of advantage. The amount of power 
required, whether constant or, as in most electric stations, 
varying widelv, and the necessity for diminishing the smoke, 
should also be studied. 

But whatever the type of boiler chosen, certain working 
principles, too often at present lost sight of, should not be 
neglected. In the first place the conditions for combustion 
should be rendered as favourable as possible, and the admis- 
sion of air carefully regulated, as is often done abroad. 


Induced draught is much used, as also forced draught, 


and in some stations both; by their means chenper, 
inferior, and dust fuels can be utilised. External radiation 
from the brickwork of boilers should be carefully studied 
and reduced. All cracks in the setting should be constantly 
looked to, and the brickwork of the boiler so arranged that 
the infiltration of air into the flues is reduced to a minimum. 
The quantity of air theoretically required for combustion 
varies with the kind of fuel used. It may be estimated from 
the chemical composition of the coal, but the actual amount is 
more easily calculated from the analysis of gases. ‘The time 
occupied by combustion is, however, so short that unless an 
excess of air is admitted, it cannot become properly diffused 
round and about the grates; from 25 per cent. to 50 per 
cent. excess is required, but it is sometimes considerably more. 
In eight tests made with Lancashire boilers at different times 
and places, the percentage of air in excess varied from 60 per 
cent. to 235 per cent. 

Heating the air for combustion should be more studied and 
attended to in the futare than is at present the case. The 
cold air admitted is sometimes carried through flues embedded 
in the brickwork, to heat it before passing to the grate. In 
any arrangement of this kind the cost of thus heating the 
air must be taken into account. The quantity being known, 
8 given amount, preferably hot, should be admitted to the 
furnace, both before and behind the bridge, and also through 
holes over the grate, through the fire doors. It is of import- 
ance that the currents of air should be divided, to ensure 
their better diffusion through the fuel and grates, and to 
secure fuirly good combustion. | 

Another point, the importance of which cannot be over- 
rated, is the analysis of the gases of combustion. Far more 


attention should be paid to this matter in all electrical 


installations, as by its means an insight may be obtained 
into the processes of combustion. It is, indeed, the only way 
of determining with certainty how they are taking place. 
An increase of 10 per cent. to 20 per cent. in boiler efficiency 
has been obtained by the writer after detecting and remedy- 
ing defective combustion by the analysis of the flue gases. 
If they contain the proper percentage of CO,, combustion is 
good, but if the percentage be too low, it shows that com- 
bustion is imperfect. The higher the percentage of nir in 
excess, the lower will be the percentage of CO, and the 
greater the loss of heat in the coal, due to bad combustion. 
It is from the percentage of oxygen, &c., in tlie flue gases 
that the amount of air necessary for combustion should be 
regulated. All electric stations should be provided with gas 
analysing apparatus, and tests should be frequently made. 
Several instruments, most of them simply and easily 
manipulated, are now available for the purpose, and give the 
percentage of CO, O, and CO, without the necessitv of 
making a complete chemical analysis of the gases. There 
are also one or two which indicate continuously the propor- 
tion of CO, only, and this is an invaluable aid to the stoker 
in regulating combustion. 

Smoke is one of the crying evils in most electrical stations, 
and much more attention should be paid to its diminution 
than is usually the case. Great improvements can be 
effected by better manual stoking, and one way of makirg 
the men more careful is to give them asmall premium on the 
success of tlicir efforts to reduce smoke. Some articles on 
this subject have lately appeared in a technical weekly paper, 
in which it is rather fully treated, and a practical smoke scale 
suggested. There have been various Commissions dealing 
with the question in England and on the Continent, The 
latest effort to study smoke on a large scale, especially from 
boiler chimneys, was made by the Paris Municipality from 
1894 to 1897. This is a matter which may now, we hope, 
engage the attention of the public, and doubtless some 
definite regulations will in time be formulated. 

To superheat the steam as it Jeaves the boiler is another 
aid to economy. Where this cannot be done, it should at 
least be dry before it pusses to the engine, and the steam 

ipes well drained of water. Much more attention has 
E paid to this matter on the Continent than iu England, 
and several excellent tests on the subject are available. 
Superheating is a good deal used in electrical stations in 
Berlin in large Sulzer engines. The priming of steam in 
various types of boiler is also a point of great importance, 
and should be more considered than in thé past, and experi- 
ments made to determine its amount. The subject has been 
more carefully studied in America than elsewhere, and 
several: kinds of steam calorimeters have been introduced. 
From the latest of these the percentage of moisture in the 
steam may be calculated. Such instruments should be 
available in electrical stations, and notes kept of the informa- 
tion thus obtained. 

Another weak point is that the steam feed pumps are 
generally very uneconomical. Little attention 1s, as a rule, 
paid to them, and their consumption of steam per horse- 
power-hour is usually very high. Such little pumps should 
be abolished, and superseded by pumps driven electrically or 
by small gas or oil engines. Separate tests should be made 
on their consumption of steam. Where steam feed pumps 
are absolutely necessary, a guarantee should be given of the 
steam consumed per unit of water pumped. 

Mechanical stokers are not much used in electric stations 


in England. As a rule, they are not favourably looked 


upon, and many have been taken out. The reason for this 
is that they are not easily adapted to the varying require- 
ments of electric work, If the load or demand for steam 
is very quickly thrown on, as in cases of fog, mechanical 
stokers are hardly suitable or applicable. 

All boiler plants should be provided with water meters, so 
that the quantity of water evaporated each week for a given 
weight of coal burnt may be accurately known, and duly 
noted in a book. The analysis of the gases and temperature 
of the flue gases should also be regularly entered. There should 
be a U water-gauge on the chimney, to enable the engineer 
to know the amount of chimney draught from day to day. 
From time to time special evaporative experimenta should be 
made in turn on the various boilers in a station, to determine 
their condition, The cost of evaporating 1,000 gallons of 


- 268 


THE ELECTRICAL REVIEW. [VoL 48. No. 1,212, FasavAny 15, 1901. 


feed water should also be worked out weekly for the par- 
ticular fuel used, and its name and price entered in the 
book. 

In the various London districts there are, it appears, now in 
operation about 500 steam boilers for electricity supply work, 
and about 30 are being added for new installations. At electric 
stations in the provinces there are now some 870 boilers at 
work, and about 118 are in course of erection, or about 
1,520 steam boilers for electricity supply throughout the 
kingdom. From these figures the importance of the subject 
may be realised. 

Any endeavour to forecast the future is always difficult, 
and even dangerous; but in studying the subject of boilers 
for electric stations, it appears likely that some improved 
type of small water-tube boiler, with the addition of super- 
heaters for the steam, and economisers for the feed water, 
will prevail. We must not lose sight, however, of the fact 
that the object sought for being the greatest economy from 
a money point of view, this will be more and more demanded 
as competition becomes keener. It may even happen, and, 
indeed, seems more than probable, that steam boilers and 
engines will have to give place, sooner or later, to gas gene- 
rators and gas engines. Many of these have been seen by 
the writer working satisfactorily, and they are increasingly 
used year by year. In America and on the Continent gas 
engines developing from 1,000 to 1,500 H.P. are now at 
work, and doing well; they give very little trouble, and 
require no more attention than first-class quick revolution 
steam engines, For smaller units of power these internal 
combustion engines also present no difficulty. 

These facts cannot be ignored, especially when we come to 
consider the much higher thermal efficiency of the best gas 
engines, when compared with that obtained with first-class 
steam engines, The newest type of steam-jacketed condens- 
ing compound or triple steam engines with high pressure 
-steam only gives a heat efficiency of about 15 per'cent. or 
16 per cent. per B.H.P., excluding the boilers, whereas many 


independent accurate experiments on large first-class gas 


motors have now been published in which a heat efficiency of 
25 per cent. per B. H.P., excluding the gas generators, is 
attained. Comparing the power gas producer and the steam 
boiler, there is not generally much difference between their 
heat efficiencies. We are thus led to the somewhat startling 
conclusion that high-class modern gas engines of 500 or 
1,000 H.P. work at about 50 per cent. greater economy 
than the best steam engines, and the danger of steam 
boilers is avoided. Of course, for large powers to give the 
highest economy, the motors must be driven with cheap 
power gas made from anthracite, coke, or the inferior small 
bituminous coal now utilised in several of the latest producers. 
With these engines there is neither condensation nor steam 
pipes, smoke is greatly diminished, and there should be no 
more trouble in increasing the“ make” of gas, when more 
power is very quickly required, than in getting up steam 
rapidly in the boilers. 

As regards the question of cost of the plant and its 
erection, a complete gas installation in the future may or may 
not be more expensive than high-class boilers, chimney and 
steam engines, but if the first cost be higher, it should soon 
be covered by the greater economy procured, and a good 
dividend on the increased outlay may be expected. These 
considerations should not be. ignored in the future, because 
the vital question will be to produce electrical energy as 
cheaply as possible, without more difficulties or risk of break- 
down than at present. 


BERLIN TRAMWAYS. 


— —M—— 


BERLIN is a city peculiarly placed as regards tramways. 
In the first place, the city is wholly level and is well paved, 
the priucipal streets in asphalte, the secondary in stone 
block laid in herring bone fashion. Streets are mostly wide, 
with wide side-walks. In some cases the side-walks are par- 
ticularly wide—as much as probably 10 metres on each side 


of a street of about 10 metres. Only about 6 feet of the 
middle of the side-walk is flagged in granite or in artificial 
flag, the remainder being paved with approximately 2-inch 
cubes of stone. Under these paved parts of the side-welks 
are laid electric cables and other things. 

The standard, or 4 feet 84 inches gauge, is employed. 
with a grooved rail, the groove perhaps a trifle wider than 
that allowed in English practice. Double track is practically 
universal, only a few single lines being seen by the ordinary 
traveller, and these along streets of no serious traffic. Many 
rail joints are cast-welded, and generally there is no noise 
from rail jointe, though there is a great amount of sparking 
at the rails that does not appear warranted from any visible 
conditions, Internal communication in Berlin is carried 
on by four systems of cars. In the first place there are 
ordinary top-seat two-horse omnibuses, very much of the 
London type, but with poor stairways. Then there are 
horse tramcars which run sandwiched in between the electric 
cars. Of the horse cars many have but one horse, and are 
small, almost cubical, vehicles with very light wheels and 
trivial springs; others are of the ordinary two-horse type. 
without top seats, and seating 18 inside passengers. Then 
there are four-wheeled electrical cars which are said to weigh 
15 tons; they carry two motors. Longer electrical cars 
have two four-wheel bogeys; they are said to have four 
motors, but many of them have two motors, and some have 
maximum traction trucks—a mistake that helps to counter- 
balance the wisdom of double-track and the absence of car 
racking, and many-flange-breaking turnouts. The long cars 
seat 30 passengers and are said to weigh 26 tons; they 
sound like it, and make night hideous with their heavy 
rolling and loud-humming motor gears. 

The reason for the great weight of electric cars is the 
discontinuity of the trolley wire, the cars being run on the 
combined trolley and accumulator system, the cells carrying 
the cars past the gaps and, in so level a city, being readily 
charged from the trolley wire where this exists. It is 
said, however, that the system is by no means a 
success, and the heavy cars are very hard on the 
track. The city is, on the whole, laid out on the rectangular 
plan, but at the street crossings there is not, as a rule, a 
junction between the lines of the crossing streets. Where 
such junctions are made, the street surface is converted into a 
veritable gridiron. At the corner of Donhoff Platz the 
double line along Leipziger Strasse crosses a double track 
along Jerusalemer St. Out of the eight curves that 
could be put down, six are laid. At other corners all eight 
curves are present. The overhead system, of course, parallels 


the track below, the trolley wires being over the centre of 


each track, and fully provided with necessary crossings, &c. 
Trolley wire is thick, in places apparently 8-shaped, but span 
wire is evidently of high tension steel, and very thin. There 
are few * Local Authority " jewels, that is to say, hardly 
any bracket arms so dear to the provincial alderman. The 
whole equipment, with slight exception, is of span wire with 
poles or rosettes. Cars are marked on a good system. In 
Berlin a car carries on its roof a name-board indicating the 
two termini of the route on which it runs. Along the 
side of the car, at the eaves a board extends full length 
of the car. At the ends of the board are again the 
names of the two terminal points, as, say, Schlesisches 
Bahnhof and Moabit (Wald Strasse). Then between these 
names are the names of streets or squares along the route 
taken. Thus the same terminal names may occur on two 
lines of cars, one of which runs by the north route, the 
other through the city. Further, the car is always 
found to be running in the direction of that terminus whose 
name is at the leading end of the car. Again, inside the car 
is hung a plain ticket bearing in large letters the route 
terminal names, and an intermediate route point in small 
letters between, and an arrow points to each terminal name. 
The car is always going to that terminus to which the arrow 
points that is also pointing to the leading eni of the car. 
Thus ! 


» Moabit (Wald Str.) 
Potsdamer Pl. 
Schles. Bahnhof. 4 


indicates that the car is travelling from the Moatpit at Wald 
Strasse vid Potsdamer Platz towards the Schlesisches Bahnhof 
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or the other way, according to which arrow pointe the direc- 
tion of the car. Fares are very cheap. The minimum 
omnibus fare is zd. The minimum tramcar fare is 1]d., 
and for this one may travel 5,500 metres at least, and 
probably much more. On large electric cars the rate seems 
a little higher, perhaps on account of the disagreeable smell 
of the accumulators, The general rate of travel is slow, but 
the large cars often run in the busy parts of the city at 
excessive speed and are undoubtedly a source of danger. 

The staff employed in extending overhead equipment is 
large. The trolley reel is carried on an ordinary lorry with 
a clumsy Jever brake on one rim of the reel. This is 
weighted by a man who sits precariously on the long bar. 


There are two horses and a driver also. Two tower wagons | 


follow up and busy themselves looping up the trolley wire to 
the spans by bits of cord. Each wagon carries three men on 
top and has a driver and one horse. The staff appears suffi- 
cient—in numbers at least. Poles are steel, surmounted with 
a coronal sort of finial and collars. Bases are less ornate. 

In addition to the tramways Berlin has an overhead 
steam railroad somewhat corresponding to one-half the 
Inner Circle of London. There is also under construction 
an underground railway at very slight depth below the 
surface, this being a necessity of the local conditions of 
Berlin, which is very little above river level, and, as the 
soil is all sand, very little above the water level at any 
point. There is also an outer circle steam railway. 

Considering the variety of vehicles using the same tracks 
and the numerous crossings of different routes and the very 
variable capacity of speed of the different cars, the tramway 
service in Berlin cannot be said to be badly worked, though 
it is slow somewhat, in spite of excessive speeds. Omnibuses 
set down passengers at any point. Tramcars have fixed 
stopping places, indicated by an iron post at the kerbstone 
about 7 feet high, carrying a shield on which is cast the 
words: Halt-Stelle für, &c. Cars are well upholstered, and 
have their floors covered with cocoa-matting, under which 
is placed a thick mat of straw in cold weather. There 
appears to be no warming of the cars, which is surprising, 
in face of the fact that it is customary in Germany to 
outrival America in excessive overheating, especially in 
public buildings. The working of the rail points 
is effected by the time-honoured system of a man 
with an iron bar at the busy junctions. At less busy spots 
the car conduetor becomes pointsman. The lead of the rail 
point in advance of the point of departure of the overhead 
wire appears well chosen. The front of the car is swung 
over by the action of the leading wheel or truck, and causes 
the rigid trolley head to.press the trolley wheel laterally with 
sufficient force to take the point nicely, and this always 
appears to be effected without hitch, cars succeeding each 
other rapidly, and going straight on or taking the curves in 
rapid succession, even at such intricate crossings as are 
formed where two sets of double tracks intersect at right 
angles, and every one of the eight curves is laid down. In 
turning such a corner a trolley wheel must run under four 
wires at various angles. There are four power stations from 
which current is supplied. 


CURRENT SPECIFICATIONS. 
L.—WIMBLEDON LIGHTING EXTENSIONS. 


SUMMARY. 


Extent of Contract.—Contract No. 1.—Supply of new pipework 
and removal and re-erection of existing pipework and two boilers. 

Contract No. 2.—Supply and erection of independent condensing 
plant. 

Contract No. 3.—Supply and erection of two new water-tube 
boilers. | 

Amount of Pipework.—Drawings supplied with specification show- 
ing exactly what parts require removal, aud detailed schedule to be 
filled up aud priced. 

Capacity of Condenser.—'To easily deal with 30,000 lbs. of steam 
per hour, aud ou an emergency with 35,000 lbs. per hour with an 
impaired vacuum. 

Type of Condenser.—'To be horizontal surface condenser pattern, 
having an effective cooling surface of not less than 3,400 square feet, 
with combined steam-driven air and circulating pumps. 


Size of Condenser.—To be of such sise that at a future date a 
duplicate plant can be accommodated in the space available. 

Type of Air Pump.—To be of Edwards's patent type, of a pattern 
approved by the proprietors of the patent. 

Tyve of Circulating Pump.—Preferably of the fly-wheel type, 
positively driven, double-acting, with no valves in the bucket. 

Boiler Pressure Available.— 150 lbs. per square inch. 


.Number and Size of New Boilers.—Two to be supplied, each 
capable of evaporating 8,000 lbs. of water per hour, at a pressure of 
150 lbs. per square inch when fired by hand with best steam coal, 
and supplied with feed water at a temperature of 60° F. 


Superheater.— Each boiler to be fitted with a superheater capable 
of adding not less than 75° F. of superheat to the steam. 


Specified Date of Delivery.—August 31st, 1901. 
: Penalty for Late Delivery.—£2 per day for each of the three con- 
racts. 


Specified Period of Maintenance.—12 months from date of com- 
pletion. 


Specified Terms of Payment.—50 per cent. on delivery on site, 
40 per cent. on completion, 10 per cent. at end of 12 months' period 
of maintenance. 


Stipulations as to Removal of Foreman.—Satisfactory. 


Stipulations as to Wages paid to Workmen.—Acceptable, see com- 
ments below. 


Arbitration Proposal.—See notes. 
Date for Receipt of Tenders.—February 18th, 1901. 


This plant is for the first extension of the Wimbledon 
central lighting station, and as in several other towns, the 
Wimbledon Council have entrusted the preparation of the 
specification and the supervision of the work to their resident 
electrical engineer, Mr. F. Barnes Spencer. 

It will be noticed from the summary that it has been 
decided to rearrange the positions of the existing boilers, 
and Contract No. 1 is largely concerned with the consequent 
alteration to the pipework. It is stipulated that this portion 
of the work shall be carried out in such a manner that there 
is no interruption in the supply of electricity to the public, 
and further, that the whole of the work shall be completed 
by August 31st next. 

The condensing plant is far larger than at the moment 
required, and careful tests of the apparatus are to be made 
when working at one-third load, t.¢., condensing 10,000 lbs. 
of steam per hour. When the barometer reading is 30 inches, 
the vacuum in the condenser, when condensing 10,000 lbs. 
of steam per hour, must not be less than 27 inches. <A 
bonus of £100 per inch and pro rata for fractions of an inch 
will be paid for any improvement on 274 inches, and a 
corresponding penalty will be exacted for any deficiency below 
264 inches. 

The general conditions are, on the whole, fair, and in 
accordance with the policy advocated in this serial. 

The penalty clause is clear, a definite sum per day being 
stated, and the contractor is protected against causes over 
which he has no control by the following :— 

Provided, however, that should the work be delayed by any 
inclement weather, accidents, strikes or combinations of workmen, 
force majeure, or other cause, which, in the opinion of the engineer, 
may be beyond the control of the contractor, then the engineer shall, 


upon written application being made by the contractor, allow such 
extension as he may consider just and proper. 


In the clause relating to the power of the engineer to vary 
the amount of work to be done under the contract, a stipula- 
tion is inserted which we have often suggested, viz., that a 
limit should be placed upon the amount by which the con- 
tract might be thus altered without the contractor’s consent. 
The wording is :— 

Such alterations, amendments, omissions lor additions shall not, 
however, be allowed to vary the total sum of money to be paid 


under the contract to the ertent of more than 10 per cent., unless with 
the consent of the contractor. 


In the references to the powers of the engineer to dismiss 
workmen, it is made clear that this authority only extends 
to work actually done on site in connection with this 
contract. 

This and the cognate clause dealing with the wages to he 
paid and labour conditions to be observed under the contract 
reads :— 

The contractor shall provide all necessary personal and com- 


petent superinteudence during the execution of the contract, aud 
shall employ qualified foremen to superintend the same during 


progress; and should any such foreman, or contractor's workmen, at 


p 


THE ELECTRICAL REVIEW. [Vol 46. No. 1,212, Fanavany 15, 1901. 


any time disobey the orders of the engineer, or conduct themeelves 
- improperly, or be in his opinion incompetent, the engineer shall 
have full power to dismiss them from the works forthwith, and the 
contractor shall not employ any dismissed men on the works again 
without the permission of the engineer, but shall be bound within 
one week to replace any persea-or persons so dismissed by others, to 
be approved by the engineer. 
The contractor shall pay his workmen not less than the. standard 
"rates of waves in the district for cach class of labour respectively, 
and shall observe the recoguised hours and conditions of labour 

generally accepted as fair. ; 


This latter stipulation is, in our opinion, distinctly fair ; it 
safeguards the interests of the workmen without pressing 
unjustly on the employer. It expresses the determination 
of the Council to purchase only from firms who observe fair 
conditions of labour, without binding the employer to obey 
the fiat of any particular association of workmen. — — 

The only other clause needing attention is that relating to 
arbitration. It states :—— 

The whole of the work is to be done to the satisfaction of the 
engineer, and any dispute, subject only to the clause stated hereunder 
respecting Specification, quality of material and workmanship, which 
may arise in the interpretation of this contract, or payment of the 
account, shall first be referred to the engineer, but if the contractor 
refuse to accept the decision of the engincer, the matter disputed 
shall, hy the demand in writing of either party, and within seven 
days of such dispute, be referred to, and be settled and adjusted by 
the President for the time being of the Institution of Civil Engi- 
neers, or some member of the Institution nominated by him, whose 
decision in all matters, including the costs of such reference, shall 
be final and binding on the parties hereto, and the contract shall be 
deemed a submission within the meaning, and for the purposes of 
the Arbitration Acts of 1889. T" 

The engineer's interpretation of the specification and drawings in 
every case is to be taken as decisive and final, as is also his decision as 
to the quality of materials and workmanship. 


It will be seen that, with three exceptions, provision is made 
for the submission of disputes to an independent arbitrator, 
after the matter has been decided upon by the engineer, if his 
award is not acceptable to the contractor. These exceptions 
are, however, iu our opinion, vital to the full efficiency of the 
provision, for it is often disputes as to the interpretation of 
the drawings or apecification, and as to quality of materials 
or workmanship, which cause most trouble. In the model 
clause, to which reference is often made, the operation of the 
clause i8 unlimited, and we cannot consider any proposal 
entirely satisfactory which withdraws any possible cause of 
contention from settlement by an independent third party. 


CORRESPONDENCE. 


English and Foreign Cable Manufacture. 


The enclosed copy of a letter which has been forwarded to 
the Mayor of Brighton, may be of interest to your readers, 
as the question of foreign competition is now attracting so 
much attention. 

The letter explains generally the circumstances of this 
particular case, and shows how competition may extend 
beyond the simple question of price, to the acceptance or 
rejection of harsh and oppressive conditions, which might be 
accepted on the chance of tlieir not being enforced, but really 
leave the contractor at the mercy of some official of the 
purchasers, 


A. H. Howard, 
8 Cable Makers’ Association, — 


Westminster, S. W. | | 
February 8th, 1901. | E ut 


Cable Makers’ Association, 
» , 2, Queen Aune's Gate, Westminster, S.W., 
February 8th, 1901. 


To the Mayor and Corporation of Brighton, 
Town Hall, Brighton. 


Y 


Dear Sirs,—I am requested to call your attention to the circum- . 


stıuces uuder which the contract for electrical cables fot Brighton 


has been placed with the Union Cable Company, a firm which has 


no works iu Great Britain, and proposes to obtain its cables from 


Germany. This company was registered in August, 1900, with a ` 
nominal capital of £25,000 in £1 shares, of which 10,000 shares have- 


been issued, and 10s. per share paid up on.them ; so that the actual 


capital of the company is £10,000, of which £5,000 is uncalled. 


The shares are principally held by the Deutsche Kabelwerke, of 
Berlin. END s 

Iu several eases the prices in the tenders sent in to the Brighton 
Corporation for these cables by responsible British manufacturers 
were substantially lower tban the tender of the Union Cable Com- 


‘pany; but in spite of this fact the contract has been placed with a 


German tirm, for cables which will certainly be manufactured in 
Germany. The reason for not accepting the lower tenders is stated 
to be that the British houses did not comply with the conditions 
upon which the tenders were invited. An examination of the con- 
ditions proposed by the British firms (which are those of the Cable 
Makers’ Association, as accepted by the leading consulting engineers 
of Great Britain) in comparison with the conditions of the specifi- 
cation, does not seem to justify the action of the Corporation in 
subjecting the ratepayers of Brighton to an increased expenditure 
by placing the order with a foreign firm at a higher price than that 
obtainable from responsible British mannfacturers. 

The above circumstances seem to call for some investigation, and 
I should be pleased to afford any explanation of the general con- 
ditions adopted by the Cable Makers’ Association, in order to show 
that these are perfectly fair to the purchaser as well as to the 
manufacturer; and that they do not necessitate any additional 
expenditure by the Corporatior, as has been suggested. As matters 
stand at present, it is practically certain that no responsible British 
manufacturer will tender for any further supply of cables to the 
Brighton Corporation under the same conditions. 

The importance of this matter is accentuated by the fact that 
tenders are now being invited by the Tramway Committee for con- 
siderable quantities of cables. If the conditions as printed in the 
specification are again insisted upon, it seems almost certain that 
the order will again be placed in foreign hands at enhanced prices, 
and work will leave England for abroad. 

I am, dear Sirs, yours faithfully, 
A. H. Howarp, Honorary Secretary. 


On behalf of the following firms:— 


British Insulated Wire Company, Limited. 

Callender's Cable and Construction Company, Limited. 
Connolly Brothers, Limited. 

Henley's Telegraph Works, Limited. 

India-rubber, Gutta-percha and Telegraph Works, Limited. 
Johnson & Phillips. | 
London Electric Wire Company, Limited. 

Siemens Brothers & Co., Limited. 

Telegraph Manufacturing Company, Limited. 

Western Electric Compauy. 

W. T. Glover & Co., Limited. 


I beg to enclose copy of a letter which I have addressed 
to the editors of the Halifux Courier and the Halifar 
Guardian on the subject of the report under ** Halifax," 
contained on p. 194 of your issue for February 1st. 


G. Sutton, 
Managing Director. W. T. Henley's Telegraph 


Works Company, Limited, 
February 5th, 1901. 


The Editor, Halifax Courier, Regent Street, Halifax. 


Dear Sir,—In the issue of the ELECTRICAL Review of February 
lst there appears the following statement respecting an order for 
electric cables which has recently been placed with a German house 
by the municipality of Halifax. 

Here follows extract from p. 194 of the ErgcTRICAL Review of 
February 1st from F. Whitley Thomson, Esq., M.P., to end.] 

I believe tbat the order was placed in Germany on the question 
of price, and that may be a good and sufficient reason for the 
municipality's decisioh ; but I take exceptiou to the comparison 
which is reported to have been made by Mr. F. Whitley Thomson, 
M.P., between English cable makers and their foreign competitors, 
to the detriment of the former. I have had the advautage of 
inspecting many foreign cable works, and I am in a position to 
assert positively that English cable factories compare favourably 


with foreign factories in their equipment aud personnel. It would 


be interesting to kuow from whence Mr. Thomson derives his kuow- 
ledge of English cable factories. 

Mr. Thomson : occupies a responsible public position, and the 
statement to which I bave takeu exception is reported to have been 
made at a public meeting, and I think, iu common fairuess, before 
making derogatory statements couceruiug an importaut British 
industry, a public mau should be sure uf the accuracy of his infor- 
mation. es ZEE 
I am, yours truly, 

(Signed) G. Surton, Managing Director. 


A Mare’s Nest. 


Allow me to draw your attention to an error in the 
article in this week’s issue on “ Electric Transmission in 
Factories and Milla,” In stating the efficiency of elec- 


dk 
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trical transmission, you have it At half (50 per cent.) 
load, 51 per cent. of the power is available.“ This is obviously: 
a printer's error. | | : 
20 J. Ce Pownall. 
Dover, February 9th, 1901. 


[The passage referred to is quite correct. When the 
engine is working at half ita maximum load, 51 per cent. of 
the power applied at the: engine is available for useful work— 
£5, 51 per cent. of half the maximum load. Thus (if the 
engine is capable of giving 200 H..) when the engine is 
working at 100 H.P., the power available at the motors is 
51 H.P.—Enps. Ero. Rkv.] MP 


^ Cardiff Distribution. EN 


I have read the letter by “G. F. K." in. youf issue o 
February Ist, entitled Cardiff Sub-stations," and must say 
I think it the worst of * bad form" on the part of the 
Cardiff Corporation to have allowed such a report to be made 
public. Many will remember that shortly after Mr. Appelbee 
. was appointed to Cardiff there was a good deal of friction in 
cennection with his staff, over whom the Council never seem 
to have given him absolute authority. I can recall trouble in con- 
nection with ** fitter-drivers,” who did not consider themselves 
responsible to the engineer, and other matters which it is 
needless to mention. Not being satisfied with treating Mr. 
Appelbee in this fashion for several years, the Council now 


appear to be, doing their level best to ruin his reputation, 


even after he has severed his connection with them. 

Turning to “G. F. K.’s” suggestion that a “register of 
competenb engineers be formed, I do not quite agree with 
him, because the register when formed would be of little use. 
.If a Council really wishes to choose the best man, they can 
do so by carefully selecting from the applications some half- 
dozen gentlemen with the most suitable experience and after- 
wards interviewing them. . aft. PEN | 

Unfortunately this is seldom the case, and the familiar 


phrase,.'* Canvassing will disqualify,” is all bunkum. An 


applicant myst either be in with the councillors or the con- 
sulting engineer if he wishes to get on the sbort leet. 
. The consulting engineer, as a, rule, is not such a fool as to 
select a man who has sufficient experience to advise the 
Council in. the case of future extensions, and thus deprive 
himself of this work, . . ; | 


I do not find fault with the consulting engineer. One can 


hardly expect him to throw his work away, especially as the 


extensions are, as a rule, much greater than the original 
scheme, P | | 
Like most things, it is a case of £ s. d., and if the con- 
sulting engineer insisted upon the resident engineer being 
paie a reasonable salary for his work, the latter would, no 
oubt, be glad enough to leave the extensions alone. The 
metbod of selection appear to be as follows :—The applica- 
tions are opened, and, after being glanced at, are handed to 
the consulting engineer to select a few names, with a 
gentle hint from Mr. Councillor Jones that a friend of his is 
applying. The consulting engineer then selects his own 
nominee, with whom he has an understanding re extensions, 
and Mr. Jones's friend, who cannot, perhaps, be overlooked. 
A.few stiff-uns then complete the list, and the final appoint- 
ment depends upon which of these two favourites can secure 
the most votes, while many really competent men are never 
8o much as heard of. "E eR E 3 
If the above be correct, it appears that neither the Council 
nor the consulting engineer want the best man, so that 
4G. F. K.'s” register would be of little advantage. 
: I have myself been honoured with third-class fare and hotel 


expenses, therefore humbly wign myself— 

M Only a Stiff-un. 

February 6th, 1901. ! 
oou 


"Eleetro-Harmonie  Society.—Mr. W. E. Lane, 
A. M. I. E. E., having been elected honorary secretary (pro 
tem.) to this Society, in succession to the late Mr. C. E. 


Grove, it is requested that subscriptions, applications 5 
to him 


membership, and other communications, be addressed 
at 14, Durley Road, Stamford Hill, N. The Ladies 


Night concert takes place next Friday evening, for whieh’ 


& very good programme has been provided. 


‘THE ELECTRIC TRAMWAY ACCIDENT AT 
LIVERPOOL. 


OUR last issue contained a brief account of the serious acci- 
dent which occurred in Liverpool on the evening of the 4th 
inst, Guard wires are not used at. Liverpool, the guard in use 
being what is known as the wooden strip guard. This form 
of guard is illustrated by figs, 1 and 2. It consiste of a 


Fie. 1. 


wooden strip (w s) cut to the shape shown and supported 
clear of the trolley wire (T w) by a brass distance piece 
(D P) which is soldered to the conductor. This form 
of guard is also largely, if not exclusively, used 
in Leeds. It is certainly the cheapest, and in 
appearance not the most objectionable form in use; but its 
inefficiency has been demonstrated with deplorable results by 
the serious catastrophe at Liverpool. Unfortunately this is 
not the first accident of the kind in this country on a system 
employing the wooden guard strip. 

To ensure efficiency three conditions must be fulfilled. 
(1) The insulation of wood must remain high (for wood) 
under all conditions of weather ; (2) the broken telephone 
wires, when hanging over the wooden strip, must clear the 
trolley wire ; and (3) the wires hanging clear must remain 
80, and be allowed to remain so. But (1) in the storm of 
sleet raging on the day of the accident the insulation of the 
strip would be of little good-; (2) thin bronze wires, as is 
well known, are of a very “springy character, and would 
be apt to whip round the wooden strip into contact with the 


Fie. 2. 


trolley wire; and (8) it is physically impossible to prevent 
persons and animals from touching wires lying on the road, 
and: thus dragging them into contact with the current- 
carrying wires. There seems little doubt that at Liverpool 
the telephone wires were brought into contact with the 
trolley wire in this last manner. Such an occurrence is not 
new ; there had been previous cases at Liverpool and Leeds, 
happily unattended by fatal results, and on the Continent at 
places where the wooden strip is in use there have been many 
more or less serious disasters, In America there has been 
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loss of life to so great an extent as to create a demand for an 
underground conduit system, but it is believed. that. in 
America even the wooden strip was not employed. | 
It is quite evident that if tramway engineers do not wish 


* 


to bring the trolley system into disrepute, the use of the 


wooden strip must be discontinued in favour of a better system. 
! E 
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It !is!'probable! that the fatalities at Liverpool would 
have been! prevented had efficient guard wires been used. 
Tramway authorities sometimes object to the erection of 
guard wires, partly on account of their cost, and partly on 
the ground of unsightliness. But the cost of the erection 
of guard wires at points where telephone and telegraph wires 
are contiguous to the trolley wires represents a comparatively 
small percentage of the total cost of an electric tramway 
installation, and the objections are altogether inadmissible 
when risk to life is incurred. 

The system of guard wires now insisted upon by the lead- 
ing authorities is illustrated by figs. 3, 4 and 5. When the 
trolley wires are not more tlian 12 inches apart, two guard 
wires are required (fig. 3); when they are between 12 and 
86 inches apart three are employed (fig. 4), and when they 
are over 36 inches apart two are erected over each trolley 
wire (fig. 5). The guard wires should be of high conduc- 
tivity and tensile strength, and they must be at least 2 feet 
higher than the trolley wires, and must be well earthed. An 


Fia. 5. 


earth of small resistance is obtained by bonding the tramway 
poles (to which the earth wires are well connected) to the rails. 
Each span of guard wires is terminated at every support. 
With such a system of guarding, if a telephone wire fell 
across the guard wires it would in most cases be suspended 
clear of the trolley wires. But should a telephone wire 
touch the trolley wires and guard wires simultaneously, 
either one or both of two things would happen ; that is to 
say, either the small section of telephone wire between the 
trolley wire and the guard wire would be fused off (as shown 


Fig. 6. 


A to B, fig. 6), the other portions of the telephone wire 
falling clear, or the section cut-out on the trolley line 


would be fused; or both eventualities might be looked for. 


In a case such as that at Liverpool, where the number of 
telephone wires which fell was large, a good earth circuit 
would, on the system just described, have been formed 
between the trolley. wires and the guard wires, and both the 
. gection fuse and. the main fuse on the tramway system would 
have been “blown,” the only harm resulting from the 
breaking of the wires being a temporary stoppage of the 
tramway service. 
So far we-have spoken of guard wires only. But telegraph 
and telephone engineers provide for. protection against 
damage to plant and buildings, and accident to their work- 
men. The guard wires serve two purposes: to protect the 
public, and to prevent, as far as possible, contact between falling 
telephone or telegraph wires and the trolley wires. They 
satisfy the former purpose, but it is not always possible for 
them to fulfil the latter condition, and a device has to be 
employed to arrest the passage of any high voltage current 
that may enter a telegraph wire. This consists of a fine 
platinum fuse, fixed generally on each side of the point at 
which the telegraph and trolley lines cross each other. 
. Quite recently, on account of the inefficiency of the 
wooden strip guard and in the absence of a fuse, a trolley 
current entered the Bradford Exchange of the National 


receive fatal injury. 


Telephone Company, setting fire to the building, and.at 
Zurich, from the same cause, a large exchange was com- 
pletely gutted. ME ce 

_ Again, if whilst a telegraph wire is in contact with a 
trolley wire a workman is engaged on the former, he may 


The value of efficient guard wires and fuses is therefore 


manifest, and it would be well for tramway engineers to give 


this matter their serious consideration, and to encourage the 


introduction of as perfect a system of protection -as--It is 


possible to obtain, until the happy day when all telephone 
and telegraph wires are underground. eee 

| ANOTHER MISHAP. 

Last Saturday another untoward incident occurred on the 

Liverpool tramway system, fortunately unattended by serious 


consequences, It appears that a trolley head fouled a. span 
wire, the broken end of which fell across the trolley wire, 


os 


and reached down to the ground. The sparking between the 


end of the wire and the earth warned the public (in whose 
minds the recent: fatalities in London Road were still fresh) 
of their danger, and happily no one was hurt. The tram- 
way officials quickly cut away the broken wire. It may be 
that in this case the span wire was sound, and that an exces- 
sive strain had been put upon it by the trolley head ; but it 
seems probable that the span wire was defective. This 
mishap, at all events, calls for a careful inquiry, and demands 
the attention of tramway engineers all over the country. 

In many places the span wires are of steel, in others of 
iron; it is well known that in manufacturing districts 
the life of steel and iron is very limited, and is extremely 
short in the vicinity of chemical works. In the Potterica, 
for example, iron wires have such a short life that their use 
for telephone and telegraph purposes had to be entirely dis- 
continued many years ago. If the abandonment of iron for 


- telegraph lines in these situations was found necessary, it is 


surely imperative that it should be discontinued in the case 
of wires supporting trolley wires. It is not good engineering 
when heavy copper conductors having a very long life, and 
carrying high voltage currents, are supported by wires 
having a comparatively short life. We are not alarmists, 
but we regard it as our duty to call the attention of tram- 
way engineers to this matter, and we would impress upon 
them the importance of careful: periodical tests for tensile 
strength of such steel or iron span wires as at present exist, 
and of the employment in future of stranded bronze or 
stranded steel coated with copper. ' 


— 


LEGAL. 


THE ENGLISH ELECTRICAL AND METALLURGICAL ComPany v. THE 
GLASDIR COPPER Mines, LIMITED. 


In the Chancery Division on Friday, before Mr. Justice Joyce, Mr. 
Hughes, K.C., mentioned this case, in which the previous week his 
Lordship, on the application of plaintiffs, debenture holders in the 
defendant company, had consented to the appointment of a receiver 
and manager of the Glasdir Copper Mines, Limited, a North Wales 
business. Counsel stated that Mr. Peterson for the defendant 


.company then had some objection to the gentleman proposed, but 


he now had signified his assent to the appointment of another 
gentleman whose name had been suggested. 
His Lorpsutp sanctioned the appointment as agreed between the 


parties. ; 


BUSINESS NOTES. 


Bradford.—On Friday evening last the employés at the 
Corporation electricity works met to show their appreciation of 
Mr. R. C. Hickling; one of their colleagues, who has volunteered for 
active service in South Africa with the Electrical Engineers Corps, 
by presenting him with a pair of field glasses and a pipe. Mr. East 
wood presided. Mr. Saunders, in making the presentation, regretted 
the unavoidable absence of Mr. Chattock, the chief engineer, and 
spoke of the esteem and good feeling that existed between Mr. 
Hickling and his colleagues. He added that should Mr. Hickling 
desire to come back to Bradford at the end of his active service, his 
present post would be at his disposal. Several other members of the 
staff endorsed Mr. Saunders's remarks, to which. Mr. Hickling suit- 
ably responded. T" 
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Electrical Wares Exported. 


WERK ENDING FER. 13TH, 1900. 


WEEK ENDING FER. 12TH, 1901. 


Amsterdam.. Value £60 | Adelaide .. Value £150 
Auckland ; .. 40 Boca. Teleg. mat. se. d 
Bangkok . T $^ .. 227 | Bombay  .. oe * .. 120 
Brisbane. Teleg. mat. 119 | Brereu " 8 ae is 62 
Buenos Ayres  .. c .. 26 Buenos Ayres - E .. 14579 
n Teleg. mat. 42 Te'ceg. mut. 524 
Caloutta .. ... ...  .. 2,56 p 'l'e'eph. fit.ings 1,180 
Cape Town.. ex e e$ 1,877 Calcutta - T .. 669 
9,5 Teleg. mat. 899 Cape Town os * se 981 
Christiania .. ee ‘i - 10 "a Teleg. mat... . 1.269 
.Colombo .. ... vá . 851 » Teleg. cable .. 180 
Durban. .. 128 Colombo 20 
m Teleg. mat. 3919 | Copenhagen oe gar d. UM 
E^ Teleph. mat. .. as 80 Demerara .. Ge ne . 561 
East London us ‘es ie 9L Durban a he " . 260 
Hamburg. Teleg. mat... .. 8800 East London " n T 8 
Hobart te 85 . 25 Gibraltar. - 2s - 19 
Kobe. Teleg. cable  .. 7l Madras T as Ws 48 
Launcéston.. ds M^ 68 Melbourne .. ty s .. 409 
Leghorn... $5 2d 12 Monte Video. Teleg. mat. .. 100 
Lisbon. 2 tons teleg. wire Port Elizabeth »- . 142 
Madeira. Papx 992 28 Rio Janciro.. A $i T 13 
Madras.. .. T is .. 101 Shanghai... = s. e 122 
Melbourne .. T e| .. 260 T 23 tons old cable wire — 
Ostend 05. o „ 101 | Sydney 55 % M M. 
Otago l 184 | Tiieste. Teleg. cable .. 645 
Perth... ie a . . 182 8 
Port Said ag aes Ki 42 
Rockhampton  .. - ne 54 
” Elecl. machnry. 1,800 
i Teleg. polea .. 1,196 
Rotterdam. Teleg. mat, ; 60 
Rouen $5 an T s 74 ! 
St. Petersburg. Teleg. paper. 977 
Shanghai oes ee oe ee 405 
Sydney as "P e^ 516 
Tientsin. Teleg. mat. .. 90 
Townsville .. T m 50 
Wellington .. Bl 
Yokohama .. - us 896 
" Teleg. paper 820 
Total £18,868 Total £9,602 
Foreign Goods Transhipped. 
Gothenburg. Teleg. &pprs. Value £50 Brisbane. Elec. goods Value £39 
Launceston. Elec.light wares 14 Gothenburg. Elec. mat. 7 10 
M Elec, light wares  .. 16 Perth. Elec. goods " 1,509 
New York. Elec.lightingappts. 9294 
Total £304 Total .. . -£1,558 


The “Adelphi” Switch.—The continued increase in 
the use of high voltages for electric tramway and railway systems, 
as well as for private power and even lighting plants, has induced 
the General Electric Company, Limited, to put on the market an 
efficient form of 500-volt switch, known as the ‘ Adelphi," which 
we illustrate herewith. The chief properties claimed for this 
awiteh are:—Quick-break action, wide double-break, laminated 
brush with consequent good contact, effective insulation, and great 
mechanical strength. Every part is massively made and well put 


together, so that there is no chance of this switch knocking itself to 


pieces. The contact brush is built up of hard-rolled springy copper strips 
a8 shown, and suitably spaced in the centre to give great elasticity. 
This is insulated from a powerful contact arm mounted on a spindle 


and held “off” by a mouse-trap spring; an insulating handle with 


shield works loosely on the same spindle. It will thus be seen that 
the handle is doubly insulated from the live contacts. The latter 
are of massive phosphor-copper with copper bolts, and the whole of 
the current-carrying parts are designed for a current density equi- 
valent to copper at 800 amperes per square inch. The switch is 
made in many sizes, from 20 to 800 amperes capacity, both single 
and double-pole, and is provided with back connections; in addi- 


-tion, carbon breaks are fitted when desired. The “ Adelphi " 


switch is claimed to combine efficiency and solidity with moderate 
cost, and in these ways it should fill a long-felt want in the domain 
of high tension work. 


 Awards,— Mesars. Philips & Co., of Eindhoven (Holland), 
who are represented in this country by Mr. Braulik, inform us that 
their incandescent lamps have been awarded gold medals at the 
following exhibitions: Erste Ausstellung für Lichtindustrie, Wien, 
1900; Weltausstellung für Electrotechnik, Rom, 1911. 


engineers, &c., Dalston, and other places). 


a 


77. Armanni v. Corradi.—At the Clerkenwell County Court 
last week his Honour Judge Edge, K.C., had before him the case of 
Lugi Armanni, of 45, Warwick Court, Holborn, v. Angelo Corradi, 
of 52, Buckingham Gate, in which the plaintiff claimed the sum of 
£17 10s. for work done and materials supplied in connection with 
the fitting up of an electric light installation on defendant's 
premises. From the evidence it appeared that the price originally 
stipulated for the performance of the work was £8, the plaintiff 
agreeing, in consideration of his name being advertised on the 
defendant's premises during the operations, to make no charge for 
certain specific fittings. The defendant subsequently withdrew his 
consent to the advertising, and therefore the plaintiff claimed £5 
for the fittings and £4 10s. for extra work. His Honour was of 
opinion that the plaintiff had established his case, and therefore 
gave judgment for the full amount claimed, with costs. Mr. Clarke, 
solicitor, appeared for the plaintiff, and Mr. Popham, solicitor, fur 
the defendant. 


Bankruptey Proceedings.— February 26th is the last 
day for the receipt of proofs for intended dividend in ve E. J. 
Paterson and C. F. Cooper (Paterson and Cooper, electrical 

Trustee, E. C. Moore, 
3, Crosby Square, E.C. | 


Liquidations.—The London Electrical Omnibus Com- 
pany met on January 30th and resolved to wind-up voluntarily, 
with Mr. P. Mason, of 64, Gresham Street, as liquidator. 

The Mossberg Roller Bearings Company is winding-up voluntarily, 
with Mr. P. H. Carter, 33, Waterloo Street, Birmingham,. as 
liquidator. 

The Birmingham Carbide Company will meet at Birmingham, on 
March 13th, to hear an account of the winding-up from the 
liquidator, Mr. E. M. Sharp. 


Catalogues and Lists.—Messrs. Geipel & Lange have 
forwarded to us one of their net trade price lists of Ward Leonard 
rheostats and circuit breakers, with which the electrical trade is now 
pretty familiar. The list contains descriptions of about 1,000 
different articles, all of which are standardised. An effort has been 
made to put such apparatus before the trade in a form requiring 
little calculation or trouble. The Ward Leonard apparatus is 
claimed to be the only electrical regulating apparatus in the world 
which has obtained a gold medal. 

Rylands Bros., Ltd., of Warrington, bave sent us new circulars of 
their wires, wire netting, and other wire goods. 

From Messrs. Ernest Scott & Mountain, Limited, we have received 
a set of their excellently illustrated printe, sbowing electrical 
motors, pumps, excavators, electric locomotives, &c., for electric 
mining and other work. 

The D.P. Battery Company has issued a new catalogue of the 
D.P. storage cells, in which a description of the battery is given and 
prices and weights stated. Hydrometers, cell testers, hand lamps, 
recording ammeters, and battery stands are also included. One of 
the illustrations is a view of the company’s Lumford works, where 
special plant has recently been installed for the manufacture of the 
monobloc traction cell on a large scale. The company claims to be the 
only one employing water-power for the formation of the plates, and to 
be, therefore, able not only to give exceptional value, but also to 
send out the plates ready for use, thereby saving the cost which the 
user frequently has to incur in forming the plates after arrival. The 
prices haye been further reduced owing to the introduction of 
labour-saving machinery, and we are informed that the batteries 
can be safely relied upon to yield the capacities given in the list. 
The D.P. cells continue to be extensively used by the largest con- 
tractors, especially for country house lighting requirements. 

Messrs. Gebruder Bolzani, of Berlin, send us a price list of 
“Maxim” screw blocks and Victoria” cast-steel tooth-wheel 
pulley blocks. . 

A copy of the fifth edition of the catalogue of the Phosphor 
Bronze Company, Limited, is before us. Tabulated data as to the 
strength, weight, &c., of certain metals, including figures as to the 
approximate weights and electrical resistances of silicium bronze 


wire, appear together with a good deal of information regarding 


phosphor bronze alloys and the various purposes for which they are 
employed. | | 

The cooling specialities of the British Power, Traction and Light- 
ing Company, of Hull Road Works, York, are detailed iu an 
illustrated pamphlet which they have just brought out. They 
comprise Paul's patent surface condensers for electric and marine 
service, Winch condensers, fitted with patent concentric liner tubes, 


-and Paul's patent fresh water condensers. 


Messrs. Korting Bros., new descriptive catalogue (C.I.) of ejector 


-condensers and spray cooling plant is in our hands. It gives tables 


of dimensions and prices of these condensers for electricity works, 
a section of the condenser and non-return valve, and an excellent 
photograph of the spray cooling plant at Cheltenham electricity 
works being included. ee 

The Keighley Electrical Engineering Company, Limited,. of 
Vulcan Works, Keighley, in a catalogue just issued, particularise 
their overtype and undertype dynamos, direct coupled steam gets, 
enclosed motors, open type multipolar ditto, motor transformers, 
electric hoists, switches and switchboards, fuse and junction. boxes, 
xu other electrical machinery and apparatus manufactured by 
them. 

The Lister Electrie Light and Power Manufacturing Company 


send us an illustrated sheet of their standard multipolar dynamo. 


They have also standard multipolar motors. The Lister Company 
recently laid down a special plant for the.manufacture of tramway 
fittings and accessories. : -  .. "E 
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Eleetrie Cables in Spain.—The new works at Algorta 
(Bilbao) of the recently formed Compania de Cables Electricos de 
Algorta have been completed, and are now in operation, producing 
electric aud other cables. 


Fire Station Lighting.—A new fire station is to be 
erected at Perry Vale, Forest Hill district, at a cost of £13,000. 
Tho building will be lighted throuvhout with electricity, the cost of 
which is included in the above total. 


For Sale.—The Burton-upon-Trent Council offers for 
sale a horizontal compound engine and single-phase alternator. 
See.“ Offi-ial Notices to-day. . 

The Postmaster-General is offering for sale about 30 tons of gutta- 
percha, 70 tons of old copper wire, plates, &c., and a quantity of 
other metals (brass, zinc, iron), india-rubber-covered copper wire, 
tools, raw and limed hide pieces, electric glow lamp tops, accumu- 
lators, tarpaulin, felt, jute serving, &c., the whole being arranged in: 
convenient lots. A form of tender containiug all particulars can 
be obtained on application by letter to Chas. E. Stuart, comptroller 
of stores. Tenders will be received until Wednesday, February 27th. 

Messrs. Percy Huddleston & Co. are offering the stock of an elec- 
trical and gas engineer for sale by auction on February 25th and 
26th. See our advertisement pages to-day for particulars. 


Institution of Junior Engiueers.—The first of the 
series of six lectures on Works Management" was delivered 
at the Westminster Palace Hotel on Tuesday evening, February Sth, 
by Mr. A. H. Barker, Wh. Sc., B.A., B.Sc. The next lecture takes 
place on Wednesday, February 20th. 


' Pan-American Exposition Boilers.— The boiler plant 

of the Pan-American Exhibition, which is to be held at Buffalo, 
N.Y., U.S.A., from May 1st to November lst this year, will be 
stationed in a separate building across the canal to the west of the 
Machinery and Transportation buildings, the steam main being 
brought under the bridge to the boiler house. The steam will be 
furnished by four Climax water-tube boilers built by the Clonbrock 
Steam Boiler Company, of Brooklyn, N.Y. These boilers will be 
about 13 feet external diameter, will stand over 31 feet high to the 
base of a 48 inches chimney stack, and will havea minimum evapora- 
tion capacity of 15,000 lbs. of water per hour each. They will be 
fired. with natural gases, but will have the regular coal grates 
covered with firebrick, so that in case of the failure of the gas 
supply, the covering can be removed and the boiler run with coal 
without serious interruption to the service. These Climax boilers 
are now being built in this country by Messrs. B. R. Rowland and 
Co., Limited, Climax Works, Reddish, near Manchester, who are 
the sole manufacturers outside the United States. 


St. Helens.—At the Manchester Assizes an action which 
was brought against the St. Helens Cable Company, Limited, by an 
employé named Marr was settled on terms which were endorsed 
id counsel's brief for the plaintiff. 


Switzerland.—Owing to the falling off in the calcium 


carbide business, it is reported that the Schweisserische Gesellschaft 
für Electro-Chemische Industrie, of Basel, has decided to take up 
the manufacture of aluminium. i 


Trade Announcements.—The Sturtevant Engineering 


Company, Limited, has, on account of continued growth of business, 
found it necessary to move to more suitable offices at 147, Queen 
Victoria Street, B. C. , 

The Castner-Kellner Alkali Company, Limited (late the Alumi- 
nium. Company, Limited, Oldbury). On and after the 28th inst. all 
communications to the above company should be addressed to the 

Castner-Kellner Alkali Compauy, Limited, Weston Point, Runcorn, 

and should be marked S Department." e | 

We are informed that Mr. Joseph Sellers is no longer in the 
employ of the Electric Lighting and Fittings Corporation, Limited. 

All communications should in future be addressed to the company 
at the head office and works, 59 and 61, Duke Street, Liverpool. 

Mr. J. F. Simpson informs us that he has now ceased to carry on 
the business hitherto conducted by him at 49, Deansgate, Man- 
chester, as engineer and machinery importer, under the style or 
firm of Brown & Co., and that such business is henceforth discon- 
tinued by him. All debts will be attended to by Mr. Simpson. 

Messrs. Ludw. Loewe & Co., Limited, of Farringdon Road, E.C., 
have from January 1st taken over the agency for the product 
of the Bullard Machine Tool Company, who are makers of vertical 
boring mills It is the firm's intentiou to stock these machines for 
delivery, ànd to exhibit tbem in actual work, fitted with the latest 
forms of tools, and show them in operation in their London show- 
rooms. We have received a copy of the catalogue of the Bullard 

Company, of Bridgport, Conn., U.S.A. It is a very tine production, its 

illustrations being works of art. TLe photographic reproduet ions 
of the differeut departmeuts of the Bullard factory are beautifully 
clear aud distinct iu detail. Some historical notes are given of the 

Bullard Compauy's boring and turning machiues, and combination 

turrent machines aud lathes of various sizes are described. No 

praise can be too high for the neatness and artistic arraugement of 
the brochure. | VIDE. 


Austria.— A concession has just been granted for the 
utilisation of the water-power of the Trisanna River in the 


Pazhaunthal during a period of 90 years. A large electric plant is 


about to be put down for lighting and power purposes. 


^ 


» 


ELECTRIC LIGHT AND POWER NOTES. 

Aberdeen.—The T.C. has decided to proceed. with the 
erection of the electricity station at Dee Village in accordance 
with the plans of the engineer, omitting the workshops, and 
leaving over for after settlement the appropriation of the ground 
wuich is indicated on the plans as intended for the tramway depart- 
ment. | 


Bangor.—The U.D.C. has refused its consent to the 
application of the tramway company for an electric lighting prov. 
order. 


Brighton.—The L.G.B. has sanctioned the borrowing of 


. £55,148 for electric lighting purposes by the Corporation. 


Bristol,—The Electrical Committee has increased the 
salaries of its assistant electrical engineers. Mr. Phillips rises from 
£200 to £225, with a further £25 on January lst, 1901, and Mr. 
Bird rises from £175 to £200, with & further £25 next year. 


Colchester.—The report of the electrical engineer says: 


“ Although we have not yet connected a sing'e public light, we hold the 
position of being the second station in the United Kingdom for progress during 
the last 12 months. The only town showing a better average than Colchester 
is Wimbledon, and it must be taken into consideration that Wimbledon bas 
almost ent rely lighted the streets during the last year.“ The engineer added 
that several consumers hed complained of the high charge for lighting, which 
he suggested might be reduced. 25 


It was resolved to take the suggestion into consideratio 


Coventry.— In the early days of electric lighting in this 
country very small salaries were sometimes offered for resident 
engineers for public electricity works, but fully qualified men were 
not then very numerous, and as other towns began to take up electric 


. lighting, the marketable value of the services of such engineers rose 


very considerably. In many towns, as we have seen, the local 
authority failed to appreciate at their true worth the man who con- 
trolled their works, and therefore it was not surprising to witness 
a good deal of chopping and changing, men who had become 
familiar with the supply of a certain town and its needs leaving for 
a better position, a new man coming to take up the thread where the 
other left it. In one case, in particular, we remember an assistant 
leaving his position to take a chief's place many miles away, and after 
a very short time, when a vacancy occurred at-his origiual station, be 
was taken on again at double the salary he had been formerly 
receiving there. In some towns engineers hare applied for their 
positions to be considered, and having failed to obtain what was 
due to them, have put in for more remunerative eugineerehips el-se- 
where, and have secured them. Then, when it has heen too late, 
their Councils have found out their mistake, and a new man has 
been engaged at a higher salary than the old. It has taken five or six 
years in some towns for this state of affairs to be fully grasped, bnt 
to-day matters have, generally speaking, righted themselves, and 
borough electrical engineers iu most places are doing pretty well, 
and no doubt will do better as their undertakings extend. There are, 
however, a few towns yet remaining where councillors are so-utterly 
in the dark as to the training and qualifications of an electrical 
engineer, that an application for an advance of salary is 

as, well, to put it mildly, quite out of place. We are inclined to 
question the wisdom of delaying paying an adequate salary until 
the works are earning a big, or even a small, profit for the 
town. The non-paying stage is, as a rule, a time of anxiety 
and real hard work for the chief of a station, even more 
so perhaps than when the works are thoroughly established and 
well under the control of an efficient subordinate staff, and, if we 

may say 80, running more or less automatically so far as the chief 

himself is concerned. One of the stations where the electrical engi- 

neer seems to us to have been treated in anything but a generous 

Spirit is Coventry, where the electricity works were started in the 

year 1895. The salary which Mr. G. S. Ram, whose name is quite 

familiar to most electrical engineers in the kingdom, has received 

up to the present is £200 per annum. In 1897 the Council decided 

to carry out £20,000 extensions without the aid of a consulting 

engineer, and for this Mr. Ram received an additional fee of £400, 

which was spread over two years. It is the intention to still do 

without & consultant in connection with future extensions, and the 

Committee wanted to raise Mr. Ram's salary to £400 per aunum, 

dating from last June. When the matter came before the Couucil, 

the attitude assumed by certain members was not, to say the least 

of it, what one would have expected. To say that Mr. Ram should 

wait until the works have turned the corner before puttiug in 

for an advance when there is heavy work of all sorts 

ahead, is unreasonable. Many a town of less import. 

ance than  Coveutry bas engaged engineers at a higher 

salary than £200 from the very first. As a matter of fact, the 

Coventry works have turned the corner and there is a gross profit, 

and muuicipal works are not supposed to be run merely forthe pur- 

pore of making a profit —iu fact, that should always be sacrificed for 

the sake of cheaper and more efficieut supply. As one of the 

stated at the Couucil meeting, uo new mauager of Mr. Ram's qualifi- 

catious would assume control of the uudertaking unless a salary of 

£400 or £500 were offered. Coventry is in many ways to be con- 

gratulated that its electrical engineer has remained for five years 

without seeking for pastures new, aud Mr. Ram, having a complete 

acquaintance with the needs of the Coventry district and the 

working of the system is, we should think, well able to manage the 
concern satisfactorily. The Council ultimately decided to refer tbe. 


- -Committee’s proposal back for reconsideration, and perhaps modi. . 


cation. One is tempted to wonder whether the.fact that the gas 


supply at Coventry is municipal, and js only 2s.-5d. per 1, 000, has 
anything to do with the inability of the electricity works to inake a 
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larger profit after five or six years: running. The aaien gas 


receives £850 a year, and his hauds are not tied iu respect 


to private business. Of course the gas protit is very large, and this 
seems to be the controlling factor iu the situation. <A further 
scheme of electricity works exteusious subsequently came before 
the Council, aud this matter was also referred back. When the 
Committee has again reported on the subject we cannot 
believe that the Council will fail to do justice to Mr. Ram, upon 
whom the responsibility for the extensions will rest. 


Canterbury.—The electric lighting undertaking has 
yielded a net protit of £268 for the past year. 
"Creyden.—4A L. G. B. inquiry was held last week into 
the applicatiou of the Croydon City Couucil for sanction to borrow 
430, 00 fur further extension of the electric lighting system. 


Dudley.—At the meeting of the T.C. last week a letter 
was submitted from the L.G.B. on the proposal to wire the premises 
of persons taking electric supply from the Corporation. The L.G.B. 


adhered to their previous decision not to sanction a loan for the 
purpose, and declined to receive a deputation from the T.C. on the 
subject. 


Edinburgh.— At a meeting of the E. L. Committee of the 
T.C. last week, Bailie Mackenzie, the convener, gave in a report on 
the result of the recent deputation’s visit to English towns, in con- 
nection with the proposal to fit up M'Donald Road station with a 
cooling tower and condeusiug plaut. The first town visited was 
Bolton. When the deputation arrived the cooling tower and con- 
densivg arrangements were in operation. There were large clouds 
of watery vapour hauging about the neighbourhood of the station, 
and as the horse-puwer production was only 2,500, while at 
M'Dousld Road station this would be multiplied 12 times, the 
deputation decided that such a system would uot suit Ediuburgh. 
At Oldham, where 1,300 H.P. was at work, they saw another cooling 
tower, where there were no fans at work, natural veutilation aloue 
beiig depended upon. Here also there were large clouds of steam 
hangiug about the neighbourhood. In Loudon, where they saw the 
station of the Ceutral London Railway at Shepherd's Bush, there 
was 5, 000 H.P. iu operation, aud the cooling tower was vomiting 
forth such immense clouds of steam and watery vapour that the 
members of the deputatiou bad to put up their umbrellas. Next 
the works on the South London Railway at Stockwell were visited, 
with similar results. At Brighton the station is in the middle of 
the town among low-class houses aud factories, and the cooling 
tower is erected on the top of the station roof, as would have to be 
done at M'Donald Road. Here also the deputation were con- 
clusively of opinion that such an arrangement would not do for 
Edinburgh, and they unanimously recommended that at M'Donald 
Road there should be neither cooling towers nor condensiug plant, 
but that the waste steam should be sent up an iron pipe to the top 

of the chimney. The Committee adopted this recommendation. 


Ghent.—The Municipal Council of Ghent has decided 


upon the construction of an electric power station for the supply of 


motive power aud lighting to the town. The authorities hupe to 
supply current at a maximum of 6 ceutimes (‘6d.) per hecto-watt- 
huur for lighting purposes, aud 2:6 centimes ('2.d.) for motive 
power. It is expected to have this station in fall working order for 
October 1st, 1902. 


Grimsby.—The municipal electricity supply was in- 
augurated on Wednesday last. 


Halifax.—At a meeting of the T.C. last week, the 
Tramways Electricity Committee reported that they had resolved 


to apply to the L.G.B. for sauction to borrow £130,000 in oonneo- 


tion with the electricity department. 


Hampton Wick. — The U. D. C. has instructed Mr. 2 


Lacey, of Westminster, to report on the proposals of the Richmond 
Electricity Compauy o supply current at Hampton Wick. 


Italy.—Giuseppe Siciliano Comte d'Alaneta, of Chieti,’ 


Italy, bas presented a project to the Italian Minister of Railways 
with an application for concession for the utilisation of tbe water- 
course of the Foro. The take of water would be 1,019 litres per 
second, which, by the aid of three successive falls, would be utilised 
for the development of motive power for the use of different 
factories in the vicinity, and the lighting of Foro, Guardiagrele, 
Orsagua, and other neighbouring communes. The project is due to 
Mr. Emilio Christini, engineer, of Chioti. 


Keighley.—Mr. W. Mackintosh, from the Southport | 


Corporation eleotricity works, is to be appointed assistant electrical 
engineer at Helybley. 


Kimberley, S.A.—The public electric light plant at 


Kimberley was formally iuaugurated on October 15th. The New 


York Electrical World says that the works have cost $125,000, aud 


were carried out by Reuucert aud Lenz. The plant comprises the 
following: Two z12-H.P. Babcock aud Wilcox boilers of 110 lbs. 


steam pressure; a 154-tube Green economiser; & Worthington 


horizontal aud a compouud vertical feed pump; a 7,000-zinc tube 


Worthington coudeuser; a. Worthington cooling tower served bys 


forced draught fan, driven by a 10-H.P. motor; two 2, 220 -H. P. engines, 


supplied by McIutosh and Seymour, for driving two direct-coupled 


Geueral Electric generators, each of 2,000 16-c.P: lamp capacity; two 
2}-ton overhead tramways for the engine room, and au 8-slab 


marble switchboard, fitted with 28 instruments. Accumulators are 
to be provided. at an additional outlay of 825,000. The present | 


capacity of the plant is 5,000 16-c.P. lamps, but an increase is antici- 
pated. A portion of the work was prosecuted during the siege, and 


the trenching operations wers interpreted by the Boers to: be 
connected with the laying of dynamite mines. for. welt spocie 
beuetit. 


Llandudno.—On Friday last a L.G.B. inquiry: was held 
at Llanduduo asto an application by the cose for power to boner 
£1,.00 for electric lighting purposes. x "igo? 


London.—BATTERSEA.— There were about 50 applicants 
for the post of electrical engineer to the Borough Council, and ef 
these three were selected to appear before the Committee, viz., 
Mr. Mackay (of Edinburgh), Mr. Nixon (of Kenued E Mes 
aud Mr. Robinson (of Mr. Robt. Hammoud's staff). Mr. Macka 

was duly appointed at Wednesday's meeting. . 


Lowestoft.—The municipal electricity "annos was 
inaugurated on Tuesday last with appropriate ceremony. Mr. 
W. C. C. Hawtayne is the consulting engineer. The plant is 
designed for an output of 225 xw., and further machinery is op 
order of 250-Kw. capacity. Further particular: will be given in our 
next issue. ‘ 


Maidenhead.—The L.G.B. has esnotióned the borrowing 
of £25,000 for the Corporation's electric lighting scheme. 


Middlesbrough.—The T.C. is considering a report by’ 
Mr. Hammond, recommending extensions of the electric lighting 
plant, at.a cost of £21,000. The station is practically fully loaded. 


Nelson.—The T.C. has appointed Messrs. Gibbings and 
Baker to draw up plans and specitications for an electricity works, 
in conjunction with the existing destructor. 


North Metropolitan District. (East: Middlesex),—. 
A meetiug of the ratepayers of Southgate, in connection with the 
East Middlesex electricity scheme, was held on Thursday evening 
last week. Major Brown, chairman of the Southgate District 
Council presided, and Mr. W. C. C. Hawtayne was preseut. A 
resolution in support of the Council's action was carried unani- 
mously. This is the first district in which a poll bas not been 
demauded. 

Tue result of the polling at Enfield was declared on Tuesday last, 
there being :—For the combination 1,691, against 2,734, showing a 
minority of 1,043. This throws Entield out of the combination 
eutirely, and thus, so far, the private company has achieved its 
object. Nearly 50 per cent. of the ratepayers did not vote. 
The scheme has been defeated by the results of the poll in the 
parish of Edmonton also. The counting took place on Tuesday, the 
figures beiug:—For the Bill 1,027 ; against, 1,597—majority against, 
5,0. At Edmonton 5,573 voting papers were sent out. The matter. 
was referred to at the meeting of the Edmonton D.C. on Tuesday 
night, great disappointment being expressed at the way the voting 


had gone. 


Norway.—A company has just been formed to supply 
Christiania with electrical energy for lighting and power purposes 
on a large scale. The rights to utilise water power about 25 miles. 
from the capital have beeu obtained. 


Norwich.—T wo manhole covers were blown off last wek. 
by an explosion of gas. 


Otley.—A report on the question of establishing d 
tricity works in the town has been submitted to the D.C. by Mr. G. 
Wilkinson, of Harrogate. The report favours the direct current 
three-wire system at 250 + 250 volte, providing for the supply of 
6,750 8-c.P. lamps connected, at a total cost of £18,000. Cum 
ing the cost of production with that of a supply in bulk from the 
Yorkshire Power Syudicate, it is stated that the former would be 
cheaper, leading to a larger annual profit. | 


Redcar.—The U.D.C. has decided to support the Cleve. .. 
land and Durham Electric Power Bill. : 


Ryde.—The B. of T. has informed the EL. Committes 
of the T.C. that it cannot grant power to transfer the lighting | 
order, but if, on the expiration of thé time fixed for the com letion . 
of the works, the Council is able to urge sufficient reasons for the 
order remaining in force, the Board would consider the question of 
deferring the revocation of the order. The Committee is ique 
the terms of various companies for introducing the light. 


St. Petersburg.—The. central station which. is being 
constructed on the Isle of Gutujewski, St. Petersburg, by the Russian 
branch house of the Allgemeine Electricitáts Gesellschaft (Germany)) 
for lighting and motive power, comprises four aynam of 850 H.P. 
and a battery of accumulators 


Sandown.z-At the last meeting of the D.C. the Works. . 
Committee reported that Mr. Mayes, resident engineer to the E.L.. 
Compauy, had atteuded a meetiug aud discussed the details with 
refereuce to lighting the atreets by electricity, The Committee, 


, after cofsideriug a draft agreement, recommended that it be 


approved aud forwarded to Edmundson's Electricity Corporation. ` 
It provided for the supply of 15 arc lamps of 750 C.P., 3U iucan- 
descent lamps of 40 c.P., and as many lamps of 30 o.P. as shall be 
required by the Council, to be fixed on the present lamp-posts. The 
agreement was approved. 


South Yorkshire Electric Power Bill.— A letter has 


. been addressed to the Leeds Mercury by Mr. T. E. Kay, secretary to 
the company, contradicting. a rumour that the above Bill will be 
: withdrawn. 


Swadlincote.— The B. of T. has revoked the Swadlincote 
1897 electric lighting order, 
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Shannon Power Schemie.—li the present session of 


Parliament a Bill will again be introduced by the Shannon Water 
and Electric Power Company for the purpose of utilising the water of 
the river Shannon for hydraulic purposes and motive power. The com- 
pany proposes to generate and supply clectricity, and “to acquire 
and work any patents relating to the supply of water for motive 
power, and to the generation and distribution of electrical energy." 
The area within which the company proposes to carry on business is 
to be so much of the counties of Clare and Limerick as are within a 
radius of 30 miles of the townland of Springfield. The capital of 
the company is to be £365,000, divided into 36,000 shares of £10 
each, but with power to divide these shares into preferred half- 
shares and deferred half-shares. Upon this capital borrowing 
powers are sought to be exercised to the extent of £180,000 by the 
creation and issue of debenture stock. The Bill will be bitterly 
opposed if it in any way interferes with Lough Derg. The people 
interested in this large inland sea are extremely jealous of any 
encroachments being made on its waters. It is said that if the 
scheme is carried out as proposed it will lower the lake considerably, 
thereby injuring the navigation and the fisheries. It is to be hoped 
that an important scheme like this may not be marred by the action 
of a small minority. 


Spain.—A Belgian syndicate is reported to have the 
intention to put down a large plant to utilise the water-power of the 
Segre Hiver, and to transmit the electrical energy gencrated to 
Barcelona for lighting and power purposes. 


Sudbury.—The T.C. has passed estimates amounting to 
£20,000 for the proposed electricity works and refuse destructor. 


Swansea.—The delay in completing the electricity 
works is said to be due to materials not coming to hand promptly. 
The E.L. Committee is informing contractors that penalties will be 
enforced. 


Tettenhall.—The U.D.C. at the monthly meeting on 
Friday consented to the application of the Midland Corporation for 
Power Distribution, Limited, for a prov. order for the supply of clec- 
trical energy iu the district. 


West Ham,—The Guardians having interviewed half-a 
dozen London electrical consultants, have appointed Mr. Pyke 
(Owen, Lucas & Pyke), consulting electrical engineer, in connection 
with the new infirmary, at a fec of £128. 


Worcester.—Mr. Sutherland has returned to his duties 

as electrical enginecr after a long leave of absence on account of ill- 
health; and in conjunction with this, certain changes on the staff 
have been made. Two vacancies have occurred recently, and no 
fresh appointments have been made. "The City Council has now 
decided to appoint Mr. E. E. Hoadley (who, during Mr. Sutherland's 
absence, has acted as electrical engineer to the committee's satisfac- 
tion) as chief assistant in the electricity department at a salary of 
4250 per annuin, and that he be permitted to receive, in addition, 
J per cent on the Councils outlay for supervising the wiriug of 
houses, &c. Mr. Hoadley will give special attention to the proposed 
additional generating station, which bas been under the considera- 
tion of the committee aud his department during Mr. Sutherland's 
absence. 


Yorkshire Electric Power Syndicate. —A «deputation 
representing the syndicate met the representatives of several 
U.D.C.'s last week at Bradford, to discuss the provisions of the Bill 
which the company is promoting in Parliament. The chairman of 
the syndicate, Mr. A. G. Lupton, presided, and explained the objects 
of the company. A number of questions were asked and answered. 


ELECTRIC TRACTION. NOTES. 


Blackpool.— To-morrow the members of the Electric 
Tramway and Lighting Committee will witness a series of experi- 
ments as au outcome of the recent fall of telephone wires at Liver- 
pool. The Committee have arranged for a public demonstration of 
the utility of Mr. R. C. Quin’s patent " eut-aut " which shuts off 
the eurrent in the event either of a breakage of a trolley wire or 
of-any .overbead wires falling and coming into contact with the 
trolley wire. It has been in use on the Blackpool tramway for 
about two years. 


Rolton.— Consequent upon the increasing, demand for 
current both for traction purposes (in connection w vith the electric 
tramway system) and lighting, the Bolton Corporation Electricity 
Department are completing some important extensions at the central 
generating station, Spa Road. In connection with the tramways, a 


dozen additional heavy bogey cars will soon be placed on service, 


Whilst the use of electricity for lighting is growing apace. Witha 
view to making provision for future developments, the electrical 
engineer (Mr. A. A. Day) has been formulating a plan as to the 
capacity of the existing buildings and site for additional plaut, 
which it is proposed to lay down by gradual instalments, as the 
need may present itself. The existing plant includes engines ofian 
ngyreyate output of 4,500 n.r. supplied with steam by nine boilers, 
aad it is proposed to add two 1,500-11.P. engines with an equivalent 
boiler power. An extension of the boilershed aud the erection ofa 
uew chimucy will be requisite. 


Bradford.—The City Council, on Tuesday, decided to 
proceed with the Idle and Thackley, Clayton and Queensbury and 
Farsley sections of the Corporation tramways. 


Central London Railway.—^ir Benjamin Baker and 
Mr. Basil Mott, the engineers to the Central London Railway, have 
prepared the estimates required by Parliament showing the capital 
which will have to be expended on new works in the event of the 
Bill of this company receiving the sanction of both Houses. The 
total estimated expenditure, says the Financial Times, is put down 
at £465,227, of which the proposed loop line extension from the 
Bank to Liverpool Street. is estimated to cost £398,671. Of this 
sum £41,000 will be expended on the actual station accommodation, 
and £248,330 is the estimated cost of clearing an area of 20 poles for 
the Liv erpool Street station. 'lhe balance of the total estimated 
expenditure will be spent on the construction of a loop line at the 
Shepherd's Bush terminus, which is estimated to require £59,922, 
and on a siding under Throgmorton Street, which will cost £6,634. 
To meet this expenditure Parliament will be asked to sanction the 
creation of £600,000 additional ordinary capital, which includes a 
sum of £50,000, which may be expended as interest out of capital 
during the construction of the above works. 

The claim by Lord Herschell and another against the Central 
London Railway, to which we referred last week, came before Mr. 
Penfold, arbitrator, again on Sth inst., Mr. Arthur Manton and 
Sir Douglas Fox having given evidence to the effect that the con- 
struction of the railway had nothing to do with the damage to the 
property, the inquiry was adjourned to March 1st. 


Cheltenham. — The tramways company is at present, 
according to the New York £ilecctrical World, making extensive 
purchases of American equipment, &c. The Lorain Steel Company 
has been awarded a contract for 800 tons of steel rails; the John A. 
Roebling’s Sons Co., of New York, have secured a substantial order 
for wire, while the Morris Electric Companv will ship about 
100 tons of trolley poles, brackets, &c., manufactured by the Electric 
Railway Equipment Company, of Cincinnati, Ohio, and a quantity 
of general supplies. These contracts were placed by Mr. Thomas 
Nevins, of Thomas Nevins & Son, of East Orange, N.J., who sailed 
at the end of January for Europe. 


County Kerry,—The Kerry County Council had under 
discussion last week an application from the Irish Electric Railway 
Company for permission to construct a railway connecting Castle- 
townbere with Kenmare. Mr. Lane Joynt appeared for the 
promoters; Mr. Morphy, instructed by Rees & Son, opposed on 
behalf of Lord Lansdowne. The construction of the line would 
mean an expenditure of £700,000, which would be of immense 
henetit to the district. The scheme was unanimously approved of, 
subject to the report of the county surveyor. 


Crewe,—The Light Railway Commissioners will not 
approve the light electric railway scheme. 


Darlington, — Messrs. Kennedy & Jenkin recently 
reported to the T.C. upon the value of the present tramways system, 
and the estimated cost of laying down a new system. 


Denton, —At the Manchester Assizes last week an action 
for damages for personal injuries was brought by John Hall, collier, 
of Hyde, against the Oldham, Ashton, and Hyde Electric Tramway 
Company. Plaintifh was injured in a collision between the cars ou 
defendant's system, and the question of the liability of the com- 
pauy through their negligence was not disputed. A verdict was 
found for the plaintiff for £20). 


Dublin.— An important action has been going on in the 
Dublin Courts for some days past, in which a Mr. Fitzgerald claimed 
£6,000 damages against the United Tramways Company for neglect- 
ing to sand the streets regularly, whereby a horse which plaintiff 
was driving slipped aud fell, throwing him to the ground and 
severely injuring him by fracturing his thigh, hurting his spine, and 
yiving him so bad a shock, that he never properly recovered himself 
since. <A great deal of ev ‘idence, expert and otherwise, was heard 
on both sides. but the jury found for the plaintiff, and he was 
awarded £1,000 damages. 


Dundee. The electric m extensions to tlie cast 


aud west outskirts of Dundee were last week examined by Colonel 
Donop, of the Board of Trade. 


France,—La Francaise Electrique Compagnie de Con- 
structions Electriques et de Traction is the name of a company 
which has just beeu formed in Paris, with-a capital of £100,000. 


Leeds, — Aten meeting of the Tramways (Works) Sub- 
committee, some discussion took place with reference to the recent 
accident at Liverpool. The opinion was expressed that such au- 
occurrence was highly improbable in Leeds, where duc precautions: 
had been taken to prevent falling telegraph and telephone wires 
frou: coming into contact with the trolley wires, and to immediately .: 
switch off the current in the unlikely event of the latter breaking 8 
It is understood that the Corporation will be represented at the 
Liverpool inquiry by au expert, and that a full note of the er idence: : 
walt be taken for the information of the Councillors. . ` 


M. 


leich. — The Tramways and Electricity Committee ace 


decided, not to entertain the proposals of the South Lancashire 
Tramways Company for the vonstruction of branch lines of electric 
tramways in the borough, and bare recommended the Council to 
promote a Bill in Parliament next session for power to construct 
municipal tramways. The lines under cousideration are single, aud 
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will be 4 miles and 2 furlongs in length. The cost of construction, 
including 14 cars, car shed, workshop, and preliminary expenses, bas 
been estimated at nearly £46,000. 


Liverpool.—The traffic returns of the electrical tram- 
ways for the last fortnight show the receipts to have been £15,469, 
against £13,153 in the corresponding fortnight last year. The 
mileage was 380,708, against 321,699; the number of passengers 
carried, 3,341,317, against 2,544,991—an increase of 796,326. The 
composition of the rolling stock reported was 17 horse cars and 
omnibuses and 264 electric cars, against 219 horse vehicles and 82 
electric cars in the same fortnight last year. 


-Manchester.—The relaying of the tramway lines both 
in-Manchester and Salford, so as to adapt them to electric cars, is 
being rapidly proceeded with. Inthe Royal borough (Salford) they 
are very forward, although in Manchester the greater part of the 
work on the Chectham Hill and Hightown routes has been done. 


The poles in Manchester, however, have met with condemnation in : 


the local press. 


Manchester and Liverpool Railway.—The Parlia- 
mentáry Committee of the Salford Corporation have decided to 
oppese this Bill. 


The Metropolitan Railway and Electric Traction.— 
It-is stated in the press that a private meeting of the District and 
Metropolitan Railway Joint Committee was held at the offices in 
Victoria Street on 7th inst, for the purpose of considering the 
tenders which have been submitted for the conversion of the Under- 
ground Railway from steam to electric traction. The subject having 
now been fully considered by the committee, the decision as to the 
letting of the contract will rest with the boards of directors of the 
respective companies, who will probably make a definite selection 
in the course of the next week. Mr. Forbes says that the com- 
panies are in the position of a man having too many advisers. 


: Middleton.— The T.C. is to borrow £37,500 for electric 
tramway purposes. 
New York Elevated Railroad.—The conversion of the 


New York Elevated Railway from stcam to electric power will, it 
is expected, be completed by June next. The magnitude of the 


undertaking may be guessed from the fact that the system will be . 


the largest of any yet attempted in any country. On two consecu- 
tive days of last year the railway carried 1,700,000 passengers, and 
during the heaviest period of traffic 280 trains, or 1,280 cars, were 
run per hour, the total for the 24 hours being 4,820 trains making 
43,850 train-miles, and 2,189 cars making 198,390 car-miles. The 
record traflic figure for the system for 24 hours was reached in 1892, 
when 1,075,000 passengers were carried in one day. The system 
adopted comprises, as has been already stated in these columns, 
eight 8,000-H.p. three-phase Westinghouse generators in a single 
power station, delivering power at 11,000 volts through three con- 
ductor cables, to step-down transformers located in seven sub- 
stations. These sub-stations are in convenient proximity to the 
railway lines, and contain 1,500 xw. Westinghouse rotary couverters 
recciving current from the step-down transformers at 390 volts, and 
delivering continuous current through single conductor cable to the 
third rail at 625 volts. The principal electrical contractors are the 
Westinghouse Company. We are informed that the idea of uni- 
formity and symmetry is carried out to a much greater degree than 
has ever been done before, and there are, of course, many features 
17 5 are novel or which have only been used on a small scale 
itherto. 


Portsmouth. — The reconstruction of the tramways in 
this borough (acquired by the Corporation from the Tramways Com- 
panies) for electrical traction was commenced on Monday morning. 


Scarborough.—For the information of Parliament an 
estimate of expense under the Scarborough Electric Tramways Bill 
has been deposited at the Private Bill office, the total of which is 
£79,545. a 


Stirling.—The B. of T., after hearing objections by the 


Local Tramway Company and the British Electric Traction Com- 
pany, have given powers to the Town Council of Stirling to purchase 
that part of the tramway lines within the burgh. It is expected, 
however, that an arrangement—unless a better offer crops up—will 
be made whereby the British Traction Company will acquire the 
whole line and work electrically. . 


‘Sunderland.—On 8th inst. the engineers of the Sunderland 
Post Office made a number of experiments at Southwick-on-Wear to 
see the effect of a falling telegraph wire on the overhead equipment 
of the Sunderland Corporation electric tramway system. A New- 
castle paper says that when a telegraph wirc was thrown across 
the. unguarded trolley wire it was fused through, amid brilliant 
flashes of electric sparks. With the guard wires adjusted, however, 
the telegraph line failed to come in contact with the trolley wire 
When, however, the telegraph wire was purposely made to wind 
round the guard wires, and so touch the trolley wire, the result 
was the same as before. | 

On 7th inst. trial trips were made over three new sections of the 
Corporation electric tramways. 


Tunbridge Wells.—The T.C. is going to discuss the 
question of adopting electric traction at an early date. 


Wallasey.—A* the lust meeting of the D.C., Mr. Barber 
asked tbe chairman of the Works Committee if he would sec that 
the Naticnal Telephone Company-putall of their wires underground 


in ‘positions where, jf overhead, they would come over the new ` 
electric trolley wires when erected. Mr. Lee replied that the Com- 
mittee would insist upon all wires being placed underground. 


Waterloo and City Railway.—It is stated in the 
daily press that from 1st inst. a double improvement has been . 
effected in the working of this railway during the hours of busy . 
traffic in the morning. Trains now start every 5 minutes instead of 
at intervals of 6 minutes as hitherto. No sooner has a train left 
the platform at Waterloo than its place is taken by the succeeding . 
train, and thus waiting on the platform and unseemly crowding . 
into the train are both avoided. | 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.-—At the last Council meeting 
Mr. Alexander, Convener of the Telephone Committee, stated that 
he hoped to be able to supply a few subscribers by the beginning of 
March. The work was being pushed forward as speedily as 
possible. 


Manchester Telephones.—At a meeting of the Swinton 
and Pendlebury District Council on Monday evening, the chairman 
stated that the scheme adopted at a recent meeting at Salford of 
local authorities in the Manchester telephone area in favour of 
municipalisation, would shortly be submitted to the Manchester 
Corporation sub-committee. There is reason to believe that the 
proposal will be carried to a successful issue. 


Newport Telephones.—The Parliamentary Committee 
of the Corporation has reported unfavourably on the proposal of 
establishing a municipal telephoue system iu the town. 


Portsmouth Telephones.—The Town Council has 
resolved by a two to one majority to proceed with a scheme of 
municipal telephones. The scheme provides for all wires being 
underground. 


River Plate Telegraphs.—The Review of the River 
Plate says that the National Telegraph Department has purchased in 
London the 21 miles of cable necessary for passing the Straits of 
Magellan, so as to connect up Tierra dcl Fuego with the southern 
line now in course of construction. From Tilly Bay the line will 
be taken on to San Julian, Puerto Deseado and Rio Gallegos, and 
will finally reach Punta Dungeness to cross over the Straits to Tierra 
del Fuego. 


Telegraphie Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED. 
Arrican—8t. Louis (Benegal)-Bathurs$ .. .. Aug. 95,1900 .. - 
BouTR AMERICAN —Pará-Maranham .. March 1,1900 .. ss 


Cayenne-Pinheiro .. ex so T .. Nov. 26, 1900 .. T 
Latakia-Cyprus ee .. se Se .. June 20, 1899 .. s 
Marseilles- lona .. .. Jan. 7, 1901 TIT 
Fao-Bushire ee ee ae ee ee ee Feb. 6, 1901 ee ee 

LANDLIXES:;— 


Soutu AMERICAM— Communication with Car- 
thagena and Baranquila .. T .. Deo. 8, 1900 is ee 


Curmzau—Tientsin-Pekin oe eo ee ee June 11, 1900 ee j ee 
Pekin-Kalgan oe ee ee ee ee June 14, 1900 [EL ee 
Maimatohin .. 1900 


Tlentein, via Shanghai ig me .. June 16, 1900 TE 


Tientain and Taku ria Helampo  .. 
Shanghai-Amoy 0 ee ee ee oe 
All lines connecting Cochin China witb 
Thuanan ee ee ee oe eo ee Oot. 28, 1900 ee ee 
Communication "vía Hanekine” interrupted 
on Persian territory ee ee ee ee Feb. 26, 1900 ee ee 
Lines beyond Vallona, Monastir, and Elbassan Feb. 10,1901  .. ih 
Baigon-Bangkok ee ee es n ee oe Feb. M, 1901 @e Feb. 12, 1901 


The Pacitic Cable.—The Melbourne correspondent of 
the Times says that much irritation has been caused in mercantile 
circles in Melbourne by the refusal of the Victorian Government to 
accept the reduced rate of telegraphing to England offered by the 
Eastern Extension Company. Victorians are under the disadvan- 
tage of paying 4s. 10d. per word, while New South Wales, South 
Australia, Western Australia, and Tasmania only pay 3s. 6d. Mr. 
Crick, Postmaster-General of New South Wales, strongly criticises 
the threat of the Canadian Government to withdraw from the. 
Pacific Cable agreement if the rates are reduced, pointing out that 
Canada only pays 1s. a word to England, while begrudging a reduc- 
tion from Australia to 3s. 6d. Sir George Tarner considers Victoria 
bound in honour to maintain the 4s. 10d. rates until Great Britain, 
Canada, Queensland, and New Zealand agree to the Eastern 
Extension reduction. 

The Times states that the Pacific Cable Board, which will control - 
and manage the all-British cable from Vancouver to Australia and 
New Zealand, has now been constituted. The representatives of the 
Imperial Government are Sir Spencer Walpole, the late secretary 
to the Post Office; Mr. G. E. Yorke Gleadowe, of the Treasury ; 
and Mr. W. Hepworth Mercer, one of the Crown agents for the 
colonies. The colonial representatives are:—Lord Strathcona, 
High Commissioner for Canada, representing the Dominion; the 
Hon.. Henry Copeland, Agent-General for New South Wales, 
Lieutenaut-General Sir Andrew Clarke, Agent-General- fur Victoria 
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representing New South Wales, Victoria, and Queensland; and the 
Hon. W. Pember Reeves, Agent-General for New Zealand, repre- 
tenting that colony. 

The cable, as our readers are aware, is being constructed by the 
Telegraph Construction and Maintenance Company, Limited, and 
. the contract price is £1,795,000. The two sectious of tbe line— 
Vancouver to Fanning Island, 3,653 miles, and Fanning Island to 


Fiji, 2,181 miles—will cost respectively £1,067,602 and £348,358, — 


and will be completed by the end of 1902. The other three sections 
—Fiji to Norfolk Island, 1,019 miles, Norfolk Island to Moreton Bay, 
Queensland, 906 miles, and Norfolk Island to New Zealand, 513 
miles, or 2,438 miles in all—will cost £339,040, and will be com- 
pleted by June 30th, 1902. 


rere 
CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.— March 15th. The E.L. Committee wants 
tenders for fuel economiser and Babcock & Wilcox boilers. See 
Official Notices“ to-day. 


Amsterdam (Holland). — April 1st. The Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switehboards, &c. 
the Municipal Printing Office, 10 florins (8s. 4d.) Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. | 


Accrington.—February 28th. The Corporation wants 
tenders for two steam dynamos (185-Kw.), condensing plant, balancer, 
battery, piping, arc lamps and pillars. See Official Notices” 
February 8th. 


Beckeuham.— February 25th. The U. D.C. wants ten- 
ders for boilers, steam alternator, and combined engine, dynamo 


and motor set, pipework, batteries and switchboard for electricity 
works extensions. See “Official Notices” Jauuary 25th. 


Bermondsey,—February 25th. The Borough Council 
wanta tenders for switchboard and instruments, and battery. See 
“ Official Notices" February 8th. 


Bournemouth,—March 2nd. The T.C. invites tenders 
for 42 electric cars. See “Official Notices" January 11th. 


Bournemouth.—March 4th. The T.C. wants tenders 
for three steam dynamos, and two steam-driven surface condensers. 
See “ Official Notices " January 18th. 


Bray.—March 14th. The U.D.C. is prepared to receive 
tenders for Lancashire boiler and accessories, one 150-Kw. high 
speed steam alternator, and one 25-Kw. rope-driven alternator aud 
accessories. See "Official Notices” to-day. 


Brighton.—February 25th. The Council wants tenders 
for continuous current arc. lamps, &c., for street lighting. See 
“ Official Notices February 8th. E 


Bristol, —The plans and draft specification for the super- 


structure of the Avonbank works will shortly be ready, and the . 


secretary to the Electrical Committee bas been instructed to adver- 
tise for tenders. ` Tenders will also be invited for a power switch- 
board, and for converting a trausformer to a dynamo. 


Cardiff.— March 18th. The Corporation wants tenders 
for steam, exhaust and other pipes, engine house flooring, switch- 
board gallery, &c., for electric tramways department. See “ Official 
Notices " to-day. à 


Chard.—The Corporation has decided to invite schemes 


and suggestions with a view to the public lighting of the town by 
electricity. | 


 Clyde.—March 11th. The Trustees of the Clyde Navi- 
gation invite tenders for a 3-ton electric wharf crane for Prince's 
Dock. See Official Notices February 8th. | 


Croydon,—February 16th. The Borough Council wants 


tenders for two dryback boilers for the electricity works. See 
* Official Notices” February 1st. | 


— Dundee, — February 25th. The Gas Commissioners 
want tenders for underground electrical conduits aud necessary 
Joiutiug apparatus. See Official Notices“ to-day. 


- Eastbourne.—March 4th. The Corporation wants ten- 
ders for trausfurmers, sub-stations and equipments ; mains, conduits, 
&c., arc lamps aud posts. See “Official Notices” to-day. 


Glasgow.—February 22nd. The Corporation wants ten- 


ders for the supply of 100 car equipments and spare parte for same. 
Bee “Official Notices" February Ist. 


Conditions from 


Halifax.—February 26th. The Electricity Committee 


I tenders for a set of accumulators. See Official Notices” 
to-day. 


Holland.—March 25th. Tenders are being invited i 
March 25th next by the municipal authorities of Amsterdam, 
the equipment of a central electric lighting station in the city. 


Launceston (Tasmania).—April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. Bee 
" Official Notices January 11th. 


L.C.C.—February 19th. 'The L.C.O. wante tenders for 
the supply of two blocks of water-tube boilers for the tramways 


generating station at Camberwell. See “Official Notices” January 
25th. | 


Long Eaton.—The U.D.O. wants tenders for producers, 
gas engines, dynamos, and switchboard, feeder and distribution 
cables, and conversion of street lamps. See Official Notices” 
January 25th. 


Luton.—March 4th. The T.C. wants tenders for elec- 
trically lighting the Council Chamber, Town Hall, Free Library, 
Corn Exchange, and Baths. See “ Official Notices” January 18th. 


 Luxembourg.—The communal authorities of Rumelange 
in the Grand Duchy of the Luxembourg are at present preparing 
plans for the construction of an electric lighting station. The 
adjudication will be announced at an early date. Particulars may 
be had on application to the communal administration. 


Manchester.—The Ship Canal Warehouse Company 


wants tenders for 22 electric jib cranes. 


New South Wales.—March 4th. The New South 
Wales Government Gazette states that tenders will be received at the 
Railway Commissioners’ Office, Bridge Street, Sydney, until 
Monday, March 4th, 1901, from persons willing to contract for the 
supply, delivery, and laying of about 20 miles of 6,600-volt three- 
core lead-sbeathed cable, and of about two miles of other cables, 
together with the necessary troughing, filling-in compound 
armouring, &c. 

Roumania, — April 8rd. Tenders are again being 
invited until April 3rd by the municipal authorities of Ploesti, 
for the construction of an electric tramway in the town and the 
workiug of the same during a period of 30 years. 


Spain.—February 21st. The Secretary for Foreign 
Affairs has received a dispatch from H.M. Ambassador at Madrid, 
stating that teuders are invited by the Spanish Government, not 
later than February 21st next, for the establishment of a telephone 
system in the City of Huelva; particulars at the Commercial 
Department, Forcign Office. 


Spain.—February 28th. The municipal authorities of 
Alcaraz (province of Albacete); are inviting tenders until February 
28th, for the concession for the electric lighting of the town. Par- 
ticular may be obtained from, and teuders are to be sent to, El 
Secretaria del Exmo, Ayuntamiento Constitucional de Alcaraz 
(Albacete). 


Stockport.—March 6th. The Gas and Electricity Com- 
mittee wants tenders for condensing plant. See “Official Notices" 


r 


to-day. 


Taunton.— February 25th. The Corporation wants ten- 
ders for two 100-xw. tramway generators, one engine, switchboard 
and connections. See Official Notices February. 8th 


The Hague (Holland).—March 25th, The Communal 
Council administration wants tenders for th ply and erection 
of engines and electric plant for the electric fighting of the town. 


Stirling.—February 15th. The T.C. invites tenders 
for two 350-H. . engines and dynamos, and Lancashire boilers 28 
feet x 8 feet. See “Official Notices" February 8th. 


Wallasey. — March 4th. The U.D.O. wants tenders 
for the erection of car sheds, workshops, &c., also for extension of 
the electricity works (buildings and plant, including boiler, con- 
deusing plant, cooling tower, crane, engines and dynamos, cables, 
economisers and transformers). See two Official Notices” 
January 25th. 


Wallasey.—March 4th. The U.D.C. wants tenders for 
the overhead equipment of about 10 miles of tramways, the supply 
aud erection of section boxes, and the bohding of rails. 
„Official Notices“ to-day. | | 


Wimbledon.—February 18th. The U.D.C. wants ten- 
ders for the supply of steam and other piping; moving boilers, 
pumps, &c. ; also supply of surface coudeusiiug plant and two water 
tube boilers for electricity works extensions. See "Oficial 
Notices " January 18th. 


Worthing,—February 25th. The Corporation invites 
offers from electrical wiring contractors willimg to undertake “ free " 
wiring for consumers’ premises. See Official Notices" to-day. 


(Continued on page 287.) 
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FULHAM ELECTRICITY WORKS. 


THE Borough of Fulham has marked the dawn of the new 
century by the inauguration of a combined refuse destructor, 
electricity supply, and disinfector scheme, the whole present- 
ing several novel and interesting features; these are 
described in the following account, which, through the 
courtesy of the consulting engineer and the contractors, we 
are privileged to give. 

Considerable discussion has taken place from time to 
time at Fulham on electrical matters, but no very definite 
step was taken to provide an installation until May, 1895, 
when a Committee was appointed on the motion of Mr. 


fi 


DUE 


2 ) ry [| 
ZPR] 
7 f) 


obtained in the summer of 1897, and soon afterwards à 
deputation visited various towns with the object of satisfy- 
ing the Vestry as to the desirability of the proposed 
undertaking. 

The result of these investigations was that in April, 1898, 
Mr. Medhurst was instructed to prepare the necessary plans 
and specifications for a combined scheme, to be erected on 
an excellent riverside site, which the Vestry had with' com- 
mendable foresight acquired a year or so previously. | 

In view of the growing demand throughout the country 
for electric light and power, it was considered desirable to 
increase the capacity of the station beyond that originally 
proposed, and it will now supply a total of 30,000 &-c.P, 
lamps connected to the mains, exclusive of spare plant. 


VIEW OF STATION BUILDINGS, SHOWING INCLINED ROADWAY. 
ASH-HANDLING RAILWAY, OUTSIDE THE BoILER Hots E. 


W. R. Sayer, a veteran member of the Vestry, to consider 
the desirability of obtaining electric lighting powers, with a 
view to erecting electricity works in conjunction with a 
refuse destructor. Mr. Tom Green, the leader of thie 
Moderate party, was elected chairman of the Committce, and 
devoted much time and attention to the duties of his posi- 
tion, which he held with conspicuous success until the vicissi- 
tudes of party warfare and the birth of the new Fulham 
Borough Council necessitated the appointment of a new 
chairman in the autumn of 1900. Mr. Timothy Davies 
ao elected to this important position, which he still 
olds. . 

In the autumn of 1895 the Committee resolved to obtain 
expert advice on the whole subject, and Mr. F. H. Med- 
hurst was appointed to report on the subject generally. 

The recommendations contained in his report were, 
briefly, that a combined scheme consisting of a refuse 
destructor, electric lighting works, and a disinfector would 
be a commercial success, and that an initial installation 
should be put down on the high pressure alternating system, 
to supply some 15,000 8-c.P. lamps. The Vestry therefore 
decided to apply for an Electric Lighting Order, which was 


The capital outlay amounts to over £100,000, and the 
contracts entered into are as follows :— 


Buildings, comprising destructor house, engine room, 
offices, and transformer chambers, also & small 
building for public disinfecting purposes, F. G. 
Minter, Westminster ... m ahs " , 

Refuse destructor, steam- raising plant, inclined road- 
way, and chimney shaft, Horsfall Destructor Com- 

any ats 2r T ae UM 

Generate plant, including steam pipes, condensing 
plant, mains, &c., and apparatus for the above- 
mentioned disinfector building, General Electric 
Company, Limited,.of London and Manchester ... 


£22,970 


16,760 


46,000 


Additional contracts for the supply of coal-handling 
plant, meters, well sinking, extra foundations, and engineer- 
ing expenses increase the total to £108,000. 

The generating station is situated on a well-adapted site 
in the Townmead Road, having an area of about 4 acres, 
and a frontage to the Thames of 370 feet protected by a 
massive quay wall. The present works cover but a small 
portion of -the site, and there is, therefore, ample space for 
the extensions which will no doubt be necessary at no 
distant date. Ro Ph 

F 


280 


THE ELECTRICAL REVIEW. vol. 48. No. 1,212, FesruaRy 15, 1901. 


Thegeneral arrangement of the buildings will be seen in the 
plan below. Substantial construction and due provision for 
light and ventilation have been aimed at, with considerable 
success. Externally they are of red brick, with relieving 
bands of white Suffolk brick. The boiler and engine rooms 
are parallel to each other, and at right angles to the river, 
the offices standing between the end of the engine room and 
the river wall. The offices, therefore, face the river, and 
comprise the following apartments on the first floor :— 
Resident engineer's office, assistant engineers’ office, chief 
clerk's office, general office, attendant's room, lavatory and 
bath room. There is also a testing room on the first floor of 
this block, and on the ground floor there are stores, a meter- 
testing room, workshops for light work and repairs, the 
water-softening and filtering room, with the well-pump driving 
gear. Beneath this block of offices is also the pump room ; 
both these latter rooms being reached from the engine room. 
Access to the offices is from outside. In addition a corridor 
leads direct from the offices to the switchboard gallery, and 
a window in the assistant engineers' office affords a complete 
view of the engine room. 
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means of an opening in front of the bridge, the flue to this 
opening being provided with a suitable damper, so that the 
boiler may at will be heated from the destructor or be fed 
with coal. Provision has also been made for firing the 
boilers by hand in the event of interruption in the working 
of the mechanical stokers, and forced draught has been 
applied to each boiler. 

Coal will be brought to the station by water, and will be 
raised from the lighters alongside the quay by a steam crane 
fitted with Hone's patent grab. It will then be dropped 
into an Ingrey weighing machine, which automatically weighs, 
records and discharges the loads and adds up the successive 
quantities passing through the machine, After being dis- 
charged from the shoot of the weighing machine, the coal will 
be conveyed to the top of the bunker by an electrically-driven 
elevator, whence it will be deposited in different parts of the 
bunker through shoots. 

The refuse is fed into the destructor furnaces through 
charging openings on the tops of the blocks of cells, as 
mentioned above, the refuse itself closing the openings when 
the operation of charging is complete, and thus obviating the 
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The destructor and boiler house is a lofty building, 35 feet 
high to the springing of the roof, 137 feet in length, and 
87 feet wide. It contains 12 destructor cells, with room for 
four additional cells. The present cells are arranged in 
two groups of six each on either side of six Babcock and 
Wilcox boilers, and are capable of efficiently destroying 120 
tons of refuse in 24 hours. 

Over the boiler-firing floor, and extending from end to 
end of the building, is the tipping floor, to which the carts 
are brought for the purpose of discharging their loads on to 
the tops of the groups of cells where the refuse is fed into 
the furnaces. The tipping floor is arranged to allow of the 
storage of a considerable quantity of refuse, so that the 
working of the plant may be continued without interruption. 
Access to the tipping floor is obtained by means of an 
inclined roadway having a gradient of about 1 in 14, at the 
foot of which there is a weighbridge and house, where an 
account will be kept of the weight of refuse brought in. 

The destructor furnaces are of the standard Horsfall type, 
each having a grate area of 30 square feet, — The boilers are 
of the Babcock & Wilcox water-tube pattern, each having a 
heating surface of 1,281 square feet, and each provided with 
Vicars mechanical stokers electrically-driven by a motor. 
The destructor gases are led into each of the boilers by 


SECTION OF WELL. 


necessity for doors on the tops of the furnaces. Each furnace 
is provided with a sloping firebrick hearth on which the 
refuse rests before being drawn forward from below on to the 
grate bars. The grate bars have fine spaces between them, 
and are made all in one length, so that there is no obstruction 
to the clinkering tools in traversing the length of the bars. 
The furnace crown is composed of fire-resisting blocks, specially 
mixed and burned, and capable of standing not only high 
temperatures, but rapid changes of temperature. At the 
sides of the furnaces, and extending about 8 inches above the 
grate bars, are cast-iron side boxes through which the whole 
of the air for combustion is passed. These boxes serve the 
double purpose of heating the air for combustion, and at the 
same time protecting the sides of the furnaces from the under- 
mining action which takes place with brick sides owing to the 
clinker adhering thereto and causing rapid deterioration. Each 
of these side boxes is provided with a valve controlled from the 
front of the furnaces, and openings for the delivery of the 
mixed air and steam, forming the blast, into the ashpit under- 
neath the grate bars. The air for the blast is drawn from 
above the charging decks of the furnaces, through large hoods, 
by means of powerful steam blasts, and thus ventilation of the 
upper parts of the destructor house is assisted, and any effluvia 
arising from the refuse on the decks are partially drawn off 
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and passed into the furnaces, The steam trumpets by which 
the blast is promoted are of special construction, the principal 
feature being the adoption of the Horsfall flat steam jet 
apparatus, which gives the maximum of blast with the mini- 
mum of steam used. The blasts force the air into longitudinal 
air passages extending under the furnaces and communicating 
by means of the valves above described with the side air boxes 
of the furnaces. There is a single outlet for the products of 
combustion from 
each furnace placed 
in the crown of the 
arch at the front of 
the furnaces in such 
a manner as to draw 
off the escaping 
gases over the 
hottest part of the 
fire, thus cremating 
them before they 
leave the furnaces. 
The unburnt gases 
which have been 
given off by the 
refuse drying at the 
back of the furnace 
are thus subjected to 
a temperature of 
from 1,800 to 2,000? F. before passing away to the flues. 
The exhaust openings from the furnaces lead into flues 
which, in turn, open into à main flue which runs the whole 
length of both blocks of cells and the battery of boilers 
between them, the flue being on ground level under the 
blocks of cells, but below ground level under the boilers. 
The furnaces are provided with massive steel buck stays and 
tie bolts and with cast-iron cleaning and clinker doors, the 
latter being lined with firebrick. The clinker doors are 
balanced, and open the whole width of the furnaces at once. 
Branch flues with dampers are provided from the main flue 
to lead the gases into the furnaces of the boilers, as well as 
bye-pass flues by means of which the hot gases can be led 
past the boilers to the chimney. The dampers in the hottest 
parts of the flues 
are swivel dampers 
of a special design, 
being kept cool by 
means of water cir- 
culation. 

The boilers are 
constructed for a 
pressure of 160 lbs. 
per square inch, and 
no difficulty is found 
in maintaining this 
pressure by means 
of the hot gases 
brought from the 
furnaces, until the 
demand for steam 
becomes too heavy. 
Theclinker is drawn 
from the furnaces 
into iron skips 
carried on an 
overhead railway, 
by which it is 
conveyed to the 
Wharf alongside 
the river. Two 
(Green's econo- 
misers, each 
having a heating surface of 1,920 square feet, are 
erected between the boilers and a dust catcher near the 
chimney, a bye-pass being provided to carry the gases to the 
dust catcher direct when desired. 

The dust catcher is à large circular brick chamber lined 
with firebrick, with a domed roof of the same materials. 
The structure is strengthened by massive iron rings and 
buck stays, and is so constructed as to cause the gases to swirl 
round rapidly within it, in such a way as to throw off by 
centrifugal force the dust which they carry along with them. 
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DESTRUCTOR FURNACES, BOILERS, AND ASH-HANDLING RAILWAY. 


Cleaning doors are provided for the removal of the dust at 
any time without stopping the furnaces. 

The chimney, which was also built by the Horsfall 
Destructor Company, Limited, has a height of 100 feet and 
an internal diameter of 8 feet. It is octagonal in form, and 
is lined throughout with firebrick. 

The engineer estimates that about 40,000 tone of refuse 
will be passed through the destructor per annum, end 
places its calorific 
value at ,'th that 
of good steam coal. 
The Borough Coun- 
cil, therefore, expects 
to save the cost of 
2,000 tons of coal 
per annum. 

The system of 
steam pipes consists 
of a 9-inch diameter 
ring main with a 
branch to each 
steam alternator, 
and an auxiliary 
ring main of 
34 inches diameter, 
which supplies 
the three exciter 
engines and the feed pumps. The steam pipes are of 
lap-welded steel, with mild steel flanges, and are 
supported on roller bearers. Ample provision has 
been made for expansion by the adoption of copper 
bends, and the range is drained by means of six 
separators of Holden & Brooke's manufacture, which are 
connected to steam traps discharging to the feed-water tank, 
the traps being fitted with three-way cocks and bye-passes to 
allow of inspection. The main exhaust pipe is of cast-iron, 
21 inches in diameter. : 

The exhaust steam from the exciter engines is taken by 
cast-iron pipes, 6 inches in diameter, to a Royle's feed-water 
heater situated in the pump room, to which the exhaust from 
the feed pumps is also led : the heater is arranged with a 
bye-pass to allow 
the engines to ex- 
haust direct to the 
atmosphere when 
required. 

Careful attention 
has been given to 
the supply of water 
for boiler feed and 
condensing pur- 
poses. River water 
is used for the 
latter, but it was 
not considered suit- 
able for the boilers. 
An artesian well, 
sunk to a depth of 
500 feet by Messrs. 
A. C. Potter & Co., 
under a separate con- 
tract, will supply all 
the water required 
for the boilers, 
there being in addi- 
tion a supply from 
the town mains as 
a standby. The bore 
of the well is uni- 
form throughout, 
with a diameter of 94 inches, and is lined with steel tubes 
to a depth of some 300 feet. 

The pump barrel is 74 inches diameter, and is placed at a 
depth of 165 feet from the surface, with 80 feet of suction 
pipe, the still water level being 104 feet from the surface. 
The pump is driven through spur gearing by a 14-B.H.P. 
motor. The water, whether taken from the well or from the 
town mains, will be softened by apparatus described later, 
and led to an underground reservoir in connection therewith, 
having a capacity of 35,000 gallons, whence it flows by 
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gravity to the feed tank in the pump room. There is also 
a direct connection between the town mains and the feed tank 
to meet emergencies. Two vertical Weir pumps are installed 
for boiler feeding, each capable of delivering 4,000 gallons 
per hour. <A duplicate system of feed pipes has been 
arranged, the water passing in one case through the feed 
water heater mentioned above, and the two economisers in 
parallel, or through 
the economisers 
alone, and in the 
other case direct to — T Se 
the boilers. ASIS TED 2 

The feed pipes 
"i of wrought-iron, 

l inches diameter, 
en heavy cast 
flanges and copper 
bends to the boilers. 

Hopkinson's 
valves are used 
throughout the 
steam and feed pipe 
systems, and the 
pipes and flanges 
are lagged with 
coverings of sec- 
tional magnesia. 

The water-soften- 
ing plant above re- 
ferred to treats the 
water by Clark’s pro- 
cess ; this is carried 
out on the“ Atkins“ 
system, named after 
the inventor, Mr. 
W. G. Atkins, 
whereby a certain quantity of caustic lime is mixed with the 
water, the mixture is run into large tanks, where the chalk 
is precipitated, aud finally filtered. The plant is capable 
of dealing with 8,000 to 10,000 gallons of water per hour. 

The guarantee requires that'any intelligent workman can 
operate the plant, and that water with 15 or less degrees 
of hardness must be softened so that the hardness is 
reduced to less 
than one-half grain 
of carbonate of lime 
per gallon if re- 
quired, 
The plant con- 
gists of the following 
parts :— 

I. Alimeslaking, 
straining and stor- 
ing machine. 

2. À cylinder in 
which lime water is 
formed. 

5, A Mmirer 
being a shallow 
trough fitted with 
baffle plates. 

1. A cistern in 
which the actual 
softening takes 
place. 

5. A filter. 

The method of 
working is as fol- 
lows :—The lime is 
delivered direct into 
a hopper which 
forms part of the 
lime-slaking machine. The machine is set in motion, and in a 
few hours sufficient lime to last three weeks is automatically 
reduced to the form of **cream of lime," and stored in a 
mill under the hopper. This mill is fitted with stirring 
arms and a self- cleaning strainer ; about once a day the 
“cream of lime” is stirred, and a certain quantity pumped 
into the lime water cylinder. A jet of water is admitted at 
the bottom of this cylinder and passes out at the top as a 


TiPPiNG FLOOR, BOILERS, AND STEAM PIPES. 


WATER SOFTENING PLANT, AND WELL-PUMP DRIVING GEAR. 


saturated solution of lime water. It is then conducted to 
the “ mixer” where it is joined by the hard water. There 
are two specially constructed regulating valves, by which any 
desired quantity of hard water and the correct proportion of 
lime water can be adjusted, and either supply can be turned 
on or off without interfering with the other. Whilst flow- 
ing through the mixer, the lime water and hard water mix 
automatically in a 
few seconds, and the 
water is delivered 
into the softening 
cistern, which is 
always full, and 
through which 
water is always 
flowing. It is 
during this period 
that the actual 
softening takes 
place, which may be 
described thus :— 
Chalk is dissolved 
in water by carbonic 
acid gas, being con- 
verted into bicarbon- 
ate of lime. When 
caustic or quicklime 
is udded to such 
water, the gas re- 
leases the chalk, 
which together with 
the lime is precipi- 
tated. Itshould be 
carefully noted—for 
it is a point on which 
misapprehension 
exists—that so long as the chalk is in solution it hardens the 

water, but as soon as it is precipitated, or in suspension, it 
has no hardening effect. The water is now soft, but exces- 
sively turbid owing to the deposit. This may be allowed to 
subside, but it may De removed much more quickly by filtration. 
The important point is that the softening or precipitation of 
the chalk is a strictly chemiva/ action, whereas the removal 
of the precipitate, 
whether by  sub- 
sidence or filtration, 
is entirely mechani- 
cal and has no power 
whatever to soften 
the water. 

The filter consists 
of a series of hollow 
discs covered with 
cotton filter cloth. 
The discs aresecured 
to & hollow centre 
tube, and the tube 
and discs are mount- 
ed in a cistern. The 
water is admitted to 
the cistern, filters 
through the cloth, 
leaving the deposit 
on the outside, 
passes inside the 
hollow discs to the 
centre tube and is 
delivered outside 
the cistern, When 
cleaning is neces- 
sary, usually once a 
day, the discs and 
tube are revolved by means of gearing provided for this pur- 
pose, jets of water play on the discs, and the deposit which 
has been arrested is washed off ina few minutes, passes down 
a waste pipe, and filtering can be resumed. The advantages 
claimed for this system of filtering are that the filtering 
medium is cheap, it is arranged vertically and takes up little 
room, and it is readily cleaned by mechanical means. 

The engine room is 110 feet long, 42 feet wide, and 30 
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feet in height to the springing of the roof. The walls are 
entirely faced with white glazed bricks, relieved by bands 
and string courses of salt glazed bricks. The floor is paved 
with mosaic work, with hand laid borders. A special feature 
of the room is the abgence of all pipe work, which is arranged 
under the floor level. 

A gallery runs 
round two sides of 


the room and ets IN — — j> æ 


carries the main HARD WATER SUPPLY CISTERN 
switchboards and a at uu iio 
switchboard at- 
tendant's office ; 
space is left at one 
end of the room for 
an additional engine 
and dynamo. "Two f 
entrances to the „7 
destructor house are 
provided from the 
engine room, one 
from the gallery and | 


SOFTENING 


one from the floor, LIME SLAKING AND STORAGE MACHINE 


and these are care- 

fully protected by 

double doors and 

glazed screens with 

the object of excluding dust. 
The steam alternators are three in number, each set con- 

sisting of a two-phase generator of the fly-wheel type coupled 

direct to a horizontal compound condensing engine. The 

engines are of the low speed Corliss type, made by Messrs. 

J. Musgrave & Sons, Limited, of Bolton, and each is capable 
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PLAN OF ATKINS WATER-SOFTENING APPARATUS. 


There is a continuous and automatic system of lubrication, 
with the requisite draining arrangements for waste oil fitted 
to all working parts. 
The pistons are fitted with Buckley's patent packings. 
The cylinders are non-jacketted. The high pressure cylin- 
ders are 17 inches 
diameter, and the 
low pressure cylin- 
ders are 33 inches, 
with a stroke 
of 3 feet 6 inches. 
The high pressure 
cylinders are fitted 
with Corliss valves 
and Musgrave's 
patent automatic 
cut-off motion, con- 
nected direct to the 
governor, thereby 
dispensing with an 
equilibrium throttle 
valve, and giving 

greater regularity 
in the 


* 
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speed of 
the engine. The low 
pressure cylinders 
also have Corliss 
valves. "The cylinders are lagged with planished steel, and 
fitted with Crompton’s patent metallic packings. 

The three two-phase generators were constructed by the 
General Electric Company, Limited, at their Manchester 
works. Each generator is capable of giving a normal output 
of 300 Kw., each of the two sets of coils being capable of 


GENERAL VIEW OF ENGINE Room. 


of giving 450 B. H. P. when supplied with steam at a pressure 
of 130 lbs. per square inch at the engine stop valve, and with 
a vacuum of 24 inches of mercury in the exhaust pipe. 

The governor is capable of controlling the speed of the 
engine within 3 per cent. from no load to full load, and is 
provided with means of adjustment to vary the speed 5 per 
cent. about the mean speed whilst running. 


giving 150 KW. at all pressures from 2,800 to 2,000 volts at 
the terminals of the machines. "The machines will also give 
an overload of 330 kw. continuously for two hours. The 
speed is 93:7 revolutions per minute, and the frequency 50 
cycles per second. 

The energy stored in the fly-wheel when running at its 
normal speed is 1,800,000 foot-pounds. __ 
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The field magnet poles with their windings are fixed on 
the periphery of the fly-wheel. The poles are laminated, 
rivetted together, and fixed to the fly-wheel rim by means of 
steel wedges, the latter being securely fastened to the fly- 
wheel by strong bolts passing through its rim. 

There are 64 laminated poles on each fly-wheel, wound 
with round copper wire, the exciting current being 
brought to them through two slip rings. The diameter 
over the poles is about 14 feet. The necessary current 
for exciting the field coils is obtained from the continuous 
current dynamos driven by high-speed engines mentioned 
below. 

On the inner circumference of the stationary armature 
are spaced 256 slots which carry the copper windings. 
These windings are arranged to form two circuits, one for 
each phase. The windings of the one circuit have straight 
ends, whilst those for the other circuit have bent ends, as is 
the usual practice. The insulation between the coils and 
the iron frame is efficiently effected by mica tubes, and the 
coils are fastened securely in the slots by means of strong 
fibre wedges. 

The four ends of the two series of windings are brought 


out to terminals, from which the current is carried to the 
switchboard for distribution to the various circuits. 

There are three continuous current dynamos, which were 
also made by the General Electric Company, Limited, for 
exciting and other purposes. Each is capable of giving an 
output of 600 amperes at 100 to 110 volts, at a speed of 
460 revolutions per minute, and each is direct coupled on 
one bedplate to a high-speed enclosed type compound engine 
of Messrs. Musgraves make. They supply not only the 
necessary current for exciting the field magnet circuits 
of the three large generators, but also the various electric 
motors which are used for driving the Condensing plant, 
economisers, and stokers. They also ¿apply the necessary 
power for lighting the buildings and inclined roadway by 
arc and incandescent lamps. Either of the three dynamos 
is, of course, far more than capable of supplying the 
current required for the three generators. The dynamos 
are shunt wound, having four poles with cast-steel yokes, 
whilst the armatures are of the slotted type, with former- 
wound coils placed in the slots. The commutator is built up 
of hard-drawn copper, fitted with carbon brushes, and con- 
forms to the usual specification as to temperature and fixed 
position of brushes. um 

Three Ferranti rectifiers of the latest type are placed in one 
corner of tlie room, with provision for a fourth, for supply- 


ing the public lighting circuits. The switchboard in con- 
nection with these is fixed on the wall beside the rectifiers. 
It is arranged for three circuits, any one of which can be fed 
from any one of the rectifiers. 

A 15-ton overhead crane traverses the room from end 
to end. 

The three steam alternators are fitted with Kórting ejector 
condensers placed partly above the engine room floor level 
and partly in the pipe trench; a branch is run from each 
condenser to the main exhaust pipe, in which is fixed a Blake 
and Knowles automatic exhaust valve to enable the steam 
to escape to the atmosphere in case of any failure of the con- 
densing plant. Each condenser is required to give a vacuum 
of 24 inches of mercury when dealing with 10,000 Ibs. of 
steam per hour. The condensers are supplied with water 
from a large tank placed on the roof of the pump room, kept 
filled by three motor-driven centrifugal pumps of 18 B. H. P. 
each, running at 1,200 revolutions per minute, the motors 
being of the General Electric Co.'8 standard make. These 
pumps are placed in the pump room, and each is capable of 
delivering 33,000 gallons of water per hour through a total 
lift of 48 feet at low tide. 


JV 
3 ree | 
%, 
QN 
( \ | 
| | Sa Am AE 
= — H [le 
BIEREN 
TERI 
i / i f | : E 
/ » 
“WS, 
I 
A 


300 K W CENERATOR. 


3OOO VOLTS. SOAMPS D 


ani — ——À 


The supply pipe to the condensers is 14 inches in diameter, 
andis carried on brackets fixed to the wall of the destructor 
house, with a 9-inch branch to each condenser. The 
water returns to the river through cast-iron pipes dis- 
charging over a concrete apron on the foreshore. The con- 
densing water is drawn from a closed sump made of piles on 
the foreshore, but as water could not be obtained from this 
sump at all states of the tide,a line of 24-inch cast-iron 
pipes was run out into the river for a distance of 170 feet. 
These pipes kave spherical joints to allow of some slight 
play, and terminate in a cast-iron sump which is always 
submerged. 

In order to clean the second sump and line of pipes of the 
river mud which is expected to collect in it, arrangements 
have been made for discharging the contents of the overhead 
tank, already referred to, into the pipes when required. It 
is anticipated that the powerful flush that will thus be 
obtained will have the desired effect. 

The switchboard for controlling the distributing circuits 
and alternators is fixed on a gallery 10 feet above the floor 
level, so as to enable the engineer in charge to have a full 
view of the machinery in operation below. The board, which 
is of the Ferranti type, is divided into 15 panels, six of 
which are allotted to the generators, six to the feeders, two 
for the rectifiers, and one for a testing circuit. 
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Each generator panel contains one amperemeter, and one 
main switch for connecting and disconnecting the machine 
to the bus bars, and the necessary safety fuses. The circuit 
panels are fitted in a similar manner, and the whole are of 
enamelled slate. The usual synchronising voltmeters, trans- 
former, &c., are provided, as well as a plug board, so that any 
section of the bus bars and corresponding panel or cable con- 
nections can be connected up to a testing circuit leading to 
the testing room. Plugs are used for isolating the various 
sections. — In the office on the switchboard gallery there is 
a recording voltmeter for continuously recording the pressure 
across the bus bars, and six integrating wattmeters placed 
in the earthed cables connected with the alternators, so 
that the outputs of both phases of the alternators may 
be continuously recorded. A pilot voltmeter on the main 
board also indicates the pressure on the network at all 
times, 

The low pressure board, which is also on the gallery, is 
provided with the usual instruments, switches, and shunt 
regulators for the three 60-Kw. dynamos above mentioned, 
and with switches and fuses for controlling the various motors 
in the building and the lighting of the station. 

All the principal connections between the switchboards 
and machines are run beneath the floor level, and are made 
with rubber insulated, and, in the case of the high pressure 
cables, lead-covered cables. 

With the exception of the offices, the cables for station 
lighting are carried in water-tight ‘Simplex " steel conduits. 
There are six distribution boards, to which the current is 
transmitted from the works lighting board, which is placed 
under the switchboard gallery in the engine room. 

The inclined roadway and destructor house are lighted by 
eight 12-ampere arc lamps, four similar lamps being sus- 
pended from swivelling brackets of handsome design, two on 
either side of the engine room. 

There is also a large number of incandescent lamps, 
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and are concentric, lead-covered, yarned outside, and com- 
pounded. They are drawn into Doulton conduits under 
the footpaths, and into cast-iron pipes under roadways. 
At road crossings, however, wrought-iron pipes, embedded in 


GENERAL ELECTRIC 60-kw. DyNaMOS, AND MusSGBAVE HIGH-SPEED ENGINES. 


and wall plugs have been provided at all points where 
hand lamps will be required for inspecting and cleaning 
purposes. 

The cables for public and private lighting purposes were 
supplied by the British Insulated Wire Company, Limited, 


concrete, have been used, special reducing pieces of Doulton 
ware being employed for gradually changing the shape of the 
ducts from the square form of the Doulton conduit to the 
round form of the iron pipes. High pressure feeders for 
both phases run from the generating station to the sub- 
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stations, where the pressure is reduced from 2,800 volts to 
200 volts by stationary transformers ; two-wire distributors 
radiate from the sub-stations, the two phases being run, 
one down one side of the streets, 
the second down the other side. The 
two phases will therefore be available 
everywhere where power is required for 
motors. 

In addition to the above, two circuits 
of single cable run through the principal 
streets for public arc lighting, which 
is described later on. Spare ducts 
have been provided liberally for future 
extensions. | 

. There are at present five sub-stations, 
each of which contains two 50-kw. 
transformers, one for each phase. The 
high pressure windings on these trans- 
formers are connected up to the feeders 
through quick-break fly-off switches 
and fuses, while the low pressure sides 
are connected up to the distributors 
through removable spring contact 
fuses. 

The switching arrangements, as well 
as the transformers, are placed in water- 
tight cases; all iron work is earthed, 
and a Cardew earthing device is fitted to 
each transformer. Due provision has 
been made for ventilating the sub- 
stations, which are lighted with incan- 
descent lamps supplied from the low 
pressure bars in the switch boxes. The 
chambers are all lined throughout with white glazed bricks. 

With the exception of the refuse destructors and Babcock- 
Wilcox boilers, which were supplied under Messrs. The 
Horsfall Company’s contract, and the artesian well, by 
Messrs. Potter & Co., Messrs. The General Electric 
Company, Limited, as contractors, have been responsible for 
the whole of the machinery and plant so far described. 
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The public lighting consists of 86 arc lamps, carried on 
posts of ornamental design bearing the Borough arms, and 


run in two circuits with about half the number on each. The 
lamps are 12-ampere 32-hour double carbon lamps of the 


General Electric Company’s standard type, fixed about 


MAIN SWITCHBOARDS. 


25 feet from the gronnd. Brackets are also provided 
on each post for two 32-C. p. incandescent lamps, which are 
automatically switched on when the arc lamps are switched 
off or fail. 


The well-known Edmunds switch is employed for ‘this 
purpose, and is fixed in the base of each lamp-post. This 
switch, it may be mentioned, has recently been re-designed 
and improved. 

The lamps are supplied with current through the rectifiers 
at the generating station, and the two circuits have been so 
arranged that, in the event of one circuit failing, the street 
lighting would only be reduced by one-half, and no district 
would be placed in darkness, 


Private consumers will be supplied at a pressure of 200 
volts, while for motors both a single-phase and a two-phase 
supply will be at hand. 

The charge for lighting purposes is 5d. per unit, and for 
motive power 21d. per unit during the hours of daylight. No 
meter rent will be charged. 

No “free wiring" contract has been entered into, but 
it is satisfactory to note that the number of applications for 
supply already amount to an equivalent of some 10,000 8-c.r. 
lamps. 

As already stated, Mr. F. H. Medhurst has acted as 
consulting engineer throughout ; Mr. R. F. Ferguson is 
chief engineer and manager, assisted by Messrs. J. I. Morris, 
A. Murdoch, and F. C. Sheppard. 


We are indebted to Mr. Medhurst, Mr. Ferguson, and to 
the various contractors for the information embodied in the 
foregoing description, and for facilities to obtain photographs 
of the installation. 


The scheme, as will be seen, has been carried out on broad 
and progressive lines. Profiting by the lessons of Shore- 
ditch, the engineer has arranged the destructor furnaces in 
such a way as to ensure a continuous supply of heat to the 
boilers, and no difficulty is experienced through irregularity 
of pressure. The completeness of the arrangements for 
dealing with the water supply is also worthy of note. 


It is a matter for congratulation that the whole of the 
work, including the two-phase plant, has been carried out 
entirely with British materials and labour. The two-phase 
system of distribution adopted exactly follows the lines which 
we have long advocated, for cases where direct, current supply 
is impracticable, and we confidently anticipate that it will 
prove to be justified by the results. 
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CONTRACTS CLOSED. 


(Continued from page 278.) 


Colne.—The following is a list of tenders submitted and 
accepted for electric lighting and plant required by tl-e Corporation. 
Mr. A. G. Cooper is the borough electrical engineer :— 


SECTION 1.——BWITCHBOARD. 


Mechan & Son .. : .. £6829 0 0 
E ectric Coustruction tee Caan .. 1,030 0 0 
Brush Electric: 55 mpany, Limited 92 920 0 0 
Greenwood & Batley .. .. 1,18 0 0 
- : Heaton & G. ith .. 47 "m ne 825 .. 1,053 0 0 
n Limited. ee ee ee ee 980 0 0 
Siemens Bros. & Co. Limited s T Vs .. 1050 0 0 
John Fowler & Co., oiia e n 6 o 73100 
"Warren, Beattie & Co. os ee ee ee 800 0 0 
Cowa s, Limited | "-—— Hun ue 680 0 0 
Crompton & Oo., Limited es - 70 0 0 
General Electric Company, Limited wee ege .. 1015 0 0 
8. H. Heywood ss a ee 80 0 0 
British Schuckert Company, Limited ^ ee ee 800 0 0 
Brook, Hirst & Co. oe we - 70 0 0 
Fryer & Co. A a ee E s os es 840 0 0 
Bertram Thomas ee ee ee es ee e e 9538 0 0 
SECTION 2.—BALANCER BOOSTER. 

Electric Construction Company, Limited a . £585 

Brush Electrical . mpa-y, Limited .. 680 

Greenwood & Batley .. 0 oe os 598 

: Bergtheil & Young os zé 597 

Lister Electric Power Comps, Limited zx .. 550 


Siemens Bros. & Co., Limited 

Jobn Fowler & Co., Limited .. 

W arren, Beattie & Co. 4 T - 
. Cromp on & vo is is 
Gene a Electric Company, Limited NS es 
Selmony & Co. vs s s s 
Bruoe Peebles & Co. PT ET ži 
British Gohuckert Company, Limit. 4 2 *- 
Lancash're Dynamo Compauy, Limited . 


"a ci, 515 


* 


Q 
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J. P. Hall & Co. . ws 
Newton Electrical Works Company, Limited ee 
Mather & Platt, Limited ET s - 
Bertram Thomas és TA sé - is ee 
Section 8.—Paren INSULATED CABLES. 
Henley's Telegraph vor Company, ie 0 0 
G. A. Nussbaum. ss .. 10 0 
Biemens B: os. 18 ae a a S .. 4,58715 0 
Johnson & Ph ulipe vx s oo 4, 0 0 
W. T. eb & Limited 4,441 10 0 
British Insulated Wire Company, Limited (accepted) 4,422 19 11 
. Callender’s Cable & Construction Company - .. 4,600 11 2 
8t. Helens Cable Company, Limite ve v .. á, 8 3 
Western Electric Company . vs xs Vs ee 7 6 
- SECTION 4.—EARTHENWARE CONDUITS. . 
Albion Clay Company, N .. (accepted) £1,198 6 8 
M & Baucus x ss T .. 1,186 4 3 
Jobnson & Philips  .. vs vá T 85 .. 1,5117 6 
Doulton & Co. LE 0 ee es ee ee ee ee 1,185 16 8 
Hosea Tugby & Co. ee ee ee ee ee ee 1,501 16 8 
Section 5.—8U0PRRHEATER. 
Baboock & Wiloox, Limited $a .. (accepted) 2140 0 0 
Lindsay, Burnet & Co., Limited .. s ae ie 115 0 0 
SECTION 6.—ACCUMULATORS. 
Electrical Power Storage Company, pines T £1,778 0 0 
Chloride Electric Storage Syndicate 8 ae ee 1,961 0 0 
Ashoo e Benson Pease oe a as sa .. 1,85 0 0 
Hart Accumulator Company.. 90 <à ss .. 1669 0 0 
Tudor Accumulator Com mpeny f 1,465 0 0 
British Power Traction pany, Limited (accepted) 1498 0 0 
SECTION 7.—EsgEcTOR CONDENSER, 
Kortivg Bro. oe i» ss T . 458 10 0 
T. Ledward & Co. oe ee ee ee ee Tl 0 0 
SECTION 8.—MoToR OENTRIFUOAL PUMP. — 
Electrio d Company, Limited . „ 4200 0 0 
W. H. Allen Son & Co ee es ae is 170 0 6 i 
Greenwood & & Batley, Limited .. (accepted) 108 00 
Lister Electric Power Company, Limited a» 140 6 0 
Warren, Beattie & Co. a $s 198 0 0 
A & H. Gwynne, Limited T m 181 0 0 
Lanoashire Dynamo Company, Limited . oe 180 0 0 
Morley e S Engineering Company, Limited vs 0 0 
‘ga oe 0 0 
. Newton Electric Works Company, Limited "s 928 112 0 0 
, Mather & Plats es M we 180 6 0 
' British Schuakert Company, Limited  .. .. .. 160 0 0 


Battersea.—The Borough Council have accepted the 
offer of Messrs. Heathman & Co. to supply two telescopic ladders 
for use in connection with the arc lamps, at & cost of £58. 


Bradford.—At a meeting of the City Council on Tuesday 
last the tender of Messrs. R. W. Blackwell & Co., Limited, for the 
complete overhead equipment of the Idle and Thackley, Clayton 
and Queensbery, and Farsley section of the Corporation tramways, 


for the sum of £6,204, was accepted. The teuder of the British - 
Wire Company, Limited, to supply tramway cables for 


Insulated 
these sections for £3,431 48. was also accepted ; and so also was the 
tender of the Phauix Dynamo Manufacturing Compauy, Limited, 
for the supply, at a cost of £526, of two 60-H.P. motors, required 
for a cold storage department at the St. James's abattoirs. 


Brighton,—The T.C. has accepted the tender of D. 
Bruce Prebles & Co. for three steam dynamos (one 330-kw. and 
two 200-Kw. tramway sets) for the North Road electricity works 
for £7, ^t and £440 for a motor-driven booster; also that of 
Messrs. R. W. Blackwell & Co. for a tramway switch-board at 


~ 


Bristol.—The City Council has accepted tenders for 
electricity works extensions as follows :—Low teusion power board, 
S. Z. de Ferranti, Limited, £193; storage battery, Electrical Power 
Storage Company, Limited, £766 ; electric crane, Higginbottom aud 
Maunock, £772; steam circulating pump, Bumsted & Chaudler, 
£400. | 


Colchester.— Messrs. Davey, Paxman & Co. are to supply 
piping, &c., for the condensing plant at the electricity works, for 
£295. The E.P.S. Company will supply an additional storage. 
battery at £823. 


Partick.—Messrs. Bruce Peebles have secured the con- 
tract for the supply of steam dynamos, balancers and boosters, for 
this burgh. 

Piymouth.—4A contract for the extension of the elec- 


9 0 works buildings at £8,384 has been given to Mr. W. E. 
e. 


Swindan.—At Tuesday's meeting of the Town Council the 
Electric Light and Tremways Committee recommended the accept- 
ance of the tender of Messrs. Siemens Bros. & Co. for the supply of 
three dynamos for the sum of £7,355, under contract No. 1 of the 
scheme for the provision of a system of electric lighting and traction 
for the borough. There were in all 53 tenders, the highest tender 
being £9,400 and the lowest £6,046. It will therefore be seen that 
the Committee did not recommend the acceptauce of the lowest 
tender, which, it was stated, did not comply with the specification. 
The main reason for the acceptance of Messrs. Siemens’s tender, 
apart from the price, was stated to be the suitability of their dynamos 
for a system of combined lighting and traction. The contract price 
includes, in addition to the three dynamos, the provision of three 
of Messrs. Browett & Lindley's (Manchester) triple expausion 
engines of 350 H.P. each. In the subsequent discussion it was 
stated that overhead traction would be adupted, the Mayor, himself 
au engineer, stating that the recent accident at Liverpool was due 
to the falling of telephone wires on the tram wires, not to auy 
defect in the system of overhead traction. It was stated that 
Messrs. Siemens's contract included every safety appliance that 
could be provided. The Council, with but one dissentient, decided 


to accept Messrs. Siemens's tender. 


Wolverhampton.—The T.C. was recommended to 
accept tenders as follows:—The British Thomson-Houston Com- 
ny, Limited, two single-deck cars at £544 10s. each, and one 
itto at £539 5s. The British Westinghouse Company, Limited, 
two single-deck cars at £537 8s. 6d. each, and one at £536. 
Messrs. Dick, Kerr & Co., Limited, two single-deck cars at £560 
each, and one at £595. At Monday's Council meeting, however, the 
matter was discussed, and in the end it was resolved to purchase one 
double-deck and two single-deck cars from each of the three firms. 


Worthing.—Mesers. J. Fowler & Co. (Leeds), Limited, 
have secured the Corporation's contract for a main switchboard at 
about £1,015. 


Yarmouth.—The contract for 800 tons of rails for the 
Corporation electric trams has gone to a Belgian firm. Three 
British steel manufacturers ue in, the lowest tender being £7 5s., 
and the highest £7 13s. 6d. per ton. In every instance the 
American, German, and Belgian makers are stated to have been 
lower. The accepted tender was £5 168. 


——————— 


FORTHCOMING EVENTS. 


| Friday, February 15th—At 9 p.m. Royal Institution of Great 


Britain. ''Electric Waves," by Right Rev. Monsignor 
Gerald Molloy, D.D., D. Sc. 


At8 p.m. Institution of Mechanical Engineers, Storey's 


Gate, 8. W. Pa on Light Lathes and Screw 
Machines,” by John Ashford, A. M. I. Mech. . 
. Syllabus :— 


IxTRODUCCTION.— Requirements of ligbt lathes, of turret lathes, 
and of automatic screw mac hines— earing parts—The spindle 
and bearings—Thrusts—Adjusting or gib ‘atrips—Slide surfaces 
and lathe-bed sections—Release-nut clutches—Spéed verlation 
—Frieti. n au iH ar—Changes of traverse—Saddles— Loose 
headstocks—Combined nut-release and quick-withdraw. © 

Tonn -T Latuss.—Different forms of collet-chucks—Stock 
feed — Turrets— Flat turret iathes—Swedish turret lathe—Ho!low 
hexagonal tur et lathe—Cross-turret lathe—Incl.ned-turret 
lathe - Turret traverse—Cross slides—Leader-screws. 

Fort, Automatic Scazw Maocuines.—Heads' ocks— Automatic 
turrets—The * Herbert "—The “C eveland"—The ., Wolel.y " 
-The Brockie "; and other automatio rorew machines. 

Baturday February 16th.—At 11 am. The Institution of Elec- 
trical Engineers. (Students' Section) Visit to the 
Willesden Works of the Metropolitan Electric Supply 
Company, Limited. 

Tuesday, February 19th.—At 8 p.m. Royal Institution. Prof. J. 
A. Ewiug, M.A., F.R.S, M. Inst. C. E., on Practical 
Mechanics (Experimentaliy treated): “First Prin- 
ciples and Modern Illustrations " (Lecture V.). 

Wednesday, February 2Uth.—At 8 p.m. Institution of Junior 
Engineers. “Works Management” Lecture IL, by 
Mr. A. H. Barker, Wh.8c., B.A., B.Sc. 

At 8 Society of Arts, ninth ordinary meeting. 

„ Éome Features of Havay Travelling: Past and 

Present.” By Frederick M ott 
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ar February 2lst.—The Institution of Electricat Engineers. 


Extra Meeting at Institution of Civil Engineers. If 
the discussion on Mr. Mordey’s paper is closed, the 
—“ The Electrical Power 


following paper will be-read : 
Bill of 1900: Before and After,” by W. L. Madgen, 
Member. 

Friday, February 22nd.—At 5 p.m. Physical Society. 
subjected to X-rays loses its dischargi 
how it discharges Blectricity.” 
Villari 


“How Air 


ng property, and 
By Prof. Emilio 


At 8 p.m. Electro- Harmonic Society's Concert. Ladies 
night. 

At 9 p.m. Royal Institution. 

.C.B., &c., on “ Metals as Fuel.” 


BEA February 29rd.—At 2.30 p.m. Institution of Junior 
E 


ngineers. Visit to the Willesden Station of the. 


Metropolitan Electric Supply Company. 

Institution of Electrica] Engineers. (Students' Section). 
Visit to the Bankside Works of the City of London. 
Electric Lighting Company. 


At 3 p.m. Royal Institution. The Right Hon. Lord 


Rayleigh, M.A., D.C. L., LL.D., Sc. D., F.R.S., M. R. I. 


“ Sound and Vibrations (Lecture I.). 


LONDON COUNTY COUNCIL TRAMWAYS. 


YESTERDAY a demonstration of the system of electric traction. 
adopted by the Council took place at the Tramways Depot, 
Camberwell, in the presence of a large number of borough 


— 


Sir W. Roberts-Austen, 


Lastly, it is rather a pity that, while the Kennedy conduit 
is shown above ground, the one which is actually at work, 


and is therefore covered up, is the Westinghouse conduit. Is 


it quite fair to exhibit one—and use the other for demon- 
RAE the successful operation of the system ? 


NOTES. 


uu 


Wireless v. Submarine Telegraphy.—In an interview 
with the St, James's Gazette, the managing director of the 
Anglo-American Telegraph Company laughs to.scorn the 
idea that wireless telegraphy will-soon out-distance telegraphy 
by wires for long distances, ‘in regard to either expendi- 
ture, speed, efficiency, or secrecy. - 


The Board of Trade and the Electric Lighting Acts. 
—On Friday, March 1st, the Board of Trade will hold an 
inquiry into the application which has been made to it for 
alterations to be made in the provisions relating to higher 
pressure supply. See our “ Official Notices“ this week. 


SKELETON OF THE L. C. C. CONDUIT. 


councillors and other visitors. The accompanying illus- 
trations give a rough idea of the conduit devised by Prof. 
Kennedy, and a few particulars are given below: — 


Tbe track is to be double, of 4 feet 84 inches gauge throughout; 
the running rails are steel, of the girder type, weighing 102 lbs. 
per yard. The slot rails are also of steel, weighing 50 Ibs. per yard; 
the slot is inch wide. The conductors are soft steel T-rails, weighing 
23 lbs. per yard, carried by insulators spaced 15 feet apart. Cast- 
iron yokes, at intervals of 5 feet, carry the. slot rails, and are also 
tied to the running rails. The ‘conduit is of concrete, 1 foot 94 
inches deep inside, 2 feet 14 inches outside; the track rails rest 
upon a concrete bed 8 inches thick. 

Both conductors are insulated, and divided into half-mile sections ; : 
the supply pressure will be 500 volts. The insulators are carried 
on cast-iron pedestals fixed in concrete. Double-decked bogie cars 
will be used, carrying 64—70 ngers each. 

The car and track, which formed part of the exhibit of the British 
Westinghouse Electric Company, Limited, at the Tramways Exhi- 
bition last year, are also on view and in operation at the depót. 


Further particulars must be held over till next week, 


owing to the pressure on our space. We may, however, call 
attention to the fact that the new conduit differs radically 
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CROSS-SECTION OF THE L.C.C. CONDUIT. 


p 
* 


ron those which are working successfully in New York, in 
that (1) the track rails are not carried by the yokes ; (2) the 
insu'a'ors are supported from below instead of from the top 
of the conduit. 


Personal.— Mr. F. R. Battey has been appointed 
managing engineer at the Northallerton electricity works. 

Mr. John Westwood, late foreman in -the service 
of the Electric Construction Corporation at the Showell 
Road depót, Wolverhampton, was on Saturday presented 
with an address and a purse of gold by the officers and 
employés connected with the electric works, as a mark 
of respect, and esteem, upon his retirement from the service of 
the company. 

Mr. E. Cross, works engineer at Aberdeen Corporation 
electricity works, has been appointed borough electrical 
engineer to the Corporation of Rotherham. 

The Dewsbury Corporation has decided to advance the 
salary of Mr. O. M. Jonas, electrical engineer, from £250 
to £350 per year. Last year there was a profit, for the first 
time, of about £200 on the working of the department. 

We read in the Western Electrician. that Mr. C. T. 
Yerkes, whose recent activity in connection with underground 
electric railway enterprise in London has recently attracted 
considerable attention, has engaged Mr. James R. Chapman, 
electrical engineer of the Chicago Union Traction Company, 
to come to London for a period of three years in con- 
nection with his London line. Mr. Chapman has had long 
experience in both the construction and management of elec-. 
trical tramlines and railroads. Ri 


"Marconi Telegraph y.—Dr. J. A. Wieuiing says that 
Mr. Marconi has succeeded in establishing wireless com- 


munication in both directions, duplexed, between the Lizard, 


Cornwall, and St. Catherine’s, Isle of Wight, a distance of 
200 miles: E 

French Association for the Advancement of 
Science.—The French Association for the Advancement 
of Science will hold its annual meeting this year at Ajaccio, 
in Corsica, in Septemher. 
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Electric Power Supply in the Metropolis.—At a 
meeting of the Institution of Junior Engineers held at the 
Westminster Palace Hotel on Friday, February 8th, the 
chairman, Mr. Percival Marshall, presiding, a paper was read 
by Mr. L. F. Awde on * Electric Power Supply in the 
Metropolis.” 5 T 


After emphasising the importance of the subject of a cheap and 
general supply of electricity for power purposes, as evidenced by 
the attention devoted to the latge power distribution schemes during 
the last session of Parliament, the author referred to the compara- 
tively small amount of electric power at present used in London, 
and dealt with the difficulties attending the supply of electricity for 
power purposes from the existing stations in the metropolis at a 
price that could really be considered as reasonable, and which would 
induce the manufacturing community to generally adopt this form 
of energy for machine driving, &c. The disadvantages attaching to 
the positions of most of the various stations, and their resulte upon 
the working costs, were dealt with at some length, and in this con- 
nection a curious fact was adduced, viz., that the average works 
costs for 1899 were exactly the same for both local authorities 
and companies, being 1°'91d. unit in both cases, the 
advantage resting with the Jo] authority only in the matte 
of rates and management to the extent of 0°37d. per unit. | 

After & reference to the attitude of the local authorities as to 
assessments of electric supply stations—when these were not their 
own property—the author protested against their proceedings with 
respect to the much-vexed question of smoke nuisance, and spoke 
strongly upon the action of the colliery proprietors last year in 
cornering the coal market, the results of which were so severely 
felt by all the electrical undertakings, and hinted at some counter- 
acting remedy that it might be necessary to find, should their tactics 
be sustained or repeated. He expressed himself in favour of one 
large station down the river, generating for power purposes and 
street lighting only, and submitted detailed estimates for such a 
station of a plant capacity of some 33,000 H.P., the whole scheme 
involving a capital expenditure of over one million sterling 
distributed as follows, the station estimates providing for five triple 
expansion sets of 3,500 Kw. each, and two sets of 2,500 KW. 


Lands $us pu £30,000 
Generating Station 645,000 

i Mains, &c. Jv 00 tee 105,000 
: Distributing Centres 288,000 
£1,068,000 


The system proposed was a three-phase generation, and distribu- 
tion at extra high pressure to transforming centres, the low pressure 
distribution to consumers’ premises being at 500 volts from rotary 
converters and batteries. The costs of working were set out in 
detail, showing a total cost of under $d. per unit, the maximum 
selling price being suggested at 14d. per unit, or lid. per horse- 
5 In the case of factories in the immediate neighbour- 
ood of the generating station, and with a view to encourage the 
erection of such factories, the special price for these was put at the 
low figure of 1jd. per unit, equivalent to very little more than jd. 
per horse-power-hour. The author dwelt upon the fact that in this 
country, and especially so in London, electrical engineering was a 
long way behind the times, and had been far outstripped in the 
direction indicated by American and Continental practice, but if 
such a scheme as he had propounded could be inaugurated, some of 
the grounds for self-reproach would thereby be removed, and the 
position of the metropolis as a manufacturing centre substantially 
improved. 
A discussion followed, and a vote of thanks was passed to 
the author. Asa sequel to the paper, a visit has been 


arranged for Saturday, February 23rd, to the Willesden 
station of the Metropolitan Electric Supply Company. 


Lectures.—At a meeting of the Cycle. Engineers’. 
Institute, held at Birmingham on February 7th, a paper was: 


read by Mr. R. A. Marples on “ The Utilisation of Electric 
Power Transmission in Factories.” - 
Before the Hampstead Scientific Society recently, Dr. 


William Garnett read a paper entitled “ A Glimpse of. the. 


Work of Lord Kelvin.” 


Electric Traction and the Housing Problem.—If 


` anybody, Mr. Charles Booth ought.to. knew something about - 
„ the conditions of life and labour in London, and he has just. 


: "read a paper o Improved Means of Locomotion as a Cure 
for the Hl 


n" Housing Difficulties of London." The idea of a - 
complete system of transportation radiating from congested - 
centres as a solution. is reasonable and practical, but not 


new, for electric traction advocates have advanced it over 
and over again, but they have not been always considerately 
treated. The- London County Council is beginning to move 


in the direction of electric’ lines, but if. private enterprise 


had been allowed to have its way five years ago, a com- 


plete system of 5 radiating from congested 
centres would have been in operation long before 1901. 
In fact, the housing problem would have been solving 

itself before political and social advocates had been fully 
aroused to its importance. However, the L. C. C. is having 
its own way, and we hope that Mr. Booth's dictum will urge 
it forward at greater speed, so that it may not only supply 
Londoners with a sorely needed up-to-date electric and tram- 
way service, but will help to solve a problem which teems 
with myriad knotty pointe. TA | 


The Institution of Electrical Engineers.—At a 
special meeting of Council of the Institution of Electrical 
Engineers, held on 7th inst., the following resolution was 
carried unanimously :— l 


That the Council of the Institution of Electrical Engineers, in 
special meeting assembled, hereby records its deep sense of the 
irreparable loss which the British Empire has sustained through the : 
lamentable death of Her Majesty Queen Victoria, and its sorrow, in 
which each member shares, that one, who spent Her life for the good 
of Her people, and to whom Her subjects were affectionately 
devoted, has been removed: from the scene of Her unremitting 
labours, and that a reign marked by unparalleled social, scientific and 
industrial progress has thus been brought to a close. | 

The Council humbly begs permission to express to His Majesty 
King Edward, and to the members of the Royal Family, its most 
sincere condolence and sympathy, and further to lay before His 
Majesty the assurance of its unswerving loyalty and devotion, and 
its earnest wishes that He may, with Her Majesty Queen Alexandra, 
long be spared to reign in happiness and peace over & loving and 
united people. 

It, therefore, direets that & sealed copy of this resolution, with 
copies of resolutions of condolence passed by local sections of the 
Institution be forwarded to the Home Secretary for transmission to 
His Majesty. 

Copies of resolutions have been received from the local 
sections of the Institution in Dublin, Glasgow and Man- 
chester, Calcutta and Cape Town, and the whole are to be 
forwarded to the Home Secretary on receipt of resolutions 
expected from other sections. 

A circular is about to be issued to members with reference 
to the summer visit to Berlin, which is to take place on 


June 22nd—27th. The main idea is to visit the important 


electricity works in Berlin, but arrangements are being 
made for varying the programme so as to include visits 
to other important German towns, The cost of the visit is 
likely to range from £10 to E22. Mr. Gisbert Kapp is the 
secretary of the German Reception Committee; the initial 
invitation emanated from the A.E.G. and Messrs, Siemens 
and Halske. 


Reduction of the Maximum Charge for Electricity. 
—From a communication recently received by the Skipton 
Urban District Council, it appears that the Board of Trade, 
having regard to the progress made since 1899 in electricity 
supply, is of opinion that the maximum charge of 8d. per 
unit should no longer be allowed. The Board proposes, 
therefore, to fix a maximum of 6d. per unit in the provi- 
sional orders now before: it and in all future orders. This 
is obviously a very important alteration, and intending 
applicants for provisional orders should take careful note 
of it. 


X Rays at Ladysmith.—At the Röntgen Society's 
meeting on 7th inst. Lieut. F. Bruce contributed a most 
interesting paper on * Experiences of X Ray Work during 
the Siege of Ladysmith,” but pressure upon. our space 
renders further notice impossible until our next issue. 


Appointment Vacant.— The Isle of Thanet Electric 
Tramways and Lighting Company want a competent elec- 
trical engineer to take charge of their power station and 
their electric lighting business. See Official Notices 
to-day. 


i — 2 2 £o ea 
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The L.C.C. appoints an Electric Tramways Engineer: 
~The L. O. C. had many electrical matters before ib at 
Tuesday's meeting, but pressüre upon our space compels us 
to hold all but one over until next week. The Council 


decided in December to appoint, in the engineer's depart- 


ment, an electrical engineer at a salary of £1,000 a year, to 
be directly responsible under the chief engineer for the work 
of construction or reconstruction for electric traction of the. 
Counoil's tramways other than those to be reconstructed 
under the supervision of Prof. Kennedy, and for the proper 
and efficient working of the generating station, and electrical’ 
equipment of the tramways. In this connection the Highways 
Committee reported that 25 applications had been received 
for the position, and that six of the candidates had been 
interviewed. The Standing Orders of the Council respect- 
ing such appointments required that the names of three 
candidates should be submitted, but authorised the Com- 
mittee concerned, if it should be thougut desirable, to 
indicate a candidate for the position. The names of the 
three gentlemen selected by the Committee were :—Mr. 
Robert Percy Brousson, electrical engineer (under the Elec- 
trical Traction Qompany), for the construction of the 
Central.. London Railway; Mr. Charles Herbert Gadsby, 
consulting electrical engineer in private practice, specialising 
im electric traction; and Mr. John Hall Rider, chief consult- - 


ing and resident engineer for electric tramways and electric 


lighting, under the Plymouth Corporation. After careful 
consideration of the qualifications and experience of the three 
candidates, the Committee had come to the conclusion that 
Mr, Rider was the best fitted to discharge the duties, and on 
their recommendation that gentleman was appointed to the 
position without discussion. The 


desirable that the duties which the electrical engineer is to 


carry out, under the supervision and direction of the chief 
engineer, should be defined by the Council, The duties 


were accordingly set forth as follows :— 


l. To make himself thoroughly conversant with the electrical 
equipment of the tramways and with the generating station which 
will be carried out for the Council under the supervision of Dr. 
Kennedy, but not to be in any way 
uutiltheir completion; after which, however, the electrical engineer 
will be required to take charge of them, and be held responsible for 
their being kept in a proper state of efficiency. 

2. To prepare a scheme for applying electrical traction to the 


whole of the Council's tramways, and to any other tramways which . 


the Council may hereafter acquire or construct, with the exception 
of the works with which Dr. Kennedy is dealing. 

3. To supply to the chief engineer such information and particu- 
lars as he may require to enable him to report to committees of the 
Council. 2 i 

4. To prepare plans, 


equipment of the tramways, and for generating and transformer 


stations, including the general arrangement of the buildings and - 


* 
E 


lant. 
: 5. To superintend the manufacture and erection of 
for the generating and other stations, and of 
ment of the tramways and carr, excepting so far as regards the 
works to be carried out under the supervision of Dr. Kennedy. 
6. To supervise the 
electrical plant and equipment, and all repairs to the am. 
7. e supervise such staff as may be placed under his immediate 
contro eie Dort 
8. To discharge such other duties as may be assigned to him. 


ton Cable .Contraet. — Referring 


The Bri 
matter, whic 


in several cases the tenders of the British. manufacturers. 


Committee considered it- 


responsible for these works 


specifications and estimates for electrical 


all machinery - 
all electrical equip- 


working of all generating stations and other 
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to this 
is mentioned in our * Correspondence" columns 
to-day, the Pall: Mall. Gazette says: — 4 It is quite true that - 


were lower than the tender of the Union Company; but the 


Union Company was the 


only. one. that. complied with the 
conditions stipulated for 


by the Brighton Corporation, and 


it seems that their electrical engineer advised the Lighting 


Committee that the non-compliance with these conditions on 
the part of the British 


quantity of cable to be 
in the tender; (2) they 
the Brighton engineer being final in the case of dis- 
pute; and they stipulated that the drums on which 


the cables are wound should be charged for in the 
first instange, the full amount. being allowed, if the 


- 
b 


drums were returned within three months, and a propor- 


` 


tenderers was tantamount to making 
the lowest British tender above that, of. the. Union Company. ^" 
Three ‘points. in the conditions were in dispute—namely, ^ " 
(1) the British companies imposed Marginal limits as to the 
supplied at the prices named 

objected to the decision of ^ 


4 
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tionate amount being charged if they were kept for over 
three months. It is thought that disputes 1 and 2 might 
have been arranged; but on the third point the engineer 
advised the committee that the charge for the drums would 
make the lowest British tender in excess of the Oatid: Com- 


pany, who imposed no conditions as to the return’ of thé ` 


drums, and who did not demur to the other conditions of 
the contract. It, seems to be conceded that the amount at 
risk over and above the lowest British tenders was very 
small; but the committee, so far as can be gathered, de- 
cided in favour of the Union Company under the impression 
that the British Cable Makers had formed themselvés into a 
ring for the purpose of enforcing conditions that were un- 


acceptable. ‘There seems reason, however, for believing that 


the Council generally were not quite alive to all the i 
of the case, and the matter is likely to be thoroughly 
investigated. In some quarters it is-felt that the contracts 


ought not to have been sent out of England unless sub-. 


stantial reasons existed against the acceptance of the British. 


contracte. It is most desirable that the Corporation should 


be placed in full possession of the facte, and should be 


enabled to arrive at a decision as to the reasonableness of 

the British companies’ conditions, inasmuch as a larger 

contract is pending, for some £80,000 worth of cables: 
CITY NOTES. 


Central London Railway. 
Sir Hzwny OAKLEY (Chairman) presided on Wednesday at the 
Holborn e W. O., over the eleventh ordinary general 
meeting of the above oompany, 
In 0 the adoption a the report, the Chairman said the 


proprietors now numbered 2,881, against 9,008 at the end of the 


ot half-year. He was pleased tos e the Hii oper at the end of 
the five monthe’ workivg of the railway, and he hoped his oom- 
ments would satisfy them that th:ir a gabe was in a 
promising condition, and that at the end of each succeeding | 
year the Board would be able to congratulate the shareholders, 
and to receive their applause. Their capital expenditure duri 

the half-year had been £158,000, a considérable amouut of whio 
was on account of the contractors, and the balance being for 
several additions they had had to make, and which they thought they 
would bave to continue to make, in order to enabie them 


adequately to conduct their service. With regard to the debenture | 


stock, & portion of that stock was received from the contractors, 


subj-o* to the condition that no interest should be paid on the | 
atek until the line was opened for the public use. t having . 
been .acoumplished, they wera bound to issue the debenture 


stock, and the Board proposed shortly to do so; and with a view 
of ofe be in 1 
they would send a ciroular stating the d pace of the bonds, and 
the price at which it would be issued. | would bear 4 per cent. 
interest, and as the security was undoubted, those who money 
to invest would do well to add to their holding in the concern. 
At the last meeting ney had only been Vm or a few 
days, and he told them steadily the trafflo 


Wc 
They began with 80,000, and they carried at the end of December | 


101,000 


These Mene 
regularity end dispatch. A few interrup 


7 ipereaced, but not alermingly, but there uus no overpower 


But on 


halt. 


to the proprietors any advantage there might be in it, . 


f 
promised to 


euncess of 


4 


company, with a total dieregerd for the bouts thay ` 
had 


f 


b 
A 
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thrived. poe ce evening they had more than they could do. 


There was no doubt that between halt. past eight and ten in the 

rning, and between balf-past four and «even af night many of 
ther tia'ns were fsr beyond what was oomfortab'e, and tar beyond 
what they desired to see. The board had turned their attention 
to try. and discover some remedy, and their manager bad exercised 
bis ingenuity to run an exceptional number of trains during the 


crowded hours. They put the emertest men at the termini, who 


did their work of changing A tg in the smartest. manner, 
abd they got the trains round in about 2 minutes 50 seconds. The 

aud several of the directors went to Paris and saw the works 
af the Paris npdergroupd railway, and there they fouod that a loop 


to epable the trains to run continually round had been constructed. 
between 


To constiuct tuch a loop at Shepherd's Bush would oost 
£50,000 and £60,000, but at the City end it would cost £400,000. 


Th-y were sàtisfied,- however, that the construction of such loops - 


with a station at Liverpool Btreet,*would lead to the traffic being 
augmented, and therefore the Board had deposited a Bill in 
Parliament to enable them to carry this out. Their gross receipts 
were £118,000, the earnings per train mile were 4s. 103 l., and 
oecmpared with the earnings of other railways they found them- 
selves in a satisfactory position. Comparing, as far as possible, 
with similar undertakings, they found they earned more 

passenger, and considerably more per train mile than any other 
electric railway. Their expenditure was higher than they thought 
it would be, and up to now, in their desire to obtain efficiency, the 


expenditure bad been a secondary consideration, but it would be, no 


doubt, considerably modified in the future. The result was that on 
tbe actual workiog they had earned 8 per cent., although they 
could not pay more than 93 per cent. 

Mr. Tunxant seconded the adoption of the report. 

Mr. Jarvis asked whether it was necessary to carry people so 


. Cheaply? They were carrying people for about seven miles for 
him t 


2d., and it cee d to at it was a good deal too cheap. 

Mr. MatrasporP thc usbt that for the full journey at least 8d. 
should be charged, He th: ught that Bayswater ought to be 
catered for ss well as Shepherd's Bush. 

Another sbareholder rai: ed the question of vibration, when the 
Chairman said he might dispose of that at once by say ing that the 
railway wae not concerned io that. They were questions of 
damage alleged to have been caused during the constuction and 
did not affect the company. | 

Mr. OBA1TERON asked a number of questions about the over- 
crowding on the line. | RU | 
The Cnainxax, replying to these and other questions, said that 
the Board were car fully considering the question of fares and it 
wes doubtful whether any raising of the fares would pay them in 


the long run. However, if they thought they would, they would 
As to ers | 


have no herit&tion in makir g an alteration. ) 
pople wou'd travel, and if they did not mind standing he di 
not think the sharebolders need complain. Lu. 

The report wss adopted. i 


At en extraordipnà'y méeting which followed, the: directors were 
auth rised to introduce a Biil to carry ont what bad been explained 


i the Chairmat in his speech, and the fllowing resolution 7 


relating to the company’s capital was 
f-vant to the. powers copf-rred upen 
r panies’ Clauses Consolidation Act, 1845, Sections 61 and 64, 
196,980 Ordinary Shares of £10 each, 88,020 Pr foir d haif-rbares 


carried :—* Trat, 


cf Bo each, and 88.020 D. fer- ed half-shares of £5 cach, all fully 


d up Íu the Capital of tbe Company, be converted (r consol da 
to Capital Stock, to be divided amongst the shareholders acco.ding 
to the respective intereste therein." 


Waterloo and City Railway. 

TER half al meeting of the 

held on Thursday cf last weok the board-room at Waterloo 
Station, Sir Wyndbam 8. Portal pec is t 
The OnatRMAN, before proceeding to tbe tshal business, asked 


the meeting to approve of a resolution which the directors had sent 


to the King ex ing their respectful sympathy on the deeth of 
the Queen. He then proposed the adoption of the report, and said 
that the most interesting po nt to them as shareholders wae that 
the ieceipte of the line bad oo: siderably increased, and the workirg 
expeuses were less than tbe 65 per cent. limited by the working 
agreement with the Lurdon and South Western Reilway Company. 
Turning to the acoounts they would see that up to the end of 
December last £594,791 had been spent on capital account out of 
& total authorised capital of £700,000; the expenditure during tbe 
balf-year davna anonut d to £5,718. It might be inton sting to 
th: m.to know t 

tion of way and stations, and £2,216 fur. leot · ical equipment. Treir 
esiiuate sf. further expenditure on capital was £:9.000, and mi 
bop: d that would coverany additional outlay that might be required. 
To meet that. they bad over £116,000 availiable borrowing powers. 
During tha past b. It- y ear the gross receipts derived from [ 
after deducting 


£1,000, whioh wee chiefly soon d for by the ipcrsas d price. 


of fu.).and other materials The deficieucy on this oon ion, 


msde g»od by tbe South Western Company. under the working 


agreement of March, 1894, was £1,782 as auaint £2,518 a year 


o. Renta amounted to £178.and tran fer fees to £6, which made 
together. 216 488 on the credit side of the revenue account, and 
after p-oviding for £259 general charges (which was a decrease of 
82) they carried 28, 688 to the o 

f sum, with £648 which was payable by the South Western 


the oompeny bv the . 


prietors of this company was 


at the £5,718 was made up of £8,602 for constiuc- 


passeng: 1e 
| Government duty had been £16,808, or over $34 00 
ire than this time in the year 1899. The working «xpensés ` 
were £3,891 as against 27,842, showing an inorease of abc nt 


t of the net revenue account, - 


™ ? - mo 


Company in forpasi of the generating station at Waterloo, gave them 
& tota] .f 49,917. At paying the interert on thé dcbéptore stock, 
and $378 tor rent to the South Wes: ern Oumgany for station room 
at. Waterloo, they bad £8,176 available for dividend. They there: 
foso proposed to pay a dividend of 3 per cent. on the ordias 
stock, which woud absorb £3,100, and leave £76 to be cure 
forward. The number of passeugers carried (-xcluding season 
ticket bolders) during the past half-year was 3,088,400, avd the 
season ticket holders on the Sist December lass numbered 883.. 
Both those figures were increases. Ia the daily passengers there 
was an inorease of 268,669 over the oorrespondiog period of 1899, 
and that they considercd very satisfactory. There were one or two 
sohemes before Parliament which might affsot ths ratiway by 
tunnelling under it, aud those would be osrefully watched so that 
every necessary proteo lon might be obtained. Ia conclusion, the 
chalt man said he could not but think that the future of the lino 
was lik. ly to be in all respeots sa:iefactory. Up to the present it 
had fairly answered all their expectations. Ie was a great con- 
venience to the public, who were fai:ly well satisfl d with the 
accommodation provided, and the prospect before the shareholders 
was by no means unfavourable. 

ne Hon. H. W. OAMPBELL seconded the resolution, and it was 


Kensington and Knightsbridge Electrio Lighting 
Company, | 
Mr. GnaxvinLB R. RYDER presid. d on Wednesday at No. 1, George 
Street, Wes: minster, over the fourteenth ordina) y general meeting | 


ol the above compar 


In moving the s doytion of the report, the CHaiRMAN raid be 
thought it was eatisfactory that on the present eccasion they were 
able to pay the good divi end uf 19 per cent., and carry forward the 
substapt al sum of £4,700. At the same time, he must suy ihat a: fret 
sight the rtate of the o mpany did nop se: m altogether satisfac ory. 
It seemed at first that the exp-nses were excersive © mpared to 


| the increased smount of eleo ricity sold, but oa looking into the ` 


accounts I found th: y had paid a much lerger suni for coal. In 
faot, it cost them £2,000 more last year than iu tue preceding year, 
and it $» happeoed that during the lact three months of last year it 
was unu: ua y liaht a d fiee from fgs ia Loodon, and they suld 
something like £2 000 less of cleo moity than in the corresponding 
months of tbe y arb f ue. The houses and shops li;bted by the 
compe. y had incie.sed t y 214 in the year and the Humber of lamps | 
by 16,586. Dun ing the year the ele ctricity suld amounted to 2,630 492 
unite, as aginst 2,463,950- unite in 1899, «n increase of 166,000. 
At the same time ibere wa- a greatly inoreas: d c»st—a di · pro- 
por ionate ot. It o: st £37,726, iast year, as aga:n.t, £88,598 the 
year b: fore ; but that was shown at once ia the price cf coal, wh ch 


cost £8,603 iaat year, agai: st £6,550 the year before. With regard 


to the re: ewal account, they put £7,594 to that account, ard the 
estimated de preciat oa during the year was £13,762, The amount 
actua'ly epeut on renewals and r: pans was, however, £6,107, and: 
that left £7 594, which was cared to that acoouct aud mad 

- £87,974 105. 4d. standing to the renewal aco u t. The gapital 
account had been increased during the hear bv the sum of. 
£16,668, ly the is-ue of 6 p-r cent. second preference ihares, 
increasing the acoount from £33,435 10 £50,000. Those aha res 
were issued at a pr mium cf £1,656. which had been written 
off against the Keneing'ou Court sco unt. Taey had received 8818 
as a kind of a windfall on be set:lement with Mr. Lace Fox, and 
that had been taken to the eedit of the mains account. With 
regaid to the new generating station, that was epyroachi g. full 
completion. They hed already reosivd a certain amount of elec- 
tricity from it, and expected in two moi the time that it would. be 
in full working order. The capital was found by the issue of 4 per 
cent. debenture bonds guaranteed by the two companies. At the 
end of the year £84,418 had been teken up out of the £100,000 

which had been syndicated. They anticipated very great resulta. 
from the new generating station when it was in fall working order, 


both in convenience.and also in the cost of producing electricity. 


During the year they had erected a new tramíormer station, 
intending to discontinue the one in Queen’s Terrace Mewa. With. 
regard to the new capital which bad been eubscribed by the 
shareholders to the amcuot of £30,000, that would bring their 
capital account on the ordipary shsres up to £105,000. They 
expected very shortly to get a quotation on the St ok Exchange, 
which would facilitate, nọ doubt, the sale of, and would probably 
note as the price of their «ban 8. l Zu 

Bir d MEDEMICK BRAMWXLL seconded the moticn, which was 
carried, - E 7 

The senting directors wrre re-elected, and tbe meeting closed 
with the usual votes of thanks. E 2E P 


The Dublin United | Tramways. Company (1886), 
io, Limite. p 


. Tum report submitted to the shareholders st Dublin on Tuesday 


shows that the directors have- declared a dividend for the half-year 


. ended December 31st, 1900, at the rate of 6 per cent. per annum on 
. the preference shares and at the rate of 6 per cent. per annum, free 


of iucome-tax, on the whole of the ordinary shares of the company, 


- £84,500 of which now, for the first time, rank for dividend., These 


dividends will absorb £35,100, leaving £1,243 17s. to be carried to 
next account. The new tramway from Capel Street, through 
Britain Street and Summer Hill, was opened for traffic on October 


Ist, and the new tramway from Ringsend to sory hey ou July 


4th. There is still a; break on the Ringsend line at Victorja Bridge, 


the rebuilding.of which sliould. be completed within a month, when 
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the cars will run through. The horse cars which ran from Had - 
dington Road to connect with the Sandymount line were replaced 
by electric cars on January 14th, 1901, and the whole of the Dublin 
tramways system is now worked exclusively by electric power. 
The full advantages of working from the Ringsend central station 


were not available during any part of the half-year, as it was not 


until January 1st of this year that it was possible to save the cost of 
. operating Ballsbridge as a separate station. 


The half-yearly meeting of the Dublin United Tramways Com- 
pany, Limited, was held in Dublin on Tuesday, Mr. W. M. Murphy 
presiding. 

The CHAIRMAN, in moving the adoption of the report, expressed 
his desire to afford every possible information that could throw 
light on the present and future of the company. "They had declared 
. the same dividend as this time last year—namely, 6 per cent. on the 
ordinary shares—but the aggregate profits to be carried forward 
were less by £3,702. He saw no reason, if it was the wish of the 
shareholders, that the revenue of the two companies whence they 
derived their earnings should not be bulked together and the whole 
treated as one undertaking in order that the accounts might 
be more intelligible. The Dublin United Tramway system showed 
an increase of £12,639 in the receipts for the half-year. 
The Southern District Company's accounts for the Dublin 
and Dalkey line showed an increase of £1,119 in the traffic receipte. 
The chairman entered in detail into the accounts of the companies, 
pointing out that the net profits of both made a total of £53,722 for 
the half-year. Regarding the Fitzgerald accident case, he men- 
tioned that they were appealing to the highest tribunal on the 
question of the liability to sand the streets. They had strong hope 
of getting the decision reversed in their favour. 

In the course of a discussion which followed, it was suggested 
that there should be amalgamation to simplify the accounts, and an 
peti acs was made that the fares were too cheap and might be 
raised. 

eee also complained that the expenses were too 
great. 

The report was adopted unanimously. 


Electricity Supply Company of Spain. 


A MEETING of the holders of consolidated debentures issued by this 
company was held on Wednesday at the offices, College Hill 
Chambers, College Hill, for the purpose of considering the 
advisability of passing the following extraordinary resolu- 
tion :—“ That the trustees be, and they are hereby, 
authorised to concur with the company in the grant of 
a lease of all th» undertaking and property of the company 
in Madrid to the Compania General Madrilena de Electricidad on 
the terms and conditions contained in the draft lease now submitted 
to this meeting, subject to such modifications (if any) as the 
trustees may, in their discretion, assent to, which assent they are 
hereby authorised to give.“ 

A representative of the ELECTRICAL REvIEW, who attended to 
report the proceedings, was informed that the meeting was quite 
private. 


Eastern Telegraph Company. 


AN extraordinary general meeting of the proprietors of this 
company was held on Wednesday last, Mr. J. Denison Pender 
| presiding. 

The CHAIRMAN said the only business of the meeting was to 
confirm a special resolution which was passed at the extraordinary 

.general meeting of the company, held on January 28th last. The 

particulars had all been put before them a fortnight ago, and if any 

‘shareholder wished to ask any questions he would be happy to 
answer them. He concluded by moving the following resolution :— 

“That the articles of association of the company be and they are 

hereby altered in manner following; that is to say, there shall be 

added on to the end of the 104th of such articles the following 

‘words, namely :—‘ Every past, present, and future director who has 

been or is or shall become a director of any other company as the 

nominee of this company may, in addition to any remuneration 
received by him under the preceding provisions of this article, also 
retain for his own benefit any remuneration to which he has become 
or may hereafter become entitled as a director of such other com- 
pany, whether his qualification for such directorship shall or shall 
not be held by him in trust for this company.“ 

The Marquis of TWEEDDALE seconded the resolution, and it was 
agreed to. 


The Ottawa Electric Railway Company. 


Tis company owns 40 miles of electric track, 22 in the city and 18 
in the suburbs, and in its seventh annual report for the year ending 
December 31st, 1900, we read that the net profit for the year was 
$101,116.57, out of which four quarterly dividends of 2 per cent. 
each have been declared. The gross earnings for the year were 
$314,146.64, compared with $231,802.06 in 1898, and $263,545.05 in 
1899. On April 26th Power House No. 1 was destroyed by the fire 
Which swept over Ottawa and Hull. The insurance money received 
will be sufficient to replace the power house, but a certain loss will 
result from damage to tracks, overhead work, and bridges 
.. $broughout the city and Hull, E 


Birkdale and Southport Tramways Company. 


THE annual meeting of this company took place at Southport on 
the evening of February 6th, Mr. N. Yates presiding. un. 
Speaking of the company's werk, the CHAIRMAN remarked that 
owing to the competition of the new electric cars, there bad. been a 
slight falling off in the receipts. The reserve fund stood at £1.700, 
and the balance-sheet, the chairman said, was very satisfactory. 
The report, which proposed the payment of a dividend at the rate 
of 6 per cent. per annum, was adopted. o ee 


St. James's and Pall Mall Electric Light Company. 


THE directors’ report for the year ending December 31st, 1900, sub- 
mitted to the ordinary meeting held on Tuesday at Carnaby Street, 
reads as follows :— i 


The directors submit their report for 1900, with the accounts as certified by 
the company's auditors, and the auditors’ report. The supply to the company’s 
consumers has been fully maintained from the Carnaby Street and Mason's 
Yard stations. There has been an addition of 21,597 to the number of 8-c.» 
lamps connected, and notwithstanding the high price of coal, the cost per unit 
has not increased. The large extensions of Carnaby Street station are bene 
completed, and will be ready in good time to deal with the expected demand o 
next winters season. The works of the Central Electric Supply Company, 
Limited, at Grove Road, are being pushed on, and the directors are assured 
that all anticipated requirements from the winter of 1902-8 onwards will be duly 

rovided for thereby. 84$ per cent. debenture stock, amounting to £150,000, was 
E aed in June last at 96 per cent, and the whole amount was taken up. The 
discount and expenses of this issue have been carried to the debit of capital 
reserve fund, In the net revenue account for 1899 credit was taken for a sum 
of £1,682 5s. 9d. interest charged on advances made to the Central Electric 
Supply Company, Limited. The auditor of the Board of Trade having ex- 
pressed an opinion that this amount should not at present be credited to 
revenue, the directors, while reserving their own opinion on the question, 
recommend that this, and like sums chargeable in subsequent years, should for 
the present be placed to a special interest suspense account, 


The net earnings of the company for the year 1900 were ». £87,046 4 1 
Less interim dividend paid in August last for 
half-year ending June 80th, at rate of— 
7 per cent. on preference shares .. oe .. £8,500 0 0 
10 per cent. on ordinary shares .. . 10000 0 0 
18,500 0 0 
£94,146 4 1 
Balance brought forward from 1899 = . £1,787 18 11 
Less carried to interest suspense account .. 1,083 5 9 
155 18 3 
Leaving an amount now to be dealt with of .. .. 424,901 17 3 


— 


The directors propose to divide this amount as follows :— 


(4) By payment of a dividend at the rate of 7 per cent. per annum 
on the preference shares for the second half of the year.. £3,500 0 0 
(B) By payment of a dividend on the ordinary shares for the 
second half-year of 7s. 6d. per share, and a bonus of 2s. per 
share, making, with the interim dividend paid on August 
Ist last, a total distribution of 144 per cent. for the year.. 

(€) Amount to be carried forward ss ix af ne 


19,000 0 0 
1,801 17 3 


£24,901 17 3 


The propored alterations in the articles of association set out in the notice for 
the extraordinary general meeting issued herewith, are designed to bring the 
articles into conformity with the Companies’ Aot, 1900, and the present constitu- 
tion of the capital. The vice-chairman, Mr. Walter Leaf, and Mr. Bennett 
Fitch, M.Inst.C.E., are thedirectors who retire by rotation under clause 79 of the 
articles of association, and, being eligible, offer themselves for re-election. The 
auditors, Messrs. Deloitte, Dever, Griftiths & Co., also retire, and, being eligible, 
offer themselves for re-election. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c., YEAR ENDING 
DECEMBER Slst, 1900. à 


Quantity utilised. 


Quantity No. of 
1 a expended | lamps on 
generated. | Private | Public | Used on| duis" en SECUN 
supply. | lighting. | works. | ] è 
5,740,624 | 4,984,748 | 143,027 79,501 5,207,276 | 598,848 186,347 
i 


— i EEE 


Mr. E. J. A. BALFOUR presided at the annual meeting held at 
Carnaby Street Station on Tuesday. In moving the adoption of the 
report, he said that he thought they might congratulate shareholders 
on the position of the company and on the results that had been 
arrived at during the ycar. It was proposed that a distribution 
amounting to 144 per cent. should be made on the ordinary shares. 
They had reason to believe that that rate would be maintained. 
They had added to their service during the year the equivalent of 
21,597 8-c.P. lamps: The policy of the directors had been to make 
periodical reductions in the charges to consumers, and the large 
‘reductions made some two years ago had already borne good fruit. 
The value of the return per 8-c.P. lamp, which fell from 9s. 64. in 
1898 to 9s. 2d. in 1899, had in the past year risen to 9s. 8d., which 
proved that the extra amount of electricity consumed at the lower 
price would more than make up for the cost incurred in making 
such reductions. The larger output, with the better economies 
effected from year to year, had enabled them, in spite of the 
increase in the cost of coal, not only to prevent an increase in the 
cost of supply but even to effect a small reduction. That was an 
altogether healthy sign. Unfortunately that advance in the price 
of fuel would be felt in equal measure in the current year, as 
although supplies might now be obtained at a lower figure, it was 
necessary for this company, having important public responsibilities, 
to safeguard itself and maintain the continuity of fuel supply by a 
regular Contract. In view of these and certain other extra 


4 
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charges no further alterations would be made in the rates to con- 
sumers at present. The current year would be devoted to pushing 
on with extensions and consolidating resources, so as to undertake 
ihe largely increased demand which they were convinced was 
coming. The extensions consisted of the works now completing on 
the Garnaby Street station and the Central Electric Supply Works 
at Grove Road. The Carnaby Street extensions would be finished 
7t im ample time for next winter's supply, and consisted of a second 
„ Chimney shaft, a large boiler house and engine room, yard for. coal- 
. ing, workshops and other conveniences which had been very much 
needed. The whole of the large floors above the engine and boiler 
~~ house would be a gigantic transforming station. The Grove Road 
Works were being erected by the St. James’s and Westminster 
"Companies, and would be employed for the purposes of the two 
companies. The purchase of the new site had been completed and 
. arrangements come to with the railway company by which the 
_ original site at North Bank would be included in, and form part of, 
the scheme. The first section of the new works was in process of 
erection, and orders had been placed for engines and boilers. There 
' was necessarily a large expenditure of capital which at present of 
"course could not bring any return. The board had prepared 
careful estimates, and looking to the results of the past year, 
had every confidence that the whole scheme could be carried 
out to a successful issue without prejudice to the shareholders’ 
interests. During the past year £150,000 3 per cent. debenture 
stock had beem issued at 96 per cent. and fully subscribed for. 
The question of the further issue of capital to carry out the scheme 
. would have to be faced before long, and he need hardly say that 
that matter would receive the most careful consideration of the 
board. After a few remarks about the interest suspense fund, the 
chairman formally moved the adoption of the report. Mr. LEAF 
` seconded, and after some very strong criticisms had been offered by 
Mr. Fry, and remarks made by other shareholders, it was carried 
. manimously. It was stated by the chairman that the cost of the 
freehold site for the new station was £77,000, and the buildings 
would probably cost £43,000, and the plant £33,000. 

The retiring directors and auditors having been re-elected, a vote 
of thanks was accorded to Mr. Walker, secretary; Mr. Dobson, the 
- engineer; and the staff generally. 

A special meeting followed, at which certain resolutions were 
. passed, bringing the articles into conformation with the new Act. 


National Telephone Company. 


TER report for the half-year ended December 31st states that the 
income accrued in respect of the business of the half-year amounts 
to £732,093, as compared with £663,523 for the corresponding period 
of 1899, being an increase of £68,570; the working expenses 
amounted to £404,652, an increase of £45,350 ; the net result for the 
half-year (after deducting the Post Office royalties, amounting to 
. £71,609) is a profit balance of £255,831, as compared with £240,043 
for the corresponding period of 1899; the rentals carried forward 
for unexpired terms of running contracts amounted to £696,568, as 
‘com with £631,590 at the corresponding period of 1899. Out 
of the available balance of £204,697 the -board will recom- 
mend a dividend at the rate of 6 per cent. per annum, less 
tax, on the first and second preference shares, 5 per cent. 
per annum, less tax, on the third preference shares, and 5 
per cent. per annum, less tax, on the ordinary shares. The 
board also propose to transfer £85,000 to reserve and to 
‘forward £5,697. The sum of £468,548 has been expended on capital 
account during the half-year in-the erection of 11,794 additional 
exchange and private lines, and in the construction of underground 
lines. Atthe general meeting, to be held on the 21st inst., a reso- 
lution will be proposed to the effect that the board be authorised to 
‘convert the present ordinary shares into preferred and deferred 
stock, upon the footing that each holding of such shares shall be 
converted into stock, whereof one-third shall be preferred and two- 
thirds deferred, the preferred stock to carry a fixed non-cumulative 
dividend at the rate of 6 per cent. per annum. It is also proposed 
.that the board be authorised to issue 200,000 of the unissued ordi- 
nary shares as preferred shares ranking pari passu with the preferred 
‘stock, and to convert the shares so issued, when fully paid, into 
*preferred stock. E 


' Newcastle and District Electric Lighting Company. 


-En their annual report, the directors stated that the supply of cur- 
. rent continues to give satisfaction to the company'sconsumers. The 
installations connected to the company’s mains during the year are 
equal to 4,800 10-c.P. lamps, bringing the total up to about 46,678, 
amd 1,211,649 units of electrical energy have been supplied, as 
against 1,008,622 units supplied in 1899. In September last the 
company commenced to supply continuous current mostly for power 
purposes, and already motors equal to about 400 H.P. have been 
connected to the company's mains, and fresh applications are being 
"received. During the Parl year 10,399 yards of main and branch 
piping have been laid, together with 19,648 yards of maim und 
‘branch cable. The abnormally high cost of coal during the last 
12 menths caused the outlay in this item.to be greatly increased, 
nevertheless the gross earnings during the year amount to £9,339 
12s. 3d., and after paying interest and debentures and loans, the 
directors recommended the usual dividend of 5 per cent. for the 
half - year ending December 31st (less inéome-tax), which, together 
‘with the interim dividend paid in August last, makes the dividend 
8k per -cent:.for the year. Owing to the recent reduction in the 
price of coal, combined with the increased gross revenue of- the 


ever, had been stopped by the bricklayers' strike. 
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company, the directors hope during the present financial yea? to be 
- in a position to place a further substantial amount to reserve and 


‘depreciation. Meanwhile they carry forward in the balance-sheet 


the sum of £311 17s. 7d. 


The annual meeting was held on 5th inst, Mr. J. D. MILBUAN 


“presiding, and in moving the adoption of the report, said the share- - 
` holders would see that they had now commenced to supply power.. 


This was a very important point for them. They had, during the 
year, spent no less than £18,000 in the completion of their first 
power station. Of that sum, they had had the ‘benefit of a very 
small portion. They had spent £17,000 more for coal. Neverthe- 
less, the increase in the company’s business had been considerable, 


‘and it would bave been greater still had they been able to move 


forward with the new power station. That, like other works, how- 
The company 
had, as they knew, purchased a site of 4,000 yards at the Close, next 
to the river. When that was completed, they would have a station 


second to none. He moved that the report be adopted, ani that a 


dividend of 5 per cent. (making 84 per cent. for the year) be 


declared. 
Mr. Parsons seconded, and the report was adopted. 
Mr. Harold Cookson and Mr. Arthur Scholefield have joined the 
board of directors. 
Col. W. M. Angus and Mr. John B. Simpson, retiring directors, 
were reappointed. | 


Smithfield Markets Electric Supply Company. 


Tue directors’ report to be submitted to the third ordinary general 
meeting to be held at Winchester House to-day, 15th inst., reads as 
follows:— . 


The directors beg to submit their report and statement of accounts for the 
year ending December 31st, 1900. The accounts now 5 compare with 
those for the 15 months ended December 31st, 1899, and show a gross profit of 
£4,452 9s. 3d., afte: allowing £500 for directors’ fees, a result which, having 
regard to the high prices of coal and other products prevailing throughout the 
year, may be considered satisfactory. The gross revenue amounts to 
£15,187 16s. 10d., against £12,083 6s. for the preceding 15 months. Of the above 
gross pont debenture interest and other charges absorb 2,567 5e. 6d., while a 
sum of £1,000 has also been placed to depreciation. The balance remaining to 
be carried forward after writing off the deficit at the end of 1899 is £676 1s. 1d. 
The business of the company continues to make satisfactory progress, 57 new 
installations having been obtained during the year. The number of lamps 
installed at December 81st was 29,289, an increase of 6,279 lamps of &c.P. A 
new boiler, engine, and dynamo representing an additional 900 H. p. have been 
installed within the last few weeks to meet the increasing demand for electric 
light, the cost of which has been brought into the accounts now submitted. 

is expenditure has been provided for by the issue on January let last of a 
further £8,800 of second debentures, making the total issue £8,000. It is not 
proposen to raise further capital at present. The plant and machinery have 
worked satisfactorily, and have been maintained out of revenue. The director 
retiring under the articles of association is Mr. J. Browne Martin, who, being 
eligible, offers himself for re-election. The auditors, Messrs. Ford, Rhodes and 
Ford, also retire, and offer themselves for re-election. 


Cambridge Electric Supply Company. 


TRE directors’ report to be presented to the ordinary general 
meeting of the company, to be held at the offices, Thompson's 
Lane, Cambridge, to-day, Friday, reads as follows :— | 


The directors submit herewith a statement of the income and expenditure 
for the past year, and the balance-sheet showing the assets and liabilities of the 
company made up to December 81st last. our directors have pleasure in 
reporting that the UB ar bite of the company continues to be satisfactory. 
During the year 1 there has been added to the company’s mains, the 
equivalent of 2,868 8-c.P. lamps, making the total 90,996. e number of 
units supplied has been 857,435, an increase of 59,048 or 19 per cent. In spite of 
the large increase in the price of coal the company has been able to more than 
maintain its income without increasing the price of electricity. The company 
after paying all charges, placing £250 to the extinction of prelimi expenses, 
£448 14s. 10d. to the extinction of suspense account, and £750 to depreciation 
account, has a balance of £4,278 10s. lld., wbicb, added to £210 15s. 2d. brought 
forward from last year, makes £4,489 ts. 1d. An interim dividend of £1,413 
16s. 24. and interest on temporary overdraft and loan £198 18s. 9d., have already 
been paid, leaving a net balance of £2,881 11s. 2d., out of which the directors 


. recommend the payment of a dividend of 44 per cent., making, wiih 24 per cent. 


already paid, 7 per cent. for the year. This will absorb £2,843 2s. 5d., leaving a 
balence to carry forward. subject. to fractional adjustment of .inceme-tax of 
£38 8s. 9d. Mr. D. Munsey and Dr. Latham retire by rotation, both are eligible 
and offer themselves forre-election. The auditor, Mr. Arthur Rutter, also offers 
‘himself for re-election. ie 


——ñ— — —— —Af—k r 


— Liverpool Overhead Railway Company. 


TRR half-yearly meeting of this company was held at Liverpool on 
Tuesday, Mr. Richard Hobson, deputy-chairman, presided, in the 
absence of the chairman, Sir William Forwood. ' 

The CHAIRMAN, in moving the adoption of the report, referred to 
the loss sustained by the nation in the death of the Queen. He then 
called attention to the mistake which appeared in one of the items 
in the report. It was merely a formal error, and would not, he was 


sorry to say, make the dividend any larger. The statement of 


capital authorised and created by the company under the Act of 
1900 was put down at £120,000, and loans at £40,000, making a total 
of £160,000. That was the amount in the Bill originally when they 
went to Parliament, but owing to the threatened. opposition of the 


Liverpool Corporation and the Dock Board to certain clauses in the 


Bill, the company's scheme was modified, which made a reduction 


in the total amount of money asked for in the Bill. Therefore these 


two items should read £60,000 stock and shares and £20,000 loans, 
and they were asked to pass.the accounts with these corrections. 
Although the figures of traffic showed that they had carried a larger 
number of passengers in the aggregate during the past half-year than 
in the corresponding period of 1899, as a matter of fact, that was 
illüsjve to this extent, that it included the passengers carried during 
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the past half-year on the tramways. The number carried on 
the railway proper, therefore, showed & considerable diminution, 
But this loss arose entirely by a comparison with this time last year, 
and the traffic they then got in consequence of the enthusiasm 


which prevailed at the time the troops were leaving for South. 


Africa. With that exception, however, the traffic showed an 
increase, 80 that there was no cause for discouragement, or thinking 
that the railway was losing its popularity. On the contrary, com- 
ared with 1898, there was small di 

he railway. although they were then running to the Dingle without. 
the opposition of the Corporation electric tramways. "Their own 
` tramway line to Great Crosby had answered their expectations in 
every way, a substantial profit being earned after meeting all 
incidental charges, including interest on the capital outlay. When 
they decided to construct the tramway they did not consider they 
were going to make a great amount of money ont of it, but they 
thought it would be of the greatest value as a feeder of the railway, 
and it had realised expectations in that respect. Unfortunately 
their expenses had increased as well as their traffic. Like other trading 
concerns, they had had to pay enhanced prices for coal and other 
materials, their coal bill this year being exactly double that of the 
previous year. There was also an increase in the amount for salaries 
and wages, due to the extra expense entailed in working the com- 
pany's tramways. They had also spent rather more money on 
repairs than in the corresponding period of last year; but that was 
a thing they could not make identical each half-year, their object 
being to keep the line in a thoroughly efficient condition, as it 
always bad been kept. They hoped soon to get to work with the 
promised accelerated train service, and they had every reason to 
suppose that the result of that would be very beneficial to the com- 
pany, not only as giving a quicker service to the public, but in the 
matter of cost of workiug. 

Sir EDnwARD LAWRENCE seconded the motion. | 

Mr. WILLIAM McQuiE asked if the board had made any contracts 
for fuel for the present year. He observed that other companies 
were deferring doing so. 

The CHAIRMAN said their coal contract had some little time to run, 
but they certainly were uot goiug to renew it until they saw a little 
about them. 

The motion was then carried unanimously. 

A dividend of 5 percent. per annum on the preference shares for 
the half-year, and 34 per cent. per annum on tbe ordinary shares 
wes agreed to, and the retiring directors and auditors were re- 
elected. 


Charing Cross and Strand Electricity Supply Cor- 
poration.—The directors have decided to recommend a dividend 
for the half-year ended December 31st, 1900, at the rate of 94 per 
cent. per annum, making (with the interim dividend distributed 
for the half-year ended June 30th, 1900, at the rate of 84 per cent. 
per annum) a dividend payable for the year 1900 of 9 per cent, on 
the ordiuary share capital. 

The lamps connected during the past year have amounted to the 
equivaleut of 39,431 8-c.P. lamps. | 


Stock Exchange Noetices.—Applications have been 
made to thé Committee to allow the following securities to be 
quoted in the Official List: — Electric Lighting and Traction Com- 
pauy of Australia, Limited—2:),000 6 per ceut. cumulative prefer- 
euce shares of £5 each, Nos. 1 to 20,000. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending February 
8th were £294 148. Id.; corresponding week last year, 4325 7s. 8d.; 
decrease, £26 19g. 2d. Total to date, £2,182 178. 5d. ; corresponding period 
last year, £1,997 17s. 8d; increase, £194 19s. 9d. Miles open, No 

, cars run on occasion of Queen Victoria's funeral. 


Blackpoo! and Fleetwood Tramroad Company.— The receipts for the weck end- 
ing February 9th were £189; corresponding week last year £128; increase, 
yt Total to date, £814; corresponding period last year, £860; decrease, 


mw Eins eng pere 5 

ebru th were s. 7d. ; correspon 

1s. 9d. ; £955 9s. 10d, — 

Centra! London Raflway.— The receipts for the week ending February 9th, 
were £6,129; previous week, 47.112; decrease, £988. Total receipts to date 
(6 weeks), £56,.07. Miles open, 6. | 

City and South London Railway.—The receipts for the week ending February 
10th were 42, 020: corresponding week last year, £1,149; increase, £871. 
Total to date, £11,999; corresponding period last year, £6,735; increase, 
£5,260. Miles open, 1901, 44; 1y00, 3j. - 


Dover 


y-—The receipts for the week endi 
ding period laut year, 22, 90 


Corporation Tramways.—The receipts for the week ending February 
Oth were £152 2s. Bi corresponding week last year, 210 1s. Id.; 
increase, £11 18. 2a. Total to date, £927 4s. d.; corresponding period 
last year, £857 6s. Bd.: increase, £29 17s. 11d. Miles oi track open, 8. 
Oar miles ran, 1901, 4,969; 1900, 4,924. Number of cars, II. 


Dublin United Tramways Company = The receipts for the week 
Feburary Bth were as follows :—D. U. T. Co oars, £2,964 9a. 9d.; 

„ horse oars, —; D. 8. D. Co., electric cars, £631 10s. Od.; total 

£8.:98 1s. 9d.; 5 week last year—D. U. T. Co., electric oars, 

.$ ditto, horse cars, 456 8e. 0d.; D. 8. D. Oo., electric oars, 
5 Os. 4d.; total, £8,245 lis. O4.; increase, £350 7s. 9d.; aggregate to 


ending 


` a e. £21,480 17s 84.; te to date iast year, £19,357 5s. 6d.; increase, 

£2,078 lls. 92. The eage worked is 45 miles electrically, — miles by 

horses, as against 41 miles electrically, 8 miles by horses, for corre- 
ding period last year. 


Liverpool Overhead Raflway.—The receipts for the week ending February 
10th were £1,616; correshonding week last year, £1,344; increase, 4171. 
Total to date, £8,918; corresponding period last year, £8,607; inorease, £16. 
Milas open, 6 miles 67 ebains. ‘ 


ifference in the traffic proper on 
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STOCKS AND SHARES. 


Wednesday Svening. 


' Tam reduction of the bank rate, coupled with an isene of Exchequer 


Bonds instead of a dreaded war loan, has infused a cheerfuller 
tone into. markets generally. Business is btisker, and the sharp 
revival in South African mining sbares bas helped to wake things 
up all round. For some unexplained reason the Stock Exchange is 
always happy when Kaffirs boom, and, taking all things in conjunc- 


tion, circumstances during the past week have justified, both actually 


and sentimentally, the better feeling now apparent. The electric 
markets are sharing in the larger volume of business, and alterations 
in our price lists are nearly all to the good of holders, rises out- 
numbering falls in the proportion of six to one. The Telegraph 
department fares best, some substantial advances being shown. 
Supply shares wait upon their coming dividends. Electrical rail- 
way descriptions are irregular, but prices in the manufacturing 
seotion are mostly better. AEN 
Eastern Telegraph Ordinary stock has risen a further 6 per cent., 
bringing the last fortnight's rise to 8 pointe. The trouble that we 
took to show bow cheap Eastern stock was at 140—the price on 
January 30th—is fully vindicated by the course of the quotation, 
and those who bought the stock on our suggestion can safely keep it 
fora higber level. The 4 per cent. Debeuture stock is 3 points to 
the good on investment buying, but the démand has not extended 
to the Preíerence stock, which seems to be worth par. Eastern 
Extension ehares have lagged behind the parent company's stock, 
but they mark a rise on the week. The new shares have not par- 
ticipated. Several of the gilt-edged securities in the telegraph list 
are up a point or more, the lower bank rate driving money into the 
market, which has been for some time on deposit at the banks. 
The three Anglo-American company's stocks are decidedly barder, 
the recent selliug having ceased on the statement tbat the com- 
pany's traffic during January was only £70 a day less than it was in 
January, 1900, when no Germau competition existed. America's 
holiday on Tuesday militates, of course, rather against good receipts 
for the current week. | 
In the electrical railway market, a slight sensation has been 
afforded by City and South London stock, which dropped 3 per 
cent. in a single day. The reason for this is a number of forced 
sales by people who professed to be disappointed at the action af 
the board with regard to guaranteeing the Brixton extensio. 
At the recent meeting the chairman held out vague hopes that this 
unprofitable piece of railway might be soldto some other company, 


- but no fresh news relative to any negotiations has transpired. 


City and South London 5 per cent. Preference (1891) has declined 
to 1374, und the 1896 stock to 1324, but the 4 per cent. Debenture 
stock at 1174 is unaltered. 2 dM E 

Central Londons are slightly better, but.no definite improvement 
can take place until the vibration question is settled. Some 
baying of the Deferred halves is in progress, and at a discount of 
20 per cent. the purchasers can hardly be far wrong in their action. 
Waterloo and City stock does not move, and Great Northern and 
City Preferred Ordinary (4 per cent.) remain at 8 for the £10 shares, 
£9 paid. | . i 

Turning to the electricity supply market, the outstanding feature 


is another 10s. rise in Notting Hill shares upon persistent buying. 


Brompton and Kensington have hardened 3, and a fall of the same 


extent is noticeable in City of London shares, no-dividend” 


prospects being responsible for this further drop after last week's 
decline of a sovereign. Westminsters fail to recover from the 
lowering effects of the reduced dividend; the new issue of shares 
is quoted at 12 middle. Somewhat better tha had besm-expected 
is the Smithfield Company's report, but no improvement has over- 
taken the shares. Charing Cross maintain their price, notwith- 
standing a dividend declaration at the rate of j per cent. less than 
it wasa yearago. For the full twelvemonth, however, the dis- 
tribution (9 per cent.) is the same as it was in 1899, and compares 
with 8 per cent. in 1898. o. s ; S 

Amongst the miscellaneous list Telegraph Constructions are up 
again on the dividend and report, to which we alluded last week. 
National Telephone shares keep about the same, although the 
board’s statement is not particularly encouraging, and the new 
capital arrangements are not likely to help the prices of the shares. 
Henley’s are a good market in sympathy with Telegraph Constrno 
tions, and Brush Engineering Preference have put on à to their 
quotation. The experimental starting of electric tractio on the 


London United Tramways system has not changed the price of the 


company's Debenture stock, which is 2 to 4 premium, while Imperial 
Tramway shares are 223 to 234 both in the London and Bristol 
stock marketa. 33 , bere M 


— 
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SHARE ee OF ELECTRICAL COMPANIES.—TELEGRAPH. AND TELEPHONE COMPANIES, 


— | Stine’ | Lone | eee 
Present " /'. Dividends for | „ 
Torus u tela e em | Wire Pe- n: F . 
86. 900 W Dies felle ae De / 99 —102 
- * 119,700 | Aniason Telegraph 5 Y Debe., Noe. 1 to 1, 250 Red. 60 — 70 
822.700 Ha Telegraph ... se ose, [Stock £3 9s. 73/6 34%| 53 — 56 | 54 — 57 
: 9,088,540 Do. do. 6 r4 Pref. aise „ fe 69,1691] 6% - 100 —102 
3,088, 540 Do. do. Deferred A ess [3tock|l18s. 95|£1 7s.| 5s. s% 82— 9} 9— 9 
44, Chili Telephone, Nos. 1 to 44,000 Wc ^ eat ds e 513 4 $|: 3— 3 
13,933,300$| Commercial Cable is 3100 | 8 8 - 170 —180 
1o, 4961 Do. do. Sterling 500 year -4 4 * Deb. Btook Red. see iss -— 102 —104 
16, 000 Cuba Telograph eos eae 10 8 7 % ove 8 ERE 9 
6,000 Diea Boat 105 Pet. eot [IY ev II 10 10 * ee Me E^ 
12,931 egrap vis - T T . 514 4 4 
6,000 Do. do. 10 Y Cum. Pref. ... e 9 — 10 
,000 Do. do. 4% % Debe. n iss oM — 100 - 104% 
60,710/| Direct United States Cable ... 44.2083 3 Bl 3 Bl 10 — 10 10 — 103 
108,300 Direct West India Cable, "s Reg. Deb. F? is ihi a | 99 — 102 
4,000,000 | Eastern Telegraph, Ord. Sto ids .. Stock 7 9517 96 146 —151 
1,820,888 Do. 3 Pref. Stock. ve m iss is 95 — 98 
1,432,268! Do. Mort. Deb. Stock Red. M AR 112 —116 
,000 | Eastern Extension, 3 and China Telegra 10 7 7 V 141— 143 
50,000 Do. Nos. o h oe ns ‘ies 131— 1 
320,000/ 1 vL ines Stock $ Stock 110 —115xdj|110 —115 
| an uth African Telegra; h, 4 9, Mort. Deb. 
300,000/ 1 Dek} 100 99 —102xd 99 —102 
200,000/ Do. 4% n Mt. Debs. (Mauritius Sub.) 1—8,000 25 | ... sia 101 —104 
7 180, oe Globe Telegraph and Trust 10 | 53 532% 10 — 104xd| 10 — 10} 
180,04 Do. do. 6 1 Prei. s 6 T" 15 — 154xd| 15 — 154 
150.000 Great Northern Telegraph, of Copenhagen 10 123 32 — 34 
82.000 J Halifax and Bermuda Cable, 44 % let Mort. Debe., j 100 99 —102 
, | ET e 
. 17,000| Indo-European Telegraph 25 10 9 10 .. 47 — 51 
100,000/| London Platino- Brasilian Telegraph, 6 96 Debs. . i es vee "m 104 —107 
. 72,680 | Montevideo a Limited, Nos. 1 to 72, 680 .. as 24 Ses — 4 
86,497 Do. 5 % Pref., Nos. 1 to 86,492 4 b ag 1 
590,000 | National Telephone, 1 to $00 000 ess s "is s 6 5 5 & 41— 4} 
15,000 Do. 6 % Cum. 1st Pref. 6 6 6 12 — 14 
15,000 Do. 6 Y Cum. 2nd Pref. ... 6 6 6 N 11 — 13 
250,000 Do. 5 * Non-cum. 3rd Pref., 1 to 250,000 5 5 5% 4i— 51 
3,000,000 Do. 3i Deb. Stack Red. 33 34 31 94 — 97 
500, Do. Deb. Stock Red... m ius 22 4% 98 —101 
171,504 | Oriental Telephone Be Elec., Nos. 1 to 171, 504, tally paid 595 | 595] .. 1à 
100,0007] Pacific and European Tel., 4 % aoe Debe., 1 to 1,000 . ss ses : 99 —102 - 
11,839 Reuters. eee eee eee 5 y^ 5 96 Ld 71— 84 
3,381 Submarine Cables Trust a iss bis ies "m . 124 —129 
58,000 | United River Plate Telephone aXe 6 7 * ; 43— 
16,639 Do. do. 5 95 Cum. pref. Nos. 1—16,639 s sae $ 4ł}— 5} 
23,361 Do. do. Nos. 16,640 to 40,000 £3) pd. E i ; 41— 51 
179,947 Do. do. 5 52 Debs. eee ee eee . r 103 —106 
171,000 | West African Telegraph, 5 95 Debs... a ix : i 99 —102 
30,008 | West Coast of America, Nos. 1—30,000 and 53 001—659, 008 see , 2 i— 
150,000 Do. do. 495 Dets., 1—1 ,500 gua. by Bras. Sub. Tel. das — : 99 —102 
207,930 | Western pea er Ltd., Nos. 1—207,930 iss X 79,517 V , 14 — 141 
75,000 Do Debs. and series, 1908 e eee eee ee 101 —104 
iH West 2 3m A Deb. SS Red. eee ee * i „ „ 
, and Panama Telegrap oes oes ese 2 § 
Do. do. do 6 & Oum. ist Pref, [Ir] eee ove 6 — 7 
4,609 Do. do. do 6 % Cum. 2nd Pref. ... 5— 7 
80,0007 Do. do. do 5 Y Debs., Nos. 1 to 1,800 103 —106 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 1011019761 | 5 6 N |6% 7— 8 | 7§— 84 ( 2 
12,000 Do. do. 7 2 Cum. Pref... b TP TT T 81— 9% 84— 04. sos «oe 
50,000 os Cross and Strand Electricity Supply  .. ies 5 8 [9 V9 V 9à$— 108 | 94— 103 10 s 
20,000 do. do. 44% Cum. Pref. | 5| ... as pom 5ł}— 53 | 53— 54 bE] o 
000 «Chelsea Electricity Supply, Ord. eS o0] 5656 7 | 6— e|. 
150,000 Do. do. F Deb. Stock Red. ... |Stock| ... was 109 —112 109 —112 | ... err 
70,579 | City of Laid] Electric bting, Ord. 40,001—110,579... | 10 | 6 453 . 71— 81 — 8 | 8 |. 77 
,000 E 6 V Cum. , 1 to 40,000 . 10 | 6 se 18 — 14 13 — 14. M 
400,000 5 Y Deb. Stock, Serip. (iss. at £115) ‘all paid eat eer iv . |122 —127 |122 —127 i is 
40,000 County < of Lond. & Brush Prov. E Ltg., Ord. 1—40,000 | 10| «dd |4% vs es 
20,000 do. do. 6 % Pref., 40,001—60,000 | 10 6 ; S 114— 12} | 114— 12$ ; as 
3 0,000 Do. 44 % Deb. Stock, Prov. Certe (all paid) Rd... TR ESY 106 —109 |106 —109 ; T 
500 Edmundson’ s Elec. Corp., Ord. Bhares 57 4 T 
75,000 | Do. do. 44 X 1st Mort. Deb. Stock. 100 | ... 102 —105  |102 —106 , 
110,000 | London Electric Supply Corporation, Limited, Ord. ..| 3] .. se li— 2 1i— 2 1g]. 
49,840 : . Do. do. do. do. 6 y^ Pref. b 6 96 eos 4 — 5 4 — b eee 
$50,000. Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock - iva 98 —101 98 —101 - 
5,000 | Metropolitan Electric Supply, 101 to 62,500 isi 10 5 5 * 12 — 13 12 — 13 198 | 12} 
920,000] ` Do. 44 Mortgage el Btock eset wie ics . {110 —113 10 —113 e. 
,000 x 34 Mort. Deb. Stock Bed. . ee Stock eee eee eee 96 — 99 96 — 99 - 97] 
6,452 Notting Hill Electric hting $$ ..|] 1016 7 * | 15 — 16 15$— 16} 16$ | „ 
40, 000 Be James's and Pall Electric Light, Ord. "ns - 5 141965 14495 |144 144— 154 | 144— 153 lib] . 
20,000; Do. do. 7.96 Pref., 20,081 fo 40,080 5 7 7 7 83—. 93 93 8 e 
150,000 f Do. do. 33 Deb. 2 Ben. ee 100 eee eee eot 98 —101 98 — 101 ete 
12,000 Smithfield Market Elect. — zu Dl i 385 shi 2 — 9i 2 — 2$ 2 vee 
50,000 Do. do. Deb. s ..1100| .. "T .. |80 — 90 80 — 90 Mas 
65,000 | South London Electricity Sup | li bj us — m 2)— 931 21— 3% 3 24 
79,900 | Westminster Electric Supply. S. 101 to 80.000. 5 12 Y 13 Y 10 X| 12 — 13 12 — 13 122341 12% 


* Subject to Founders 


on Liverpool Stock 


Unless otherwise stated fally paid, 6 se, peofit being used as ee 
izo tated nli ICT NR J Diviaenae qui t . warrant 


| 
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SHARE LIST OF ELECTRICAL COMPANIES, —Osntimied. 
" ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANTES. 


Stock | - losin Closir Business done 
Present : Dividends for ti week-erded 
Issue. | — — Mo last throe years. ob, 6th. | Feb iiih, | Feb. imh, 190. 
i 1898. | 1899. | 1900. Highess | Lowest 
20,000 | British Aluminium f Cum. Pref. .. aes S ins * | 8— 9 8— 9 84 84; 
300,000 Do. do. Ist Mort. Deb. Btock Red. .. (Stock! ... E see 91 — 95 91 — 95 eas ae: 
45,000 | British Electric Traction óc E n 6 96 184— 144 | 14 — 15 148 | 143 
50,000 Do. do. H Cum. Pref. eee eos ese eee eee . 12 — 13 124— 134 Ss eos 
350,000 Do. do. Perpetual Debenture Stock Stock ees .. 1120 —123 120 —123 «i ag 
85, 0002 British Electris Works Ce Ord. £1 shares, 50, 001—135,000 coe i. fee -— 1— 1 i— E eas aes 
50,000 t Do do. 6 % Cum.Pref., 1 —60,000 [I ove i— i $-— 2 ese oo 
500 Do do. 44 % lst Mort. Deb. TI ee ees 95 — 97 95 — 97 TES TI, 
70,000 British Insulated. Wire Ord. „5 in. ee 5 15 %| 20 . | 10— 114 |10j— 111 x 
70,000 Cum. Pref zx) eee eee eee eee [IIJ 
90,000 Bra} Elecl. 1 to 90,000 -— iés . 2 5 & 6 $ bs 11— 1i 11— 13 vas 8 
000 ” Non-cum. 6 % Pret, 1 to 90,000 .. 2 6 6 m 2— 21 2$— 23 23 kea 
135/0001 DE b. eve eee 8 TI eee eee 105 —110 105 —110 eee eee 
108,710 Do. p . 2nd Deb. Stock ^. (Stock Se 8 01 —103 101 —103 re Ss 
30,000 | Callender’s Cable Construction Nos. 1—30,000 ... 5 15 % 15% . 13 — 14 18 — 14 134 | .. 
40, 000 Do. do. 5 478 Cum. Pref. rm 5 ET E 52 — 5 56 ; 
90, 000 Do. do. big ee Mort. Deb. Stock Red Stock .. |109 —113 109 —113 -— "e 
206,297 | Central London Railway, ^ bse ae 81— 8 81— 9 8% 84 
78,703 Do. do. Pref. half-shares .. si 885 5 : set 4$— 51 53 4H 
78,703 Do. do. Def. do. = "P 5 T 34— 32 34— 4 8H! ... 
855,000 | City and South London Railway .. Stock 23 17%] 1495| 90 — 54 47 — 61 51 49 
37,600 | Do. do. Ord. shares Nos. 22, 501 to 60,000 .. 10 AN 44— 5 4— 5 - ss 
54,000 | Crompton & Co., Nos. 31 oe Rog od 12 5 = 3| 6%) 74% 34— 32 Si— 32 38 
Do. 5 Y 1st Mort. 0 
100,000 £100, and 901 to 11, 000 of £50 red 8 s T .. | 99 —102 100 —103 € 
99,261 n & Swan Utd. EL Let, “A” shares, £3 pd. 1 to 99,261 | 5 6 7 F: . | M— 294 | 18 33 18 
17,189 Do. do. “Aa” Shares, 01—017,139 eee 5 6 6 ees 4$ 31 4i T eo 
944,023 Do. do. 5 4% Deb. Stock Red . . 100 ... pes . | 88 — 90 88 — 90 ius oes 
100,000 Do. do. 5% 2nd Deb. Stock Prov. 8 N 100 seg .. | 96 —100 96 —100 = sss 
112,100 | Electric Construction, 1 to 112,100 ... 2 6 & 695 .. li— 23 li— 23 214 .. 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000... ds 2 7 T" "T 24— 3 2 3 se oe 
182,600 Do. do. 4% Perp. 1st Mort. Deb. Stock .. |Stock| ... sis .. 1101 —104 101 —104 ane 85 
9,6001 Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 .. ..| 10| 7 7 & *. |10 — 11 10— 11 a a 
30,000 Henley's (W. T Telegraph Works, Ord. .. ve Ps : 14 15 * |183$— 144 14 — 15 14g | 14i 
30,000 Do. do. 43 dino 7 A" sas — 6 — 6 wee 
50,000 Do. ae do. ort. Deb. Stock. ms $us ve .. [108 —112 108 —112 82 n 
50,000 | India-Rubber, Gutta-Percha and Telegra h piel -.| 10| 10 %| 10 P . | 20§— 214 | 208— 213 212 203 
300,000 Do. 0. do. 4 95 1st Mort. Deb .. .. | 100 Vis 101 —104 101 —104 -— ER 
87,500 |tLiverpool Overhead Bailway, Ord. vss ..| 10} 3i 38% 88— 84 88— 84 -— 2t 
10,000 |f Do. do. Pref., £10 paid was ‘ee 10 5 T 134— 133 134— 132 oe $us 
$7,350 | Telegraph Construction and Maintenance sve ..| 12|16 15 174%, 39 — 43 41 — 45 42 " 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 « | 100 — n .. ]|101 —104 101 —104 gus 
am Telegraph Manufacturing, Ord. Noe. 1 to 20,000 ... 5 8 % 12 10 — 11 10 — 11 102 
Do. do. 5 B Cm. Prf. Nos. 1 to 20,000.. 5 as m aoe 53— 6 54— 6 oan 
540.000 Waterloo and City Railway, Ord. Stock  ... ..1100| 39$ 3 Y 3 Y| M — 97 94 — 97 95b 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF gee NOT OFFICIALLY 9 
Brompton and Kensington, 44 96 Debentures of 4100, 101—104. ere Sa aa and _ Knightsbridge Electric Ligh uve 6 $ 25 aly 
solidated Tele none Construction and Maintenance, 8/—4/- 1— lst Preference Cumulative £5 (fully Si pud. * 1. 
National Electrio ving, 1 Iz. | "Puy 101104. Dividend, 1900, on Ordinary 
Oldbam, Ashton, and Fare ectric (216 ó pa) On. 18 de *T, Parker, 410 (fully paid), 16. 
Md y tus Share List, 8 rate of discount 44 per cent (February 7th. 1901). 
MARKET QUOTATIONS, Wednesday, February 13th. 
CHEMICALS. &c. This week. Last week. Ine. or Deo. | METALS. &o. (continved.) This week. Last week. ino. or Dec. 
„ Hxydrochlorio owt. : : | g Copper Sheet PE. du. id to 96 £26 
T0000 8 sii $ Rod... 10 1o Per ton 288 £36 
a „ Oxalio vs và .. per owt. B2/- B2/- € „ (Electrolytic) Bars .. peor ton £82 £89 
a „ AE v us i per owt. 5/6 5/6 e " 10 heets .. per ton £90 £90 
d AUD nie Marinio (crystal) .. per don 483 10 238 10 N 3 HC. wire  berib.| od. nae 
ped ` perton |. 690 £90 5 f Ebonite Rod NE 12 p» 
: Bleachi powder . per ton £21 £7 T S n  Bheet per lb 6 / 5 / 
a Dimp e of Carbon .. .. per ton £15 ès * German Silver Wire per Ib 1/6 1/6 
a Borax és ee .. per ton £17 10 217 10 h Gutta-percha fine .. per lb 8/ 8/- 
a Bensole 00 ) per gal. 4q/- h India-rubber, Para fine per! 8/8 à 
a n 50 per gal. 5/8 5/6 i 5 Charcoal Sheets per ton 218 £18 ae 
a ce Sulphate per ton £25 225 i Pig (Cleveland warrants) . per ton 47/- 47/6 6d. dec. 
a Nitrate .. |! per ton £% £25 | (x gh, according to ze per ton From £11 | From 411 " 
a „ WhiteSugar .. .. per ton £281 £81 „ Borap,heavy.. per ton 70/- to 72/6 | 70/- to 72/6 
2 Mein 3 ; is 3 i a n e 1 „ » galvanised No. 8 per ton n E do 4 
a Pol eee 0 per r pal. 5/6 6/6 g Lead, English Ingot per ton [. 216 10 | 415 126 dec 
a Potash n casks . 8 s 9 n " Sheet id . perton| £17 15 211 15 . 
2 n urs (16/8094) PE Der ton = . Meee Wire No. 28 .. Per lb. 81 87 : 
a „ Bisulphate poor ton £85 £85 "s - perbot. £936 29 2 6 i 
a Shellac .. per owt. 64/ 64/ 4 Mica 1 original cases), small per ìb. | 8d. to gd. 8d. to 0d. ; 
a Sulphate of "Magn nesia . per ton £4 10 £4 10 T 55 » medi per ib. | 1/9 to 3/9 1/9 to 2/9 8 
a Bulphur, Bublimed Flowers . per ton 26 58 » large per Ib. | 8/810 1/8 | 8/8 to 7/8 $ 
a i 5 .. per ton 25 10 25 10 Jain cts per Ib. | 1/04 to 1/8 | 1/04 to 1/8 è 
-: ton 25 £5 m bars & per ìb. | 1/1 to 1/4 to 1/4 z 
a Boda, Caustic "white W) . Per ton #1015 | #10 15 s „ Strip&sheet per Ib. 1/8 ds 1/8 : 
„ Bichromate, casks |. — aM 24. o Platinum molle Wi Bor ib. 1024.00 1 1 70 171 : 
E f I ' i 1 Steel, Magnet o dg to dso ya per ton| From £15 £40 2 
METALS, &o. Pn. blok .. .. .. ver ton 2 To [E125 dio] 108. dec. 
b Aluminium wire in ton lots.. per ton £994 £994 vs 4 » foil x .. Per lb. 16 1,6 
Sheet, in ton lots per ton 2191 2191 pe wire, Nos.1t016 . per lb. 1/9 
p Babbitt’s metal í .. per ton | £80 to £145| £80 to £145 Uo | pWhie Anti- triction Metals — 
e Brass (rolled metal F to I basis Par Ib. 18. wa ** White Ant” brand . per ton] £40 to £70 | £40 to £70 ss 
« „ Tube (brazed) .. per lb. 10d. 16a. B Ek j Yarns, Cotton, Singie 101b bare per ib. 94d. 9i. = 
e n (solid drawn) Per lb. à j Best n Biz ie&, .. . per lb. : 
e basis š .. por lb. eta j 4, Hemp. 8 ply 10 Ibe, per lb. 4 A 
: Copper Tubes (brazed) | per Ib 11d lid j Russian, 10 lbs. per lb. 4. T 
solid drawn) per lb 103d 1034 | "i Jute, 180 ibs. rove perton| £14 10 214 10 
i Copper Bars (best selected) .. per ton | | Zino, 8h t. (Vielle Montagne ond. ) per ton| £71 13 6 | £41 126 
a Messrs. G. Boor & Co. J lndis-Rubber, G.-P. and ta Fae Works k Messrs. Nor Ashby, Limited 
sions b The British Aluminium Co., Ltd s | Monera: James & Shakspeare. [Oo., L na | * Messrs, W. T. 5 Lid. 
— by : Mete Taos. Sole & Sons. 9 ee Meses. Jackson Ares supplied by} * Messrs. LEA nemi tT & Bons. Ob., Ltd. 
essers, F. Sons. Messrs. Bolling & : — 4 * ohnson. 
— —— j Mesare, Henry O. Yoo & Oo. Dn Coe 


The Phosphor Bronse Company, Ltd. 
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PHYSICAL SOCIETY. 


ANNUAL GANERAL MEETING, held February 8th, Mr. G. QRIFFITH, 
Vice-President, in the chair. 


THE report of the Council was read and adopted. Prof. Willard 
Gibbs and Dr. Rudolph Koenig were elected to the two vacant 
Honorary Fellowships of the Society. The following officers and 
council were elected for the ensuing year :— 
President.— Prof. S. P. Thompson. 
Vice-Presidents. — Members who have 
filled the office of President, T. H. 
Blakesley, C. V. Boys, Prof. J. D. 
Everett, and J.Walker. l 
Secretaries. — H. M. Elder and W. 
Watson. l 
Foreign Secretary.—Dr. R. T. Glaze- 
brook. 
Treasurer.—Prof. H. L. Callendar. 
Librarian. —W. Watson. 
Other members of the Council.—Prof. 
Armstrong, W. R. Cooper, G. Griffith, 
E. H. Griffiths, Dr. R. A. Lehfeldt, 
S. Lupton, Prof. Perry, Dr. Porter, 
W. A. Price, and R. Threlfall. 
Prof. S. P. TRox»Psox then took the chair, 
and delivered an address. In opening, the 
President gave in detail the various ways in 
which the aim of the Physical Society, to 
promote the progress and study of physics, 
has been accomplished during the 26 years 
of tbe society’s existence. Referring to the 
election of two Honorary Fellows, Prof. 
Thompson said they had added to their roll 
two men distinguished in very different 
walks of physics. Prof. Willard Gibbs is 
a United States mathematical physicist 
whose work in thermodynamics, elastic solid 
theory of light and other specialised subjects 
is of the highest order, and is valued for its 
beauty and profundity. Dr. Rudolph 
Koeuig, of Paris, is known as a maker of 
acoustical instruments—of perfect standard 
tuning forks in particular. He has, however, found time to extend 
the borders of acoustics, and to him we owe the manometric 
flames, the wave syren, and other instruments of research. 
He has also published work on the facts about the combinations 
of pure tones. The President appealed to all teachers of physics 
in the country to make use of the Society and give it their active 
support. It was mainly in the interest of teachers and students 
that the Society undertook the publication of Science Abstracts. By 
means of the abstracts, teachers have at hand the latest informa- 
tion, and can thus coutinually supplement their text-book know- 
ledge. Every teacher, from time to time, devises new or improved 
modes of presenting his subject. At the Physical Society the 
Fellows always welcome contributions of this kind, even though 
there may be little of actual novelty in the principles 90 illustrated 
The routine work and administrative duties of teachers, although 
hampering their usefulness to science and diminishing their fruitful- 
ness, prevent their attention without intermission, to one subject, 
and produce a direction of thought over various domains of physics, 
which is to be welcomed rather than deplored. It has been the 
custom for Fellows of the Physical Society to bring models to 
illustrate physical principles. This practice of using models is 
regarded by our Contiuental brethren as a peculiarly English 
matter, and one that shows a sort of mental constitution 
they do not quite understand. Models have become a 
part of our mental furniture. It never occurs to us that 
there is anything unusual in the habit. Faraday has used 
them in connection with the electrostatic field surround- 
ing charged bodies. Lord Kelvin has made models to convey 
his ideas of elasticity, of the elastic solid theory of matter, and of 
the constitution of matter itself. Maxwell’s models of hetero- 
geneous dielectrics and the mutual induction between two circuits 
are well known. These models are useful for teaching purposes, 
and for enabling one to g:asp that which in ite nature is abstract by 
contemplati:.g the representation of it or its analogue in the con- 
crete. The French physicist cannot understand a complicated 
phenomenor until he has reduced it to a mathematical equation. 
The British physicist must construct a model which will produce 
mechanically the analogous operation. Both methods are right, but 
judging by their fruitfulness, the method of Faraday has advan- 
tages over that of Poisson. Referring to' the new Teaching 
University of London, the President said that now was the time for 
Fellows to offer suggestions for the teaching of physics. 


THE SCHUCKERT SURFACE CONTACT 
SYSTEM. 


THE announcement which was made in these columns a few weeks 
ago, that the South-Eastern Metropolitan Tramways Company have 
applied to the Board of Trade for approval to the reconstruction 
aud equipment of their lines from Greenwich to Catford upon the 
Schuckert surface contact electric system, renders a description of 
this particular method of special interest just now. To a fully- 


illustrated brochure recently issued by the British Schuckert 
8 Company, Limited, we are indebted for the following 


It is but following long-established custom to prepare a dark 
background in order to emphasise the advantageous features of the 
particular object under consideration; and we suppose it is nothing 
more than natural that t work in electric traction should be 
shown to present draw which are claimed to be not noticeable 
in the Schuckert surface contact system. Where the trolley method 


is for various oft-stated reasons regarded as an impossibility, 
conduits or surface contacts must be employed. The London 
County Council has pledged itself to both for London’s more central 
thoroughfares, where tramways of any kind are permissible. We 
know that the conduit system has been designed, but presumably 
the question of which surface contact system i$ to be adopted, or 
whether even this is to be especially designed expressly to meet the 


[2 €. 


requiremente of the peculiar conditions prevailing in and under 


i o Contact roll 
Induction coil 


London streets, is as yet a matter of uncertainty so far as we under- 
stand the situation. 

Complicated detail is argued as the great defect which will 
militate against the wide adoption of the Claret- Vuilleumier system. 
The American system in operation at Monaco, of which we have 
heard so much at different times, is said to have its weakest point in 
the use of a double row of contact studs; other systems which 
have been invented and experimented with, presented certain 
difficulties which experience taught the inventors of the Schuckert 
system to avoid or overcome in the method we are about to 


| describe. 


The Schuckert system is a single-row contact-stud system with 


grouped automatic switching apparatus, of which each, I while 
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separately switched into circuit, switches out the previous apparatus 


in the direction travelled. 

In 1896 a section was equipped at Munich, but even this was open 
to improvements, which were introduced on the old line in Munich 
in 1899. Since then this iniproved system has, we are informed, 
operated perfectly under the worst imaginable conditions, without a 
breakdown of any kind. 

The new switch connections are shown in fig. 1, and are 
arranged substantially as follows: — Every 
sectional conductor (contact block) 1, 2, 3 
. . + . is in connection with ita accessory 
switching apparatus (relav). the latter being 
grouped in switch boxes, and arranged in. the 
customary way along the line of route. The 
controlling apparatus consists of a contact 
lever (7—12) to connect the sectional conductor 
with the feeder main 31 and two coils, of 
which one (13—18) serves to lift the contact 
lever, while the other (19—24 or 25—30) serves 
to draw it off. The coils are hereby ao cop- 
nected that the lifting or contact-making coil 
of each surface contact is connected with the 
draw-off or contact-breaking coils of the two 
neighbouring relays. Every draw-off coil is 
provided with double windings, of which one 
(19—24) is connected with the draw-off coil of 
the advance relay, and the other (25—30) is 
connected with the draw-off coil of the relay 
in the rear; thus the lifting coil 16 of surface 
contact 4 is connected with the upper draw-off 
coil 23 of the neighbouring surface contact 5 
and with the lower draw-off coil 27 of the 
surface contact 3, while the upper draw-off 
coil 32 of the apparatus 4 is conuected with 
the lifting coil 13 of the advance surface 
contact 3, and the lower draw-off coil 28 with 
the lifting coil 17 of the surface contact 3 lying 
in the rear. The coils of the draw-off magnets 
terminate in groups connected to contact pieces 
32, 33 or 34, 35, arranged symmetrica'ly to each 
other, and operated by levers 36, 37 acting 
si nultaueously on all the coutacts situated on : 
the same side, which levers, by means of 
electro-magnetic coils 36—41, situated near 
the end of the group of relays, can be reversed 
in accordance with the direction in which the 
car is required to travel. 

The working of the connections described above is as follows :— 

Assuming that the current collector 42 of the car is situated on 
the contact stud 5, and that the car is required to travel in the 
direction indicated by the arrow, then the course of the current is 
as follows:—In starting, the current from a small accumulator 
carried on the car is made use of in the customary way, and passes 
through the skate 42, the contact block 5, the magnet coil 17, 
maguet coil 12, to the correspouding contact of the group 35 through 
the multiple-switch lever 37, and thence to the return circuit or to 
earth. The magnet coil 17 attracts the contact lever 11, and thereby 
connects the feeder main with the contact stud 5, enabling the car 
to proceed in the direction indicated by the arrow. The further 
working of the relays takes place in such a manner that the advance 
relay in the direction travelled is excited, and closes the circuit 


Fic. 4. 


immediately its respective contact block is touched by the skate, 
while the draw-off coil of the surface contact just passed by the 
collector, but still beneath the car, and which is energised by a shunt 
current of the advance apparatus, attracts the contact lever and 
switches the respective section. 

It should be noted that the multiple-switch levers, 36 and 37, 
with the travelliug direction here assumed, are laid over to the 
right, touching a series of contacts 33 and 35 respectively. These 
levers are reversed automatically and quite independently of the 
direction travelled as soon as the skate has touched the last of the 
contact studs belonging to the respective group and connected with 
the end relay of such group. i 

Assuming that the car is situated with its skate on contact stud 5, 
and moves to the left in the direction indicated by tbe arrow, then 
upon the skate touching stud 4 closing the circuit, the multiple- 
awitch lever 36 will be revemsed, but the current continues to flow 


similar conditions. 


through the switch lever 37 of the rear group, and only commences 
to flow also through the switch lever 36 when the skate reaches 
stud ?. | 

When the car is running in one direction, which has to be main- 
tained, the reversal of the multiple-switch lever or the switching 
over the groups of sectional conductors or studs result, as mentioned, 
automatically. Should it, however, be necessary or desirable, in 
case of accident or otherwise, to change underway the travelling 


direction, then'the multiple switches can be reversed by means of 
easily accessible hand switches, 43, 44, arranged at convenient 
distances along the route. The arrangement forthe purpose of the 
double winding of the electro-magnets, 38, 4], for automatic and 
hand switching, is readily comprehensible from the drawing. : 

Fig. 2 is a complete diagram of connections for the car and line, 
and this does not require any special explanation. 

Fig. 3shows the line iu the Goethe Strasse constructed on this 
system, and working in everyday traffic since the middle of 1839. 

A piece of rail with contact block and coupling joint is shown in 
the photograph, fig. 4. 

Beneath the rails an iron traverse sleeper is attached by short 
- pieces, and carries in the centre of the track a sheet-iron case. 
The hardened cast steel stud is let into a granite block, which in size 
and appearance resembles an ordinary paviug stone. "This contact 
block i8 set into the sheet-iron case and cast rouud with cement. 

The contact block is ranged in with the rest of the street paving, 
above which the cast-iron contact stud protrudes about 2 to 3 cm. 
The distance of the contact stud from the rails, that is from + to — 
pole, amounta, with normal gauge, to about 70 cm. | 

In dry weather that portion of the current which, when the con- 
tact stud is rendered active by a car standing over it, seeks the 
shortest path from the: positive contact stud to the negative return 
circuit, is only very small. Even with damp weather and muddy 
streets experience has shown that the current losses are not any 
greater than with the overhead wires, or with slot conduits under 
The local loss is, it is true, greater with the 
surface stud conduit, but the total of allthe separate small losses of 
the overhead system is nevertheless higher, in spite of the relatively 
larger solitary loss. 

The contact blocks, together with the traverse piece, the £ attach- 
ment supports, the cable coupling boxés, &c., are all turned out 
complete at the works, so that their arrangement on the line is very 
simple. The distance from block to block amounts on straight track 
to about 4 metres, or iu curves of less than 1090 metres radius cor 


respoudiugly less. 
(To be concluded.) 


— — ——MÀÀ 


TESTING CELLS AND BATTERIES IN THE 
ROYAL NAVY. 


THERE are two classes of cells used in the Navy; one kind poe- 
sesees a very high internal resistance and is used for testing, while 
the other kiud is for use iu performiug some kiud of work. 

The single test cell is a Minotto or meditied form of Daniell, con- 
sisting of a cylindrical vulcanite container, in the bottom of 
which is placed a copper cup containing crystals of sulphate of 
copper. 
A piece of thick flannel/or '"fearnought".is placed on top of 


^ 
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this, then a thick laver of fine sawdust, another disc of fearnonght, 
and on this a zinc slab. An iusulated wire passes up from the 
copper cup and forms the positive pole. The negative pole is 
formed by a wire leading from the ziuc. : 

The container is closed by a vulcanite top through which both 
wires lead, the positive to a terminal and the negative to a small 
brass nipple. 

The rest of the space on top of the battery is taken up by a 
galvanometer with a resistance of 20 ohms. One termiual of the 
galvanometer is free, and the other is connected to a key or spring 
of brass, which forms contact with the nipple of the negative pole 
on pressure being applied by the finger. 

The battery as supplied may be stowed away until required for 
use; the sawdust beiug dry, no action takes place. 

When required for service the fearnought aud sawdust are soaked 
in fresh water, and the battery is put oa short circuit for half-an- 
hour. The battery is then ready for use. 

When the galvauometer is set so that the pointer is at zero, upon 
the key being pressed there should be a steady deflection of 80 on 
short circuit. The whole instrument is enclosed in a leather case 


—— — ee — at | A 


i — — — — 


i 


J 


10 


i 
| 
| | 
usnm pras | 
de mr 
I 
mese eee od. po c9 
„„ 
— 0,1! | i L6 
I 
J | "T di NT 
geek TW N 
Put | 1 > E 
4, „ „ ` 


DIAGRAM OF CONNECTIONS. 


with a strap for convenience in carrying; a magnet is also supplied 
in a pocket on the leather case, forthe purpose of steadyiug the 
poiuter ou the galvauometer. This single cell test battery is good 
enough for all ordinary tests. 

The six-cell test battery consiste of six Minotto cella, contained 
in a wooden box. Besides having a hinged top, the front of the 
box opens outwards and forms a tray, upon which is fixed a 
1,000-0hm galvanometer, a spring key, and the maiu terminals. It 
is customary in the Navy to work always from the negative pole, 
connecting the positive pole direct to earth. 

The system of brass blocks, which is fixed on to the partition that 
keeps the battery in place, consists of one long strip of brass, 
having on either side of it three smaller strips, each of which is 
connected to the negative pole of its own cell. 

The long strip is conuected with the galvanometer, and the 
negative pole of any cell can be brought into connection with it by 
means of a brass plug, thus putting from one to six cells into the 
circuit (see diagram above). 

The cells used iu this battery are considerably smaller than in the 


“ single-cell test battery," aud are of au obloug shape, for better 


storage purposes. Tbe galvauometer is astatie, aud. consequeutly 
far more seusitive thau iu the 20-ohm pattern.  Befure use the 
battery itself is iuvariably tested, to see that each cell is iu good 
rea by connecting the galvanometer direct to each cell in 
urn. 


tion has to be measured, or where the resistance is large, as in cables 
of great length. A simpler battery, in which a circular switch takes 
the place of the plug aud brass strips, is now comiug iuto use. 

Tue test cells being of the Dauiell class they are, of course, very 
constaut, and their internal resistance is so high that their current 
can be passed through any fuse to test it without the slightest 
chance of firing it. 


The six-cell test battery is used for testing where a high insula- 
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THE BELLEVILLE BOILER. 


ADMIRAL MELVILLE, of the United States Navy, is an upholder of 
the water-tube boiler. We believe he has goue so far as to say that 
the success of the Americans outside Santiago was due to the water- 
tube boiler, presumably because the engiueers, baving carelessly 
allowed their boilers to cool, were able to raise steam again and very 


quickly follow the Spanish fleet. Of course, this souuds all right, 


but if the Spanish fleet bad elected to rush out of Sautiago and bear 
down on America's half-dead ships, and bad rammed them all before 
even water-tube boilers could get up steam, we may suppose that 
we should have heard nothiug from the upholders of water-tube 
boilers. This Santiago incident, however, has been made much of 
in out own press and Parliament by those who uphold the Belleville 
boiler. It has been made a particular point in favour of the Belle- 
ville boiler, and many people believed that the American fleet really 
had Belleville boilers. It may, perhaps, help to dispel this erroneous 
notion when it is known that Admiral Melville—who is an engineer 
admiral—has made a close examiuation and criticism of the Belle- 


. ville boiler, and he unequivocally condemns it. The words he uses 


are as fullows:— 

. "One point in particular will illustrate the extreme value of high 
professional criticism in design. Some years ago the Department 
was urged, with no little pressure, to adopt the Belleville water- 
tube boiler as a standard for the new ships. This Bureau opposed 
the innovation wholly on a close examination of the designs, 
criticising the very defective features which in later years have 
made conspicuous the comparative inefficiency of this type over the 
purely straight tube, non-screw-joint type for which I have given 
continuous and urgent preference. The Department is to be con- 
gratulated upon escape from this 'pressure' aud upon the con- 
servative approval it has given to the change in the boilers of naval 
ships. Instead of having been encumbered during the last war with 
ships powered with a type of boiler necessitatiug a specially-trained 
force even for its safe operation, the most effective vessels had 
either retained the Scotch boiler or possessed the simple straight- 
tube type. aud remaiued free from any real danger of becoming 
hors de combat by reason of lack of a completely experienced fire- 
room mauagement or the sudden failure of delicate or intricate 
special apparatus connected with the eteam generators." 

This is plain speaki ig, and we would especially draw attention to 
the fact that a practical engineer like Admiral Melville opposed the 
introduction of the boiler oa account of its design. We have held 
all along that the Belleville boiler was of such design as to stand 
condemned on its working drawings It may hold togethér when 
under specially favourable conditions of duty, water, attendance, 
and good luck in its own materials of construction, but its principle 
is utterly bad, and we trust that Admiral Melville's opinion will 
carry due weight with our own Committee on Boilers which is now 
investigating the problem, especially when it is considered that 
his experience entitles him to rauk in the same class as the two 
or three members of the Committee who are admittedly far above 
their colleagues in experience of steam boilers; and this we say 
without any unfavourable bias against the remainder of the Com- 
mittee who have not, and do not pretend to possess, a like qualifi- 
cation. 

Admiral Melville does not draw hard and fast lines. He has 
fitted the Albany and the Alabama with cylindrical boilers. While 
at one time reporting that the water-tube boiler was necessary 
because of tbe exigencies of the service, the Admiral now does not 
seem to be of this opinion so strongly, but it is said he has allowed 
Thornycroft boilers to be substituted for cylindrical boilers. 

In the meantime tbe Committee is proceeding with its labours, 
testing ship after ship, including such & vessel as the Cunarder 
Saxonia, which has, it is needless to say, the old type of boiler. 
We recently had a most interesting conversation with a marine 
engineer of special experieuce aud possessing facilities for knowing 
whereof he spoke, and we will say no more than that all we have 
written on the Belleville boiler has been mild and uuderstated as 
compared with the facts he was able to bring to our notice. The 
events of the war and other matters have distracted public atten- 
tion from the important subject of our naval boilers, but it is vital 
to the. interests of the Empire that the subject should not be 
smothered in official haze. 

The Eugineering Times cannot believe that it is desired to get at 
the real truth of the water-tube boiler question, aud is very emphatic 
that engineers do not believe that Mr. Goschen wished to do so. 
The reasons advauced are that the members of the Committee, with 
the exception of the naval eugineer, have no practical experience 
in working or making water-tube boilers; and secondly, that except 
the naval man, the members of the Committee are busy men with 
other duties. We ourselves have not much faith in the intentious 
of the Admiralty, aud thiuk the public should press the matter 
we quite agree that the naval engineer member is not a man in the 
right place, because he is in the position uf a judge of the work of 
the Admiralty itself. But we canuot agree as regards Mr. Baiu and 
Mr. List. If these gentlemen really have the time to spare to give 
proper attention to the subject, we see no reason whatever why they 
cannot perform their duty. We may be sure that Mr. Baiu and 
Mr. List have no experience of the water-tube boiler in the 
ships uuder their charge, because such boilers have been excluded 
from both Cuuarders and Castle Livers as unsuitable. Our con- 
temporary asks that such meu as Mr. J. G., Dunlop and Mr. F. J. 
Ruwan should be on the Committee. Both these men are Glasgow 
men aud know a good boiler, aud being so we should expect them 
to hold the general Glasgow opinion of tbe Belleville boiler. The 
constitution of the Committee is right enough if they are all thore 
and if they have appointed their own staff. Our contemporary 


„ AE FF 


— — 2 


300 


THE ELECTRICAL REVIEW. [VoL 48. No. 1,212, Fangvary 15, 1901. 


says too much or too little. If it has good grounds to believe that 
the work is being fooled, let it say so plainly in the interests of the 
Empire. 

We have written strongly and plainly for years about the Belleville 
boiler. We condemned it before the Terrible and Powerful were 
tested. We condemned it and stood alone of the technical press 
when the so-called successful trials were made of those ships and 
the heavy journals both bowed the knee to Baal. We do not now 
stand alone. One of the heavy journals has recanted, and someone 
who knows is evidently on the staff of the Pall Mall Gazette. We 
had grave doubts on the whole matter, for we could never see why 
£180,000 should be paid for so-called patente, and we have never 
believed that any patriotic Englishman was responsible for its 
adoption. We read Mr. Goschen's speech of defence, and marvelled 
at his verbal ingenuity. Why did Mr. Goschen make such a 
defence in face of the positive information he must have had before 
him of the awful failures of his pet boiler? 
strange in the adoption of thie boiler without the semblance 
of preliminary or serious experience of any moment 
except condemnatory. What is the Navy League doing in the 
question ? We cannot doubt that the League has had information 
given it by those in a position to know. What is the truth 
about the Belleville boiler and the cause of its adoption? That 
it ever commended itself to any practical engineer or any boiler 
expert we abeolutely refuse to believe. 

The country may rest assured that the boiler was not adopted as 
the result of any technical investigation, and the country willsurely 
want to know if the Committee is really doing its work, or is merely 
an ornamental cloak to conceal the Aumiralty cuttle-fish in a cloud 
of ink. We are ourselves strongly of opinion that it would have 
been better not to have had any Naval man on the Committee. It 
should have been entirely independent, and we are further of 
opinion that the main question to be fought out is that of the 
Belleville boiler as distinguished from the water-tube boiler. 

We may pertinently ask why the various boiler insurance 
companies were not represented, and well represented, on the Com- 
mittee. Apart from the question of water-tube boilers, there is first 
to be considered the adopted Belleville, and its safety or otherwise. 
If unsafe or unsuitable, all other considerations may be put aside, 
and for this part of the investigation, the inspectors of the boiler 
insurance companies are infinitely better equipped to decide than 
the whole of the engineering professors of the country. We say 
this with no disrespect to the professors, but rather with respect for 
the special knowledge an4 experience of the inspectors, some of 
whom must see into hundreds of boilers yearly, sand many of whom 
are acquainted with the personal history of thousands of boilers, 
and with the most particular phases of behaviour of perhaps 40,000 
different boilers. This experience could have been drawn upon 
freely, but it has been ignored. . 


THE INDUSTRIAL SUPREMACY OF GREAT 


BRITAIN. 


In writing on this subject, Mr. Louis Cassier appears to us to have 
made the common error of assuming that industrial supremacy 
necessarily means the production of the largest amount of any par- 
ticular article of commerce. This is an error by no means confined 
toa few. It is common to most writers in the daily press, and it is 
particularly prevalent in America. Indeed, there is, perhaps, 
nothing so ridiculous as the almost universal attitude of Americans 
in measuring the commerce of the southern half of the Continent of 
North America by that of a little group of islands of the British 
Empire which lie off the north-west of the Continent of Europe. 
Iudustrial, the United States have been at work practically ever 
since the creation of the modern steam engine, and it would, indeed, 
be strange if the United States with ite 4,000,000 square miles could 
not show a production superior to a few small islands of 
about 100,000 square miles area only. The United States 
occupy an area somewhat larger than Europe, but no 
American attempts to use Europe as a comparison, but always 
insists upon comparing half a continent with a single state of 
Europe. Better judgments would be formed by comparing, say, the 
New England States with Great Britain, the States of Ohio and 
Pennsylvania with Germany, California with Spain, and so on, 
while some of the Western States and Texas might be compared 
with Russia or with the eastern half of Australia. In this way 
more accurate judgments would be possible, and, as the American 
Machinist puts it, it would be seen that geographical divisions are 
of little real moment. Indeed, the Swiss are pointed out as being 
simply nowhere in the industrial scale if judged by the American 
method, and yet who can gaiusay the general prosperity of the 
Swiss people, who are not even a homogeneous nation, but, like our- 
selves, are built up of several peoples speaking different languages. 
We think very little of Mr. Cassier's awful threat of Americau com- 
petition which is to swamp us completely. England has no 
occasion to fear American competition. If there is any- 
thing to be feared for British industry it will come from 
within, and not from without; from the evil side of 
trades unionism, from the apathy of the sons of the 
wealthy and the intemperance of so large a number of the 
workers, As an American Mr. Cassier is hide-bound in ideas of 


There is something 


tariffs. We note that Americans, who often shout loudest about the 

ability of America to undersell any nation on its own ground, are 

the must rabid upholders of tariffs in America, just as Mr. Carnegie, 

who wrote “Triumphant Democracy,” and spoke loudly about 

Republican simplicity, and so on, did not perceive the inconsistency 

y presenting an illustration of his own coach and servants in 
very. 

Doubtless America can make cheap steel, but when we find 
American rails coming over here we know that they are doing so 
under different conditions, because English makers are tied to 06 
of phosphorus and Americans send in 010. Fairly dealt with, 
our own rail mills can compete, and it must not be forgotten that 
if we still compete and yet are so backward in appliances, we still 
have a wide margin to play with. 

At the same time Mr. Cassier, on the whole, makes out & good 
case. He sees the evils of badly officered trades unions, and rightly 
attributes much of our bad luck to this influence. But he makes 
perhaps too much of the education question, and it cannot be alto- 
gether accepted that an education should be purely commercial, 
and that no time should be given to outside subjects—the classics, 
music, &c. 

As regards the study of modern languages, we think that this 
has been over-rated. Those who do business in France or 
Germany certainly should acquire the language, but as a German 
recently remarked to us, there is not any special necessity to acquire 
German for use outside Germany. Germans aim to acquire 
English because, to use his words, English will take a man every- 
where," and to the engineer German is perhaps useful, only because 
of the ability it conters in regard to technical literature. For 
general use we think that French will carry a man better than 
German, except, of course, in Germany, while for the whole of South 
America Spanish is valuable, and French only second or third st 
most. The trouble with Englishmen at present is the old-fashioned 
plant they use, but this is being cured, and the leading new shops 
are well to the front, while old shops are going on to the scrap heap, 
where they ought to have gone years ago. If the employers would 
acquire a knowledge of modern shop methods and insist on their 
use, we fancy that if trades unions attempted to stop the way, they 
would stand to lose. To-day, men who were labourers but recently, 
are earning better pay in German shopsthan full-fledged tradesmen 
can earn in England, and it is all because in Germany the labourer 
is allowed to attend to half-a-dozen machines at once, and in some 
cases where we have seen him at this work he only strolled about. 
A good man could keep 10 similar machines going without undue 
labour after a few days’ practice. 


THE FALL OF WIRES AT LIVERPOOL. 


L 


THE CORONER'S INQUIBY. 


Tux coroner’s inquiry into the circumstances attending the death of 
Thomas Hankey, carter, and David Singleton, butcher, from 
injuries received by a fall of telephone wires at Liverpool on the 
evening of Monday, February 4th, was opened at Liverpool by Mr. 
T. E. Sampson, city coroner, on Thursday of last week. 

Mr. Pierce appeared for the Corporation of Liverpool, the owners 
of the overhead supply wires of the electric car system, on which 
the telephone wires fell. Mr. Neild appeared for the relatives of 
Singleton, and Mr. Quilliam for those of Hankey. Mr. Bateson 
appeared for the National Telephone . 

In opening the case, the CoRoNER remarked that the inquest 
could not go farther that day than to obtain evidence of identity, 
which would enable him to give an order for burial. The jury would 
uo doubt be aware that the case arose out of an occurrence which 
took place in Pembroke Place on the previous Monday night during 
a snowstorm. Certain telephone wires fell and came in contact 
with the electric wires, and two men were killed. There would he 
a good deal of scientific evidence produced, and there would be an 
investigation as to why the wires gave way. ' 

Mr. BATESON suggested an adjournment for a fortnight, and on 
behalf of the Telephone Company said that the company deeply 
regretted the accident, and would do all in their power to assist 
the inquiry. 

The CORONER observed that it would be a verv important inquiry, 
not only in the iuterests of those who were killed but in the interests 
of the general public. 

Mr. PiERCE had no objection, on behalf of the Corporation, to 
the adjournment. There had been no failure of the works of the 
Corporation, and they were, therefore, not so largely interested as 
the National Telephone Company. 

The CoRONx ER remarked that they did not quite know what it was, 
and therefore they had better not prejudge anything. 

Mr. QuILLIAM had no objection to offer tothe adjournment; in 
fact, he thought it would be the wisest course. 

Mr. PiERCE said that the inquiry would be a most important one, 
and that the Corporation desired to offer every assistance they 
could in it. During the two years through which they had been 
working the tramways they had carried 150 million passengers and 
no similar accident had occurred before. 

Evidence of identity was taken, and the inquiry was adjourned 
until Wednesday, February 20th. 7 


Vol 48. No. 1,212, FEBRUARY 15, 1901.]: THE ELECTRICAL REVIEW. 


301 


THE LIVERPOOL CORPORATION AND THE ACCIDENT. 


On Friday last the Tramways Committee of the Liverpool Cor- 
poration met at the Municipal Buildings, Alderman Charles Petrie, 
chairman of the Committee, presiding, The record of the pro- 
ceedings of the Finance and Traffic Sub-committee showed that 
there had been correspondence between the B. of T. and the town 
clerk res the accident through the fall of electric wires, and 
that claims had been made against the Corporation for the loss of a 
horse killed by the accident, and for injuries to another horse and 
to a carter through the accident. The town clerk had been 


instructed to reply to the claimants that the Corporation repudiated . 


liability. | 

The CzHArRMAN said that he was sure every member of the Com- 
mittee and of the City Council deplored the result of the accident. 
As far as the Corporation were concerned, the wires, &., connected 
with the tramways had been in perfect order. The accideut was 
entirely owing to the almost unprecedented storm on the evening 
in question, which caused a break in the telephone wires. The 
Board of Trade, at the time the Corporation put up the wires, said 
that where telephone or telegraph wires crossed the tramway 
wires, protectors should be placed on the live wires. This was 
done, strips of wood called guards being used. The guards at the 
particular places were in perfect order at the time of the accident, 
but a whole stack of 40 or 50 telephone wires came down and got 
coiled round the tramway wires and became full of current. It 
only showed that the sooner telephone and telegraph wires were 
placed underground the greater would be the safety of the public. 
The Telephone Company had been working at that for some time, 
and out of 45 miles of wires which crossed the roads they had 
already placed 164 miles underground. They were going steadily 
on with the work, and he was sure that one result of the accident 
would be that the company would press on with the work 
faster than in the past. There was no doubt that 
it was an unfortunate accident, but when they thought 
how extensive the Liverpool system was they would see that they 
were bound to have some accidents from time to time. They had 
up to then been very fortunate in not having any serious accidents. 
The number of accidents had, in fact, considering the number of 
passengers carried, becn infinitesimal. The Liverpool tramway 
equipment had been as well constructed as that of any other place 
in the kingdom. The Committee had been very much blamed for 
adopting the overhead system, but that matter was thoroughly 
threshed out before the present system was adopted, and the Com- 
mittee came unanimously to the conclusion that it was the best 
system under all circumstances, and he (the chairman) was firmly of 
that opinion then. The Committee would consider all the circum- 
stances of the accident, and if there was any improvement they 


could make to the system to prevent such recurrences, no matter 


what it cost, it would be carried out. . 

A motion, of which Mr. F. Saunsy had given notice, suggesting 
the construction of safeguards for the prevention of such actidents, 
was withdrawn, after the explanation by the chairman. 


Mors FALLS oF WIRES. 


Two other falls of electric wires have taken place in Liverpool 
since the falls caused by the snowstorm of last week. On Thursday 
morning, February 7th, a cluster of electric light wires above the 
roadway in Princes Road fell and lodged on the tramway trolley 
wire, causing the breakage of some of the electric lamps in 
the vicinity. About an hour later another wire fell. On Saturday, 
as a car was leaving the Castle Street terminus, the trolley head 
caught in the joint of a span and broke off, falling to the 
ground. In all of these cases there was considerable sparking, which 
caused much alarm to persons in the cars, and to pedestrians in the 
vicinity. The Se eas wagon promptly arrived at the scene of 
each breakage, an damage was made good in a short time. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


A MEETING of the Manchester section of the Institution of Electrical 
Engineers took place in the New Physical Laboratory of Owens 
College, Manchester, on Tuesday evening, February 12th; Dr. E. 
Hopkinson presided, and there was a fair attendance of members. 
The CHAIRMAN, in opening, referred in fitting terms to the loss 
which the nation had recently sustained by the death of the late 
Queen Victoria. It was, he said, during Her Majesty’s reiga that 
the science in which they were interested had its birth and 
came to the importance which it occupied that day. Her Majesty, 
he believed, always took the greatest interest in science and 
scientific works. It was shown by the marks of favour which she 
had shown to some of the great names of electrical science, he might 


name Lord Kelvin, Sir William Siemens, and others 
which would occur to them. Their committee, at their 
meeting a week ago, desired to record their great grief 


at the death of Queen Victoria, and had passed a resolu- 


tion; he had no doubt the meeting would fully endorse the 
action of the Committee, and it would be forwarded to the proper 
quarters. They had now commenced a new reign, and as far as it 
might affect the progress of any engineering work, they did not 
doubt that electrical engineering would resp advantages 
from the new reign. He (the chairman) well recollected 
when their present King opened the City and South London line 
10 years ago. He was the first passenger to travel over the line, 


and he (the chairman) had the honour of explaining to him the 
working of the line; he well remembered the keen interest he 
showed in that which, to bim, must have been a novel departure. 
The honorary secretary bad received a letter from the Junior Society 
of Electrical Engineers, saying that as that Society was now in a 
most flourishing state, they desired to bring before the elder society 
a scheme by which they might become members and attend their 
meetings. The Committee were much pleased by this proposal, 
showing as it did, great vitality among the younger members, 
aiy the student members in whom they were interested. 
They replied, pointing out that it would be necessary for them 
to become student members of the Society of Electrical Engineers in 
London, and then they would have the right to enjoy all the privi- 
leges which they enjoyed. He (the chairman) had now a letter 
asking for 50 application forms for admission to that Society as 
student engineers, and he had no doubt they would have the great 
pleasure of proposing, shortly, the admission of those members as 
students. N 
The CHAaIRMAN now asked Mr. John T. Nicolson, D. So., 
M. Inst. C. E., to read a paper on The Training of Electrical Engi- 
neers,” which was announced as the business of the meeting. 
Dr. Nicorsox then read his paper, and a discussion followed. 
These we shall deal with in our next issue. : 


THE EFFICIENCY OF THE INCANDESCENT 
LAMP. 


By ED. C. DE SEGUNDO, A.M.I.C.E. 


(Concluded from page 184.) 


IT may be admitted that a lamp such as is described in the 
preceding paragraph would indeed be an ideal one. It is a 
little difficult, however, to see how so desirable a condition 
of things could be approximated to, and as a standard basis for 
comparison such a definition would be perhaps a little cum- 
bersome, while the simple definition of a 16-c.P. lamp as one 
which emitted 16 c.P. from the tipped end would not be: 
sufficiently comprehensive for all purposes, but has the 
advantage that lamp users could readily check the actual 
candle-power of their lamps with that for which the lamps 
are marked. 

Prof. Rowland gives a table of watta per candle of lamps 
of the five types selected, on the basis of different candle- 
powér ratings. This is given below. I have ventured to 
add to the table by working out the meam values for each 
lamp. The latter figures accentuate the superiority of the 
double-cur! filament. 


I Watts per candle-power. 
Watts based on i candle-power, [ 5 E $ d $ - $ : š 
22% 3 f 133 
„ Leen ee | ae 
k. At 180 revolutions with | 
axis vertical ... 3 3°5 3:5 3:5 3˙5 
l. Mean horizontal, standard | | 
method M . 954, 345, 337| 350! 356 
m. Mean with axis at 45°...) 5:33 | 4:66 | 479 | 466 400 
n. Mean spherical. 440| 415, 407, 423 | 4°07 
o. Mean hemispherical ...; 3°92 | 386 | 3°83 | 400, 3°86 
p. Mean within 30° of tip ... | 6:44 | 544 | 6'44 | 709 | 514 
q. From the tip ...  .., 9:82| 6°71 | 795 1170 5654 
Mean 5:26 | 454 | 485! 553| 4294 


— — — ͤ ́ö— — 
— ————— . ͤ .äjĩ—b — — — a 


Prof. Rowland does not touch upon tlie question of main- 
tenance, as his investigations were designed to bring out the 
characteristic light distribution for each type, and it is clear 
that whatever the life of the lamp the light distribution 
would remain the same irrespective of decrease in candle- 
power. 

Some reflector lamps manufactured in this country show 
a very remarkable efficiency in the direction of maximum 
light, being as low as 1*5 watts per candle, but it cannot be 
said that such lamps are really as efficient as it would appear, 
since a certain amount of horizontal light is required and the 
reflector lamp only illuminates a very small area. There 
can be little doubt, however, that a form of filament which 
causes a lamp to combine the advantages of a reflector lamp 
with the diffusiveness of an ordinary one is a distinct im- 
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provement upon existing practice, and if the principle of 
bottom multi-coil filaments be developed, it is probable that 
a further step may be taken in the near futnre in the direc- 
tion of bringing down the cost of the electric light on the 
basis of equivalent illumination. 


POWER GAS AND LARGE GAS ENGINES. 


— © 


* 


(Continved from page 204.) 


Mn. Humpurey next proceeded to demonstrate, by means of 
tables, the “greater economy of gas engines as compared 
with steam engines.” Dealing with the question of fuel 
economy, he showed that gas engines and Mond producers 
were much more economical than steam engines and steam 
boilers. 

The economy is three-fold, because—(a) The fuel for gene- 
rating Mond gas is cheaper than the fuel used at central 
stations for producing steam. (6) For a given expenditure 
of heat the thermal value of Mond gas from the producer 
is greater than the thermal value of steam from the boiler. (c) 
The gas engine utilises the heat it receives much more effici- 
ently than the steam engine. ] 

In 1898, for 83 electric supply undertakings in Great 
Britain, the cost of fuel was 47 per cent. of the generating 
cost, and 30 per cent. of the total cost per unit. 

The following notes will be found interesting in connec- 
tion with the above remarks :— 


Notes on Heat Consumed in Steam and Gas Engines. 


Case I.— The fuel used is bere taken at 6 lbe. per unit. This isa 
very good result for an electric light station. 

Case II.— Prof. Kennedy's ideal tigures are:. 

104 lbs. of water evaporated per pound of coal. 

84 lbs. of steam at engine per pound of fuel burnt. 

16 lbs of steam give 1 I. H. P.-hour. 

Combined efficiency of engine and dynamo at # full load is 77 
per cent. 

Case III.— These figures are based on Prof. Unwin's estimate of 
2:1 lbs. of coal per B. H. P.-hour for continuous work. An evaporation 
of 9 lbs. of steam per Ib. of coal, a 5 per cent. loss, and a dynamo 
efficiency of 93 per cent.* 

Case 1V.—The slack used in Mond producers costs about 2s. 6d. 
in ton atthe pit when prices are normal. Delivered at Winnington 

orks the cost is about 6s. 9d., and as the gas producers are worked 
as a separate department this price is charged to the gas engines for 
the gas from one ton of slack, the profit on by-products (after paying 
the cost of working the producers, &c.) being retaiued by the 
department. In the table below, fuel has been taken at 5s. per 
ton as an intermediate figure, making some allowance for the above 
fact. If exhaust steam is not available for use in the Mond pro- 
ducers and live steam has to be raised in steam boilers, then 20 to 
25 per. cent. should be added to the amount and cost of tbe fuel. 

Calorific value of coal taken at 7, 900 Centigrade heat-units. 

Calorific value of slack taken at 6,786 (on dry sample). 

Price of coal taken at 12s. per ton. 

Price of slack taken at 5s. per ton. 

Heat in 1 lb. of steam at 10 lbs. pressure = 666 Ib. Centigrade 
heat-units. | 


Steam Heat Co 
€ at bnits nd 
— per engine in fuel 
Pee | peT He et 
hour. | pour gas hour 
ip — Lbs. | Lbs. d. 
ase I.—Central station 
(good actual) 6 42 27,970 0:385 
NC E T 3:277 | 27°85 | 25,888 | 18,548 | 0210 
Case III. — Continuous : 
runs (idea) ^ ) | 3027 25°88 | 23,913 | 17,236 | 0194 
as. | 
Case IV.—Actual results |179 | — | 11,520 | 9,675 | 0:048 


eee | Ce 


Actual fucl cost for 83 
electric supply stations — — 
(on units sold, year 1898) | 


Development and Transmission of Power,” Unwin, p. 64, 1893 
edition. 


To show the simplicity and reliability of gas engines, the 
following particulars of a Crossley gas engine direct coupled 
to a Siemens dynamo at the works of Messrs. Brunner, Mond 
and Co. were given. This engine is employed along with 
steam engines generating current for an electrolytic process. 

This power plant has been under the author’s supervision 
since it started in 1897, and all the gas used by the engine 
has been measured through a large wet meter, so that the 
exact quantity used during two years’ work is known. The 
plant runs day and night, and hourly readings of output and 
all other quantities involved are kept throughout the year. 
The figures for the two years were given separately in a 
table, as they show the difference in resulta when working 
on the **hit-and-miss principle of governing, with some 
missed explosions, and when exploding every possible time 
with a somewhat weaker mixture, so as to keep the output 
about the same in both cases. The engine ran, with an 
average output for the two years of 88:8 E.H.P., for 16,930°9 
hours out of a possible 17,520 hours, or 96:6 per cent. of the 
whole time. The running included a period of 138 days and 
nights, during which the engine was run continuously without 
a single stop. The average I. H. p. was 1147, and the average 
thermal efficiency for the whole of the two years was 25˙1 
per cent. calculated on the r.H.P. and the calorific value of 
the gas used. An official test of this engine was also given, 
but engineers will appreciate more the résults of steady work 
over long periods. The cost of repairs has been exceptionally 
low, and not a single cam or roller shows signs of heavy 
wear. The only parts renewed in 2) years ‘are one set of 
piston rings. some valve springs, and small brass ignition 
valves. One of the main bearings had to be repaired, but 
this was due to neglect in looking after the lubrication. The 
gas, air, and exhaust valves look as good as ever, and the 
engine is steadily improving its record. The consumption 
of coal fed into the producer averages 1:05 lb. of slack per 
1. H. P.-hour, and the consumption of oil for the last year 
works out at 0:0235d. per unit. The absence of all 
glands and packing is a great point in favour of gas 
as against steam engines. . A few words should be added 
regarding the dynamo, which has run absolutely without 
any repairs at all. The remains of the original brushes 
are stil] in use, and the commutator has never required 
turning up; it has not even been touched with a sheet of 
emery, although it has generated 14 million unite up to 
October, 1900. The work of this gas engine is undoubtedly 
the best on record, and is only possible because Mond gas is 
of uniform quality, and free from grit and impurity. It is 
hoped, however, that such results will soon be a matter of 
common experience. Equally good results are expected from 
the two large gas engines already mentioned, which Messrs. 
Brunner, Mond & Co. have added to their electrolytic plant 
to replace modern, quick-revolution steam engines, and for 
purposes of extension. 

In considering the application of gas engines to central 
station work, it must be borne in mind that the large 
central power station of the future will employ three-phase 
alternating currents; and the important question arises, Are 
gas engines, coupled to alternators, suitable for running in 
parallel ? In answer to this, the author has seen, at the 
works of the Solvay Process Company, Syracuse, U.S.A., the 
first gas alternator which successfully accomplished such 
parallel running. It is a 150-B. H. P. three-cylinder vertical 
enclosed type Westinghouse gas engine. The cylinders are 
18 inches diameter, the stroke 14 inches, and the speed 300 
revolutions per minute. The alternator is direct coupled, and 
of 75 Kw. capacity,generating two-phase current of 60 cycles 
per second at 400 volts, and running in parallel with 
Westinghouse steam alternators in the same station. No 
difficulty bas been found in running this engine in parallel 
with the others. 

The three-cylinder Westinghouse engines àre now being 
made in the vertical type up to 1,500 B.H.P. Such an 
engine, which tbe author saw under construction, had 
cylinders 34 inches diameter, and 5 feet stroke, and was 
intended to run at 100 revolutions per minute. With the 
more general introduction of such engines, there is littledoubt 
that the difficulties of parallel running of gas alternators 
will be completely overcome, even if M. M. Leblanc's 
invention of the “amortisseur” has not already solved 
the problem. With an additional outlay of capital, sin the 
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author, the question of parallelling the alternators may be com- 
pletely removed, and an extremely elastic method of working 
adopted ; it would consist of working all the gas dynamos 
on direct current, and using this current to run motor- 
alternators. In the author's opinion, this would form an 
ideal installation! It is hardly necessary for us to point out 


that it would be excessively complicated and unpractical. 


Steadiness of running is a matter of great importance in 
a gas engine, and the author has made a number of experi- 
ments on the 400-H. . Crossley engine installed at Winning- 
ton. Crossley’s arrangement of the two cylinders, so that 
two explosions take place in one revolution, and none in the 
next revolution, gives a much more unsteady turning moment 
than the arrangements adopted by Westinghouse, the Premier 
Company, or Körting respectively; yet the speed variation 
is remarkably small. 

With the cyclical speed variation brought within such 
small limits that alternators can be safely run in parallel, 


the ordinary speed variation, as controlled by the governor, 


can bereadily dealt with. In this connection it is important 
to bear in mind the wide range over which Mond gas will 
form mixtures with air of various explosive intensities. The 
400-H.P. Crossley engine referred to is fitted with a graduated 
or stepped gas-die, upon which the gas lever and knife-edge 
strike. The governor determines the position of this die, 
and consequently also the amount of gas. admitted. This 
principle is, however, not new. 

Table III. gives the ordinary speed variation under actual 
working conditions and with different systems of governing. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 7 


x 


Compiled expressly for this Journal by W. P. Tompson & Co., Electrical Patent 
Agents, 892, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


1,872. “Improvements in current collectors and ploughs for electric tramway 
conduits," R. MiLLs. Dated January 28th. 


1,890. “Improvements in electric storage batteries or accumulators.” J.T. 


^NiBLETT. Dated January 28th. 


1,894. “Improvements in electric meters." J.H.Gmav. Dated January 28th. 


1,900. “Improvements in telephone switch apparatus.” J. D. F. AWDREWS. 
Dated January 28th. E Ing app i 


1,917. “Improvements in electric railway systems." E. W. FARNHAM. Dated 
January 28th. (Complete.) 

“An proved electric alarm." H. F. Freep, I. Freep, and 8. O. 
Brie. Dated January 28th. (Complete.) 

1,966. ‘‘Improvements in and connected with positive rods for secondary 
electric batteries." H. Roseg, J. HALIrax, and C. H. Anrrosus. Dated January 
29th. (Complete.) 

1,981. ‘Improvements in electric storage batteries or acoumula 
NinLETT. Dated January th. ind ol Lr: 

1,994. “Improvements in and relating to electrical meters.“ V. I. Ferny. 
(Aligemeine lektricitits Gesellschaft, Germany.) Dated January 20th. 
05 ete.) 

" provements in or relating to electric arc lamps.“ W. FAIRBURN: 
Hie ` (The eneral Electric Company, United States.) Dated January 90th. 
(Complete.) 
_ 2417. “Mechanism for actuating electrical igniters for internal combustion 
engines.” C. D. ABEL. (The Gasmotoren Fabrik Deutz, Germany.) Dated 
January 30th. (Complete.) 


2,118. ''Improvemente in systems of electrical distribution." B. HoPKINSON. 
Dated January 30th. (Complete. ) 


2,127. “Improvements in or relating to electric fuse heads for blasting pur- 


poses.” W. A. Matson and B. R. Matson. Dated January 31st. 


, 


TABLE 3.—Speed, Variation of the 400- H.P. Gas Engine under Different Conditions of Governing. 


— 


Corresponding | 


Vibrations 
: recorded per | revolutions gera Speed Speed | Soldi f 
Conditions. revolution, per minute, , tot | variation | variation, | revolution 
“Least Greatest : 3 | 3 i mne m heat and 
number. | number. | Highest. | Lowest. EE bMS ot por cen dove. 
t linders firing every time 2, 0 
5 [eu inue p EE e 205°5 | 2059 i 14950 | 14922 | 028 | 01875 — 00937 23 
Both cylinders governing from large to EF cams, | | 
but no misses. Two charges on small to one on 
( large cam, small diagram 78 per cent. of large. 204:7 207˙3 | 150:07 14320 | 1:87 1:254 0:627 23 
1,900 amperes, 100 volts. 
Both cylinders governing on “ Wand mis prin- 
ciple. | 203:4 207°4 151-05 148°13 2°92 1:952 0:976 15 
1,700 amperes, 100 volts. 
«pg cylinder firing every time, but “A” governing hr 
* hit and miss.’ | 206:6 2102 14870 146:13 2:57 1:743 | 0871 13 
1,700 amperes, 100 volts. 
“A” cylinder firing every time, but B" governing | | | 
“hit and miss." 2067 212°0 | 148:62 144:90 3°72 2:517 | 1:258 17 
1,700 amperes, 100 volts. 
Slow speed experiment, "A" cylinder governing, | | 
“B” end gas shut off, being driven by “ A." | 309:5 323:3 99:26 95:02 4°24 4364 | 2182 12 
500 amperes, 60 volts. : . | 


| ef. 


eren vibrations are those of a standard electrical tuning fork made by the Cambridge Scientific Instrument Company, and making 512 complete vibratiou 8 
per secon 

The gas engine runs in parallel with other gas and steam engines, and all dynamos are separately excited from one independent source, Carrent generated is used 
for electrolytic plant. 


* With the enia d hit-and-miss" method of governing 2151. “Improved means for registering calls at telephone exchanges." 
; p : . A E. Rowan. Dated January 3lst. 
the speed varies 0:976 per cent. on either side of the mean, 2,298. ‘Improvements in portable plugs and wall sockets for electric 


but if the engine is allowed to explode every possible time circuits.” W. M. Stewart. Dated February Ist. 
2,293. "Improvements in electric arc lamps." W. Brown, Dated February 


(and this is the usual method of working at Winnington) ust. 


he running is so steady that the variation is ouly 0:0937 2,288. “ Improvements in toll apparatus fortelephones." E. P. Batrp. (Date 
the B à au : E irum y 0937 applied for under Patents, &0., Act, 1883, Sec. 103, July 2nd, 1900, being date of 
per cent, above and below the average. application in United States.) Dated February lst. (Complete.) 


. 2,254. “ Improvements in or relating to maximum electric meters.“ A. W. 
(To be continued.) Brown, Dated February 1st. 
2,272. ‘* Improvements in means and apparatus used for propelling boats by 
electricity." W. R. Epwarps. Dated February Ist. (Complete.) 
; 2,285. “Improvements in controlling mechanism for electric trolleys and the 
like current takers.” C. W. Gatwarp. Dated February Ist. 
2,293. “Improvements in or connected with electrical switches.” A. E. 
VARTEN and THE REason MANUFACTURING Company, LiMiTED, Dated February 
r st. 


Street Openings.—An object lesson to larger towns is 
being shown in the laying of the street mains in Partick. 
Here the authorities are laying the electric light mains of 
their new electricity undertaking, the telephone mains of the 
Glasgow Corporation, and the trunk wires of the National 
Telephone Company altogether. The advantage is in the fact, 
that they are only opening the street once for the three 


ABSTRACTS OF PUBLIGHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tromrson 
and Oo., 823, High Holborn, W. O., and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stamps). 


5 We don’t say that such a thing has never 1806. 
been done before, but we do say that there are places where 5,646. "improvements ia systeme ef Stent — Mh. I 


Themson-Heuston C By, Limi 
Relates to a system in which from a circuit having a given frequency other 


it might have been done and has not. 
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circuits are obtained having different frequencies. The apparatus is described 
with reference to diagrams, and is too complicated for purposes of abridgment 
without reference thereto. 12 claims. 


8,647. provements im secondary batteries." H. 8. Gladstone and E. J. 
Beokett. Dated March 15th, 1899. It is made up of a number of elements, each 
of which consists of a flattened perforated tube of lead, in the centre of which 
is placed longitudinally a perforated strip of lead which is coated with active 
material which fills up the space between the strip and the tube. The strip 
terminates above and below in flanges which exactly fit the tube and kecp the 
active material in place, When an element of this kind is to be used 
independently the flanges and tube are burnt together, but when a number of 
these elements are to be formed into a grid-like plate they are placed edge to 
edge at suitable intervals apart and are connected together at top and bottom 
by bars which are burnt to them, and the top bar is provided with a lug on to 
which bridge-pieces may be burnt to connect several of these compound plates 
together. The plates rest on ribs or bars of iosulating material, and are 
9 from each other by corrugated perforated sheets of vulcanite. The 
cell is closed by a cover. 4 claims. 


. 8,687. “Improvements in apparatue employed in wirelese phy.” 6 
Maroon! and the Wireless Telegraph and Signal Company, Limited. Dated March 
15th, 1899. Relates to improvements in that class of wireless telegraph apparatus 
described in Specification No. 12,039, a.p. 1896, such improvements also being 
applicable for use with the inventions described in Specifications Nos. 12.325 
and 12,326, a.D. 1898. The transmitting key is provided with a long arm so that 
the contacts separate by & considerable distance when transmitting, but fall 
together when receiving. The contact is connected to that radiator sphere 
attached to the aerial wire. An impedance coil is connected in the secondary. 
A sheathed conductor connects the contact with the receiver. 8 claims. 


5,707. "improvements in eleotrio fases for firing, blasting, and other explosives." 
Q. Smith and D. Corrie. Dated March 16th, 1809. In the form described some 
flashing powder is placed on the top of the detonator composition ; the ends of 
the electric wires are then inserted, and the mouth of tbe tube closed over the 
wires, The wires are formed with a loop to grip the tube. In a modification 
the flashing powder is carried in a separate tube which is made to jam into the 
detonator tube. 2 claims. 


5,734. ''improvements having reference te hydro-carbon engines for driving 

mo machines and to Syna MO-Mectric maohines driven thereby.” C. G. Vitali. 
- Dated March 16th, 1899. n oil engine is mounted on each side of a dynamo 
casing, and one motor crank is formed in one with, and the other attached to, 
the dynamo shaft. The enclosed crank chambers form air pumps from which 
air is forced into the oil reservoir for forcing the oil to the carburetter. The 
speed is controlled by the governor opening a relief valve in the air pipe. The 
carburetter contains water from the cylinder jackets; oil is sprayed from the 
pipe and mixes with air from two pipes, and the mixture passes by the inclined 
pipe to the engine. The air is drawn through the casing of the dynamo to cool 
the latter. Oil from the crankshaft bearings passes through a hole in the shaft, 
and crank web to the crank-pio, and to a passage in the cylinder wall whence it 
flows through the piston gudgeon to the small end of the connecting-rod. The 
oil is splashed on to the crankshaft bearings by the motion of the crank. 6 claims, 


6,781. '" "Improvements in electrolysis and electrolytical apparatus." U L.P. le 
Verrier. Dated March 16th, 1899. A process se wcfning pig-nickel or 
for separating one metal from another which is present with it as an 
alloy or mixture, and which oan be precipitated as peroxide, such 
as copper from iron or nickel. The anode is formed of the pig or 
alloy, and the.cathode of the pure metal to be deposited, such as nickel. 
The electrolyte is a neutral or slightly basic solution, such as a dilute solution of 
double chloride of nickel and ammonia with a little sodium chloride. To per- 
oxidise the liquid, & little chloride of lime should be added at intervals, or air 
injected. If adouble sulphate of nickel and ammonia be used, then sodium 
hypochlorite is added asan oxidiser. When using an alloy of copper and nickel 
As anode, the current density or the oxidising action of the electrolyte is in- 
creased, to precipitate the nickel as peroxide. To render the deposited metal 
compact, the surface may be mechanically rubbed atintervals. 4 claims. 


5,797. “ improvements In alternating current induction motors." W. G. Rhodes. 
Dated March 17th, 1899. Motors, alternating current, of the induction type. 
For the purpose of obtaining a larger starting torque, while keeping the stavor 
currents relatively small a counter c'ectromotive force, derived either directly 
or indirectly from the main supply circnit is impressed upon the rotor wioding. 
In one arrangement, the counter electromotive is derived from the stator 
windings a number of sections of which are connected through a switch having 
a sliding contact with brushes constituting the terminals of the rotor winding. 
When a starting resistance is used in connection with the stator wiading, the 
required counter electromotive force may be obtained by connecting sections of 
this resistance with the brushes, The counter electromotive force may also be 
derived from the main supply circuit through the medium of a transformer. 4 
claims. 


8,949. “Improvements in brushes for dynamos." C. Endrewelt. Dated March 
17th, 1899. Flexible brushes are built up of alternate layers of thin metal, and 
uf & non-metallic, but conducting elastic material, preferably carbon, obtained 
by carbonising organic materials. In making these brushes, sheets of metal- 
paper may be employed, the paper side being carbonised after treatment 
with @ mixture of sugar, graphite, gum arabic, and water. The object is to 
prevent uneven wear and consequent sparking at the commutator. 1 claim. 


56,857. “Improved apparatus for nee in connection with electrical advertising 
signs and display hoards.” F. Brown. Dated March 17th, 1899. Electric switches, 
for lighting a series of lamps on a display board so ns to form letters, figures, 
rigns, signals, or the like for advertising purposes, consist of a drum having on 
its periphery a series of longitudinally slit tubes to receive contacts which the 
contacts touch in the desired order as the drum rotated. 8 claims. 


5,994. “improvements in wave motors or devices for viria | the power of soa 
waves, more ee for the generation of electricity.” . Gelvie. Dated 
March 18th, 1809. Relates to mechanism for periodically releasing ratchet gear- 
ingina wave motor, particularly used to generate electricity by the rclease of a 
weight or spring. A ratchet wheel and a drum carrying a weight are mounted 
on a shaft in a floating frame-work. A float pivoted on the shaft operates the 
wheel through a pawl backward rotation of the wheel being 0 by a pawl 
on a spindle. The pawls are connected by an arm, a link, an clbow lever, 
a liok and a weighted arm on the spindle. A projection on the wheel releases 
a pawl so that an arm and a weighted arm turn, and the arm encounters a pin 
on an arm, the pawl is released, and the pawl is carried iato position to be held 
by a catch. A second projection on the wheel encounters the arın to return it 
and the arm to the initial position, whilst a projection on the arm releases the 
pawl from the catch, so that the pawls are returned to action. Inamodification 
acam replaces the projections, and releases the pawl, and a paw! pivoted on 
the ratchet-wheel releases the catch. 8 claims. 


5,976. “An improvement connectéd with magnetic separating machines for ox- 
tracting iren and steel partioles trom borings aud turnings of brass and copper and 
other non-magnetic metals, also from oharooal and earths.” F. B. Parkinson. 
Dated March 20th, 1899. Relates to apparatus for separating iron and stcel 
particles from brass, copper, and other borings and turnings, and from charcoal 
and earths. A series of magnets is mounted upon a shaft so as to form a 
single, double, triple, or quadruple spiral arrangement. The magnets revolve 
within a trough of aluminium or other non-magnetic material. The materials 
to be treated are fed into the trough from a hopper by means of an archi- 
median screw. The magnets are secured by means of nuts and bolts to one or 
more armed holders which fit loosely on the shaft and are secured in place, so 
as to form spirals, by the first holder engaging a collar on the shaft and each 
- succeeding holder engaging a collar on the shaft and each succeeding holder 
. engaging the magnet in front of it. The holders are clamped together by a 
screw on the other end of the axle. When spirals of small pitch are required, 
the arms of the holders are made of spiral form. 1 claim. 


6,032. ''improvemonte in er relating to electricity registers or meters." C.R. 
Louberg, C. E. francole and M. Knnkolmann. Dated March 20th, 1899. Energy 
and quantity meters are provided with means for alteration of their rate at any 
time through special electric or pneumatic connections with a central clcck. 
, Ina meter having a brake disc, an electro-magnet is provided to act on it when 

. Sdrrent ig sent through the eleotro-magnet fiom wires between which the 


electro- magnet is connected; or the electro-magnet may be connected between 
the ordinary supply mains by a switch operated either electrically or pnea- 
matically through the special connections. A meter may be provided with a 
special brake disc for the purpose. An ener, meter, such as en electrically- 
controlled pendulum meter, may have an auxiliary coll near its pressure coil, to 
be supplied with current similarly to the electro-magnet. Iu another arrange- 
ment, the main current coil in a meter may be shunted by a resistanoe and a 


BU cup switeh controlled by an electro-magnet connected with wires. 
Claims. 


6,036. gg ciertas ia oontreiiag switches and apparatus fer elestrio 
motors." R. MHatehiusson. Dated March 20th, 18909. Switches for con- 
troling motors are fitted with locking mechanism to prevent  intro- 
ducing excessive current. The switch spindle is fitted with & ratchet 
wheel with which & pawl engages and so locks it. The pawl is 
withdrawn by electro-magnetic devices when & safe current is flowing. 
Hand switches or mechanical means are provided for dise i the pewl 
in emergencies. In one arrangement applicable for use with motors on a 
car, the spindle of the switch ratchet wheel is fixed and is locked when the 
switch is on by the pawl pivoted to the core of the coil. A coil is in series with 
the motor and its core is normally drawn down by the spring closing the circuit 
of the coil. The pawl is then drawn from the ratchet wheel, and the switch can 
be turned to cut out the resistances. Should the current exceed the limit, thea 
the core is raised and contact broken, and the pawl locks the switch against 
further movement. A switch may be fitted provided with seals for use in 
emergencies. 7 claims. 


6,062. “improvements ia ratus for werking railway peints and signals by 
." F. W. Webb and A. M. Thompson. Dated March 20th, 1899. lates 
to means for working points and signals electrically, especially siding poiats. 
The point rod is connected to iron hoods and pole-pieces working in coils fixed 
on a base in the box and containing core-pieces; the cores and poles are coned 
and recessed at their ends. The locking-bolt magnet may be of similar con- 
struction, and the nose of the locking-bolt may be wedge-shaped or otherwise, «o 
that it can be forced out if the points aro run through: The locking-bar as it 
moves over a pivoted switch amn and other switch contacts are carried by tbe 
magnet aad core. The arrangement and circuits of the point-operating magnet 
and the lock are in conjunction with the lever switch and check lock which are 
described in Specification No. 12,128, A. p. 1897, and the method of operation is 
described. To protect the motor from a rush of current, any ordinary cut-out 
is employed, but is prevented from operating at the start. The first motion of 
the cabin lever temporarily energises a magnet which draws a hooked lever into 
engagement with the pin on the cut-out, and the lever is then liberated by the 
spring and dash-pot at any desired rate. 8 claims. : 


0,084. "i ia electric lamps.” $. Borditschowsky . 
Dated March 20th, 1899. An electric incandescent lamp is surro ed bys 
coiled glass rod within a translucent protecting globe. The coil and globe may 
be spherical and made in halves. The half coils may be fused together, and the 
half globes united permanently with: Canada balsam or & silicate or other 
cement, or by applying a strip of plastic glass on the edges. The globe may have 
& neck large enough to receive a cylindrical or other lamp, the neck being 
cemented in a metal sleeve, which fits on a flanged collar fixed on the cap ot the 
lainp, and is secured by bending tongues on the collar through slots in the 
sleeve. The Provisional Specification mention the use of a screw collar. 
When the lamp is of a large diameter the halves of the globe may be separable, 
their edges being cemented in metal rings, one of which has keyhole slots to 
receive headed pins on the other; one half has & neck, cemented in a sleeve, 
which fits on the cap of the lamp, and is secured by bending tongues on the cap 
through slots in the sleeve. 5 claims. 


6,064. “improvements in and connected with electric relays." W. L. Wise. 
(A. C. Crehore and G. O. Squier.) Dated March 20th 1899. Relates to relays for 
telegraph and other purposes constructed on the principle of the Lippniaan 
electro-meter. The upper part of the top eleotro- meter vessel is filled with a 
slightly-compressible fluid, in which is placed a variab:e electric contact con. 
nected ia one side of the local bridge circuits. According to the Provisional 


Specitloation, the motion of the mercury may be mechanically transmitted to 
the contact. 5 claims. 


6,149. “improvements in the manufaotare of filaments for inea 
lamps, and in means appliable for use in sueh manufacture." W.L. Voter. Dated 
March 21st 1899. Incandescent lamp filaments of high resistance are made of 
pure titanium carbide, for use in exuausted bulbs; uranium and thorium car 
b:des may be added, the former being stated to give a golden colouring to the 
light. The filaments may be made by electrically heating unbaked carbon fila- 
ments in a vessel containing metal vapour, produced from an electric furnace. 
Preferably the metallic carbide is prepared as a dry imparable powder, and 
mixed with a binding- materia, consisting of one part of guncotton warmed with 
four of oil of cassia, to which triturated carbon and purified benzene, coal tar, or 
caoutchouc may be added. The mixture is rolled for some time, squirted from a 
cylinder through a perforated jewel by hydraulic or screw pressure, and wound 
ou a smooth carbon former, coated with graphite. The dry filaments next receive 
a slight coating of carbon by electrical heating to reduess in a pure attenuated 
hydro-carbon gas, while supported by clips in a stoppered glass vessel. The 
are tlien mounted on platinum wires, and heated ina partially-exhausted vesse 
to a very high temperature, to volatilise free carbon. They may be standardised 
by flashing in a good vacuum, containing vapour of a hydro-carbon and the 
metal used in the filament. The carbides for such filaments are prepared from 
pue nitrates of the metals and sugar. These are dissolved in water and 

eated to boiling point, when they react, evolving nitrous fumes, and giving a 
soft porous residue. This is ground, mixed with sugar syrup, pressed into cakes 
or rods, dried, and baked. The cake is fused in a small arc furnace, lined with 
pure oxide of the metal of the carbide, using pure carbon electrodes; or the 
composite rods are fed mechanically as electrodes into such a furnace. Tubes 
convey gaseous hydro-carbon through the furnace. The crystalline product is 
ground under benzene or naphtha in a mill provided with grinding surfaces, 
made of the carbide. The mill is enclosed in a casing having a plug for the 
introduction ot the liquid, which is removed with the carbide powder through a 
valve. The shaft is passed through a stuffing box and rotated by worm-gearing. 
Pure carbon electrodes for the furnace are made by heating pure cane sugar 
out of contact with the atmosphere, passing ohlorine over the heated product, 
and afterwards subjecting it toa very high temperature for some time. The 
carbon is ground, mixed with sugar solution, pressed through dies, dried, and 
baked at a very high temperature. 10 claims. 


6,150. ''improvsmonte in or rela to facsimile telegraph apparatue." A. J. 
Boult. (Or. W. P. Dunlany) Dated Wasen 31st, 1899. Facsimile or copying tele- 
graphs are arranged with the message, &c., on a cylinder rotated by a motor, & 
receiving or transmitting stylus being mounted on a travelling carriage which is 
traversed by incans of a screw and half. nut. A commutator switch is arranged 
at each station so that the ordinary Morse apparatas may be connected to line, 
or the facsimile apparatus may be connected as a receiver or transmitter. The 
commutator is arranged with two transmitting connections, one of which 
includes a relay so as co produce a reverse record at the receiving station. The 
cylinder is insulated from the shaft at each end, the edge of one sleeve being 
exposed; a frictional contact only exists between the cylinder and the shaft, so 
as to enable the cylinder to be momentarily stopped for synchronising. The 
armature of the synchronising magnet, in case of error engages in & notch; a 
contact spring is arranged in parallel withthe magnet. The travelling carriage is 
mounted on guides and runners, and onits under surface has brushes rubbing on 
the exposed conductors. The carriage is connected to the screw by a swinging 
arm and half-nut. ‘Lhe receiving style is hinged to the armatare of the 
vibrator magnet. The outer end of the lever is pivoted to the bell-crank lever 
which acts as the armature of the receiver magnet. The message, &o., may be 
reproduced as the message, or as the background, the record being ia the 

of a carbon transfer, or iu other suitable way. 12 claims. 


6,921. "Improvements in er connected with surface contact stads for elestris 
traction.” W. Kingsland. Dated March 23rd, 1899. Relates to conductors foc 
electric railways and tramways on a road contact system. The surface contact 
studs are made with a wedge-shaped part of conducting material fitting into a 
box of insulating materialorof conducting material partly covered and filled with 
insulation. The top part may be flanged, to cover or ly cover the box, and 
has holes for inserting tools to remove it. A flexible length of conductor con- 
neots the stulto tne teeder before the parta ere fitted together. 2 claims. 
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percentage of phosphorus than that supplied from (and 
accepted in England and all the world besides, apparently 
without demur), the States and the Continent ? 

Are our methods of manufacture as economical and rapid, 
and is our plant as fairly up to date, as is the case abroad, 
and do the hours of labour and rate of wages materially 
affect the result ? 

Now what do we find? A number of English firms 
reply by simply telling us that they do not make girder 
tram rails, and there they take leave of the matter. Some 
have not replied at all. 

Others inform us that although they were amongst the 
first in the country to manufacture grooved rails for tram- 
way companies, they have not for many years undertaken 
the turning out of these rails, because, being employed to 
their full capacity on material which they consider they are 
better adapted to supply, they are not now specially interested 


in the work. 


Further still, others state that English rail rollers do not 
supply girder tramway rails at the price of Continental makers, 
for the simple reason that they can find more profitable work 
for their mills ; and, say our informants, the American and 
Continental makers of these rails are able to dispose of their 
surplus stock abroad at a very low figure, making up their 
profits from the bulk of their trade which is in their own 
countries, and in which they are enabled to sell at a high 
price owing to protective duties. 

It is, no doubt, very pleasant to feel that one's works are 
full of profitable undertakings to-day, but have English 
engineers no thought for the morrow, will they make no 
provision for the future ? . 

The same lack of prescience in the past has robbed 
us of what was once a monopoly in other branches 


of our industries, and the business has. passed into 
D 
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the hands of our foreign competitors, Now the out- 
look for our old-time supremacy in the manufacture 
of steel, one of our staple articles of commerce, is the 
reverse of hopeful, and our reputation in this direction is 
distinctly on the wane, as we shall proceed to demonstrate. 
There has apparently been some little misunderstanding 
in circles outside the trade with regard to these tramrails, 
and the general public seem to be under the impression 
that a steel rail is a steel rail, and that the girder rails 
now used so much in tramways are the same as the 
ordinary rails used by large railway companies for the per- 
manent way. This, however, is not so. The girder tram- 
rail, which is exclusively used to be laid in masonry for 
street tramways, is a perfectly different article. It was 
originally rolled some 20 years ago in England, but was not 
a success, as far as the rolling was concerned, but being 
found most suitable for tramway work, the Germans took 
the matter up, invent«d special 
necessary, and put up expensive plant at several of their 


Their rollings proved a very great 


machinery which was 


works in Westphalia. 
success, aud for years they had the sole monopoly of this 
It is said that until within very recent years, scarcely 
an English rail of this description was laid down in the whole 


trade. 


tramway system of London or any of the provincial towns. 


One firm has supplied thousands of tons of German rails 
for consumption in this country, and although the same firm 
hasoften laid the matter before English makers, the latter would 
not go to the expense of laying down the proper plant, and 
were satisfied to stick to ordinary permanent-way rails and let 
the Germans have the whole of this tramway rail. business ! 

Further, when English makers were only obtaining 
£3 10s. to £3 15s. per ton for ordinary rails, the Germans 
were getting orders for tramrails for this country at from £5 
to £6 per ton. 

The Darlington Steel and Iron Company did make an effort 
to produce these rails. The other firms making them are 
the Barrow Hematite Steel Company and the Leeds Steel 
Works, but these, we understand, are the only firms in this 
country who are at present rolling the heavy sections now 
required for tramway purposes. 

The Americans then took up the manufacture, but it is 
only during the last two years or thereabouts that they have 
succeeded in delivering rails of the description to this 
country. 

There is no reason to doubt that the English makers could 
have rolled these rails just as well and as cheaply as the 

‘ontinentals and Americans, had they taken the matter up a 
little earlier ; but they were very supine in the matter, and 
evidently did not foresee the very large increase in this busi- 
ness which the introduction of electric tramways has caused. 
They did not think the quantities required were sufficient 
to warrant their laying down the necessary plant, or, 
at any rate, did not care to do so; consequently the 
- foreigners have stolen a march upon them, and it will be 
very difficult indeed for them to recover the lost ground. 

Of course, the present high prices may be accounted for, 
to some degree, by the increased cost of wages and raw 
material, which has taken place in this country during the 
last two years ; but the main reason is the fact that there are 
practically only two works in this country who can make 
these rails, and that even they have had nothing like the 
experience in rolling them which the Germans have. 

Here, again, the English character shows itself in the 
indifference to foreign competition, and the total neglect of a 
rapidly expanding industry which brings grist to the mills 
of the Fatherland and those of the West. 

Would that our manufacturers could have have instilled 
into them the spirit which animates the pages of Prof. Perry's 
eloquent little work on * England's Neglect of Science." 

Then would they learn how Germany has an enormous 


advantage just now in the fact that all thinking German: 
believe that their great success in commerce has come throur!: 
physical science. Every German manager and foreman ha: 
passed through the science classes of a great technical 
school, and Germany is getting covered with Universities of 
Sclence. . . 

The open-hearth process has enabled German ores of iron 
to be used in steel manufacture, but, as the Professor argues, 
England had the start. Every country that has coal and 
iron is competing with Great Britain. The countries oí 
greatest natural resources can afford to neglect their 
scientific education longer than others, but, sooner or later. 
knowledge and method and character must tell. Just think 
of it, says Prof. Perry. Here we are, a hard-headed. 
obstinate, cool race of men, who have had no end of 
chances in our tight little island, with coal and iron, and 
the influx of good foreigners to set us first in the new field, 
and we have more than half of all the wealth in the world, 
and all that is needed for our keeping our good things is, 
that we should believe them to be possibly evanescent—that 
there really is a chance that some better equipped nation may 
take them away from us, and, therefore, that we ought to 
prepare ourselves to fight for them. . 

We have many chances in our favour, and we hardly use 
them; the competing foreigner is very energetic, and culti- 
vates his smallest chances. As for the United States, we 
learn, on the authority of Commercial Intelligence, of the 
16th inst., that, after a somewhat lengthy period of negotia- 
tion, the great consolidation of iron and steel interests has at 
last been accomplished, and Mr. Morgan, who seems to 
be the leading spirit of the combination, hopes to pnt the 
American steel industries in a position which may make them 
a more formidable rival than even now to the steel industries 
of Europe. 


— — —— á—— 


TksLA has now come down from the 
clouds to terra firma. His last great 
scheme was to transmit electric energy 
through the higher regions of the atmosphere to the utter- 
most parts of the earth. "The practical realisation of that 
scheme appears to have been dropped for the present. The 
new scheme is to telegraph across the Atlantic, and 
presumably in time to greater distances, by electric waves 
generated in the earth. We learn from accounts of inter- 
views with the inventor, published in the daily Press, that three 
distinct experimental evidences that the plan is practicable, 
have already been obtained by him. One of these, is, we 
are informed, the existence of “stationary electric waves” in 
the earth, a fact which demonstrates that vibratory currents 
can be transmitted through the earth just as throngh a wir. 
to the greatest distances. Another evidence was obtained by 
ascertaining the law of variation of the intensity of effects at 
different distances, by which an apparatus could be designed 
for any required distance. The third evidence was obtained 
by the actual measurement of the intensity of effects through 
varying distances of 650 to 700 miles, Leakage of messages 
is to be prevented by tuning the receiver to the transmitter, 
in connection with which tuning Tesla has devised certain 
contrivances which he does not describe. There is nothing 
theoretically impossible in Tesla’s scheme of creating ripple 
in the great reservoir of electricity in the earth. The chief 
practical obstacle is the law of inverse squares, which plays 
havoc with the intensity of waves at great distances. Tesla 
may have discovered a method of generating waves of an 
inteusity hitherto unheard of, and may thus succeed 
in beating the present record fer wireless telegraphy. 
But otherwise it is doubtful if there is much 
novelty in his scheme. It has been suggested, we 
believe, by Lodge, that Marconi telegraphy operates b 
electric waves passing through the earth, and not by 
Hertzian waves passing through the atmosphere. As long as 
the conductors in which the waves are generated are con- 
nected to earth, it is difficult to decide whether the signals pass 
through the earth or the air. It is to be hoped that Tesla is 
not again exciting, as in his last great scheme, expectations 
that are never to be—realised—We see no reason for an 
immediate fall in telegraph cable shares. 


Tesla’s Wireless 
Telegraphy. 
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THE ELECTRICAL EQUIPMENT OF THE 
MANHATTAN ELEVATED RAILWAY. 


By E. KILBURN SCOTT. 


( Concluded from page 261.) 
Switching Apparatus for Alternating Currents in Power 
House.—In general organisation and arrangement the alter- 
nating current switching apparatus resembles in many 
features that of the switchboard of the Niagara Falls Power 
Company, and also that used in the Metropolitan plant. At 
Niagara compressed air is used to operate the switches, 
admission of the air to the switch cylinders being controlled 
by levers manipulated by the operator. In the case 
of the Metropolitan plant, compressed air is used to operate 
the switches, but the admission of air to the switch cylinders 
is controlled by electro-magnets which in turn are elec- 
trically actuated by small switches, concentrated upon the 
controlling or bench board, immediately in front of the 
operator. On the Manhattan Railway all the switching 
apperatus will be controlled electrically without the inter- 
vention of compressed air, the large switches being operated 
by means of electric motors, working in conjunction with 
powerful springs. The motors, and, therefore, the switches 
are in turn controlled by electric circuits, which pass through 
the small switches immediately under the hand of the 
operator. The controlling switches are so arranged upon the 
bench board, in conjunction with certain dummy bus bars 
and connections, as to give at all times to the eye of the 
operator an accurate diagrammatic representation of the 


existing connections of alternators, switches, bus bars and 


feeders. 
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SECTION OF SWITCH GALLERIES. 


— he indicating devices consist of bull’s eyes illuminated by 
QUE che andescent lamps, which will be supplied with current 
Cit on, Perating wires from the oil switches and by a cir- 
th Completed through the motor of the oil switch, so that 


cine are at all times a guarantee of the integrity of the 
Switch Two of these lamps will be used for each oil 


s One to indicate that it is closed, and the other to 


show that it is open. The lamps thus serve as a check on 
each other in case of the failure of the filament or any 
broken connection in the lamp circuit. The two bulls-eyes 
for each switch will be of different colours, red to indicate 
the switch is closed and green to indicate that it is open. 
Opaque strips closing the pilot diagram of circuits under the 
red bulls-eyes and opening the pilot diagram of circuits 
under the green bulls-eyes will also be used to apparently 
complete the diagrammatic circuit connection, the operator 
thus having at all times an exact representation of the 
actual connections of the alternating current cirouit, and 
not having to trust to memory to determine what alternators 
are connected to one or the other set of bus bars, nor what 
bus bars are connected to each other. 

The instrument board is 28 feet long and contains all 
indicating instruments for alternators and feeders; the 
instruments for each alternator being mounted in a vertical 
row. At the top are three ammeters combined in one case. 
Below these are placed a voltmeter, an indicating wattmeter, 
with a scale reading up to 10,000 KW., and a power factor 
indicator. By means of the relative readings of the last- 
named instrument the operator will be enabled to accurately 
adjust the relative field excitation of the various alternators, 
thus minimising the magnetising cross currents between the 
alternators. 

The power factor indicators will also serve as an automatic 
signalling device between sub-stations and the power house, 
for the voltage of the whole system will, of course, be 
determined by the sub-station requirements. If, for 
example, the voltage delivered by alternators at the 
power house is too low, sub-station attendants will 
attempt to raise it by cutting out the field resistance 
of the rotary converter, and thereby drawing lead- 
ing currents from the power house. This will be shown 
upon the power factor indicators of the alternators, where- 
upon the operator at the power house will raise his voltage 
to meet the sub-station's requirements, The reverse 
sequence of operation will occur when the direct current 
voltage is too high. 

Step-Down Transformers.—Kach transformer is rated at 
550 KW., and they are of the air cooled type, motor driven 
blowers being installed in each sub-station for supplying the 
necessary air. 

The guaranteed efficiencies are as follows :—] load, 95:00 
per cent.; 4 load, 97:00 per cent.; 4 load, 97*65 per cent.; 
full load, 97:75 per cent.; 25 per cent. overload, 97:70 per 
cent. 

The overload ratings of the trangformers are proportioned 
to those of the rotary converters, and are as follows :—For a 
25 per cent. overload run of 24 hours, the rise in temperature 
will not exceed 45? C. ; under 50 per cent. overload for 2 
hours, the rise in temperature will not exceed 50? C., provided 
the initial temperature is not more than 36° C. above the 
surrounding air. 

All of these temperatures refer to readings by thermo- 
meter. 

Rotary Converters.—The rotary converters, as measured by 
output, are larger than any hitherto constructed, each being 
capable of delivering in continuous service 1,500 Kw. 
(2,000 E. H. P.), and for a period of several hours 2,250 Kw. 
(3,000 x.H.P.) Each converter is a self-contained unit, 
the two bearings and the lower half of the field frame 
being mounted on a eommon base. 

The converter has 12 poles, and consequently when sup- 
plied with alternating current at 25 cycles per second, runs 
at a speed of 250 revolutions per minute. The field will have 
shunt and series windings, the shunt being arranged for self- 
excitation. The output of the converter is delivered at a 
normal potential of 625 volts. The guaranteed efficiences 
are as follows: — At 4 load, 89:00 per cent.; at 4 load, 
93:50 per cent.; at $ load, 95°25 per cent.; at full load, 
95°75 per cent.; at 25 per cent. overload, 96:00 per cent. 
These efficiences are determined from separate measure- 
ments of the losses, only the following being considered :— 
Armature iron loss, C?R losses in armature and field. 
windings, rheostat losses, bearing and brush friction, and 
windage. 

The armature winding consists of strip wound coils, formed 
and insulated before being placed in the slots, and held in 
position by retaining wedges of hard fibre ; there are no bands 
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on the armature. The insulation of the winding is 


guaranteed to withstand a puncture test of 3,500 volts alter- 


nating E.M.F. applied between conductor and core for a 
period of one minute. The winding is of the parallel type, 
forming 12 circuits, and will have a large number of cross- 
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connecting balancing 
rings to obtain per- 
fect equalisation of 
the different armature 
circnits. The differ- 
ence of potential be- 
tween two commu- 
tators bars is about 
12 volts. 

The pole-pieces are 
m of laminated steel, 
74 104^- - —4 and are bevelled at 


Romsey CONVERTER. the edges to permit 
the use of copper 
shieldsaround the pole 


tips, the aclion of the lips of the shields being to retard any 
shifting of magnetic fields across the pole face. If a rotary 
converter hunts, there is a rapid shifting of the field mag- 
netism across the pole face, and this action appears to be 
cumulative in character. Practice has shown that the copper 


shields act as a secondary, producing a retarding effect to 


the shifting magnetism. There is also a liability of pulsa- 
tion of the entire field magnetism, which tends to be cumu- 
lative, and the ring around the pole, acting as a secondary, 
neutralises this pulsation. 

The shunt coil, of comparatively large sized wire, is 
p next to the pole tip. The shunt field winding will 

ave sufficient capacity for maintaining 625 volts at the 
direct current terminals at full load, with a power factor at 
the alternating current end of 100 per cent. A shunt field 
rheostat will be provided of sufficient, capacity to reduce the 
potential to 575 volte. In normal operation, at full load, 
the shunt field will be adjusted for the lower strength, the 
armature taking a lagging current from the system. The 
series field will be designed to add to the shunt as the load 
comes on the rotary converter, and will be sufficient to com- 
pound the rotary converter from 575 volts no load to 
625 volts full load, with no ohmic drop in the alternating 
current feeder. Suitable inductances will be placed in each 
feeder circuit. The series winding consists of copper strip 
wound on edge, air spaces being provided between the turns 
of each coil for ventilation. 

The fly-wheel effect of these converters is made as small as 
possible, as the inertia of the revolving armature of a con- 
verter tends to force it to act independently of changes in 
the system, whilst copper shields on its poles tend to force it 
to promptly follow any changes in the system.  Conse- 
quently, fly-wheel effect and copper shields may act in 
opposition to each other, especially where the system is 
liable to sudden changes of load. 

The converters are started by direct currents, a motor- 
generator starting set being installed for this purpose in each 
sub-station. 

Conclusion.—The trial train has been in operation on the 


Second Avenue division for some time; it consists of six 
cars, the forward and rear being motor cars. A future issue 
of the Street Railway Journal will contain an account of the 
car equipment. The service given by the steam locomotive 
during the 20 years that the Manhattan Railway has been in 
~ existence has, taking it all round, been 
extremely efficient, but it is perfectly certain 
that electricity will be able to give better 
results. For example, electricity will be able 
to drive six-car trains at higher speeds than 
the heaviest locomotive of the system can 
draw five-car trains. In starting from 
stations the electrically-driven trains will 
attain maximum speed in much less time 
than with the present locomotives, and 
as a result of this more prompt acceleration, 
combined with power for braking, it will 
be possible to operate a larger number 
of trains, thus increasing the ability 
of the lines to carry passengers; the use 
of electric power will also eliminate smoke, 
steam, and cinders, and will in a large measure 
reduce the noise. 

The magnitude of this change over 
to electricity has necessitated a large 
amount of pioneer work, and the action 

of the railway company in allowing the details to be pub- 
lished thus early, and so giving engineers throughout the 
world the benefit of the costly investigations that have been 
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DIRECTIONS FOR STARTING ROTARY CONVERTER 


Throw 1 to right. Close 23. Close 8 up. Cut out 6. Throw 6 down. Throw 7 up. 
Cut out 8. Throw I to left. Synchronise. Close A.C. Switch. Open 2 and 8. 
Cut in 8. Throw 7 down. Close 9 and 10 and throw 11 up. 


made, is highly commendable. The proprictors of tlie 
Street Railway Journal are also to be congratulated on their 
paper being chosen as the medium by which the information 
is made public. 


"THE PRICE PATENT FRICTION BRAKE. 


THE ordinary hand-ratchet brake for tram cars has three 
principal defects :— 

1. It takes a comparatively long time to apply. 

2. Its force of application is limited by the strength of 
the driver. 

3. To prevent a constant strain upon the driver when the 
brake shoes are applied to the wheels, a ratchet and pawl is 
introduced, which prevents the driver from gauging the 
amount of braking action. 

The Price momentum friction brake was invented to over- | 


Vol. 48. No. 1,213, Fusavanr 22, 1901.) THR ELECTRICAL REVIEW. . 309 


come these disadvantages. It does this entirely successfully 
without the aid of electricity, compressed air, or any force 
other than that due to the energy of the moving car. 

In the ordinary hand brake, the levers’ which actuate the 
brake shoes are moved by a chain which is wound up on the 
brake spindle. 
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3. The driver can feel exactly how much slip is taking 
place in the friction clutch, and consequently can gauge to 
a nicety the braking action he wishes to apply. 

The maximum braking action, as is well known, is when 
the wheels just do not slip on the rails. The driver can 
obtain this maximum braking action with greater ease, 
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In the Price friction brake, the chain is wound upon a 
sleeve which fits over the axle of the car wheels. This 
sleeve is thrown in and out of gear with the axle, by 
means of a friction clutch operated by the driver. This 


general arrangement is shown in fig. 1. 


81 
au 
BUB 


HI 
A 
72 


quicker action, and more certainty than with any other 
brake. | 

The brake consists essentially of three parts :— 

l. An arrangement of levers for operating the friction 
clutch. | 


Fig. 3. 


The disadvantages of the hand brake as mentioned above, 


are met as follows :— 

l. The Price brake is applied by the moving wheels, 
and the quicker the wheels are moving, the quicker can it 
be applied. | l 

2. The force of application is unlimited. 


2. The friction clutch and barrel for winding the chain 
upon. 
3. The ordinary levers for applying the brake shoes such 
as are fitted to the ordinary hand brake. 

The brake is operated by means of a short handle, which 
is attached to a staff placed close to the centre of the 
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dashboard. This handle is detachable and the driver uses 
the one handle for either end of the car in the same way as 
a controller handle. To the lower end of the staff under 
the platform is attached a lever arm which is connected to 
a wire rope with a spring in it, The rope leads from each 
platform in as nearly a direct line as possible to a cross-arm 
lever which is supported by the car body frame and attached 
to the top of a telescopic rod. The rotation of the telescopic 
rod moves one of the discs of the friction clutch against the 
other. Figs. 1 and 2 show the connections. 

The friction clutch, fig. 3, consists of two cast-iron discs. 


MILES PER HOUR 
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e 7 SECONDS , 
SECONDS SPEEO CURVES FOR 
"SPEEO CURVES" AIR SRAKE PRICE FRICTION BRAKE 
Fia. 4. Fic. 5. 


One of these discs is cast with a barrel or sleeve which is 
free to move upon the axle of the car wheels, This barrel 
i3 free to move in two ways: first, in the direction of 
rotation of the axle; second, parallel with the axle. It is 
moved in the second direction by the operation of the 
telescopic rod, and when it is thus pressed against the 
second disc, which is cast on the car wheel, it moves in the 
first direction. 

To lock the friction clutch, and make the barrel move 
with the wheels, the driver only has to move the handle 
through a distance of about 2 inches. Then the brake 
shoes are pressed tighter and tighter against the wheels 
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5. Flats are produced on the wheels only by the most 
careless driving. 

6. If flats should be produced they can by ordinary care 
be taken off with the brake. 

7. The parts of the brake other than the brake shoes last 
for an indetinite time. 

8. The brake can be constructed in various forms to suit 
light or heavy, single or double cars. 

Some very severe tests have lately been carried out in New 
York on a series of different makes, and the results obtained 
are most interesting. 
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Fia. 7. 


These tests were made on the power brakes in use on the 
Brooklyn Heights Electric Tramways. The brakes tested 
were one air brake, with axle driven compressor, and two 
air brakes with motor driven compressors, 80 as to compare 
the best known air brake with the Price friction brake. 
Representatives of the several companiés whose apparatus 
was being tested were present during the tests. Cars were 
taken from service to one of the depot shops where the 
brake rigging was properly adjusted for service conditions, 
and the necessary instruments installed on the cars, which 
were then loaded with 10,000 lbs. of iron spikes. The cars 
tested were mounted on maximum traction trucks. 

The speed of cars at any instant was computed from the 
record of a chronograph revolution recorder (which furnished 
an exact count of the wheel revolutions), from the time 
occupied by each revolution and from a record of the signal 
to put on brakes and the stop of the car. The wheel 
circumference used was obtained by rolling the car slowly 
through 10 revolutions, and taking tape measurements of 
the distance travelled. 

When the wheels did not skid, the length of a run com- 
puted from the number of revolutions, when checked with 
the tape measurements, agreed within Toth of 1 per cent. 
The car was, in each case, made to accelerate very slowly so 
as to avoid skidding during acceleration. 

At speeds less than 18 miles per hour, the several cars 
were tested on the same track on a down grade of 0:11 per 
cent. Thie results of the several tests are shown in Table I. 


TABLE I.—CoMPABATIVE TESTS OF AIR BRAKES AND PRICE 
MoxENTUM BRAKE. 


Lj » F CEET = CE 9 3 . 8 3 22 
DISTANCE CURVES PRICE FRICTION BRAKE 8 pa Bs 88 5 Be 8 f 
Fic. 6. Type of brake. 88 & E E S 2 * 58. E 
sane 35 gf | $9 23 885 
until the latter are nearly skidding, when the driver releases "HE : aS | ES SiT 
: : A : : ave | 8 £ S le * 
h's handle a very little bit and allows slip to take place in 8 E e S 3 
tl e friction clutch. | " E * 
A few of the advantages of this brake are :— . CCC | l 
1. The greater the necessity for braking action the quicker pressor... S .. | 16°67 | 1294 | 8°65 | 6:35 | 776% 
the brake shoes are applied. Air brake motor-driven com- 79:49 
2. Any amount of braking large or small can be applied Presso r. ... .. | 1665 | 1255 8˙62 0 |794% 
uickly and certaint Air brake motor-driven com- 

d . : 8 . : pressor... e . . | 1669 | 138°6 | 866 | 3:62 | 746% 
3. The maximum braking action can always be obtained Price momentum brake |. | 16:68 | 1090 | 7-92 | 393 | 9249 
with ease and certainty. l | — 

4. The wheels aud brake shoes last much longer as the N. B.— The above results were obtained by taking the average o 


braking action is applied with feeling. 


five distinct tests in each casc. 
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Fig. 5 shows the speed curves for the Price momentum 
friction brake, and fig. 4 shows the corresponding curves 
plotted from the results obtained witli one of the air brakes. 
The other curves were similar. 

Fig. 6 shows the distance and time taken to come to a 
standstill with the Price friction brake, fig. 7 being 
similar results with the air brake. 


MEASUREMENTS OF DIELECTRIC 
HYSTERESIS. 


By W. E. AYRTON. 


Very significant is the wide difference between the results 
obtained by Mr. Mordey and by Mr. Mather for the County 
of London cable, Mr. Mordey concluding that over 12 per 
cent. of the volt-amperes represents real power wasted in that 
cable, while Mr, Mather finds that this percentage is only 
a little over 3, and becomes even less than 3 when the 
copper-loss is subtracted from the power given to the cable. 
Similarly for other long cables respectively of paper and of 
jute, and for another india-rubber cable, some 15 miles in 
length, Mr. Mather finds that the percentage is in each case 
also less than 3—a result in close accordance with the results 
published by Dr. Hoor in the Electriciun of February 9th for 
the Buda-Pesth cables, and by Dr. Fleming at the Institu- 
tion on the 14th inst. for the Ferranti cables. 

Now, even if Mr. Mather did not possess his well-known 
reputation for minute accuracy and keenness in detecting 
error,“ it is absolutely certain that his methods of measuring 
dielectric hysteresis are correct, seeing tbat his ¢hree distinct 
methods of using the wattmeter gave practically identical 
results for the samecable. But it may comfort the engineer, 
who, not unnaturally, may have been terribly alarmed at 
Mr. Mordey’s figures, to know that without any use of 
wattmeters, motor-generators, or any consideration of angles 
of lag either between currents, or between professors and engi- 
neers, he can test the accuracy of Mr. Mather’s results for 
himself in an entirely different way, viz., by considering 
merely the ammeter and voltmeter readings in the following 
fig. 1. And that this figure actually represents one of the 


03 AMPERE 69 AMPERES 


Fic. 1.—CUBRENT SUPPLIED LESS THAN ONE-FORTIBTH OF THE 
Sum oF CUBBENTS IN BRANCHES. 


many experiments carried out at Prescot on the 12th inst. 
can be vouched for by various members of the staff of the 
British Insulated Wire Company, who in succession saw the 
instruments, illustrated in the figure, and noted their 
simultaneous reading. 

First, the power given to the whole arrangement could 
have been somewhat less than 2,150 x 0°3, or 645 watts, 
but could not possibly have exceeded that value. 

Secondly, the power given to Mr. Mather’s coil, the 
resistance of which at the time was 7*7 ohms (as measured 
with a Wheatstone bridge shortly before and after the 


experiment) could have been more than 6:2 x7 7, or 
ids watts, but could not possibly have been less than that 
value. 

Therefore the power given to the cable could not possibly 
have exceeded 645—296, or 849 watts. 


? Twenty years ago Mr. Mather was attending some lectures I 
was giving, and I borrowed his note book at that time to see the 
results of some experiment. In it I found written :— “ Prof. 
Ayrton says. . .. but I think he is wrong because . This 
critical power and independence of character have aided others like 
myself many many times during this 20 ycars. 


The volt-amperes for the cable were obviously 2,150 x 
5:9, or 12,685, hence the power factor of the cable could no! 


349 s 
12.685 or 0°028. 

This value, being an outside limit, is necessarily somewhat 
higher than the actual value found with the wattmeter, viz., 
0:024, but it is very interesting to see that the readings of the 
ammeter and voltmeter alone furnish such a striking con- 
firmation of the accuracy of the result published by 
Mr. Mather for this particular oiled paper cable. 

The readings of the instruments in fig. 1 also prove that 
I have fulfilled the promise I made at the Institution on 
January 10th, viz., to construct a coil, without iron, which, 
under Mr. Mordey’s conditions as regards capacity of cable, 
voltage and frequency, should waste far less energy than did 
his choker, and should cause the current in the supply leads 
to be only a small fraction of the least current which he was 
able to obtain, viz., 1°6 amperes. For making the calcula- 
tions of the exact size, shape, and number of windings of 


have exceeded 


wire to use with this ironless coil, weighing only 91 lbs. as 


compared with 260 lbs., the weight of Mr. Mordey's choker, 
as well as for superintending its actual construction, I am 
indebted to Mr. Mather's wonted ability and energy. 


Now is it equally possible to apply a check test of the 
inherent in-accuracy of Mr. Mordey’s method of testing, as 
distinct from the irresistible conclusion that his value for the 
dielectric hysteresis loss in the County of London cable is 
more than 400 per cent. as great as it should be? I think 
it is, in spite of the fact that his paper is absolutely silent 
regarding the method of testing which he employed, beyond 
the bare fact that a “Thomson recording wattmeter ” was used 
—a fact, however, which Mr. Sparks appears to dissent from. 

Át any rate, whatever was the type of energy-meter used, 
we are at last told that it revolved backwards—* I see Prof. 
Ayrton is smiling," said Mr. Sparks, in the discussion last 
week.—Yes ! because, although in the paper there is not a 
single word about this retrograde result of paramount im- 
portance in the estimation of the power-factor of a cable, 
some of us surmised, directly the proof of Mr. Mordey’s paper 
reached us, and before it was read, that the meter used in 
his measurements actually did run backwards when applied 
to the cable alone. And, consequently, Mr. Evershed, Mr. 
Mather, Mr. Duddell, and myself, considered independently 
what was meant by an energy-meter running backwards. 
And on comparing notes we found that we had arrived at a 
very interesting result which gives the marimum value of the 
power-factor of the cable without even knowing at what parti- 
cular speed the energy-meler may have retrogressed. 

The result—which has been tested experimentally by my 
students—and which may be quite easily worked out by 
anyone as soon as the idea is given him, is as follows :— 
Let h and o be the self-induction, in henries, and the re- 
Bistance, iu ohms, of the pressure circuit of a Thomson energy- 
meter, that is, of the armature, starting coil, and non- 


inductive resistance, and let p equal 2 » x frequency, then 


such a meter attached to a cable, as illustrated in fig. 2, and 


Fic. 2.—THomson ExkBov-MaTER RoTATING BACKWARDS WHEN 
CABLE HAS SMALL DIELECTRIC HYSTERESIS. 


supplied with current following the sine law will rotate for- 
wards,or will not budye, or will rotate backwards, according as 
the true power-factor of the cable exceeds, or is equal to, or is 


less than, 1 

Hence, without knowing anything about the speed at which 
the energy-meter runs backwards, or anything about the 
voltage applied to the cable, or anything about the current 
flowing into it, the mere fact that the meter does run back- 


' wards proves, with sine waves, that the ratio of the true 


power to the volt-amperes, that is the /rue 
power-factor of the cable, is /ess than a 
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Having arrived at this conclusion, measurements were at 
otice made on four modern specimens of Thomson energy 
meters, for the loan of three of which I am indebted to the 
British Thomson-Houston Company. And the following 
were the results obtained :— 


No. 62,695 h = 0:25 henry o = 3,785 ohms. 
, 230,355 h=024 „ 0 =: 9100 „ 
„ 230,375 1 2 0˙26 „ 0 = 3,060 » 
„ 230,380 11 2022 „. o = 3,095 „ 


Hence, if the meter illustrated in fig. 2 be the first one in 
this list, for example, and if, when a sine wave current of 
100 ~ be applied, the meter be found to run backwards, 
then, no matter at what speed it may run backwards, or 
what may be the value of the voltage applied to the cable, 
or the current flowing into it, the true 

power-factor of the cable is /ess than 2: E = a ; 
55 Oe 


„ is less than 0:042. 
And this limiting maximum value, curiously enough, is not 
so very much greater than the actual value found by Mr. 
Mather for this County of London cable, viz., 0°02. 

Further, it can be proved that the faster the energy- meter 
is found to run backwards the smaller is tlie true power- 
factor of the cable, that is, the less is it compared with this 
limiting value 0:042. 

If instead of an energy meter, a simple wattmeter be 
employed, then for running forwards, staying at rest and run- 
ning backwards, we have merely to substitute a positive 
deflection, deflection nought, and a negative deflection. So 
that with a simple wattmeter applied toa cable which is 
supplied with a sine wave current, the wattmeter will give a 
negative deflection (as obtained, for example, by Dr. Sumpner), 
when the /rve 

power-factor of the cable is Jess than T 
and o now referring to the fine wire circuit of the wattmeter. 

Very probably, however, Mr. Mordey employed in addi- 
tion some form of step-down transformer, since the preceding 
energy-meters can only be used directly with pressures not 
exceeding something like 200 volts, and as a matter of 
fact it was at 100 volts that the experiments of running 
backwards were made by my students. With sucli a com- 
bination of transformer and Thomson energy-meter, the 
effective resistance and inductance of the transformer must, 
of course, be included in the preceding calculation. But 
whether such a transformer was actually employed in the 
tests which supplied Mr. Mordey with his figure 01241, or 
what was the size, shape, resistance, inductance, &c., of that 
transformer, the gods alone know. 
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REVIEWS. 


American Telephone Practice, By KrsrsrER. B. MILLER. 
New York: American. Alectrivwin Company, 120, Liberty 
Street. 

(Continued from paye 22%.) 

Chapter XV. can scarcely be regarded as complete. Pur- 
porting to treat of listening and ringing apparatus, it dis- 
cusses a few existing systems, but makes no mention of 
the devices of either the Western Electrice Company, or 
Ericsson. 

Chapter XVI. has “Self-restoring Switchboard Drops” 
for its subject, and deals with two types of self-restoring 
indicators, onc electrical, the other mechanical. The former 
type being well known, it ‘need not be discussed ; but the latter, 
which is less familiar, possesses features deserving of notice. 
The line jack and the indicator are mounted together, the 
indicator being immediately behind the jack and end-on. 
"he shutter is held up by a long lever in front of the jack 
with its points of suspension slightly above the latter. A 
current through the indicator attracts the armature and 
releases the shutter which falls inmediately in front of the 
jack. A connection to the line is effected by the operator 
inserting her peg directly against the fallen shutter, and in so 
doing mechanically restoring the shutter to its nominal 
position. This arrangement of indicator and jack, besides 
effecting a saving of battery power, possesses the great advan- 
tage of sparing the operator the mental effort of associating 


a particular indicator with a particular jack, and thus 
increases the speed of operating. 

Switchboards for small exchanges receive a short notice in 
Chapter XVII. 

Chapter XVIII. is devoted to “Lamp Signal Switch- 
boards,” and incidentally the author puts forward the claim 
of lamps to pre-eminence amongst indicators, remarking : 
“ They are capable of attracting the attention of an operator 
with more certainty than the ordinary shutter; they are 
entirely free from mechanical complication ; they are more 
compact than the simplest electro-mechanical signal; they 
are entirely automatic in their operation, being always 
restored to their normal condition by a cessation of the 
current through them ; by the use of various coloured glass 
in front of them they may be used in the same board as 
indicating different kinds of information ; they are easily 
replaced when destroyed ; and they are cheaper than other 
forms of indicators," Concerning the life of lamp indicators 
some interesting information recently given by Mr. A. V. 
Abbott, of Chicago, is quoted. It would appear from testa 
made by that gentleman thet the active life of an average 
lamp in general switchboard service is about 1,200 hours. 

The multiple switchboard is explained in Chapter XIX.. 
and the same chapter contains a short explanation of the 
Kellogg divided board. 

Chapter XX., a very interesting one, describes several 
transfer systems. One of these, the Express, installed in a 
San Francisco exchange with 6,000 subscribers, is noticed at 
great length, and it is shown that even in exchanges of the 
size indicated, an efficient service can be secured without 
multiplying subscribers’ lines. But it is unfortunate that 
the author does not attempt a comparison between this and 
one of the modern multiple systems in respect of first cost, 
efficiency, cost of maintenance, and of operating. From the 
mere fact that every transaction entails the employment of 
three operators, it is obvious that the rate of operating must 
be considerably slower, and the cost of operating very much 
higher, than on a multiple system. 

Chapter XXI. on common battery systems, is a valuable 
contribution to telephone literature, in view of the fact thas 
common battery systems are rapidly ousting all others. 
Various systems are described, including those of Stone, 
Dean, Hayes, and Scribner. The Dean system does not 
appear to have made much headway, due, in the author's 
opinion, to the greater simplicity of the other systems. And 
yet, although the Dean system has not been a success, a good 
deal of space is devoted to its description, while no reference 
is made to the Western Electric Company's central 
hattery system of to-day. It is disappointing that in a book 
of such recent publication the latest arrangement of the 
central battery system employed by this company is not 
accorded even a short notice, more especially since it is 
achieving such universal success. Besides, it is a pity that 
the writer confines his description to the principle of the 
system, and makes no attempt to describe the switchboard 
peculiar to any common battery installation. 

Chapter XXII., on House Systems, contains nothing 
calling for remark. 

. Chapter XXIII. is an excellent one on Protective Devices, 
and the information it gives concerning protectors, fuscs, 
and heat coils is the most up-to-date we have seen on the 
subject. 

Chapter XXIV. is a valuable contribution on the subject 
of Distribution Frames. 

Chapters XXV. to XXVIII : are devoted to the descrip- 
tion of four systems of Party" lines. These party lines 
might be divided into two classes, namely, secret and 
“ non-secret," but the author apparently prefers to classify 
them according to the method of call, and consequently the 
four systems are described as“ non-selective,” step-by-step 
selective ringing,” “selective signalling by strength and 
polarity," and “harmonic systems of selective signalling." 
Lock-out or secret systems are somewhat briefly treated, and 
it is noticeable that the author does not commit himself on 
the point of their efficiency. It is admitted by Mr. Miller 
that a relatively large number of the systems of party line 
working which he describes are merely of historical value, 
nevertheless 50 pages are devoted to this subject, whilst 
little more than half this space covers the whole field 
of so important a subject as the central battery system. 
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The space allotted to each might advantageously be reversed 
in future editions. 

Chapters XXIX. to XXXIII. are, in our opinion, the 
least satisfactory portion of the work. 

Chapter XXIX., on ** Wire for Telephone Use," contains 
instructive remarks on gauges and gauging, and reproduce 
tables and a specification for copper wire, the latter contain- 
ing two formul:e not explainable by the context. Surely the 
statement in this chapter that, in America, galvanised iron 
wire lasts on an average from four to six years must be 
erroneous ; in this country the average life ranges between 
12 and 15 years. 

Chapter XXX., on * Pole Line Construction," opens with 
a statement that, according to Maver, the average life of a 
Norwegian pine is six years. If this be correct, and heavy 
pole lines, such as are represented in fig. 291, carrying over 
100 wires, have to be renewed once in five years, then it is 
time the process of creosoting was introduced into America. 
Mr. Miller remarks that “in Europe the process termed 
creosoting 18 meeting (the italics are ours) with great favour 
for preserving telephone and telegraph poles." The United 
Kingdom is generally embraced in the Old World Continent 
referred to, and can Mr. Miller be unaware of the fact 
that creosoting has been in vogue in this country for quite 
40 years, and with such success, that 20 years represents the 
average life of timber treated with creosote—not crude petro- 
leum, as Mr. Miller designates the preservative used for the 
process? We know of poles still in use which were creosoted 
in 1870 and 1872. 

Dealing with the question of the number of poles to the 
mile, the author says that ** in Europe the common practice 
is to use as few as 20 poles to the mile," and he proceeds to 
say that in America the best practice dictates the use of 40 
to 50 poles to the mile. Either Mr. Miller is woefully 
ignorant of English practice, or he does not include this 
country in Europe. It is a pity the author of a work 
ostensibly on American telephone practice, quotes European 
practice so frequently, albeit erroneously. 

A description of different forms of dry joints, which were 
long ago discarded in this country, and the entire absence 
of any reference to the well-known (and universally used in 
this country) soldered Britannia joint are sufficient in 
themselves to place the American behind English line 
construction, 

The American methods of pole-staying leave much to be 
desired ; and if our trans-Atlantic cousins can find space to 
spread the stays as shown in figs. 293, 294 and 297, then 
the English telephone engineers might well envy them the 
space, but we would not counsel them to copy the methods. 

The illustrations throughout this chapter are poor indeed, 
"and the author might with advantage take for his model the 
drawings in English works on kindred subjects. 

Since it is in this chapter that the use of what in this 
country are termed Americanisms is most noticeable, we may 
appropriately refer to them at this stage. Expressive terms 
we do not object to, even if they be not too elegant, but we 
think their adoption in supersession of approved terms should 
not be carried to excess. We offer no objection, for example, 
to a “stay” being called a “guy,” to a *'pole-trestle "' 
being called a pole-back," even to a “ draw-tongs” being 
called a **come-along," but we do protest against a “ pole- 
support being termed a “dead man when it involves 
such an expression as the following :—** The small end of the 
pole is raised higher and the dead men placed under it, while 
the men obtain another hold.” 


(To be continued. ) 


————————— € 
LONDON COUNTY COUNCIL TRAMWAYS. 


A MEETING of County and Borough Councillors and others 
interested in the London tramway question was held, as we 
briefly stated in our last issue, at the Camberwell depót of the 
L.C.C. tramways, to inspect the experimental section of West- 
inghouse conduit tramway laid down by the Council, and the 
type of conduit devised by Prof. Kennedy. Afterwards Mr. 
Dickinson, chairman of the Council, Mr. Benn, chairman of 
the Highways Committee, and others addressed the meeting, 


and pointed out the benefitsthat would ensue from the adoption 
of electric traction over the London system of tramways. 

Below we give sections of the L.C.C. conduit, as well as 
of various electric and cable conduits which have already 
been put in operation at home and abroad. The following 
description of the L. C. C. system is condensed from a 
brochure distributed at the meeting, from which also the 
sectional views on this page were derived, — ' 

The track will be, double, as at present, 4 feet 83, inches 
gauge, with steel girder rails weighing 102 lbs. per yard. 
The steel slot rails weigh 50 lbs. per yard, and the slot is 
1 inch wide. 

The slot rails are bolted to the jaws of the yoke, and 
further secured by wooden wedges; the yokes are 5 feet 


apart. The conduit will be made of best Portland cement 
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(B) Section through Concrete Tube. 
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(e) Section at Yoke. 


Fig. 1.—SECTIONS or THE L. C. C. CONDUIT DESIGNED BY 
PROFESSOR KENNEDY. 


concrete (5 to 1), with depth inside of 1 foot 94 inches, 
outside, 2 feet 14 inches, and an internal width of about 
1 foot 2 inches. Under the track rails the concrete will be 
8 inches thick. j 

The conductors are soft steel tees, weighing 23 lbs. per 
yard, and are carried by insulators at 15 feet intervals. 
Access from the street to every insulator is given by a cast- 
iron box, shown on section A, with an opening 1 foot square. 
Larger openings are provided over the drain pits, and over 
the section insulators, which last occur at intervals of not 
more than half a mile. 

Both conductors will be insulated throughout, but auto- 
matic cut-outs and change-over switches are provided, by 
means of which, in the event of a persistent fault occurring 
on the positive in any section, the polarity can be reversed, . 
so as to throw the fault on the negative pole until the stop- 
page of the traffic at night allows of its removal. The 
working pressure will be 500 volts, current being generated 
in a station at Camberwell Green for the Tooting lines, 2. %., 
between Westminster Bridge and Tooting, Kennington Gate 
and Blackfriars Road, and St. George’s Circus and Waterloo 
Road. here will also be a sub-station at Balham. Double- 
decked bogie cars, carrying up to 70 passengers each, will be 
used, with a maximum speed of 10 miles per hour within 
4 miles of Charing Cross. A main generating station for 
the whole of the Council's tramways south of the Thames- 
is to be erected at the Camberwell depót, and it is hoped that 
actual running will be commenced in about 18 months. 

As we remarked last week, Prof. Kennedy's design differs 
from existing electrical conduits chiefly in the form of the 
yoke, and in the method of supporting the cenductors. In 
all the more important electric conduit systems with the slot 
in the centre of the track, the yoke has been carried right 


814 


THE ELECTRICAL REVIEW. [VoL 48. No. 1,213, Fesruary 22, 1901. 


across the track, so as to bind the running rails aud the slot 
rails rigidly together; but in the L.C.C. design, the running 
rails are only tied to the yokes, This feature will doubtless 
meet with severe criticism ; but in discussing the matter, due 
attention should be paid to the conditions in each case. 

In the original New York lines, a rigid construction was 
absolutely indispensable, owing to the then unsettled and 
defective state of the roadway. Conduits in other towns were 
constructed on the same lines, in some cases for precisely 
similar reasons, in others by force of example. But is this 
really necessary in London? Where else can be found such 


Fia. 2.—INSULATING SUPPORTS USED ON THE 
L.C.C. SYSTEM. 
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—as they surely will? The saving in space occupied by 
the type of yoke proposed will undoubtedly be of great 
importance, considering the difficulties likely to be met with 
in London streets, and no doubt this has weighed largely in 
influencing Prof. Kennedy's decision. 

The apparent stint of concrete round and under the yokes 
ought to be remedied ; in the drawing no concrete at all is 
shown at the sides, but we trust that this is & mere over- 
sight. The addition of a drain pipe beneath the conduit, 


as in the cable system, would also appear to be an advantage, 
though considerations of space must be taken into account. 


CONDUIT SYSTEM OPERATING AT THE L.C.C. CAMBERWELL DEPOT. 


The square corners of the base of the yoke were added for the purpose of supporting the 
experimental line above the ground at the Tramways Exhibition last year, and do not occur on the 
Standard Westinghouse Yoke, which is of heavier construction than that illustrated in this drawing. 


— — 
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Fig. §.—SEcTIONS OF BRIXTON CABLE CONDUIT. 
1 he Edinburgh Conduit is almost identical. 


excellent roads, based on the soundest foundations, and 
efficiently drained ? Moreover, what experience has already 
been acquired in conduit practice under such conditions ? 
The answer, obviously, is to be sought in cable conduit 
practice. 
at Edinburgh, and, very aptly, at Brixton, where it has been 
running for years. It will be seen that the L. C. C. yoke is 
of very similar type to those uscd for the cable tramways, a 
special feature being the continuation of the yoke to the top 
of the slot rail, which therefore is not dependent entirely 
upon the lower flange for a rigid support. On the other 
hand, the use of wooden wedges to secure the slot rails in 
position appears to be very objectionable. It may be said 
that railway practice justifies their adoption, but this 
is not a fair parallel. Railway chairs are readily accessible 
at all times ; but how will these wedges be tightened, 
buried as they are under the pavement, when they work loose 


One of our figures shows the system adopted both 


Probably the feature around which the most adverse 
criticism will centre is the method of supporting the insu- 
lators. These in themselves are designed on liberal and 
substantial lines, and to them we do not take exception; 
but we feel convinced that it will never do to support them 
from below. In the model at the Camberwell depót the 
insulator pedestals are set in the concrete in chambers ont of 
the direct run of the conduit, but raised only a few inches 
above the bottom of the latter. Consequently these recesses 
form admirable opportunities for the lodgment of mud and 
dust, of both of which there is no lack in London. The 
experience gained in other towns is here directly applicable ; 
in all others a hanger has been preferred to a pedestal—not 
without trying the latter, however, as, for instance, in the 
early days of the New York lines. This is such an important 
matter that we sincerely trust that it will be reconsidered 
before it is too late. 


ee —— —À 
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Tn conclusion, we feel bound to add that the general 
impression left upon our mind by a careful examination of 
the model was—that the design was in several respects 
wanting in finish. Mistakes cannot be rectified except at 
enormous cost, once the conduit is underground, and we 
have drawn attention to those points which appear to us to 
demand the most attentive’ consideration while there is time 
to avoid error, 


— — — ——— — — 


CORRESPONDENCE. 


„ Hoanki.^ 


I have pleasure in enclosing herewith a specification for 
woods to be supplied to the Imperial Japanese Government 
translated by one of our clerks who has but small know- 
ledge of the technical language of his country. The result 
is, in some ways, very creditable, but it is very amusing. 
Perhaps your readers may be able to understand what is 
desired. We have been able by Herculean struggles to grasp 
the meaning approximately, but cannot get a meaning for 
the word * Hoanki." 

With reference to a recent notice in your columns with 
regard to the number of power stations, &c., in Japan, I am 
glad to be able to give you the number of electric light 
companies at work, viz., 62. This number is taken from 
the Denkitomo, the leading electrical paper in Japan, which 
also states the number of arc lamps in use as 85, and of 
incandescent lamps as 165,952. The total paid up capital in- 
volved is £1,005,050. These figures only apply to public com- 
panies, The number of electric tramway companies is not 
known to us exactly, but the number certainly does not 
reach to more than 25, if that. With regard to stations for 
-the supply of electric power solely, and of a public nature, 
we do not know of any. There are, of course, a large 
number of factories where the power used is electricity, 
but is generated for private use. | 


F. S, Shaw. 
Yokohama, January 11th, 1901. 


Specification for Some Apparatus for Solid Back Telephone Apparatus. 
SPECIFICATION FOR “ HOANKI.” 


1. To be quite strongly made following to undermentioned 
particulars :— 

2. Metal part of this article must not have tear, rust, defect, &c. 

3. Base to be flat and smooth magnet which has no tear, defect, &c. 
Size to be 182 x 97 mm.,and width 21 mm. at centre. 

4. Fuse to be flat and wrapped with asbestos perfectly. Length 
to be 75 mm. 

5. Heating coils diameter is 0:173 mm. (S. W. G. 37), and to be 
copper wire or platinum wire, and wrapped with silk. To be able 
to twist together with copper wire and to solder. Resistance to be 
20—26 ohms at 15" C. 

6. Fuse and heating wire must work easily by the marked current 
within 15 seconds, but only fuse not work by the weaker current 
than marked current. : 

7. Fuse and heating coil cup to be had an electrical joint having 
soldered perfectly which is dissolvable at the temperature over 
100? C. Heating coil and cup to be soldered perfectly which is 
dissolvable at the temperature between 50—70’ C. 

8. Fuse and heating coil are to have equal type as picture, and to 
be laid into the vulcanised fibre pipe which has no tear or defect. 
Metal works of before and behind and middle part, are to be had 
electrical joint having soldered which melts at the tempcrature over 
100°C. ` 

9. Round pole which pushes heating coil cup by pressure of 
"snaping wire" to be made of glass. Size to be 23 x 14 mm. 
(length diameter). | 

10. One set of carbon consisting of two carbon boards and one 
piece mica for barbed. One has a ditch, and other has combined 
metal centre which is dissolvable at the temperature of 80°. Its 
quality must be quite strong. 

11. Wrapping of barbed is to be yellow copper and to be thick 
and thin though all part. 


Belt-Driven v. Direct-Coupled Eleetric Lifts. 


Will you allow us to return to the above subject in view of 
another communication appearing in your current issue, 

The writer appears to have had an unfortunate experience 
of direct-coupled machines with reversing motors, but we 


gather that this happened more than two years ago, and in 


things electrical that is a long time. 


We think, however, that even at that date something much 
better was obtainable than your contributor had the good 
fortuneto find. In any case, it seems undesirable to condemn 
an entire type for the faults of some isolated bad examples, and 
to revert to an antiquated and wasteful combination as the 
only issue. 

Respecting cost of working :—You were good enough 
to print a few weeks back a statement of results, obtained 
with our direct-coupled machines: we have worked out on 
the same basis the current consumption for a direct- 
coupled machine of equal power with the belt machine 
noticed last week, and comparing this with the results 
given, charging the belt machine with current for idle time 
only equal to running time, the running costs work out at 
a trifle under two to one in favour of direct coupling. 

Turning now to the allezed difficulty with the reversing 
switch of the direct machine, is it really unavoidable ? 

Your contributor speaks of **this type of switch con- 
stantly giving trouble," of “constant renewal of contacts,” 
and * the labour item became prohibitive." 

Here is another view; we can point to direct-coupled 
machines which have run from two to three years without 
the renewal of a single contact. 

Farther on we are told of 50 to 60 double trips being 
made during the lust hour of the day (our italics), and that 
*this heavy duty would have a most distressing effect on 
the reversing switch had we a direct-driven hoist.” 

To this we reply-that we have a considerable number of 
machines performing this distressing duty, not merely through 
the “ last hour," but every hour of the day. These machines 
are carrying passengers in busy blocks of City offices, and in 
some cases the circuit is broken 600 times per day. 

The first of these particular machines started about two 
years and six months ago, but no new contacts have yet been 
required. . 

The true conclusion to be drawn is, not that direct- 
coupled machines are troublesome, but that they, like all 
other machines, must be suitably designed for the purpose in 
view ; and secondly, that the machines which so worried your 
contributor, were improperly constructed. 

In conclusion, we would like to say that as we manufacture 


both types, we have no commercial bias in the matter, and 


merely write under the conviction that the application of 
electrical power to all purposes, can only be retarded by the 
advocacy of imperfect and uneconomical types. 


A. Smith & Stevens, 


Standardisation of Commutator Bars. 


Having recently established a drop forging plant upon 
American lines, might we trespass upon your space with a 
few remarks as to the possible utility of the sameto electrical 
engineers. 

Many years ago we commenced the manufacture of hard- 
drawn copper bars for commutators, to dimensions which 
were specified to us from time to time by dynamo builders, 
and by degrees we accumulated a large stock of tools for 
various sizes. A few years ago we thought it would be 
advisable to have these tools catalogued and arranged 
according to the description of commutator for which they 
were suitable, the result being a small book which you were 
good enough to notice, and which is known to many of- your 
readers, but in spite of the large number of sizes thus shown 
we still have to make new tools for about half the orders we 
receive, 80 that the number has now reached something like 
3,000 and is still increasing: The reason for this appears 
to be partly that designers have a great variety of ideas, 
and partly that at the commencement, there was no system 
of classification, and a good many of the dimensions were 
calculated neither with perfect accuracy nor to produce a 
commutator of any standard size. The cost of making tools 
for drawn bars is not very heavy, and does not add much 
to their price, except in the case of small quantities, so that 
there has not been much loss to the trade except, perhaps, in 
the matter of deliveries of small lots for repairs, &c. In 
the case of drop forged bars the cost of tools is exceedingly 
heavy, although the bars themselves, if made in large 
quantities, are considerably cheaper than drawn bars, when 
the small amount of work to be done upon them by the 
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dynamo builder is considered—the lugs being forged on and 
the ends shaped. The pattern, however, cannot be varied in 
length or in any other particular without making another 
set of dies. So that for the advantage in cost to be 
obtained it is necessary that bars should be bought either 
in very large lots or of standard sizes. We are given to 
understand that in America standardising is carried to such 
an extent that a comparatively small number of patterns 
answer for the whole trade, and besides the considerable 
saving in cost, there is the convenience that standard sizes 
can be kept in stock and despatched on receipt of a tele- 
gram. We should be very pleased if the dynamo builders 
iu this country could see their way to suggesting a set of 
Standard patterns while the industry is new, rather than 
letting a miscellaneous selection grow up, as has been the 
case with drawn bars. 
Thos. Bolton & Sons. 


P.S.—We think the same might apply to other things 
besides commutator bars. 


[The importance of this matter, which vitally affects the 
cost of the most expensive part of a dynamo, cannot be too 
strongly insisted upon. We cordially endorse our corre- 
spondents’ suggestion that, in the best interests of the 
industry, the opportunity should be seized to standardise, as 
far as is possible and compatible with efficiency, not only 
commutator bars, but also all such apparatus and accessories 
as lend themselves to standardisation. 

Referring more particulasly to commutators, the American 
system is about to be introduced into this country by 
American firms, and if British dynamo builders are to be in 
the best position to compéte with them, prompt action is 
necessary. 

Cannot a Committee be apppointed by the Institution of 
Electrical Engineers, to formulate proposals on the whole 
question of standardfsation, as was done in the case of 
frequency ?—Eps. ELEc. REv.] 


Re Tooting Bec Asylum Tenders. 


It is very interesting to read the letter appearing in your 
last issue respecting the tenders for above work. I think it 
might be taken for granted, that, to a contractor, the job 
was worth, at the very least, the figure representing the 
consulting engineer's estimate, and it is fairly evident that 
someone will have made a bargain (?) when the work has 
been completed. 

There is not the shadow of doubt that & large number of 
contractors exercise methods of estimating which are 
primitive in the extreme, and generally are not alarmed until 
the prime cost begins to assume gigantie proportions, and 
steadily and persistently overflows until even the high-water 
mark of allowances and contingencies becomes submerged, and 
actual losses open up a delightful view of possibilities. One 
man tenders with that charming simplicity mentioned, “ he 
knew what asylum buildings were like—he had done an 
asylum before," It would be very interesting to learn how 
this worthy had “done” an asylum. It opens up ways for 
reflection, Phil May would have replied ** come inside." A 
manufacturer was in my office the night previous to the day 
these tenders had to bein, and asked leave to use the 
telephone in order to quote a man for some material 
necessary to this particular work. After talking a little the 
manufacturer informed me, that during the conversation, 
this man had asked his advice about tendering, and as neither 
the plans nor site had been studied, would like his, the 
manufacturer's, advice whether he would be right in tendering 
upon a basis of 30s. per light. The manufacturer knowing 
nothing of the Job appealed to me, and my advice was prompt 
though courteous. The manufacturer's reply was given in 
guarded terms. One wonders whether this man had ** done 
an asylum." As your correspondent states, it is regrettable 
that prices vary so much, but if cutting contractors are 
made to know that the consultants’ estimate figures will be 
sure to be published, in time estimates will appear bearing the 
stamp of experience and consideration. 


Writer of the First Letter. 


Institution of Electrica] Engineers. 


The difficulty that occurred to everyone who heard the late 
discussion at the meeting of the Institution of Electrical 
Engineers, and the applause which greeted the reference, not 
only to “ Professors," but to “rows of them," was the 
apparent inability of the meeting to understand the simple 
(question before them. ° 

Mr. Mordey had described one solitary test made on one 
solitary cable. He gave no details of how it was carried 
out, or what steps he had taken to avoid obvious risk of 
error. From this single result he drew generalised conclu- 
sions, which he apparently intended us to apply to any cable 
with any dielectric. 

Even if he had taken all the possible precautions to ensure 
accuracy, it would have been unwise to apply his result to 
another india-rubber cable working at any electric pressure, 
and it would have been impossible without further test to 
have applied it to (for instance) a paper cable. 

Is it unfair to describe his action in laying so crude a 
compilation, with conclusions for the guidance of engineers, 
based on so superficial an investigation, before a scientific 
engineering society as (to say the least) very uncompli- 
mentary to the intelligence of his audience? May we not 
also regard with some indignation his apparent attempt to 
secure applause by his remarks about “engineers and pro- 
fessors ? ” 

Again, do those who may think that Mr. Mordey has done 
a service to science by extracting from Prof. Ayrton the 
result of the valuable investigations, which were laid before 
the meeting on Thursday, consider that the róle of the engi- 
neers is to put forward wholly erroneous conclusions for 


professors to expose ? 
M.LE.E, 


Might I trespass on your valuable space to ventilate a 
grievance from which a good many members suffer ? 

On Thursday last I visited the Institution for the first 
time for some two years, to hear the adjourned discussion on 
Mr. Mordey's paper ; and was not a little surprised to find 
that the lecture theatre still remained nothing better than an 
arena for baiting professors. 

These verbal duels are, doubtless, interesting to the 
principals, but to many of the audience they are an absurd 
waste of valuable time. 

Many of the professorial remarks made during the even- 
ing might have been left unsaid without in any way detrac- 
ing from the practical value of the discussion. With all 
respect to our leading professors, who no doubt have more 
science per cubic centimetre of brain than a mere practical 
electrical engineer, it seems advisable, in my humble opinion, 
to let the latter have his say in the discussion, and enrich 
the Journal with the remarks of the former, that we may 
read and digest them, or otherwise, at our leisure. 

I could name two or three gentlemen who could have 
given us valuable information, but who were not allowed 
even to “get under way.” The wrangles that the discus- 
sions tend to degenerate into do not encourage people to take 
pains with experiments for the sake of demonstrating results 
before the Institution, and some incentive other than pro- 
fessorial heckling will have to be devised if we are in any 
way to profit by meetings such as the one in question. 


One of the Audience. 
February 17th, 1901. 


Dielectric Hysteresis Losses in Long Cables. 


In the tests made at Silvertown and Prescot on dielectric 
losses, instead of arranging all the drums of cable merely in 
series, we tapped the inner and outer conductors at several 
points along the length, so as to reduce the copper loss in 
the cable to a negligible amount, and thus get a more exact 
value of the hysteresis loss. 

In testing the laid cable of the County of London Com- 
pany on Thursday, the 14th inst., it was, of course, impos- 
sible to reduce the copper loss in the way mentioned above, 
and the number given by me at the meeting of the Institu- 
tion of Electrical Engineers for the power factor of that 
cable, viz., 0°033, included the copper loss. Making, how- 
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ever, the necessary corrections for the copper losses in cable, 
leads, and instruments, the power factor for dielectric 
hysteresis above is, I find, reduced to as low a value as 
0*029—a number in close approximation to the 0°028 
which we obtained at Silvertown on February 1st on another 
long india-rubber cable. 


Central Technical College, 
February 19th, 1901, 


T. Mather. 


BUSINESS NOTES. - 


Electrical Wares Exported. 
Warr xgxpr«G Fup. 20TH, 1900. | WIE Nome Fes. 19TH, 1901. 


Adelaide. Teleg. apprts. Value £300 Alexandria.. .. Vale £154 
Alexand.ia.. $s is ze 26 ” Teleg. wire . 146 
Boca .. in 209 Amsterdam. "s ae 204 
Bombsy  .. js is vs 70 Bangkok ss "à RS 41 
Buenos Ayres ta i "m 85 Boca. Teleg. mat. s .. 648 
usa  .. zs eis .. 218 Bombay  .. Fe" x . . 185 
Christiania. Teleg. wire 48 Brisbane  .. NM «4 100 
Colombo. Te'eg. mat. 467 is Te'eph. mat. . 260 
Constantinople... "S 44 Buenos Ayres. leleg mat. .. 800 
Copenhagen. Teleg. cable 85 “à Tele,h. mat... 250 
á Toleg. mut. 170 Calcutta... s es .. 214 
5 ae vé ROS j Teleg. wire . 176 
" Teleg. mat. 387 Cape Town dà vi 1,410 
East London Kis 59 Christchurch s T 17 
Fremantle ww T 54 Christiania. Teleg. wire 188 
Hamburg as 860 8 * EE ET 
Hong Kong.. PX sx .. 810 | penhagen. Teleg. 
E Ex Teleg. mat. is 48 Durban 2 te s „„ 1,891 
Kobe .. : 86 Fremantle. Teleph. mat. 444 


Nagasaki. Teleg.cable..  ..96,/50 | Flushing E 
D ond ~ : ss 62 Genoa si b en ss 73 


Penang. Teleg. met. ee 287 Gibraltar gx ss P. 93 

Perth. Teleg. cable .. «9 Ha b rg. Teleg. mat... .. 676 

Port Raid T s v 57 Hong Kong.. as - .. 112 

Shanghai ee ee ee ee 800 Leuncestoa. . ee ee ee 100 

Singapore .. p. T . 8 Malte 85 Vs 16 
A Teleg. oable . . 21,000 Melbourne oe - 

Stockholm. Teieg.wire .. 78 " Teleg. cable 1,087 

- hue is "m v. .. 280 Nagasaki E as 80 

own ville. Telephomes . 98 Otago.. T = e» . 204 

Wellington .. "x - . 296 Piræus. Teleg. ma. .. 40 

Yokohama .. sis is "T 96 Port Elizabeth — .. oa .. 195 

„ Tel. mat. .. 105 Rotreriam. Teleg. wire .. 46 

^ Teleph.cable . . 3850 | "andakan .. us vis . 20 

a Teleph. mat. 64 Baeeho. Teleg. cable 1,419 

"m Shanghai L] e ee ee 2 

Singapore .. ee ss T 90 

Stockholm .. ; 228 os 93 

Sydney aie zi sis . . 19220. 

Sera. Teleg. mat. ^ me 94 

Wellington .. ee <3 sie 94 

Total sa 257,809 Total és 414,081 


. Foreign Goods Transhipped. 


Mal Elee light cable Value £82 Paris. Elec. mat. .. Value £950 
New York. „ ay 50 Perth. Eleo. tram mat. EN 80 
Peri. Elec. ee ee 118 


naman — 


Total .. £196 | Total .. . £80 


Bankruptey Proceedings. — At a sitting of the 


London Bankruptcy Court held before Mr. Registrar Brougham on 


the 15th inst., Francis Beville de Foe Paynter, electrical, &c., engi- 
neer, late of 65-66, Chancery Lane, W.C., attended for public exami- 
nation upon accounts showing total liabilities, £3,616 12s. 7d. 
(unsecured £2,009 19a.), and assets valued at £1,433 6s. 5d. In the 
course of his evidence the debtor stated that he had acted for a 
time as assistant enginecr on the Midland Railway and inspecting 
engineer to the Otis Elevator Company, London. From May, 1898, 
to June, 1899, he carried on business at Chancery Lane as an elec- 
trical and mechanical engineer. He entered into an arrangement for 
the developmeut of a patent burner for motor cars, but the scheme 
fell through owing to want of funds. During last year he had under- 
taken contracts for electric lighting, but the work obtained was 
insufficient to meet the expenses. His failure was caused by excess 
of expenditure over income, law costs, aud exorbitant interest 
charged on borrowed money. The examination was coucluded. 

The first meeting of creditors was held at the London Bank- 
ruptey Court on 15th inst. under the failure of Lewis Benjamin and 
Ernest Benjamin, trading together as Johnstone, Benja uin & Co., 
electric wire manufacturers, Ascham Street, Leverton Street, 
Kentish Town. Mr. E. 8. Grey, Assistant Receiver, reported that 
it appeared from the debtors’ statements that in 1890 the debtor 
Ernest Beujamin started business as Johnstone & Benjamin. He 
had no partner, but assumed the name of Johnstone, aud upon 
being joined by Lewis Benjamin in 1892 the trading style was 
altered to Johnstone, Benjamin & Co. The business was carried on 
at successive addresses until last December, when it was converted 
into Johnstone, Benjamin & Co., Limited, with a capital of £15,000. 
The debtors received £500 in cash and £8,700 in shares and deben- 
tures of the company, and were appointed managing directors at a 
salary of £250 a year each. The business was now being carried on 
by the said company. A private meeting of. the creditors was held 
recently, when an offer of a composition of 88. in the £ was sub- 
mitted and declined. The failure was attributed to undue pressure 
on the part of certain creditors. Accounts had been filed showing 


» 
gross liabilities £9,116 3s. 11d. (unsecured £7,480 78. 8d.), and assets 
valued at £5,912. 

Mr. Osborne (Osborne & Osborne) attended on behalf of the 
debtors, whilst Mr Montagu and Mr Mossop represented creditors. 

In reply to the Chairman, Mr. Osborne said he had no proposal 
to srbmit to the creditors at present, but hoped to be able to submit 
one in a few days. 

Mr. Montagu expressed the opinion that the creditors would ineist 
upon having the estate administered in bankruptcy. He moved a 
resolution to that effect. 
ci Mossop seconded the resolution, which wns carried without 

ssent. | 

Mr. Montagu hoped that a similar case would nevorjoccur again. 
The debtors had undoubtedly tried to defeat their creditors by 
placing the estate out of their reach. Acting on behalf of petition- 
ing creditors (the Britannia Rubber Company, Limited), he issued 
a writ against the debtors on December 26th last, and on the follow- 
ing day they entered into an agreement to sell the business, good- 
will, lease, plant, machinery, office furniture, trade marks, and 
implements to a company in return for shares which he doubted 
were worth the paper on which they were written, and debentures 
which were passed on to trustees of a marriage settlement. The. 
debtors possessed no separate property, and had therefore not only 
denuded themselves of every atom they possessed in the world, but 
had placed the settlement trustees in front of the other creditors. 
He advocated the taking of steps to upset the transfer to the com- 
pany, and with that end in view he proposed that Mr. B. T. Norton 
and Mr. F. 8. Salaman should act as joint trustees to administer the 
estate in bankruptcy. | 

The meeting supported the proposition, and elected Messrs. 
Norton aud Salaman to act with the assistance of a committee of 
inspection. 

antt public examination of the debtors is appointed for March 
13th. 
Appended is a list of the principal creditors :— 


UNSECURED) 
Anns & Co.. London .. m m T 5 .. £170 8 8 
Ancoats Vale Rubber Company, Manchester .. oe 188 9 1 
Britannia rt'ibber C mu ny, London P .. 02311 8 
Bolton & Sons, Oakanoor .. vs 25 e „ 28115 6 
Bo e Hai! Mil Company, Tamworth .. is .. 1015 5 
Back & Manson. London Sis ba ka . . 14 6 8 
Casaiser & Co., Charlottenburg as T . 11119 8 
Chris'ie, Geo., Limited, Glasgow .. E» - .. 109 I8 0 i 
Charrington, Sells & Co., London .. € T .. 1019 0 
Craigpa:k Company, Glasgow .. ae ae . 1919 11 
French & Co., Coventry .. is ES v . 1519 6 
Frankl n. C, London Ys xA Vx e * “2 8 
Fraser & Fi acer, Limited, London ue os .. Of 0 0 
Fisamer, C, Hohbenle:nburg ss £s os . . 10210 1 
Fe!sing, C., jun., Blumepstrang .. es as .. 74 00 
Goode & Son, London sè ee "T ex .. 11 6 0 
Hank ns, Bros. & Co, London is ty .. 1418 8 
Hoo: er’a, Lim ted, London.. a i . „ 8316 6 
Healev, Geo., Cieckhenton .. - - Ja . 19 9 4 
, Huley & Son, Cleckheaton .. ex us "m .. 139 12 6 
Heddenheimer. Kupperwerke, London.. 161 111 


Ind ia · Rubber Company, Limited, London 
John on & Phillips, Charlton T te 
Kuhn, Nurembur "T a ae 
Lynen 4 Co., E-clucile 

Lindley & Co., London m ss 
Lazare Weiller et Cie. Angouléme 
Land and Sea Kabel Comi any, COn .. 
London and Provincial Bank, London .. 
Maygrove & Co., London  .. PE ia 
Mnocintoch & Co., london .. 

Moseley & Co., London ae Me s "x 
Northern Electric Wire Company, Halifax .. s 
Phosphor Bronze Company, London .. s 
Pears«li & Co., Londoa T T 
Pickford & Co., London s $3 a is 
Richardson, W., Manchester és - T T 
Reed, C., London idi vs - . 
Ram«den, Camm & Co., Brighouse 
MacLellan & Co., Glasgow .. ee ne m ià 
Shropshire Iron Company, Hedley es zs T 
Stratton, Gentry & Co., London .. aa 
St. Helens Cable Company, Warrington 
Smith & Co., F., Salford .. M is 
Selig, Sonnenthal & Co., London. 
Thornton, Bon & Co., Brighouse .. 
Tayier, D. F., & Co., Birmingham 
Watson & Co.. Leek .. se T 
Waller, R., & Co., Manchester 
Wilkins Campbell & Co., London 
Waters, J. & E., Limited, Manchester .. vx 
Wes'ern Electric Company, North Woolwich.. 
White & Sons, Loudon ee ee oe oe 
Breaaley, R., B. ighouse ee eo oe eo 
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FULLY SECURED, 
Adams, A., Birmingham (security valued at £900) .. 160 0 0 
Union Insurance Company, London (»ecurity valued 


at £35) .. " - .. %00 
Liabilities on bilis . T . . .. 4€016 8 

The committee of inspection is as follows:—Messrs. Kingsbury, 
J. 8. Watson, Montagu (of the Britannia Rubber Company), Patchett 
(of the Shropshire Iron Company), aud Expir. 

The Glusgino Herald hax a notice to the effect that Francis Teague, 
electrical engineer, residing at Electric Works, Blackball, Paisley, 
is to be examined iu the Sheriff Court House, Paisley, on February 
26th. 

On Monday C. B. Harness, late managing director of the Medical 
Battery Company, applied at Waudsworth County Court for his dis- 
charge. It was stated by the assistant official receiver that the 
liabilities were £8,289, and nothing had been realised, the debtor 
having, it was alleged, contracted debts without having reasonable 
expectation of paying them. For the debtor it was stated that 


although the company had cost over £50,000, the whole of the 


stock, &c., was sold at the break-up price of £1,800. The pro- 
prietors of the ELECTRICAL REVIEW were represented, and opposed 
the application, they being creditors in respect of costs of certain 


F 
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successful actions against bankrupt and his company. The dis- 
charge was suspended for three years. 

A trustee (Mr. R. M. Burgess) has been appointed in re T. A. 
Flather, electrical engineer, Leeds. 

George S. Proctor, optician, &c., 14, Portland Street, Coatbridge, 
sole partner of the firm of George S. Proctor & Co., electricians, &c., 
Coatbridge, is to be examined in the Sheriff's Chambers, County 
Buildings, Airdrie, on February 26th. 


Sequestration. — The estates of Hiley & Orchar, 
electrical engineers, Dundee, as a firm, and J. M. Hiley and W. 
Orchar as partners, were sequestrated on February 16th. 


Catalogues and Lists,— The B. T. H. Company has 
issued its pamphlet, No. 87, in which an article on “ Electric Loco- 
motives for Mine Haulage” is reprinted from a contemporary. 
There are some excellent illustrations of small B.T.H. electric 
locomotives. , 

The Phenix Foundry Company, Limited, of Derby, sends us 
several circulars relating to its pressed steel culverts for electric 
cables. Pressed steel culverts on the company’s principle are 
claimed to be an improvement on other systems, both as regards 
strength and ductibility ; they can be made in any length, and with 
bends and make-ups, and by their use the threading and tearing of 
cables is avoided. The Phoenix system is applicable to centre rail- 
guides, buckled plates for overhead wire poles, and all kinds of 
elips therefor; also to segmental chimneys and tanks for power 
stations. The circular shows a few standard sections of culverts 
which have been adopted by leading cable makers in this country. 

„I. T. E.“ automatic magnetic circuit-breakers are pretty well 
known among electric traction men in this country. A calendar, 
which has just been issued by Messrs. R. W. Blackwell & Co., 
Limited, gives a large sectional view, in colours, of the breaker, 
showing its action in a very clear manner. 

The General Electric Company (1900), Limited, are circulating an 
eight-page list of their new short type “Solar” enclosed arc lamps 
for insertion in Section B of their catalogue; also a list of their 
steel interior conduit system. 

Messrs. Miller & Co., Limited, of London 
Road Foundry, Edinburgh, recently placed 
before us a catalogue of their various manu- 
factures, including chilled iron wheels for tram- 
ways, railways, mines, &c., chilled iron points 
and crossings, brake shoes and like accessories, 
in fact, chilled iron castings for all purposes. 
Millers wheels have been supplied to a large 
number of English and Continental tramways 
with satisfactory results, as the numerous testi- 
monials which are given in this list show. The 
firm has for a long time experimented with the 
object of procuring a chilled wheel which, 
although exceedingly hard on the wearing sur- 
faces, is capable of resisting the binding strain 
of curves, and they claim that their car wheels 
now being supplied will meet these conditions, 
and at the same time give a length of life 
which ensures an economy over steel-tyred 
wheels. Illustrations and sections of electric 
motor car wheels of several weights and dia- 
meters are shown, also wheels on axles, tram- 
way points and crossings, &c. 

The latest catalogue of wood - working 
machines and electrical appliances made by 
Messrs. W. B. Haigh & Co., Limited, of Oldham, 
contains details of their combined engines and 
dynamos for ship-lighting and small private 
plants, a specification of high-speed engines, 
particulars of their two-pole undertype gene- 
rators, “O " type continuous-current dynamos, 
type "E" enclosed motors, motor-driven plain, 
band saw machines, enclosed motors in comb nation with planer 
and thicknessing machines. Steam boilers (Cornish, Lancashire, 
vertical engines and boilers) and a great variety of wood-working 
machinery are well illustrated and generally described in the 
remaining 160 or 170 pages. The catalogue is one worth filing for 
reference. 

The Bristol] Tramways Company's traffic manager, Mr. Charles 
Challenger, has written a handbook to Bristol for the guidance of 
visitors. "There are, of course, many good sights to be seen, and the 
chief features of interest are brought to notice. "The Bristol electric 
tramway service now runs in all directions, and it is, therefore, not 
surprising to find that the sights are mainly along the route of the 
tramway system. 

The Lister Electric Light and Power Manufacturing Company, of 
Dursley, Glos,, sends us one of its wall calendars for the year. 

From the High Speed Engine Company, Limited, of Sclessin- 
Liége (English representative Mr. J. P. Phibbs, of Wool Exchange, 
E.C.), we have received a nicely illustrated catalogue, in which are 
stated the advantages of the Carels’ high-speed engines, 
together with a description and sectional illustrations of the same. 
The various parts—cylinders, pistons, valves, governor, steam drying 
apparatus, and other details—are most clearly shown. 

The American Blower Company, of Gracechurch Street, E.C., send 
us a pamphlet in which are given particulars and drawings of the 
A.B.C. fan system of mechanical draught for boilers. 

Messrs. William Soutter & Sons, Limited, art metal workers, of 
Birmingham, have just brought out some excellent sheets of their 
electric light fittings. The designs shown of thes; ''Stalactite ” 
fittings are very artistic and pleasing, and the same terms of praise 
are equally applicable to the manner in w ich they are printed in 


colours. The fittings, which are priced on an advance sheet, com- 
prise wall fittings, standards, electroliers, ball lanterns, &c. They 
are made from the best rolled sheet metal, and each arm or section 
is cut and fashioned in one piece, thus dispensing with unnecessary 
joints. The parts are then securely fixed to a main stem. 

The Electrical Company, Limited, has brought out two new lists. 
No. 10 is devoted to lampholders for various purposes; No. 15 deals 
fully with the company's measuring instruments for direct and 
alternating currents, dead-beat instruments for D.C., dynamo metric 
wattmeters, phase meters, induction measuring instruments for A.C., 
electrostatic voltmeters for D. and A.C., instruments for testing 
insulation, switchboard transformers, Wheatstone bridges, cable 
testing vans, and a number of the company’s other specialities. The 
lists are both fully illustrated. 

Messrs. Edwards & Armstrcng, electrical engineers and con- 
tractors, Swansea, send usa neat blotter. 


Direct-Driven Plant.—We illustrate herewith a small 


` direct-driven set which is being shown at the Yachting Exhibition 


at the Westminster Aquarium. It consists of a single-acting 
enclosed engine of a new type now being manufactured by Messrs. 
John and Henry Gwynne, Limited, of Hammersmith, coupled direct 


Dinger DRIVEN PLANT. 


to an enclosed dynamo made by Messrs. J. P. Hall & Co., of Oldham. 
The output of the set is 40 amperes at 110 volts at 500 revolutions 
per minute when the engine is supplied with steam at 90 lbs. 
pressure per square inch. In order to prevent excessive heating 
the dynamo is ventilated in a manner patented by Messrs. Hall, in 
which air is drawn through a recess in the bearing of the driving 
end of the machine, passed through the case, and ejected through a 
recess in the bearing at the commutator end. At the commutator 
end of the machine, which is not shown in the illustration, two 
glass doors are provided the full depth of the machine, and these 
when open give easy access to the brushes and commutator. A plant 
of this type is specially suited for work in the * air or in dirty 
places, or in cases where the stray field from the magnets of an 
open machine would have a prejudicial effect on compasses or other 
magnetic instruments. ‘ 


Acetylene Lighting.— The Financial Times says that 
the unsatisfactory condition of the calcium carbide industry and 
acetylene gas lighting on the Continent recently led to the forma- 
tion of a syndicate of German, Swiss, Austrian, Swedish, and Nor- 
wegian carbide works, which resolved to establish a single sales 
bureau through the intermediary of the Gold and Silver Scheide 
Anstalt, of Frankfort-on-the-Main. With a few exceptions, the mem- ` 
bers of the syndicate have since then been compelled to shut down 
their works in order to reduce the excessive stocks of carbide which 
have 2ccumulated, and it is not known how long the cessation of 
manufacturing operations is likely to continue. One of the excep- 
tions is the well-known Aluminium Company, of Neuhausen, which 
has on hand old orders from the Prussian State Railway authorities 
which will occupy the company for a further period of two years, 
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The total annual production of the syndicate works amounts to 
50,000 tons, whereas the consumption is only about 12,500 tons 
yearly in those five countries. It will thus be some time before the 
accumulated stocks will be reduced, and any advance take place in 
the unremunerative prices which have prevailed for so many 
months. The Continental situation of the industry is rendered all 
the more critical by reason of the fact that considerable over-pro- 
duction exists also in France and Italy, where the output is likewise 
four times in excess of the consumption. 


Annual Festival.—The second annual festival of the 
employés of the Glasgow Corporation Electricity Department was 
held in the City Hall on 13th inst. 


Bailey v. George.—In the Nisi Prius Court at Gloucester 
Assizes, the case of S. G. Bailey & Co., Limited, manganese mine 
owners, &c., of Stroud and London, v. W. & J. George, Limited, of 
Birmingham, chemical and electrical apparatus manufacturers, was 
heard. The general nature of the dispute between the parties was 
as to whether there was on May 16th a contract for the supply of 
100,000 carbons of one size, and 100,000 carbons of another size. 
In the result the judge found for the defendants on the main issue 
as to whether there was a contract, with costs on that issue ; defen- 
dants to pay 4s. more into Court, and accept delivery of 2,000 
carbons at 50s. per 1,000, costs on that issue to plaintiffs; no general 
costs of the action. 


Books Received. — “ Matriculation Directory, No. 
XXIX., January, 1901." Cambridge: University Correspondence 
College. 18s. net. 

“ Street's Newspaper Directory” for 1901. 
Foreign and Colonial Advertising Offices. 3s. 6d. 

“Prime Noziori Fondamentali di Elettrochimica," by Alfonso 
Cossa. Milano: Ulrico Hoepli, 1901. Lire 1—50. 

" Recenti Progressi Nelle Applicazioni dell’ Elettricita," by 
Rinaldo Ferrini. Third edition, 1901. Milano: Ulrico Hoepli. 
Lire 7—50. 


Charge of Cutting Telephone Wires.—Last week 
John Nolan, of Barking, was summoned at Stratford for maliciously 
cutting telephone wires belonging to the National Telephone Com- 

ny on January 17th, and he was committed for trial. During the 
last 12 months no less than £90 worth of wire has been cut in the 
Barking district. At one time the telephone service between London 
and Tilbury was suspended in consequence. 


Cults Nuisance.— The Second Division of the Court of 
Session, on 13th inst., heard counsel, and disposed of an appeal from 
the Aberdeen Sheriff Court in an action by Mrs. Frances Machray 
or Cameron, Heathville, Cults, against P. C. Middleton & Co., 258, 
Union Street, Aberdeen. The circumstances have already been 
noted in these columns. Their Lordships indicated that they were 
of opinion that the Sheriffs were right, and that there had been a 
nuisance. They continued the case in order that the defenders 
might consider whether they could abate the nuisance by any 
means. ; 


Debate on Electric Lighting.—The Croydon Debating 
Society listened to an address on Wednesday, 13th inst., by Mr. 
Perren Maycock, M. I. E. E., the subject being ‘Is Electricity 
Dearer than Gas?” The advantages of the electric light and the 
equitability of the maximum demand system received full treat- 
ment at the hands of the lecturer. : 


Employers’ | Liability, —A machinist named Trimnell 
took action against the British Electric Works Company under the 
Employers' Liability Act, claiming damages for the loss of an eye, 
and the jury awarded him £150. It appears that he had already 
been paid something under the Workmen's Compensation Act. 


For Sale.—The stock-in-trade of Bunce Bros, & Co., 
Limited, electrical fittings manufacturers, of Halifax, now in 
liquidation, is offered for sale. See an advertisement in this 
issue. 

Under a deed of assignment re G. S. Stegmann, electrical 
engineer, Clapham Junction, the trustee is offering for sale a larve 
quantity of electrical stock, machinery, &c., and full particulars will 
be found among our advertisements to-day. 


Foreign Electrical Imports.— The value of the foreign 
electrical goods and apparatus imported into England during the 
past month is returned at £94,317 as compared with £147,205 in 
December last and £63,153 in January, 1900. 


Fulham Electricity Works.—We regret that in our 
articlelast week, describing the above works, we omitted to mention 
that the internal wiring for the station lighting was carried out by 
E T. L. Hellyar, of Fulham and Hammersmith, with Simplex 

ubing. 

Maenaghten v. Traill and the Giant's Causeway 
Electric Railway.—This action, which was fought in the Belfast 
Courts, was brought by Sir Francis Macnaghten to restrain the 
defendants from interfering with the flow of the River Bush (of 
which he claims the several fishery rights) by reason of their user of the 


London: British, 


water-power for generating electricity. The defendants have a 


counterclaim against the plaintiff for interfering with their turbine 
wheels by flooding, caused by the erection of a weir, and they deny 
his title to the several fishery rights of the River Bush. 

_Mr. Herbert Wilson applied on behalf of the plaintiff for 
liberty to amend the pleadings by adding Dr. Anthony Traill 
as a defendant. The lease under which the Wark Mills were held 
was made to the defendant, Wm. A. Traill, the engineer to the com- 
pany, and also to Dr. Anthony Traill. Opposite these mills there 


was a fall in the river called The Leap,” which extended for 80 


yards. Since the electric trains started to work by electric power 
the old mills had been enlarged, and a greater quantity of water 
than heretofore was brought to these mills The consequence was 
that nearly all the day long the water passing over The Leap” 
was practically nothing. Artificial freshets and artificial stagnation 
were alternately created, thus interfering with the natural flow of 
the water. Counsel stated that Dr. Traill was chairman of the com- 
pany, and was the moving spirit in the whole matter. 

The Vice-Chancellor said he could see no ground for making Dr. 
Traill à party to the action. 


Newspaper Directory.—* Street's " is as well known as 
any of the London newspaper directories. The 1901 issue has just. 
appeared. There is no radical departure from the system of 
arrangement which its compiler has followed for some years past, 
but by reference to its several sections as indicated by the headings' 
contents it is easy to find the name, address, date of publication, 
and so on of any paper appearing in this country. (“ Street's 
Newspaper Directory," Serle Street, W.C., 3s. 6d.) 


Niagara Turbines.— The Niagara Falls Power Com- 
pany has awarded a contract for six new 5, 000-H. P. turbines to the 
I. P. Morris Company, of Philadelphia, Pa. These new turbines 
will be somewhat different from the present turbines, and will be 
built after designs prepared by Escher, Wyss & Co., of Zurich, 
Switzerland. It will be recalled that the turbines now in use were 
built to plans’ prepared by Piccard Pictet & Co., of Geneva, 
Switzerland. Dr. Coleman Sellers, chief engineer of the Niagara 
Falls Power Company, and William A. Brackenridge, resident engi- 
neer of the same company, visited Geneva, Switzerland, some months 
ago in regard to the new turbines and their design. Upon their 
return last spring the Niagara Falls Power Company invited com- 
petitive plans from Escher, Wyss & Co., of Zurich, Switzerland, and 
these plans have now been accepted. There are two wheels in the 

resent turbine, but it is understood that the new turbines will have 

ut a single wheel. Other features in which they will differ will be 
principally by the guides and buckets being.enclosed in the wheel 
case, and having draft tubes which will allow the utilisation of the 
full head available. The contract for the new turbines provides 
that they shall be delivered about August next. They will be used 
to drive the six 5, 000-H. P. generators, contract for which was awarded 
to the General Electric Company, Schenectady, in November last. The 
consulting hydraulic engineer of the Niagara Falls Power Company 
is Clemens Herschel. The new wheel pit has reached a depth 
approaching 120 feet. Work is being carried on night and day. 
While the full plans for the new power house have not yet been 
announced, and while its general design will be similar to the 
present station, it is known that there will be numerous new features 
in the interior arrangement. 


Trade Announcements.—Notice comes to hand from 
Essen-Ruhr to the effect that the name of the firm “Chemische 
Thermo-Industrie, G. m. b. H,” has been altered to “ Allgemeine 
Thermit-Gesellschaft, m. b. H.” 

Mr. Arthur Koppel informs us that in consequence of the increase 
in his business, he has removed from Peninsular . House, Monument 
Street, E.C., to more commodious offices at 27, Clements Lane, 
Lombard Street, E.C. 


. Visit to the Tower Bridge.—By the kindness of the 
chairman of the Bridge House Estates Committee, about 50 
members and friends of the Civil and Mechanical Engineers' 
Society spent a couple of hours recently in exploring the machinery 
and pumping station in connection with the Tower Bridge, and 


were fortunate in witnessing the operation of raising and lowering 
the bascules twice. i 


^ Words and Things.“ — This is the title of an interesting 
book of about 100 pages, in which are noted some of the develop- 
ments of the English language during the last century, and some of 
the new processes and discoveries whose introduction has neces- 
sitated new words. To review such a book as this is impossible, 
nor is it sent to us for that purpose, but we may remark that a 
glance through its pages gives one a liking for the ‘Century Dic- 


tionary " published by the Times. 


ELECTRIC LIGHT AND POWER NOTES. 


Alfreton.—The U.D.C. has appointed Messrs. Gibbings 


and Baker as consulting electrical engineers. 


Arbroath.—Last week the T.C. decided to carry out the 
electric lighting of the town without placing the prov. order in the 
hands of an electrical engineering company. The installation is 
estimated to cost about £30,000. 


Ashton.—The Corporation has engaged Mr. Hammond 
to report on the electricity works, with the result that he recom- 
mends further expenditure on plant. 


Bury St. Edmunds,—The T.C. has resolved to apply 
to the L. G. B. for leave to borrow £12,000 for public lighting and 
extensions of the electricity works. ‘ 


Carnarvon.—A public meeting has expressed approval 
of the opposition raised by the T.C. to Mr. Peterson’s scheme, which 
is based on an alleged breach of faith. ; 
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Chatham.— The Corporations of Rochester and Chatham 
and the Gillingham (New. Brompton) D.C. are now in negotiation 
with the Chatham, Rochester and District Electric Lighting Com- 
pany, which has works both at Chatham and New Brompton, with a 
view to taking over the whole undertaking. There are very few 
towns 80 situated as Chatham and New Brompton, to say nothing of 
Rochester, with a population of over 100,000, inclusive of so many 
Government departments. For instance, there is the large Royal 
Dockyard, the Royal Marine Barracks, Royal Engineer Barracks, 
together with the School of Military Engineering and the Sub- 
marine Mining School, and the Foot Barracks at Chatham. The new 
Naval Barracks and the enormous Naval Hospital now being erected 
will also require a large number of lights. There ought also to be a 
big private demand. 


Dewsbury.—The Corporation, who have electricity works 
of their own, have decided tu oppose the Yorkshire Electric Power 
Bills. ö 


Dublin.— The Master Electrical Contractors of Dublin 
have addressed a letter to the Electric Lighting Committee of the 
Corporation, asking them to take further advice before they proceed 
with the Pigeon House scheme. The bad site, and unsuitability of 
the proposed supply for motor work, are the principal objections 
urged. | 


East Cowes.—The D.C. has consented to the Isle of 
Wight Electric Light and Power Company's application for a prov. 
order for the supply of electricity in the district. 


Eversliam,—The T.C. has decided not to take up elec- 
tricity supply. 


Gravesend.—The T.C. has passed a resolution in favour 
of the electricity scheme drawn up by Mr. Trentham. 


Greenock.—The first annual statement of accounts of 
the electricity department shows a deficit of £588. Bailie 
Mitchell holds that the actual deficiency should be stated at 
£1,377, and he moved that the accounts be remitted back and 
brought up a month hence. The Electricity Committee convener 
agreed to do so. 


Hampton Wick.—The D.C. has appointed Mr. Lacey 
to report on the draft agreement with the Richmond Electricity 
Company. 


Hartlepool.—The T.C. is going to purchase an additional 


steam dynamo to meet the increasing demand. 


Hendon.—A meeting of owners and ratepayers will be 
held here on Thursday next, when Mr. R. Hammond will explain 
the electric lighting scheme now under the cunsideration of the 
District Council. It is understood that the Electrical Power Dis- 
tribution Company is approaching the Council with a view of 
supplying energy in bulk. 


Hereford.—The results of the last year’s working of the 
electricity works show a profit of £335 towards repayment of 
capital. 


Kinning Park.—The Commission has resolved to apply 
for a prov. order to supply electricity, and has appointed a Com- 
mittee to oppose the Clyde Valley and Caledonian Power schemes. 


Klondike.—We understand from the Electrical World 


that the electric light and power plant at Dawson, on the Klondike 
River, is the only electric power plant in the world furnishing power 
for a number of different placer mines over a placer mining district. 
This plant is the property of J. A. Williams, aud is operated by the 
Dawson Light and Power Company, of which Capt. Donald B. Olson 
is manager. About 3,000 lights are conuected in Dawson, while on 
the small placer mine claims scattered up the creeks along the river 
there are about 1,500 lights and 30 motors driving centrifugal pumps 
for wofking placer mines. The power house contains a 20U-Kw. 
three-phase General Electric generator giving 2,300 volts, at which 
pu the distribution around the town and district is made. 

agner transformers are used, and Westinghouse motors. A 
300-H. P. Ideal engine and a 300-H.P. water-tube boiler, made by the 
Standard Boiler Manufacturing Company, of Harvey, Ill., complete 
the equipment. It is thought that the plant is the most northerly 
electrical installation in the world. 


Lewisham.—The Borough Council last weck decided 
to consent to the application by the Lewisham and District Electric 
Supply Company, Limited, for a prov. order to supply electricity in 
the parish. 


London.—County Covxcin.—The generating station 
erected by the County Council at the Victoria Embankment (on 
ground adjoining the Charing Cross station of the District Railway), 
for the purposes of the electric light installation for the Embauk- 
ment aud Westminster Bridge, will be formerly opened to-morruw 
by Mr. W. H. Dickinson, the chairman of the Council. 

HaMPSTEAD.—An artesiau well has been suuk by the Borough 
Council at the electric lighting works, partly to save the cost of 
water obtained from the West Middlesex Company, amounting to 
about 4500 a year, aud partly to prevent any danger from a break- 
down or stoppage of the water supply. At a cost of £600 the well 
has been sunk 500 feet, aud a yield of 600 gallons of water per hour 
obtained. It has been decided to proceed for another 100 feet, at a 
cost of a further £160, in the hope that a yield of 4,000 gallons an 
hour can be obtained. 

HoLBOBN.—At the meeting of the Borough Council last week, the 
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town clerk was instructed to submit to the Council a statement 
showing what monopoly or monopolies for the supply of electrical 
energy in the borough now exist, when the same expire, and what 
steps will be necessary to ensure that every monopoly tor such supply 
should be ultimately vested in the borough. 

STEPNEY.—Mr. W. C. P. Tapper, resident engineer, informs us 
that the Borough Council has modified the charges for electricity 
supply, which are now as follows:—1d. per unit + a monthly 
rental of 7d. per 8-c.P. lamp shown by the demand indicator, or 
8d. per unit up to 30 hours’ use of the maximum demand, and 1d. 
per unit afterwards. The demand indicators will not be read 
during the six summer months, the value for the March quarter 
being used. : 

SHOREDITCH.—After considerable discussion on Tuesday the 
Borough Council approved the action of the Lighting Committee in 
appointing the chairman (Mr. Winkler) and the engineer (Mr. C. 
Newton Russell) to attend the inquiry to be held by the Board of 
Trade in relation to the proposed amendment of the regulation con- 
cerning the alteration in the supply pressure from 110 volts to 
200 volts. The representatives were authorised to support the 
amendment, baving due regard to the position of consumers. 


Lowestoft.—The electricity works, which were opened 
last week, consist of engine room 80 feet x 30 feet, boiler room 
80 feet x 38 fect, battery room, &c., the first two of which are pro- 
vided with a concrete foundation 4 feet thick, tied together with 
iron rails. The chimney is 120 feet high x 8 feet diameter, and 
was erected by the Horsfall Destructor Company. Two Babcock 
and Wilcox boilers are in place, and two erecting, with a Green 
economiser. The steam dynamos were supplied by Messrs. Mus- 
grave & Sons, using their own engines and British Thomson-Houston 
dynamos; one is of 150-K w. output, the other 75 Kw. An additional 
set of 250-kw is on order from the Lancashire Dynamo and Motor 
Company, with a Browett-Lindley engine. B.T.H. balancers and 
boosters are also provided, as well as a Chloride storage battery of 
400 ampere-hours capacity. The main switchboard was put in by 
Messrs. Laurence, Scott & Co., Limited, the feeders and mains by 
Messrs. Callender; the 69 public arc lamps are of the Crompton- 
Pochin type, and were installed by Messrs. J. W. Brooke & Co., 
Limited, of Lowestoft, who also wired the station. Applications 
have been received for a supply equivalent to 5,000 8-c.P. lamps, 
and the prospects before the undertaking are bright. 


Manchester.—The appointment of Mr. G. F. Metzger as 
chief electrical engineer, in succession to Mr. Wordingham, gave 
rise to a scene at the adjourned meeting of the Manchester City 
Council on Wednesday. Dr. Bishop, chairman of the Electricity 
Committee, moved the appointment at a salary of £800 a year. 
Sir John Harwood regretted they were losing the services of Mer. 
Wordingham, who was the cleverest man in the whole country. 
He believed they were going to carry out his plans, aud he was 
deeply grieved that so civil, so able, and so obliging a servant 
was going away. Alderman Richards remarked on the hostility of 
the Electricity Committee to Mr. Wordingham. The resolution 
having been carried, Mr. Lambert gave notice that at the next 
meetiug of the Council he would move that the resolution be 
rescinded. Dr. Bishop said that under such circumstances the 
Committee would not accept the responsibility, and as it was pointed 
out that Mr. Wordiugham would not remain with the Corporation 
under any circumstances, the resolution was put a second time 
and carried. 

Paris.—According to a letter of Mr. H. A. Mavor in 
the Glasgow Herald, there are now 1,680 arc lamps in use for light- 
ing the streets of Paris. 


Penge.—On Monday night the U.D.C. granted an 
application received from the Lewisham District Electric Supply 
Company, Limited, for the Council's consent to the .compauy’s 
application for a prov. order to supply electricity in the district. 
The draft agreement is practically the same as that accepted by the 
Lewisham Borough Council. 


Portobello.—A temporary failure of the electricity 
supply took place last week, owing to the breakdown of a trans- 
former. 


Prestwich.—The London Gazette contains the usual 


notice of transference of the 1900 electric lighting order to the 
Manchester Corporation. 


Ramsgate.—The T.C. is inviting quotations for a 
supply of electricity in bulk from the Isle of Thanet Electric Tram- 
ways and Lighting Company, Limited. 

Rhyl.—The principal streets are to be lighted with 18 
arc lamps. | 

Richmond (Surrey).—The E.L. Company has reduced 


the charges for lighting from 7d. to 6d. per unit, for power from 6d. 
to 4d., aud for meters 25 per cent. 


Richmansworth,—The D.C. favours the application of 
the North Metropolitan Electric Supply Company for a prov. order 
for electric lightiug iu the district. 

Russia.—A company has just been formed at Oerlikon, 
Switzerland, with a capital of £40,000, to be known asthe Russische 
Schweizerische Oerlikon Gesellschaft, to carry on au electrical eugi- 
neering busiuess iu Russia. 


Southampton.—The T.C. has resolved to apply to the 
L.G.B. for sanction to borrow £4,000, the cost of the new engine 
and other works connected therewith; and to accept the offer of 


| 
| 
| 
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Messrs. Ferranti & Co., to supply a 300-Kw. engine and alternator 
at the price of £3,000. The electrical engineer stated that the Har- 
bour Board craues have been trausferred to the tramway system, 
thus making another engiue available for lighting. The maximum 
load for the year was recorded on Christmas Eve, on which day it 
reached 630 Kw., exclusive of the trams, which averaged 200 Kw. 


Stroud.—Public meetings at Stroud have ratified the 
Councils action in opposing the Gas Company's Bill in which 
electric lighting powers are sought. 


Taunton.—At the quarterly meeting of the Town Council 
last week the E.L. Committee reported that the actual profit made 
on the year's working exceeded 42,000, and after paying interest 
and sinking fund there remained a balance to the credit of the 
Committee of £706, which, added to £94 brought forward from last 
year, increased the balance to £800. It was decided to apply £450 
to areserve fund, £300 to the relief of the rates, and to carry the 
remainder forward to next year's account. This is the second con- 
tribution of £300 made by the Committee towards the relief of the 
local rates, whereas when the Corporation first took over the works 
from a private company it was necessary for several years to draw 
upon the rates to pay the iuterest falling due upon the loans and 
siuking fund. It was further decided to reduce the charge for each 
public arc lamp by £1 10s. per annum, to charge all places of 
worship owniug their own iustallation 5d. instead of 6d. per unit, 
and to charge consumers under the demand system 3d. per unit 
instead of 4d. after the first hour. In view of the increased demand 
for light aud power, the Committee recommended that further 
plant be laid down at a cost of £17,780. This matter was to be con- 
sidered at a later meeting of the Council. 


Teddington.—The U.D.C. has received notices objecting 
to its application for a prov. order from the Middlesex County 
Council, the Thames Conservancy, the Richmond Electric Company, 
aud others. 


Tonbridge.—The U.D.C. is going to apply to the 
L.G.B. for leave to borrow £20,000 for electric lighting purposes. 


Whitehaven.—Mr. P. J. Watts, assistant electrical engi- 


neer at Manchester, has been appointed electrical engineer to the 
Whitehaven Council. 


Wolverhampton.—Lieut.-Col. A. C. Smith, R.E., was 
to hold an inquiry into the application of the T.C. for leave to 
borrow £58,942 for electric lighting on the 21st inst. 


ELECTRIC TRACTION NOTES. 


Berlin.—The Grand Tramway Company, of Berlin, which 
operates no less than 257 miles of track in the German capital and 
employs 7,145 men, carried 236,000,000 passeugers last year, as 
against 188,000,00U ia 1899. The Financial Times says that the 
methods of working are the overhead trolley system of electric 
traction (453 cars), the electric storage battery method (42U cars), 
and horse cars numbering 1,371. The storage battery cars will pro- 
bably be discontinued at an early date, aud the horse cars will 
also be abandoned when the trolley system has been introduced 
throughout the tramway network. Although the working expeuses 
increased owing to higher wages and shorter workiug hours, aud 
absorbed 59˙65 per ceut. of the receipts, the net protits for the year 
amounted to £289,894, as compared with £267,596 in 1899. After 
paying £389,440 to the Berlin Municipality aud other local 
authorities, in accordance with existiug agreements, the company is 
able to pay a dividend of 11 per cent. for 1900, as compared with 
104 per cent. in the previous year. 


Bradford.—On Monday night a guard wire broke at the 
Tyrrel Street termiuus of the electric tramways. The wire came in 
contact with the trolley conductor, and there was some vivid flash- 
ing, but after about au hour’s labour, during which the Lidget Green 
route was stopped, the line was cleared without injury being 
sustained by auyoue. . 


Hudderstield.—Upon one of the steep gradients at 
Hudderstield on Monday last an electric car ran off the line at the 
curve at the bottom of the slope, aud stupped at the causeway edge. 


Bulgaria.— The first electric tramway in Bulgaria has just 
been completed and put in operation at Sofia. The lines have an 
aggregate leugth of about 12 miles. The water-power of the Isker, 
niue miles from Sofia, is utilised in the generation of the necessary 
electrical energy. 


Cardiff.—The Watch Committee is going to alter or 
exchange its fire escapes so that they run horizontally when the 
new electric tramway wires are erected. 


Carlisle,.—In considering the probability of accidents 
with overhead wires, the Council iustructed its surveyor aud 
electrical eugineer to visit Blackpool to see Mr. Quiu's automatic 
cut-out at work. This patent cut-out was described in the ELEC- 
TRICAL REvigw not loug ago. 


City and South London Railway.—The Bill which 
has been deposited at Westminster puts the estimated cost of the 
Angel—Agricultural Hall foot subway or tunnel at £40,592, but in 
view of the comments made by several sharcholders at the recent 


meeting of the company, we can rest assured that the board will not 
proceed with the works without having the best of reasons for 
believing that the direct or indirect return on the outlay will be 
such as to justify the expenditure. "The Bill also includes £300,000 
additional puwers for the compauy's undertaking generally. 


Gravesend.—Messrs. Albright & Sellon recently inter- 
viewed the Works Committee on behalf of the National Electric 


Traction Company with reference to the gauge of the new 
iramways. . 


Halesowen.—The Light Railway Commissioners held 
an inquiry on Tuesday in the District Council Offices, Halesowen, 
relative to an application by the Council for an order to authorise 
them to construct light railways within their district. 


Huddersfield.—The electric cars are now running on 
the Liodley, Edgerton and Outlane sections, they having been passed 
by the Board of Trade. 


Liverpool.—4At a meeting of the Liverpool Health Com- 
mittee on Thursday of last week a recommendation by the city 
engincer, Mr. Brodie, that an application from the Post Office 
authorities for permission to construct overhead telegraph wires 
across Scotland Road at a point specified was considered by the 
Committee. The engineer stated that the poles carrying the wires 
would be about 150 yards apart. The deputy town clerk, Mr. 
Pierce, informed the Committee that if they refused to allow the 
construction of the wires overhead, the postal authorities could 
apply to a county court judge or a magistiate and obtain sanction 
on terms which might be laid down by such judge or magistrate. 
The Chairman asked if they could make them put the wires uuder- 
ground. The deputy town clerk replied that they could not. The 
city surveyor, Mr. Shelmerdiue, objected to wires beiug put over- 
head at all. After some discussion it was decided to postpone the 
matter in order to see what powers the Corporation had with regard 
to the construction of overhead telegraph wires. 

In the Liverpool County Court last week, Judge Collier had 
before him the application of. a labourer named John Henry 
Lowther, for compeusation for the loss of the sight of his left eye 
whilst in the employment of the Bootle Corporation. The applicant 
had been engaged dressing setts in connection with the recunstruc- 
tion of the tramways in Rimrose Road, Bootle, on March 14th, 1900, 
when a chipping from a sett flew upward, striking him and 
destroying the sight of his left eye. In giviug his decision, his Honour 
ruled that though applicant's connection with the tramway was 
remote, the employment came within the words “on or in, or 
about" the tramway. "Then came the question, was the tramway 
an engineering work within the meaning of the Act? As far as it 
applied to the case, “engineering work" meant “any work of 
construction, alteration or repair, of a railway, harbour, dock, canal 
or sewer." The word “railroad ” was also used in the definition. 
His Honour thought it might be assumed that a “railroad” was 
something different from a railway,“ but the word “railroad” 
was never applied to tramlines. Tramlines or tramways were well 
known in 1897, and if the expression “engineering work” was 
intended to apply to them, hé could not think the Legislature 
would have omitted to name them. He, therefore, found that the 
applicaut's employment was not one to which the Act applied, and 
awarded accordingly. 

On Monday afteruoon a length of trolley wire on the Scotland 
Road lines, Liverpool, parted, the ends falliug to earth. Inspector 
Couroy, of the electric car service, used his rubber gluves, and dealt 
with the wire until the arrival of the repair wagon. A stoppage of 
about half an hour was entailed. 

Following the receut disaster by the fall of telephone wires, Mr. 
A. B. Holmes, the city electrical engineer, has recommended to the 
Watch Committee, who are responsible for public safety in the 
streets of the city, that in order to provide for assistance in case of 
breakages of wire, a supply of rubber gloves should be provided at 
the ditterent police stations, where they cau be readily got in case 
of emergency. The eugineer has also intimated that a hooked 
stick or a folded newspaper may be used in the event of rubber 
gloves not beiug available. Au umbrella, he states, must not be 
used ou any accouat, owing to its metal ribs. The Watch Com- 
mittee have decided that the foregoing and other recommendations 


, of the electrical engiueer shall be embodied iu a geucral order to 


the police of the city. 


Liverpool - Manchester Express,.—On Monday the 
Garston U. D. C. (Laucashire) decided to oppose the Liverpool and 
Mauchester Electric Express Railway Company's Bill, which will 
come before Purliament, the costs of the opporition to be defrayed 
out of the rates. Meantime, with a view to saving the cost of 
opposing, the Select Purposes Committee will consider if it is 
feasible to come to some arrangement with the company on receiving 
a report from the surveyor. 


i 

Manchester.— At a meeting of the Tramways Committee 
of the Corporation last week a letter was read from Prof. Kennedy, 
in which au intimation was given that the Bloom Street station 
ought not to be depended upon for a supply of electrical energy 
next wiuter on auy tramway route other thau the three decided 
upou, namely, Bury New Road, Cheetham Hill, aud Rochdale Road. 
This meaus that no electric tramcars can be run on auy other route 
for about 18 months, and probably not until the Stuart street station 
is completed. It is expected that the wages bill for tramway 
employés will, roughly speaking, amouut to about £16,000 per 
annum more than that paid by the Manchester Carriage and Tram- 
ways Company. 


——————— —— 
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Neweastle.—Of the 21 miles of track contracted for, 11 
miles have now been laid. 

The Walker U.D.C. has decided to accept the offer of Newcastle 
regarding the running of electric cars to Walker. The tender for 
poles, from an English firm, has been accepted 


Nottingham.—Speaking at a ratepayers’ meeting on 
Monday, Councillor Mellor said that the Corporation were com- 
mitted to gigantic expenditure in connection with the schemes they 
had on hand. The electric tramway system was only yet in its 
infancy. They were now at work on the Basford section, and when 
that was finished they would begin with the Trent Bridge line. 
Then there would be the St. Ann’s Well Road district to attend to, 
and possibly there would be ramifications to Sneinton, and they had 
also to deal with Woodborough Road, Wilford Road, and even 
London Road. An immense amount of moncy would be required. 
Only the other day the Electricity Committee passed contracts for 
engines and plant for the new station amounting to £70,000, and 
that was a mere trifle. The expenditure on the tramways and the 
electricity department would amount to £700,000 or £800,000. It 
was essential, therefore, that they should give contracts only to 
those who were able to carry them out satisfactorily. 


* 


Scarborough.—The engineers to the Scarborough Elec- 
tric Tramways Company have prepared, for the information of 
Parliament, detailed estimates of the cost of constructing the 
system as set out in the Bill for the present session, "These esti- 
mates put the total cost at £79,545, of which £70,011 represents the 
cost of the proposed tramways, and £9,534 the cost of the new 
street, street widening, generating station, and car sheds. 


Surrey.—At the meeting of the County Council on 
Tuesday, it was decided to spend a sum not exceeding £500 in 


opposing the Tramway Bill of the London Unitcd ‘Tramways, 
Limited. 


Teddington.— Details of the scheme of the London 
United Tramways, Limited, were discussed at the meeting of the 
U.D.C. last week, when it was decided to lodge a formal objection 
against the company's Bill. It was also decided not to consent t^ 
& clause allowing the Middlesex County Council to become the pur- 
chasing authority. 


Tynemouth.—The Board of Trade inspection of the 
new electric tram service between North Shields and Whitley of 
the Tynemouth and District Electric Traction Company, Limited, 
took place on Wednesday last week. The date of the opening of 
the system to the public has not been fixed. 


The Underground and Electric Traction. — 
Addressing the shareholders of the Metropolitan District Railway 
at the half-yearly meeting of the company on Thursday last, Mr. 
J. S. Forbes said that the only hope of the railway was electric 
traction, but there were a great many things to consider. There 
were a great many electrical doclors in the world who had many 
ideas, but they were being advised by a very eminent adviser, Sir 
W. H. Preece. What they had first to consider, was what was to be 
the system. They had no less than nine proposals before them, 
and had yet to consider which to have, although he confessed to a 
preference for one system, because it was insisted upon by 
their technical advisers as the best. But most of the outside 
doctors said, “We do not care about technical advisers; we 
know better.” As a matter of fact, everyone of the nine people 
knew better, but they were bound in honour to the Metropolitan 
Railway, and in justice to themselves, to a system which 
would be applicable to both companies. They must remember that 
the Inner Circle was a vital part of their system, and that the traffic 
must be carried by a system applicable to both railways. They 
could not have one system on the Metropolitan Railway and another 
system on their own railway. In the meantime thcy were in thc 
position of a man troubled with many advisers, and they had to make 
up their minds as to which was the best system. The one they 
leaned towards was objected to às being too novel; but like all new 
things, their experts told them it was admirable and a great advance 
on any other system, and that. the Americans were not in it. The 
Americans said they were, and that was the conflict going on. The 
directors would have to determine, but they would not determine 
without a great deal of consideration, nor did he know that they 
would determine in advance without consulting some of the largest 
shareholders of the company. 


Underground Railway Bills,—The L.C. Council has 
resolved, on the suggestion of the Parliamentary Committee, to seal 
and present petitions, if necessary, against the following proposals, 
in some cases on questions of principle, and in others to obtain the 
insertion’ of clauses:—Deep Level Underground Railway  Bills.— 
Brompton and Piccadilly Circus (Extensions); Central London ; 
Charing Cross, Euston aud Hampstead (No. 1); Charing Cross, 
Euston and Hampstead (No. 2); Charing Cross, Hammersmith and 
District Electric ; City and Brixton; City and North-East Suburban 
Electric; City and South London; Islington and Euston; King's 
Road; North-East London; Piccadilly and City; and the West 
aud South London Junction. - Afiscelluncous Bills—Bexley Tram- 
ways; and the London United Tramways. 


Urmston.—At the last meeting of the D.C. a letter 
was read from the promoters of a system of light railways 
from Altiincham to Sale, Ashon-on-Merscy, Urmston, and Flixton 
to Burton Bridge. Power will be sought to connect the proposed 
tramways with those running through Trafford Park and with the 
Manchester system. The members supported the proposal, and the 
letter was re:erred t» the General Purposes Committee. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—At a € of the Regency 
Ward Ratepayers’ Association on Tuesday last week, Mr. F. J. 
Madgen (the local manager of the National Telephone Company} 
gave an address on Municipal Telephones.” 


Cable Communication.—Two meetings of the Cable 
Communications Committee have been held this week. The evidence 
of Sir Edward Sassoon, M.P., was taken. 


East African Telegraphs.—The Budget Committee of 
the German Reichstag has sanctioned the expenditure of 200,000 
marks for the construction of a telegraph line between  Dar-es- 
Salaam aud Mpwapwa, in German East Africa. 


The Telegraph Wire Export Trade.—The new vear 
has opened unusually briskly as regards the exportation of telegraph 
wire and apparatus from this country, returns just issued showing 
that the value of such exporte during January last amounted to no 
less than £596,122, as compared with only £39,166 in the previous 
month, and £54,063 in January, 1900. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 
ArBICAN—Bt. Louis (Senegal)-Bathurst .. .. Aug. 25, 1900 .. cè 
80UTR ENERO FATE MABODA ie .. March 1, 1900 .. aa 
Cayenne-Pinheiro. $ 925 . Nov. 26, 1900 a 


Latakia-Cyprus .. June 20, 1899 .. - 
Marseilles- Barcelona. .. Jan. 7, 1901 885 


Fao-Bushire .. Feb. 6, 1901 Feb. 90, 1901 
Havre-Waterville .. Feb. 18, 1901 Feb. 90, 1901 
LANDLIXES:— 
SovTH AMERICAm— Communication with Car- 
thagena and Baranquila .. s .. Dec. 8, 1900 ae 
OniREsx—Tientsin- Pekin ae eo ee June 11, 1900 oe ee 
Pe kin- ee ee LE J . June 14, 1900 ee ee 
Kalgan-Maimatchin P pe T .. June 80,1900  .. T 
Pientsin, via Shanghai . “a .. June 16, 1900 .. 2» 


Tientain and Taku via Helampo .. Jui 
Shanghai-Amoy .. . Jan. 18, 1901 .. ate 
All lines 5 Cochin ‘China with 


Thuan . Oct. B, 1900 Ss 
Coeininnicadon "vla Hanekine " "interrupted 
on Persian territory Feb. 96,1900 .. es 
Lines beyond Vallona, Monastir, and Elbassan Feb. 10, 1901 . Feb. 18, 1901 
Saigon-Bangkok : .. Feb. 16, 1901 . Feb. 18, 1901 
Wireless Telephony.—W e read in the W estminsler 


Gazelle that Lieutenant Tadie, now on naval service at Cherbourg, is 
expcrimenting with the wireless telephone in view of giving sub- 
marine torpedo boats a means of communicating with land or with 
other vessels; and M. de Lanessan has also placed Captain Moritz, 
of the French Navy, on half-pay to enable him to study wireless 
telegraphy and telephony in relation to military and daval morve- 
ments. 


Wireless Telegraphy.—The Marconi W 
Marine Communication Compauy are establishing a wireless 
teleyraphy station at Withernsea, on the Yorkshire coast. By 
establishing a station there, vessels from the Baltic and North 
Continental port can be communicated with while making for the 
Humber. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 15th. The E.L. Committee wants 
tenders for fuel economiser and Babcock & Wilcox boilers. See 
* Official Notices" February 15th. 


Amsterdam (Holland).—Apri| 1st. The Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switchboards, &. Conditions from 
the Municipal Printing Office, 10 florins (88. 4d.) Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. 


Accrington.—February 28th. The Corporation wants 
tenders for two steam dynamos (185-K w.), condensing plant, balancer, 
battery, piping, arc lamps and pillars. See ‘Official Notices” 
February 8th. 

Batley.—The Town Clerk has instructions to advertise 


for tenders for engincs and dynamos for the electricity works. 


Beckenham.—February 25th. The U.D.C. wants ten- 
ders for boilers, steam alternator, and combined engine, dynamo 
and motor set, pipework, batteries and switchboard for electricity 
works extensions. See “ Official Notices" January 25th. 


Bermondsey.—February 25th. The Borough Council 
wants tenders for switchboard and instruments, and battery. See 
“ Official Notices” February 8th. 

Bournemouth.—March 2nd. The T.C. invites tenders 
for 42 electric cars. Sce '' Officia] Notices" January 11th. 


Bournemouth.—March 4th. The T.C. wants tenders 
for three steam dynamos, and two steam-driven surface condensers, 
See Official Notices January 18th. 
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Bray.— March 14th. The U. D.C. is prepared to receive 
tenders for Lancashire boiler and accessories, one 150-xw. high 
speed steam alternator, and one 25-K w. rope-driven alternator and 
accessories. See “Official Notices” February 15th. 


Brighton.—February 25th. The Council wants tenders 
for continuous current arc lamps, &c., for street lighting. See 
" Official Notices February 8th. l 

Cardiff.—March 18th. The Corporation wants tenders 


for steam, exhaust and other pipes, engine house flooring, switch- 
board gallery, &c., for electric tramways department. See “ Official 


Notices ” February 15th. 


Chard.—The Corporation has decided to invite schemes 
and suggestions with a view to the public lighting of the town by 
electricity. | 

Clyde.—March 11th. The Trustees of the Clyde Navi- 


gation invite tenders for a 3-ton electric wharf crane for Prince's 
Dock. See “ Official Notices " February 8th. 


Dundee, — February 25th. The Gas Commissioners 
want tenders for underground electrical conduits and necessary 
jointing apparatus. See.“ Official Notices " February 15th. 


Eastbourne.—March 4th. The Corporation wants ten- 
ders for transformers, sub-stations and equipments; mains, conduits, 
&c., arc lamps and posts. See Official Notices" February 15th. 


Farnworth.— March 1st. The Council wants tenders 
for tramway bonds. See “ Official Notices " to-day. 


Glasgow.—February 22nd. The Corporation wants ten- 
ders for the supply of 100 car equipments and spare parts for same. 
See Official Notices February let. | 


Halifax,—February 26th. The Electricity Committee 
wants tenders for a set of accumulators. See Official Notices 
February 15th. : 


Holland.—March 25th. Tenders are being invited until 
March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lighting station in the city. 


Huddersfield.— March 5th. The Corporation wants 
tenders for motor carts for conveying coal from local collieries to 
the electricity works. See “ Official Notices " to-day. 


Launceston (Tasmania).—April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. See 
“Official Notices” January 11th. 


Luton.—March 4th. The T.C. wants tenders for elec- 
trically lighting the Council Chamber, Town Hall, Free Library, 
Corn Exchange, and Baths. See “ Official Notices” January 18th. 


 Manchester.—March 4th. The Tramways Committee 


wants tenders for the electrical equipment of 87 cars. See “ Official 
Notices " to-day. 


New South Wales.—March 4th. The New South 
Wales Govtrnment Gazette states that tenders will be received at the 
Railway Commissioners’ Office, Bridge Street, Sydney, until 
Monday, March 4th, 1901, from persons willing to contract for the 
supply, delivery, and laying of about 29 miles of 6,600-volt three- 
core lead-sheathed cable, and of about two miles of other cables, 
together with the necessary troughing, filling-in compound 
armouring, &c. 


Portsmouth.—The Council's telephone expert is drawing 


up specifications, and tenders are to be invited, for the municipal 
telephone exchange system. 


Roumania. — April 3rd. Tenders are again being 
invited until April 3rd by the municipal authorities of Ploesti, 
for the construction of an electric tramway in the town and the 
working of the same during a period of 30 years. 


Southampton.—The Corporation wants tenders for 


ai electric cables, frames and covers. See Official Notices " 
- Ay. : 

Spain.— February 21st. The Secretary for Foreign 
Affairs has received a dispatch from H.M. Ambassador at Madrid, 
stating that tenders are invited by the Spanish Government, not 
later than February 21st next, for the establishment of a telephone 


System in the City of Huelva; particulars at the Commercial 
Department, Forcign Office. 


Stockport.—March 6th. The Gas and Electricity Com- 
mittee wants tenders for condensing plant. See “Official Notices” 
February 15th. | 

Taunton.—February 25th. The Corporation wants ten- 
ders for two 100-&w. tramway generators, one engine, switchboard 
and connections. Sce “ Official Notices“ February 8th 


The Hague (Holland).—March 25th. The Communal 
Council administration wants tenders for the supply and erection 


` of engines and electric plant for the electric lighting of the town. 


Wallasey. — March 4th. The U.D.C. wants tenders 
for the erection of car sheds, workshops, &., also for extension of 
the electricity works (buildings and plant, including boiler, con- 
densing plant, cooling tower, crane, engines and dynamos, cables, 
economisers and transformers). See two “Official Notices” 
January 25th. | 


Wallasey.—March 4th. The U.D.C. wants tenders for 
the overhead equipment of about 10 miles of tramways, the supply 
and erection of section boxes, and the bonding of rails. See 
“ Official Notices" February 15th. 


Worthing.—February 25th. The Corporation invites 
offers from electrical wiring contractors willing to undertake '' free "' 
wiring for consumers’ premises. See Official Notices" February 
15th. 


CLOSED. 


Ballinasloe.— The ('on/rec! Journal states that the con- 
tract for the electric light plant for the new hospital block at the 
District Asylum has been given to the Ampere Electrical Company, 
Dublin, at £1,205. 


Cheltenham.— The John Stephenson Car Company, of 
Elizabeth, N.J., has secured an order for eight double-deck trolley 
cars, which are intended for utilisation by the Cheltenham (England) 
Tramways Company.— Electrical World. 


France.—Tenders were opened on the 7th inst. by the 
French Ministry of Posts and Telegraphs, in Paris, for the supply 
of a large quantity of galvanised iron wire. La Société Metal- 
lurgiqué de Gorcy, of Gorcy (Meurthe et Moselle), succeeded in 
carrying off the whole of the lots as follows:—15 tons 1 mm. dia- 
meter at 380 fraucs per ton, 180 tons 3 mm. diameter at 260 francs 
per ton, and 500 tons 4 mm. diameter at 250 francs per ton. 


London.—The Shoreditch Borough Council on Tuesday 
accepted the tender of Messrs. J. Johnson & Sons, of Leicester, 
amounting to £16,633, for the erection of the new generating 
station in Whiston Street, Haggerston. 


Poplar and Stepney.—For the electric light installation 
for the Poplar and Stepney Sick Asylum the tenders submitted 
varied from £1,750 to £4,075. The contract went to Messrs. Pea- 
cock & Co., at £2,039. - 


. Sheftieldd.—The City Council has given a contract to the 
B. T. H. Co., for a 1000-kw. generator (£3,512), for the Cole, Mar- 
chent and Morley engine for Kelham Power Station. 


Southampton.—Messrs. Ferranti have secured the con- 
tract for the supply of a 300-x w. engine and alternator at £3,000. 
A contract for coal at 16s. 9d. per ton has been placed with Messrs. 
Wood & Co. 

The T.C. has accepted the tender of Messrs. R. W. Blackwell 
and Co., Limited (£2,079), for overhead electrical equipment for 
the tramways (St. Mary's Street Section). The tender of G. 
Milnes & Co., Limited, for 12 double-deck motor car bodies and 
trucks at £326 each has been accepted, also that of the British . 
Westinghouse Company for motors and electrical cquipments at 
£254 per car. | 


FORTHCOMING EVENTS. 


Friday, February 22nd.—At 5 p.m. Physical Society. “How Air 
subjected to X-rays loses its discharging property, and 
how it discharges Electricity." By Prof. Emilio 


Villari. - 

At 8 p.m. Electro-Harmonic Society's Concert. Ladies’ 
night. 

At 9 p.m. Royal Institution. Sir W. Roberts-Austen, 


K.C.B., &c., on “ Metals as Fuel." 

Saturday, February 23rd.—At 2.30 p.m. Institution of Junior 
Engineers. Visit to the Willesden Station of the 
Metropolitan Electric Supply Company. 

Institution of Electrical Engineers. (Students' Section). 
Visit to the Bankside Works of the City of London 
Electric Lighting Company. 

At 3 p.m. Royal Institution. The Right Hon. Lord 
Rayleigh, M.A., D.C. L., LL.D., Sc.D., F.R.S., M. R. I. 
* Sound and Vibrations " (Lecture I.). 

At 3.30 p.m. Civil and Mechanical Engineers' Society. 
Visit to Croydon Electricity Works. 

Wednesday, February 27th.—At 8 p.m. Institution of Elec- 
trical Engineers (Birmingham Local Section). 
Inaugural Meeting in the University Buildings, 
Edmund Street, when Dr. O. Lodge, Chairman of the 
Section, will deliver an Inaugural Address, and the 
President of the Institution, Prof. J. Perry, will be 
present. mE 

At 2.30 p.m. Institution of Civil Engineers. Students’ 
Visit to the Electrical Works of the London United 

Tramways, Limited, Chiswick. . 

Thursday, February 28th.—At 8 p.m. Institution of Electrical 
Engineers. Ordinary Meeting to be held at the 
Institution of Civil Engineers. If the discussion on 
Mr. Madgen's paper is concluded, Mr. M. O'Gorman 
will read a paper on Cables.“ 
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Friday, March Ist.—At 8 p.m. Institution of Junior Engineers. - 


Meeting at Westminster Palace Hotel. 
“Carburetted Water Gas," bv S. Cutler. 

Saturday, March 2nd.—Institution of Electrical Engineers (Stu- 
dents’ Section). Visit to the generation station of the 
London United Tramways Company at Chiswick. 

Monday, March 4th.—At 7.30 p.m. The Cold Storage and Ice 
Association, Fishmongers Hall Mr. P. F. Kensett 
will read a paper on “ Practical Insulation." 

Tuesday, March 5th.—Institution of Electrical Engineers. (Stu- 
dents’ Section). Mr. P. Lanbach will read a paper 
on * Arc Lamps." 

Thursday, March 7th.—At 8 p.m. Civil and Mechanical Engineers’ 
Society. Meeting at Hotel Victoria, Charing Cross, 
when a paper on “Authoritative Rules for Unit- 
Stresses in. Railway Girders" will be read by J. R. 


Paper on 


Bell. 

Saturday, March 9th.—At 3 p.m. Civil and Mechanical Engineers’ 
Society. Visit to Kensington and Notting Hill Elec- 
tric Light Works. 

Saturday. March 16th. — At 7 p.m. Institution of Junior 
Engineers Annual Dinner at the Westminster Palace 
Hotel. 


NOTES. 


Errata.—1n the leaderette on page 306, line 9, read 
“transmitted through " for “ generated in,” and in the sixth 
line from end after the word generated, add“ and received.“ 
In the article on ** Dielectric Hysteresis,” page 344, line 49, 
for **load " read “ loss," and 11 lines further on for “ No. 3 
to 4," read “ 1,103 to 4.” 


The Passing of our Steel Trade.—Just as we are 
going to press we notice an announcement which appeared 
on Wednesday in the New York Herald to the effect that 
the New Steel Trust is to absorb Mr. Rockefeller's iron ore 
interest, known as the Lake Superior Consolidated Iron 
Mines, thus controlling one of the most valuable iron ore 
deposits in the country. The Duke of Devonshire alluded 
on Wednesday at a meeting of the Furness Railway shareholders 
to the serious depression in our iron and steel trades, which 
he attributed to the keen American competition, and he 
expressed the opinion that this competition, especially in 
regard to steel rails, would become even more acute, and a 
further depression in the home industry was inevitable. The 
above items seem to give additional point to what we had 
already stated in our leading columns. 


X Rays at Ladysmith.—At a meeting of the Röntgen 
Society, held on 7th inst., at 20, Hanover Square, a paper by 
Lieutenant F. Bruce, R. A.M.C., on * Experiences of X Ruy 
Work during the Siege of Ladysmith,” was read by the hon. 
secretary, in the absence of the author. We read in the Times 
report that Lieutenant Bruce pointed out that Ladysmith 
afforded the first instance in which such work had been 
carried out under shell fire. There was little trouble about 
the apparatus itself, but the supply of electricity was not so 
easy a matter, since the town was not installed with the 
electric light. He had no faith in the system of driving a 
dynamo by a man on a bicycle, for the process of charging 
six cells in that way was like climbing a very steep hill; still 
he took a dynamo with him. In addition to the storage 
cells which formed part of his equipment, he applied for 
some of the large cells, which he noticed were used for 
lighting the train by which he travelled. In Ladysmith two 
small rooms in the Town Hall were set aside for X ray work, 
and one of them was fitted up as a photographic dark room. 
The battle of Elandslaagte furnished the first cases; in 
these, while there was much bone splitting, there were few 
cases of embedded bullets, though in those that did occur 
they were successfully localised. When the Boers cut off the 
main water supply, there was a scarcity of water for washing 
the plates, and what there was available was exceedingly 
dirty. The fighting on October 30th yielded many cases, 
and as the supply of electricity was giving out, it became 
necessary to do something to get the batteries recharged. 
This was managed at a flour mill near the Town Hall, 
the dynamo brought by Lieutenant Bruce being 
attached to the mill shafting. The arrangement 
worked well, the current obtained supplying electrio light to 
the operating room by night, besides charging the cells. On 


November 5th they had to move across the Klip, owinz to 
attention from Boer shells. The wagon stuck in the middle 
of the river, and when they did arrive at Intombi, their 
destination, there were no tents available for them, and their 
apparatus had to lie on the bare ground for two days until 
the tent came. Later, they were ordered back to Ladysmith, 
in case the relieving columns arrived. They were not 
allowed to return to their old quarters, as they wished, and 
therefore had to build a shell-proof house for themselves 
on a site on a hill; the walls of this. were about 3 feet 
high, when a storm washed everything away. Then the 


. Congregational chapel was chosen as their station, but after 


a week there they were ordered to return to Intombi; the 
batteries still continued to be charged in Ladysmith at the 
mil. The battle of January 6th showed some interesting 
cases, apparently due to the use of explosive bullete by the 
Boers. The X rays were employed in all in some 200 cases, 
nearly half being photographed, and the apparatus proved 
itself of great advantage. As to improvements suggested by 
his experience, Lieut. Bruce thought a properly constructed 
operating table was required, in which, if desirable, the 
photograph could be taken from below. But the generation 
of electricity was the chief point, and he was of opinion that 
for field use an outfit could not be considered as complete 
unless it had its own machinery for the production of elec- 
tricity. He suggested that an oil motor, like those used on 
motor tricycles, might be provided to drive the dynamo. At 
the end of the paper some of Lieut. Bruce’s actual photo- 
graphs were exhibited, and proved to be remarkably good 
considering the difficulty of the conditions under which they 
were taken and developed. 


Naval Boilers.—In the House of Commons on Monday 
Mr. C. Wilson asked the Secretary to the Admiralty whether 
the Admiralty had recently given orders that the Encounter, 
the Cornirall, the Queen, and the Prince of Wales should be 
fitted with the Belleville water-tube boilers ; if so, why this 
had been done pending the report of the committee of 
experts now inquiring into the matter, and when was it 
expected that such report would be made? Mr. Arnold- 
Forster, in reply, said that the Admiralty policy in the 
matter of boilers was described in the memorandum on water- 
tube boilers which was presented to Parliament, and in 
accordance with that policy the four ships named in the 
question were ordered to be fitted with the Belleville boiler, 
but in the event of the report of the Committee indicating 
the necessity of a change in the type of boiler, this decision 
will be reviewed in all cases where it may be found 
practicable. The Challenger, the sister ship to the Encounter, 
is being fitted with Babcock & Wilcox boilers for comparison 
with the Belleville boilers in the latter ship. Babcock and 
Wilcox boilers are also being fitted in the Espiegle and Odin, 
and Niclausse boilers in the Suffolk, sister ship to the 
Cornicall, and in the Merlin, for comparison with other 
ships of the same classes fitted with the Belleville boiler. 
The committee have been requested to make an interim 
report on any of the points referred to them, as soon a4 
they bave collected sufficient evidence or experitnental proof 
to enable them to form a reliable opinion. 

It is announced by Mr. Arnold-Forster that the interim 
report may be présented to the Admiralty in the course of 
the next few days. 


The Danger of Falling Wires.— The Kertier: of the River 


` Plate relates that last month a telephone wire belonging to 


the Pacific Railway Company broke and fell across six wires 
of the Union Telefonica and the trolley wire of the Belgrano 
Tramway Company. ‘The six wires were immediately fused 
and one of them fell on the two horses of a passing Victoria, 
killing them immediately. 


The Liverpool Accident.—The adjourned inquest on 
the two men who were killed in the Liverpool overhead wire 
accident was held on Wednesday and Thursday. The jury 
found that the men died from electric shock, and that the 
accident would not have occurred if the spans of telephone 
wires had not been so lengthy. 


(Continued on page 329.) 
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A NOVEL ELECTRIC RAILWAY. 


IN the presence of the Kaiser and Kaiserin, the Imperial 
Secretary of State, the Prussian Ministers and leading 
men in commerce and industry, &c., the Barmen- 
Elberfeld- Vohwinkel! Suspension Railway was opened 
the other day at 
Elberfeld, and we 
give some views of 
this novel line, 
which has no par- 
allel in this country. 

The railway 
is the invention of 
Herr Eugen Langer, 
the well - known 
Cologne manu- 
facturer, who died 
in 1895. The cars 11 
on this line, as may | 1 
be seen on the view 
of them over the 
River Wupper, hang 
free—after the man- 
ner of the wire-rope 
railways — from a 


begins in reality at the Barmen Ritterhausen Railway Sta- 
tion; it runs through the towns of Barmen and Elberfeld, 
following the course of the River Wupper, as was inevitable, 
owing to the many houses and the narrowness of the 
valley. 


Just beyond Elberfeld the line leaves the river and follows 
the road through 
Sonnborn to Voh- 
winkel, where it ter- 
minates near the 
general railway 
station. At pre- 
sent the Elber- 
feld section is ready 
and in working 
order, whilst the 
Elberfeld—Voh- 
winkel section will 
be completed during 
the winter, and the 
Barmen section later 
on. The railway 
follows the fall of 
the Wupper and 
ascends in accord- 
ance with the rather 


rigid overhead rail, steep gradient of the 
which is supported road between Elber- 
CONSTRUCTION OVER Roapway. feld and Vohwinkel. 


by an iron frame- 
work, constructed 
in accordance with the particular featuresof this railway. The 
first experiments were made by the inventor in 1893, and 
immediately after their successful conclusion, the plan for a 


There will be 20 


stopping places in all, four on the Barmen section, eleven 
on the Elberfeld, and two on the Vohwinkel section, the 
distance between them varying from 325 to 1,000 yards. 


' AN AERIAL RAILWAY STATION. 


suspension line between Barmen and Elberfeld, two great 
neighbouring manufacturing centres, was drawn up, on the 
initiative of Baron von der Heydt. After further experi- 
ments, its construction was decided upon by the town 
authorities in 1895, and the work begun in 1898. 

The railway is a little over eight miles in length, and 


The lower edge of the cars is everywhere at least 14 or 15 
feet above the level of the road, and 10 feet below the rail, 
which is, therefore, about, 25 feet, above ground. 

The two lines, the up and the down, have only one rail 
each, supported by an iron framework of a kind hitherto 


unknown in railway engineering ; this consists of a row 
, a ^ 


Or c i 
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of iron girders sustained by supports. These supports are far 
apart along the river, and, as may be observed in one illus- 
tration, are fastened in the river walls as abutments, as piles 
could not be sunk in the loose river bed. Along the road 
the supports are arches of sheet-iron resting on concrete abut- 
ments. The peculiar form of these supports precluded the 
use of any other metal than iron. 

At each of the termini the up and the down lines are con- 
nected with each other so as to allow of a continuous quick 
succession of trains. As some of the trains will only run between 
Barmen and Elberfeld, and do not go on to Vohwinkel, a 
similar arrangement has been introduced at the last Elberfeld 
stopping place, the Zoological Gardens. There is also a 
temporary one at the Kluse Bemberg Strasse station, as the 
whole Barmen section is not yet finished. 

The cars depend from the fixed overhead rail by means of 
two „turntables,“ fitted with double wheels, and 25 feet 
apart. By this means the cars can easily pass sharp curves, 
as they hang freely, and can swing out to a considerable 


service is so frequent, and an electric automatic paten 
by the constructors has been adopted. The huge iron pillar. 
supporting the line are placed in pairs in the shape of an A. 
but in crowded parts it has been found more advantage: 
to make the supporting construction shaped like a 
inverted U. The cars are built on an American mod, 
with through corridors and entrance at the side. There an 
two cars in each train; the stations, too, are hanging." Tl: 
greatest advantage of the system is that it is so cheap, asthe 
track may be constructed up roads and rivers, where m 
ground need be purchased. Still, such railways may well te 
considered an eyesore in some parts, thongh in mannfactaring 
towns, for which they are principally intended, little attention 
is paid to this drawback. As an illustration of the difficultie 
of the work of construction, it may be mentioned that som: 
6,000 engineering designs were required. There ar 
already a railway and an electric tramway between tle 
towns of Barmen and Elberfeld, this making the third con- 
necting link between them. The railway has been cor- 


RAILWAY SUSPENDED OVER THE RIVER WUPPER. 


inclination sideways, 15° being allowed on the Elberfeld 
section. On account of the sharp bends of the Wupper, 
curves with a radius of nearly 100 yards were requisite. 
The fixed parts of the turntables, from which the cars are 
suspended, are so closely connected with the iron support of 
the rail, that it is impossible for them to leave the line, even 
if the tire of a wheel or an axle breaks. An electromotor 
is attached to the upper part of the turntable, and drives 
the two wheels equally. All the electromotors of a train 
are managed by a driver in front of the first car. Both an 
electric brake and a through-acting pneumatic Westinghouse 
brake, as well as hand brakes, are provided, and may be 
worked from different parts of the train. A conducting-wire 
is attached to the iron support of the rail, from which the 
current is derived. The latter is supplied by the newly- 
constructed electrical works at  Elberfeld, at a mean 
pressure of 580 volts. The cars are lighted by clusters of 
glow-lamps, placed in a big globe in the roof. Particular 
attention has been paid to the points on the line, as the 


structed by the Continentale Gesellschaft für Elektrische 
Unternehmungen, of Nürenberg. 


COAL AND ASH HANDLING, AND 
STORAGE PLANTS FOR ELECTRIC LIGHT 
AND POWER STATIONS. 


II. 


We shall now describe and illustrate the coal and asb 
handling plant which has been erected at the new generating 
station of the Kensington and Notting Hill Electne 
Light Company, Shepherd’s Bush. The whole of the works 
have been designed and erected under the direct supervision 
of Messrs. H. W. Miller, M. I. C. E., and George Schultz, 
A. M. I. E. E., the joint engineers of this company. 


— 
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We must remark that the work was carried,out in'a most 
expeditious manner, from the laying of the first brick to the 
commencement of generating current,’ which was only 
12months. The work included the conveying and elevating 
machinery and coal storage bunkers which we now illustrate. 
The coal plant is designed to handle 30 tons of coal per hour, 
and the ash plant is introduced for the purpose of conveying 
the ash from the boilers and depositing the same in the ash 
hopper. Owing to the fact that it is necessary at times to 
work the coal and ash-handling plants together, it was 
decided to have separate plants for this purpose. If a tilting 
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bucket conveyer had been adopted it would not have been 
convenient in this case, owing to the fact of having to receive 
coal at any moment, and at the same time get rid of the 
ashes. The coal is brought into the works by railway 
wagons, which are upended and tipped into a large receiving 
hopper. Underneath the latter is fixed a Graham's patent 
revolving feeder for regularly feeding the elevator buckets, 
in such a way that it is impossible to choke or block 
the elevator. The feeder is made of a suitable size in 
proportion to the size of the elevator bucket, to the 
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speed of travel of the elevator and to the quantity 
handled, per hour. These feeders are adopted under large 
coal stores for automatically emptying them, so that there 
is no direct thrust or shock given to any portion of the con- 
veying machinery whilst feeding it. 

The receiving hopper is 12 feet long x 12 feet wide at the 
mouth x 9 feet deep, and is made of -inch steel plate, 
joined at the corners by angle irons. Inside the hopper 
a small screen is fixed, so as to prevent large lumps 
of coal or pieces; of wood or any foreign material from 
passing through}intojthe elevator. 


The latter, as shown on fig. 4 and fig. 5, is a cased-in 
elevator, the buckets of which are 20 inches wide. The 
length between centres of sprocket wheels is 75 feet 9 inches. 
The elevator casing is made of ,',-inch steel plate, and the 
framing of the same is 3 inches x 3 inches x 38-inch angle 
iron. The guides are made of angle irons fitted with green- 
heart wood strips, so that the skidders which are fitted to the 
elevator buckets slide along on this wood liner. 

After a short time in working with coal, there is formed 
on the top of this wood liner a thin coating of carbon, 
which acts as a lubricator. The elevator is also fitted with 
an improved roller chain for the purpose 
of reducing friction. 

The coal, on being raised by ‘the 
elevator, is delivered on to the push- 
plate convever, which is shown on 
fig. 4. This conveyer automatically 
distributes the coal throughout the 
series of large bunkers. The conveyer 
is 20 inches wide, and 106 feet 
6 inches long; it is fitted with the 
most improved type of pushplates or 
scrapers and skidder bars. 

In the trough of the ‘conveyer is 
arranged a series of outlets and slides, 
as shown on fig. 4. The driving and 
trailing ends of the conveyer are 
built up of angle and channel irons, 
and the trailing end is arranged with 
adjusting screws and cleats for taking 
up the slack in the chain. 

Throughout the whole length of the conveyer a gantry 
runs, which consists of two angle iron runners of 4 inches x 
2} inches, secured to steel joist work, and covered with 
re-inch wrought-iron chequer plate. The whole of this 
elevating plant is driven by electric motors. 

The large storage bunker, which holds 3,000 tons of coal, 
is 108 feet long x 17 feet wide x 17 feet deep, and is 
made of 3-inch steel plates for the sides and ends, 
and -inch plate for the bottom of the tank. The 
framing of the bunkers consists of 5-inch x 


34-inch x 4-inch tee iron, and along the 
whole length is rivetted a 4-inch x 4-inch x 
l-inch angle iron. Vertical runners and tee 
irons are also arranged, as shown on fig 4, and 
to these vertical stays the plates are attached, so 


that there isa minimum of jointing in the plate work. The 
general appearance of this large bunker is very substantial. 

The bunker is covered by a neat design of roof made 
of corrugated sheeting, with skylights and ventilators, as 
shown on the photograph, fig. 5. A wall has now been 
built which constitutes the front wall of the boiler house, 
but the skeleton structure of the building is composed of steel 
joists. 

Fig. 6 is a photograph showing the pushplate conveyer 
over these bunkers. This class of conveyer is largely used 
in gasworks and collieries where large quantities of coal are 
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dealt with per hour, and we are informed that conveyers 
with a capacity of 150 tons per hour are being built on this 
principle. | 

Due consideration was given to the weighing or 
measuring of the coal, and the engineers decided 
to adopt measuring chambers, similar to those used 


Fic. 7. 


in gasworks, but it was found that if these were 
erected it would be necessary every time that the 
boiler tubes were taken out to take down the whole of 
this apparatus. 

Fig. 7 shows a photograph of the measuring chambers 
as now erected. It will be seen that the top valve of the 
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measuring chamber comes underneath the joint to the coal 
bunkers and that underneath the valve, thc measuring 
chamber is swung by means of a hinge. "This improvement 
has been made the subject of a patent by Messrs. Miller 
and Graham. The measuring chamber is on the * shot 


pouch" principle, d.e., when the top door is open the 
bottom door is shut. At the bottom of the chamber 
is fitted Graham's patent “sure feed check," the 
object of which is to ensure the chamber being 
filled, so that the proper quantity of coal is 
registered on the indicator every time the valves are 
opened. The two doors are shown connected by one main 
lever, which is operated from the floor. 

The accuracy of measurement versus weight was tested 
for a whole year in one of the largest gasworks, and 


was found not to vary more than a trifle, quite near enough 
for practical work. | 
When a different quality of coal is used in the boiler 
house, a record is first made of the weight of coal which the 
chamber will hold. 
Fig. * shows a photograph of the measuring chamber 


Fic. 10, 


swung out of position to allow of, any repairs being done to 
the boilers. 

Underneath the charging floor of the boiler house a tunnel 
has been built in which is fixed the ash conveying plant; 
fig. 4 shows the design of this as erected. The boilers 
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Were erected by ‘Messrs. Babcock & Wilcox. The ash is 
delivered by the moving fire bars into a hopper at the back of 
the furnace and conducted by means of a shoot to the ash 
conveyer. 

The ash conveyer is 18 inches wide, with trays 4 inches 
deep. The length of the conveyer is 124 feet, and the 
framework is built up of 4-inch by 24-inch angle irons. 
T'he driving and trailing ends are built of similar design to 
the other conveyer, with the neccessary adjusting screws. 
There is a difference of design in the chain of this class of 
conveyer, in which cast-steel links are used, owing to the 
chain having to run over fixed roller bearings. "The speed 
of the conveyer is about 43 feet per minute, and the ash is 
delivered at the end into a small hopper, as shown in fig. 9, 
which is fixed to the boot of the ash elevator. 

The elevator is what is known as an 18-inch continuous- 
bucket elevator, and the buckets are fitted so that they overla 
one another and prevent the material from passing dough 
into the sprocket wheels or gearing. The elevator is cased in all 
round, as shown in the photograph, fig. 10, for the purpose of 
preventing the rain from filling the buckets. The ash is 
deposited in the ash hopper, which is shown on the 
photograph. 
deep x 5 feet 6 inches wide, and is built of ,°,-inch side 
plates and g- inch bottom plates; it will hold 10 tons of 
ash. The structure supporting it is steel joist work. 

This plant was made and erected by Messrs. Graham, 
Morton & Co., Limited, Leeds. ö 
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NOTES. 


(Continued from page 204.) 
An American Tribute to the Late Queen.—The 


sympathetic feelings of most Americans with the English 


nation in the sad loss sustained by the death of the Queen 
have not been confined to the President or to public digni- 
taries, but such expressions have been finding their way into 
ordinary commercial correspondence in a very touching way. 
One instance among many we may quote. A large firm of 


New York exporters in a communication to a London firm of 


electrical suppliers wrote as follows :— 


We must let you know that the heart of every true American 
beats time with that of every loyal Britisher in mourning the death 
of your Qneen. Of her alone, in the history of the world, can 
this be said, and it speaks for the advancement of humanity as 
truly as it does for her own worth and ideals. The sense of sorrow 
must and should give way to one of sweet memory, and inculcate an 
inspiration throughout the world to higher and nobler spirit in 
mortal man. The Queen, though dead, will always live in the hearts 
of those who had grown to love her, and 1s assured the honour and 
respect of all future generations. The civilised world to-day sorrows 
at the passing away even as it 8 ara in the Jife of Her Majesty, 
who wore not only a crown of gold, but one of truest womanhood. 
Words are paltry things in dealing with this subject, but please 
accept them as at least an echo of your own and better appreciation 
of the occasion. 


Visiting the States.—The Electrical World says that 
Mr. James Tatlow, chief engineer of the mechanical depart- 
ment of the Lancashire and Yorkshire Railway, one of the 
big North of England roads, accompanied by Chief Civil 
Engineer Worthington and Goods Traffic Manager Hauxwell, 
of the same system, are now in the States for the purpose of 
looking into the question of cost in running the various 
electric roads in the United States. The directors of the 
Lancashire and Yorkshire line are considering the advisability 
of adapting electric motive power with a view to handling 
their suburban traffic, particularly between Bolton and Man- 
chester, a distance of 12 miles. The English engineers were 


to inspect the several electric systems in Philadelphia, 


Baltimore, Pittsburg, Chicago, Milwaukee, St. Paul, Buffulo 
5 Boston, and to return to New York about February 


Award.— The Liverpool Engineering Society will award 
the * Derby gold medal to Mr. T. L. Miller. M. I. C. E., 
M. I. E. E., for his paper entitled “ Electrical Distribution in 
Cities,“ read last February. 


This hopper is 10 feet long * 8 feet. 


Design of Central Electric Generating Stations,— 
Mr. R. A. Chattock, M.I.E.E., the Bradford city electrical 
engineer, gave a lecture to the members of the Bradford 
Scientific Association at the Mechanics’ Institute on the 
Rth inst on * The Design of Central Electric Generating 
Stations.” In the course of his addtess Mr. Chattock 
remarked that his subject was of especial interest at the 
Present time in view of the Jarge extensions that were now 
being carried out at the electricity works of the Bradford 
Corporation. If an area of supply was not large aud the 
population was fairly dense the most suitable form of supply 
was by direct current. Direct current could be supplied 
economically on the three-wire system, at a pressure of from 
400 to 500 volts for a distance of about three miles, and 
this method lent itself to the supply of motive power more 
satisfactorily than the alternating current; the motors 
were more easily manipulated and were cheaper in first 
cost than motors using alternating currents. If, however, 
the area was large and the population scattered, 
it was necessary to supply current at high pressure, 
from 2,000 to 5,000 volts, or even higher, and to trans- 
form it down again at various points. If a direct current 
supply was to be used, the site should be as central as possible 
within the area of supply, in order to reduce the lengths of 
the various feeders and ensure efficient working. It might 
be laid down as a general rule that it was far more econo- 
mical to put down one large central station than several 
small ones, and consequently the area of the site chosen 
should be large enough to provide for the total expected 
power required, with allowance for stores, workshops and 
offices. In the early days of electric lighting, a mistake was 
almost invariably made in not allowing sufficient space for 
extensions, and experience had proved that it was the best 
policy, if land could be obtained at a fairly reasonable rate, 
to buy even five or six times the amount required at the 
moment, and if possible to let it on short tenancies, so that 
it was always available when i hah The arrangement of 
the various portions of the building was explained in detail, 
and various points were illustrated by means of lantern 
pictures. After discussion, a vote of thanks was accorded 
to Mr. Chattock for his lecture. 


Gas and Water Pipes and Earth Returns.—The 
secretary of the London Chamber of Commerce sends us a 
copy of a circular referred to by Mr. George Livesey at the 
meeting of the South Metropolitan Gas Company last week 
on the subject of contemplated actions by the gas and water 
companies in connection with the “Joint Committee's 
Clause" on earth returns. The circular was sent to pro- 
moters of tramway and light railway Bills and provisional 
orders, through the medium of the Electrical Trude Section 
of the Chamber, and it merely supports regulations already 
laid down by the Board of Trade after full discussion and 
inquiry, which it is desirable to have embodied in any regu- 
lation during the coming session. Such regulations were 
only arrived at by a Joint Committee of both Houses after 
hearing the fullest representations from the gas, water, and 
electrical interests. It appears that an attack is now being 
made upon the electrical industry by tue gas and water com- 
panies, and not vice versd, as suggested by the published 
reports of Mr. Livesey’s speech. So far from the Chamber 


, being only willing to * take up the cudgels on behalf of one 


particular industry,” we understand that if the gas and 
water companies wished to utilise the machinery of the 
Chamber in the same way as its electrical section has done, 
similar facilities would be afforded to them, as the organisa- 
tion of the Chamber expressly provides for the furtherance of 
sectional interests when desired. 


The Embankment Lighting Installation. — On 
Saturday evening Mr. W. H. Dickinson, chairman of the 
L.C.C., will formally open the electric light installation, 
which the Council has laid down on the Victoria Embank- 
ment for the lighting of the Embankment and Westminster 
Bridge. The Council on Tuesday adjourned a proposal to 
appoint a resident foreman for the generating station on the 
Victoria Embankment. 
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Economy in Electric Light ! "—Such is the headline 
of a leaflet in which are set forth the merits of a wonderful 
invention designed to give “ increased light at less cost." The 
idea is so simple that everyone will want to kick himself for 
not thinking of it before. Quoting from an alleged 
„Translation from MopEnN ELECTRICIAN,” whatever that 
may be, The composition contained in this useful tool 
occasionally applied to the contacts of the lamp promotes 
COMPLETE CONDUCTIVITY, OBVIATES CONTACT RESISTANCE, 
REDUCES RAPID EXHAUSTION, which means INCREASED 
LIGHT and ho CURRENT WASTAGE.” The “useful tool" is 
a “stylus,” which contains sufficient composition to treat 
150 16-c.P. lamps, and should be used monthly during the 
lighting season ; the size of the lamp doesn’t matter. The 
instructions are :—** Disconnect the lamp from the Holder, 
remove all dust particles, dip the Stylus Composition in a 
little water and RUB LIGHTLY on the two small brass contacts 
at the top of the Lamp—replace and switch on as usual.” 
This we did, but the application had no effect on our 
obstinate lamps. The composition, a small rod about 
1} inches in length, looks and smells like glycerine soap ; 
and on applying a match it frizzles up. It is, however, 
an insulator in itself, as was shown by cutting 
two very thin slices off the end of the “Stylus,” 
and placing them on the lamp contacts, when the 
lamp refused to glow until the waxy mess was broken 
through. By placing a slice in the circuit of a battery 
and electric bell, the latter was silenced. "Truly the prospects 
before the Nernst and other new lamps might be sadly 
clouded were it not for one sentence, pregnant with subtle 
meaning“ Consumers will realise the value of the Stylus 
after one trial ! " | 


Electric Traction in London.—Electric traction is a 
card which the Progressive party are making a great deal of 
in connection with the approaching election of the L.C.C. 
One of the “ Progressive” daily papers argues that now’s 
the time for a real decisive vote of confidence in the London 
policy as opposed to the policy of private interest and private 
enterprise," One might almost imagine that all electric 
tramway systems owned by private companies were sinful 
failures, while the great boon of municipalisation left nothing 
to be desired. The provision of the Liverpool municipal 
system of trolley lines is held up as an example, but the 


Daily News writer prefers not to mention the large networks : 


of trolley lines at Dublin, Bristol, Middlesbrough and other 
places where systems carried out by companies have con- 
ferred enormous benefits upon the citizens. We quite agree 
that the present state of the London tramways is nothing 
short of a disgrace when we compare it with those of other 
large cities, but as we have said before, the L.C.C. (and very 
largely the ** Progressive" party) have themselves to blame 
for preventing private individuals or companies from working 
the lines electrically some years ago. Had these been allowed 
their way we should not need to go 80 far as Liverpool to find 
an example of how to do it. Party organs are accommo- 
dated with short memories on occasions (not always 
due to change of editors), but seeing that the 
L.C.C. has already got possession of many miles of lines, and 
is bound to a policy of electrification forthwith, it seems a 
pity that the matter of electric traction should be made one 
for party cry. We are not concerned with the success or failure 
of either party as such. What we want to see, and that with- 
out any further delay, is a complete system of electric tram- 
ways in operation in London. It will bea boon to the general 
public, and a blessing to the electrical engineering industry. 


Tramway Exhibition and Congress, 1902,—As has 
already been intimated in our columns, the Union Inter- 
nationale Permanente de Tramways have accepted the 
invitation of the Tramways and Light Railways Association 
to hold their congress in London next year. The reception 
dates are July 1st, 2nd, 3rd and 4th, 1902. Arrangements 
~ ure also being made for holding at the same time a light 
railways exhibition in London under the management of 
the Tramway and Railway World, who so successfully piloted 
the Exhibition of 1900 at the Agricultural Hall. Mr. N. A. 
Thompson, the secretary of the Tramways and Light Rail- 
ways Association, is inviting members of his Association to 
become members of the Union Internationale. 


\ 


Electrical Engineer Volunteers. — It has been 
announced that Captain A. Bain, Electrical Engineers, 
Royal Engineers (Volunteers), is granted the temporary rank 
of Major in the Army whilst serving with the Volunteer 
Section in South Africa, | 

The following officers are granted the temporary rank of 
Captain in the Army whilst serving with the Volunteer 
Section in South Africa: Captain J. J. F. O'Shaughnessy 
and Lieut. the Hon. R. Craven; and Lieut. J. E. Pearce 
and Second Lieut. E. H. Leaf are granted the temporary 
rank of Lieutenant. 

A Chelmsford paper says that the Electrical Volunteers, 
numbering about 100, have begun training at the head- 
quarters in London previous to sailing for the seat. of war. 
Captain D. Brady, R. E., Adjutant to the Electrical Engineer 
Volunteers, is to go with the Compeny, his duties as Adju- 
tant at home being meanwhile discharged by Captain H. M. 
Leaf. 

The Commander-in-Chief has approved of officers of the 
Electrica! Engineer Volunteers, who have rendered good ser- 
vice in South Africa, being granted, at the close of the war, 
honorary rank in the Army corresponding to the rank held 
while on active service. 


Water - Tube Boilers. — Prof. Hudson Beare, of 
University College, London, has arranged for a special 
course of lectures on water-tube boilers and the principles 
underlying their construction and working, which will be 
held at University College shortly. The lectures are to 
include a short historical notice of the development and intro- 
duction of the water-tube boiler, a discussion of the great 
importance of good circulation in water-tube boilers, and of 
the value and efficiency of heating surface and its relation to 
grate surface. All the better known types of water-tube 
boilers, both for electric lighting and other purposes, are to 
be fully described, together with the accessories met with in 
connection with tubulous boilers. The advantages and dis- 
advantages of the adoption of water-tube boilers are to be 
discussed, and we understand that the lectures are to be 
largely illustrated by lantern slides and models. Prof. Beare 
has secured the services of Mr. Leslie S. Robertson, 
A. M. Inst. C. E., &c., for these lectures. Mr. Roberteem has. 
made the subject of water-tube boilers a matter of special 


_ study, and has recently edited the English edition of 


M. Bertin's well-known book on this subject. 


Lectures.—On Thursday last week Dr. Oliver Lodge, the 
first principal of the new Birmipgham University, delivered 
his presidential address to the members of the Wolver- 
hampton Literary and Scientific Society in the Agricultural 
Hall, Wolverhampton. Dr. Lodge took as his subject, 
* Some Recent Discoveries in connection with Electricity 
and the Nature of Matter." 

Before the Edinburgh Architectural Society last week, a 
lecture on * Electric Power in Buildings" was given by Mr. 
Wm. A. Agnew. 

Prof. A. Jamieson lectured last week at Glasgow, under 
the auspicessof the Springburn Representative Council, on 
* Electricity." — 


Appointments Vacant.—The Institution of Electrical 
Engineers i8 wanting an accountant clerk at £200 per 
annum. The Bath City Council wants an electrical engi- 
neer at £350 per annum. A clerk is wanted for the Metro- 
tropolitan Borough of Woolwich, electricity department, at 
£100 per annum. The Southport Electricity Committee 
wants a shift engineer and an electrician-in-charge ; switch- 
board attendants and others are required for Hoylake and 
West Kirby. A shift engineer is required for the Man- 
chester electricity works. An engineer and manager is 
wanted for the Lincoln electricity works at £300 per 
annum. See Official Notices to-day. 


Fatality.—A miner met his death at a Soothill Colliery 
on 15th inst. by receiving a 500-volt electric shock. At 
the inquest on Saturday, a verdict of * Accidental death ” 
was returned. | 
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Personal.— Mr. C. F. Metzger, who for some years past 
has controlled the Bath electricity undertaking, has been 
Selected from 214 candidates to be city electrical engineer for 
the city of Manchester. Some of our readers will remember 
the difficulties against which Mr. Metzger had to contend 
in the old days at Bath, and they will join with us in 
congratulating him upon his appointment to Manchester, 
where we have no doubt he will make his influence felt, before 
long. l 

The Electricity Committee of the Manchester Corporation 
has appointed Mr. L. D. Price, of the Central London 
Electric Railway, assistant electrical engineer at a salary of 
£500 per annum. 

The Taunton Town Council has raised the salary of Mr. 
E. B. Thornhill, from £200 to £300 per annum. 

Mr. George W. Smith, who for 30 years has been the 
manager in France of the Persan works of the India-rubber, 
Gutta-percha and Telegraph Works Company, has received 
from the French Government the Cross of the Legion of 
Honour, and en the 9th inst. about 700 workpeople, as a 
demonstration of their esteem and affection for their chief, 
presented him with a cross of that order in brilliante. - 


Electrical Transmission.—* P. M. H.” writes:—* I 
notice in the article on * Electric Transmission in Factories 
and Mills’ in the ELECTRICAL Review for February 8th, 
the author of the paper states that ‘synchronous motors of 
the revolving field type are self-starting from rest at light 
loads, and can be overloaded at least three times their normal 
load without dropping out of step.’ Surely this is incorrect, 
as all synchronous motors (unless specially designed with 
copper conductors embedded in the pole-pieces, a system 
which, I believe, is rarely used) require to be run up to 
speed by auxiliary means and synchronised with the gene- 
rator, and I doubt very much whether they will stand three 


times their normal load without dropping out of step, and 


would like to hear from some of your readers if they con- 
sider this is possible." | 


Subways for Pipes and Tubes,—The General Pur- 
poses Committee of the L.C.C., in the course of a long 
report dealing with the resolutions passed at the recent Con- 
ference of London local authorities on all matters affecting 
the streets, stated that several authorities had urged that 
some remedy should be found for the frequent opening up of 
public ways by water, gas, electric light, and telephone 
companies, The Conference adopted the following resolu- 
tions :— | 

l. That the Conference is of opinion that in all new leading 
thoroughfares subways should be constructed in which the water 
and gas mains, pipes, &c., could be placed. 

2. That this Conference is of opinion that the time has arrived 
for concerted action on the part of the local authorities of the 
metropolis to remedy the inconvenience, annoyance, loss of time and 
money now caused by the operations of the gas, water, telephone, 
and electric lighting companies in laying down, renewing, main- 
taining, and repairing thcir mains, pipes, services, and wires. 

The Committee recommended that these resolutions should 
be referred to the Improvements and Highways Com- 
mittees for 


expressed the hope that the Committees would consider the 
question as to what legislation would be necessary to give 
effect to the proposals. It might be well, too, to make some 
provision for imposing a tax upon the companies for each 
square foot of the street that is open over 24 hours. 


Municipal Trading.—Lord Avebury delivered his 
presidential address at the meeting of the Royal Statistical 
Society on Tuesday at St. Martin's Town Hall. The 
subject was “The Growth of Municipal and National 
Expenditure." j E | 


English v. German Trading.—A private letter from a 
prominent Australian citizen is printed in the Times to show 
how the Germans push trade. We need not quote the details 
into which he enters, but he sums up by saying :—No wonder 
that English trade is said to be on the down grade.  ** Slower 
steamers, slower railways, and no advertising." 


consideration and report, and this was 
agreed to after some observations from Earl Russell who- 


Wiremen v. Carpenters.—The Asylums Committee of 
the L.C.C. has reported that difficulty had arisen at the 
Horton Asylum in consequence of the casing and capping 
in connection with the electric light installation being fixed 
by wiremen, the Amalgamated Society of Carpenters and 
Joiners claiming that the work should be done by carpenters. 
The contractors had been asked to employ carpenters for thie 
work, but in the absence of any stipulation in the contract 
they had declined to do so, and the Committee were unable 
to insist upon the contractors complying with their request. 
Being of opinion that similar difficulties should be avoided 
in future, the Council decided that the trades to be employed 
in the more important sections of any works to be carried 
out under contract should be specified in a schedule to be 
added to the contract. | 


Higher Pressure Supply.—In the House of Commons 
on Monday Mr. G. Balfour said he was informed that the 
Chelsea Electricity Supply Company, Limited, desired to 
change their standard pressure from 100 volta to 200 volts, 
and that in order to induce consumers to take the higher 
pressure, they had given notice that after July 1st next con- 
sumers taking a supply at the lower pressure would be 
charged a rate higher than that to be charged for supply at 
the higher pressure. The higher rate was within the 
maximum price fixed by the provisional order, but whether 
the company were entitled to charge different rates to con- 
sumers supplied at different pressures was a legal question on 
which he was not prepared to express an opinion. He had 
no power to give or refuse sanction to the proposed charges. 


The Institution of Electrical Engineers.— Last night 
the Dublin section met by kind permission at the Royal 
Dublin Society, when a paper was read by Mr. Arthur Jacob, 
member, on “The Electrical Equipment of the Dublin 
United Tramway Company's System.“ 


. Electricity in the Navy.—On Tuesday, 19th inst., 
there was launched from Messrs, Palmer's yard at Jarrow-on- 
Tyne, the first-class battleship H.M.S. Russell. This, we 
believe, is the first ship in H.M. service using electricity at a 
pressure of 100 volts, the pressure at present in use being 
80 volts. 


Marriage.—At Bournemouth last Saturday week, Mr. 
P. J. Pringle, resident engineer for Messrs, Kincaid, Waller 
and Manville, consulting engineers to the Midland Electric 
Corporation for Power Distribution, Limited, was married to 
Miss Beryl Olive Blyth, daughter of the late Sir Arthur 
Blyth. 


Submarine Boats. It is stated in Paris that the Goubet, 
submarine boat, has accomplished 25 miles an hour on a 
trial trip with electric accumulators. We beg leave to 
doubt it. | 


— — 


Newspaper Trolley Cars. —-A New. York exchange 
states that a fast trolley car is being tested in Philadelphia. 
It takes newspapers in the early morning to Chestnut Hill, 
144 miles away. It runs at a rate of 35 miles per hour, 
including a stop at least every three-quarters of a mile. It 
is an experiment made by the Union Traction Company to 
test the maintenance of high speed and the evenness of 
schedule time. Every trip is carefully watched by experts 
—the state of the metal, the thermometrical and baro- 
metrical conditions being noted, as well as the humidity and 
fog at the various stations, Automatic instruments for 
recording the speed, &c., are arranged on the back platform. 
The weight of the car, newspapers, and four persons 
occupying it is 104 tons. 


Electric Waves.—The Rt. Rev. Monsignor Gerald 
Molloy lectured at the Royal Institution on 15th inst. on 
the subject of * Electric Waves." 


Roval Society.— Among the papers read yesterday was 
one by Dr. Waller, F.R.S., on “An Attempt to Estimate the 
Vitality of Seeds by an Electrical Method." | 


Will.—Lord Armstrong's will, proved in Newcastle, gives 
the gross value of his estate as £1,399,946. 
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NEW COMPANIES REGISTERED. 


Okonite Company, Limited (69,327).—This company 
was registered on February 6th, with a capital of £120,000 in 
£2 10s. shares (32,000 preference) to acquire the undertaking and 
assets of the Okonite Company, Limited (in liquidation) subject to 
the debts and liabilities thereof, with the exception of the deben- 
tures issued by such cumpany in liquidation, to pay for the same in 
the manner provided by au agreement with the said old compauy aud 
its liquidatur, aud to mauufacture and deal iu insulated aud other 
wires and cables capable of use for telegraphic, telephonic and other 
purposes, aud for electric lighting and the conveyance of electricity, 
and to carry on the business of manufacturers of, and dealers iu, 
Okonite and other insulating materials and things used in connection 
withelectricity ; alsothe business of engineers, electricians, merchants, 
shippers, contractors, &c. The first subscribers (each with one share) 
are :—H. D. Cheever, 253, Broadway, New York, U.S.A., merchant ; 
W. Holmes. Broad Street House, E.C., sulicitor; W. T. Ogden, 6a, 
Austin Friars, E.C., chartered accountant; J. G. Denyer, 15, Ostade 
Road, Brixton Hill, S. W., incorporated accountant; A. Keeman, 67, 
Amhurst Road, N.E., clerk; T. W. Doran, 48, Trinity Road, Wood 
Green, N., clerk; aud M. Foster-Cooper, 57, Moorgate Street, E.C., 
solicitor. The number of directors is not to be less than two nor 
more than five; the first are F. C. Hones, H. D. Cheever, W. L. 
Caudee, J. H. Cheever, and W. F. Gaston ; remuneration of directors 
resident in the United Kingdom, £52 10s. each per annum; of those 
resident in the U.S.A., a share in the profits made in America. No 
initial public issue. Registered office, 64, Austin Friars, E.C. 


Plumpton Brothers, Limited (69,3 10).— This com- 
pany has just been registered, with a capital of £100 in £1 shares, 
to carry on the business of electrical eugiueeriug 1n any form what- 
ever, to manufacture every kind of work, eugineering or otherwise, 
whether applicable to electricity or part electricity and part gas 
or otherwise, to provide and supply electricity, force, light aud 
heat, &c. The first subscribers (each with one share) are :—Thomas 
Plumpton, 1B, Cooper Street, Mauchester, chartered accountant; 
Miss J. B. Plumpton, 73, Hartington Street, Moss Side, Man- 
chester; Robert E. Plumpton, 73, Hartiugton Street, Moss Side, 
Manchester, electrical engineer; Mrs. A. V. Marnell, 17, Walter 
Street, Chorlton-on-Medlock, Manchester; Miss E. M. V. Plumpton, 
169, Albany Road, Camberwell, S.E.; John Plumpton, 73, 
Hartington Street, Moss Side, Manchester; and Mrs. Mary A. 
Crowe, 109, Albany Road, Camberwell, S.E. Registered without 
articles of association. Registered office, 1B, Cooper Street, Man- 
chester. |j 


City and Suburban Electric Carriage Company, 
Limited (69,349).—This company was registered on February 9th, 
with a capital of £500 in £1 shares, to carry on the business of 
cycle, velocipede, cart, cab, wagon, ship, boat, flying machine, 
carriage, and vehicle builders, electricians, mechanical engineers, 
machiuists, fitters, smiths, wire drawers, tube makers, metallurgists, 
saddlers, rubber manufacturers and merchants, oil refiners, gal- 
vaniscrs, japanners, electro-platers, iroumongers, carpeuters, 
joiuers, packiug case makers, suppliers of power, traction, light, and 
heat, &c, The first subscribers (each with one share) are:—G. F. 
Seagrave, 69, Falkland Road, Horusey, N., accountant; H. H. Fox, 
2, Brick Court, Middle Temple, E.C., solicitor; E. Wallace, 56, 
Moruiugton Road, N.W., law etationer; J. B. Taylor, 40, Patshull 
Road, N.W., clerk; J. P. Eldridge, 16, Marlborough Road, Bowes 
Park, N., shorthand writer; F. W. Sumpster, 14, Gerrard Street, 
Islington, N., shorthand writer, and L. Rendell, 5, Hanover 
Mausions, Maddon Street, W., solicitor. No initial public issue. 
Registered without articles of association. 


Beck & Moss, Limited (69,298).— This company was 
registered on February Ist, with a capital of £2,500 in £1 shares, 
to acquire (1) the customary fee of Faraday Works and premises of 
and belougiug to William Moss, of Howard Place, Hanley, Stafford- 
shire, electro-metallurgist, situate in Cannon Street, Hanley, 
aforesaid ; (2) the good will of the busiuess of electro-metallurgists 
carried on by the said William Moss aud Karl P. Beck, under the 
style or firm of “ Beck & Moss," at Faraday Works, Cannou Street, 
Hauley, aforesaid, with the trade marks, patents, rights, stock, plant, 
machinery aud effects of the said business; (3) the goodwill of the 
business of electro-metallurgists carried on by Joseph B. Parry and 
Richard Larsen, under the style or firm of “ Larseu & Co.,” at Elm 
Street, Hanley, afvresaid, with the trade marks, rights, pateuts, 
stock, plant, machinery and effects of the said business, and 
to carry. on the business of electro-metallurg'sts, electro- 
typers, electro-platers, enamellers, fitters, electrical and geueral 
vugineers, cycle platers,  nickel-platers, steel-facers, electro- 
chemists, metal-mounters and spinners, art metal workers, &c. 
The first subscribers are:— William Moss, Howard Place, Hanley, 
electro-metallurgist, with 700 shares; Kar] P. Beck, Canuon Street, 
Hauley, electro-metallurgist, with 600 shares; J. B. Parry, Triuity 
Street, Hauley, auctioneer, with 300 shares; R. Larsen, 11, Bruns- 
wick Place, Hauley, electro-metallurgist, with 425 shares; F. A. 
Groom, 9, Gill Street, Hauley, builder, with 50 shares; S. A. Green, 
Well Close House, Feuton, cashier, with 100 shares; aud G. G. 
Quinn, Meaford Hall Farm, Stone, science teacher, with 100 shares. 
The number of directors is not to be less than three nor more 
than five; the tirst are William Moss, Karl P. Beck, Joseph B. 
Parry, Richard Larsen and Henry Howlett; qualification, £200; 
remuneration, £5 each per annum. Registered office, Faraday 
Works, Cannon Strect, Hanley, Staffordshire. 


Braby & Tomlinson, Limited (69,338).— This com- 
pany was registered on February 8th, with a capital of £10,000 in 
£10 shares (9U0 prefereuce), to acquire tbe busiuess of electrical 
engineers and contractors, heretofore carried on at 15, Hart Street, 


Bloomsbury, W.C., by Messrs. Pritchetts & Gold, aud to carry on 


the business of electrical, civil, mechanical, sauitary, gas and water 
engiueers, electriciaus, coutractora, suppliers aud fixers of lamps, 
motors, bells, telephones, telegraphs, speakiug tubes and other 
apparatus and things, &c. The first subscribers (each with one 
share) are:—I. Braby, Bushey Lodge, Teddington, electrical 
engineer ; E. T. Tomliuson, 8, St. George's Square, S.W., electrical 
engineer; A. Child, Butler Road, Harrow-on-the-Hill, geutleman ; 
W. Braby, 1, The Chestnuts, West Heath, Hampstead, zinc mer- 
chant; H. C. Winchworth, 11, Old Steine, Brighton, gentleman ; 
E. Morgan, 13, Highcroft Villas, Brighton, electrical engineer; and 
N. Braby, Bushey Lane, Teddington, artist. No initial public issue. 
The number of directors is not to be less than two nor more than 
seven; the first are I. Braby, E. T. Tomlinson, and another to be 
appoiuted by them; qualification 40 shares. Remuneration as 
fixed by the company. 


London aud Provincial Electric Construction Com- 
pany, Limited (69,316).—This company was registered on February 
oth, with a capital of £75,000 in £1 shares, to apply for, obtain, 
promote and deal with Acts of Parliament, provisional or other 
orders, authorities or licenses relating to the incorporation of a 
company or companies for the coustruction of underground or over- 
ground railways or tramways to be worked by electricity; to oppose 
auy Bills or applications, to adopt an agreement between Lonis 
Bernt of the one part, aud Elliot G. Mason (for the company) of 
the other part, to construct, equip, maintain aud work by steam, 
electricity, cable, or other mecbanical power, any railways and tram- 
ways, and to carry on the business of railway, tramway, omnibus 
and van proprietors, electricians, carriers of passeugers and goods, 
locomotive builders, mauufacturers of rolling stock, electrical and 
general engineers, &c. The first subscribers (each with one share) 
are :—M. E. Williams, Winchester House, Old Broad Street, E. C., 
solicitor; C. T. Hopkius, Winchester House, Old Broad Street, E.C., 
clerk; F. W. Merriman, Winchester House, Old Broad Street, E.C., 
solicitor; C. F. Gillard, 80, Winchester House, Old Broad Street, 
E.C., clerk; F. Grant, 140, Clyde Road, South Tottenham, clerk ; 
E. R. Maunder, 163, Seven Sisters Road, Holloway, N., clerk ; and 
J. T. Seacombe, 80, Winchester House, Old Broad Street, E.C., 
clerk. The number of directors is not to be less than four nor more 
thau nine; the first are to be appointed by the subscribers; qualifi- 
cation, £100; remuneration, £150 each per annum, with £100 extra 
for the chairman, and £50 extra for the vice-chairman. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Pacific and European Telegraph Company, Limited 
(36,683).— This company's annual return was filed on December 22nd, 
when the entire capital of £100,000 iu £10 shares had been taken up. 


£4 has been called up on each share, resulting in the receipt of 


£40,000. 
Peru Telephone Company, Limited (29,290).— This 


compauy's annual return was tiled on Jauuary 15th, when 7 shares 
were taken up out of a nominal capital of £100,000 in £5 shares. 
No calls. ' 


SUPPLY STATION ACCOUNTS. 


THE 1899 accounts will be the last issued 


Shoreditch under the title of the Shoreditch Vestry ;. in 

Vestry future they will appear as the ‘Borough of 
Electricity Shoreditch. The 1898 accounts are overloaded 
Accounts. with a mass of detail aud ledger entries which 


were the following year omitted, much im- 
proving the clearness of the abstract. Asarule, the more closely the 
Board of Trade model form is followed the better it is. The capital 
expenditure has really increased by over £60,000 in 1899, and now 
stauds at £170,000 odd. The output increased over 50 per cent. 
and load about 46 percent. The figures all indicate how fertile 
this portion of Northern London is as an electricity-consuming 


area. 
GENEBAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure . ..£116,032* £170,8 £54,351 
Number of units sold .. 1,031,348 1,680,426 — 599,078 
Maximum load in KW. .... — .. 720 1,050 330 
Gross revenue £14,116 £22,087 £7,921 
Gross expenditure... £6,300 £15,899 £9,599 
Gross profit 1 27,818 £6,138 — 1,678 
Average price per unit sold...  312d.  8*28d. t lid. 


* Of this sum £6,909 was transferred to the refuse destructor ace»un', leaving 
the net capital at £103,123 at end of 1895. \ 
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The revenue statement shows the drop of 4d. in the gross 
receipts per unit, notwithstanding an increase of over pad. in the 
revenue for energy sold. This is explained by a diminntion of no 
less than £572 in the monies received from other sources, by which 
a fall of 16d. in the receipts. was nearly balanced by the improved 
figure for energy. 

'The profits from the wiring department were almost wiped out in 
1899, the expenditure, &c., being :— 


Year 1899. £ s.d. 


Year 1898. £ x. d. 
Materials, wages, and su- Wiring and fitting yos . 8480 17 1 
pervision paid for . 3,292 1 0 Less bad debts . N26 
Less works in hand, 1897 1,041 15 6 — ' — 
P —————— 458 14 7 
9250 5 6 Less costs of wages, &0. . . 9,462 14 1 

Add works in hand,1893.. 830 18 3 
Profit in 1809 106 

268t 8 9 

Less bad debts... s 83 4 4 

2,548 19 6 

Less costs of wages, Ko.. . 2,268 6 3 

Profit in 1898.. 280 18 2 


These figures give an idea what is done by a department about 
which there has been so much talk. In our opinion, unless a fair 
profit be made, the local authority is entering upon unfair com- 
petition with wiring firms. 

The sales, &c. for the last three years were distributed as 
follows :— 


Year Units Private Public Number of public 
generated. supply. lamps. lamps. 

1897... 491,107 203,504 80,791 57 ares, 114 32-0. p. incandts | 

1898... 1,276,322 892,753 138,595 151 ,, 302 „ PEE 


1899... 2,135,191 1,263,663 360,763 169 arcs only 


In 1897 the sales did not include the energy used by the lift and 
fan motors on the destructor. In 1898 this energy was allowed for, 
and since then the sales include the quantity so used—a perfectly 
fair thing—but in 1897 no less thau 156,725 units, or nearly one- 
third of the total energy generated, was entered under the head of 
“Used in works." The quantity now used in works is 479,014, and 
the quantity not accounted for 25,751 units. 


REVENUE STATEMENT. 
1808. 1899. 
Gross Per unit. Gross, Per unit. Increase. 


Sale of energy ..  .. . £13,422 312d. £21,915 3°23d. ＋ 11d. 


Meter rents 2 94 ‘Old. — — Old. 
Profit on wiring depariment.; 281 07d. 1 00d. — 07d. 
8 f Rent ived 
5 tale: ‘of old} 389 09d. 191 Old. — 08d. 
material i 
Gross revenue .. £14,116 329d. £22,037 324d. — 05d. 


The cost sheet shows an increase of 87d. in both works costs and 
total cost. This is due to coal aud repairs, both items being high, 
even for a metropolitan station. Coal at 1,5d. per unit is a revela- 
tion to those who heard the sanguine speeches by the late chairman 
and others at the opening of the works. Nearly £7,700 has been 
spent in 1899 in fuel, against less than £1,400 the previous year. 
Evidently the station is ceasing to gain much advantage from its 


dusty neighbour. Repairs have gone up from a little over 1d. to 
over id. 
Cos?!0» PRODUCTION. x 


1899. 1,09. 
Gress. Perunit. Gross. Per unit. Increase. 
Joa ding seme f 1376 32d. £7,694 118d, 4 814. 
Oil, wante, water and engine | 465 "11d. — 669 -10d, — 014. 
Arles and wages incurred 
mime iE) 189 d 390 MM ooa. 
on street lamps 
and maintenance 
bollers. dynam T 1,208 28d. 2,08 85d. 4-074. 
and public lamps 


Works cost .. £4,921 1l'lód. £13,732 2°O2d. ＋ 87d. 


i Benit, rates and taxes 151 ‘04d. 466 *07d.| ＋ 03d. 
8 
ner, gre 596 14d. 892 13d. -—-01d. 
General 
charges, stationery and 575 138d. 708 ?*10d. — 03d. 


prinsing, law charges and 
u 


ra · i 

er exp nes: Accident 
co pen: at ion, certifica- 
tion of meters, percen- 
tage on “free wired” 


supply, &c. 
Total eosts .. £6,300 


. — 
| 
| 


—— —— — — — 


147d. £15,899 $*84d. 1 87d. 


The gross profit has fallen £1,678 owing to the more than doubling 
of the expenditure agaiust an increased iucome of a little over 50 
per cent. The financial chrryes have also shown a remarkable 
change of £3,348, beiug £2,226 in 1898 and £5,574 in 1899. Taken 
at per unit, the figures appear :— ! 


1898. 1899 
Gross profit . 1:82d. 90d. 
Financial charges . . 524d. 82d. 
Net profit 1:30d. 08d 


At the end of 1899 a profit of £1,600 is shown in the accounts, as 
carried forward. This is made up as follows:— 


Net profit at end of 1899.—From 1897 accounts .. £781 
„ 1898 „ .. — 955* 

„ 1899 „ .. 564 

£1,600 


* This figure is obtained by adding to the £163 shown in profit statement a 
sum of £92 given in the 1898 account, as charges for energy supplied to fan and 
lift motors in 1897 and not charged for in that year's figures. 


Altogether the accounts are very interesting, particularly as 
Shoreditch is a manufacturing district, and has had a phenomenal 
electrical growth. We have so often dealt with some aspccts of the 
question in our other columns, that we think the statements now 
given prove the correctness of views set forth from time to time in 
the pastifew years. 


PRorrT STATEMENT. 


1898. 1899. 
Interest on loans and overdraft £1,482 £4,427 
Sinking fund for repayments .. ..  .. .. 744 1,147 
Net profit oarried to reserve fund... 1,000 oi 
» ma credit of rates .. sis Ma 4,427 "e 
ii » forward vs ai ‘6 92 163 564 
Gross profit £7,816 £6,138 


THE accounts of the electrical department of 


Nelson the combined gas and electricity undertaking of 
Corporation the Nelson Corporation are attractive on account 

Electricity of the rather remarkable figures presented. All 

Accounts. are small, but the costs and return per unit are 


low, so that we have the exceptional result of a 
system selling less than 100,000 units annually makiug a net profit 
of roughly £300. Mr. Alexander Allan, the engineer and manager 
of the gas and electricity works, must be cougratulated upon these 
results, but we would suggest to him the propriety of having the 
financial statemeut preseuted iu the statutory Board of Trade form, 
as that adopted is certainly not what the Acts require. 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure £10,613 £11,841  £1,328 
Number of units sold  .. 88,874 94,648 5,769 
Number of lamps connected 6,000 8,500 2,500 
Maximum load in WM -— 112 119 7 
Gross revenue ...  ...  « £1,708 £1,828 4125 
Gross expenditure... 85 sk £771 £940 £169 
Gross profit ids eis £932 £888 — 444 
Average price per unit sold 4°47d., 4*80d. 7 08d. 
The revenue was made up as follows :— 
Year. Public lighting units. Private supply unite. Total sold. 
1898 2,600 86,274 88,874 
1899 2,600 92,043 94,643 


The prices charged are 5d. for lighting and 3d. per unit for power. 
The public lighting is at present represented by two arcs of 10 
amperes, and two of 15 amperes. It will be seen that the receipts 
per unit for energy remain about the same figure as in 1898. The 
gross return of under 43d. per unit is most moderate for such a small 
undertaking. 


- 


RuYENUB STATEMENT. 
1898. 1899. 


Gross. Perunit Gross. Per unit. Increase 
Bale of energy .. .. .. £1,655 447d. 41,774 450d. ＋ 03d. 
Meter rents „„ 48 13d. 54 14d. + Old. 
Sale of lamps, 406. — — — — 


Sundry fees T T Sa EE 


D il — — — —— 


Gross revenue ... £1,703 460d. 81,828 464d. 04d. 
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The coal bill is enough to make engineers’ mouths water. Even 
the rise of nearly pod. in this item still leaves it well under zd. per 
unit, but it seems extraordinary that & works could be run at all on 
£169 worth of fuel in a year. Naturally wages are high, and here 
occurs the largest chance of a rise, equalling td. Taking a slight 
improvement in the amount for repairs, we find the works costs has 
risen by nearly 4d., and almost reaches 2d. per unit, while tho 
appearance in 1899 of the new item for salaries brings the total cost 
up by almost jd.to approaching 2:d. This figure, however, com- 
pares so well with many larger and more ambitious works, that it 
reflects every credit upon those who have obtained it. 


Cost or PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Coal s 6s Gs " £132 364d. £169 »43d. + 07d. 
Oil, waste, water and engine 44 11d. 43 "lld. *00d. 
Sale tecand PAGG incurred 
in eneration and distri- | 247 67d. 349 *87d.  - 20d. 
Repeirsand maintenance of 
buildings, engines, boilers, | 207 56d. 205 "523d. — 04d. 
dynamos, &c. „TTT 
Works costs .. £630 1°70d. £760 1°938d. +°23d. 
Rent, rates and tares — .. 117 32d. 126 *89d. 00d. 
Managemes$ expenses, 
salaries of managing et — — 29 Od. 7 07d. 
neer, secretary, clerks, &0. 
rise 5 
g . ee 25.99. 00d 
Insurance 
Other expenses ea 25 = = = — — 
Total costs ... £771 208d. £940 9*88d. 4. 30d. 


The gross profit has been adversely affected by the increase in 
costs. On the increase in gross revenue of £125, the extra expendi- 
ture was £169, or a difference of £44, which reduced the gross profit 
from £932 to £888, still a very fair part—almost half—of the 
gross revenue. The financial charges in 1898 took £583, orat the 
rate of 1'58d. per unit, and in the next year £599, or 151d. per unit. 
The extra of £16 on the financial charges, added to the reduction of 
£44 on the gross profit has left the net profit at £289, or £60 less 
than in 1898. The gross profit represented 2:52d. and 225d. 
respectively in 1898 and 1899, and for these years the net profit 
was ‘94d. and 74d. per unit sold. All this has been done with 
plant comprising 0::e 33-Kw. and one 44-Kw. machine (and a battery 

giving 88 kw. for three hours) as machinery in the generating 
station. 


Prorit STATEMENT. 


1898. 1899. 
Interest on loans - sá £326 £342 
Sinking fund for repayments ..  .. - 257 257 
Net profit carried forward es š - 349 289 
Gross profit eg .. £932 £888 


CITY NOTES. 


Telegraph Construction and Maintenance Company. 


THE report for 1900, to be submitted to the mecting to be held in 
London on 26th inst., states that the accounts for the year show a 
net profit of £100,196 after charging the interest on the debentures. 
To this must be added £53,803 brought forward, making £153,999. 
From this is deducted the interim dividend of 5 per cent., paid 
July, amounting to £22,410, leaving £131,589 to be dealt with. Of 


The British Insulated Wire Company, Limited. 


TE directors’ report for the year ended December 31st, 1900, to be 
Submitted to the shareholders at the meeting to be held at the 
Adelphi Hotel, Liverpool, on February 25th, 1901, at 12 o'clock 
noon, reads as follows :— 


The direotors herewith submit the balanoe-sheet and profit and loss account 
for the year ended December 31st, 1900. 
.. £194,226 0 11 


The gross profits for the year amount to. a as 
the halance brought forward from 
A ` 6,492 14 9 


To which has to be add 

the previous year «is y we ‘ se - ia 

Making a total of .. £140,658 15 $ 

From this have to be deducted the total cost o 

administration, legal expenses, patent fees, 
o. m ad P 82 2a e .. £77,908 11 4 
Depreciation off the buildings, plant, and 

machinery, according to scale m s 
Written off patents ns T oe oe 
Debenture interest for the year .. E .. 2,500 0 
Interest on preference capital for the year .. 17,987 18 6 


66,195 0 4 
Leaving & balance available for dividend, 
reserve, &c., of we di T T s 74,108 15 4 
Out of this balance the interim dividend at the 
rate of 10 per cent. per annum already paid 
on the ordinary shares absorbs the sum of .. £193,451 7 9 
And the directors have decided to transfer to 
reserve the sum of. m - m .. 23,400 Q 0 
84,881 7 9 
Leaving a balance of 390,289 7 7 


as shown by the accompanying balance sheet. 

The directors recommend that a dividend be now declared of 82,518 12 8 
making with the interim dividend . a total divi- 
dend for the year of 15 per cent. on the ordinary shares, 


carrying forward to next account a balance of .. ` .. .. £6,763 15 4 


The amount now transferred to reserve, £22,400, together with the amount 
received as premium on shares make & total reserve of £200,000. During the 
year 30,000 preference shares of £5 each have been issued at a premium of 10s. 

er share, and 80,000 ordinary shares of £5 each at a premium of £5 per share. 

he premiums thus received, £165,000, together with £12,600 formerly received, 
make £177,600. The new copper rolling and drawing department is now in 
active operation, and has fully justifled the capital expenditure on these works. 
It will, however, be necessary to further extend them in the near future. The 
company has acquired the freehold property commencing at The Hollies,” 
Warrington Road, Prescot, extending iu & westerly direction and giving an 
important frontage on Kemble Street. The debenture issue of £50,000 matured 
on December 31sr, 1900, but ag the directors contemplated in the near future 
making a larger issue on more favourable terms, arrangements have been made 
with most of the holders to temporarily extend their bonds to June 30th, 1901. 
The results of the year's working have been very satisfactory, and the business 
of the company has considerably increased. Large additions have been made 
to the buildings and plant, for the purpose of coping with the great increase of 
the company's business, and the directora bave still further extensions in 
contemplation. Mr. W. Marriner Hrigg and Mr. 8. Z. de Ferranti, who are the 
retiring directors, being eligible, offer themselves for re-election. Mesars. 
Chalmers, Wade & Co., the auditors, also retire, and offer themselves for re- 
election. 


Westminster Electric Supply Corporation. 


THE directors’ report for the year 1900 reads as follows :— 


The supply of current, which on December 81st, 1899, was provided for the 
equivalent of 421,445 lamps of 8 C.P., had increased by December @lst, 1900, to 
the equivalent of 469, 589 5 At the present time there are on aircuit the 
equivalent of 479,056, and applications have been received for a further 7,056 
lamps of 8 c.P. The length of roadway in which mains have been laid now 
exceeds 54 miles, making about 219 miles of ways, into which upwards of 188 
miles of copper (strip and cable) have been drawn. Since last meeting the 
directors have entered into an agreement with the Vestry of 8t. George, Hanover 
Square, for lighting the whole parish by electricity. The experimental lamps 
erected near Victoria Station, which have been in use for some time pest, have 
given great satisfaction. The mains for this purpose are being laid, the lamp- 
posts are being rapidly erected. and in a short time a considerable section of 
the area will be lighted by arc lamps. The continued high price of Welsh 
steam coal has entailed an extra cost of about 50 per cent. for fuel; and bas, of 
course, materially affected the profits of the past year. Bince the supply of 
current has been given at 200 volts, the revenue has also been reduced bv the 
allowance of 8 per cent. to consumers supplied at that pressure. All the con- 
sumers, 5,651, with the exception of nine, are now oh the 200-volt circuit. 
During the year, in accordance with resolutions passed at the extraordinary 
general meetings, ordinary share capital to the amount of £148,100 has been 
duly issued at par to the shareholders. A large proportion of this sum has been 
expended on the joint undertaking of the 8t. James's and Pall Mall Com y 
and this Corporation, in the purchase of lands and erection of works at North 
Bank, Marylebone. This capital must necessarily, until the opening of the 
works for supply purposes, reinain unremunerative. An interim dividend, at 
the rate of 10 per cent. per arnum, for the half-year ending June 30th, 1900, has 
been distributed. After allowing for depreciation, sinking fund, &c., the net 
balance available for dividend is £30,536 19s. 4d., out of which the board recom- 
mend the payment of & dividend at the rate of 11 per cent. per annum, less 
income-tax, for the past half-year, carrying forward a balance of £8,660. The 
directors regret that during the year, owing to his appointment as Governor of 
Madras, their colleague, Lord Ampthill, has had to resign his seat at the board. 
In accordance with Article 127 of the articles of association, they have elected 
Lord Kinnaird to fill the vacancy. In accordance with the articies of associa- 
tion, two of the directors. Lord Suffield and R. W. Wallace, K.C., retire; but, 
being eligible, offer themselves for re-election. 


BTATEMENT or ELECTRICITY GENERATED, SOLD, &c.—Year ending December 81st, 1900. 


—————— — — —— — — 


Quantity utilised. 


Quantity expended in distribution. 


= 
Board Total No. of lam 
ot Iride Used on works quantity 1 on circuit, 
units Sold for lighting accounted for December 31st, 
generated. TEE LN meter testing, Total. In batteries. In feeders. Total. for. j 1900. 
` : &c. 
8,618,640: 7,281,109 80,265 7,861,874 19,425 971,128 990,553 266,713 469,589 


this sum the directors propose to distribute a dividend of £1 4s. per 
share, together with a bonus of 6s. per share, absorbing £56,025, 
being at the rate of 124 per cent., and making, with the amount 
already paid, a total dividend for the year of £2 2s. per share, or 
17% per cent., leaving £75,564 to be carried forward. The directors 
propose to add a further £10,000 to the pension fund, established in 
1899, for the benefit of the company's staff. 


8 351,927 


General Eiectrolytic Parent Company. 


THE Financial News states that Messrs. Chalmers, Wade & Co., 
chartered accountants, Liverpool, have made a thorough investi- 
gation of the company’s financial position on lines laid down by 
counsel, and the directors submit a revised balance-sheet to 
January 31st. 


* 


=e — —— e . 8 
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The balance at the credit of profit and loss account, as shown in the accounts 
published last year, has been increased on the revision by £2,835, thus making a 
total of £59,841. m this sum has been deducted the cash dividend declared 
on March 21st, 1900, and the surplus of the past year's revenue has been 
added, leaving a net balance at the credit of profit and loss account on 
January 81s$, 1901, of £49,536. This is represente by £62 in cash and 49,474 
fally paid up ordinary shares in the Electrolytic Alkali Company, Limited. 
The direotors recommend that 45,773 of these shares be distributed among 
the shareholders by way of dividend, at the rate of eight shares in the Elec- 
trolytic Alkali Company, Limited, for every five shares held in this company. 
This will leave a balance of £8,702 in shares and £62 in cash to be carried 
forward to the next account. The directors are of opinion that very satis- 
factory progress has been made with the construction of the works af the 
Electrolytic Alkali Company, Limited, at Middlewich, Cheshire, in whicb 
undertaking the company is very deeply interested. 


The Windsor Electrical Installation Company, 


Limited. 


THe fifth annual report states that the company's business is 
steadily progressing. The number of lamps and motors installed on 
December 31st, 1899, was equivalent to 13,878 of 8-c.p. During the 
year 3,930 were added, bringing the total to 17,808 at the end of 
the year 1900, of which 1,083 represent the motor power. 


The additions to the mains and machinery during the year have not been 
large, the expenditure on capital account amounting to £6,764 148. 4d., bringing 
the total capital expenditure up to £53,670 8s. 5d. The principal expenditure 
was on mains, which included a new cable to Windsor Castle, where a con- 
siderable number of additional lights have been connected, and also in St. 
George's Chapel. A new battery of accumulators has also been provided and is 
now working. This, it is hoped, will be of sufficient capacity-to supply the day 
load, and thereby effect a considerable saving. The net profit for the year is 
£4,872 11s. 11d., and this would have been considerably increased but for the 
high price of coal. The faveurable feature of the accounts is that over three- 
fourths of the profit has been earned from the supply of electric current. The 
tota] amount of pron: available fòr distribution, including the balance of 
£690 12s. 8d. brought forward from the previous year, is £5,063 4s. 2d. Out of 
this the directors recommend the declaration of a dividend at the rate of 8 per 
cent. for the year, free of income-tax. Aninterim dividend of 8 per cent. having 
already been paid, the remaining 5 per cent. will be distributed forthwith. 
After payment of the dividends a balance of £1,400 14s. 2d. will remain, out of 
which the directors recommend that the sum of £750 be added to the deprecia- 
tion, renewal, and reserve fund, and out of the remainder the shareholders will 
be asked to vote the sum of £350 for directors’ fees. The sum of £8,747 9s. 6d. 
was received during the vear, representing the premiums on the issue of the 
balance of the share capital less expenses, and the directors recommend that 
21, f00 of this sum be carried to the dividend equalisation account, and the 
remaining £2,247 9s. 6d. to the depreciation, renewal, and reserve fund, bringing 
that account up to tbe very substantial total of £5,919 10s., and the reserve for 
equalising dividends up to £2,000. 


The meeting is to be held at Windsor,on Wednesday, March 
27th. 


Cambridge Electric Supply Company. 


THE ninth annual general meeting was held at the offices, 
Thompson's Lane, Cambridge, last Friday. The report reads :— 

Your directors have pleasure in reporting that the progress of the company 
continues to be satisfactory. During the year 1900 there had been added to the 
company's mains the equivalent of 2,863 8-c.P. lamps, making the total 80,896. 
The number of units supplied has been 857,485, an increase of 59,048 or 19 per 
cent. In spite of the large increase in the price of oos] the company has been 
able to more than maintain its income without increasing the price of 
electricity. The company, after paying all charges, placing £250 to the 
extinction of preliminary expenses, £488 14s. 10d. to the extinction of suspenre 
account, and £750 to depreciation account, has a balance of £4,278 10s. 1ld, 
which, added to £210 15s. 2d. brought forward from last year, makes 
£4,489 6s. 1d. An interim dividend of £1,418 16s. 2d., and interest on temporary 
overdraft and loan £198 18s. 9d., have already been paid, leaving a net balance 
of £2,881 11s. 2d., ou: of which the directors recommend the je of a divi- 
dend of 43 per cent., making, with 23 per cent. already paid, 7 per cent. for the 
year. 'This will absorb £2,848 2s. 5d., leaving & balance tocarry forward, subject 
to fractional adjustment of income tax, of £88 8s. 9d. 


Smithfield Markets Electric Supply Company. 


THE annual meeting of this company was held at Winchester House 
last Friday, Mr. H. S. Leon presiding. 

In moving the adoption of the report, the CHArRMAN said that 
taking it altogether they would not be dissatisfied with the, balance- 
sheet. The figures in the balance-sheet were for only 12 months, 
and they had to be compared with the 15 months of the last 
balance-sheet. The 12 months’ business of the past year showed an 
increase of 6,279 8-c.P. lamps of 57 new customers. There still re- 
mained in the markets about 100 new shops to be lighted. When 
these came on they would be profitable customers, being long-hour 
consumers, and the machinery was sufficient to enable them to 
supply all without any further capital outlay. In December they 
spent about £3,000 upon a new engine and dynamo. This was now 
running. A new boiler had also been acquired. This new plant 
was paid for by issuing £3,800 second debentures, raising this issue 
to £8,000. In future they would limit any further issue of capital 
only to works which would show a direct and immediate profit. 
They intended to maintain their equipment from revenue. They 
had placed £1,000 to depreciation fund and that policy they would 
maintain. The debit side of the revenue account showed the coal 
bill at £4,155 for 1900 against £2,600 for the previous period. The 
board was not nsible for the rise in the price of coal ; it was 
& regrettable incident, and it had occasioned very heavy working 
expenses. They expected that the price of coal would be something 
lower in the year 1901 than it was in 1900. They had made no 
unfavourable contracts, but were buying only for a month ahead. 
Last year he anticipated that the gross revenue for the year 1900 
would be £9,672 and the net expenses at £6,900, but the balance 
sheet showed them to be very different, the gross revenue being 
£15,187 and the expenses £10,735. The gross profit was £4,452, 
and,but for the price of coal a much better result would have been 
obtained. As to the future, both classes of debentures were well 
covered, and shareholders might consider that even if they did not 
receive a dividend for the next few years, the company was being 


slowly but surely built up on a safe and solid foundation. For the 
first time since the formation of the company the directors had 
taken fees. LEE 

Mr. ScHENK seconded the motion, and gave figures showing the 
progress made by the company since it began operations. 

In replying to a number of questions, it was explained that the 
price of coal was £1 per ton in 1899 and £1 7s. in 1900. 

The motion was carried unanimously. 

The retiring director and auditors were re-elected. 


The Bristol Tramways and Carriage Company, 
Limited, 


THE directors' report to be presented to the shareholders at the 
ordinary general meeting, held at Bristol, on Thursday, states that 
the gross receipts for the year erding December 31st, 1900, amount 
to £165,115 15s. 7d., and the working and general expenses and 
renewals are £110,794 12s. 3d., leaving a net revenue of £54,321 
3s. 4d. The following amounts have already been distributed, 
viz. :— | 
Interest on 4 per cent. mortgage debenture 
stock, and temporary loans 9 T 
Dividend on 4 per cent. preference shares 
and interest on calls in advance oe 
Interim dividend at the rate of 74 per cent. 


per annum (subject to income-tax), for 
the half-year ending June 30th .. 


45,995 1 1 
7,990 16 8 


17,968 15 0 
————— £81,944 12 9 


And it is proposed to appropriate the balance 
as follows :— 

Dividend for the half-year at the rate of 84 

per cent. per annum (subject to income- 

tax) ae s 8 T us T 


To carry to reserve and renewals funds :— 


Leased premises redemption .. £500 0 0 
Contingencies... . . 1,689 0 7 , 


22,816 10 7 
£54,821 3 4 


The reserve funds will be increased from £90,444 11s. 6d., at which they stood 
at the end of the previous year, to £97,228 9s. 2d. The receipts from the tram- 
ways department show an increase of £4,270, and those of the carriage depart- 
ment an increase of £2,126. The tota] number of passengers carried during the 
year on the company’s cars and omnibuses was 26,971,606. The directors are 
pleased to be able to report the completion of the electrical conversion and 
extension of the tramways, as well as the building of the central power station 
and additional depéts, works which have together involved the expenditure of 
capital to the amount of £650,000, and called for the unremitting energies of the 
board and their officials over a period of two and a-half years. At the occasion 
of last year's report it was hoped that this result might be achieved in time to 
secure the advantage of the summer's working by electric traction, but, in con- ` 
sequence of delay on the part of contractors in the delivery of the plant, the 
general opening of the new system for public traffic was not possible until the 
end of December. Bearing this fact in view, it may be regarded as satisfactory 
that the net revenue account of the year, besides admitting of a slightly 
improved dividend, is capable of meeting. even in a greater degree than the 
preceding one, the heavy charge for dividends on temporarily unproductive 
capital outlay. Itis gratifying to the directors to feel assured that the share- 
holders have good reason to be satisfied with the future prospects of the com- 

y. During the year the 25,000 preference sbares were fully paid up, and the 
issue of mortgage debenture stock was increased to £213,100. Since the close of 
the year the latter has been further augmented by an allotment to applicants 
from amongst the stock and shareholders, making up the issue to £250,000, the 
limit for the time being. The directors purpose that the additional capital 
about to be created shall be issued, by allotment when required, as preference 
shares, ranking part passu in all respecte with the existing shares of that class, 
i.e., with the right to cumulative preferential dividends at the rate of £4 per 
cent. per annum, payable half-yearly on January Ist and July Ist, and also the 
right to rank upon the assets of the company, for the amount of the share only, 
in priority to the ordinary share capital. The directors have to record, with 
feelings of deep regret, the death of their esteemed colleagues, Mr. William 
Butler and Mr. Charles Hoskins Low, both of whom had been associated with 
the administration of the company for about a quarter of a century, Mr. Butler 
having been chairman from the inception of the undertaking in 1874, and Mr. 
Low a director for nearly as long a period. Mr. J. Clifton Robinson, C.E., and 
Mr. Samuel White, have been elected to fill the vacant seats at the board, and 
the latter appointed managing director in succession to Mr. George White, who 
has been elected to thechairmanship. Mr. Henry F. Cooper has been appointed 
secretary. Mr. Joseph Wethered, director, and Mr. Solomon Hare, auditor, 
retire at the ensuing meeting, and offer themselves for re-election. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
British Columbia Electric Railway, Company, Limited, 20,000 
ordinary shares of £10 each, fully paid, Nos. 1 to 20,000; and 
£250,000 43 per cent. first mortgage debentures of £40 each, Nos. 
1 to 6,250. Application has been made to the Committee to 
appoint a special settling day in and grant a quotation to Edmund- 
son's Electricity Corporation, Limited, 13,363 6 per cent. cumula- 
tive preference shares of £5 each. The Committee has also been 
asked to allow to be officially quoted Edmundson’s. Electricity 
Corporation, Limited, further issue of £45,000 4 per cent. first 
mortgage debenture stock. 


Notting Hill Electric Lighting Company, Limited. 
—An extraordinary general meeting of this company will be held 
at 140, High Street, Notting Hill Gate, W., on, Wednesday, Feb- 
ruary 27th, at 5.30 o’clock, to pass the subjoined resolution :— 

That the Bill which has be: n introduced into Parliament under the title of 
the Notting Hill Electric Lighting Act, 1901, be, and the same is hereby 
approved. 

The annual general meeting of the company will take place on 
March 19th, when the report and accounts will be considered, and 
immediately after this meeting the special general meeting will be 
held, to confirm the above resolution. 


Meetings.—Several reports of companies and meetings 
are unavoidably held over until next week. 
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Prospectuses,—The Central London Railway Company 
is making an issue of £876,000 4 per cent. debenture stock at £118 
per cent. “on bebalf of the compauy and its contractors.” The list 
closes to-day. 

The British Electric Traction Company bas been inviting sub- 
scriptious for an issue of 30,000 6 per cent. cum. pref. £10 shares 
at a premium of £1 10s. per share. The subecriptiou list closed on 
Wednesday. . 


South Lancashire Tramways Company.—A special 
meeting of the South Lancasbire Tramways Company was held at 
Liverpool on Monday last, at which a resolution was unanimously 
adopted, approving of the Bill now before Parliament, for the con- 
struction of additional lines of electric tramways in South 
Lancashire to those already authorised. 


Brompton and Kensington Electricity Supply Com- 
pany.—The directors recommend a dividend for the half-year 
ended December 31st at the rate of 7 per cent. per annum, making, 
with the interim dividend, 6 per cent. for the year on the ordinary 
shares, £9,000 being carried to depreciation, suspense and renewal 
accounts and £488 forward. 


The Edison and Swan United Electric Light Com- 
pany, Limited.—The directors have resolved that a payment on 
account of the dividend of the current year be made at the rate of 
5 per cent. per annum, less iucome-tax, on the A" shares for the 
half-year ended December 31st, 1900. "This will work out at 1s. 6d. 
per share on the partly paid £5 shares £3 paid, and 2s. 6d. per share 
on the fully paid £5 shares, less income-tax. 


W. T. Heuley's Telegraph Works Company.—Subject 
to audit the directors recommeud a dividend on the ordinary shares 
for the past year at the rate of 20 per cent. (less income-tax), less 
the iuterim dividend of 4 per cent. paid on September 1st last— 
payable March 1st, 1901. The dividend for the previous year was 
15 per cent, 


Metropolitan Electric Supply Company.—The direc- 
tors have decided to recommend a fiual divideud for the year ended 
December 31st, of 6s. per share on the ordinary shares, and 9d. per 
share on the new shares. 


Bank Rate.—4As we go to press we learn that the Bank 
Rate was yesterday reduced from 44 per cent. to 4 per cent. 


TRAFFIC RECEIPTS. 


Birkenhead.—For the week ending February 10th the new cars on the New 
Feriy route ca:ried 88, 200 passenge s; total 1eccipts, £186 14s. 6d. 


` Blackburn Corporation Tramways.—The receipts for the week ending Februar 
16th were £8$7 10s. Od.; corresponding week last year, £309 178. Bd.: 
increase, £67 128. 9d. Total to date, £2.60 78. 5d.; corres; onding period 
dra: year, £2,291 148. 11d; increase, £263 19s. 6d. Miles open, 84. Partly 
electric 


Blackpoo! and Fleetwood Tramroad Company.—The receipts for the week end- 
ing Februa y 16th were £136; corres; onding week last year 499; increase, 
pul Total to date, £960; corresponding period last year, 4970; decrease, 


Bon aren MATO and P ELE 5 receipta a tne week ending 
ebruary. 15th were 48.5 8. ; corresponding pe ast year, £2,217 
Os. 6d.; Increase, 21,167 la. 10d. i 


Gentral London Railway.—The Prud for the week ending February 16th, 
were 46.131 1 week, £6,129; increase, £2. Total receipts to date 
(4 weeks), £42,898. Miles open, 6. 


City and South London Railway.—The receipte for the week ending February 
lith were £2,040; corresponding week last year, £1,160; increase, ENO. 
Total to date, £14,099; corresponding period last year, £7,899 ; increase, 
£6,140. Miles open, 1901, 434 1900, 34. 


Dover Corporation Tramways.—The receipts for the week ending February 
16th were £141 19s. 5d.; corresponding week last year, £147 138. 8d. ; 
increase, £5 14s. 8d. Total to date, £1,069 8s. 7d.; corresponding period 
last year, £1,0.8 15s. 2d.; increase, £40 8s. 5d. Miles oi track open, 8. 
Car miles run, 1901, 4,953; 1900, 4,700. Number of cars, 11. 


Dublin United Tramways Company.—The receipts for the week ending 


February 15th were as follows :—D. U. T. Co., e o cars, £3,102 19s. 6d.; 
28.774 178. Ad.; n as week last year—D. U. T. Co., electric cars, 
£2,710 19s. 9d.; ditto, horse cars, £47 1s. 6d.; D. B. D. Co., electrico cars, 
2520 6s. Bd.; total, £8,267 78. 10d.; increase, £487 9s. (d.; aggregate to 
date, £25,205 14s. 7d.; N to date last year, £22,571 188. 2d.; increase, 
£2,888 ls. 6d. The eage worked is 45 miles electrically, — miles by 


horses, as against 42 miles electrically, 2 miles by horses, for the oorre- 


sponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending February 
8 i 5555 ml Joar, ea 1 61 2181. 

ut ; corresponding ast year 140; increase 
4191. Milas open, 6 miles 6; anz. fru 


— — 


STOCKS AND SHARES. 


Wednesday Evening. 
THE cheerful tone that pervaded markets when last we wrote, is 
stil in evidence, and business is apparently expanding in the 
investment departments generally. Again has a little South 
African boomlet helped the Stuck Exchange to see, perhaps with 
premature optimism, the prospects of brisk trade for the next few 
months. Easier money is also playing a powerful part in assisting 
the strength of stock and share markets, and investors are gradually 


unloosening the strings of those purses that the banks have held for 
80 long. 

It is distinctly refreshing to find, amongst electricity supply 
companies, the Metropolitan coming forward with another dividend 
of 68. per share, making 12s. forthe whole year. Equal to6 per cent. 
per annum, the dividend is 1 per cent. above that paid iu 1900 for the 
year ending December, 1899. In the market the achievement i: 
regarded with great satisfaction, so good a showing not having been 
anticipated for a period that had been abnormal hampered by 
high-priced fuel, materials and labour. Metropolitan shares are wp 
to 13 on the declaration, and it is rather interesting to recall the 
fact that last year the highest price recorded was 151; in 1899 it 
reached 20, and in that boom year of 1898, it got as high as 2i}. 
The latest issued shares are to receive 9d. each as their proportion 
5 and the price of these, which have only £5 paid up, 
is 73. 

Brompton ang Kensington shareholders will get their regular 
6 per cent. dividend in a week or two, and the quotation for the 
shares has undergone no change. In fact, the supply list is a very 
quiet one this week, and beyond the advance noticed in Metro- 
politans, there is no alteration worthy of mention amongst the 
shares, a fall of 10s. in the St. James's merely representing the 
dividend deducted on February 14th. Charing Croes and Strand 
Preference are about 3 better, allowing for the shares being er 
dividend. The Ordinary are unmoved at Mr. Gerald Balfeur: 
statement in Parliament that he had no power with regard to 
proposals for changing the company’s pressure and charges. 

The principal eveut now attractiog attention in the electrical 
railway market is a new issue of Central London 4 per cert 
Debenture stock at 118 to the extent of £876,000. Compared with 
ihe prices of other home railway Debenture stocks, the issue price 
looks very cheap, paying no less than £3 7s. per cent. to the 
investor. But as it will not rank as a Trustee stock, there is, of 
course, all the difference between Great Western 4 per cent. 
Debenture (now standing at 136), or London and Brighton 4 per 
cent. Debenture (in the neighbourhood of 134), and Central London 
stock of the same denomination. Doubtless it is a fair investment 
of its class, and the company's shares have enjoyed substantial rise: 
this week notwithstanding the issue. Coal contracts are now being 
concluded at much cheaper rates than ruled six months ago, and 
the exceedingly high ratio of expenses on working the Tube, 
582 per cent., should be materially lowered in the current half year. 
City and South London has receded a point on the prospect of a 
further £300,000 being required, but Waterloo and City stock, ex 
14 per cent., has really risen a half. The Euston Road and Hamp- 
stead promoters have their work cut out, it is evident, before they 
can sufficiently overcome local opposition to offer their shares for 
public subscription with any hope of success. 

The effect of tbe Central London competition is acutely visible 
in the reporta of the two great omnibus companies of the Metropolis, 
both of which have done badly in the past half year. British Elec- 
tric Traction shares of both classes have weakened on the issue of 
£0,000 new 6 per cent. Preference shares of £10 each at £11 10s 
per share. They are a capital investment of the second class, and 
return a very good percentage on the money. So far but a limited 


market exists in these new shares, the price of which is about j 


premium. They deserve a higher quotation, and will no doubt get 
it in time. And talking of Tractions reminds us that shares of the 
New York Central Railroad, one of America's premier lines, have 
been rising sharply within the last few days, upon reports that elec- 
tric traction is to take the place of steam on the company's sub- 
urban system. We wonder what effect a similar announcement, 
were it made, would exercise upon the price of London and North 
Western stock. 

Telegraph stocks and shares are steady. Eastern 4 per cent. 
Debenture stock is 1 better. Other Far-Eastern descriptions remain 
unchanged. In the Anglo-American group, the various stocks of 
the Anglo Company are al] quoted ex dividend, and mark a slight 
decline on balance, not surprising in view of the vigorous way in 
which the prices were put up in the preceding fortnight. 

National Telephone Ordinary are a very weak market, no support 
coming forward when shares are offered for sale. The reduced 
dividend, rearrangement of capital, aud fears of a new issue are 
largely accouutable for this fall, but some there are who profess to 
discern signs in the company's report of coming trouble with the 
Government. Manufacturing shares are good, particularly Henley's, 
to which we drew attention a few weeks since. The price bas risen 
from 14, at which it tben stood, to 16, and the dividend recently 
declared makes no less than 20 per cent. for the year. Telegraph 
Manufacturing are also better, a sovereign up on tbe week, and 
Callender's Ordinary have improved 108, Edison & Swan Ordinary, 
on the other hand, are slightly easier. The dividend just announced 
is at the rate of 5 per cent., instead of the 6 per cent. paid this 
time last year. 
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B ess done 


Present or Dividen 
Issue. NANE. et the last three years. ood m 
L 
Highest. | Lowest. 
96,900 | African Direct 0 . h, 4 % Debs. iss 
119,700 | Amason Telegraph Debs., Nos. 1 tol, 250 Red 100 T 
822,700 | Anglo-American le caph . . Stock £3 98. 73/6 53 — 56xd| 53 
9,088,540 Do. do. 6 * Pref. " ie . Stock 6 % 100$ | 981 
3,088, Do. do. Deferred d $e we» |Stock|186. 9 88 
44, Chili Telephone, Nos. 1 to 44,000  ... ses os s 5483 as wei 
13,333, Commercial Cable 00 8 T 
1,589,4 Do. do. Bterling 500 year 4 y 4 Deb Stock Red. Stock| ... 1023 

16,000 | Cuba Telegraph oes sss sis 10 | 8 84s 

6,000 Do. 10% Pret ves $5 dd E ..| 10 10 i 
12,931 | Direct 3 Telegra bus see v es - 514 

a P o Cum. Pref. ... T € NT 
30,000 Do. do. 44 % Debs. see re wed 30]. us vs - 
60,7102] Direct United States Cable T sti ee ..| 20 | 38% 101 | 10 
108,300 | Direct West India Cable, 43 2 Reg. Deb. ... 100 | ... see M 
4,000,000 pum emp Ord. = en Stock 7 % 151 | 147 
1,826,888 Do. 34 Pref. Stock ae 97 | 96 
1,432, 2682 Do. Mort. Deb. Stock Red. ... Se 114 en 
Eastern Extension, 1 and China Telegra 10 | 7 * 14$ | 14 
50,000 Do. Nos, 250,001 to 300,00 (i at £5 p. al ceraph zs ss 14 138 
320,000 Do. 1.76 Deb Stock Stock 110 —115 |113 sack 
Eastern an uth African Telegra h, 4 Mort. Deb. 
300,000 { Nos Pte $3, Gey 5 100 99 —102 | 998 
200,000} Do. 4 % Reg. Mt. Debs. (Mauritius Sub. * 1—8,000 25 101 —104 
180, 227 | Globe Telegraph and Trust ... 10 10 — 103 103 | 10 
180,042 Do. do. 69, Pre. -. 10 15 — 151 151 154 
150,000 | Great Northern Telegraph, of 9 10 32 — 34 € ‘ 
82.000 |{ Halifax and Bermuda Cable, 44 % Ist Mort. Debs., j 100 99 —102 
within Nos. 1 to 1, 109; Ron: 

17,000 European Telegraph 25 47 — 51 47 
London Platino-Brazilian Telegra exraph, 6 % Debs. . 100 104 —107 : 
Montevideo Telephone, Limited, Nos. 1 to 73, 680 1 i—- 3 is 

86,492 Do. do. do. 5 Y, Pref., Nos. 1 to 86,492 1 1 

590,000 | National Telephone, 1 to 590,000  ... sini 5 31— 38 3 
15,000 Do. 6 % Cum. 1st Pref. ... s 4. | 10 12 — 14 13H 13% 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 11 — 13 13 i 

250,000 Do. 5 95 Non-cum. 3rd Pret., 1 to ə 250, 000 5 44— 5i 4l 

2,000,000 Do 3t Deb. Stock Red. . (Stock 94 — 97 952 | 95 

500, Do. Deb. Stock Red... aa 100 98 —101 994 | 99 

171,504 | Oriental Telephone Re Elec., Nos. 1 to 171, 504, fully paid 1 1i is 1 

100,0007) Pacific and Bisoptan Tol, 4 % iss Debe., 1 to 1,000 ... | 100 99 —102 

11,839 Reuter’s.. eee eee ene 8 73— 84 735 

3,981 Submarine Cables Trust TIT eee eon eee TII Cert. 124 —129 eee 
58,000 | United River Plate Telephone 8 5 44— 5} Py 
40,000 Do. do. 5% Oum. pret. Nos. 1—4, 000 5 4i1— bł ys 

179,947 Do. do. 5 95 De . |Stock 103 —106 iss è 

171,000 | West African Telegraph, 5 % Debe.... 100 99 —102 sik : 
30,008 West Coast of America, Nos, 180,000 and 53,001—53,008 21 eu 

150,000 Do. do. 495 Dets., 1—1 1500 gua. by Braa. Sub. Tel. | 100 99 —102 ae 

207,930 | Western Gii alae Ltd., Nos. 1—207,930 e. | 10 14 — 14} 144| 14 
75,000 Do Debs. 2nd series, 1906 .. | 100 101 —104 ast T 

348,777 Do. do. Deb. Stock Red. ist * | 100 102 —105 "T dio 

88,321 | West India and Peu ph ... e asi ..| 10 — 1 isi vi 

34,563 Do. do. do. 6 95 Cum. 1st Pref. ... | 10 6— 7 - 

4,669 Do. do. do. 6 V Cum. 2nd Pref.... | 10 5— 7 
80, Do. do. do. 5 95 Debe., Nos. 1 to 1,800 | 100 103 —106 

ELECTRICITY SUPPLY COMPANIES. 

19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5/6955, 6 V 6 73— 84$ | 7à— 83 en 

12,000 Do. do. 7 «y Cum. Pref.... 5, .. 84— 94 8— 9$ | .- . 

50,000 | Charing Croes = Strand Electricity Buppdy ..  ..| 5/8495 99,9 % 94— 104 | 9j— 10i | 10i 

20,000 Do. do. 44% Cum. Pre£. | 5 51— 53 | 5j— 5f 57652 

34, 000 Chelsea miele Supply, Ord. $i: id 516% 6 % is 6)— 7 6)— 7 68 6 fs 

150,000 Do. do. b Deb. Stock Red. ... Stock .. {109 —112 109 —112 A et 
70,579 | City of London Electric Lighting, 40,001—110,579... | 10 6 4 % — 7— 8 7— 8 7 776 
40,000 D 5 Cum. Pref., 1 to 40,000 ... ae ..| 10 388 . 13 — 14 18 — 14 s js 

400,000 Deb. Btock, Scrip. (iss. at 3 all paid í 522 122 —127 122 —127 1 
40, 000 County of Lond kar dade ec. Ltg., Ord. 1—40,000 | 10| ni | 4%] ... 8i— 9i 81— 981 
20,000 6 95 Pref., 40,001—60,000 | 10|6 S... [|114— 124 | 114— 124 | ... 

200,000 2 Deb. Stock 1 Prov. Certs (all paid) Rd. .. bee d .. |106 —109 |106 —109 
35,500 Bamundson's Ord. Shares 2 5 7 * n "m 44— 5 44— 5 

. 75,000 d % 1st Mort. Deb. Stock. 100 sis .. |102 —105 |103 —106 

110,000 Losdon. Electric Supply Corporation, Limited. Ord. ..| 3 necp ose doli 2 11— 2 

49,840 Do. do. do. 6 % Pref. 516 [4 ess ves 4— 5 4— 5 

250,000 Do. do. do. 4% ust Mt Db. Stock Rd. |Stock 98 —101 98 —101 isi 88 

85,000 Metropolitan Electric 447 N Me to 62,500 T 10| 5 * 5 E: 6 % 12 — 13 124— 133 134 | 13 

220,0001 Do. Mortgage Debenture Btodk | yos —113  |110 —113 T ki 

250,000 Do. Hi Mort. Deb. Stock Red. .. E — 99 96 — 99 ‘ 

6,452 | Notting Hill Electric Lighting See. tes de 54— 164 | 154— 163 e 
40,000 | St. James's and Pall Electric Light, Ord. ... abs 5 T T 171 na 154 |14 — 15xd 147 146 
20,000 do. 7 % Pref., 20,081 to 40,080 94 = oes 

150,000 do. 34 95 Deb. Stock Re PERI 98 —101 

12,000 Smithfield Market Elect. Supply, Ord. e" T - Y — 2% 2 — 2% AR 855 

50,000 Do. do. 4 Deb. ese eee 100 es* 2 00 TT 80 — 90 80 — 90 eee eee 

65,000 | South London Electricity Supply, ES we | 5 24— 34 21— 3% 


70,900 | Westminster Electric Supply, Ord., 101 to 80,000... 5 12 * 18 J 10$ Y 12 — 131 |12 — 13 | 122| 12% 


* Bubjeot to Founders Shares. P pr enden on Liverpool Stock 8 
Unless otherwise stated all shares warrants, capital. 
ie fie ll dare aly p q dede pala ta dtd are warrants, d oe pa 
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Stock . . Closing Closing Business done 
Present Dividends for 
Issue bip Share .- Ane dase SBEGO JOATA: Peb. iste Quotation Fob. 8 1901. 
4 1896. | 1899. 1900. Highest| Lowest 
20,00) | British Aluminium 7 % Cum. Pref. . ade dO is. "NEU 8— 9 8— 9 E os 
300,000 Do. do. 5 % 1st Mort. Deb. Stock Red. Stock 91 — 95 91 — 95 e n 
45,000 | British Electric Traction Jis 5 . 10 6% 14 — 15 134— 14} 134 me 
50,000 Do. do. 6 * Cum. Pref. .. 10 1241— 134 | 11à— 12} 11g 
350,000 Do. do. 5 B Perpetual Debenture Stock ... Stock „ 190 —193 120 —123 on 
85, 0007 British Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... | ... "e A 1— 3; Ap ay i e 
50, 000 f Do do. 6 V Cum.Pref., 1—50, 000 P "e 8 M" 8 à— 3 1— 
500 |f Do. do. 41 95 1st Mort. Deb . | 100 95 — 97 85 — 90 
70,000 | British Insulated Wire Ord. 5 15 [4 20 [4 15 E: 1041— 114 | 11 — 12 
70,000 Do. do. 6% Cum. Pref. st i Des 51— 61 52— 6} i : 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 vus 2 5 9, 6 9 18— 138 11— 1i 18 re 
90,000 Do. do. Non-cum. 6 A Pref., 1 to 90, 000 or 2| 6% 6% 21— 23 21— 93 2} 23 
125,0007 Do. do. 43 % Perp. Deb. Stock . Stoch. 105 —110 105 —110 " T 
108,710 Do. do. 44 Y Perp. 2nd Deb. Stock Stock! ... 101 —103. 101 —103 i u 
30,000 | Callender's Cable Construction shares, Nos. 1—30,000 5 15 % 15% 13 — 14 134— 144 14} 133 
40,000 Do. do. 5 % Cum. Pref. » 5 ; 51— 5 51— 6 5i 53 
90,000 Do. do. 44 % 1st Mort. Deb. Stock F Red ... Stock 109 —113 1109 —113 = 
206,297 | Central London Railway, Ord. Shares 55 .. 10 81— 9 91— 9?xd| 98 9 
78,703 Do. do. Pref. half-shares .. bu — b " 4j— 6} 4$— Sixd 43 
78, 703 Do. do. Def. do. NE ven 900 5 995 31— 4 4 — 4łxd| ... sis 
855,000 | City and South London Railway  .. S Stock 219, 14% 14% e — 51 49 — 50 xd} 48 47 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60, 000 . .. | 10 o ii 5 4 — 5xdj 48 Kus 
54,000 | Crompton & Co., Nos. TE 0 „ 316 [4 7195 $1— 32 31— 32 5 ze 
Do. lst Mo ebs., 0 
100,000 2100, and 901 15 11.000 of £50 red f| "|o | e 100 —103 |100 —103 | 1024 | 102 
99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5 6 6 % 11— 2} 11— 2 t 
17,139 Do. do. do. “A” Shares, 01—017,139  ... 5| 6 6% 31— 4 31— 44 : : 
344,023 Do. do. do. 4% Deb. Stock Red ... | 100 : sei 88 — 90 88 — 90 ; 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 A 96 —100 96 —100 
112,100 | Electric Construction, 1 to 112,100 ... 26 6 96 li— 23 lí— 23 à EE 
25,000 Do. do. : Cum. Pref., 1 to 25, 000. se 2| 7 ds 24— 3 21— 3 235| ... 
182,500 Do. do. Perp. Ist Mort. Deb. Stock Stock .... m 101 —104 101 —104 vex $ 
9,600? Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 . sd 10| 7 & 7 10 — 11 10 — ll E u 
30,000 Henley's (W. A Telegraph Works, Ord. .. EN aa 5 14 15 95| 16 95; 14 — 15 151— 164 162 | 14j 
30,000 Do. do. 44 Y Pref. ... 5) da A is 54— 6 51— 6 53 » 
50,000 Do. , de do. 44 Mort. Deb. Stock... Stock 2s 108 —112 |108 —112 f 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10/10% 10 203— 214 | 204— 214 218 21 
300,000 Do. do. do. 4 % 1st Mort. Deb... es | 100) des 101 —104 101 —104 , 
37,500 |tLiverpool Overhead Railway, Ord. ... ase . 10) 34% 38% 319, as 83 85 — 8; i 
10,000 |t Do. do. Pref., £10 paid NT | 10| 6 131— 132 | 13 — 134 : 
37,350 | Telegraph vii dg and Maintenance —. 1215 is y^ 174%, 41 — 45 41 — 45 : 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 | ... . .. ]|101 —104  |101 —104 : 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 5 895 12 % 10 — 11 11 — 12 11$ 11 
20,000 Do. do. 5 95 Cm. Prt. Nos. 1 to 20, 000.. 5| .. 53— 6 51— 6 : 
540,0001 Waterloo and City Railway, Ord. Stock  ... . 100 3% 9 [4 3 y, 94 — 97 93 — 96 xd 


Brompton and Kensington, 44 % Debentures of £100, 101—104. 
idated Tele RE Construction and Maintenance, 8/-—4/- 

National Electric — $4. 

Oldbam, Ashton, and Hyde Electric 540 pd.), Ord., 


bo. 


Conso 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY 8 
1 oa Ae ae HOSE ues [Ee tally 5 pn Shares £5 (fully 
ai — 
entures, 101—104. Dividend, 1900, od Ordina y B x hares 1 T. a 
T. Parker, £10 (fully paid), 16}. 


Bank rate of discount 44 per cent. (February 7th, 1901). 


"ree Wiring, 12/6 paid, th 

153—164. 
do. Pref. (£10 pd.), '10—104. 

* From Birmingham Bhare List. 
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CHEMICALS, cc. 


MARKET QUOTATION E Wednesday, | February 20t 20th. 
METALS, | &o, (e (continued) — 


, This week. Last week. Inc. or Deo. | This week. | Last week. Ino. or Dec. 


a Acid, Hydrochloric per n 5 / 5 9 Copper Sheet ae ics por ton £86 £86 os 
a „ Nitric es per cwt. 22. | 9 u per ton £86 £86 is 
a „ Oxalic per ewt. 82/ 82/- $ on (Electrolytic) Bars per ton £82 £83 . 
a „ Sulphuric.. per cwt. 5:6 576 | æ »" ü Sheets per ton £90 £90 . 
a Ammoniao, Sal per cwt. 89/- 89!- 6 » PR Rod .. per ton £84 £81 " 
a Ammonia, Muriate (crystal) .. per ton £38 10 £33 10 ri SRO: Wire per lb. 94d. d. | " 
per ton £80 £90 f Ebonite Rod . s; T .. per lb. . J- - 
> Bleaching powder aa per ton £1 £7 " Sheet - per lb. bl- 5/- | . 
a Bisulphide of Aron oe per ton £15 £15 n German Silver Wire per lb. 1/6 1/6 : 
a Borax ` per ton £17 10 £17 10 h Gutta-percha fine . per lb 8/- . 
: Bensole i per gal. 77 77/ h India- rubber, Para fine per lb 3:8 8/8 i 
800 6. per gal. 5/6 5,6 1 Iron, Charcoal Sheets per ton £18 £18 " 
E Copper gelphate per ton £25 £25 i , Pig (Cleveland warrants) . per ton 46,7 477 dec. 
a Lead, Nitrate per ton £25 £25 $ , Forgings, according to size per ton} From £11 | From £11 . 
a „ White Sugar per ton £31 £81 i ,, Scrap, eavy . per ton; 70/- to 7/6 70/- to 72/6 
a sitas an m per 2n a 2" Y us i , Wire, galvanised No. 8 per ton F nass 1 5 Vi 
a Methylated Spirit per ga i i 5 to 
a Naphtha, Solvent (90% at 160°C). per gal. | — 56 6:6 p Lead; English Ingot ver ton {io £15 2 6 £15 10% ]| T6 dee. 
a Potasb, Bichromate, in casks per lb. jo 84d. g " Sheet per ton £17 15 417 15 i 
a „  Caustio ee per ton 24 £ m Manganin Wire No. 28 per Ib 8/- 8/- 
a „ isulpha per ton £85 £85 g Mercury per bot £9 26 £926 
a Shellac per cwt 64/- 64/- d Mica (in original cases), small . per lb. | Sd. to 9d. | 8d. to 9d. 
a Sulphate of ‘Magnesia . er ton £4 10 £4 10 T T] T medium per lb. | 1/9 to 2/9 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 5s £6 d „, large .. per Ib. 88 to 7/3 | 8/3 to 7/8 
a s 5 .. per ton £5 10 £5 10 p Phosphor Bronze, plain castin per lb. | 1/0} to 1,3 | 1,04 to 1,3 
a Lump .. she .. per ton £5 £5 p T rolled bars & ro per ìb. | 1/1 to 1/4 1/1 to 1/4 
a Soda, Caustio T white 70%) .. perton £10 15 £10 15 p m strip sheet per lb. From 1/8 | From 1/8 
a „ Crystals r ton £3 £3 o Platinum .. per oz. 44 £4 
5 Biohromate, casks per lb 23d. 23d. p Silicium Bronze Wire .. per lb. | 102d. to 1/1 | 103d. 12 uL 
: Steel, Magnet, 5 ‘a’ ngtodescp'n per ton ib £15 to £ 
»» 97 ee 
METALS, &o. £125 10 | £126 to 
g Tin, block per ton to £126 10 £197 } 10s. dec. 
b Aluminium Wire, in ton lots.. per ton rine Zi g „ foil per lb. 16 16 T 
b Sheet, in ton lots per ton £19 | ^ „ wire, Nos. 1 to 1e per lb. 1/9 1/9 
p Babbitt’s metal ingots.. .. per ton | £80 to 2146 280. 1 aus p White Anti - friction Metals — 
e Brass (rolled metal % to 12") basis per lb. 73a. q " White Ant" brand. r ton] £40 to £70 | £40 to £70 
e „ Tube (brazed) per lb. 10d. 1 j Yarns, Cotton, Single 101b. bindl's per 1b. d. . 
ê „ (solid drawn) per lb Bid. Bid „ Best Flax, lea. . r lb. . " 
© „ Wire, basis es r lb. Bid. eia. j „ Hemp, 8 ply 10 Ibs. per lb. 43d. . 4d. 
: Copper Tubes (brazed) .. per lb. lid, 11d. j Russian, 10 lbs. .. per lb. d. d. 
„ (solid drawn) .. per lb. 103d. 103d. n Jute, 180 Ibs. rove perton| £14 10 £14 10 T 
; j Copper Bars (best selected). per ton | £86 £90 | Zinc, Sh't. (Vielle Montagne ond. ) perton| £21 126 E21 12 6 | e] 
a 1 G. n Boor & Co. Co., Ltd f IB. Ter 2 And onu Led. k E eee. Moris Ashby, ree 
b The Britis uminium ' essrs. James akspeare 0. essrs. W. T. Glover ’ 
Quotations | à . Messrs, Thos. Bolton & Bons, 3 Messrs. Jackson & Till. Quotations a n Mesars, P. Ormiston & Sons. 
supplied by d Messrs, F. Wiggins & Sons | PP J | í Messrs, Bolling & Lowe. PP o. Messrs, Johnson, Matthey & Co« Lid. 
t Messrs, Frederick Smith & ‘Co, j Messrs. Henry O. Teo & Co, p The Phosphor Bronse Company, Ltd 


p — — 
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THE SCHUCKERT SURFACE CONTACT 
SYSTEM. 


(Coneluded from page 298.) 


In track crossings and points, so-called dummy contacts are 
arranged, i.e., contact blocks not in connection with the mains. 


These serve solely for supporting the current collector of the car, in 
order to prevent it from striking on the rails and causing a short 
circuit. i | 
The connection cable joining the contact blocks to their respective 
switch mechanisms is laid in & cable trench about 60 to 70 cm, from 


the rails. 
in groups. 

As a rule thirty switch mechanisms, of which cach serves a 
scparate contact stud, are arranged in one common junction box, aa 
shown in fig. 5. 

Fig. 6 shows the cast-iron distribution box open. 

Without the use of any packing material,a perfectly reliable 
hermetic closure i8 obtained, which, it is claimed, renders impos- 
sible the penetration of mud or moisture of any kind. 

The relays are attached to a wooden lining arranged some 
centimetres distant from the iron sides of the box. The air layer 
thus formed is designed to keep temperature influences from the 
apparatus as much as possible. The distribution boxes are arranged 
at distances apart corresponding to the number of their apparatus, 
i.e., 30 X 4 = 120 metres, approximately as possible in the centre 
of the track. 

Fig. 8 shows one of the relay switches. The mode of operation 
has already been described in the diagram of connections. As 
will be easily perceived from the drawing, it consists of two magnet 
pairs arranged diametrically. One pair serves to close the conduit 
and the other to open it. The coils are provided with shunt 
winding, taking half an ampere at 500 volts. The cutting out 
of the relays takes place simultaneously at the moment when the 
current collector touches the next stud, operating the next switch in 
such a way that from this switch a current is sent through the pull- 
off magnet coil of the previous relay. 

The relay switch works in precisely the same way as a switch with 
several contacts, 1, 2 The lever can be raised sufficiently 
to clear contact 1, without any sparking taking place. This only 
occurs when the lever is brought clear of No. 2. 

The same switch can be furnished withasafety device, which pro- 
vides against three series connected apparatus remaining simul 


The switch apparatus, as already mentioned, i» arranged 


* 


FIG. 10. 


taneously active without the automatic cut-out coming into opera- 
tion. 

Should one of the safety devices coming into operation cut off the 
current from any section, then by merely re-switching in the auto- 
matic cut-out it is possible for the traffic to be af once resumed, 
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provided that the cause of the automatic being called into operation 
(for instance, the jamming or catching of contact apparatus owing 
to some mechanical defect) is first seen to. The locking device of 
the automatic cut-out only permits it to be re-set when all the 
switching apparatus of the respective sections are inactive, i. e., 
without current. 

The sectional switch, fig. 9, is arranged together with the relay 
in the distribution box, and it is therefore designed as an electro- 
magnetic switch. When a motor car travelling an ordinary course 
passes from one section to another, the current is automatically 
switched over, as shown in switeh diagram, fig. 1, in our last issue. 

In ehanging the travelling direction in the centre of a section, the 
circuit operating the sectional switch requires to be closed by a 
hand-switch. These hand-switches are arranged along the track at 
distances of 60 metres in order to, when necessary, change the 
travelling direction in the centre of any section. 

This switching over is extremely simple, and asthe apparatus are 
always arranged at short distance and can be reached within at 
most 60 seconds, it is stated that this does not cause much loss of 
time. The motor car can always travel about three metres in the 
opposite direction without any switching, which is only necessary 
for long distances. 

In fig. 10 the current collector in the form of a steel wire brush is 
clearly shown. 

These current collectors have worked even with heavy snow and 
much mud, with absolute safety and satisfaction, and they are 
perfectly silent. 

Before and behind the current collector a wide brush, the so-called 
* short circuit brush," is so arranged that it connects the rails with 
the contact stud. The contact studs not covered by the current 
collector must, as already repeatedly mentioned, be “inactive.” 
Should, however, contrary to all anticipations, an instance occur in 
which, through some mechanical defect, the relay switch remains in 
circuit, then the short circuit brush, by connecting it with the rail 
return, would short circuit the current. This would operate the 
automatic cut-out, and the tratlic on the respective section would be 
stopped until the defect was remedied. This arrangement is stated 
to render it impossible that with the Schuckert system a contact 
stud not covered by the car should remain active, i. e., in circuit. 

The weight of the empty motor car, arranged for 32 passengers, 
and equipped with a Schuckert A.B. 52 motor, is abont 6—7 
tons. The track consists of Vignoles rails 210 mm. high. Stopping 
places are provided at the beginning, middle, and end of the 
respective sections. The section branches off from a line provided 
with overhead construction. 


ELECTRICAL POWER IN BRITISH WORKS, 


ED — 


Read before the Gloucester Engineering Society, February 
19th, 1901, by 


W. GEIPEL, M. I. E. E. 


Ir is not without diffidence that I venture to accede to the request 
of your president, in reading to you a paper on this subject. 
There have been so many papers on electrical power, most of 
which have appeared in the Engineoring Press, and therefore, no 
doubt, have been read by you. Moreover, I do not even know 
whether or not this society bas already had this subject under 
discussion. However, it is a matter of no small importance to 
British manufacturers, that they should take every possible pre- 
caution to adopt the most economical and efficient means of 
driving their machinery; indeed, statesmen of the highest 
ability and greatest foresight, such as Lord Rosebery and Mr. 
Chamberlain, have recently warned us to be prepared in this 
century for a commercial aud manufacturing struggle with other 


countries, on a scale not hitherto experienced in the century 


which has just closed. 

To this end then let us first consider what are the defects in the 
existing methods of driving works, and how electricity can be 
utilised to obviate them. 

Older methods of operating important work in vogue in this 
country may be, broadly speaking, divided into three classes :— 


(1) Works driven by one large engine, from which the power is 
transmitted by shafting to the various tools. 

(2) Works driven by separate engines, each receiving its steam 
through long pipes running from a central bank of boilers. 

(3) Works driven by boilers and engines scattered over the works. 


Class (1).—In this case the engine should be already operating 
under the most favourable conditions, viz., with high pressure 
steam and condensing, which, consequently, cannot be improved 
upon. On the other band, the power is transmitted by ropes, 
belts, or gearing from the engine, by means of shafting, to the 
machinery, with a loss which may be emall or great. I propose 
then briefly t) discuss this 

Loss in Shafting.—In some cases where the works are compact 
and the machines are well placed the loss may be small, as little 
as 20 per cent. and even less has been recorded ; but thia is only 
obtained where the shafung is short, by usiog great care in the 
lining of the shaft and adjustment of the bearings and by giving 


more than ordinary attention to the bearings; itis further only 
obtained where the shafting and belts are well proportioned to 
their work and where the load on the machines is constant. In 
the majority of cases the loss is greater. I found at the Bristal 
Waggon Works, prior to the introduction of electric driving, it varied 
from 22 to 57 per cent. and in one case considerably more, while 
the loss generally was nearer 50 per cent. than 25 per cent. At 
the Hartlepool Engine Works Sir Thomas Richardson found it to 
vary from 25 to 70 per cent., the average was 43 per cent. At 
Furness, Westgarth & Co.'s Eagine Works, Middlesbrough, in 
one shop wher; two long lines of shafting and a comparatively 
small number of tools were used the loss was 756 per cent.; 
in two other shops it was 59 and 42 per cent. 

-In the United States Mr. C. H. Benjamin made somewhat 
exhaustive tests, from which I have compiled the following table:— 


ON — —— —— — —ͤ— ———ů 


| su did i E 

mi 1 Hee) wap om 

* 2 $ Eg ZF p2 Š 

NATURE OF WORK. 4 |z2 SO; 2 2 2 F 

3 25 | #23 322 & 5 = 

S | 71 | ajz meg 

32 : — | 
BM THEMFEMEEI 

| j f 
Wire Drawing and Polishing | 400 | 39 ' 4 14 | 58 (1-37 | 1-76 
Steel Stamping and Polishing | 74 | 77 398 35 84 24 
Boiler and Machine Work .. | 88 | 65 ; 3 | 477 | 21 | 55 48 
Bridge Machinery ; — 59 811328 14 34 52 
Heavy Machine Work .. 113 57 1 57 23 58 45 
Heavy Machine Work .. , 168 | 54 | 1 | 8555 | 31 8 47 
Light Machine Work ..| 40) 51/1! 275! 27 20 09 
Manufacture of Small Tools 74514 18 4 69 -12 
Manufacture of Small Tools 47 52 125 | 2324 11 
Sewing Machines and Bicycles | 190 | 57 | 1 | 436 ' 4339 21 
Sewing Machines  .. .. | 107 70 1/608 »13 41 15 
Screw Machines and Screws 24147 | 1,633. 38| 63 | 23 
Steel Wood Screws .. ecd 117 e 1253 11 18 | -13 
i 


—— a 
— ̃ ͤöK2 eee = 


It will be seen that the loss varies from 14 to 81 per cent., the 
@verage in six cases where the machines were doing heavy work 
being 62 per cent. and in six cases of iight work, 55 per cent.; in 
the former, however, the load was generally variable, while in the 
latter there was a constant full load. It will be noted that the 
p wer transmitted in these tests was comparatively small, generally 
considerably under 100.H.P. The average H.P. per square foot of 
shafting was 046. The H.P. per bearing, column 7, is nearly as 
great for light as for heavy shafüng, probably on account of the 
greater speed of the former. 

It ia obvious, other things being equal, that the larger the worka 
and the greater the average distance of the machines from the 
driving engine, the greater must ba the loss in the shafting. It 
may be expested, therefore, that there are many works where the 
above losses are exceeded ; indeed, it has been stated that in a large 
cotton mill as little as 1 per cent. of the power of the engine is 
applied to the cotton itself. 

- Class (2).—In this case the steam may be economically generated 
by a central bank of boilers, but it is transmitted through long 
lengths of piping in which condensation and loss of pressure result, 
while the engines, apart from using wet steam at a low pressure, 
are in themselves usually of the most uneconomical type. First, 
then, there is the 

Loss in Steam Pipes.—This is frequently the most serious loss 
of all; it is one which is not readily appreciated, while on the other 
hand it is, generally speaking, a continuous loss, not only through- 
out the day, but also at night. In how many cases is steam shut 
off the pipe while the engine 18 not working, where it is the custom 
for the engine-driver to shut down by the engine, not the boiler, 
stop valve? More especially does this question apply to engines 
used intermittently where the loss in the pipes forms an even 
greater percentage of the comparatively small power used. Further 
than that, even when the boiler stop valve is closed, how often is 
it the case that the steam is effectually shut off from the pipes ? 
My experience is that, in the vast majority of cases, the stop-valve 
leaks and allows the steam to pass into the pipes, so that continual 
condensation takes place. It is true that the pipes should be 
efficiently lagged, but even then the loss is considerable, while in 
most works, where long pipes are used, the lagging is either inferior 
or there is little or none at all. Roughly speaking. this loss in 
condensation amounts to no less than the equivalent in steam of 
half-a-ton of coal per annum per square foot of uncovered pipe 
surface, if continually under steam, and exposed to the atmosphere, 
while, with the best lagging, the equivalent is one-sixth of a ton. 
The importance of this loss is at once apparent if it be remem- 
bered that an aggregate pipe surface of several thousand square 
feet ia frequently found in a large works. 

Loss in Engines.— Where the engines are small and scattered 
throughout the works at & distance from the boilers, it is almost 
invariably the case that they &re low pressure, non-condensing 
engines. They may consume in steam anything from 50 up to 
250 lbs. per indicated horse-power per hour. According to Mr. 
Bryan Donkin, who tested 100 different engines taken at random, 
the average was 150 lbs. per r.H.P. per hour. Sir T. Richardson 
stated in & paper read before the North East Coast Institution of 
Engineers and Shipbuilders that he found the average consumption 
of 31 different engines in his own works, exclusive of losses in 
steam pipes, to be 51 lbs. per r.H.P. per hour. 

The following table summarises the results of various tests 
which I made upon five engines which were at the time used to 
drive the Bristol Waggon Works. The engines varied in size from 
100-H. P. to 8-H.P. Tne results are exclusive of losses in the steam 


pipes. 


CD 
Vol. 48. No. 1,213, FEBRUARY 22, 1901.] THE ELECTRICAL REVIEW. 7 341 


- 


Lbs. steam per I.H.P. hour. 


Engine. | wee etti — — 

| Full load. Normal load. Light load. 
| 

1 41 46 58˙7 

2 ; 40 44 47 

3 70 96 96 

4 34 33 48:5 

5 


| 35 | 82 | 32 


It is probable that in many cases, more especially where the 
engines are old, in bad condition, with leaky valves and pistons, 
badly packed glands, no drainage, and inefficient lagging, it will be 
generally found that the consumption of steam is nearer to the 
largest of the above figures than to the smallest. (I need not 
remind the members of this society that modern compound, or 
triple expansion condensing engines should not use more than 18 
to 16 lbs. of steam.) 

Class (3).-In this category are included works where separate 
engines may be comparatively large, each having its own boiler, or 
they may be small, such as are the engines and boilers found on 
steam cranes. If the engines are large the probability is that 
there is excessive loss in shafting, and the fact that the boilers are 
not banked in one place involves losses in the handling of the coal 
and in the efficient working and management of the boilers which 
are obvious. When the engines and boilers are small they are 
not only most wasteful in coal, but they involve great labour 
and attention, the upkeep is expensive, in fact, it is almost 
unneceseary to dilate upon the excessive cost of this system of 
operating a works. | 


ELECTRIC DRIVING 


We now come to the consideration of the chief subject of this 

per, and that is to ascertain how far electricity can assist 
in overcoming the losses we have discussed. In the first place, 
I am desirous that you should not misunderstand me, in that it 
is far from my intention to assert that electricity forms a 
panacea for all and every case of evil. I have occasionally 
examined works where there is little or no object in resorting 
to electric driving. More particularly is this the case where 
the engines and shafting are new and well designed and the 
works at the same time are compact. In such case the net gain 
might not pay a reasonable interest on the cost of making the 
alteration. There may even be exceptional cases where it would 
not pay to adopt electricity, notwithetandipg that the consideration 
be made before the works are erected, but I have not yet seen or 
heard of such & case. Certainly, it is not possible to lay down 
& hard and fast rule on the subject, for each case must have i 
own due and full consideration. ‘ 

In order to facilitate this consideration, let us see what losses 
take place in the use of electric power, so that we may compare 
them with the losses already discussed. There is first the loss in 
the electric generator, which should have an efficiency of 90 to 96 
per cent., depending upon the size. Next, there is the loss in the 
conductors between generator and motor, which depends upon the 
quantity of copper put into the conductor, on their length, and on 
the tension of the electricity. In an ordinary works using 200 to 
400 volts the loss need not exceed 4 to 8 volts; it might average, 
say, 2 per cent. ` 

The loss in electric motors, stated as a percentage of full power, 


varies from about 8 to 25 per cent. The efliciency may be roughly 


stated as follows :— 


100 H.P. motors .. 92 per cent. efficiency. 
25 "s is .. 88 a is 
5 , ve EC os 85 99 Oe 
2 $i - TE. T, 9 
1 »: gx .. 79 vi ii 
$ . 9 9 8 * 75 LA ae 


It will be seen that the efficiency varies considerably according 
to size, more especially in the case of the motors, but for the sake 
of comparison we may take the following as fair average efficiencies. 


Generators Xi T Vs 5s 92 per cent. 
Conductors A^ s x vx 98 T 
Motors .. a SE wp 928 85 = 


Total efficiency — .. 76 „, 


That is, at full load 76 per cent. of the power on the engine shaft 
is delivered at the shaft of the motor; deducting the friction of the 
engine, which will absorb, say, 10 per cent., we then have 68 per 
cent. of the 1.H.P. of the engine delivered at the motor shaft; at 
three-quarter load it would be about 65 per cent., and at half load 
about 60 per cent. The efficiency of the electric machinery ma 
vary slightly according to ite design and the state of the load, 
but the above results may be taken as a fair average; you will 
not be far out if you take it that two-thirds of the 1.H.P. of the engine 
is delivered at the shaft of the motor. We may now, I think, proceed 
to consider the saving possible in the various cases. 

Reduction of Loss in Shafting.— In the case of heavy tools 
there should be no shafting necessary, as each tool would have itsown 
motor. The light tools may also bave each their separate motor, 
but this involves a heavy first cost, and very small motors, as we 
have seen, are less efficient. It is advisable and customary, there- 
fore, to arrange the lighter tools in groups by means of a limited 
extent of shafting, operated by a larger motor. For example, 
whereas 20 machines, each using 1-E. P., require 20 motors, one 


motor of 10-H.P. may suffice to drive the whole group; thus the 
length of shafting through which the power passes is generally 
enormously reduced, while heavy driving belts or ropes, together 
with gearing, angle or otherwise, may be abolished. The loss 
then in shafting may be dispensed with in heavy tools and 
minimised in driving smaller tools. Further, it must be remem- 
tered that the motors may be easily switched on and off at will, 
and that while they are standing there is no loss, whereas in the 
case of shafting the loss is a continuous one. For machinery 
working intermittently this is a most important consideration. 
Take for example the not extreme case where 50-H. P. of machinery 
is running only half the full time, and that the shafting which 
drives it is absorbing continually 50-H. P., say for ten hours per 
drive, there would be 500-H.P. hours lost in the shafting, and 
250-H.P. hours used by the tools, so that out of 750-H.P. hours two- 
thirds are wasted in shafting. There are many cases where tho 
hours of use are less than one-half, and where the loss would be 
even greater. As we have already seen the loss in transmitting 
the power from the engine shaft to the shaft of the motor is 
24 per cent., or less than one-quarter, we are therefore in a 
position to estimate the saving which may be expected. In some 
cases it will be seen to be a large one, in others not so. 

Saving of Loss in Steam Pipes.—The cables conducting the 
electricity from the generators to the motors take the place of the 
long steam pipes appertaining to Class 2. In the first place it 
must be remeinbered there is no loss incurred in these cables 
except during the time the motors are actually in use. Moreover, 
the loss which takes place is proportional, within limits, to the load 
on the motors. The actual loss may be made as emall as you 
please by putting in plenty of copper. We have already seen that, 
at full load, the loss may average about 2 per cent., and for less 
than full load the loss would be smaller: so that it would appear to 
be almost negligible, at any rate, unless the works are much more 
scattered than is usually the case. It may be noted that the loss 
in the steam pipes cannot be minimised by increasing their size, 
for whilst increasing the diameter will reduce the loss of pressure 
at the distant end of the pipe, yet it increases the radiating surface 
and therefore the condensation, in the same proportion as the 
diameter is increased. 

Saving of Loss in Engines.—I have already given data as to 
the consumption of steam in first-class engines, such as would be 
used in driving the generators. I put it from 13 lbs. to 16 lbs. of 
steam per I.H.P. per hour. You have also seen that 68 per cent. 
of the 1.H.P. will be delivered at tbe shaft of the motors, so that the 
steam required per H.P. on the motor shaft would be from 19 lbs. to 
24 lbs. per hour. We have further seen that the steam required by 
separate small engines varies from 50 lbs. to 250 lbs. per 1.H.P. 
per hour, say from 56 lbs. to 275 Ibs. per B. H. P. per hour; so that 
the saving of steam by the use of electricity on this score would 
be anything from 30 lbs. to 250 Ibs. per H. p. hour. When it is 
remembered tbat the amount of water evaporated per lb. of coal is 
from 6 lbs. to 9 lbs., after making allowance for boiler feeding, ete., 
it will be seen that the saving in coal per H. . hour may vary 
roughly from 3 lbs. to 40 lbs. It is true that a consumption of 
250 Ibs. of steam is an exceptional one; I have only taken so out 
side & figure because of the authority of Mr. Bryan Donkin, who, 
a8 I have already pointed out, has found the average of 100 engines 
to be no less than 150 lbs. As a ruleIshould expect to find the 
saving in coal nearer the smaller figure and somewhere between 
3 ibs. and 10 lbs. per H.P. hour. That the saving is considerable 
has been already demonstrated in a large number of works. At Sir 
Thomas Richardson's the steam which is now used for driving by 
electricity is generated by two boilers which have replaced no less 
than eight main boilers, and 23 auxiliaries that had been necessary 
on the old system. At the Bristol Waggon Works, five Lancashire 
boilers were required on the old system, whereas one boiler suffices 
to drive the works on the electric system. 

Saving of Water and Stores.—I have pointed out that 
with small ecattered engines it is generally the practice to work 
non-condensing, so that the whole of the feed water is probably 
lost, while we have already discussed the waste of steam in the 
steam pipes and engines, it will suffice, therefore, to point out that 
in the case of electric driving by the use of a surface condenscr, 
practically the whole of the water, hitherto used, will be saved, 
provided always there is a sufficiency of cooling water. The stores, 
oil, &c., used by one or two large engines are, of course, less than 
those used by & number of small engines, and the motors should 
use less oil than the shafting they displace. 

With regard to Class 8, the individual losses in the shafting or 
in the engines may be less, but the total saving should in many 
cases be quite as much as in Classes 1 and 2. It is true that where 
the electric Jap grees are working at considerably less than their 
full normal load, there will be an additional loss depending upon 
the state of the load. The amount thereof must be determined 
according to the works under discussion. With small works, or 
where the motors are large and the work very intermittent, it will 
be more necessary to consider this than in the caso of larger 
works, where the variatiors in the loads in the individual depart- 
ments tend to cancel each other, and produce an even load. One 
case I have in mind where it was found that, in replacing separate 
engines aggregating 1,000-H.p., the power of the electric generator, 
owing to this levelling, was only required to be 250-H.P. I should 
also romark that, where the load is variable, it is well to specify 
that the engine and generator shall give its maximum efficiency at 
somewhat less than full load, say at three-quarter load. 

Saving of Labour.—In Class 1 this may be neglected, but in 
Class 2 it is obvious that more men are required to attend to a 
number of engines than to one, while in Class 8 there is the further 
saving of labour involved by the use of boilers scattered over the 
works, since the firemen are not utilised to their full extent, and 
there is a further loss of labour in distributing coal and dealing 
with ashes, &oc. 
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OTHER ADVANTAGES OF ELECTRIC DRIVING. 


I bave already s!ated that there are cases where it dees not pay 
to adopt electricity on the score of the saving in fuel and in losses 
in transmission, and that every case must be judged upon tlie 
governing conditions. But in making the consideration there are 
one or two further points to be taken into account. Perhaps the 
most important is 

Increased Output.—It is found in all three classes, more 
especially in old works, that when the load is thrown on there is a 
tendency for tle speed to fall. In Class 1 the engine itself may be 
well governed, but clipping of belts may take place through overwork 
or slacknese. It is a common thing to find in works, more especially 
with main driving belts, that the bel's are overloaded; they have 
probably been put up for & given number of machines and more 
machines have been thrown on subsequently. Again, in such & 
works it is frequently necessary to stop owing to accident or 
breakage in one place or another, which involves the shutting 
down of the main engine, and consequently the stoppage of the 
whole of the machinery ; this with electric motors is not necessary. 
In the case of the scattered engines the governing is generally 
defective and the engines are frequently overloaded, so that 
throwing on machines may seriously reduce the speed of the rest. 
On the other hand, the speed of the electric motors is arranged to 
be correct at full load, and when the whole of the Joad is switched 
off tbe motor the speed should not rise more than 2 or 3 per cent., 
so that with euch & constant speed the tools may be driven at a 
higher average speed than in cares where a greater variation takes 

lace. That there is an increased output is invariably ascertained 

y those who have adopted electric driving. Messrs. Richardson 
estimate that the increased epecd and output of their machinery 
average 20 percent. This figure also represents the increase which 
is usually found in printing establishments after introduciog 
electric power. 

Facilities of Working.—Tho electric motor is a comparatively 
portable article, and the cables by which it is connected to the 
generator are flexible; consequently in cases where the work is 
heavy the tools may be carried to the work and thus save the loss 
of time and labour in movir g heavy weights. It has been stated, 
indeed, that the floor of & modern erecting shop should be one 
large face plate on which the heavy work is permanently fixed, the 
tools being brought to the work. The ordinary shop shafting must 
be laid out so that it is in direct line with the engine, consequently 
the machines must be placed more with a view to suit the shafting 
than to handling the work to the best advantage. In the case of 
new shops, driven electrically, the overhead line shafting may be 
altogether dispensed witb, thus allowing of good light, which is so 
important; the cranes have free access to the whole of the shops. 
while the dust, which ia set up bv overhead belting, is to a large 
extent avoided. In a rail rolling mill in the United States, where 
every advantage was taken of the disposal cf the machinery when 
electric driving was adopted, it is stated that the werk hitherto 
done when using separate engines, with 6,000 workmen, is now 
accomplished with electric power by 4.000 bands. 

Facility of Extending.—As further machinery is added on the 
old system, the make-shift policy of altering the slide valve of the 
engine to give a later cut-off, is frequently adopted regardless of 
the ensuing loss of steam. or, to avoid extending the shafting, a 
new machine may be crowded into an unsuitable position. Electric 
power is vastly more flexible. An extra motoris easily added when 
further machinery is put down, so that the machine may be 
placed in the most favourable position without crowding or 
overloading and little or no provision need be made in the 
power of the motor, which may be put down to suit the work 
immediately in view. 

Repairs.—It is difficult to obtain reliable data as to the cost of 
repairing shafts and belts; certainly the cost of repairs to small 
separate engines is known to be a considerable item. Generally 
dris there should be a saving on this item, more particularly 
if the motors are well adapted to their work. 

It is impossible to cover the whole of the case for and against 
electric power in the epace at my disposal, but in the foregoing I 
have endeavoured to put before you the more prominent con- 
siderations in uch a manner as to facilitate your own coneidera- 
tions of each individual case as it may come before you. I will 
now make a few brief remarks on the subject of 


ELECTRIC Systems AVAILABLE. 


In the first place, it is necessary to know whether electric power 
can be obtained from outside; and if so, at what cost. It is 
probable that in the majority of cases such a supply is already 
available, while electricity supply works are being rapidly extended 


throughout all manufacturing districts. In small works, it will 


always be cheaper to purchase the supply in this way. It may be 
interesting to you to know tbat this method is already being 
largely adopted. I givo you the following examples :— 


Town No. of Motors H.. of Motors. 
Bradford ha PP 411 ks E 1,636 
Edinburgh A we 385 me vx — 
Liverpool on ee 237 " hs 110 
Manchester  .. " 464 iu T 1,691 
Nottingham ... . .. 125 rs E 450 
Birmingham .. m 186 vs T 475 


The pcint at which it pays to incur the troub'e and expense of 
baving a special generating plant in the works depends upon the 
amount of powcr required, and the price for which it can be pro- 
Guced, as compared with that for which it can be purchascd. 
The price charged by the Iccal authorities varies generall« between 
1d. and 2d. per Board of T:ade unit. At Manchester it is 14d., 
Edinburgh 14d., Bradford 1d. 

The cost per 1. 11. P.-hour with a large economical engine should 


not exceed a quarter of a penny, which is equal to, say, 375 pence per 
Board of Trade unit, at the terminals of the g nerator; this price, 
however, would be increased according to the price and quality o! 
coal, and as the engines become smaller. 

Where it is found cheaper to have an independent plant, I am of 
opinion that the engines shou'd be of the enclosed type, either 
triple expansion or compound condentiog, and direct coupled to the 
electric generator. ‘hia type of engine is self-oiling, the working 
parts are mostly lubricated by the splashing of the oil, and there 
are comparatively few bright parts to be kept clean. With the 
horizontal, or even vertical, slow speed engine greater attention is 
required, much more room is occupied, and heavier foundations are 
necessary. The generating plant should be divided up into not 
more than 3 units, one being a stand-by. Where condensing 
water is not available, it will generally pay to adopt some artificial 
methcd of cooling the water, such as a cooling tower or spraying 


nozzles. 
(To be concluded.) 


LONDON COUNTY COUNCIL. 


AT last week's meeting Mr. Baker asked the chairman of the High- 
ways Committee whether his attention had been drawn to the acci- 
dent in connection with the overhead trolley system iu Liverpool 
on the 6th inst., which resulted in the death of two persons and 
injuries to 14 others; aud also to the accident which had occurred 
in Sunderlaud on the previous day. Mr. Parker (vice-chairman of 
the Committee) stated, in reply, that he had read of the accident in 
Liverpool, but so far as the Council was concerned, there would be 
no similar danger, because the Committee had adopted the conduit 
system, which dispensed with the use of overhead wires. 


PROVISIONAL OBDERBS. 


The report of the Highways Committee reminded the Counci! 
that four applications for provisional orders this session are now 
before the Board of Trade, namely, those of the St. Marylebone 
Borough Council, the Marylebone Electric Supply Corporation, the 
Lewisham and District Electric Supply Company, for Lewisham 
and Penge, and the North Metropolitan Electrical Power Distribu- 
tion Compauy, in regard to Stoke Newington. As regards Maryle- 
bone, it will be seen that the Borough Council is itself applying for 
an order for the same area as is proposed by the company, whilst 
the Lewisham and Penge and Stoke Newington orders, so far as 
they atfect the County of London, relate to districts which are 
covered, or partly covered, by existing orders granted to the local 
authorities concerned in the Lewisham order, 1899, and the Hackney 
order, 1893. The Committee proposed to suggest that, following the 
usual course adopted by the Council in such cases, the Board of 
Trade should be requested not to grant any of the three orders 
applied for by the companies. The Borough Councils of Hackney 
aud Stoke Newington had informed the Committee that they were 
opposed to the issue of the proposed Stoke Newington order, and 
had asked for the support of the County Council in the matter. In 
the event, however, of the Board of Trade deciding to grant any or 
all of the orders, there were certain questions which it was necessary 
to raise. 

With reference to the price to be charged, the Committee were 
still of the opinion expressed in their report upon the electric 
lighting orders of the past session, that the maximum price should 
be 5d. per unit, which appeared from information that was available 
to be the average rate now charged to consumers. On the subject 
of the system of supply the Committee still thought it advisable 
that except with the express consent of the Board of Trade, the 
supply should be by continuous current, as that method had been 
found more satisfactory to consumers than the supply by means of 
alternating current. It was, however, pointed out that the 
Marylebone Company and the North Metropolitan Company proposed 
to supply on the continuous current system. Suggestions for 
amendments as to price and method of supply were made by the 
Council to the Board of Trade in regard to the orders applied for 
last year, but the Board did not see its way to adopt them. As, 
however, the Committee attached great importance to them, they 
thought that the Board should be asked to again give them 
consideration. Two of the orders—the St. Marylebone 
Borough Council and the Lewisham Company—incorporate the 
clauses of the Electric Lighting Clauses Act, 1899. That Act pro- 
vides that the provisions contained in the schedule shall be incor 
porated with aud form part of every provisional order made by the 
Board of Trade under the Electric Lighting Acts, but (except so far 
as any of the provisions are incorporated with any provisional 
order... . extending to the county of London) the Act shall not 
apply to the county of London. As the Clauses Act was not 
intended primarily to apply to the county of London the powers 
usually vested in the London County Council are necessarily 
omitted. The Committee therefore suggested that the Board of 
Trade should be asked to require the promoters of these two orders 
to set out clauses in the usual way, with such amendments as might 
appear necessary to give effect to the suggestions as to reduction of 
price and system of supply already mentioned. 

The Highways Committee stated that they had prepared amend- 
ments* to give effect where necessary to the above suggestions for 


*The terms of these ameudments were not submitted to the 
Council. E 
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submission to the Board of Trade with the amendments of a merely 
formal character. It was intended to intimate to the Board of 
Trade that the Council hoped that all orders that might be granted 
would be brought into the model form applicable to London, and 
that the date of purchase in the case of companies should be 42 
years from August 26th, 1889. The committee then proceeded to 
deal with the applications individually. 

Purchase by Local Authorities. — With regard to the powers of 
purchase of the three proposed company undertakings, the High- 
ways Committee recalled the fact that the Camberwell order, 1896, 
contains a clause providing that at any time during the first 21 
years after the granting of the order the local authority may 
purchase the undertaking upon payment of 1} times the capital 
outlay of the undertakers, plus the sum necessary to make the 
dividends up to an average 5 per cent. from the commencement, and 
after the twenty-first year upon the same terms, but without the 
condition as to 5 per cent. dividend, or, as an alternative, on pay- 
ment of the "then value," plus au allowance for goodwill. The 
Committee thought it advisable that this clause, which was agreed 
upon between the Vestry and the undertakers, should be inserted in 
the three orders if granted to the companies. It appeared that the 
County Council had no locus standi in the matter, and the Committee 
therefore suggested that the attention of the local authorities con- 
cerned should be drawn to it in order that they might make repre- 
sentations to the Board of Trade with a view to the insertion of the 
clause in the orders relating to their respective districts. The Com- 
mittee expressed the opinion that it should also be suggested to 
the Borough Councils, as was done in the case of the orders applied 
for by companies last year, that they should ask that the option of 
purchase might be exercised at the end of every period of seven, 
instead of ten, years after the expiration of tho first statutory period 
of 42 years from the date fixed by the order. On the recommenda- 
tion of the Committee the Council resolved to make suggestions to 
the local authorities in the respects indicated. 

The Marylebone Orders. As to the order promoted by the 
Borough Council, the Highways Committee stated that it would be 
necessary to ask the Board of Trade to so amend the order that it 
might be brought into conformity with those previously granted to 
local authorities in regard to the county of London. Amendments 
had been drafted to secure this object, and also dealing with the 
points as to price, &c. The order also contained a clause in the 
usual fofm, enabling the powers granted under the order to be 
iransferred. In view of the exceptional position occupied by one 
company to which an order granted to a vestry had been trans- 
ferred, inasmuch as the company had, under the order, only to serve 
notices and plans of works, and the Council had no power, as in 
the case of orders granted to companics direct, of approval or dis- 
approval of the works, the Board of Trade had in previous cases 
struck out the provision authorising the transfer of the undertaking. 
'The Committee thought, therefore, that the Board of Trade should 
be asked to adopt the same course iu relation to the Borough 
Council's order, and a recommendation to this effect and also 
embodying amendments prepared by the Committee, was agreed to. 

With regard to the application made by the Marylebone Electric 
Supply Corporation, it appeared to the Committee that in pursuance 
of the policy hitherto adopted by the County Councilin similar 
cases, the Board of Trade should be asked to give preference to the 
order applied for by the local authority. The Committee added 
that the whole of the area affected was already covered by an 
order granted to the Metropolitan Electric Supply Company in 
1889. It was, therefore, decided to ask the Board not to entertain 
the company's application, but that should the Board for any special 
reason decide to allow the order to proceed, the amendments pre- 
pared by the Committee should be inserted in the order. 

The Lewisham and Penge Order.—'The Committee pointed out 
that a portion of the district included in this order—the parish of 
Penge—is situated outside the county of London. The remainder 


of the area is comprised within the borough of Lewisham, in respect 


of which the Borough Council already holds an order which was 
granted to its predecessor, the Lewisham District Board, in 1899. A 
very small part at Forest Hill of the area applied for by the order 
is not comprised within the Lewisham Order, but appears to bc 
covered by the Camberwell (1896) Order of the County of London 
and Brush Provincial Electric Lighting Company. The Council, 
when an application bas been made by a company for an order in 
respect of an area for which a local authority has already obtained 
powers, bad hitherto adopted the practice of asking the Board of 
Trade not to entertain the application of the company, and that 
course should be taken in the present case. It appeared that a clause 
had been added in the order to repéal the Lewisham District Order, 
1899. It was decided to ask the Board of Trade -to exclude from 
the order the area covered to a large extent by the order granted to 
the local authority in 1899, but to ask for the insertion of amend- 
ments presented by the Highways Committee in the event of the 
Board resolving to grant the order as regards the whole or any part 
of the area within the county of London included in the order. 

The Stoke Newington Order.—The Highways Committee explained 
that the greater part of the area included in this ordef is in respect 
of the borough of Stoke Newington, which is covered by the 
Hackney order held by the Borough Council, and in addition those 
portions of the borough of Stoke Newington which were at the time 
of the granting of the Hackney order in 1893, outside the County of 
London. The Borough Council of Stoke Newington, which exercises 
the powers granted under the order of 1893, so far as relates to the 
borough of Stoke Newington and the Hackney Borough Council, 
bad each asked the assistance of the County Council iu opposing the 
issue of the order, aud the Committee considered that the Board of 
Trade should be asked to refuse it. A recommendation on this 
basis was adopted, and it was also decided to ask for the insertion 
of amendments in the event of the order being granted. 


ELECTRIC TRACTION IN SouTH LONDON. 


The Highways Committce, in a further report dealing with 
conversion of the tramways between Tooting and Westminster, 
Kennington Park and Blackfriars, and St. George's Circus and 
Waterloo Station, stated that copies of the description and drawings 
of the Kennedy conduit system to be used on those lines had been 
forwarded to the Board of Trade for approval, and to the Borough 
Councils of Lambcth, Southwark and Wandsworth in order that 
they might bave, in accordance with the Council's Tramway Acts, 
an opportunity of being heard by the Board on the matter. Some 
slight moditications of the system had been made at the suggestion 
of the Wandsworth Borough Council, which had now signitied its 
approval to the Board of Trade, and the other Borough Councils 
had been informed of the alterations. It was, therefore, anticipated 
that the Board of Trade would, within a short period, be in a 
position to come to a decision with regard to the system. The report 
procecded to state:. 


We have had before us estimates of the cost of reconstruction of the lines 
referred to, and of the buildings, machinery, and other plant which will be 
required for the electrical cquipment and working of the tramways when 
reconstructed; and in orler that matters may progress as quickly as porsible 
after the system shall have been approved by the Board of Trade, the prepara- 
tion of the necessary specifications, plans, and other matters, is, under our 
instructions, being proceeded with all pos-ible expedition. We have already 
invited tenders for the supply of the boilers, &c., required for the generating 
ttation, as until the actual space which will be required for them shall have 
been ascertained, the designs for the buildings must be delayed. These 
tenders will be opened at the meeting of tha Council on February 19th, when 
they will probably be referred to us for consideration; and we shall as toon as 
possible afterwards submit to the Council a recommendation for the accept- 
ance of a tender. We think, therefore, that the time has come for us to ask the 
Council to authorise the capital expenditure necessary for the erection of the 
generating station which we propose sball be of sufticient capacity to supply 
electrical energy for the whole of the Council's tramways south of the Thames, 
and upon the works and machinery, rolling stock and clectrical equipment of 
the lines above specified; and we are advised that the total amount which will 
probably be required for the purpose is £623,500, which may be roughly divided 
under two heady, namely (d buildings and railway siding, £145,000, repayment 
of which might be spread over the full term of not exceeding 60 years, and (^) 
lines, macbinery, generating plant, rolling stock, and «lectrical equipment, 
£478,000, repayment of which would be spread over 25 years. 


The Committee recommended the Council to authorise the 
expenditure, but the consideration was adjourned until Tuesday 
this week, when the expenditure was duly approved. 


- 


- Š 8 pm * — — — 


THE MARCONI SYSTEM OF WIRELESS 
TELEGRAPHY. ö 


Last week Dr. J. A. Fleming, F. R. S., addressed the Liverpool Chamber 
of Commerce on “The Marconi System of Wireless Telegraphy as 
Applied to Lightships aud Lighthouses.” The subject was of 
special interest to the mercantile community of Liverpool, most of 
the members of which are closely identified with shipping. and there 
was a large attendance. Mr. A. L. Jones, of Messrs. Elder, 

Dempster & Co., presided. : f 

Dr. Fleming said that they would be aware that the subject had 
engayed the attention of Chambers of Commerce, and had been the 
subject of an inquiry by a Royal Commission, which had issued a 
very favourable report. A number of lighthouses were already in 
communication, but as regards lightships, the position of affairs was 
less satisfactory. 

After describing the difficulties which attended the work of 
communicating with lightships by electric wires, owing to the 
movement and strain caused by tides and storms, Dr. Fleming said 
that the commissioners recommended that tive lightships should be 
connected with the land, but the experiments had failed. In 24 years 
no less than 27 failures of the couplings of those lightships had 
occurred, entailing, in some instances, days and weeks of delay. 

Dr. Fleming reviewed the attempts prior to Marconi's, to establish 
telegraphic communication without the use of wires, touching 
brietly upon the work of Morse, Faraday, Lodge, and Preece. He 
then described the various tubes which had been invented by 
Hughes, Branly and Lodge for investigating the phenomena of 
ether waves, and proceeded to describe the Marconi coherer. 

The system employed between Bournemouth and Alum Bay, Isle 
of Wight, a distance of 16 miles, was shown on the screen. 

An improvement which Mr. Marconi had made was that, instead 
of connecting a sensitive tube witha long aerial wire, he introduced 
a type of tube technically known as a “jigger.” This jigger 
enabled him to conduct his experiments over.a greater distance 
and to get rid of disturbances due to atmospheric electricity. 

Proceeding, the lecturer stated what had been done towards the 
practical employment of Mr. Marconi's system. In 1898 he had 
established communication between Bally Castle and Rathlin Island, 
73 miles distant. Communication had also been established between 
the South Foreland and the East Goodwin lightship. On the north 
coast of Germauy the island of Borcom, 4 miles from land, had 
been brought into communication with a lightship 25 miles off, 
which is passed by the North German steamers. Ordinary com- 
mercial messages were transmitted from the steamers to the 
lightship, and then to land, at 10d. a message. The lecturer 
next spoke of Mr. Marconi's successful introduction of duplex 
telegraphy into his system and of the adoption of the system by thc 
Admiralty between Portland and Portsmoutb, a glistance of 65 miles. 
During the last few weeks Mr. Marconi bad done a remarkable 
thing. He had recently established a station at the Lizard, Corn- 
wall, which was 200 miles from St. Catherine’s, and on the first day 
of the reigu of King Edward VII. Mr. Marconi succeeded in 
establishing perfect communication between St. Catherine's and 
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the Lizard, 200 miles distant. Since that time he had established 
perfect communication in both directions and arranged to duplex 
the line, so that he could send two messages each way at the same 
time, and there was no reason why he should not send 20 messages 
save the cost of the instruments. 

The lecturer spoke highly of the suitability of the system for 
lighthouses and lightships. It could be used in any kind of 
weather, fog or fine, wet or dry—in fact, it worked better in wet 
weather than in tine—and it had been adopted by the Admiralty 
and Trinity House. 


DIELECTRIC HYSTERESIS. 


THE paper submitted by Mr. Mordey to the Institution of 
Electrical Engineers on ‘Capacity in Alternate Current 
Working" revives the much-discussed question of the 
existence or non-existence of dielectric hysteresis. The 
paper was summarised under four heads by Mr. Swinburne 
in the discussion: — (4) The combination of capacity and 
inductance in parallel on an alternating circuit; (b) the 
measurement of capacity in terms of an alternating current ; 
(c) the determination of dielectric loss; and (d) the con- 
struction of wattmeters. The determination of dielectric 
loss is the salient point to which most of the speakers in the 
discussion on January 10th and the 14th inst. devoted atten- 
tion, and as Mr. Mordey has said in the paper, if it may be 
feared that the losses with underground cables are by no 
means the same as with aerial lines, the subject deserves tlie 
very serious attention of electrical engineers. 

The question of the losses due to dielectric viscosity was 
first definitely raised by Ricardo Arno (Rend. della Accademia 
dei Lincei, October, 1892, and April, 1893), who applied 
Ferraris’ method of testing the electro-magnetic qualities of 
iron to the investigation of insulating cylinders by placing a 
suspended cylinder in a rotatory electrostatic field, when it 
revolved. These experiments were continued by Hess, 
Steinmetz, Northrup, Blondlot, J. J. Thomson, Janet, Borel, 
Porter and Morris, Benischke, Eisler, and others. The 
general conclusion was that the existence of dielectric 
hysteresis analogous to magnetic hvsteresis had not been 
demonstrated, and that the losses were due to diclectric 
viscosity ‘or to internal conduction. On the other hand, 
Bedell, Ballantyne and Williamson deduced the curves of 
instantaneous! pressure and charging current for a 
condenser, and considered that these proved the correct- 
ness of the hysteresis theory. This was accepted by Nichols, 
who, in his“ Laboratory Manual of Physics and Applied 
Electricity," Vol. II., p. 192 (1894), gives“ Experiment 55. 
Determination of Dielectric Hysteresis.” Threlfall, in the 
Physical’ Review, May, 1897, demonstrated that prolonged 
drying practically eliminates the heating of a condenser 
dielectric with alternating currents. In the discussion this 
speaker remarked that Mr. Mordey said the loss he found 
was due to dielectric hysteresis, because copper and leakage 
losses had been ascertained and allowed for. But leakage 
losses were extremely subtle things. Sulphur gives results 
varying 10 to 1, depending upon time, direction, and mag- 
nitude of voltage. He considered there was an absolute 
theoretical bar to the establishment of Mr. Mordey's position 
on that point. Steinmetz measured the losses in a condenser 
in 1892, and found with a paraffined paper condenser, at a 
frequency of 170 periods, the load was nearly equal to 12 
times that of a continuous current at the same pressure. 
It was usual to associate heating losses in the con- 
ductor with absorption. Kelvin has shown, however, the 
effects of spreading and discharges over surfaces. To avoid 
these, it was sometimes necessary to dry for days over phos- 
phorous pentoxide, and when tested by the rotating field 
method, which avoided electric discontinuity, the losses 
might be reduced to 4!; per cent. It is the last trace of 
moisture that does the damage, and even then samples taken 
from the same mass, say, of resin, at the same time gave 
results varying as 3 to 4. The speaker considered that 
there is such a thing as a real dielectric loss, but you 
cannot get two scraps of dielectric having the same dielectric 
loss. 

Prof. Ayrton, who spoke first in the discussion, and at 
considerable length, quoted his 1891 Physical Society paper 


as giving a very much smaller power factor than the figure 
of 124 put forward by Mr. Mordey in the paper. He said 
that in the Swinburne condensers it was of the order of 0. 
while Cardew found about °068. Lombardi had obtained 
values of *008 for paraffin wax, and :042 for gutta-percha. 
He, therefore, considered a cable with °124 most unnecessarily 
bad. The reply by Mr. Mordey at once was that he was 
startled at the result himself, but it had been confirmed by 
other experiments, and he had no doubt that the power 
factor in cables of the class tested was of that order. 

Mr. Mordey, in his reply, practically asked for results by 
other experimenters to confirm or disprove his own. He had 
obtained certain figures, and believed them to be true. The 
contributions to the discussion which dealt with results were 
the speeches of Mr. C. P. Sparks, and of Mr. Minshall, the 
borough electrical engineer of Croydon. The former, after 
pointing out that with an inductive load on the mains the 
capacity of the cables may be a positive advantage, showed 
that as the capacity of paper cables—now generally replacing 
rubber, on account of lower price and greater durability was 
only one-third that of rubber cables, the losses must fall, but 
even with extra high pressure the effects would not be really 
felt until the load rose so that the smallest unit in a works 
had to be replaced with larger plant, inasmuch as some reserve 
of power was necessary even on light load. He described 
fully some tests made by Mr. Mordey on the County of 
London mains to compensate for the capacity current, and 
supplemented the information given as to the tests taken to 
ascertain the actual loss by dielectric hysteresis or viscosity. 
The Shallenberger meter used was checked against a Kelvin 
alternating wattmeter; with true watts it read full watts, 
while with full current and full pressure, but with 90° phase 
difference between the circuits, it read nothing. He, and Mr. 
Minshall also, gave data from experiments made on the 
engineer's method of running a motor alternator first light 
without a cable connected, and then with the cable. We may 
deal with the actual figures next week. The final result was 
that with 50 miles of cable feeding a sub-station 12 miles 
away at a pressure of 6,000 volts, and with a 10 per cent. 
load factor, the loss would be, with rubber insulation, 8°3 per 
cent. By substituting paper this would be reduced, or 211 
per cent. only of the units generated would be wasted in 
dielectric losses. 

Dr. Sumpner referred to the ratio of capacity to load 
current on the cable, and stated that the proportion between 
load current loss to dielectric loss depended upon the 
percentage drop in volts allowable on the line. If the power 
lost in the line were important, then the loss in the choker 
(if such be used) was more important. Mr. Mervyn O’Gorman 
gave a physical explanation why the dielectric losses should 
be greater in rubber than in paper, attributing it to the 
potential gradient in the dielectric. Mr. W. E. Gray 
reminded the meeting that there were many things to bear 
in mind in connection with dielectrics, and that the results 
obtained depended upon the mode of manufacture, as 8 
rubber cable could be made to give any capacity, within 
limits, but no one could make a cable absolutely stable 
without considerable dielectric resistance. 

A good deal was said about the methods of measurement 
adopted, and as to the correctness of the formula used. Mr. 
Mordey admitted that his advice to station engineers was nol 
wise under all circumstances, and warned them that enormons 
differences might be found, as the rule was not applicable 
within any limits at all -unless the current be taken 
from a sine function machine. This was demonstrated by 
Mr. Mather’s remarks on the figures he had obtained, which 
were as follows :— 


| 
Bource of current. Frequency. | 1 AD A seo nid 
Ferranti machine 100 3:0 47°73 49°39 
Pyke & Harris machine . 100 4'6 73:23 8 
43 1:18 43:68 E 
Wenstrom converter {| 38 1:69 46:38 n 
Gramme converter 23 07 44:38 x 
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Mr. Mather had tested different cables for power factor, 
and had found the following results :— 
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| 
Pressure volts. Frequency. 


Cable. Power factor. 
m" — RON. 
British Insulated D 2017 | 100 024 
Callender ...  ... 928 2,030 71:5 '027 
Silvertown Rubber eae 2,000 | 103 028 
County of London Rubber 2,230 99 033 


“ Mordey ” ^ com 2,240 100 124 


Nome criticism was levelled at the instruments by which 
such results as Mr. Mordey's were taken. Dr. Fleming said 
that no details of experiments to check the wattmeter had 
been furnished. He quoted Mr. D'Alton's method of taking 
engine indicator diagrams, by which it was found that on 
the Deptford cables years ago the power factor was proved 
to be nothing like 12 per cent., but 2 or 2 per cent. He 
reminded the meeting that Mr. Swinburne once made a watt- 
meter that read low on his own open magnetic circuit trans- 


formers and right on others. The cause was shown by Dr.“ 


Sumpner to be eddy currents in the iron parts of the watt- 
meter. Instruments made with glue, shellac, and string did 
their duty free from this error, though lacking in finish. 
Again, a very slight difference in phase between the current 
in the pressure coil and that of the inducing E. M.F. means 
large errors; 7 per cent. difference might represent 2 H.P., 
and such slim" instruments should be checked by practical 
methods. Dr. Sumpner also spoke on this point, and said 
that although a wattmeter might be right on lagging currents, 
it might be quite wrong on leading currents, and even read 
negatively. He thought Mr. Mordey must have had a 
slight lag in his volt coil, and this might produce very extra- 
ordinary results. Testing a 3-Kw. transformer with full 
load a certain instrument gave the following results :—With 
condenser, + ‘02, + 06, + 4; another way, — 007, 
— ‘43, and if adjusted on a non-inductive load — 1'6 as 
power factor, Many such instruments were useful to 
measure what you already know—not what you don’t know. 
Mr. Swinburne talked of the method of measuring capacity 
employed and of his use of it with his condensers. IIe had 
found it a good check to use two-phase machines to test 
wattmeters, using two loads and two resistances; the connec- 
tions could be changed and opposite phases obtained. 

The discussion on the paper has had one good effect. It 
has caused the younger generation of engineers, who cannot 
be expected to be well acquainted with things which were 
done 10 or 11 years ago, to look up old Physical Society and 
Telegraph Engineers’ Proceedings.* Mr. Mordey has done 
& kindly act in preparing his paper if it have no other result 
than in causing station men to work out carefully the theory 
of the wattmeter. It is wonderful how very difficult it 
really is to get a reliable measurement of power on a reactive 
circuit, The smallest lag in the volt coil of an instrument 
comes in to render the results fallacious, and even the Kelvin 
balance is by no means correct to the } per cent. claimed by 
the makers on a highly inductive circuit, owing to the 
pressure coil being necessarilyeinductive. 


HIGH SPEED TRAINS. 


Ir electrical engineers would be more practical, they might lay 
down some line to the coast, and run the distance at 70 miles an 
hour. This would afford a practical lesson in electrical high speed 
traction, and would be better than so much high talk about 150 miles 


* The following are the papers most frequently alluded to in the 
discussion :— 

Ayrton and Sumpner, Physical Society, March 6th, 1891. 

Cardew, Institution of Electrical Engineers, May 21st, 1891. 

Fleming, Iustitution of Electrical Engineers, May 7th, 1891. 

The method of measuring capacity by observing the condenser 
current, &c., will be found in :— 

Fleming, “The Alternate Current Transformer,” Vol. IL, 
Edition 1892, p. 408. | 

Nichols, Laboratory Manual of Physics and Applied Elec- 
tricity,” Vol. II., Edition 1894, p. 172 (“Experiment 42.” 
Measurement of Capacity by Means of an Alternating Current.") 

Bedell and Crehore, " Alternating Currents," Edition 1893, p. 79. 


per hour, whicn never comes nearer. Mr. Rous Marten discusses 
the cost of high railway speed in the Engineering Magazine, and 
points out how the most ghastly failures in Britain have been the 
two slowest British railways. 

Mr. Rous Marten objects to the oft-repeated cry that resistance 
increases as the square of the speed. Quite possibly air resistance 
increases at a considerable rate, but we cannot see good reason 
to suppose that rail or axle resistance can increase particularly 
with speed. There is no particular reason why rail resistance 
should so increase, but there are reasons why it should decrease 
to some extent. The case of the steam vessel is often brought 
forward as an example of the enormous increase of power 
required by increase of speed. But there is no parallel between 
the two cases. : 

In the first place, the resistance of a wheeled vehicle is made up 
of several resistances—the rail, the axles, the head and side-air 
resistances. In a ship there is practically but one resistance, the 
water is heavy and resists being pushed aside. It piles up ahead of 
the ship and puts the ship in the position of running against water 
that is always higher than the water level left behind, or it places 
the vessel in the position of running up hill. But for the necessity 
of moving the heavy water a ship would not be found to increase 
its resistance so excessively as it increased its speed. There is no 
parallel between the ship and the train, and we are much inclined 
to agree with Mr. Rous Marten that there are no good reasons 
why high speeds should not be regularly run. The North of France 
railway is the fastest in Europe, and pays 15 to 174 per cent. 
The fast American trains pay, and the Scotch traffic has been greatly 
augmented since the accelerations of 1895. 

We doubt whether on any English railway there are the truly 
right kind of directors. Mostly non-technical, their ruling passion is 
to place themselves in antagonism to the public, in place of regarding 
the public as the source of their prosperity and trying to please it. 
Our railroad directorates are too full of titled men, who occupy the 
posts because they are men of title, not in spite of their titles. 
Many years ago one could travel from London to Bristol at higher 
speeds than to-day, aud there can be no doubt that the drivers, 
stokers, and guards of our English lines as a whole are paid twice 
as much per mile as would be paid if train service were respectably 
rapid. The waste of time imposed on the whole nation must be 
something terrific. 

With high speed schedules unpunctuality would come to a stop. 
High speed pays, or would pay, if genuinely attempted. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


ON THE TRAINING OF ELECTRICAL ENGINEERS. 
By Joun T. Nicorsow, D.Sc., M. Inst. C. E. 
(Paper read February 12th, 1901.) 


ELECTRICAL engineering differs from the other branches of the pro- 
fession of the civil engineer in being based on theoretical principles 
whose application give predicted results which closely accord with 
those practically obtained. As Prof. Perry said in his Presidential 
address delivered a few months ago: “ Most of the phenomena 
dealt with by the electrical engineer lend themselves to exact 
mathematical calculation, and after calculations are made, exact 
measurements may be made to test the accuracy of our theory. A 
completed machine, or any of its parts, can be submitted to the 
most searching electrical and magnetic tests, since these tests, 
unlike those applied by the mechanical enginecr, do not destroy 
the body tested.” 

Although hardly true to allow the inference that all the tests 
made by the civil or mechanical engineer are, necessarily of such 
a nature as to “destroy the body tested”; yet there can be no doubt 
that whilst electrical engineering is the youngest of the enginecring 
sciences and arts, it has come clearly to the front in close physical 
accuracy of its theory ; and in this department we have not been so 
notably troubled with a division into the two camps, of which we 
have heard so often, of those who believe in theory aud those who 
believe in practice. 

The reason for this difference from the civil, mechanical, or miniug 
branches of engineering seems to lie in the circumstance stated by 
Prof. Perry, as follows:—" Electrical engineering owes its being 
altogether to scientific men, to the laboratory aud deskwork of a 
long line of experimenters and philosophers. Even now the work 
going on in the laboratory, to-day, becomes the much larger work of 
the engineer to-morrow.” It would thus appear that, in electrical 
engineering, practice has been largely directed by a consummate 
theory ; whereas in other departments theory has, at its best, only 
endeavoured to understand and explain practice. 

This fact has an important bearing on the subject we have before 
us to-night, forit is obvious that the relation between the theoretical 
and practical development of a branch of engineering must largely 
govern the principles to be followed in methodising the training of 
the students of that branch. 

The other distinguishing feature of electrical engineering which 
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must be carefully borne in mind in the same connection, is the 
unparalleled growth of electrical industries in the past 10 or 15 
years, and their present increasing rate of development. So much 
is this the case, that the task of keeping the professional training of 
the students of this branch of engineering abreast of current prac- 
tice seems also a hopeless one. . 

This raises the all-important question whether it is within the 
province of engiueering schools or colleges to impart technical 
instruction, properly so called, viz, to supply up-to-date informa- 
tion as to the practical details and processes of manufacture of 
machines, and to give iustruction in such like mechanical arts, or 
whether it is their duty rather to contine themselves to the scientific 
principles that underlie engincering in general, and its several 
branches in particular. | 

I think the proper answer to this question has now been found in 
the general adoption of the laboratory as the proper adjunct and 
complement of every first-class school of applied science. Without 
the means of making experiments, the study of applied mechanics 
was closely analogous to, and, in fact, was an extension of the study 
of rational or theoretical mechanics. There were then certain data 
conceded as founded upon professional experience, and the course of 
instruction was confined to the consideration of the results lowing 
from reasonings based on these data; and to the working of problems 
and exercises in tho application of these theories which were 
intended to form au introduction to the actual office work of the 
engineer in practice. It must be allowed that much of this excellent 
work is still and will always be necessary. Resting on a strong 
foundation of mathematics, physics and chemistry, the knowledge 
of the engineer must always include such pure sciences as those of 
kinematics, dynamics, bydro-dynamics, thermo-dy namics and electro- 
dynamics. <A sound elementary acquaintance with all of these is 
necessary, and a specialised knowledge of that one more particularly 
useful to the engineer in his own branch must be obtained. It is, 
for instance, quite hopeless to try to explain to a man who has no 
knowledge of dynamics, upon what principles one proceeds in 
endeavouring to balance a locomotive. No amount of laboratory 
experiment will enable him to dispense with a knowledge of the 
mechanical principles involved. 

Again, the fundamental principles of thermo-dynamics may not 
be of much use in helping a man to fix the size of the cylinders of 
a steam engine; but they will at all events keep him from wasting 
his time in trying to design a perpetual motion machine; and they 
will show him how far he cau hope to go in the direction of the 
improvement of his heat motors, or other encrgy transformers. 

But the province of the laboratory in the scheme of engineering 
education is: first, to extend scientific knowledge by providing 
more experimental data; and, second, to show to the student the 
scope, value, and limitations of the theories he has studied in the 
classroom. 

Without laboratory work the young engineer is in danger of suppos- 
ing that an engineering problem has been solved when a certain 
mathematical solution has been obtained from a basis of given physical 
assumption. 

The erifical or engineering sense is not developed in the classroom. 
The student cannot be expected to know which of the assumptions 
underlying his mathematical work is really close -to practice ; and 
which other, although the best that can be made, is far from being 
true. Since applied mechanics, or engincering, is not a complete 


science, but is constantly being revised as to its data and being 


added to as to its experimental laws, it is not suflicient to deal with 
it as with an abstract science having immutable laws and finally 


reasoned out consequences; on the contrary, the young engineer ` 


must be trained to exercise a salutary scepticism as to all generalisa- 
tious from experience, and to, as far as possible, prove things in detail 
for himsclf. 

Reverting to the question of instruction in up-to-date enginecring 
practice, it may be added as the function of the laboratory —and 
more especially of the electrical engineering laboratory— that it 
should contain machines aud instruments of the newest types pro- 
curable, which may serve as object lessons on the gencral trend of 
electrical engineering design. To avoid becoming an old curiosity 
shop it will be necessary in most schools to rely upon the assistance 
of manufacturers who are willing to lend their recent patterns of 
machines to the laboratory for testing and examination purposes 
for a reasonable time, in return for the supply of the experimental 
data and results obtained from the machine under test. 

We have referred above to two features which distinguish elec- 
trical from other branches of engineering. They were: First, the 
possibility of a closer approximation to practice in the theoretically 
predicted results of working; and, secondly, the extreme rapidity 
of development of this branch of engineering. It would therefore 
appear that, of the three uses of the laboratory in the school of 
engiueeriug just mentioned, viz., the obtaining of new experimental 
data ; the cultivation of the critical or engineering faculty in the 
student; and the exemplification of recent practice in design, the 
first and last are of greater importance thau the second in electrical 
engineering laboratories. Inasmuch as the more closely a 
theory already seems to approximate to the actual phenomena 
obtained, the smaller is the need for overhauling this theory by 
checking its results by means of laboratory work. Yet one might 
argue that this close agreement only shows that the smaller and 
more intricate variations of the natural from the assumed laws, are 
nearer to discovery, and that a closer examination and study of 
the phenomena and more refined experimental work have become 
necessary. 

In any case the personal verification of the data of bis subject 
is very necessary for every student as a good working foundation 
to build upon, and as being the surest way of obtaining a real 
knowledge of and love for his adopted profession. According 
to Prot. Perry's address:—“ There is one qualification which 


the electrical engineer must have, and without which all other 
qualifications are uscless, and if a man has it no other qualification 
is supremely important, and this absolutely indispensable qualifica 
tion is that a man should love to think about and work with electrical 
things." 

I would wish to modify this rather sweeping remark by quoting 
another sentence from the same discourse, that, viz., “ An electrical 
engiueer must have such a good mental grasp of the general scientific 
principles uuderlyiug his work that he is able to improve existing 
things and ways of using these things." i 

This latter qualitication, a knowledge of theory, he must acquire 
by private study and from his college lectures; the former will be 
best inculeated by experimental work in the laboratory. 

I am, I suppose, to-night expected to state what I should consider 
the best or ideal training one would give to a youth entering the elec- 
trical engineering profession if the choice were open. 

In reply, I say, in the first place, that'in the case of a really 
clever student whose heart is in his work it is my experience that 
his course or mode of training matters very little. Even if he be 
trained on a very bad system, or not trained at all, he will acquire 
all the knowledge and experience he needs in spite of and in the 
teeth of the bad training. The desire to kuow and the love for 
his subject is enough for Ain. 

But for the ordinary youth of mediocre abilities, whose inclina- 
tions have to be carefully coached in the right direction, aud his 
all too easily flaggiug energies husbanded as much as possible, the 
sequence of his physical and mental treatment is of real importance. 

In the first place, I hold strongly the opinion that, after le.viug 
school, the boy who intends to become an electrical engineer should 
first spend at least two years in the workshops of a mechanical 
engineer. Here he will learn the elements of smithing, moulding, 
pattern making, fitting, machine work, and erecting. In this time 
he caunot help picking up the names and appearance of the common 
implements and processes fundamental to all kinds of engiueering 
practice. 

A boy of 16 having just left school has for a time had enough of 
bookwork, and will turn gladly and with great advantage to the 
complete change the workshop affords him. Here I may seem to 
be at variance with Prof. Perry when he says Much of the evil we 
suffer from is duc to our average young men being pitchforked iato 
works, where they get no instruction, as soon as they leave school. 
If ordinary school education were worth the name, and if school- 
masters could be brought to sce that we do not live in the fifteenth 
century, if boys were really taught to think for themselves through 
commonsense training in natural science, things would not be so 
bad. But the average boy leaves an English school with no power 
to think for himself, and with less than no knowledge of natural 
science, and he learns what is called mathematics in such a 
fashion that he hates the sight of a mathematical expression all 
his life after. 

" And what is the result? English engineers do make a wonder- 
fully intimate acquaintance with the machines and tools that they 
work with, but when it comes to the manufacture of new things 
they do it by fitting and trying, by quite unnecessary expenditure 
of money through trial and error. A machine is made and tried 
and then another better one, until a good result is arrived at. 
And this method did well enough in the past, and would do well 
enougli in the future if only we had not to compete with foreigners 
who can really calculate.” 

I would point out, however, that the workshop course here pro- 
posed is merely the preliminary or first part of the student's 
professional training. If he has left school with the usual stereo- 
typed stock of Euclid, algebra, and elementary physics and 
chemistry, I would have him take mathematics, physics, and 
chemistry classes in the evenings, but more especially mathematics, 
during these two years of workshop practice. Classes ought to be 
everywhere organised to teach mathematics for engineers in the 
manner proposed by Prof. Perry, so as to enable such a boy to 
learn as much useful mathematics as possible in the short time he 
has available. 

I should advise the addition of dhother year of workshop practice 
in the shops of a dynamo manufacturer, if time permitted; but this 
wil more usually have to be supplied by the laboratory of the 
college through which he must pass. 

I have always found it extremoly difficult to arouse, in the case of 
boys coming directly from school to the professional college, a lively 


and intelliyent interest in their subjects of study. 


Even with the help of a large and well-equipped college work- 
shop, they cannot get the relation of their work to engineering prac- 
tice properly established. They fail to realise the important bearing 
the theoretical work they are doing has upon their future careers, 
unless their curiosity has been first stimulated by a period of pro- 
bation in the workshops, and a spirit of inquiry fostered by long- 
continued contact with actual engineering practice. 

I have had some considerable experience in these matters, having 
served a four years’ apprenticeship, worked in a number of drawing 
oflices, studied in one and taught in two other Universities ; and my 
experience, both as a learner and a teacher, leads me to recommend 
most strongly that, whenever possible, a period of workshop practice 
should intervene between school and college. 

Having then put iu two years in a mechanical engineering 
workshop, our ideal student ought to enteran engineering college 
at about the age of 18, and he ought to study there for not less 
than three years. 

The first ycar of this college course will usually have to be 
speut on mathematics, physics, chemistry, dynamics; mechanical, 
geometrical and freehand drawing; and the study of French and 
German, which is so necessary for enabling him to read foreign 
technical literature. 

In the second year the electrical engineering student must 
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specialise in the physical laboratory in the direction of electro- 
magnetic theory. He must study the magnetic qualities of iron 
and the hysteresis loss; aud in doing so he must learn the con- 
struction of the instruments such as the galvanometers, voltmeters, 
and ammeters he uses in his work, and the methods of their 
calibration: All this experimental work should, of course, proceed 
band in hand with instruction in theory and numerical exercises in 
the class room; where he should be working at electro-magnetism 
and the theory of the direct-current dynamo. 

In this same year he must apply & considerable portion of his 
energy to the study of thermo-dynamics and hydraulics, and their 
application to steam and water-power plants, aud he should devote 
great attention to the study of machine design and mechanical 
drawing. The electric enginecr must have a special knowledge of 
applied electricity, but he must be, above ‘all, an engineer, and not 
a mere electrician. 

In his final year three-fifths of the student's time should be spent 
in the laboratories, one-fifth in the electrical engineering designing 
room, and the other fifth upon lecture courses connected with his 
laboratory work. About one-third of his laboratory time should be 
devoted to experiments on the strength of materials, ou the simpler 
hydraulic phenomena, and to trials of steam engines and boilers. 
I think that at least 30 days of eight hours each should be spent in 
this way in his third year. Another third of the time spent in the 
laboratory in his last year would be occupied in completing the 
elementary electrical laboratory course he began in his second year. 
He would, after completing his work on magnetic testing, begin a 


‘study of the dynamo. For this purpose the laboratory would pro- 


bably be provided with a number of direct-current dynamos of 


various types and styles of construction, of from 2 to 10 kw. 


capacity, which can be operated either as dynamos driven from a 
constant speed prime mover, or as electric motors. 

Using the ordinary commercial instruments, such as voltmeters 
and speed counters, he should determine the strength of the fields 
of these machines when the armature windings are known and the 

s and pressures measured. He should compare the results 
obtained from the machines when running with those calculated 
from their dimensions. This will give the student an idea of the 
control which his classroom theories require from practical 
results, and to what extent uncertainty enters into his estimations. 
Tests of the magnetic circuit of dynamos, the regulation of dynames 
and motors with different forms of field winding, characteristic 
curves, and efticiency testing should naturally follow ; and it is an 
excellent plan to make the student draw up tables and make 


curves of the variations in the principal proportions of machines 


of different types and sizes, in order that he may obtain an idea 
of the changes involved by particular conditions of service aud 
output. 

The data of this kind available in an engineering school are 
seldom of the latest, unless the teacher spends his summer in 
obtaining them. The instructor in electrical engineering has, as 
already mentioned, the special difficulty of the newness and 
constant development of his subject to contend with; but if he 
follows the practice of every year visiting the plants of the 
manufacturing companies and typical light and power stations, 
information is obtained which cannot be found in engineering litera- 
ture, and which has the highest value for educational purposes. 
The cultivation of close relations between the college and the 
practising profession should indeed be part of the duty of 
instructors, and ought to be eagerly reciprocated by the members 
of the profession as one of the surest ways of meeting foreign com- 
petition. The professional status of the teacher of engineering in 
this country is not by any means so high as we find it to be 
abroad. In the lectrician of February Ist I read:—‘It is 
announced in Alektrotechnische Mittheilungen that Herr von Dolivo- 
Dobrowolski, chief electrician of the Allgemeine Electricitiits Gesell- 
schaft, is shortly going to Petersburg to take over the direction of 
the new Government Electro-Technical Institute there. The same 
journal states that Herr Gorges is giving up his position as engineer- 
in-chief of the firm of Siemens & Halske to fill a professorship at 
the Dresden Polytechnic." I have vet to learn of any appointment 
iu a college or technical school in Britain whose attractions could 
induce its acceptance by the engineer-in-chief of any of our 
great companies! The fact is, the Germans and Russians have 
come to realise the value of the scientific and technical training 
they provide in their polyteknikums the national industry and 
well being ; whilst iu Britain we are still content to muddle along 
in our honest but stupid old way. To return to our third-year 
student. The remainder of the second third of his laboratory 
time will be filled up by work in electro-chemistry and alternate 
current work. ‘The former subject seems now to demand a 
laboratory equipment almost on a par with that of the dynamo 
room itself in a first-class school. The latter is usually better 
represented, and the enormous importance of polyphase currents 
in power transmission renders it necessary that every effort 
should be put forth to give sound instruction in this field. The 
effeets of inductance and capacity are at the root of a large 
proportion of alternate current phenomena, and the fundamental 
studies in this department accordingly have reference to the 
study and measurement of these properties. The object of the 
teacher must be to convey to the electrical student as lively and 
practical a working conception of inductance and reactance as 
that usually given him of Ohm's law and its results. The student 
should have at his disposal a number of coreleas solenoids for 
the direct measurement by ammeters and voltmeters of their 
self-inductances, using an alternating current of known frequency, 
and the comparison with their mathematically determined 
coefficients. He should also be able to make, by the use of 
ammeters and ballistic galvanometers, the direct measurement of 
mutual inductances, and to compare self and mutual inductance 


with capacity. He should then extend his measurements to 
circuits with iron cores. Carefully wound long and short solenoids 
having known constants, condensers of known capacity, bridges, 
alternating current ammeters and voltmeters, the ballistic galvano- 
meter and secohmeter, are the instruments he will employ most at 
this stage. 

The student should then pass on to the study of the alternator 
and to single-phase currents. The wattmeter and the alternate 
current curve-tracer must be put in his hands; and the relations of 
the current and pressure waves in circuits must be studied from the 
curves, as well as from measurements of the true and apparent 
energy in the circuits. This study is finally applied to transformers 
of various types of construction. For the study of polyphase 
currents it would seem best to have in the laboratory a rotary con- 
verter, so that currents of variable frequency may be obtained. 
Induction motors of representative types of construction ought also 
to be available. 

A large part of the work here specified on alternate current 
machinery must, however, be relegated to the next division of the 
laboratory work of his final year, when he will have more time for 
uninterrupted experimental work, and be left morc to his own 
initiative. The great matter is to instil habits of personal investiga- 
tion and critical study into the mind of the young engineer, so that 
his college course may form really a graduated introduction to the 
work of his whole lifc. 

This last portion of his laboratory time should be devoted by 
our embryo electrical engineer to what is, in America, called 
"thesis" work. This is of the nature of an experimental research, 
carried out either by the student himself or by a small group of 
students of which he is one. Very much valuable information has 
been obtained in American colleges in this way regarding the 
various types of new apparatus continually coming out; and it is 
found that the students learn in the course of such work to assume 
responsibility by being in a large measure icft to their resources. 
Such investigation usually requires either special apparatus or the 
loan of new types of machinery ; but good work may also be got hy 
making progressive tests of au operating plant either in the college 
or elsewhere. The interest, and even enthusiasm, with which this 
part of the work is taken up and carried on by the students is very 
striking and encouraging, and was such as to lead the writer to 
adopt the “ thesis " system in his late laboratories at McGill College, 
Montreal, although quite contrary to his preconceived prejudices 
against the utility of allowing undergraduates to undertake research 
work. 

( To be concluded.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manche ter, 
and Birmingham, to whom all inquiries should be addressed. 


2,317. “An improvement in electric stop motions for warping machines.” 
T. Hort, LIMITED, and F. A. Hort. Dated February 4th. 


2,320. ‘Improvements in the method of covering cables, wires and con- 
ductors for electrical purposes with india-rubber or other insulating material 
and in machinery therefor.” W. Havauetrr, Dated February 4th. 

2,821. “A double wheel contact on a 10cker for overhead electric tram con- 
tact." H. Garstang, Dated February 4th. 


2,330. “Improvements in and connected with controlling arrangement in 
telephone exchanges for branch or trunk lines.“ H. OPFENHEIMER. (Actien 
Gesellschaft Mix & Genest, Germany.) Dated February 4th. 

2,345. ** Electric meters.“ E. S. Hansey. (Date applied for under Patents, 
Ko., Act, 1883, Sec. 103, July Sth, 1900, being date of application in United States.) 
Dated February 4th. (Complete). 


2,358. “Improvements in gear for collecting the current on electric loco- 


motives, electric trams, electric cranes and such like machines." E. C. 


. Wison, Dated February 4th. 


2,963. '' Electrode for galvanic cells.“ F. Lax DOT. Dated February 4th. 

2,394. “Improvements in distributing electricity and in apparatus for use 
therein." R. B. RHaNsrotb.. (Ja Société Anonyme des Brevets Dolter, France) 
Dated February dth. (Complete.) 

2,411. “Improvements in and relating to electric meters.“ M. KALLMANN., 
Dated February 4th. 

2,421. “Improvements in electric incandescent lamps." J.J. GREEN and 
E. O. GREkN. Dated February 5th. 

2,428. “Improvements in electric motor starting switches." E. W. Cowan 
and A. STILL. Dated February 5th. 

2,161. “Jinprovements in conduits for electric wires.“ E. D. Paar. Dated 
February 5th. 

2,471. "Improvements relating to electric switches." H. H. Lake. (W.M. 
Scott, United States.) Dated February Sth. 

2,474. “Improvements relating to transmitters for telephones." L. MELLETT 
and A. F. HENDERSON. Dated February sth. (Complete.) 

2,488. “Apparatus for disinfecting the transmitters and receivers of tele- 
phones.” C. F. AXTELL. Dated February 5th. (Complete.) 

2,490. “Improvements in storage batteries" T. A. Enpisos. Dated 
February 5th. 

2,197. Improvements relating to electric igniters.” J. M. Ricanp and F. C. 
Corny. Dated February 5th. i 

2.505. Improvements in, and in apparatus for, obtaining metals by electro. 
lysis." A. P. STROHMENGER an I A. B. PESCATORE. Dated February 5th. 

2,523. ''Improvements in means tor the distribution of clectricity on the 
three-wire system for electric traction on rails.” A. B. BLACKBURN and 
E. S. W. Moone. Dated February 5th. 

2,596. ‘‘Improvements relating to the commutators of dynamo-electric 
machines," W. Lananon-Davirs, Dated February 6th. 

2,553. “Improvements in electric are lamps. A. EcksTEIN and A. E 
ANGOLD. Dated) February 6th. 
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9570. “Improvements in or connected with electrical signalling apparatus.” 
W.J. Minpon. Dated February 6th. (Complete.) 

2579. “Fabrics for electric heating purposes.” J. M. C. HERRGOTT. 
February 6th. 

2,587. “Improvements in electric batteries.“ G. Rosset. Dated February 
6th. 

2,607. "Improvements in electrical transformers.” 
BRITISH ELECTRIC TRANSFORMER MANUFACTURING COMPANY, LIMITED. 
February 6th. 

2,618. “Improvements in electrical heating apparatus.” A. Loa4ckER and 
F. RizLp. Dated February Tth. 

9619. "Improvements in electrically-heated smoothing irons.” A. LoackER 
and F. RiELD. Dated February "th. 

2,636. ‘Improvements relating to overhead electrical conductors such as 
trolley wires for electric trams and the like." A. Pass. Dated February 7th. 

2,659. ‘Improvements in electric arc lamps.“ HELOIS UPTON Company and 
T. Srencer. Dated February 7th. (Complete.) 

2,689. ‘Improvements in or relating to electrolytic electricity meters." F. M, 
STAUNTON. Dated February 7th. 

2.603. “Improvements in incandescent electric lamps." 
Dated February 7th. (Complete.) 

2,645. “Improvements in means for protecting electrical conductors," W. 
Lancapon-Davies. Dated February 7th. 

279, “Improvements in apparatus for regulating electric generators.“ 
Count A. bE Dios and G. Bovros. Dated February 8th. 


Dated 


A. F. Berry and THE 
Dated 


L. LohBENTHAL. 


2.41. *'Electrode-plate for forming Planté cells.“ R. Hager. Dated 
February 8th. 
2,776. ‘Improvements: in electric fuses,” CALLENPEH'a CABLE AND Con- 


STRUCTION COMPANY, LIMITED, and J, O. CALLENDER. Dated February sth. 

2979, “Improvements relating to electric conductors.” W. G. POTTER. 
Dated February 8th. . : 

3,793. “ Improvements in, and in connection with the storage of electricity.” 
S. CowrrER-CoLEs, Dated February 9th. 

2206. “Improvements relating to electric light fittings such as electroliers, 
brackets, and the like." R. B. LreAcH. Dated February 9th. 

“430, “Improvements in means for electrically igniting miner's safety lamps." 
R. O. Best and Ackroyp & Best, LiurrTEb, Dated February 9th. 

2,834. “Improvements in or relating to telegraph apparatus." F. G. CREED 
and W. A. CorrsoN, Dated February 9th. 

2,835. ‘Improvements in the manufacture of thermo-electrie couples." E. 
Heute and C. F. Cooper., (Date applied for under Patents, Xc., Act, 1823, 
See 103, August Ist, 1900, being date of application in France. Dated Feb- 
ruary 9th. (Complete.) 

2438. “ Improvements in the manufacture of thermo-electric couples." E. 
HrxnwiTE and C. F. Cooprr. Dated February 9th. 

2.438, “Apparatus for governing the output of dynamos when driven at dif- 
ferent speeds," H. J. J. Hemme. Dated February 9th, 

2,453. “Improvements in electric batteries," G. W. JOHNSON, (Société Paul 
Chapuy & Co., France.) Dated February 9th. 

2,854. ‘Improvements relating to apparatus for starting and regulating or 
controlling electromotors.” J. WETTER. (The Elektricit«ts Aktien Gesellschaft 
vormals Schuckert & Co., Germany.) Dated February 9th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W.P.'THOMPSON 
and Co., 823, High Holborn, W. O., and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stamps). 


6,160. ‘Improvements in or relating to facsimile telegraph apparates." A. Je 
Boult (Dr. W. P. Dunlany). Dated March 21st, 1999, Relates to that class of fac- 
simile telegraphs in which a rotating cylinder is traver-ed by a receiving or 
transmitting stylus which is mounted ona carriage moved by a traversing-screw, 
An electric motor is provided with a governor controlling a switch for cutting 
the resistances in and out of circuit. The motor is connected by gearing with 
the screw and cylinder shafts; each shaft is arranged with two speeds, the one 
shaft having a sliding key clutch, and the other shaft a screw sleeve for locking 
cither of the loose wheels on to the shaft. The shaft is provided with insulating 
thimbles and supports the record, which may be of varying diameter to snit 
different desired results. The shaft is provided at one end with three rings— (1) 
of metal and having asmall insulating section rubbed by a brush in one syn- 
chronising cirenit; (2) of insulating material and having a small conducting 
rector corresponding in position tothe insulating sector on and connected to (1), 
this ring being in the second synchronising circuit and rubbed by the brush; 
and (3) of metal and connected to the record evlinder (this ring being rubbed by 
the brush in the line circuit). The synchronising maguet has a tripping arma- 
ture controlling the movement of the lever that can engage with the ubison stop 
on the ring. "The cylinder may be split longitudinally, and is then provided 
with iaternal gripping rollers for fixing the transmitting or receiving sheets in 
position; a tilling-piece is provided to make good the surface of the cylinder 
between the rollers. The travelling carriage is mounted on the rod and roller. 
The transmitting and receiving styli and the receiving Magnet are mounted on 
a sliding support to allow of different sizes of cylinders. The receiving stylus 
consists of a small fincly-toothed wheel when it is desired to make a record hy 
means of transfer paper. The apparatus may be worked with relay circuits 
when it is desired to produce reversed results. 13 claims. 


6,208. ''improvements in or relating to electric motors and vehicies." M. Soir. 
Dated March 22nd, 1899. Relates to controlling and safety devices for electric 
vehicles. When the treadle is actu&ted to apply the brakes by means of the 
levers, the link eauses the pivoted lever to push the pivoted end of the stop 
nside and break contact, which cannot be remade until the main switch handle 
is turned to place resistances in the circuit and the cam on its spindle causes 
the rod to turn the bell crank and draw back the stop, allowing the spring to 
return the lever to its normal position, The gear-wheel, which is attached to 
the hub, and driven from the motor shaft by the pinion, is surrounded by a dunst- 
proof case and braked by the band, guided by the spring pin, and connected by 
links to a lever fixed to a rotatable stud having a handle to which the operating 
chain is attached. When two brakes are fitted, a single chain is used to apply 
them equally and simultaneously. 12 claims. 


6,220. “improvements in electrical Incandescence lamps." Slemens Bros. 
(Siemens and Halse Aktlen-Geselischaft. Dated March 22nd, 1899. Relates to 
incandescent arc lamps. A body formed of a refractory oxide or the like placed 
between two electrodes is heated to incandescence and rendered conductive hy 
moving an arc or spark discharge along it, beginning at one electrode, so that 
the body is gradually heated, which can be effected by a current at a com- 
paratively low pressure. The invention differs in this respect from that 
described in Specification No. 1,996, a.D. 1877. The body is afterwards kept 
incandescent by the current it conducts. One form of lamp is illustrated. The 
refractory body is held between a support and a spring-pressed electrode, the 
end of the support being protected by a renewable copper cap. The parts are 
connected through an electro-magnet with the terminals of the lamp, which 
may be supplied with current through a choking coil or other steadying means. 
The armature of the electro-1nagnet is pivoted to the socket of the electrode, 
and carries a carbon rod, which touches the cap until current is supplied to the 
lamp, when it moves parallel to the body; an arc is struck between the parts, 
and rises between the rod and body as this becomes conductive, until it reaches 
the top and goes out. The are may be started by other means, and its upward 
movement may be assisted by à inovable magnet, or otherwise, or may not be 
automatic. 3 claims. 


* 


6,322. ‘improvements in or relating to electric cables." . Datei 
March 28rd, 1899. Armoured cables hove the lead sheathing protected by double 
spirals of unvulcanised rubber or equivalent non-fibrous materiel, the joint of 
the spiral being made good by heating or by the heat in the wax-impregnatk 
jute covering. When the cables are to be laid in the earth spiral armouring® ot 
steel and an external jute coating may be added. 4 claims. 


6,336. "Anim device fer producing electric oarrest at sea by the action 
ot the waves." M. Gehre. Dated March „ 1699. Relat to means for 
generating electric currents at sea by the action of the waves, more particular:y 
for use in the production of flash lights. In one arrangement & number oi 
magnets of alternating polarity are carried by an anchored rod, and an arms- 
ture or induction coil 1s reciprocated in front of tbe magnet poles by means ois 
rod in connection with a pivotted lever, which carries at each end a float under 
the infiuence of the waves. Alternatively the armature may be stationary and 
the magnet or magnets reciprocated. In a modified arrangement the actuating 
float is pivotted toa pair of Noating bodies anchored to the bottom of the sea, 
while in a further modification a floating body is arranged to move up and down 
on a pair of rods fixed in the bottom of the sea. 1 claim. 


0,349. “im mts in telegraph and such like posts." Siemens Bros. and 
Co., Ltd.. and G. W. Perry. Dated March 23rd, 1099. Telegraph and like posts 
are steadied in soft ground by means of a steadying plate through an aperture 
in which the post is driven, forcing it into the ground. The plate has inclined 
ribs, and the post may have a shoulder or collar. 2 claims. 


6,473. “improvements in electrical apparatus for igniti berners irem a 
distance." C. Bolle. (C. Fitzlaff.) Dated March 25th, 99. hen the gas cocks 
are actuated and the burners ignited from a distance by electrical apparatus. 
the parts are so arranged thata stronger current is required to effect the open- 
ing than the closing of the gas cock, which is thus closed with certainty when 
the same current is employed throughout. The ignition and extinction bobbins 
are of equal power, but the core of the ignition bobbin is farther from its arma- 
ture than the core of the extinction bobbin is from its armature and the ignition 
armature has, in addition, to lift the spring-loaded sparking rod which is located 
within the pilot jet. The opening and closing of the gas cock is effected bs the 
transmission by means of the arms of the movements of the armatures to an 
arm on the cock. 2 claims, 


6,693. “improved combination brake coupling fer 1 — 

vehloles fitted with vacuum brakes fer communication or signa K "n 
Cunningham. Dated March 27th, 1899. Relates to a coupling joint for pneu- 
matic or vacuum brakes for railway and like vehicles provided with electrical 
contacts for electrical communication or signalling purposes. The brake pipes 
are coupled by the usual lugs, slots and hooks. Two ears or lugs are formed on 
the metallic collars, and eacb lug receives a hollow insulator. The electric 
cables are connected to the metallic pins, which are provided with suitable 
heads and are kept in contact by the springs. 2 claims. 


6,686. ''improvements in voltalo celts.” R. O. A. Heinrioh. Dated March Bth, 
189). Relates to H-shaped cells in each of which is a liquid electrode anda 
common electrolyte. The invention consists in constructing the diaphragms 
which separate the electrodes from the electrolyte of two perforated discs, 
either made in one with, or fixed on, a vent tube. The lower disc is preferably 
funnel-shaped. The space between the discs is packed with & porous materia! 
such as asbestos. The tubes serve as vents for the air in the bottom of the 
tubes when filling the cell up. After the electrolyte has been filled into tbe 
cells, they are closed by a layer of paraffin, a piece of cork, and a hot sealing 
mixture. 6 claims. 


6,687. “im ents in porous diaphrame for olestrolytie cells and motheds of 
producing the same.” H.H. Dow. Dated March 28th, 1899. Relates to producing 
diaphragms electrolytically in the position where they are to be used. A solv- 
tion of «odium, calcium, and magnesium chlorides is electrolysed, metallic iron 
being added near the anode. The hydrates of sodium, calcium, and magnesium 
are formed near the cathode, and commence to diffuse towards the anode, 
while chlorine is formed at the anode, and combines with the iron to form iron 
chloride. The hydrates melt the iron chloride, and are decomposed, iron 
hydrate precipitating and beginning to build up the diaphragm, while during 
tbe whole process any sodium, calcium, or magnesium hydrate passing towards 
the anode is similarly decomposed, so that, finally, on the anode side only iron 
hydrate is found. On the cathode side, however, where there is no iron 
chloride, in addition to the hydrates of calcium and magnesium formed as 
above, a further quantity is obtained by the action of the caustic soda upon the 
calcium and magnesium chlorides, so that the cathode side of the diaphragm is 
finally built up of these hydrates, A porous coherent diaphragm of two layers 
is thus formed, each layer of which is capable of retarding or preventing 
diffusion of the product of the electrode adjacent to it and of chemically 
destroying the product of the electrode of the opposite compartment while 
electrolysing the solution. A soluble iron salt may be used instead of 
metallic iron in the neighbourhood of the@node. One or more sheets of porous 
material, such as paper cloth, asbestos and the like, may be used &s & nucleus 
15 s the diaphragm, but this has not been found necessary or advantageous. 

6 claims. 


9,690. '' Improvement in method of, and means for, vere ne of direet 
current motors." B. d. Lamme. Dated March 28th, 1899. (Date under Inter- 
national Convention, September 3rd, 1898.) Controlling motors. The speed o! a 
direct current motor is varied by varying the armature reaction, and con- 
sequently the field magnet strength of the motor, by connecting one or more 
auxiliary alternating current circuits to the armature winding, and 5 
the phrase relations between the current and electromotive force of the sai 
circuit or circuits. 8 claims. 


6,691. ‘improvements lu systems of electrical distribution and reguiaties.” 
B. 6. Lamme. Dated March 28th, 1899. (Date under International Convention, 
September 28th, 189%.) Relates to arrangements for regulating the speed of 
rotary transformers in systems in which direct currents are converted into 
alternating. In one arrangement a generator supplies continuous current tothe 
rotary transformer, which supplies two-phased current in the conductors, The 
speed is inaintained approximately constant, though the load on the alternating 
current side varies, by the use of choking coils arranged across the conductors. 
Adjustment is obtained by varying the length of the coils or cores, which then 
act automatically within limits. 2 claims. 


6,712. Lines, olroutts and apparatus for telephoalo Inter-communieation.” G. A. 
Poelard et Cle. Dated March ?8th, 1899. (Date claimed under International 
Convention, August 30th, 1898.) Relates to arrangements for working telephone 
exchanges, in which two exchanges are connected by means of a number of 
pairs of lines to facilitate the connection of airs of subseribers on the two 
systems. Modifications are described to enable two different telephone working 
arranivements to be connected together, and for providing the two exchanges 
with through metallic or transformer plugcircuits. The exchange circuits and 
apparatus are alranged automatically to cut out the operator's instruments as 
soon as the callis answered, and in all modifications to control the ordinary 
visual, and the supervisory signal lamps so that the operators at the two er 
changes can tell the state of all the lines and connections. The &pparatus is 
too complicated for purposes of abridgment. 14 claims. 


6,894. ''Improvements in or relating te electrical lactruments.” 
J. $. Townsend, H. A. Wileon, J. A. MoCelland. Dated March 30th, 1899. A multi- 
cellular voltmeter has its cells or movable vanes separated by insulation into 
two or more groups which are connected with the springs of a rotatable disc 
switch, by which either all the parts may be connected to co-operate, or some 
of them may be cross-connected to have no action on the movable axle of the 
vanes. Preferably the cells are so separated, all the vanes being connected 
together. Vanes and cells of different sizes may be used in one instrament. 
The cells are formed of semi-circular plates, carried on bolts of insulating 
material, and separated by short metal and ebonite sleeves thereon. The vane 
is connected electrically with the plate and deflecting over the plate approxi- 
mately proportionately to their ditference of potential. Vanes in different cells 
are set syinmetrically upon the axle. 6 claims. 


6,947. “An Improved vertically, horizental, and angulariy ad stand or 
support.” J. Sohulz. Dated March 30th, 1899. For transforming a continuous 
current into a second continuous current of a different voltage, the current 
frst converted intoan alternating current, and tbis current transformed by 
stationary transformer. The secondary current is then rectified. 2 claims. 
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THE ELECTRICAL POWER BILLS 


OF 1900. 


Mr. W. L. MADGEN’s paper on the above subject, read 
before the Institution of Electrical Engineers on Thursday 
last, was composed of some reflections and a moral. The 
reflections were of the bitter sort called up by the contempla- 
tion of the past history of electrical engineering in this 
country. The moral is one for the Institution to consider 
well ; and we shall be curious to see the result. The róle of 
Jeremiah is not a pleasant one, but the author, in company 
with most thinking men amongst British electrical engineers, 
has assumed it; and we cannot give too much ear to the 
outories, dismal though they be, of those who point to the 
facts and the causes of the evil days upon which the 
electrical industry in Great Britain has fallen. 

The earlier portion of the paper was devoted to a historical 
account leading up to the passage of the Power Bills last 
year ; then followed an analysis of the pros and cons in con- 
nection with these far-reaching schemes; and the climax 
was reached in the suggestion that the Institution should 
appoint a special committee to consider what steps should 
be taken to amend or remove the restrictions which hamper 
the electrical industry. We may usefully pass over the 
historical matter, with the lamentations which it evokes, and 
consider for a moment the essential argument for and 
against these undertakings. Their advocates claim 
broadly that they will offer the advantages of electrical 
energy for light, power, and locomotion to extra-urban 
districts, which must otherwise remain permanently deprived 
of them ; that to town and country alike they will bring 
electricity supply within the reach of the poor man as well 
as the rich, and finally, that they will play an important 
part in solving the grave social problem of the present and 
increasing congestion of population and trades into con- 
centrated areas. The main argument against them is, that 
they put back the hands of the clock of time, when a 
triumphant democracy, founded on socialistic principles, 
shall have absorbed into its collective being all the instru- 
ments of production and distribution ; for towards this end 
the craving for municipalisation of every commodity of 
public utility, from the police force and public wash-houses 
up to electricity supply, is surely hurrying us. Thus stated, 
it will be seen that the issue is a large one; and the con- 
tentions of the parties penetrate so deeply into the political 
and social strata of our national life, that nothing short of 
a prolonged campaign of united effort among all those whose 
interests and convictions are opposed to the gospel of 
collectivism can re-establish the equilibrium which we find 
existing in other countries. 

How then can we set about the task ?. 

The answer we think is that the stream must be diverted 
at its fountain head—the Legislature. Some 700 gentlemen, 
meeting in Westminster, have demonstrated unsatisfactorily 


in the past that they can ,wreck the coach of electrical 
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progress for a generation by ignorant or ill-judged measures. 
Legislators, like volts, select the path of least resistance ; and 
the direction and pace of their efforts have been set by the 


doctrinaire views of social democrats and town councillors. 


ambitious for the millenium, local repute, or personal profit. 
In the absence of an organised opposition to these views, the 
Legislature has taken the obvious course of treating them as 
the voice of the people, and therefore heaven-sent. If the 
balance is to be restored, an opposing force of equal weight 
must be thrown into the other side of the scales of public 
opinion on which the Legislature keeps its eye fixed. So far 
as the electrical industry is concerned, the Institution of 
Electrical Engineers has weight beyond any other body, 
association or interest; and we think the time has come 
when it should emerge from its academic reserve, and join 
with the Electrical Section of the London Chamber of 
Commerce and other forces in making known to our law- 
givers that the path they are pursuing leads not only to the 
wreck of the electrical industry, but thence onward to the 
undoing of that edifice of commercial and industrial 
supremacy based on individual enterprise which is the 
heritage and pride of the Anglo-Saxon race. 


THE QUESTION OF DEPRECIATION. 


In dealing with the accounts of electric supply undertakings, 
the question of a fund to meet the cost of renewals and 
depreciation of plant is of considerable importance. In the 
case of companies working under provisional orders, the 
Board of Trade prescribes a form of accounts, under which 
depreciation in respect of leasehold works, buildings, plant, 
machinery, &c., is carried to a depreciation fund account, 
the amount being invested, and particulars of the invest- 
ments specified. This account is in addition to the cost of 
repairs and maintenance of buildings, engines, boilers, 
dynamos,  exciters, transformers, motors, &c., other 
machinery, instruments and tools, accumulators and acces- 
sories, which are placed to the debit of revenue account. 

In Corporation electric supply undertakings, the practice 
of dealing with the question of depreciation is very irregular, 
and in the majority of cases it is altogether ignored. In some 
instances, such, for example, as Glasgow, the accounts are 
properly kept, and the following scale of depreciation is 
adopted, which amounts to about 4 per cent. on the capital, 
viz. :— 


Land and buildings jou : 1 per cent. 
Machinery ... T res ish ar d$ og 
Accumulators as — i we l0 , 
Mains Sai ds ix ^ „ 21 „ 
Meters m bus bak ps wa. D. X 
Instruments $us 885 dei ie 5 
Counting-house furniture is S: y 


In addition to this provision there is the sinking fund for 
repayment of borrowed capital, interest, of course, being 
charged to revenue. The net result of the trading at 
Glasgow for the eighth year of supply is stated to be £40, 
the charge for electricity being 3°51d. for private, and 1:64d. 
for public lighting; the quantity of energy sold 4,250,669 
units. Glasgow is an exceptional example of a city where 


an electricity supply should flourish, and it appears to prove 
that, with reasonable charges and properly kept accounts, 
there is really nothing left for reduction of rates out of 
‘surplus profits in the municipal trading. 

Practically, the enterprise pays to the extent of the 
interest on capital, which would enable a company to pay a 
small dividend to its shareholders, but which is not avail- 
able for contribution in aid of rates, as the capital is 
borrowed, and the interest goes to the lenders. | 
The Town Council of Edinburgh discussed the question 
of a renewals fund at a meeting on January 10th, 1899, 
when the Lord Provost said that *any man of common 
sense in & manufacturing business, with machinery which 
was easily worn out, would, before counting his profits, 
estimate how much his machinery had depreciated during 
the year. "Having ascertained that, he would put aside a 
sum to meet that depreciation. Now, if there was anything 
certain about the conduct of the electric light business, it 
was that electrical plant depreciated rapidly." And he said 
also that “there were only two ways of providing for 
renewals, either by borrowing anew, and adding it to their 
capital account, or by taking it from this proposed renewals 
fund.” 

Notwithstanding these  well-expressed principles of 
accountancy, there are but few electric supply undertakings 
in the hands of local authorities which provide a deprecia- 
tion fund, and they are probably encouraged in their impro- 
vident system by the opinions of those who advise Town 
Councillors, and preach the false doctrine that the sinking 
fund for repayment of capital borrowed to pay for the plant 
renders any depreciation fund unnecessary. 

The effect of this method of keeping the accounts is to 
give a fictitious record of the resulte of the trading. 

Take, for example, the accounts of a moderate sized town 
like Dewsbury, a manufacturing centre, with a population 
of about 30,000. The loans outstanding are about 
£800,000—the water, gas, and electricity supply—all in 
the hands of the municipality. The electricity supply com- 
menced in 1894, and the accounts for the year ending 
March 31st, 1900 (that is to say, for the fifth year of 
working), give the following results :— 


Capital expenditure .. £33,155 6 3 
Revenue 885 s TT 4,031 5 7 
Cost of generating and distribut- 
ing current ..£2,085 8 5 
Repairs and maintenance... 204 17 1 
Interest 795 3 3 
3,085 8 9 
Alleged surplus £945 16 10 


If depreciation at the rate allowed by the Glasgow Corpora- 
tion, viz., 4 per cent. on capital expenditure, were provided 
for, it would amount to £1,326, leaving about £381, in 
addition to the sinking fund of £748 16s. 10d., to be sup- 
plied by the rates, and yet it is claimed that the trading has 
resulted in a surplus of £202. 

Another case will illustrate the misconceptions that aris 
from the methods of rendering municipal electricity accounts. 
We take the town of Canterbury, for which a surplus of 
£406 is claimed on the first year's trading, a statement 
calculated to mislead other local authorities who are con- 
sidering the important question of pioneering an electricity 
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Supply business, and are inquiring into resulte in other 
towns, 

In this case the first published accounts showing the 
surplus referred to, take no account of an adverse balance 
in the previous year’s account of £450 1s. 1d. paid out of 
rates, and no provision whatever for depreciation, the entire 
charge against revenue for repairs and maintenance being 
£37 3s. 114d. on a capital expenditure of £32,453, say 
28. 3d. per cent. If the Glasgow system of accounts were 
adopted, a depreciation fund equal to 4 per cent. on £32,153 
should be provided, and this would add £1,296 to the total 
before anything could fairly be contributed to the rates. 

It behoves all local authorities who study the experience 
of other towns as guides to what they should do in their 
own districts, to keep this question well in view, besides the 
varying conditions of supply which depend upon local cir- 
cumstances and govern the demand, especial care being 
exercised in comparing results in towns essentially different 
in character. Thus to argue that, because cities like 
Edinburgh, Glasgow, Liverpool, &c., show a surplus, there- 
fore Hendon or Enfield can also be worked at a profit as a 
municipal undertaking, is absolutely absurd. 

The probability of a satisfactory load factor is of the 
utmost importance in considering the prospects of success, 
and this can only be obtained by securing an all-day demand 
on the works for power and traction, as well as for light 
during the hours of darkness, a condition which can only 
arise under a system of supply over large areas embracing 
towns with varying demands for industrial purposes, rail- 
ways, &c. 

These considerations are too often lost sight of when 
Councillors are jumping to the conclusion that success in 
one town must mean similar results in all. The opening of 
the works at Fulham has been heralded by the usual flourish 
of trumpets in support of municipal trading in electricity, 
and the ratepayers are assured that it is going to pay, 
because five other London municipalities show profits upon 
the last accounts published. At the risk of making the rate- 
payers uncomfortable, we will suggest their examining the 
accounts referred to, subjecting them to a comparison with 
the Glasgow results to which we have referred. 

The surplus income of all the five undertakings is alleged 
to be £18,758, and the writer of an article in the Daily 
Telegraph goes on to say that this amount is “ after all 
charges have been met and provision made for interest and 
sinking fund. The amount is, consequently, a sum earned 
by the municipality and available towards the relief of rates." 
The eapital expenditure of the five undertakings is as 
follows :— 


Hammersmith . £104,498 
Hampstead 162,212 
Islington 259,562 
Shoreditch 170,383 
St. Pancras 288,146 

£984,801 


With the exception of the nominal amounts of £21 in 
the case of Islington, and £112 in the St. Pancras accounts, 
not a farthing has been provided for depreciation of plant 
—so that if the Glasgow system of accounts be adopted and 
4 per cent. charged, instead of a surplus of £18,758 there 
would be an actual loss of £20,500 to be paid out of the 
rates! The article from which we are quoting is not a safe 


guide for the ratepayers. It gives a list of other metropolitan 
towns where provisional orders have been obtained by local 
authorities, with the inference that they will also follow in 
the footsteps of Fulham ; but there is at least one of the 
places mentioned where the Council has consented to a com- 
pany undertaking the supply, viz., the important Borough of 
Lewisham, which possesses a provisional order obtained at 
considerable cost to the ratepayers, but, which has set it aside 
in order to get rid of the responsibilities of working it, and 
private enterprise comes to the relief of the ratepayers ! 

In the article we refer to, the old fallacies are trotted out 
—of municipalities having to pay “no directors’ fees, can 
command the best engineering advice, and can raise capital 
more cheaply on the security of the rates than a private 
undertaking can ever hope to do,” 

The fact is, that companies are infinitely better off than 
local authorities with respect to capital. They have no 
interest to pay unless they make profits, whereas the muni- 
cipalities, trading without capital, have to borrow and pay 
interest whether they make profits or not. Then, the com- 
panies do not pay extravagant fees in order to command the 
best engineering advice. In one metropolitan borough the 
fees of the consulting engineer amount to over £12,000 on 
the first installation, and in a report before us, estimating 
the first cost of the scheme of electricity supply proposed to 
be carried out by a joint committee of the Councils of 
Edmonton, Enfield, Southgate, Tottenham and Wood Green, 
the legal, expert, and engineering fees are estimated at 
£23,000, upon a total outlay (including the said fees) of 
£345,000. 

As to directors’ fees, they would be amply covered by the 
interest on the amount paid to the consulting engineers, who 
obtain their 5 per cent. on the capital expenditure. 

If local authorities desire to be the traders in electricity 
supply, they should, at all events, embark on the business on 
prudent lines, or leave to expert private companies the initial 
risks of pioneering the undertaking, and at the end of a 
reasonable term of years, when the business is established, 
acquire it on fair valuation terms. 


Telephone Wires and Traction.—There appears to be 
a general opinion abroad that the danger of accident from 
the fall of telephone wires upon trolley wires is a matter that 
cannot be guarded against further than by the provision of 
guard wires or guard netting. We think that the jury in the 
recent Liverpool case sounded a truer note when they made 
the very obvious remark that had the span of telephone wires 
been shorter it is probable they would not have given way. 
This is a simple matter, but it is one of great importance. 
It is indisputable that telephone wires do cross streets at a 
most acute angle, and we have often noted spans of a 
seriously excessive length. Indeed, no effort appears to be 
made to avoid these excessive spans. If, however, it were 
compulsory to employ right-angled crossings only, a 
very old suggestion, by the way, it is hardly 
likely that the wires would break even with a snow 
load when in such short spans, and if ever a wire did break 
it is most probable that it would fall clear of any trolley 
wires beneath. Accidents due to electrical currents are far 
more frequently the result of the breakage of telephone wires 
than of high tension wires, so far as the initial causes are 
concerned, and it seems reasonable that telephone wires 
should be made to cross a street at right angles, thereby 
diminishing the risk of breakage to a minimum and also 
minimising the results of a break should one occur. At 
present the telephone wires are carried across streets in a 
most haphazard manner at every kind of angle. 
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A NEW SLOTTED CONDUIT. 


Tuis conduit has been designed with the primary object of 
reducing the great objection to open slot conduit systems as 
now constructed, namely, the enormous initial cost due to the 
necessity for the removal of water, gas and other pipes to 
allow of the depth of excavation required. 

It is impossible to accurately estimate the probable cost of 


this disturbance of existing pipes, but it is stated that it 


may be taken at £7,500 per mile of single track, under the 
most favourable conditions ; so that fora system comprising, 
say, 5 miles of double track, £75,000 would have to be 
expended on this work alone, and the tramway receipts 
would have to pay the interest on this lost capital in addition 
to that usefully expended on construction. The reason for 


this enormous expenditure is that the conduits up to now 
have been made deep so as to allow of a sound mechanical 
construction and efficient drainage, but the improved 
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patent 'slotted conduit," which only requires a maximum 
excavation of 18 inches, is said to have all the advantages 
claimed for the deep conduit without necessitating this 
outlay. 

The inventor claims that there is no necessity for the 
conduit to be made or considered a receptacle for all the 
slush and water that will collect in the road, since the 
actual formation of a road tends to drain the surface water 
away from the centre to the sides, and besides in laying a 
tram track it is the usual practice to make the centre of 
the track higher than the rails ; there is, therefore, no reason 
why the top of the slot should not be made and maintained 
throughout its entire length the highest part of the road. 


In the case of a double line the centre of the road between 
the two tracks can be independently drained either by drain 
rails or by gratings, so that if the surrounding levels are 
properly considered, it is only necessary to provide for water 
and mud which actually fall into the slot; this can le 
reduced toa minimum by the use of an electrically propelled 
brush, and in a similar manner that which does gain acces 
to the conduit can be easily removed. However, to avoid 
the flooding of the conduit, through the bursting of water 
mains or any such accident, a drainage system is provided 
capable of carrying off large quantities of water. 

It will probably be said that the extra cost of cleaning 
the conduit and brushing the track as suggested would be 
considerable, but this is not so, as two or three men pro- 
vided with mechanical tools could easily keep a large system 
of lines in a perfect working condition, without any dis- 
turbance to the traffic, for a sum representing the interest on 
a very small part of the capital saved in construction. 

The sides of the conduit and slot are formed by pairs of 
specially designed rolled steel Z-shaped sections of suit- 


. able length, separated at the ends, and about every six feet 


these are bolted down to iron sleepers set in & concrete bed ; 
the tram rails rest on the raised portion of the bed and are 
securely bolted to the iron sleepers, being also tied to the 
sides of the conduit by tie bars. 

Interposed between and bolted to the ends of each pair of 
Z-shaped sections are iron frames which form the sides of 
the conduit between the sections. Iron access doors ar 
hinged to these frames, so that when closed they complete 
the continuity of thé road surface and slot in the intervals 
between the pairs of 7-shaped sections, and when open 
give free access to the conduit for cleaning, renewal of 
insulators and withdrawal of plough when necessary. 

The bed formed by the sleepers and concrete and the 
Z-shaped sections is so proportioned that the top of the 
slot is maintained at a higher level than the tram rails, » 
that the surface water drains away from it. 

At about every 40 yards the conduits are drained into 
sumps, but this distance is settled after special attention haz 
been paid to the surrounding levels. 

In the case of a double track the centre of the road is also 
drained into these eumps, either by gratings over the sump 
or by draining the rails in the ordinary way. 

The sumps are fitted with iron buckets so as to facilitate 
cleaning, and are either connected together by a specially 
laid drain or are independently connected to the existing 
sewers. 

The insulator holders are bolted to the 7-shaped sections 
within reach of the access doors, and are provided with grooves 
lined with suitable packing to carry and protect the insulators. 
These holders, and the Z-shaped sections for several inches 
around the holders, are painted with composition to prevent 
condensation of moisture. 

The insulators are provided with projections to slide into 
the holders, and grooves to receive the conductors, which are 
in turn lined with suitable packing at insulating points. The 
insulators extend above and below the conductors and on 
both sides of the insulator holders to protect the back from 
dirt and moisture, thus maintaining a high insulation. By 
this arrangement a very strong support is given to the con- 
ductors, and at the same time the liability of damage to the 
insulators through strains on the conductors is reduced to 4 
minimum. The insulators can also be readily removed 
through the access doors for cleaning or renewal without 
removing a bolt or disturbing the continuity of the con- 
ductors. 

The conductors are made up of sections, anyone of which 
can be readily removed and replaced through the access doors 
By this method of placing the access doors between the insu- 
lators, instead of immediately over them, the number is said to 
be reduced to one-half. The same access doors admit of the 
conduit being easily cleaned, conductors removed, insulators 
inspected, and the plough withdrawn ; they are strong, and 
are designed in such a way as to receive the paving used and 
so offer a similar surface to horse traffic. Instead, therefore, 
of a number of small hand covers, a few large doors suffice, 
which can easily be opened by men provided with the 
necessary keys. 

The cableways can be laid in any suitable place, and con- 
nection made to the conductors under the access doors. For 


Vol. 48. No. 1,214, Maron 1, 1901.] 


THE ELECTRICAL REVIEW. 


353 


this system, therefore, it is claimed that it can be rapidly 
laid without any disturbance to existing pipes, easily drained 
and cleaned, that high insulation can be maintained, and 
that it offers a minimum disturbance to the ordinary road 
surface when completed, 

The coat of 1 mile of double track under ordinary con- 
ditions, and paved with wood, drained and complete in every 
respect, is estimated at about £18,000; it is impossible to 
give an exact estimate without knowing the intended locality, 
but the cost should in no case exceed the above sum, and 
would probably be less. 


The most remarkable feature of this novel design appears 
to be the combination of the slot rails with the walls of the 
conduit, calling for a very great weight of iron in the con- 
struction—the Z-rails alone. weighing, according to the 
drawings, about 400 Ibs. per yard of single track. Seeing 
that the overhang amounts to nearly 5 inches, and that the 
£ -rails are supported only by their lower flanges and by the 
tie-bars, it is open to question whether even this weight 
would provide sufficient stiffness to prevent the slot from 
closing under the stress of heavy traffic. So far as we can 
see, the iron frames which carry the access doors are sup- 
ported only by the ends of the 7-rails, and the doors over- 
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which case the conductor drops on the iron jaw of the insu- 
lator holder and makes earth. How would the insulators fit 
on a curve ? 

On the whole, we cannot hold out to the inventor any 
prospects of his design being adopted in practice, despite its 
ingenuity. 


THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


Bx B. H. THWAITE, C.E. 


WHEN the author first formulated the pioneer projects of 
electrical transmission of power from the coalfields over 
nine years ago, the science of long-distance electric trans- 
mission was in the early stages of its practical evolution. The 
author, in the formulation of a practical project, had the 
valuable collaboration of Mr. Huber, of the Maschinen 


Fabrik Oerlikon, Mr. C. E. L. Brown, now of the famous 


firm of Brown, Boveri & Co., and Mr. James Swinburne.* 
The two former experts were, to a considerable extent, 
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hang about 10 inches from their hinges; as they are liable to 
the impact of a wheel with a load of several tons jolting over 
a casual obstruction, giving a dead blow of great severity, 
they must be of very great strength to endure. 

The cast-iron sleeper, which takes the place of a yoke, is 


shown bedded upon the subsoil without any concrete ; adding | 


a layer of concrete only 4 inches thick, the net depth of the 
excavation would be 22 inches instead of 18. 

The length of the sections into which the conductor is 
divided is not stated, but it cannot exceed the distance 
between two access doors (18 feet to scale) if they are to be 
removable through the doors ; hence there will be a bonded 
joint in each conductor at each door. Further, as the insu- 
lators average 9 feet, pitch and there is a door every 18 feet, 
instead of 15 feet as is customary, we fail to see any marked 
advantage either in the number of doors or in that of the 
insulators. The insulators are certainly novel and ingenious 
in design ; but are they strong enough ? There appears to be 
nothing to prevent them from working out sideways, in 


responsible for the success of Herr von Dolivo Dobrowolsky’s 
design ‘of the remarkable pioneer installation of long-distance 
transmission between the towns of Lauffen and Frankfort, 
a distance of 112 miles, tested by Prof. Weber between 
October 11th and 15th, 1891. 

Although nearly 10 years have elapsed since the date of 
the classic Lauffen-Frankfort experiments, this project, as 
un fait accompli, still holds the record measured by distance 
(although the author’s project from the Derbyshire coal- 
fields to the metropolis is 120 miles in length). Nevertheless 
the progress in long-distance transmission work in the years 
that have intervened, is remarkable, not only by reason of 
the enormous power potentials transmitted, but also because 
of the ascending gradient of the electrical pressures estab- 
lished on the transmission lines; in one instance the pressure 
of the line energy is no less than 40,000 volts, 


* This pioneer project was described in a paper delivered in 
November, 1892, before the Manchester Association of Engineers 


and more recently in December, 1894, in the Nineteenth Century. 
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No one will dispute the statement that the electric agent 
for long-distance power transmission work has completely 
outpaced its rivals—strangely enough, on the very day of the 
discussion of Mr. Sturgeon's paper on “ Pneumatic Power 
Transmission,” in 1889,* the author received from Bale a 
letter written to him by Mr. C. Brown, giving the results. of 
the electric energy transmission installation at Schaffhausen 
—the results, giving some 70 per cent. efficiency at the end 
of the line some eight miles long, were read by the author 
during the discussion referred to, and probably everyone 
there realised the complete eclipse of the pneumatic agent of 
power transmission even for comparatively short, distances 
of five miles. 

Although the author's pioneer project described at 
Manchester in 1892 has not, per se, so far received the 
honour of practical application in England, the pioneer 
efforts have not by any means proved fruitless, and probably 
one could find few parallels to the remarkable spread of the 
conviction of the great economic value of the principle of 
concentration of the generating energy in coalfield centres, 
and its distribution to industrial and populous centres at 


high pressure, a conviction that is symbolised in the public 


message of the Parliamentary Committee formed last 
year, 1900, to report on the Power Bills sent up to the 
House of Commons. This message, formulated by a body 
of serious Englishmen, read as follows :— 

* That the value of electrical energy as a means for the 
transmission and application of power has been amply demon- 
strated, and its importance to the industries of this country 
is admitted. The Committee accordingly advise that it is of 
public advantage to facilitate measures which may ensure a 
general supply of electrical power to all consumers who may 
Seek to avail themselves of the economy and efficiency 
offered in the service of these sources of application of 
power." 

The author's coalfield generating project was brought 
before Mr. Klimké, State mining engineer to the late South 
African Republic, and eventually a modified application of 
such a project was put into practice on the Rand—a steam- 
power electric generating station was erected at Brakpan. 

This installation constitutes the pioneer example in actual 
practice of electric power transmission—a project that, but 
for the outbreak of the war, would have established by this a 
precedent of high financial] success. 

In the author's 1892 project, the thermodynamic feature 
of the electric scheme included as desirable factors the 
followmg :— 

1. The establishment of a generating plant that should be 
as nearly as possible independent of labour. (‘This involved 
the mechanical transportation of the coal to the generators 
and the mechanical removal of the incombustible residue.) 

2. The conversion of the solid fuel into a combustible gas 
of sufficient calorific uniformity to drive with sullicient 
steadiness a gas-engine-driven alternator of 300 JI. P. 

3. The recovery of the nitrogen (as ammonia) and the tar 
compounds from the fuel. 

4. The transmission of the dynamic energy directly to the 
armatures of alternating machines. 

9. The power units to be so arranged that the gas engines 
could always be worked at full load. 

All the three actual and responsible specifications pub- 
lished in the author's paper in 1892 included the elevation 
of the line energy to a pressure of 20,000 volts. One only 
included as the electric energy source the use of direct 
current generators. Another included as the electric energy 
source the use of biphase alternators, and the third included 
a triphasic alternator. 

The evolution of the electro-technics of long-distance 
transmission during the last ten years, although exhibiting 
nothing of a strikingly revolutionary character, is, neverthe- 
less, pregnant with interest. 

To point the finger in the direction of the trend of 
modern practice is to indicate the survival of the best 
methods and apparatus £ to do more than this in the limits 
of the present article is impossible. 7 

The last ten years’ period of the practical evolution of the 
science of long-distance electric power transmission has, 
fortunately, provided data that will permit the drawing up of 


* Paper read before the Liverpool Engineering Society, 1889. 


a specification of such ample anticipation for all emergencies 
that a pre-determined sustained terminal efficiency at the 
customers’ motors can be gnaranteed.* The precedents of 
What should be avoided in formulating a specification are 
negative riches bequeathed by the pioneers in the old to 
the workers in the new century. The latter tread on saf: 
ground, and they can thus move with confidence. What 
they will accomplish is far beyond the power of the mox 
briliiant imagination to foretell. The almost terror inspired 
by the mere suggestion of line pressures of 20,000 volts has 
quite disappeared. The bogeys of insulation, climate, in- 
ductance, and capacity difficulties have been levelled by the 
effect of absolute experience. 

As the pressures are leaping in startling bounds from 
5,000 to 10,000, 20,000, and now even 40,000 volts, the 
magnitude of the power capacities of electric generating 
machines is increasing, and 5,000 Kw. units are likely to 
become the usual units of large electric power supply 
stations. 

With the boldness of enterprise so characteristic of our 
cousins in the Far West, they have already established com- 
mercial installations of power transmission in which tbe 
pressure on the line is 40,000 volts—and the mere list of 
pressures of the electric power transmission projects already 
in regular operation, is a splendid testimony to the alertness 
and receptiveness of the value of patent facts of a great 
science—born of our illustrious Faraday, of immortal 
memory. 


(To be continued.) 


A NOTE ON WIRES. 


By ROLLO APPLEYARD. 


In the days before electricians had pocket-books, and wlien 
the cable engineer was content with his ** Clark & Sabine,” 
it was the custom to look to the ELECTRICAL REVIEW for 
additional rules and handy formule. The electrician of 
to-day finds all his wire work ready accomplished for him, 
and if only he restricts himself to standard gauges, he can 
tell from a glance at his tables the corresponding diameters, 
weights, resistances, and safe currents for all practical pur- 
poses. Similarly, the cable engineer, knowing the specific 
qualities of his materials, can determine at once the data for 
the dielectric of any given standard size of core. If the 
gauges are out sizes, it is still a comparatively easy matter 
for him to calculate the required relative weights and elec- 
trical, values for a definite case, and if he is wise he keeps a 
special note-book for facilitating the work on such occasions. 
Here is a note which he may care to enter with the others :— 

Suppose it is required to know the change in weight of tlie 
conductor, or the change in weight of the dielectric of a 
cable core, corresponding to a change of 1 mil in the 
diameter of either of them. If the diameter happens to be a 
standard gauge, the change can, of course, be estimated at 
once from the tables; but if the gauges are not on the 
tables, the ordinary arithmetical method of finding the 
increment of weight is somewhat lengthy; it is also 
unnecessary. It is of the utmost importance to manu- 
facturers of wire, and to manufacturers of cylindrical 
goods generally, to be able to state quickly the additional 
weight of material added in any process, by an error of 
1 mil in a die or a draw-plate. An obvious method for 
determining this change per mil is to co-ordinate diameters 
against weights, in a curve, for, say, copper, gutta-percha, 
india-rubber, or for any given material. From this curve, 
the change in weight per mil can be measured, but the 
method is rather laborious. Such & curve is shown in the 
figure for the case of copper. 

Fortunately, this labour can be avoided by noting that 
since the weight is proportional to the square of the 
diameter, the curve is necessarily a parabola, and that the 
rate of change in weight at any point represented on it, i8 


* The specifications of the 1892 project are to be reproduced iu 
the appendices to this article, also with remarks by Mr. C. E. L. 
wn. 
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the tangent to the curve at that point. To evaluate it, let 
w be the weight in pounds corresponding to unit length of 
a cylinder of diameter d, then m w = d’, where m is a 
constant for the material, corresponding to the particular 
length of it chosen as the. unit. The tangent to the 
parabola (m w = d?) is found at once by differentiation to 
be 2 dm. If then, di, di, are any two diameters very near 
to one another, and 27, ws are the corresponding relative 
weights, the tangent to the curve at that part of it is 

US — W's 2 d, 

d — id m 
If the change in diameter is only 1 mil, di — d; = 1, and 
the corresponding change in weight at any diameter, d, is 
given by 101 — t4 = 2 d/m 
We have, therefore, only to find the value of the constant 
2/m, and by direct multiplication with d, we have at once 
the required change of weight per mil for any value of d. 
This figure we may call the “ mil-constant,” and it is 
obvious that if it is known for any one substance, the mil- 
constant for any other substance is found at once by multi- 
plying by the ratio of the densities, The arithmetic is 


7 
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extremely simple, but a few general cases may be here 
tabulated for reference. The weight w, in lbs, of a yard 
length of material whose density is A, and whose cross- 
section is a square inches, is 1:3017 a Q; or if the section 
is circular, and of diameter d inches, the weight in ]bs. per 
yard length is w = 1:0223 d? A, and by our definition, 
mw = d*; hence, the required constant 2% is (2:0446 
A 1077) per yard. In the following table, the mil-constants 
are given for certain materials used in cubles :— 


TABLE OF Mir-COoNSTANTS. 


— Density. Bt. mile. N.M. 
Gutta-percha 1 0:00360 0:00415 
Copper sd 8:9 0:03206 0:03696 
India-rubber 13 0 00468 0 00540 
Iron : 7˙8 0 02809 0:03239 
Brass 84 0:03026 0:03488 


To use this table, multiply the diameter expressed in mils 
by the mil-constant corresponding to the material and to the 
unit of length; the result is in lbs. Suppose, for 
example, that there is an error of manufacture causing a 
difference of 1 mil in a gutta-percha core of diumeter 400 
mils; the difference in weight is 400 x 0:00415 = 1°66 
lbs. per n.m., the value of which may be anything up to 80s. 

In a similar manner, an expression might be found for 
the change in resistance corresponding to a 1 mil change of 
diameter; for the resistance being proportional to the 
reciprocal of the weight, the original equation above, may 
be written 


=j 
11 3 n 


where n is a new constant; the result is a conductivity, and 
ite reciprocal gives the required adm in resistance. This 


latter result might perhaps be useful in conductivity tests on 
a large number of samples of approximately the same 
gauge; in which case a mil-constant for conductivity could 
be found, and could be applied as a correction to the bridge 
test. 
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CURRENT SPECIFICATIONS. 


LI.—EASTBOURNE EXTENSIONS. 


SUMMARY. 


Extent of Contract.—Section F.—Supply of transformers and A UE 
up of transformer sub-stations. Section G.— Supply of undergrcun 
mains, conduits, and road work for private and public lighting. 
Bection H.—Supply and erection of arc lamps and posts. 

Number and Capacity of Transformers required. Three of 10 KW., 
one of 15 Kw., 17 of 30 gw., and three of 40 Kw. capacity. 

Typeof Transformers.—Nine of the transformers to be placed in 
transformer street boxes, each capable of holding one 30-Kw. trans- 
former, the remainder to be placed in sub-stations. 

Transforming Ratio.— All transformers to be wound for 2,200 
volts primary voltage, and 200 volts secondary voltage, and to be 
suitable for use on a 50 ~ circuit. 

Pressure Test between Primary and Secondary Coils, and between 
Coils, Core and Frame.—5,000 volts alternating applied 30 minutes. 

Permissible Temperature Rise after Sir Hours’ Full Load run.— 
45? F. l 

Guarantees.— As to efficiency at various loads, and magnetising 
watts to be stated in tender. 

Type of Street Box.—To be suitable for burying direct in the 
ground with separate compartments fur high and low tension switch 
gear. 

Tipe of Sub-station.—To be of either cast-iron or brick, each to be 
capable of holding four 40-Kw. transformers, together with the neces- 
sary bus bars and high and low tension switch gear. All switch boxes 
and sub-stations to be placed in positions shown on plan issued with 
specification. 

Cable Contract.—A complete system of high tension cables and 
alterations and additions to the existing low tension distributing 
network, all as shown on plan. 

Tupe of Feeder Cubles.—To be approved by engineer. High 
tension fecders to be concentric and laid in a stoneware or other 
approved trough run in solid with an approved compound. 

Type of Low Tension Distributors.—Coucentric lead-sheathed 
cables, partly laid in solid troughing run in solid as above, partly 
drawn into existing pipes and conduits. Arc lighting cables to be 
twin, lead-sheathed and armonred. 

Quantities of Cables Requircd.—To be as per schedule issued with 
tender. 

Number of Are Lamps.—Sixty-one 15 ampere alternating current 
single-carbon arc lamps, to burn not less than 16 hours without 
retrimmiug. 

Methot of Burning.—To be connected singly through separate 
200-volt transformers to the network. | 

Type of Posts.—Alternative designs to be submitted to meet 
specitication requirements. 

Dats of Completion.—To be filled in by tenderers for cach 
section. 

Penalty for Late Completion.—One per cent. per week for each 
section completed later thau specified date. 

Terms of Payment.—80 per cent. on engineer's certificate during 
progress, 10 per cent. on completion, 10 per cent. 12 months later. 

Period of Maintenance.—Sectious F and H, 12 months from date of 
„ Section d (cables), three years from date of com- 
pletion 

Stipulations as to Removal of Foreman, —€Satisfactory. 

Stipulations as to Wages paid to Workmen.—None. 

Amount of Sureties demandcd.—20 per cent. of tendered gum. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—March 4th, 1901. 


This specification is signed by Mr. W. C. C. Hawtayne, 
the consulting electrical engineer, and Mr. J. K. Brydgra, 
the borough electrical engineer to the Corporation, It deals 
with the outside work required in connection with the exten- 
sion scheme adopted some time ago by the Council, From 
a technical point of view the specification is thoroughly 
satisfactory, tlie only noticeable feature being the very low 
temperature rise above surrounding atmosphere sj cili d 
8 s transformers after a six hours’ full load ruu, viz., 

ebe general conditions have been drawn up with a view to 
meet contractor's just requirements, True, three years’ free 
maintenance is demand d for the cables from the date cf 
completion of the contract, and this is not likely to find 
acceptance with cable manufacturers ; but, on the other 
hand, there are no vexatious stipulations as to dismissal of 
workmen, or other labour conditions. 
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The arbitration clause is worded in compliance with the 
phrasing adopted by the Municipal Electrical Association and 
the Electrical Plant Manufacturers' Association, and an 
additional safeguard to tenderers is given in the invitation to 
name for each section the date on which they are willing 
that penalties shall commence if the work is not completed. , 


REVIEWS. 


American: Telephone Practice... By. KEMPSTER B. MILLER. 
New York : American Electrician Company, 120, Liberty 
Street. | 

(Concluded from page 313.) 

Chapter XXXI. is devoted to overhead cable construction. 
Here, again, Mr. Miller is unfortunate in his reference to 
Europe. He remarks that “in the early days of telephony, 
rubber was considered the best insulating material for wires 
in overhead cables" ; so far true! But when he goes on to 
attribute the ez/ensive use of such cables at the present day 
to the British Post Office, he is displaying his entire ignorance 
of modern practice in this country. 

Fig. 313, which purports to show a cable prepared for 
splicing, might easily be taken for an illustration of a wire 
brush. If, dispensing with this figure, he had in substitu- 
tion shown the different layers separately and tied, he would 
have filled the space with advantage. 

Is Mr. Miller aware that the method of drying a joint in 
a paper cable by * boiling out " is antiquated ? 

Useful information is given at the close of this chapter 
touching pothead and other methods of terminating aérial 
cables, and of making a junction between cables and open 
wires, | 

Chapter XX XII. deals with underground work in a brief 
summary of 18 pages, a part which is all the more disap- 
pointing because what information is given is interesting, 
but far short of what might profitably have been written. 

There is a brief description of single and multiple duct 

laying, but not à word on pipe work, or on the method of 

distributing from the main duct lines. In this chapter the 
method of drawing in the paper-insulated cables is described 

—briefly, it is true—and in the next chapter information is 

given as to the methods of testing these cables. Where do 

we find a description. of the cables? Does he intend the 
meagre reference made to the antiquated dry-core cables for 
over-house work to apply to the underground cables ? 

Chapter XXXII., on “ Testing," contains nothing that 
is new, The rough-and-ready factory methods of locating 
faults in a cable are described, then follow disquisitions—not 
very able ones—on the more refined methods of testing for 
conductor resistance, insulation and capacity bv means of the 
Wheatstone bridge and the Thomson and d'Arsonval galvano- 
meters. The author, in his preface, says he had made no 
attempt to treat the subject from its purely mathematical 
standpoint, and he certainly avoids mathematics throughout 
the work, save, unfortunately, in this chapter. It would be 
well if Mr. Miller confined himself to the description of the 
methods of testing, and left the description of the testing 
apparatus to works on testing. 

Chapters XXXIV., XXXV. and XXXVI. are three new 
chapters introduced into the third edition. Chapter XXXIV. 
is an interesting one, devoted to the development of auto- 
matic exchanges—a phase of telephone work which, though 
alluring to the telephone engineer, does not hold out much 
hope of a practical result. It appears to be a case of 
replacing comparatively cheap and reliable operating labour 
by an expensive and not too reliable mechanism requiring 
skilled attendants. Chapter XXXV. deals in a practical 
manner with storage batteries. 

The author in his preface to the third edition says the 
specifications contained in Chapter XXXVI. are given “as 
a help rather than as an inflexible guide to those drawing 
specifications.“ Those furnished certainly lack details, but 
they contain some good matter, and should be useful to 
young telephone engineers as suggesting the lines on which 
to work in estimating for a complete exchange equipment. 

This closes the review, and although we have had occasion 
to remark on certain omissions, we will now devote a few 
paragraphs to pointing out other omissions of an important 
character, and to offer some suggestions for future editions. 


The work is silent, for instance, in respect of meters. This 
is all the more regrettable, as many types, more or lex 
unsatisfactory it is true, are now in use in the United 
States. 

It is also remarkable that the ** call-wire" system, which 
had its birth in New York, is not mentioned. Can it be 
that a system which is still in use to some extent in this 
country, has ceased to be within the range of practical telc- 
phony in the land of its inception! Even it be 60, a 
historical paragraph giving a reason for its disuse would have 
been interesting. 

Long-distance speaking has been developed more in the 
United States than in any other country, yet in this work 
there is an entire absence of information on the subject 
of long-distance toll lines. The manner in which telegraphy 
and telephony are simultaneously utilised in the working 
of those lines in America is certainly worthy of description ; 
whilst the method of working junction lines (or trunks, as 
they are called in the States) deserves a place in the pages 
of such a work as that of Mr. Miller. 

‘Underground work generally deserves more notice than it 
has received, especially the comparative advantages and cost 
of single and multiple duct work, which are both practised 
in America, | 

In order to permit of more detailed information on 
certain rtions of the subject already touched 
upon, and of the inclusion of other parts not ye 
embraced by the work, without increasing the dimensions 
of the book, we would suggest that in future editions there 
should be less blank space in its pages—more than half the 
area of each page is at present margin. Some of the photo- 
graphs given, which serve no practical purpose, might with 
advantage be deleted. Take a few examples :—In fig. 242. 
if it were not for the title, only those familiar with 
the distributing board represented would recognise it. 
and yet this photograph occupies a full page. Figs. 210 
and 241, which are reproductions of photographs of the 
horizontal and vertical sides of the same board, occupy almo& 
an entire page apiece, but two small section plans would be 
more instructive and would occupy less space. Again. 
figs. 287, 288, and 289 are devoted to illustrating very old 
methods of raising a telegraph pole, and the photographs 
are more suited to the pages of a popular magazine than 
to those of a technical work. 

Another class of photograph which might very well be 
dispensed with in this work, except, perhaps, as a frontis- 
piece, is that of switchboards. 

In justice to the author, we should add that there are 
some exceptions to our strictures on photographs, but gene- 
rally, it may be said that, save to those to whom the 
apparatus and methods illustrated are familiar, the photo- 
graphs convey but little information. Much discrimination 
should characterise their selection for a practical work. 

There is an excellent table of contents in which one can 
quickly locate the whereabouts of a given topic within a few 
pages; but it takes some little time to put one's finger on 
what is required, even when those pages are found. Ibis 
suggests the desirability of distinctive headlines to the first 
paragraph of each branch of a subject. . | 

With all its faults of commission and omission, we regard 
Mr. Miller's work as a valuable contribution to the literature 
on the telephone, and cordially recommend its study to all 
who seek information concerning the latest phases of a pre 
gressive science, EE 


THE BELLEVILLE BOILER. 


Ir is desirable that, in the present parlous state of the Navy and 
general discontent of its engineers, the public should seek to know 
allit can about naval matters. Some may think we have spoken 
too strongly about the Belleville boiler in principle and 
design. We would ask all such to inform themselves to tbe 
best of their ability as to the construction of the boiler. 4 
model of it is to be seen at South Kensington at the 
Patents Museum. From it can be well seen how the many folded 
tubes are arranged. Their flat angle can be seen, and their anomalous 
downcomers and other arrangements.: We think no engineer could 
inspect the model and not go away without an added sens of 
insecurity when he reflects how some 62 of our newest ships are 
fitted with it. The model appears to have been placed at South 
Kensington when so many people who should have known better 
were overflowing with praise of the boiler, evidently quite unaware 
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of the army of men who were employed to pull the boilers through 
their tests on the big cruisers. 

We should point ont that the supposed water level in the 
Belleville boiler is about two-thirds up the height of the tubes. 
The upper third of the manifolds is thus supposed to act as a drier 
orasasuperheater. At the same time the boiler is supposed to 
have a rapid circulation, and means are provided to return water 
from the upper or steam drum to the lower water box whence spring 
the various elements of tubes. No doubt these return pipes are 
needed, for we fully believe that from time to time the water from 
the elements is projected into the steam drum, and the elements 
are completely But with mingled steam and water entering 
the steam drum it is impossible that the steam can be other than 
saturated. The upper part of the elements does not, in fact, serve 
as a steam dryer, save and except when the tubes have blown them- 
selves dry, that is to say, at such times only as the tubes are becoming 
dangerously overheated above the fire. An inspection of the model at 
South Kensington willserve to explain why it is that the lowest 
row of tubes is found to bend upward and buckle. when at work, 
a fault that occurs in the boilers of the ships of the Messageries 
Maritimes, and that has occurred in many other ships, notably the 
ss. Kherson. If it be pictured to the mind that our naval boilers 
have proved most wasteful of fuel except when fitted with an 
economiser on top of the present boiler, and that this appliance is 
very like another but smaller boiler put on top of the model, 
our readers will begin to see that the boilers of our ships of war 
must be very complicated affairs indeed, so, much so that the 
economiser is supposed, we believe, to be put out of use during an 
action. That is to say, just when a ship is most hardly pressed she 
must cut down her boiler efficiency by one-third. 

Mr. B. H. Thwaite has long been an advocate for small tube 
boilers of water-tube type, and is so anxious to see them succeed 
that in his articles in the Engineering Magazine, he is almost 
excessively severe upon the large tube type, which has incurred 
such odium because of the bad behaviour of the Belleville 
boiler. The writer is by no means a strong believer in the desirable- 
ness of any large water-tube boiler, but can hardly allow the justice 
of condemning the large tube type because it pleased Mr Belleville 
to fasten upon that type of boiler as the groundwork for his designs. 
Mr..Thwaite now deals with the question of feed regulators 
and steam separators as aids to those in c of securing 
“steady and satisfactory work from the boilers without 
overtaxing steam in their management.” With this object 
there are illustrated the baffle devices of Niclausse, Du Temple 
and others, which have for their object the securing of 
dry steam from the foam which is delivered by the tubes. The 
various devices exhibit considerable complication and some ingenuity. 
They are generally based more or less on the inertia principle. 
Much, of course, depends on the tubes being free, or drowned at 
their outlet ends. We confess that the free-end tube seems to us 
best calculated to give good results, but the drowned straight tube 
of Yarrow's boiler has undoubted superiority in such points as 
cleaning and construction. In another type of separator the appa- 
ratus is placed in the steam pipe, and there is an automatic float 
which lifts as the water receptacle becomes filled, and allows the 
water to flow back to the boiler. Mr. Thwaite emphasises the im- 
portance of keeping steam dry, instancing his own system of drying, 
which consists in heated oil or glycerine circulated through coils 
placed inside receivers, steam pipes, or used in jackets. 

Automatic water regulators, as adopted by Thorneycroft, are 
dependent upon the action of a float, which is placed in the steam 
drum, and opens or closes the feed valve according as the water 
level falls or rises. In Yarrow’s device, which is most ingenious, 
the feed pump is driven by air or by water, according as the water 
level is high or low. Obviously, when driven by water, the pump 
runs slowly, and is thus nearly self-regulating. But on principle, 
Yarrow objects to automatic feed regulation, as liable to introduce 
danger. Generally, description of the accessories of water-tube boilers 
helps to emphasise the general impression of these boilers as tricky, 
and more or less unreliable. Mr. Thwaite omits reference to the 
smoke question, which we think important. Most water-tube 
boilers smoke badly, having no provision for combustion prior to the 
cooling down of the gases by the tubes. In the Weir boiler, how- 
ever, the furnace is arranged with refractory walls, and there is a 
combustion chamber similarly protected. Combustion is first 
secured, and then the heat generated is absorbed by many small 
tubes. We draw attention particularly to this boiler, because it 
embodies that principle of a refractory furnace which we have 
steadily advocated as essential for the proper smokeless combustion 
of bituminous coals. ` 


— — c —fñü—k—G — — llinc. D o a m t 


THE WIRE ACCIDENT AT LIVERPOOL. 


THE adjourned inquest into the deaths caused by the fall of electric 
wireson February 4th was opened before Mr. T. E. Sampson, in the 
Coroner’s Court, Liverpool, on Wednesday last week. Mr. E. W. 
Pierce appeared for the Liverpool Corporation, and Mr. Mattinson, 
K.C., instructed by Messrs. Bateson, represented the National 
Telephone Company; Mr. Quilliam and Mr. Nield appeared for the 
relatives of the deceased. 

Mr. Pierce stated the position of the Corporation, and reviewed 
the circumstances under which, after acquiring the tramways in 
1897, they had taken steps to ascertain the most suitable system of 
traction, and, after careful consideration, adopted the overhead 
trolley system as that best suited to the city. There was a guard 
wire and guard strip over the trolley wire. On the night of 
February 4th there was a very exceptional snowstorm. The 
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B. of T. had certified the particular part of the tramway on January 
21st, and the accident occurred on February 4th. 

Police and rescue evidence having been given, 

Dr. Arkle, of the Royal Infirmary, deposed to examining the 
dead body of Singleton at the Infirmary. He made a post-mortem 
examination on February 7th. The clothes next the body exhibited 
pale blue-green stains, which he attributed to a deposit of sulphate 
of copper. There were numerous scars on the body, legs, and arms. 
Most of the scars were due to burns. He said that the man dicd 
from shock to the nervous system due to electricity. 

Dr. Peet, of the medical staff of Brownlow Hill Parish Hospital, 
deposed as to the condition of the deceased man, Hankey, when he 
arrived at the hospital. On the back there was a patch about 
the size of the palm of the hand, and in the centre of this the skin 
was raised and torn into strips. There were two smaller patches 
across the upper parts of the calves of the legs, and some green dis- 
coloration. Above the right ankle there were two deeply furrowed 
marks about the size of a thick wire, the marks being charred. The 
cause of death was electric shock. 

Prof. Paul gave it as his opinion that death was due to exhaustion 
consequent upon an electric shock which caused general elec- 
trisation. 

Mr. Thomas Davies, civil engineer, Liverpool, who, at the request 
of the coroner, had made certain investigations, produced a chart 
showing how the wires were carried in Pembroke Place and Gill 
Street, and described the arrangement. The span was about 350 ft., 
which was alleged to have fallen across the wires in London Road. 
He understood that the average span was about 80 yds. "There were 
spans in the city of greater length than 350 ft. From the standard 
in Pembroke Court to the standard on the other side of Pembroke 
Place was a distance of 362 ft. A portion of that span fell on the 
7th ult. There were 93 wires on that standard, and of those 47 
came down. NEP 

The Coroner: Was that standard sufficient itself to carry the 98 
wires ?— Witness: Yes. The breaking strain of the wire which he 
took from Singleton’s body was 161:5 lbs. An ordinary strain was 
200 lbs. The maximum strain to which the wire was subjected by 
stretching into position was about 50 lbs., so that an extra strain of 
109 lbs. was introduced in some form before the wire broke. The 
most likely form was the weight of ice clinging to the wire and the 
force exerted by the wind. At 7 o'clock in the evening the force 
was 33°, and at 8 o'clock 31°. The wire was of the customary weight 
of the wire used. It was advisable that drivers, guards and police 
should be instructed as to the proper place where the current could 
be cut off and the proper mode of doing it. It was desirable that 
they should be provided with rubber gloves, and if overhead wires 
were still to be used, nippers for cutting the wires should be supplied. 
By Mr. Mattinson— Witness could not suggest any stronger wire 
than that used by the telephone company. It was a phosphor 
bronze wire, which had a breaking strain of 45 tons. Copper was 
next strongest, and had a breaking strain of 35 tons. The life of a 
wire depended on climate and other conditions, but on an average 
would be about seven years. By Mr. Pierce: Two kinds of guards 
were available, the overhead wire guard, and the form of guard 
used in Liverpool Both were unsatisfactory, but of the two he 
would prefer the wooden guard. Assuming the Corporation had 
decided to maintain the trolley system, the proper course was to 
have had the telephone wires laid underground, and do away with 
all overhead wires but the trolley wires. By Mr. Quilliam: 
Assuming that they could not put them underground, there would 
be less danger of them falling if they made the spans less. 

Mr. Wm. Lamb, linesman, deposed that the guard slip was in 
good order in Pembroke Place, but the telephone wires got coiled 
round it, and he had difficulty in getting them away. Owing to the 
force he had to use, the slip might have got displaced. 

Mr. Mattinson, for the National Telephone Company, said it 

seemed clear that the two men werekilled by electrical shock com- 
municated by the telephone wires. The trolley wires were placed 
in the streets under statutory authority; the telephone wires were 
also placed there by statutory authority. The Telephone Company 
were, however, anxious to get rid of the overhead wires as soon as 
possible. All the msin wires. were underground, the overhead 
wires being distributive wires. During the past 12 months the 
company had placed 1,600 or 1,700 wires underground. In this 
particular case they had substituted cables for wires. 
Mr. Dane Sinclair, engineer-in-chief to the National Telephone 
Company, questioned by Mr. Mattinson, stated that the wire the 
company used was tested to a breaking strain of 200 lbs. It was 
phosphor bronze wire, the strongest wire, which was universally 
used. The tension weight of a span of 100 yds. on each of the wires 
should be 224 lbs. The margin of safety was something enormous. 
He thought the age of a telephone wire of the class at the place of 
the accident should be 10 years. There was nothing to indicate that 
the wire which came down was wanting in strength. 

By the Coroner:—At the time the works were designed there 
were no trolley lines there. l | NC x 

Other evidence having been given on behalf of the company, the 
inquiry adjourned until Thursday. 

On Thursday further evidence was given as to the state of the 
telephone poles and insulators in the vicinity the day after the 
occurrence. 

Mr. C. E. Spagnoletti, civil engineer, and Mr. W. E. Langdon, 
also gave evidence as to the standards, insulators, and wires. 

On behalf of the Corporation, Mr. C. R. Bellamy, general 
manager of the Liverpool Corporation tramways, said that after the 
accident he made an inspection of the site, and found the wooden 
guard slips in their place. It was not quite necessary to turn off the 
whole current. The system is divided into half-mile lengths, and 
86 assistants who have keys of these section boxes could on short 
notice cut the current off from each ‘half-mile section. As to the 
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presence of salt in the snow, they salted the tramway track, as is 
the usual custom during a snowstorm. He found the insulators on 
the telephone poles all right after the accident. 

Mr. Arthur B. Holmes, electrical engineer to the Liverpool Cor- 
poration, stated that Dr. John Hopkinson advised the Corporation 
to adopt the wooden strip euard as a protection to the trolley wires. 
In witness's opinion the strip was better that the wire guard. 

Neither form of protector was effectual for such a fall as took 
place. Really the only safe course was to carry the wires under- 
ground, and the ‘Corporation recognised that, for since the com- 


` mencement of the tramway system they had arranged with the 


company to place the wires underground. He did not think if any 
other form of protector had been emploved this accident could have 
been avoided; it was a matter of opinion. Further questioned, 
witness stated that 500 volts would not give a fatal, or even 
dangerous, shock if the recipient of the shock was standing on dry 
material. The fatal results in the present case were due to the 
exceptional climatic conditions that prevailed. 

Mr. Henry Warren, chemical expert, Liverpool, examined by Mr. 
Quilliam, stated that in his opinion the accident was caused entirely 
from insufficient insulation. It would be a small matter not only 
to arrange a perfect insulator against falling wires, but also to 
readily attach the same. 

Major Philip Cardew, of London, said it was quite possible that 
even with the best known guard arrangement, the accident in 
question might still have happened. The real difficulty to fight 
against was the tendency of the telephone wires to twist into small 
coils, become springy, and insert themselves into almost anything. 

If a person entangled in an electric wire could throw himself so 
that the live wire could touch the ground he would be relieved from 
the sl. ock. i 

Mr. Philip Dawson, chief engineer and managing director of 
Messrs. R. W. Blackwell & Co., who constructed the Liverpool tram- 
ways, expressed the opinion that the wood guard strip used in 
Liverpool was the best method of trolley protection that could be 
adopted. He agreed with Mr. Holmes that 500 volts would not 
necessarily produce fatal results. Personally he had had any 
number of 500-volt shocks, and was no worse for it, although the 
burns were very painful. 

Mr. Samnel B. Cottrell, manager and chief engineer for the Liver- 
pos Overhead Railway, coincided with the opinions of the previous 

ness, 

This concluded the evidence, and in summing up the Coroner 
expressed the opinion that no one bad been guilty of criminal 
negligence. He urged the public under similar circumstances in 
future to keep their head cool, and, if possible, get hold of some dry 
material with which to detach the encircling wire. 

The jury retired to consider their verdict, and upon returning 
into court the foreman said they were agreed that the two men died 
from electric shock, and that if tbe spans between the telephone 
wires had not been so long the accident would not have occurred. 

A verdict of ' Accidental death was accordingly returned. 


At a meeting of the Tramways Committee on Friday, it was 
stated that a sub-committee had been appointed to confer with the 
telephone company as to claims in respect to the recent accident. 
Alderman Petrie, who presided, moved an instruction to the engi- 
neers to prepare plans showing the overhead wires existing over the 
tramway lines, with their owners, so far as could be ascertained, and 
to report as to the Corporation’s position with reference to those 
overhead wires. 

The motion was adopted. 


WAGES OF WIREMEN. 


AT Tuesday's meeting of the L.C.C. the Finance Committee stated 


that the Electrical Trades Union had drawn their attention to the 
fact that the rates of wages for wiremen in the Council's list 
namely, 84d. to 94d. per hour—was not that in practice obtained. 
The union had asked that the rate might be increased to 94d. per 
hour, and that the following items should be inserted in the list :— 
Chargemen 104d. per hour, and assistants 74d. per hour. After 
careful inquiry the Committee had come to the conclusion that the 
Council's list of wages aud hours of labour should be amended, 
although no reason could be seen for the creation of a class of 
assistants to chargemen. The Committee therefore recommended 
the Council to amend (1) the rate of wages of wiremen by increasing 
it to from 9d. to 10d. per hour, and (2) to insert in the list that the 
rate of pay of chargemen should be from 10d. to 104d. per hour, 
with a week of 54 hours; the pay for overtime, when worked at 
the request of the employer, to be time and a quarter for the first 
two hours, time and a balf for the second two hours, and double 
time after four hours until starting time next day. 

Mr. Dew said he would be glad if the chairman of the Committee 
would take back the recommendation. He thought that the question 
had not received the consideration which it deserved, and that some 
useful information should be given as rezardsthe rates of wages paid 
to electrical workers. —Mr. H. Clark asked whether the Committee 
had consulted the employers as well as the workmen.—Mr. W. W. 
Bruce, chairman of the Finance Committee, stated, in reply to the 
last question, that the unions of employers were consulted as well 
as those of the men. With regard to the remarks of Mr Dew, the 

speaker observed that if he had any further information on the 
subject, the Committee would be glad to have it placed before them, 
He, therefore, asked for permission to withdraw the recommenda- 
tion, and this was agreed to. 


THE ELECTRIC LIGHTING OF THE 
VICTORIA EMBANKMENT. 


On Saturday afternoon last week, the arc lighting installation which 
has been laid down by the London County Council for the lighting 
of the Embankment was formally opened by Mr. W. H. Dickinson, 
chairman of the Council, in the presence of many members of the 
Council and of the Councils of the City and Westminster. 

The lighting of the Embankment is historically of great interest 
to members of the electrical profession, for it was here that the first 
steps towards the electric lighting of London were made so long 
ago as 1878. The arrangements at that date were necessarily some- 
what primitive, according to modern ideas; the famous Jablochkoff 
candles were used, wis iis with current by Gramme alternators. 
This system continued in operation up to Midsummer, 1884, but as 
the lighting was unreliable, and the Jablochkeff Company in a 
shaky condition, the Board of Works then allowed the agreement 
to lapse. From that time until last week the Embankment 
slumbered in the darkness shed by the old gas lamps. 

No great haste has marked the Council’s proceedings ; as long ago 
as 1893 powers were obtained to carry out the present installation, 
Prior to that step, in 1892, the matter had been considered, ard it 
was found that so many companies, with different systems of supply, 
included parts of the Embankment ia their respective areas, that it 
was hopeless to attempt to carry out the work without a special 
generating station. "This has been erected close by thé Charing 
Cross station of the District Railway. 


The generating plant, which bas been laid down to the designs of 
the Couucil's engiueer, Sir A. Binnie, consists of four direct-current 
dynamos, giving 70 amperes each at 500 volts at 500 revolutions 
per minute, made by Messrs. McClure & Whitfield, of Stockport, 
and driven by “ Stockport“ gas eugiues, provided with self-starting 
gear aud duplicate iguition. ` 

The switchboard is so arranged -that any of the 15 circuits 
may be coupled with any of the dyuamos. It is made 
to control tbe four dynamos; it also contains the 
necessary switch gear for a low tension motor generator 
for charging accumulators and for station lighting. There 
are 15 external circuits running from the board, controlling the 
several groups of lamps ou the different parts of the Embankment 
and bridges. The distribution pauels are fitted with special four 
way switches, enabling any circuit to be fed from any one of the 
four machines. All switches and fuse blocks are separately mounted 
on slate slabs, surmounted on teak panels. From the maiu board 
the internal circuits are intercepted by a termiual testing board, 
fitted with disconnecting latches, thereby enabliug any circuit to be 
isolated from the main board. A motor-generator is used for 
charging a storage battery for, the lighting of the engine room, in 
which are also three arc lampe. 
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The foreman in charge of the station will reside in the upper 
floor; he will thus be at hand in case of fog during the day. l 

Tue total number of lamps to be erected under the present scheme 
is 147, of which 67 are ou the parapets, aud 80 on the kerbs aud on 
Westminster Bridge. The former ouly are as yet installed. It was 
at first feared that the old gas lanterns would bave to be removed, 
but fortunately the contractors Messrs. The Gilbert Arc Lamp 


Company, suggested modifications whi-h resulted iu the reteution 


of the desigu of the existing lauterns on the parapet. Iustead of 
employiug an ordinary carrier aud globe for the arc lamps ax pro- 
posed. they fouud it possible, on account of the very short leugth of 
their lamp, to make a new lautern aud lamp carrier, which when 
fitted lvoks almost identically like the old lauterns; thus the dis- 
figuring effect of the long carriera, covers, and globes on the top of 
the elegant parapet standards is avoided, and the whole has ea 
most convenient arraugement for the lamp, which is simply 
dropped in from the top, and is easily trimmed through doors in 
the globe. l | 

The contractors were only allowed about five weeks to do this 
part of the contract. Opalesoent glass could not be obtained in 
time, but the firm seem to have found ao English glass, clear, with 
& large cutting, which seems in many ways superior, as it allows 
more light to pass and still gives a fair diffusion of light, whilst it 
does not appear to have the dirty effect 80 common to most of our 
well-kuown clear glass arc lanterns. 

The lamps are all of the loug-burning open type, the parapet 
lamps burniug 40 hours without re-trimming, while those which are 
to be erected on standards along the kerb will run for- 60—80 hours 


- without atteution. The parapet lamps are in series of 10, taking 


6 amperes; it is said to be the first time that such small current arc 
lamps have been successfully used for public lighting in this manner. 
The kerb lamps will be of the 12-ampere type, containing 6 ft. of 
carbon, and are to be arranged to lower for trimming. Although 
such a great length of carbon is used, the lamp is only the same 
leugth as the arc lamps to which we are accustomed. The auto- 
matic cut-outs, switches, &c., used are all of the company's standard 
design. 

The cables are paper-insulated, lead-covered and armoured, made 
by the St. Helens Cable Company, of Warrington; they are laid in 
the subway provided for such purposes under the Embaukment for 
the parapet lamps. The lamps are arranged on alternate circuits, so 
that half of them can be extiuguished at midnight. 

It is to be hoped that the accomplishment of this long-needed 
improvemeut will lead to the diversion of some of the traffic from 
the more crowded thoroughfares; it is difficult to understand how 
we have put up with the delay in the illumination of this fine road 
so long and so patiently. 


| LEGAL. 


Tue Crry oF Lonpon ELECTRIC LIGHTING Company v. THE 
MAYOR AND CORPORATION OF THE CITY OF LONDON. 


Lonps Justices Rigby, Vaughan Williams, and Stirling on Friday 
last week in the Court of Appeal, delivered a cousidered judgment 
in this case on the defendauts’ appeal against a declaration made by 
Mr. Justice Farwell in the Chaucery Division on May last, that 
certaia electric lighting contracts of which the plaintiff company 
were assiguees, were biuding upou the defendants. Three separate 
contracts were entered into by the Commissioners of Sewers in 1880 
and.1891 for the lightiug of the ceutral, western, and eastern areas 
of the City, and as regarded the ceutral aud western districts at the 
time the contracts were made, there were certain aldermen and 
common councillors who were also shareholders in the Brush 
Electrical Engiueering Company, who were the other parties to the 
coutracts. The Commissioners of Sewers’ Act of 1848, provided that 
if any alderman or common councillor was directly or indirectly 
concerned or interested in any contract for works with the Com- 
missioners, such contracts became nul] and void. The case for the 
defendauts (appellants) was that under that provision the contracts 
were invalid ab initio. The third contract -was entered 
into when no member of the Commissioners of Sewers, or 
alderman, or common councillor, was a member of the con. 
tractiug syndicate or company, but at some time subsequently 
certain shares were taken by members of the Corporation 
in the plaintiff company to whom the contracts had been 
transferred, &nd the suggestion was that that was sufficient 
to aunul the contracts. Their Lordships now held that the section in 
question in the Act of 1818 dealt with every possible contract the 
Commissioners could enter into, aud that for auy commissioner, alder- 
man, or common councillor to be iuterested, was sufficient to render 
a contract by the Corporation with the company null aud void. 
They declared the two contracts entered into with the Brush Com- 
pauy null aud void, but did not iuterfere with the order of the 
Court below in regard to the third contract. As each party had had 
substautial success they thought there should be no costs either of 
the appeal, or of the hearing in the Court below. 


ELECTRICAL UNDERTAKINGS COMPANY. 


Ma. Jcstioz BUCR NFL, sitting with a special jury in the King's Bench 
Division, on Tuesday aud Wednesday heard the case of Harrower v. 
Howe, which was an action for rescission of a contract to purchase 
shares on the ground of misrepresentation, and there was also a claim 


for damages for fraudulent misrepresentation. The defence was a 
deuial that the misrepreseutat ious were made, and that, i£. made, 
they were true. Mr. Lust appeared for the plaiutiff, and Mr. 
Pollock for the defeudaut. 

Mr. Lusg said the plaiutiff was Mr. William Robertson Harrower, 
an accountant, of New Broad Street, E.C., and the defendant was 
Mr. Alfred Horbert Howe. In September, 1899, the plaiutitf had 
introduced to his uotice some shares iu the Electrical Uudertakiugs 
Compauy, which was registered iu 1897 for the purpose of dealing 
with certain pateuts which they had purchased from a Mr. Leituer 
tor £7,500 iu the form of fully paid shares. The capital of the 
compauy was ouly £10,000. A geutlemau named Hurd saw the 
plaintiff and introduced him to the defendant, who, he said, had 
certaiu shares to sell. The defeudant told plaintiff that Leituer 
held 7,000 shares, that the shares were sold when the compauy urst 


came out at £10, aud had since been sold at £25 sud £30. It 


appeared from a balauce-sheet that a Mr. Barham, who was 
practically the sole controlling agent and the only director of the 
company, had gone to America for the purpose of disposing of the 
American patent rights of the company, and he had a claim of 
£19,000 or £20,000 against the company. The defendant, however, 
told the plaintiff that this debt had been paid off; the American 
deal had been carried through, and close upon a million would 
shortly be paid to the company in consequence, and £400,000 had 
been deposited in a bank ready for the company to receive it. 
Defendaut also stated that three banks at Ipswich were advancing 
and had advanced large sums of money on the shares, and that 
Messrs. Bacon & Cobbold, bankers, of Felixtowe, bad recently 
advauced £15 each on these shares. The plaintiff made the bargain, 
paying £25 per share, and the certificates were trausferred. About 
the middle of October plaintiff got a circular from the secretary of 
the compauy, calling attention to a large sum of money that would 
have to be raised speedily on mortgage. Plaintiff's suspicions were 
aroused, inquiries were made, and it turned out that not a single 
statement which the defeudant had made was true. Mr. Barham's 
debt had never been paid, and the American deal had never been 
carried through. 

The plaintiff was called, and having given evidence in support of 
his case, several other witnesses were called on the same side. 

Mr. W. H. Franks, manager of Messrs. Bacon & Cobbold's bank 

at Felixtowe, denied in the course of his evidence that his bank 
ever advanced £15, or any sum whatever on the shares in question. 
On one occasion, however, they took some of the shares as collateral 
gecurity for a debt, because they were the best security they could 
get. : ; 
Cross- examined, WrTNESS admitted that he held a number of 
shares in the Electrica] Undertakings Company, and at the time he 
purchased them, which was in May and June, 1899, he hoped the 
compauy had a good prospect before it. The average price he paid 
for his shares was £27 10s., and he bought most of them from the 
defendant, Mr. Howe. | 

In answer of a question put by Mr. Luss, Mr. Porrock said that 
for all times, material to this action, he was prepared to admit tbat 
Mr. Barbam's debt had not been paid, and that the American deal 
had not gone through. 

Mr. PoLLOCK, iu addressing the jury on behalf of the defendant, 
said that the case was an extremely serious one for his clieut, who 
for many years had held a good position in the City, being formerly 
manager of the Army and Navy Stores The claim against his 
client was based on two distinot heads, aud although the plaintiff 
was apparently afraid to rely solely upon the allegation of fraud, 
the case the defendant was there to fight was the charge of fraud, 
for which he maiutained there was no foundation whatever. He 
(the learned couusel) had no doubt that when the jury had beard 
the whole of the evidence, they would have no hesitation in coming 
to the conclusion that whatever represeutations were made, the 
agens in fact, was induced to purchase these shares because he 

looked into the state of affairs of the company, and had dis- 
covered from reports as well as attending meetings of the company, 
that it was likely to do well, and therefore Mr. Harrower bought 
the shares, which were of a speculative character, on the offchance 
of them increasing in value. 

The hearing of the case was adjourned. 


CORRESPONDENCE. 


Electro-Harmonic Ladies’ Night. 


I should be glad if you would allow me space to protest 
against the action of the chairman at last Friday's concert 
(1) in putting to the audience a snggestion that gentlemen 
should be allowed to smoke, and (2) asking the ladies to 
vote on this. 

It has been a general complaint that the Ladies’ Nights 
are poorly attended, but if they are made into smoking 
concerts it is not likely that their tone or attendance will be 
improved. Further, was it right that the ladies, who were 
our guests, should have been placed iu the invidious position 
of voting as to the deportment of their hosts? Naturally, 
only two or three held up their hands for or against, but the 
Suggestion was declared carried, and it was surprising to 
find that then only about half-a-dozen men smoked. Surely 
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these gentlémen could have done without their cigars for 
once. 

Another point I should like to mention is that, excepting 
the chairman, no other member of the Committee was 
present. Would it not add to the popularity of these 
concerts if some of the gentlemen whose names appear on 
the back of the programme would assist the chairman and 
the indefatigable Mr. Izard by attending sometimes. 


V. Zingler. 


- [So far as we are aware, it has always been an understood 
thing, a sort of unwritten law, that smoking should not be 
permitted on Ladies Nights, and we think Mr. Zingler's 
protest will commend itself to the majority of the members. 
—Ebs. ELEC. REv.] 


* Stopping ” Loads on Energy Meters. 


In connection with Prof. Ayrton's interesting remarks in 
vour issue of last week, upon the power factor for which 
a Thomson-Houston energy meter stops, I should like to 
mention &n experiment which I made some years ago on a 
similar point. The meter used was a Hookham one, in 
which the shunt circuit is highly inductive, the motor being 
of the rotary field type. I measured the power taken by the 
shunt circuit and found the power factor to be cos 48?. I 
then put an inductive load on the meter and gradually in- 
creased the power factor of this load until the meter stopped. 
The power factor of this“ stopping“ load was. found to be 
cos 539. It is interesting to notice that even in a meter of 
this type the power factor of a “stopping” load is not far 
(about 12 per cent.) from the power factor of the shunt 
circuit. A more careful experiment might show closer 
coincidence. 

Albert Campbell. 
London, February 25th, 1901. 


Standardisation of Commutator Bars. 


We have read with very considerable interest the letter, 
dealing with the above-named subject, signed by the well- 
known firm of Messrs. 'Thos. Bolton & Sons. 

The importance of the matter mentioned by these able 
manufacturers, and endorsed by your editorial notes, at the 
conclusion of the letter to which we refer, must be recognised 
by anyone who has had the smallest experience in the building 
of electrical machinery, but the advantages to be obtained 
by the execution of such suggestions as Messrs, Bolton & Sons 
make, are not, in our opinion, confined to * Commutator 
Bars.“ | 

Dealing for the moment only with the“ Commutator of a 
motor or dynamo," we think that it may prove interesting to 
your readers to mention that our experience, which is probably 
a unique one, has taught us that the want of standardisation 
in electrical machinery in Europe (which as Messrs. Bolton 
and Sons correctly state, we know, from visits to the various 
American factories, to be carried on so largely in the 
United States) has, in this one part of the dynamo, 
probably already cost the English dynamo builder so vast a 
sum, that we would not venture even to estimate it. 

We refer not only to the expense in special bars but also 
in the insulation. 

Mica is constantly used for this purpose of a size almost 
unobtainable except at a prohibitive price, and even then 
only with long delays in deliveries. Special micanite rings 
ure made and used of costly patterns, and necessitating still 
more expensive tools to make them. 

Mica and micanite segments are ordered, sometimes of 
a design that makes it impossible to cut them without 
enormous waste of material. No attention seems to be paid 
by many manufacturers to the fact that a 4 in. in the 
length of a mica segment will often increase its cost by 
50 or 100 per cent. and cause the dynamo builder endless 
delays in obtaining his deliveries of his material. We have, 
ourselves, gone over tons and .tons of mica to endeavour 
possibly to supply a few hundred segments of a certain size, 
‘ where had the manufacturer employed a size of mica } in. 
Shorter, he would have purchased his insulation at a quarter 
“the price he paid for it. 


leaving to take up a 
staff presented him with a silver salver last week. 


As the commutators increase in size this question becomes 
more and more important. 

It is quite a common occurrence for us to be asked for 
commutator rings or segments of patterns which entail 
untold loss to the engineer, though due to the want of 
standardisation, we are unable to offer a remedy. The 
question opens, even dealing only with the commutator, so 
wide a field of investigation, that we must not trespass 
further upon your valuable space in our anxiety to deal 
justly with it. 

While we are perfectly well aware that the cost of insu- 
lation is a small item in the total cost of a dynamo, it would 
be interesting to endeavour to tabulate the totals of the 
separate items of prime coet of, say, the commutator, and 
with such friends as Messrs, Bolton & Sons, try to place by 
the side of those figures those which might account for 
losses in waste in cutting, cost of mould tools, &c., for the 
copper bars and the insulation alone. 

We would venture to warrant to startle even some of the 
larger makers of electrical machinery. 

In conclusion, we most cordially endorse your remarks, 
and those of Messrs. Bolton & Sons, and would beg you to 
kindly give publication to this letter in the hope that its 
contents may aid you to attain the good aim you apparently 
have in view, viz., of forming a committee to formulate pro- 
posals upon the whole question of standardisation. What 
experience or knowledge in any particular line we may 
possess, though possibly not always entirely to our interest 
to impart to others, is at all times at the service of the elec- 
trical machinery manufacturers, 


London, E.C., 
February 26th 1901. 


P.S.—When we refer to“ unique experience," it must be 
borne in mind that we supply almost every dynamo builder 
in Europe with some form of insulation. 


Bergthell & Young. 


Cooling Towers and Condensing Plants. 


In vour issue of the 15th inst. there appears a note with 
respect to the visit made by a deputation of the Edinburgh 
City Council, to report on various cooling tower and con- 
densing plants at electricity stations in England. 

We learn from the report that three of the towers inspected 
were erected by this company, and that the deputation were 
able to see immense clouds of steam issuing from these 
towers Opinions may differ as to what constitutes an 
immense cloud of steam, and you will perhaps allow us to 
say that, although we have erected a large number of cooling 
towers in all parts of the country for all sorts of works and 
factories, we have never yet had any complaint, nor are we 
aware that our customers have had any complaint from sur- 
rounding proprietors or local authorities with respect to any 
nuisance being created by the vapour which escapes from 
these towers. 

If any of your readers in any part of the country are 
interested in the question of cooling towers as an adjunct to 
condensing, and wish to satisfy themselves on this point by 
personal observation, we shall be glad to put them in the way 
of inspecting a cooling tower in operation in théir own neigh- 
bourhood, when we think they will be convinced that the 
amount of vapour escaping is quite inconsiderable, and is 
carried off at such a height as to be no nuisance whatever. 

We understand from some of our customers that, previous 
tothe installation of condensing and cooling plants, com- 
plaints have been made to them by neighbouring proprietors 
with respect to the nuisance and noise caused by the exhaust 
steam discharging into the atmosphere, but that, of course, 
is another question. | 

For the Klein Engineering Compauy, Limited, 


Wma. Hy. Roy, Secretary. 
February 25th, 1901. 


Presentation.—Mr. J. H. Barker, manager and engi- 
neer of the Cambridge Electric Supply Company's works, is 
ition at Newcastle-on-Tyne. The 
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THE ECONOMICAL CURRENT DENSITY 
FOR SMALL CONDUCTORS. 


Bx JAMES WHITCHER. 


THERE are not many of us but will smile at the idea of 
Lord Kelvin's well-known law having any application in 
the practical design of the average house wiring system. 
There are, indeed, occasional exceptional cases in which we 
feel, vaguely, that it ought to be taken into account ; but 
beyond a haphazard concession or so to the sentiment, we 
do not, as a rule, let it trouble us much, even then. And 
only in the contractor's mind, fevered from its grim struggle 
with the mounting up of capital costs, does it command this 
scant attention. In the consultant mind, serenely indifferent 
to expenditure, except in its relation to professional com- 
missions, there exists, apparently, no recollection whatever 
-of the law. Judging from many specifications, it is 
fashionable in such circles to ignore it absolutely, though 
the heavens may fall in consequence—that is to say, 
- though one ruin one's clients by the storage up of copper 
wealth for the coming generations of house-breakers. 

It is not right or wise, that the law should be denied 
. serious consideration in this connection, if it seem in the 
least degree to merit it; and to dismiss it uninvestigated is 
an act quite at variance with the true engineering instinct, 
which strives always after the best all-round efficiency, and 
never tires of. its seeking. Not that this is the only point in 
our treatment of wiring problems, on which we are at 
variance with this instinct. We have worked so long and 
meekly under the dominance of fire insurance fads and pro- 
fessorial dicta, that even yet we are timid of developing our 
wiring methods on bold engineering lines; so that the 
- industry must still seem in an unsatisfactory and unsettled 
state to those who, having its best interests at heart, would 
like to see it firmly founded on a substantial and permanent 
basis of sound standard systems and principles. 

In the particular matter we have under discussion, we have 

been diverted from the truer issue by arbitrary stipulations 
made as to safe current densities and to pressure regulation. 
Now it is easy to show, that neither of these has anything 
like the great importance in the problem that has been 
artificially maintained for them. The safe current densities 
usually prescribed are those which are safe with a certain 
class of insulation and with certain methods of wiring. No 
hint is given that higher densities may be possible with other 
insulations and methods ; and no practical encouragement is 
offered to development in this direction. Moreover, econo- 
mical current densities are invariably safe current densities, 
except in few cases where the capital cost of conductors is 
very high and the cost of electrical energy extremely low. 
However, it is the absurdly dignified position given to 
voltage drop that has been most effectively used to keep 
economical considerations out of sight. It is made a fetish 
of, and to disregard it is sacrilege. All the other needs of 
the case are dwarfed in comparison with this one. Ever and 
solemnly it is enforced upon us that the drop in pressure 
.Bhall not éxceed one, two or three volts at the furthest lamp, 
- according to the regulating aspirations of the consultant, lest 
` (presumably) we run into some terrible hidden danger, and 
risk the. paralysis of the whole plant. It is all arrogant 
.nonsense of course, with scarce a shadow of excuse. It 
cannot be shown that there is any real call for all this nicety of 
regulation. If the light at its minimum is satisfactory to the 
user he is. not likely to object to the slight increase at the 
few lights he has to use at abnormal hours. As to the 
detrimental effect of the pressure variation on the life of the 
.lamp—supposing there to be really anything in it under 
practical conditions, which may well be doubted—it is only 
the few lamps that are thus affected ; and the value in lamp 
breakages can be easily appraised and set against the 
Saving in capital charges secured by the reduced expenditure 
for conductors. 

Moreover, touching upon a much more important point, 
. the voltage drop in the wiring is by no means the only or the 

most serious of the sources of ill regulation existent in a 
complete system of electrical supply. In fact, supposing it 
were wiped out. altogether, it is safe to say there would be 


no very remarkable improvement to be observed. For 


instance, public supply systems are allowed by the Board of 
Trade rules a variation of 4 per cent. above or below the 


declared standard pressure, or a total range of variation of 
8 per cent., and there is little reason to believe the latitude 


is wasted. Again, where a user provides his own supply, 


even with a good steam plant and compound-wound dynamo, 


it would be idle to expect a lower range of variation than 
5 per cent. under usual working conditions ; and with shunt 
wound machines or batteries, where the personal equation 


of the attendant comes more into the question, one must be 


strangely lacking in philosophy to hope for less than 10 per 
cent. variation. Beside variations like these, operating as 


"likely as not on all the lamps, a modest 2 or 3 per cent. on 


a few of the lamps pales into insignificance. Then why 
should the capital cost of wiring and mains be augmented 
in a vain attempt to remedy a state of affairs it can influence 
8o little? | 

Of course, it may be argued that the voltage drop in the 
wiring is the last straw that breaks the camel’s back. The 
moral of that is—get a bigger camel. In other words, 


: readjust the burden of the load altogether, instead of stand- 


ing by and throwing all the onus of blame on the one poor little 
straw, whose accident it is to be last. And anyway, in this 
case, the back breaking is not going to happen; the camel 
being no fool, and knowing well how to signify its objection 
to the increment of straws in ways more simple and sensible 
than actual suicide. To be matter-of-fact, the loss of 
potential in an economically designed network of wiring is 
not, comparatively speaking, a very serious affair, and there 
are no very substantial reasons for denying it the common 
privilege of having its dimensions decided by economical 
considerations, instead of being arbitrarily fixed. Of course 
it may be that sometimes all the errors of regulation will add, 
but there is no positive need or showing that they should do 
so as a rule. And supposing they do, where is the great 
good of interfering laboriously with an item which haply 
cannot influence the sum in any degree of muchness ? 

In all seriousness, we would plead with the general body 
of consulting electrical engineers and architects to be more 


. careful lest their zeal for regulation lead them into foolish- 


ness. The following actual instances are surely sufficient to 
prove that the warning is necessary. In a scheme for the 
electric lighting of a group of public hospital buildings, com- 
prising complete generating plant (gas engines, &c.), it was 
demanded that the potential loss at the furthest lamp should 
not exceed 2 per cent. at full maximum load. An absolutely 
duplicate service of mains and wiring was insisted upon— 
properly selected and laid mains are so apt to break down ; 
and, to crown all, about 50 yards of looping was required on 
each of the two pair of longest mains, on the academic 
assumption that no reliable joints are possible underground. 
Result, the cost of mains alone for this little installation 
amounted to about 30s. per light averaged over the whole 
number. The cost for those lights served by the most costly 
sets of mains was about £4 per light. The density necessary 
in these was well below 100 amperes per square inch. To 
the best of the writer’s recollection the voltage was 110. 
Now some of these mains might have been one-fourth the 
size without any prominent detriment to the service. And 
just fancy the idea of making a fuss over a variation of 
2 per cent. on a system in the leading strings of a gas 
engine ! | | 

In another case, some ten lamps were to be served in a 
lodge half a mile distant from the generating plant. No 
extra pressure variation was allowed, the 3 per cent. or 
6} volts drop generally conceded all over the installation 
having to be strictly adhered to. Does it pass the under- 
standing of our consulting engineers, that it would be better 


to advise oil. lamps for such a case, if electric lighting is 


incapable of giving satisfaction with longer ranges of pressure 
variation than this? And then there are numerous instances 
of drive lights and outside lights, involving runs measured 
in hundreds of yards, being all heedlessly put under the 


general edict as regards pressure regulation, despite the fact 

that, these lamps.being switched on together, there can be no 
' increased risk of lamp failures, and any light variation is of 
..no importance. Lighting of this kind is immensely con- 
- venient, but carried out on the rigid lines often advocated, it 


becomes a very costly luxury. One has never noticed that gas 
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engineers go out of their way to weight their efforts with fads 
of this description. 

Having argued thus voluminously around the advisability 
of giving Lord Kelvin's law a voice in the design of 
_ electric wiring systems, some of our readers may have 
patience. enough left to follow us in a discussion of its 
practical application in that field. It may be mentioned 
that, five years ago, the anthor published a paper on“ The 
Economical Current Density for Electric Light Mains,” * 
iu which he called attention to some novel points 
in the application of the law in the design of public 
supply mains. Reference to this article may be of use 
to those sufficiently interested. It shows how the true 
economical current density is not varied by the load 
factor, to anything like the extent usually supposed, 
because of the way in which the cost of the wasted energy 
also is influenced by the same factor. In consequence, the 
important practical conclusion was arrived at, that the 
economical density in these mains still remained somewhere 
in the vicinity of 600 to 700 amperes per square inch, 
under widely diverse conditions. It justified, therefore, 
practice which electrical engineers had determined by 
instinct, 

( To be concluded. ) 


BUSINESS NOTES. 


Electrical Wares Exported. 
Werz enpa Fes. 27TH, 1900. | WET nome Frs. 26TH, 1901. 


Adelaida .. .. «+ Value £6 | A'exa"dria.. ee Value £80 
Alexand ia, Teleg.cable  .. 71 Bangkok .. ve r4 . 29 
A-nsterdam ow ee om ee 925 Barcelona Teleg. met. ee 83 
Bangkok... ... 140 Bombay  .. rk. aa * 420 
Boos. Teleg. mat. 281 | Braila. Teleg. cable ,. 100 
Boby m 35 we .. 115 Calcutta fu T ,. 820 
Bremerhaven, Teleg. cable .. 8,580 e Elec. machinery . . 8, 7 
Buenos Ayres. Teleg. mat. 200 Cape Town Ds " .  J6t 
Calcutta ae is . . 1,507 Coatzacoalcos, Teleg. mat. 75 
ii Teleg. wire .. . ¥83 Colombo . za Sie sè 22 
Colombo .. ix vis .. 16 | Durban os vá . . 618 
7 Teleg. mat. aa 66 East London as MY 6 15 
Copenhagen. "eleg. cable .. 265 Fremantle .. ET ES .. 198 
Duran os my ee ee 24 Gibraltar ee ee i ee ee 40 
Fast London we 5. 4 II Grenada. Teleg. mat. 75 
Fremantle .. - e, «+ 1,164 Ha „berg ss t "P 93 
N Teleg. mat. . . 272 di Teleg. mat. .. .. 810 
Gibraltar. Teleg.spp+ratus.. 20 | Hong Kong.. " T .. 108 
Gothenburg. Teleg. wire . 237 Lytileton .. "n i .. 208 
H iphong .. $s x . . 172 Madras m M $i sw 17 
Haltitax eo "IM oe oe 10 Malta oe ee oe 
Hamburg ..  .. si ES 56 Melhourne .. "x 22 .. 553 
[D Teleg. mat. ee 800 O-tend oe ee ee oe 75 
Hong Kong.. m s . 218 Port Chalmers. ks - 58 
Lannceston.. T zx T 60 Rotter. lam = va P 19 
Ma ta - si A. ee 82 Changba. Teleg. cable 48,000 
Melbonrne .. v - .. 753 Singapore .. i is 419 
Morader  .. i ue - 41 i Teleg. cable 11,000 
North Atlant.c. Teleg.cable.. 1,380 Suez. Teleph. cable . . 1 ,500 
O-tend “ie oe oe . 112 Sydney T e 1,058 
Otago EN a es „ 126 „ Teleg. mat. A ec 
Paris es E as . 89 Wellington. oe T gs 70 
Pernambuco. Teleg. cable 8,010 
Poit Chalmers, Telephones .. 42 
Rio Janeiro es . . 202 
Rantos ee ee as ee 80 
Shanghai .. a ne .. 255 
9 Teleg. mat. 122 
Singapore. Teleg. mat. . 10 
Byduey ee oe oe oe 525 
Trinidad ee t. ee ee 21 
Wellington. Teleg. mat. os 481 
Total 221.456 Total  .. £80,765 


Foreign Goods Transhipped. 


Gothenburg. Tph. apprs. Value £425 | Barbadoes. Tph.apprs. Value £40 


Belgium.—La Société des Accumulateurs Tudor is the 
name of a company which has just been formed in Brussels, with a 
capital of 440, 000. 


Books Received.—“ Model Boiler Making," by E. L. 
Pearce. London: Dawbarn & Ward, Limited. 6d. | 

“The A.BC. of Dynamo Design,” by A. H. Avery. London: 
Dawbarn & Ward, Limited. 
"The Xngiueers Year-Book for 1901,“ by H. R. Kempe. 
London Crosby Lockwood & Son. Ss. 
“ Fire Tests with Doors,” No. 50. 
Preveution Committee. 2s 6d. 

" Haudbook on Electro-Plating, &c." Birmingbam: W. Canning 
and Co. 1901. 2s. 
: “Science Abstracts" for February. London: E. & F. N. Spon. 
8. 

“ Practical Electrical Testing in Physics and Electrical Engineer- 
1901 j er Aspinall Parr. London: Longmans, Green & Co. 

. 88. 6d. 


London: the Britsh Fire 


. © Electrician, March 27th, 1896. 


„ Cassier's Magazine,"—We have no doubt that the 
arrangement which has been made by the publishers of this magazine 
for bringing out a “ Library Edition ” every mouth will be appre- 
ciated by sume subscribers. The conteuts are the same as in the 
usual issue, but a certain number of cloth- bouud copies are to be 
published for the convenience of those who are desirous of keeping 
their copies intact for future reference. With its red cloth covers aad 
gilt lettering the volume has quite a presentable appearance, but it 
must not be forgotten that the price of each copy is 2&, or double 
that of the paper oover issue. 


Catalognes and Lists, —Messrs. Estler Bros. have sent 
us one of their No. 2 catalogues, this being devoted to illustrations 
of, and a few notes recarding, Ambroin insulation for overbead 
trolly linea, &c. To mention line iusulators of various patterns 
insulated bolts, strain insulators, flexible bracket arm suspensior, 
frogs crossovers, g.m. ears, section iusulators, switch-boxes, tele- 
phone guards, line tools, improved trolley standards, lightning 
arresters, track drills, and so on, is sufficient to indicate the ground 
covered by the list, which, by the way, is neatly arranged and very 
fully illustrated. 

The Hornsby-Akroyd” oil engines and the Hornsby water-tube 
boilers are detailed in circulars just to hand from Messrs. R 
Hornsby & Sons, Limited. 

Messrs J. P. Hall & Sons, Limited, of Peterborough, are circulst- 
ing leaflets of their compound direct-acting boiler feed pumps. 

The General Electric Company, Limited, have just issued the 
eighth edition of their telephone (or K) catalogue, which, asis usua. 
with their lists, is very fully illustrated, and contains a large number 
of diagrammatic drawings showing wiring connections. No doubt 
the growth of Continental competition is an incentive to so pro- 
gressive a company as the G.E.C., and hence, therefore, we fina 
several interesting and practical novelties in this new list ; we also 
understaud tbat despite the geueral increase in cost of material and 
labour, tbe prices of the older apparatus have been generally 
reduced, the quality remaining bigh as before. A great feature i: 
made of the “ Handcom” telephone, in which the automatic switch 
hooks or cradles are dispensed with, the whole of the necessary 
functions being performed by a switch in the handle of tbe hand- 
combination. This type is also developed into a com nsire 
intercommunication system, the instrumeut lending itself to fixture 
in any position. The General“ iutercommunication system bas 
also been improved in that private circuits can be fitted if required 
Among other novelties we notice the Magneto Intercommunication 
Handcom, the direct working bell-push telephones (for connecting 
to existing electric bell wires) aud the “reply and call" system. 
The latter completely does away with the cumbersome plugboard 
for sub-station intercommunication, aud substitutes a line selector 
instrument, whilst the telephone proper has a two-way switch for 
reply aud call This type is particularly neat in the “ Handcom ` 
pattern. The Municipal" is a uew type built according to Con. 
tiueutal practice; these have already been supplied to Glasgow, 
Tuubridge Wells and Guernsey. A further novelty is the traction 
system, comprisiug telephones, both fixed and portable, for com- 
municating from feeder pillars with the central station. Among 
telephones for special purposes we find mining, engine houses, 
military, police, &. The last is a particularly neat pocket instra- 
ment in connection with the firm's police aud fire calls, which are 
now being supplied to Walthamstow aud Tottenham. An excellent 
system of electrically-controlled clocks is shown, also a very com- 
plete telegraphic code. 


Conspiracy to Defraud.—Walter Vernon Scott and 
Charles Willis were recently c d at Lewes Assizes with con. 
spiracy to defraud the Brush Electrical Engineering Company of 
£135, and with making false book eutries. The company were 
installing electric light at Arundel Castle for the Duke of Norfolk, 
and the time sheet submitted to the oompany F Scott contained 
thenameof a man who bad no existence. As Willis was subject to 
Scott's instructions, he was acquitted. Soott was sent to gaol for 
niue months. i 


For Sale.—The Hull E.L. Committee offers for sale 
four Willans-Siemens D.C. steam dynamos, of which 53 ars 
given iu our advertisements to-day. The plant is to be sold purely 
because of changing over to higher voltage. 

The sale of the electrical apparat us and stock of Mr. G. Steg 
mann (deed of assignment) takes place to-day. See advertisement 


pages. 


H.M.S. “Repulse,”—Certain electrical trials having passed 
off satisfactory on H.M.S. Repulse, the ship has now left Chatham 
Dockyard fur duty. 


The Nernst Lamp.—Mr. Walter M. McFarland, writing 
in the Engineering Magazine, says that the Nernst lamp seems 
destined to create a revulution iu electric lighting, iuasmuch as by 
meaus of this lamp a given amount of illumination cau be secured 
with less than half the expenditure of curreut required by the best 
incandescent lamps. When Mr. Westiughouse secured control of 
the Nernst pateuts for America the basic principles of the lamp were 
kuown, but it was eutirely a laboratory device and auytbing but a 
commercial article. He put several of his brightest eugineers and 
physic sta, with the assistance of a corps of skilled workmen, at the 
problem of perfecting the details, and this has now been practically 
accomplished, after a large expenditure of mouey. The develop- 
meut of the Nerust lamp bas gone on for a long time, has involved a 
very large expenditure, and if its commercial development should 
result in a great reward, it will have been fully earned.” 
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Bankruptcy Proceedings.—At the Burnley Bank- 
ruptcy Court a few days ago the examination of R. Fester & W. 
Baker, trading as electrical engineers at Burnley and Nelson, was 
closed 


The examination took place at the Leeds Bankruptcy Court on 
Tuesday of Tom Arthur Flather, residing at 406, Meanwood Road, 
Leeds, and lately carrying on business at the Park Electrical Works, 
Speedwell Street, as an electrical engineer. The liabilities were 
given as £357 3s. 4d., and assets £31 13s. 7d. The cause of failure 
was stated to be '' excessive rent charged for the hire of machinery." 
The receiving order was made on a creditor's petition, and there 
was à seizure and sale of effects under execution.. The bankrupt, 
according to the Official Receiver, started six or seven years ago as 
an electrical engineer at Ebor Place, Hyde Park Road, with £600, 
left under his grandfather's will, and traded as Flather & Son. He 
moved to Speedwell Street two years ago, and in March last made a 
deed of assignment, with liabilities about £1,000. The trustee sold 
the plant for £860, and paid a dividend of 15s. in the £. The 
examination was adjourned. 


Liquidation,—The Electro-Chemical Company (1900), 
Limited, resolved at meetings held on January 28th and 
February 21st to wind up voluntarily, with Mr. Robert Shaw as 
liquidator. | 


Institution of Junior Engineers.—The second lecture 
of the series on Works Management," was delivered by Mr. A. H. 
Barker, Wh.Sc., B.A., B.Sc., at the Westminster Palace Hotel on 
February 20th. The third lecture takes place on March 7th. 


A Local Electrical Journal.—A month or two ago one 
of our contemporaries dropped its old sub-title of the Popular and 
Business Review of Electricity," and substituted therefor the 
"Electrical Times."  Curiously enough, there has just appeared 
from Edinburgh the first number of an electrical paper which 
revives the dropped sub-title and is to be known as the Scottish 
Electrician ; “ A popular Business Monthly Review on Electricity." 
The wording is somewhat different, and cannot be said to be 
improved by the variations which have been introduced. The 
Scottish Electrician claims to be the “only electrical journal out of 
London," which is quite correct if we forget for the time being that 
there is such a place as America or the Continent of Europe. It is 
a 6d. monthly at present, but may be issued oftener when its business 
side develops and allows such a change to be profitably undertaken. 
The first number is inclined to be chatty and newsy, but there is no 
"Review of Reviews.” One or two things indicate that in some 
respects the editing might have received a little more care, but, on 
the whole, and taking into account that the journal will make a 
speciality of the proceedings of the Glasgow Section of the Institu- 

on of Electrical Engineers, and will circulate Scottish electrical 
news among Scottish electricians without there being anything 
called English about it (except advertisements), it should receive a 
favourable reception from “local” electrical men. For the next 
six months there is to be a gratuitous circulation of 2,000 copies per 
month. We wish our new friend Bon voyage ! 


May's Automatic Fire Alarm.—Mr. May’s automatic 
system of fire detection and announcement, which has been already 
described in these columns, will, we understand, pass into the hands 
of a company during the coming week. Some of the best known 
authorities in the electrical, fire brigade, and insurance domains, are 
mentioned in connection with it. 


Okonite Insulating Tapes for Joints,—Ever since 
the introduction of high insulation rubber-insulated cables for high 


_ tension and internal wiring there has been a constant demand for 


a satisfactory method of insulating the conductor where it has of 
necessity been bared for jointing, &c. The Okonite Company, who 
have long been known as supplying some of the best and most durable 
cables for all services, have also studied this question with a satis- 
factory result in the form of okonite tape, which is a modification of 
their well-known insulating compound for jointing purposes. To 
secure a tubular, waterproof, high-insulation joint it is necessary to 
take the usual precautions of removing the rubber near the joint and 
having the surface of the dielectric clean and free from the fibre of 
the braiding, &c., the okonite tape is then wound over with half a 
lap until it covers the conductor, and at least 1 inch of the dielectric 
at each end; a little heat is then applied from a match or clear 
flame and the joint slightly kneaded while still warm; a second 
layer is then put on wound in the opposite sense and similarly 
treated. The joint when cooled will now have an insulation resist- 
ance equal to the body of a 600-megohm cable, and will be per- 
manent and never show signs of the gumminess of ordinary rubber- 
insulated joints made with rubber solution, &c., to secure adhesion 
of the layers and turns. Additional layers will secure higher 
insulation in accordance with the grade of cable used. It is easy to 
demonstrate the tubular and therefore waterproof nature of such a 
joint by splitting it longitudinally, when, if properly made, a tape 
will be found consisting of diagonal short pieces of the original 
tape firmly jointed one to another. The question of satisfactorily 
insulating joints affects every person interested in the electrical 
industry. The central station engineer has an immense stake in the 
permanence of his joints; the wiring contractor has an equal stake, 
as much of his work is valued by the insulation tests of the wiring 
and the permanency of the joints. 


Patent Decision.—We are informed that the case of the 
opposition to the German patent for Messrs. John Gibbs & Son’s, of 
Liverpool, safety motor switches, brought by Messrs. The Elek- 
trizitats-Aktiengesellschaft vorm Schuckert & Co., of Nuremberg, 


has at length been decided in favour of Messrs. Gibbs, and 


letters patent finally granted. The result of this decision will, it is 


stated, be to considerably enhance the value of Messrs. Gibbs 
and Son’s patents. 


Peckham Trucks.—The Peckham Manufacturing Com- 
pany, of New York, have issued, through their English representa- 
tives, Messrs. R. W. Blackwell & Co., Limited, a set of their 1901 
calendar sheets. Each sheet has photographic illustrations of various 
well-known Peckham trucks. 


Protection Against Lightning.—As the result of pro- 

sals brought forward by Mr. Killingworth Hedges, M.Inst.C.E., 

a paper read before the Royal Institute of Naval Architects, a 
joint committee of that body and of the Surveyors' Institution has 
been formed under the name of the “Lightning Research Com- 
mittee," to study disasters from lightning, especially in the case of 
buildings which are struck, although provided with lightning con- 
ductors. Mr. Hedges is the honorary secretary of the Committee. 


Mordeys Patent Fuse.—The Mordey patent fuse, 
which we illustrate in a specially designed box, has been on the 
market for some years, and as a high tension fuse it is stated to have 

iven great satisfaction. Up to the present the manufacturers, 
essrs. Ernest F. Moy, Limited, have only made it in a somewhat 
expensive form, and its use has naturally been restricted to certain 
work in which a costly fuse was unavoidable. Now, however, as a 
considerable demand for the fuse for other classes of work has 
arisen, Messrs. Moy have, accordingly, redesigned it in a simple and 
cheap form, so that it may be used for any voltage up to 550 volts 
and in any places where a fuse is necessary, either as a main fuse in 
separate cast-iron boxes, as shown in the illustration, or on distri- 
bution boards. The fuse is fitted with flat metal ends, in whichjare 


mm. 


"n, 


MonpEv's PaATENT4FUSE AND FUSE-BOX. 


slotted holes, enabling it to be used either in a spring clip fuseboard 
or on boards made to take ordinary fuse wire by milled nuts; also, 
there is an indicator which shows clearly if the fuse has blown. ' It 
is claimed to be particularly suitable for 500-volt power and traction 
work, as it can be blown with perfect safety and reliance on a 
dead short circuit in a metal case which is earthed. It also 
has the great advantage that when used in spring clips it can be 
replaced on a live circuit without any danger of shock. The box 
shown has been specially designed to take the Mordey fuse. It is 
suitable for use on all pressures up to 550 volts, and may be used for 
house services, power services, general traction work, &c. The 
contact terminals are mounted on a porcelain base, and the box 
itself, which is of cast-iron, is fitted with a hinged cover secured by 
sealing bolt and a glass panel for inspecting the fuse, as shown in 
the illustration. The box is finished in stove enamel. l 


Trade Announcements.—Mr. H. E. McKrell has lately 
joined the firm of Messrs. W. Hedges & Co. (engineering and elec- 
trical fittings makers), and the business is now being carried on 
under the title Hedges, McKrell & Co., at 31, Barbican, London. The 
firm belongs to the China Furniture and Electrical Manufacturers’ 
Association, and manufactures Drake & Gorham’s main type 
switches under license. : 

Owing to the continued increase in their battery business and in 
order that they may devote their whole time to it, Messrs. Pritchetts 
and Gold have disposed of their electrical engineering and con- 
tracting business lately carried ou at 15, Hart Street, London, W.C., 
to Messrs. Braby & Tomlinson, Limited, who will continue it at the 
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same address. In future Messrs. Pritchettst&iGold’s onlytaddress 
will be Feltham, Middlesex. 

The companies “S. Bergmann & Co., Aktiengesellschaft " and 
"Bergmann-Elektromotoren und Dynamo Werke Aktiengesell- 
schaft,” of Berlin, have amalgamated, and the combined businesses 
will be carried on under the title Bergmann-Elektricitüts Werke 
Aktiengesellschaft,” but there will be no change in the management 
of the undertakings. 

The offices of the Electric Welding Company, Limited, have been 
removed from 21, Hindon Street, Pimlico, S.W., to 28, Basinghall 
Street, E.C., to which address all inquiries with regard to welding 
apparatus should be addressed. The department for jobbing work 
has been transferred to Messrs. Smith, Parfrey & Co., 141, 
Buckingham Palace Road, 8.W. 


Train Lighting.— Messrs. Vickers, Sons & Maxim are 
introducing into this country the "'axle-light " system of train 
lighting, which is said to be much used in America. The system, 
which we briefly outlined some time ago, involves the use ofa 
dynamo on each car, driven from one of the axles; the pressure is 
automatically regulated to 30 volts, even though the train attains 
speeds much higher than would suffice to give this pressure, by 
resistance inserted in the shunt field magnet coils. A storage battery 
is used to maintain the lighting when the train is at rest. The 
whole apparatus weighs about 1,000 lbs. per car, and the power 
required to drive the dynamo is said to be less than 1 H.P. 


> 


U ELECTRIC LIGHT AND POWER NOTES. 


Bolton.—The Corporation has been fined 10s. and costs 


for causing smoke nuisance from the electricity works chimney. 


Brighton.—The T.O. has decided to purchase the free- 
holds of Nos. 18, 19, 20, Bread Street, for £759, and the surveyor is 
to prepare plans and specifications for the erection of the new tram- 
way power house annexe to the present electricity works, in accord- 
ance with the dimensions and general arrangement to be furnished 
by the resident engineer. 

The Lighting Committee submitted a report with reference to 
the tenders they had received for the execution of work at South- 
wick in connection with the new electricity works, as follows:— 
Concrete foundations for power house, wbarf, and timber piling and 
timber dam and concrete weir. Five tenders were received, ranging 
from £35,760 to £49,650, and one firm tendered only for the con- 
crete foundations for the power house, at £28,300. The Committee 
recommended that the tender of Messrs. Pedrette & Co., London, to 


construct the concrete foundations for the proposed power station,. 


and to construct a wharf, timber piling, a timber dam and a con- 
crete weir, in accordance with the severdl specifications for the 
works prepared by the borough surveyor, for the sum of £35,760, be 
accepted. 


Burnley.—In view of the Corporation’s intention to 
take over the tramways and apply electric traction, the electricity 
works are to be extended at a cost of £7,400. 


Carnarvon.—There are signs of a change of feeling 
with respect to Mr. Peterson's proposed eleotric lighting and 
traction schemes, owing to certain facts in connection therewith 
having been concealed by the T.C. at the recent public meeting. 


Chesterfield.—The T.C. offers a flat rate of 6d. per 


unit as an alternative to the charges of 7d. and 3d. on the Brighton 
system. 


Coventry.—The City Council had before it on Tuesday 
an eularged echeme for additional capital outlay upon the electric 
light works. A month before they had rejected a scheme 
iuvolving an outlay of £18,000 in favour of a larger scheme 
beariug an estimated cost of £23,000. The proposed exten- 
sions included two boilers with mechanical stokers, filter, 
and feed pumps, one 300-Kw. steam alternator and exciter, 
two condeusers and oil separator and evaporator, switch- 
board panel, regulator and cables, steam exbaust, feed pipes and 
valves, ecouomiser aud engine, workshop tools, aud building works. 
These were estimated to cost £14.891, additions to distributing 
plant, £3,000, aud expenditure already incurred, principally on 
requirements arising out of the rapid increase uf consumers, £5,009. 
The increase of lamp connections was 600 8-c.P. lamps per mouth— 
a rate expected to be kept up for the next two years. There were 
23, 000 now connected, while the plant was ouly capable of supply- 
ing 11,000 turned on at once. It was, therefore, obvious that the 
works were overloaded. Alderman Hill moved tbe adoption of the 
report, which Couucillor West seconded, both urgiug that the extra 
outlay was absolutely necessary if the works were to be run ata 
profit. There was a long discussion, the principal opponent being 
Alderman Andrews, ex-chairman of the Gas Committee, who urged 
that the Electric Light Committee had adopted the mistaken policy 
of charging too little for the light. The report was ultimately 
adopted. 


Croydon.—At the County Council meeting on Monday 
the Lighting aud Electricity Committee reported that the extra 
high pressure main to Upper Norwood, laid in the autumn of 1898, 
specified to work at a pressure of 5,000 volts and to stand a test 
pressure of 10,000 volte, notwithstauding its haviug successfully 
withstood this test at the works, did not now, as laid, meet the 
requirements of the specification, the failure not being due to 


deterioration, but to the fact that such a long length of cable required 
larger margins of insulation to withstand the current produced by 
the Corporation's machines, than the makers had given it. The 
contractors, Messrs. Callender, had expressed their willingness to 
lay a new cable, in accordance with the specification from the 
central station to Upper Norwood, by another route, free of cost, 
the Corporation to pay for the excavation only and the old cable 
being left in the ground, the property of the Corporation. There 
was a discussion on this, some members expressing the opinion that 
the contractors should take away the old cable and replace it with- 
out cost to the Corporation. It was explained, however, that the 
old cable would still be used forthe supply of current, aud that the 
Corporation, therefore, would acquire it for the cost of the excavs- 
tion for the new cable, and the offer of the contractors was 
accepted. 


Dalkeith.—The T.C. last week considered a letter from 
Messrs. Crompton & Co., London, stating that they were prepared 
to carry out the arrangement of also providing lamps aud maintain- 
ing them, the price per unit still to remain the same, viz, 3d. 
Although this was never intended by them, they consented as tbe 
result of an error in the negotiations. Bailie Chisholm and others 
alluded to the honourable action of Mesara Crompton in thus 
giving in. Messrs. Crompton's terms were thereafter accepted for 
electricity supply in Dalkeith. 


Derbyshire and Notts Power Scheme.—The Long 
Eaton U.D.C. has consented to the scheme, whilst the Ashbourne 
U.D.C. has decided to press for a protective clause. 


Devonport.—Last week the Mayor laid the foundation 
stone of the Corporation electricity works, which are being erected 
for the joint supply of Devonport and Stonehouse, at a cost af 
£69,000. 


Dundee.—A report was submitted to the Water Com- 
mittee last week by the engineer with reference to the electrolysis 
of the water mains. Recently the Committee granted authority to 
the electrical engineer to connect the negative bar of the tramway 
switchboard to the water main in Lochee Road, so that it would 
not be necessary to provide earth plates.— The water engineer 
reported that on inquiry he was of opinion that such counection 
was detrimental to the water pipes, and advised that the permission 
formerly given be withdrawn. The Committee agreed to withdraw 
the permission. 


Easthourne.—The electricity supply undertaking bas 
realised a gross profit of £6,077 and a net profit of £834 on the past 
year's working. The old station is to be replaced by an entirely 
new electricity works, and application is to be made to the L. G. B. 
for leave to borrow £50,882 for that purpose. The estimates are as 
follows:—Buildiugs, £9,100; two 400 kw. steam  alteruators, 
boilers, &c., £12,800. Trausformers up to 700 KW., £4,750 ; feeders 
and maius, £10,752; remodelling and extending the arc lighting, 
£2,000. Sixty-one additional arc lamps are to be erected. 


Edinburzh.—The E.L. Committee of the T.C. last week 


recommended the acceptance of estimates, amounting to above 
. £7,000, for additional machinery at the M‘Donald Road electric 


power station. 


Falham.—On Thursday last week the Mavoress of 
Fulham (Mrs. Cornwall) furmally switched on the electricity supply 
at the worka, of which we gave a full account in our issue ef 
15th ult. Mr. F. H. Medhurst was the consultiug eugineer, and 
the Genera] Electric Company (1900), Limited, the chief con- 
tractors. 


Gillingham.—The D.C. (Chatham) has decided to accept 
the terms upon which the Chatham and District E.L. Company are 
willing to sell to the Coyncil the New Brompton section of the 
company's plant. 


Glasgow.—A workman while digging out a french in 
Great Western Road last Saturday, penetrated an electric cable with 
his pick, and as there was an accumulation of gas in the neighbour 
hood, au explosiou occurred. 


Grimsby.—A portion of the town is now illuminated with 
20 arc lamps, and the current is in use by private consumers. The 
total sum authorised to be spent for the electric light works is 
£55,000. 

Hanley.—The municipal electricity works made a 

rofit of £3,630 last year, and a net profit of £330. The salary of 

Ir. C. A. Cowell, electrical engineer, has been raised from £2.30 to 
£300, aud that of Mr. W. Adams, chief assistant, from £150 to £1ig§ 
per auuum. 


Haslingden.—The T.C. has been corresponding with the 
B. of T. with a view to getting ita provisional order extended. 


Huddersfield.— The surplus profit on the electricity 
works for last year was £110, against £2,828 in the previous year. 
Coal cost £1,400 more than iu the previous year, and wages and 
salaries went up from £695 to £1,025. In addition to this, the Gas 
Committee had presented an account for collecting electric lighting 
accounts. 


Hull.—Last week an accumulation of gas in one of the 
electric lighting ducta became ignited, blowing off the box cover in 
the street. 


Lincoln.—An installation of electric lighting ia being 
pub in the cathedral. 
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Jedbnreh.—At a special meeting of the. Town Council 
last week the agreement between the Council and Messrs. 
Crompton & Co. for the installation of electric light in Jedburgh 
was signed. 


Kimbherley.—The borongh electrician of Kimberley has 
been requested bv the municipal anthorities to prepare an estimate 
of the cost of adding a dozen new lights to the street lighting 
system. and to report on the best way of executive the work. Mr. 
Granville Vines has been appointed borough electr cal engineer. 
Eome complaints having beeu received of smoke nuisance at the 
street lighting station. the consulting engineer reported that to 
make an appreciable difference the chimneys wonld have to be some 
40 to 70 ft. higher, and this could not be done without a large 
expense. 


Liverpool.—The Liverpool Corporation electric supply 
accounts show an income for the past year of £109.814, compared 
with £73,562 in 1899, and a balance carried to revenue account of 
£47,478. The cost of coal showed a large increase, being £28,943 
against £10,116 in 1899. The capital expenditure on the works has 
been £1,048 558. 


Llanelly.—The usual notice of transfer of the U.D.C.’s 
electric lighting order to the Llanelly and District E.L. and Traction 
Company appears in the London Gazette. 


Mansfield.—The T.C. has resolved to apply to the 
B. of T. for an extension of the time for the construction of 
works under the prov. order. 


Middlesbrough, — The extensions of the electricity works 
recommended by Mr. Hammond are estimated to cost £35,000. The 
whole of the supply available is already taken up. 


Mytholmroyd.—After reading a cirenlar issued by the 
South Yorkshire Electric Supply Company, the D.C. has resolved to 
consider the whole question of electric supply. 


Neweastle-on-Tyne,—A IL. G. B. inquiry was held on 
Tuesday regarding the Council's application to borrow £10,000 for 
lighting certain streets by electricity. The Corporation will itself 
furnish the electrical energy for the pufpose. 


Oldham.—On Tuesday morning Mr. Bicknell, M. I. C. E., 


held a L. G. B. inquiry into the application of the Corporation for 
borrowing £157,000 for purposes of electric lighting and traction. 
This was the fifth application, the amou^t previously borrowed 
being £88.000. There is no more room on the present site, and it 
is proposed to construct a new station at Greenhill, on the other side 
of the railway. The demand for energy was greater than the 
supply, and the former was increasing r»pidlv. It was shown that 
in the first year of the electric livht undertaking a loss was made of 
£151 8s. 5d., but afterwards a profit was made each year up to 1898, 
when it amounted to £1,350 198. 7d. Owing, however, to the cost 
of constructing maifis, &., for supplying curreut, the profits had 
been considerably reduced for the last two yearn, The gross revenue 
in 1495 (the first year) was £915 16s. 4d., and expenditure £1.271, 
agaiust £9,230 and £5,346 respectively last vear. In 1895 the supply 
of energy was 69,000 units, and this year it had increased to 610,000 
uuits. On October 31st this year the lenses for 13 miles of existing 
main tramlines will expire, and the Corporation will reconstruct 
and equip them. At the close of the inquiry Alderman Harrop 
(chairman of the Electricity Committee) said the work they had to 
do was extensive and urgent, and he asked for early sanction. 


Paddington.—The Metropolitan Electric Supply Com- 
pany are seeking powers to supply electric current in Queen's Park, 
the newly added portion of the borough of Paddington. A Bill bas 
been presented to Parliament with this object in view. The 
Borough Council, however, has decided to oppose the Bill. 


Pudsey,—Messrs. Shepherd & Watney. electrical engi- 
neers, Leeds, reporting to the T.C. on the electric lighting proposals, 
recommend a generating plant to supply 10,000 lamps of 8 c.P., and 
estimate the cost at £19,532. 


Rishton.—The D.C. approves of Mr. C. Chadwell's pro- 
posed application for a provisional order. 


Scarborongh.—An interruption of the Electric Supply 
Compaby's mains took place last week late at night. The supply 
was quickly restored. 


South Africa.—No electric current is now obtained 
from the Rand Electric Central Supply Company for Jobannesburg, 
the whole supply of current for the municipality being generated at 
the town lighting works. Tbe capacity of the plant at these works 
being insufficient, the public were particularly requested, in a recent 
number of the local Guzette, to limit the number of lamps in use 
RUE the early hours of the evening to the smallest possible 
number. 


Spain.—A company has just been formed in Zaragoza to 
establish a central electric lighting station. The water-power of 
the Galvez Canal will be utilised, and the electrical energy generated 
distributed for lighting purposes in the little towns of Rueda, Epila, 
Lucena, LO DATUR and Almunia. 

A central electric lighting station has just been put in operation 
at Pinos Puente, near Granada. Water-power is utilised, and the 
electrical energy generated is being distributed for lightiug and 
power purposes to a number of small towns in the district. The 
Plant has a capacity of 4,000 incandescent lamps. 


Sunderland.—The Lighting- Committee of the Corrora- 
tion has recommended the adoption of a scheme whereby nearly all 
the main arteries of the town will be lighted bv electric arc lamps. 
It is proposed to erect no fewer than 82 new lamps. 


Sut- on (Surrey), —The electricity supply station of 
the Fl ct 1c Power Distribution Company will not be in a suffi- 
ciently turward state for suovly to be available in July as was 
expected. land purchase difficulties having arisen to delay matters. 
By the end of the year everything will be completed and supply 
turned on. Snpply will be alternate current at 50 periods, aud 
consumers’ voltage will be 200 volts. 


Wolverhampton.—TLast week Licut.-Colonel A. O. 
Smith, R.F., held an inquiry regarding an application by the T.C. 
for the sanction of the L G.B. to borrow £58,492 for electric lighting 
purposes The town clerk anid that the amount asked for was 
classified as follows:—Ruilding and foundations, £4,620; boiler 
house equipment, £18,149; engine house equipment, £19,580; 
feeders and mains, £15,000 ; and £1,602, an amount over-spent ona 
loan of £28,870. The machinery at preaent in Commercial Road 
bad a capacity of 640 kw. With the two gets on order, together with 
the two sets which it was proposed to purchase, the capacity of the 
machinery would be brought to 2,640 kw. The demand for electric 
lighting in Wolverhampton bad been increasing at the rate of 33 
per cent. perannum. In the year ending 1899-1900 the quantity of 
units sold was 482,277. The Corporation had under consideration 
the question of electric traction on their tram lines. The item of 
£15,000 included extensions to the distributing system for the next 
two vears. The total amount of loans authorised was £87,669 
18s. 9d. ` 


¥eadon.—The D.C. has resolved to support the Yorkshire 


Electric Power Company’s scheme. 


ELECTRIC TRACTION NOTES. 


Bolton.—As a result of the great development of the 
traffic since the municipalisation of the tramways in Bolton, aud 
their cou version from horse to electric traction, the Corporatiou is 
likely to tind itself confronted with au unexpected difficulty in 
regard to the accommodation fur the new cars it has purchased. A 
car shed is on the poiut of completion iu Breightmet Street, erected 
at a cost of about £20 O00, and about 60 cars are housed iu it. 
Twenty-two are, however, still ou order, and when these are 
delivered, it will be impossible to store them in the shed under 
present conditious. Tbe number of cars is also likely to be increased 
by a town circle system, which it is proposed to inaugurate with a 
view to facilitate the traffic in the streets. At preseut the cars on 
almost every route make a circuit of the towu before proceeding to 
their respective destinations, but it is proposed, by way of experi- 
ment, to start them at certain points convenient fur their routes, 
aud provide a two-minutes' service of light single-deck cars running 
arouud the central area of the town, and actiug as feeders for the 
ordiuary cars. This system will necessitate passengers changing 
aud receiving transfer tickets, but on the other band, it is expected, 
by way of compensation, to lead to more rapid services, less wear 
and tear of the metals in the centre of the town, and an increased 
earning capacity of about £6,000 per annum. 


Croydon.—At the last Council meeting the chairman of 
the Tramways Committee was questioned as to what steps were con- 
templated, in view of the electrical traction system about to be 
installed in the borough, to guard agaiust such a disaster as that 
caused at Liverpool by the breaking of overhead wires. The chair- 
man (Alderman Sir Fredk. Edridge) said the Committee were fully 
alive to the importance of the question, and he had a report from 
the engineer to the telephone compauy showing the efforts which 
were being made to lay the telephone wires underground. The 
Tramways Cummittee proposed also to adopt guard wires, but they 
had not alsolutely pledved themselves to any particular moth..d, 
aud Mr. Moukhouse, their expert adviser, had promised 20 make 
most careful iuquiry. 


Germauy,—We read in the Financial Times that the 
official inquiry which was undertaken by the Minister of Public 
Works aud the Miuister for Home Atfairs in conjuuctiou with the 
police authorities aud the Berliu tramway company, with a view to 
obviatiug the fatal and other accideuts to passeugers ou the electric 
tramcars, aud to pedestrians in geuerul, has been concluded. As a 
result of the conference it is iuteuded to iutroduce brakes on the 
cars aud carry out a series of experiments with differeut types of 
brakes The company has been requested to formulate proposals in 
the case of a passenger boarding the rear platform of a motor car 
which is hauling a trailer car, fur providing the space between the 
car and trailer with a safety coutrivauce whereby it would be . 
impossible for the passenger to fall between the two cars aud be rua 
over by the trailer. In addition to this it is suggested that the 
speed of the car should be somewhat reduced, especially on curves, 
at cro-siugs, aud where groups of children may be playing; aud , 
that strict attention should be paid to the instruction of the drivers 
and conductors in the fulfilment of their duties, this being ` 
regarded as a guarantee for a reduction in the number of accidents. — 

Some further lines of electric tramways are about to be con- 
structed in the town of Breslau, 
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Lancashire.—The cost of the new street which is to be 
constructed under the Stalybridge, Hyde, and Dukinfield Elec- 
tricity Board is estimated at £34,000. The tramways to be con- 
structed in the same district are estimated to cost £226,884, 
exclusive of rolling stock. The proposed new tramways at Black- 
poolfare estimated to cost £94,000. 


Leicester.—A Special Committee of the Corporation has 
commissioned Mr. Manville to mature a scheme for applying 
electric traction to the whole of the tramways, as well as toa large 
extension of the present system, which has now been sanctioned. 
It is roughly estimated that the total expenditure on the acquisi- 
tion of the present lines, and the completion of the new ones, will 
considerably exceed half a million sterling, if not reach three- 
quarters. The Committee had almost unanimously recommended 
the adoption of the overhead trolley system, but after the startling 
experience at Liverpool there is a strong revolution in feeling. and 
a growing determination to declare for the conduit system, though 
it must entail a large addition to the initial cost. 


Licht Railwavs.—The B. of T. has confirmed the fol- 
lowing light railway orders :—Ormskirk and Southport, 1901 ; West 
Hartlepool (Deviation) 1901. 


Liverpool.—Our local correspondent writes :—“ On the 
Liverpool tramways system there are some steep gradients, notably 
in Fitzclarence Street, Prescot Street, Everton Valley, at the 
bottom of Upper Parliament Street, William Brown Street, and 
Islington. Up to last week no difficulty had been experienced in 
working up and down these gradients even with crowded cars. 
Fuses have often blown on the ascent, but nothing worse has 
bappened. On Thursday of last week a heavily laden car, when 
ascending Everton Valley, was unable to make progress and began 
to move backwards. The driver applied the brakes, but still the 
car moved downhill and was only brought to rest when a compara- 
tively level expanse of road had been reached. In the backward 
progress the trolley arm§was damaged and the car had to be pushed 
to the Spellow Lane depót for repairs. The passengers were 
naturally alarmed and had to be transferred to another car. This 
failure of acar to take a hill and to bechecked when moving down- 
wards, has caused some uneasiness, as there are possibilities in a 
failure of the kind which are not pleasant to contemplate.” 


Nova Scotia.—There has recently been installed in 
Liverpool, Nova Scotia, an electric marine railway of a novel 
character. A contemporary says that the electrical equipment was 
supplied by the Royal Electric Company of Montreal, and was 
installed by the Maritime Electric Company, of Halifax, N.S. The 
equipment consists of a 30-H.P. induction motor, the motor shaft 
being geared to a heavy worm shaft and wheel; the worm wheel 
shaft carriesa pinion wheel which gears into another large wheel, on 
the shaft of which is placed a large heavy sprocket wheel; over this 
sprocket wheel the heavy 2-in. chain meshes into heavy sprocket 
teeth. This chain hauls the vessel up on a cradle over a track pro- 
jecting out into the River Merscy to a distance of 500 ft.,on a grade 
of 4 in. to the foot. The track and cradle are built of heavy pine 
timbers. "The first vessel was hauled up and lowered down agaiu on 
January 11th, all the apparatus and gear,working well. 


Paisley.—Great disappointment has been expressed on 
all sides iu Paisley, that the scheme presented by Mr. W. M. 
Murphy, for the formation of an electrical tramway system for 
Paisley and district, should have again come to grief owing to its 
non-compliance with Standing Orders. The inhabitants generally 
are desirous that this scheme should be adopted, and the opposi- 
tion of the Town Council to the measure is looked upon with dis- 
favour. 


Perth,—Last week the Council considered the question 
of purchasing the tramways system. Mr. Hawtayne was present to 
advise. It was decided to offer the company £20,000, and failing 
&cceptance to go to arbitration. 


Poland,—An electric tramway for the transport of both 
passengers and goods has just been completed and put in opera- 
tion between Zgierz Lodz and Pabianie, a distance of about 12 
miles. The line was built by the Russian Union Electrical Com- 
pany, of Riga. 


Portsmouth,—At a meeting of the T.C. on Tuesday, 
the Tramway Committee submitted & report asking for power to 
borrow, in accordance with the subjoined estimate :—Contract as to 
cars and equipments, £48,562 11s. 6d.; ditto power station plant, 
£29,656 ; ditto buildings, £10,515; land for power station, £900; 
contract for permanent way and underground feeders, £202,409 
6s. 4d.; contract for overhead construction, £18,250; car sheds, 
land and buildings, special track and electrical work (estimated), 
£30,000; expenditure on provisional order, staff, and sundries to 
February 12th, 1901, £4,311 16s. 2d.; contingencies and further 
expenses of the staff on capital account, £17,590— £362,134 14s.: 


deduct amount authorised by Portsmouth Corporation Act, 1898, for. 


reconstruction of certain parts of the line, C35, 000 — 327,134 14s. 
It was resolved that application be made to the Board of Trade for 
power to borrow the sum mentioned in the report. 


Nlieflield.— On Friday morning last some experiments 
were made with a view to demonstrating the adequacy of the safe- 
guards adopted in the tramway system to prevent overhead wire 
accidents, such as the one at Liverpool. Mr. A. L. C. Fell, general 
manager, supervised the experiments. 


Tramway Gauges.—In the House of Commons on 
21st ult., Mr. Healy asked the President of the Board of Trade 


whether his department had considered the desirability of 
prescribing a standard gange for electric trams in future Acts, sc 
as to enable towns to be electrically connected in this country, as in 
America, without break of gauge. Mr. Gerald Balfour in reply 
said :—'' The Board of Trade are fully aware of the importance of « 
uniform-gauge, and when opportunity offers press their views on the 
subject upon promoters. I think it would be a mistake, however, 
to insist on the adoption of the standard gauge as an absolutei: 
invariable rule; in hilly districts and in towns with very narrow 
streets it is sometimes desirable to adopt a gauge less than the ustai 
4 ft. 84 in.” 


Underground Railways.—On Thursday last week, Mr. 
G. D. Perks, solicitor to the promoters of the Charing Cros. 
Euston, and Hampstead Railway, attended a meeting of the 
Hendon Ratepayers’ Association, and gave some interesting detaiis 
of the extensions proposed to be carried out in connection with the 
Charing Cross and Hampstead scheme. Two Bills had been pre- 
sented to Parliament, one containing the proposed extension to 
Golder's Green and the’ tramways to Hendon and Finchley; and 
the other providing for an extension from Kentish Town to High- 
gate, with intermediate stations at “Brecknock,” Highgate Hil: 
(Archway Tavern) and Highgate Archway, and an extension from 
Charing Cross to Victoria, with stations at Parliament Street and 
Victoria Street (Stores). If these extensions were passed there 
would be connections with the Central London and Baker Street, 
and Waterloo Railways. It was proposed to run the trains on the 
multiple unit system, there would be a five minutes’ service, ard 
the entire journey from Golder's Green to Charing Cross would be 
run in about 20 minutes. With regard to the Hampstead 
opposition, Mr. Perks stated that the railway would only rua 
for about 200 yards under the Heath, and that at a depth 
of some 200 ft., so that no possible risk would arise from 
drainage. The station would not be on the Heath, but on propertr 
adjacent. He reminded the meeting that the company had powers 
to erect a generating station at Hampstead, and if it put the power: 
into force, a large proportion of Old Hampstead would be swept 
away, so that it was to the advantage of Hampstead to get the 
extension passed, as in that case the generating station would, at 
Golder's Green, be in the parish of Hendon. Mr. Perks, in reply to 
questions, stated that the tramways would be worked on the over- 
head trolley system, the tram rails would be laid between wood 
blocks, and the height of the tunnels would be enlarged from 11 ft. 
6 in. to 12 ft. 6 in., so that the multiple unit system being adopted. 
there would be no cbance of vibration. The company was also pre- 
pared to supply electrical energy in bulk to the Hendon D.C. at a 
cost of 3d. per unit. No resolution was submitted, but there wa: 
an expression of opinion that the D.C. should give the scheme their 
favourable consideration and support. 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-German Cables.—The Slandard Berlin corre- 
spondent says that at the recent conference of the German Post- 
master-General with prominent leaders of German commerce and 
industry, the frequent interruptions of telegraphic intercourse 
between England and Germany were discussed. Almost all the 
gentlemen present stated that they prefer to send their telegrams to 
England riá New York, rather than direct to London, as they then 
reach their destination earlier. The Postmaster-General promised 
to do all in his power to remedy the deficiences complained of. A 
considerable improvement is expected from the new Anglo-German 
cable which is to begin working next Spring. ` 


Huddersfield Telephones.—Certain minutes adopted 
at last weck's Council meeting showed that the scale of charges for 
the suggested municipal telephones in the borougb will be for the 
first connection and an unlimited service in the telephone area, the 
charge £7 10s. per annum, and for each additional connection £7 
perannum. For the message rate the charge would be £2 10s. per 
annum, with a fee of 1d. per call originated by the subscribers. 


Manchester Telephones.—A conference was held on 
Thursday last week ai the Salford Town Hall, attended by 
representatives of 17 Urban District Councils in the Manchester 
Telephone area, and the Corporations of Salford and Eccles. A 
scheme for municipalising tke telephones formulated by a sub 
committee was read by the Town Clerk of Salford, and with slight 
alterations approved by the conference. It will now be submitted 
to a joint meeting of the Manchester Corporation Telephone Com- 
mittee for confirmation. The main principle of the scheme is that 
Manchester and Salford shall form a joint board, and provide the 
capital, Manchester having a large preponderance of representatives. 
Co-optive mexbers will be elected by the Urban Councils. 


Trans-African Telegraphs.— The surveying party for 
the African and Trans-Continental Telegraph Line arrived at Ujiji, 
Lake Tanganyika (German East Africa), on the 3rd ult, having 
partly surveyed the country from Karema. At the present moment 
the line has been laid for about 60 miles north of Kassanga—that 
is, it now runs from Kituta, at the south end of Lake Tanganyika, 
80 miles up the east coast of that lake. The survey is pegged out 
to Karema, 150 miles north of Kituta, and the preliminary survey 
between Karema and Ujiji is being made. The line will then go 


then follow the Abyssinia frontier, and work round slightly to the 


Job ye X1, 


— rs 14 er E 


vol. 48. No. 1,214, Manch 1. 1901.] 


THE ELECTRICAL REVIEW. 967 


west and so to the Nile. The country between Karema and Ujiji is 
extremely mountainous, and in order to find a suitable route & wide 
extent of country must be surveyed. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 

Arrican—St. Louis (Senegal)-Bathurst .. .. Aug. 28, 1900 os 
SouTm AWERICAN —Pará-Maranham is .. March 1,1900 .. gs 

Cayenne-Pinheiro vé 92 z .. Nov. 26, 1909 .. Feb. 27, 1901 
Latakia-Cyprus T 928 .. June 20, 1899 .. ae 
Marseilles- lona oe ee eo ee ee Jan. 7, 1901 ae ee 
Fao-Bushire  .. Ve s 855 - .. Feb. 6, 1901 .. Feb. 90, 1901 
Havre-Waterville — s ae .. Feb. 18,1901 .. Feb. 20, 1901 

LANDLINES:— 


SourH AMxERICAN— Communication with Oar- 
thagena and Baranquilla .. ee .. Deo. 8, 1900 es oe 
Curmese— Tientain-Pekin ee ee ee ee June 11, 1900 ee ee 
Pekin- ca s us x June 14, 1900 .. T 


Kalgan-Meimatchin ee ese es oe June 80, 1900 ee ee 

Tientein, via Shanghai .. is 5 .. June 16, 1900 T 

Tientsin and Taku via Helampo . e June 18, 1900 .. ve 

Sbanghai-Amoy oe ee ee oe ee Jan. 18, 1901 oe Feb. 25, 1901 
All lines connecting Cochin China -with 


Thuanan ee ee ee ee [EJ oe Oot. 28, 1900 ee 
Communication , Hanekine" interrupted 

on Persian territory .. te 82 .. Feb. 96,1900 .. is 
Lines beyond Vallona, Monastir, and Elbassan Feb.10,1901  .. Feb. 18, 1901 
Salgon-Bangkok ‘i vs ee ss .. Feb. 16,1901 .. Feb. 18, 1901 


Underground Wires.—The Bristol Chamber of Com- 


merce has resolved to memorialise the Postmaster-General upon the 


subject of underground telegraphic and telephone wires urging* 


their extension to all the principal cities and commercial centres in 
Great Britain. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 15th. The E.L. Committee wants 
tenders for fuel economiser and Babcock & Wilcox boilers. See 
“ Official Notices February 15th. 


Amsterdam (Holland).—April 1st. The Communal 
Council will on this date consider tenders for the supply aud erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switehboards, &c. Conditions from 
the Municipal Printing Office, 10 florins (8s. 4d.). Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. | 


Barnsley.—March 12th. The Union wants tenders for 
plant, &c., for the electric lighting of the workhouse. See “Official 
Notices " to-day. 


Bournemouth.—March 2nd. "The T.C. invites tenders 
for 42 electric cars. See “Official Notices" January 11th. 


Bournemouth.—March 4th. 'The T.C. wants tenders 
for three steam dynamos, and two steam-driven surface condensers. 
See '' Official Notices " January 18th. 

Bray.—March 14th. "The U.D.C. is prepared to receive 
tenders for Lancashire boiler and accessories, one 150-Kw. high 
speed steam alternator, and one 25-Kw. rope-driven alternator and 
accessories. See “Official Notices" February 15th. 


Burnley.— March 23rd. The Tramways Committee 
wants tenders for overhead equipment for electric tramways. See 
“ Official Notices " to-day. 


Buxton.—March 12th. 'The U.D.C. wants tenders for 
a 250-kw. steam dynamo, and a Belliss engine coupled to two 
43-Kw. dynamos. See Official Notices to-day. 


Cardiff.—March 18th. The Corporation wants tenders 
for steam, exhaust and other pipes, engine house flooring, switch- 
board gallery, &c., for electric tramways department. See “Official 
Notices" February 15th. 


Clyde.—March 11th. The Trustees of the Clyde Navi- 
gation invite tenders for a 3-ton electric wharf crane for Prince’s 
Dock. See “Official Notices " February 8th. 


Eastbourne.— March 4th. The Corporation wants ten- 
ders for transformers, sub- stations and equipments ; mains, conduits, 
&c., are lamps and posts. See Official Notices“ February 15th. 


Farnworth.— March 1st. The Council wants tenders 
for tramway bonds. See Official Notices February 22nd. 


Holland.—March 25th. Tenders are being invited until 
March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lighting station in the city. 


Huddersfield.—March 5th. The Corporation wants 
tenders for motor carts for conveying coal from local collieries to 
the electricity works. See “ Official Notices " February 22nd. 


_ Launceston (Tasmania).— April 22nd. The Corpora- 
‘tion ‘wants tenders for the supply of 500 electric meters. See 
^ Official Notices“ January 11th. 


Luton.—March 4th. The T.C. wants tenders for elec- 
trically lighting the Council Chamber, Town Hall, Free Library, 
Corn Exchange, and Baths. See “ Official Notices January 18th. 


Manchester.—March 4th. The Tramways Commitice 
wants tenders for the electrical equipment of 87 cars. See “ Official 
Notices" February 22nd. 


Newport.—March 25th. The Corporation wants tenders 
for steclwork, bunkers, coal conveyer, crane, steam boilers, 
mechanical stokers, economiser, tanks, compound condensed 
vertical engines, generators, condensing plant, cooling towers and 
feed pumps for tramway power station. See Official Notices” 
to-day. 


New South Wales.—March 4th. The New South 
Wales Government Gazette states that tenders will be received at the 
Railway Commissioners’ Office, Bridge Street, Sydney, until 
Monday, March 4th, 1901, from persons willing to contract for the 
supply, delivery, and laying of about 29 miles of 6,600-volt three- 
core lead-sheathed cable, and of about two miles of other cables, 
together with the necessary troughing, filling-in compound 
armouring, &c. 


Northfleet.— March 7th. The B. E. T. Co., on behalf of 
the Northfleet Electric Tramways Company, invite tenders for the 
construction of new tramways in Gravesend and Northfleet, and 
reconstruction of old lines; the supply of overhead electrical 
equipment; the supply and laying of cables, &c. See “Offcial 
Notices " to-day. 


Roumania. — April 3rd. Tenders are again being 
invited until April 3rd by the municipal authorities of Ploesti, 
for the construction of an electric tramway in the town and the 
working of the same during a period of 30 years. 


Shipley.—March 19th. "The U.D.C. wants tenders for 
terminal boxes and switchgear, motors, meters, wiring, cables, wires, 
&c. See “ Official Notices " to-day. 


Southampton.—The Corporation wants tenders for 
insulated electric cables, frames and covers. See “ Official Notices " 
February 22nd. 


Stockport.—March 6th. The Gas and Electricity Com- 
mittee wants tenders for condensing plant. See Official Notices” 
February 15th. 


Sunderland.—March 29th. The Corporation wants 
tenders for india-rubber-covered cables, stoneware casing, wrought- 
iron piping, and cast-iron piping, box frames and covers. Sec 
„Official Notices" to-day. 


Sutton Coldfield.— March 11th. The- Corporation 


wants tenders for house wiring. See ''Official Notices" to-day. 


The Hague (Ilolland).—March 25th. The Communal 


Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 


Wallasey. — March 4th. The U.D.C. wants tenders 
for the erection of car sheds, workshops, &&., also for extension of 
the electricity works (buildings and plant, including boiler, con- 
densing plant, cooling tower, crane, engines and dynamos, cables, 
economisers and transformers). See two “Official Notices’ 
January 25th. 


Wallasey.—March 4th. The U.D.C. wants tenders for 
the overhead equipment of about 10 miles of tramways, the supply 
and erection of section boxes, and the bonding of rails. See 
* Official Notices" February 15th. 


Warrington.— March 27th. The Corporation invites 
tenders for steel rails and permanent way work; poles, brackets, 
trolley wire, insulators, &.; electric tramcars. See Official 
Notices " to-day. 


OLOSED. 


Aberdeen.—The B. I. W. Co. has secured the contract for 


the electrical equipment of the Bathing Station electric tram route. 
This includes overhead work and cables, but not poles. 


Brighton.—The Lighting Committee recently submitted 
a report to the T.C. in reference to the tenders for the execution of 
work at Southwick in connection with the new works, as follows:— 
Concrete foundation for power house, wharf and timber piling, and 
timber dam and concrete weir. Five tenders were sent in, ranging 
from £35,760 to £49,650, and one firm tendered only for the con- 
crete foundations for power house at £28,300. The Committee 
recommended that the tender of Messrs. Pedrette & Co., London, for 
the sum of £35,760, be accepted. The report was received aud 
adopted. 


Brighton.—The Corporation received tenders for the 
supply of feeder distributor, &c., cables as follows: 
Bt. Helens Cable Company ix a - "T . £4,015 8 
Felten & Guilleaume J5 x ix x vx S 4,225 8 
Société Industrielle des Téléphones .. 
Land & Seekabel werke T $a "T i 4,853 17 
At a Council meeting held on February 21st, the tender of the 
St. Helens Company was accepted for the sum of £4,045 3s. 3d. No 
tenders were received from the manufacturers forming the Cable 
Makers’ Association. l 
The following tenders were received for the supply and erection 
of the overhead equipment :— 


— — — — — — — -+ 
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R. W. Blackwell & Goo. „411.07 14 7 Saturday, March 2nd. Insłitution of Electrical Engineers (Stu- 
/ ee o " 105 ö dents’ Section). Visit to the generation station of the 
jj 8 11,831, 0 0 London United Tramways Compauy at Chiswick. 
Hill & co. 18,655 11 4 At 8 p.m. Cannon Street Hotel. London Association of 
At a Council meeting on February 21st the tender of Messrs. .  Foremen Engineers and Dranghtsmen. Paper by Mr 
R. W. Blackwell & Co. was accepted, subject to some slight modifi- E C. Amos on “ Workshop Practice at the begiuuiug 
cation with regard to the poles. of the Tweutieth Century." 
E ues d i Monday, March 4th.—At 7.30 p.m. The Cold Storage and Iv 
Wendon.—The Lighting Committee on Mr. Hammond's y Association, Fishmongers Hal. Mr. P F. Kenseti 
&dvice, recommended the acceptance of the following tenders, will read a paper ou “ Practical Insulation.” 
subject to the sanction of the L.G.B. to the necessary loau F E" Tuesday, March 5th.—Institution of Electrical Engineers. (Stu- 
Rection A.—Boiler honse plant, Holdsworth& Sws 3 8993 0 0 dents Section). Mr. P. Laubach will read a pape 
Section B.—Enzine anddyamoh use p ant, Mather & Platt, Ltd. 8,876 0 0 on “ Arc Lamps.” 
3 Recto! B. —Orerhend traba ins or ne, James Spencer & Co. .. sc o o Thursday, March 7th.—At 8 p.m. Civil and Mechanical Engineen 
|^ Section E.—Switc!' board and instruments, Bertram Thomas .. 1,221 16 0 Society. Meeting at Hotel Victoria, Charing Cros, 
[< ection 5 N Co., Ltd. is un K : when a paper on “ Authoritative Rules for Unit 
t 1. Au nog ` -t tri ee ig ‘se is * 2 . : . . 
Section H.— Metera, British Thomson-Hor-ton Co; Lid. .. 84715 0 Stresses in Railway Girders" will be read by J. R 
Section I.— Workshop equipment, Buck & H ckman  .. .. 24 4 9 Bell. s 
A special meeting of the Council isto be held on Monday, March At 3 p.m. Institntion of Electrical Engineers (Students 
11th, to decide the above. Section). Visit to the Works of the Thames Iron and 
. Shipbuilding Company, Orchard Yard, Blackwall. 
Italy.—A contract for the supply of 102 kilometres of At 8 p.m. Routgen Society. Ordinary meeting at 20, 
stecl rails for the Varese and Milan electric railway, has just been Hanover Square. 
placed bv the Mediterranean railway authorities in Milan with the At 8p.m. Institution of Junior Engineers. Lecture at 
Societa Metallurgico di Savona. . Westminster Palace Hotel on “ Works Management,” 
by A. H. Barker. 


Leeds.—The Leeds Steel Company is to supply 20 tons 


of tram rails to the Corporation at £8 per ton. At 8 pm. Institution of Electrical Engineers at the 


Institution of Civil Engineers. Extra meeting. Sub 


London.—The London County Council on Tuesday had ject i e 5 1655 5 1 
under consideration tenders received in reply to advertisement for 5 ORA will be 5 ad (in 7 sh , 4 i Mr. 
the supply of any type of water-tube boiler in succes:iu! vse ona M OG ES bar: «T lati a Caki T OM 
large scale in actual work. The tenders, which are fcr bo. lers to : !?!; S S eee ds 


evaporate 216,000 lbs. of water per hour at the generatiaz station At 8 p.m. Institution of Electrical Eugineers (Dublin 
to be erected at the Camberwell tramway depot, are given below :— Section), will pay a visit to the Dublin United Tram- 
way Company’s power station at Riugsend. 
Saturday, March 9th.—At 3 p.m. Civil and Mechanical Engineers 
— i . | Stokers| Total. Society. Visit to Kensington and Notting Hill Elec 
tric Light Works. 
| Wednesday, March 13th.—At 8 p.m. Institution of Electrical 
Stirling Boiler Co., Ltd., Edinburgh .. | 16 1 (Glasgow pn Meeting at the Iusti- 
' tution of Engineers and Shipbuilders, 207, Bath Street. 
B. R. Rowland & Co., Ltd. dài oe , 
R. Hornsby & Sons, Eid. Usa k Thursday, March 14th.—At 8 p.m. Institution of Electrical Engi- 
| E Sun. 1957 neers. Meeting at the Institution of Civil Engineer. 
aes 2.56 206.48 Saturday, March 16th. — At 7 p.m. Institution of Janior 
| 10 3900 EY. Engineers’ Annual Dinner at the Westminster Palac 
Babcock & Wilcox, London as T | 18 4,300 BU, -20 Hotel. l 
14 3.000 | 93118 
W.R Renshaw & Co., Stoke-on-Trent .. | - 13 — md 
Edwin Danks & Co., Lid., Oldbury T | 18 91,0 8,200 10.700 
: — n i 
e 
The Highways Conimittee stated that the tenders had been sub- ` 
mitted to Prof. Kennedy, who observed that, as regards the NOTES. 


alternative tender of the Stirling Boiler Company, boilers of the 
type specified in the tender, and almost identical with those pro- 


posed for the tramway power station, had been iu use in Edinburgh . 
fur about two years, aud had been thoroughly satisfactory. The The Glasgow Engineering Congress.— Preliminary 


output of the boilers in question had exceeded the guaranteed particulars have now been issued of the International Engi- 
amount, and they had cost very little for maintenance aud repairs. neering Congress which is to be held at Glasgow from 


The consulting eugineer suggested that the tender of that company September 3rd to 6th. Lord Kelvin will be hon presideat, 
should be accepted, aud, having regard to his opinion, the committee d Mr. J Ma y h ‘dent of the Civil E ineens) 
recommended the Council to accept the teuder of the Stirliug and Pr. James Mänserg (president of the Civil Engin 


Boiler Company, amounting to £22,782, and this was agreed to will be president. The vice-presidents include Prof. Perry, 
without discussion. as president of the Institution of Electrical Engineers, and 

Newcastle-on-Tyne,—Mesers. C. A. Parsons & Co. have the presidents of a number of other engineering societies 
just secured an order from the Newcastle-upon-Tyne Electric There will be nine sections in all. Those of interest to the 


Supply Company, Limited, for a steam turbine alternator. The electrical fraternity are :— 
plaut is to be three-phase and for an output of 1,500-Kw., 5,750 
volts, with a periodicity of 40 complete cycles per second, and to be 


Section I.—RaiLways, 


. . e e 1 * i . . [5 * 0 
complete with surface condenser aud air pumps driven by electric Honorary Span R. Ble Cooper, & The Banotdary, Westin, 
motor. E London, 8.W. 
Section IIT.—MzcHAKICAL. 

Shrewsbury.—The T.C. has accepted the tender of The Institution of Meobanical Engineers. 

Messrs. Belliss & Morcom, Limited, for an engine of 350-B.H.P. at Chairman, William H. Maw, President of the Institution of Mechanical 
£1,260, and of Messrs, Th imi rela 

„200, And o E818. omas Parker, Limited, for a 240-K w. Honorary Secretary, Edgar Worthington, Ins itution of Mechanioal Engineen 
dynamo at 4880. : Btorey's Gate, St. James's Paik, London, S. W. 

Section VII.—MunicIPAL. 

Tynemouth. — The T.C. has resolved to accept the The Incorporated Association of Municipal and County Engineers. 
tenders of Messrs. Scimens Bros., for an engine and dynamo for the ... ß Association ol 
electric works, at £4,832, and that of Messrs. Yates & Thom, for Honorary Secretary, Thomas Cole, 11, Victoria Street, Westminster, 
a boiler, at £1,070. Mr. Hugg said it was satisfactory to kuow that London, 8.W, . 
they had got so many customers for electricity that it was necessary Section VIII.—Ga4s. 
to enlarge the power station. The Institution of Gas Engineers. 


Cha. rinan. George Livesey. 
Honorary Secretary, J. W. Helps, Gasworks, Croydon, London. 
—— ae Section IX.—ELEcTRICAL. 
The Institution of Electrical Engineers. 
Chairman, the President of the Institutio: of Electrical Engineers. 
Honorary Secretary, W. G. M'Millan, W. Victoria Street, Westminster, 


FORTHCOMING EVENTS. London, 8.W. 


Friday, March ist.—At 8 pm. Institution of Junior Engineer — Correction.— We stated last week that Mr. P. J. Pringl 
u a eiei Water Gas,” by 85 Calas: i was married to Miss Beryl Olive Blyth, daughter of Sir 


Board of Trade inquiry in London re High Arthur Blyth, K.C.M.G., C.B. A slight error occurred, 88 
“aapply. C inquiry m -ndon re ger prese we should have stated grand-daughter instead of daughter. 


da 
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The Lay Press Again.—Our scientific contemporary, 
the Church Weekly, in a recent issue (February 15th) has 
once more published the story that aluminium was discovered 
1,939 years ago in the reign of Tiberius ; but it unfortunately 
omits to mention the day, the month, and the inventor’s 
name; while it gives no clue as to whether the metal was 
reduced by means of sodium, or, as we would fain hope for 
the honour of the electrical profession, electrolytically by 
means of a direct-current dynamo. This anecdote has had a 
merry life of three or four years, not in England only, and 
it has appeared in more than one paper that really ought to 
know better even from the technical aspect, without con- 
sidering such insignificant details as language and chronology. 
We wonder how many of the journalists who have glibly 
reprodaced the tale have ever consulted the Naturalis 
Historia, written by C. Plinius Secundus, to ascertain whether 
he, as was originally asserted, had actually said anything of 
the kind. If they had doneso, as we have, they might have 
found, assuming the necessary acquaintance with latinity, 
that Pliny was writing about some wonderful description of 
flexible glass, and not about a metal at all. Besides, even a 
non-technical journal which presumably has to deal with 
questions of ancient (church) history now and again, might 
be expected to know that the princedom—to use the old 
phrase—of Tiberius had not begun 1,939 years ago ; for he 
m then only four years old, and did not come to the throne 
till A.D. 14. 


Power Transmission Plant.—Messrs. Ernest Scott 
and Mountain, Limited, have recently completed an electric 


power transmission plant for the Broughton and Plas Power: 


Coal Company, Limited, near Wrexham. The plant consists 
of two horizontal compound engines, each developing 350 
LH.P.; two 200-unit four-pole generators driven by ropes ; 
a main switchboard, with measuring instrumenta and 
switches; the necessary main and underground cables; two 
150-H. P. electric motors for driving haulage gear; and one 
endless rope haulage gear for operating three roads. There 
is a 60-H. P. electrie motor for pump driving, a three-throw 
pump to deliver 150 gallons per minute to a height of 800 
ft., an electrically driven three-throw pump, to deliver 
50 gallons per minute to a height of 125 ft., also a 5-H. P. 
electric motor, driving a single-barrel pump through worm 
gear. This is believed to be the largest electrical plant in 
the kingdom of endless rope haulage and pumping. 


The Belleville Blunder.— The Belleville blunder was 
of greater proportions than we had dared to imagine, as 
witness the following discussion in the House of Commons 
last week :— 


In reply to Sir J. Joicey, Mr. Arnold-Forster said the number of 
Belleville boilers supplied to the Royal Navy is 584. The number on 
order to be supplied is 1,005. The boilers have been made, or are 
being made, by a variety of firms, 14 in number, and in the Royal 
dockyards at Chatham and Devonport. I shall be happy to give 
the hon. member the particulars of the firms in detail if he desires 
it. Itis not possibleto give the exact total cost of the boilers, as 
they are in all cases ordered with the machinery, and the price is 
not separately stated. It will, however, be possible to give an 
approximate estimate of the cost of the boilers, as apart from the 
engines, and such a statement is being prepared. The amount of 
royalties paid in respect of the Belleville boilers up to the present 
date is £141,470. 

Bir J. Joicey asked if the hon. member would supply him with 
the amount of royalties that would be paid on the 1,005 boilers. 
Mr. Arnold-Forster assented. ; 


Other questions were asked on the general water-tube 
boiler question and the work of the Committee: 


Sir F. Flannery asked the Secretary to the Admiralty if it was 
tbe intention of the Admiralty to request the Water-Tube Boiler 
Committee to test the endurance of one of His Majesty's ships fitted 
with water-tube boilers by driving her at full speed for an occan 
passage, say, from England to America or from England to the Sues 
Canal ; aud whether any such test had ever been made.— Mr. Arnold- 
Forster: It is not the intention of the Admiralty to request the 
Water-Tube Boiler Committee to carry out a trial such as that 
referred to in the question, asthey prefer to leave to the Committee 
tbe initiative in askiug for such trials as it considers will afford the 
iuformation which it requires. I have, however, reason to believe 
that the Water-Tube Boiler Committee does propose to institute an 
ocean trial, provided that such atrial be fouud necessary in order 
to enabl; it to come to a final decision upon the points referred to. 
In answer to the last paragraph of the question, I have to say that 


an account of the special trials made by ships fitted with water- 
tube boilers is to be found in the memorandum on boilers presented 
to the House. 

Sir F. Flannery said the hon. gentleman hat not answered the 
last part of the question—whether any such test had been made— 
for no snch information was given in the paper referred to.— Mr. 
Arnold-Forster: No test involving a eto America or the Suez 
Canal has been made. All the trials tnat have been made are 
reported upon in the reports and memorandum referred to. 

Sir F. Flannery asked whether the endurance of the water-tube 
‘boilers had been tested in an ocean passage.—Mr. Arnold-Forater : 
Many tests are adopted in the trials of ships, hut no experimental 
trials other than those mentioned in the memorandum which had 
been presented to the House had been made. * s 
" Sir Pi Flannery : Has any trial been made except for a few 

ours 


Obituary.—“ Among the foremost men of his generation 
in physical science.” So writes a Times correspondent in 
paying a tribute to the memory of the late Dr. George 
Francis Fitzgerald, of Trinity College, Dublin, who passed 
away on Thursday last week. Prof. Fitzgerald was a 
familiar figure in Section A. at the yearly meetings of the 
British Association, and his observations were always well 
received. He knew when to praise and when to criticise the 
work of another, and an expression of opinion from him in 
relation to physical science and engineering matters was 
valued by many a striving student. He was president of 
the section in the year 1888. Our readers will remember 
that he was the first president of the Dublin Section of the 
Institution of Electrical Engineers, He was an F.R.S., and 
occupied the Chair of Experimental Philosophy at Dublin. 
In 1899 a Royal Medal was awarded to him by the Royal 
Society, chiefly, it is stated, in recognition of his researches 
in the domain of radiation and electrical energy. He was 
only 50 years of age when he passed away. | 

We regret to learn of the death at the comparatively. early 
age of 47 years of M. Edouard Delamare-Deboutville, of 
Fontaine-le-Bourg, France. The deceased was a gas-engine 
expert of great repute, he being the inventor of the Simplex 
gas engine. Of late years his work has been centred in the 
utilisation of blast-furnace gases for the operation of gas 
engines, his system having been taken up by such large 
concerns as Creusot, in France, and Cockerill, in Belgium. 


The Pacific Cable Scheme.—It would be ten thousand 
pities if, after having got so far, the Pacific cable 
were to be hindered in any way from having the 
much-desired healthy influence upon telegraphic communica- 
tion between England and her Colonies. Although the 
contract for the manufacture and laying of the new cable has 
been placed, and although it had appeared to us that the 
organised opposition which had been presented against it 
from the first in London and Australia was no longer likely 
to be successful in delaying or crippling the undertaking, 
there are rumours in the air which do not leave us without 
apprehension of the ultimate issue. The Eastern Extension 
Company has been negotiating with certain of the Australian 
States for, and has actually secured, concessions, with the 
effect that the Canadian Government has felt it necessary to 
* consider her position as a contracting partner in the 
Pacific cable." This is followed by a dispatch from Mel. 
bourne that the Victorian Government has refused to accept 
the reduced rate of telegraphing to England offered by the 
Extension Company, and this refusal has caused much 
irritation in mercantile circles in Melbourne. Sir George 
Turner considers ** Victoria bound in honour to maintain 
the 4s. 10d. rates until Great Britain, Canada, Queensland, 
and New Zealand agree to the Eastern Extension reduction.” 
It may be taken for granted that the existing companies 
will leave no stone unturned, not only to protect their own 
interests, but to hinder the success of the Pacific cable as well ; 
hence at the approach of actual competition, they have 
entered into lower-rate negotiations, for which concession on 
their part we suppose they get some quid pro quo to make 
them stronger to meet competition when it comes. It is to 


be regretted that the opposition should be able to disturb the 


accord which had been brought about among the interested 
Colonies. They have each guaranteed their proportion of 
the cost of laying and working the cable, and none of them 
should take any action likely to have a harmful effect upon 
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the success of the Imperial scheme without consulting the 
others. This, presumably, is the feeling of Canada when she 
expresses her desire to reconsider her position. The opposi- 
tion of the Cable Companies has been so determined from 
the very first, and has caused such disastrous delays, that we 
cannot conceive of their being permitted to have any further 
influence in connection with the joint undertaking. À message 
which comes from Reuter's agent at Melbourne contains 
a statement which may, or may not, be of special significance. 
The Victorian Government is stated to be communicating 
with the Governments of Queensland and New Zealand, with 
a view to forwarding a combined message to the Pacific 
Cable Board, suggesting a joint-purse undertaking with the 
Eastern Extension Telegraph Company. All the information 
on this point is not at hand, but a joint-purse arrangement 
seems to us, to say the least of it,to be anything but 
desirable. 


A iDearth of 7Apprentices.— In a letter which 
appeared in the Times of February 14th, the secre- 
taries of a number of trades unions drew attention 
to the erying need for apprenticeship which exists in many 
trades, Amongst the trades unions whose officers attached 
their signatures to this letter were the Amalgamated Society 
of House Decorators, the Amalgamated Society of French 
Polishers, the Operative Plasterers' Association, the Electrical 
Trades Union, and the Goldsmiths’ and Jewellers’ Society. 
It was pointed out that the great majority of the working 
classes have no means of obtaining proper training in their 
trade; that technical schools, while they supply a part of 
the training which is requisite to produce a skilled workman, 
are not an efficient substitute for apprenticeship, and that 
the falling off in the number of apprentices (which is 
especially marked in London), is not due to any inherent 
defect in the system of apprenticeship, but that it is due to 


the want of organisation, «nd in many cases lo the want of 


money lo pay premiums, While we agree with the suggestion 


that some system of apprenticeship is extremely beneficial : 


to every trade, it is, to say the least, a little odd to hear a cry for 
more apprentices from the responsible officers of a number 
of important unions. Assume that the wants above referred 
to are supplied ; imagine that some government will find 
itself rich enough to pay the necessary premiums—the 
question then arises: Will the trades unions do their 
part? We have always been under the impression that 
one of the chief difficulties which beset the employer of 
skilled labour is to obtain the admission of apprentices to 
his workshop. For some inscrutable reason, at least one of 
the more important Unions (which, however, is not a 
signatory to the above letter) has made stringent regulations 
upon this subject—has even gone so far as to call a strike 
when too many apprentices were admitted to the works. 
The only apparent reason—if there can be reason of any 
kind in such conduct—is that an apprentice in the course of 
time becomes the rival of his former mentor. If masters 
were given to understand that to admit a reasonable number 
of apprentices would not involve a strike on the part of 
their mechanics, it is probable that with the increase in the 
number of their apprentices, they would find it possible to 
make a substantial reduction in the premium. 


Marconi's Apparatus in the Navy. — In an article 
which recently appeared in these columns relative to experi- 
ments in wireless telegraphy taking place in Greece, an 
apparent injustice was done to Marconis apparatus. 
We understand that the Marconi apparatus has since 
proved a great success, signals having, in one case, 
been exchanged, at a distance approaching 80 miles, 
between the Tenni, and the signal station at Malta, 
a distance which exceeds anything that has been achieved on 
the Greek coast. The Aenomrn had been experimenting 
previously in conjunction with the 4% un, and the trials, 
which at first seemed to go against Marconi’s apparatus, 
seem to be attributable to want of experience in the adjust- 
ments, for the most recent trials have made rapid strides 
towards improvement. Some days much better results are 
obtained than others, but on the whole the experiments 
have been successful latterly. 


Personal.—Mr. W. Wood has resigned the position of 


-chief engineer to the Bristol Tram Company, and has joined 


the General Electric Company, Limited, of London, as 
manager of their electric traction supply department. 

Mr. William Fisher’s many friends will be interested to 
learn that he is leaving Mesers. Crompton & Co., Limited, at 
the end of March, after a somewhat close connection with 
Colonel Crompton for the past 10 years. 

The Southport Electricity Committee has unanimously 
appointed Mr. Downe, second-in-charge at the Liverpool 
Electricity Works, to the position of borough electrical 
engineer at Southport, in place of Mr. C. D. Taite, who has 
obtained an appointment at Salford. 

The salary of Mr. C. A. Cowell, the electrical engineer at 
Hanley electricity works, has been increased from £250 to 
£300 ; and that of the chief assistant, Mr. W. Adams, from 
£150 to £175. 

Mr. T. H. W. Aldridge has been selected, out of over 80 
applicants, for the post of chief electrical engineer to the 
Shanghai municipality, at a salary of £510 per annum, and 
he is leaving the staff of Messrs. Preece & Cardew to take 
up his new post. 

The Paisley Town Council has appointed Mr. C. F. 
Parkinson, of Morecambe, to the vacant post of electrical 
engineer for the borough. The salary is £250. 

In our“ Notes“ last week we stated that Mr. L. D. Price, 
of the Central London Railway, had been appointed to 
Manchester. This notice should have red“ Mr. S. L. 
Pearce, of the Central London Railway, has been appointed 
deputy chief electrical engineer to Manchester," &c. 


County Councils and Tramways.—At a meeting of 
the Executive Council of the County Councils Association, 
the Parliamentary Committee reported that they had con- 
sidered the general working of the Light Railways Act, 1896, 
and the Tramways Act, 1870, so far as they relate to county 
councils ; and, further, considered the desirability of s 
uniform gauge being prescribed for light railways and tram- 
ways; and resolved :— 

(a) That, while in the opinion of this Committee it is generally 
desirable to have a uniform gauge of 4 ft. 84 in. for both light rail- 
ways and tramways, the Committee have not sufficient evidence 
before them to justify them in recommending that a uniform gauge 
for light railways and tramways should be prescribed by law; (6: 
that application be made to the Board of Trade to allow county 
councils to be heard in any case where the main roads in their area 


are affected by a tramway and light railway, whether such main 
roads are maintained by urban authorities or not. 


Institution of Electrical Engineers (Manchester 
Section).—A meeting of members of the Manchester 
section of the Institution of Electrical Engineers was held 
in the new physical laboratory, Owens College, on Tuesday 
evening, February 26th. Dr. E. Hopkinson presided, and 
there wasa good attendance of members. In opening the pro- 
ceedings the chairman said that, referring to the matter men- 
tioned in the minutes, of the application of the Manchester 
Society of Junior Electrical Engineers to become members of 
the local section, he might say that he had heard officially from 
the Institution in London, saying that the society could not 
be incorporated with the Institution as a body, but that 
those of its members who were already qualified could be 
proposed as students. The committee of the section would 
be glad if applications were made by members of the Junior 
Society of Electrical Engineers to be enrolled, and they 
would be forwarded to the proper quarter in London, Mr. 
G. A. Grindle, M. I. E. E., then read his paper on The Use 
of Storage Batteries in Connection with Electric Tran- 
ways." A discussion followed. 


— —U—ñ—— —  À— À— M — —— 


Appointments Vacant.—A resident electrical engineer 
at £200 per annum is wanted for Morecambe; a charge 
engineer at £120 per annum is wanted for Plymouth; an 
account clerk for the West Bromwich electricity department ; 
a shift engineer for the City and South London Railway.; and 
the Manchester Tramways Committee wants an electrical 
engineer, also a permanent way engineer. See “ Official 
Notices," 
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Italian Aluminium Transmission Lines.—An eec- 
trical transmission plant has just been completed in the 
valley of Pompeii, near Naples, Italy, in which aluminium is 
exclusively employed for line wire. The plant has been con- 
structed for G. De Rossi & Co. by the Allgemeine Elek- 
tricitäts Gesellschaft, of Berlin, under the direction of Signor 
Silvio Piccoli, engineer and Neapolitan representative of 
that company. The Electrical World says that three hori- 
zontal reaction turbines of 150 H.P. at 190 revolutions per 
minute are each belted to a 100-Kw. three-phase generator 
supplying current at 8,600 volts and 50 p. p. s. at 600 
revolutions per minute. The current is transmitted at 3,000 
volts by separate lines to the valley of Pompeii, to Sarno, and 
to Torre Annunziata, all three lines being of aluminium. 
The first-mentioned line is a little short of two miles in 
length and ends at a sub-station containing two three- 
phase transformers of 45 Kw. each. Current is dis- 
tributed from the sub-station for supplying 12 arc 
and 1,000 incandescent lamps, a water pumping plant 
and 10 three-phase motors installed in a printing establish- 
ment. The voltage of the distributing circuit is 200. The 
Sarno sub-station is nine miles distant from the power 
station. The current transmitted operates a 3,500-volt 
three-phase motor, which, in turn, operates a 36-K W. direct 
current dynamo supplying a 240-volt three-wire circuit for 
electric lighting during the evening and night. During the 
day the circuit supplies power for operating a pumping plant. 
The Torre Annunziata line is about two miles long. All the 
current is used for power purposes. There are 100 H.P. of 
motors of from 85— 200 volte, the motors being practically 
employed in manufactories of macaroni. A fourth line from 
the generating plant is projected, which will lead to 
Castellamare, it being intended to replace the steam engines 
in the central station of that place by a 100-H.P. three- 
phase motor. 


Lightning.—A few months ago our New York namesake 
made some original comments on the subjectof lightning and 
lightning rods. Lightning was said to be a negligible quantity, 
and the lightning rod practically useless. The United States 
‘Weather Bureau has collected statistics for 1899 from which 
we find that the number of buildings damaged or destroyed 
by lightning in 1899 was 5,527 ; in addition to these, 729 
buildings caught fire as a result of proximity to other 
structures that were fired by lightning. The approximate 
loss in 2,825 cases was $3,016,000. In 8,481 cases the 
amount of loss was not reported, owing undoubtedly in a 
majority of instances to the fact that it was very small. The 
Electrical World quotes the Bureau report to the effect that 
a conservative estimate of the total loss by lightning during 
the year would be $6,000,000. The great majority of 
buildings struck by lightning were not provided with 
lightning rods; this was also the case in 1898. On the 
other hand, 70 buildings provided with rods were struck and 
damaged in 1899. "These figures hardly confirm the state- 
ment as to the negligible quantity ! 


American Financiers and English Trams.—We 
give the following interesting item on the authority of the 
St. James’s Gazette :— | 


A prospectus has been issued stating that Messrs. J. S. Morgan 
and Co., the London firm of Mr. J. Pierpont Morgan, the American 
millionaire, have underwritten £350,000 of preference shares of the 
British Electric Traction Company, Limited, the great promotion 
concern which has built, projected, and operates 60 or 70 electric 
tramlines throughout the United Kingdom. In consideration of 
underwriting this preference share issue of 30,000 shares, at £11 10s. 
per share, Mr. Morgan’s company have received an option of the 
entire unissued share capital of the company, £800,000—enough to 
ensure them control. Included in the contract are no fewer than 
57 cities and townsin the United Kingdom which the company will 
serve with electric tramways. 


Nir J. Wolfe Barry and the Metropolitan Railway. 
—The Financier is informed “that Sir J. Wolfe Barry has 
Just resigned his position as consulting engineer to the 
Metropolitan District Railway Company. This, we believe, 
may be taken as meaning that the Ganz system of electric 
traction will not be adopted by the company, inasmuch as 
Sir John was, according to engineering gossip, a strong 
believer in this system.” 


Lectures.—Before the Literary Society at Tarves last 
week, Mr. William Pickersgill, locomotive superintendent, 
Great North of Scotland Railway, from Aberdeen, gave a 
lecture on ** Electric Driving, with Special Reference to Local 
Circumstances in Connection with a Tramway on the 
Methlick-Tarves Road, and the Water-Power at Methlick.“ 

There was a debate at the Huddersfield Liberal Club on 
Saturday night, on Municipal Trading." It was introduced 
by Mr. Arthur Priestman, of Bradford. 

A lecture was given by Mr. J. W. Roebuck last Friday, 
before the Coventry Technical Institute Engineering Society 
on ** Electric Ignition " for autocars and motor cycles. 

Before the Junior Engineers Association in Rochdale 
Technical School on 16th ult., Mr. C. C. Atchison lectured 
on * Features of Modern Electricity Supply." 

On February 19th, before the members of the Cricklewood 
Literary and Social Union, Mr. Frank Tandy, A. I. E. E., 
lectured upon ** Wireless Telegraphy." 

A lecture on * Arc Lighting Systems" was delivered by 
Mr. J. Crichton Fulton to the members of the Glasgow and 
West of Scotland Engine-Keepers’ Association, last week. 

A lecture on “ Electric Traction" was delivered by Mr. 
R. H. Haynes, borough engineer, to the members of the 
Newpor* Literary Society, recently. | 


The Problem Solved !—The Town Council of Falkirk, 
N.B., in granting liberty to a local church to have the Town 
Hall fitted up with the electric light for their bazaar, stipu- 
lated that the wire crossing the street shall be an insulated 
wire. In view of the recent tragic occurrences at Liverpool 
it was also suggested that when the scheme of the Falkirk 
electric tramways is submitted to them the overhead wires 
should be also treated in the same manner. How simple, and 
how neat! To think that electricians should have left it to 
these * Wise men of Gotham " to solve the problem which 
has troubled us all so long. 


Municipal Trading.—The Government has expressed its 
intention to re-appoint the Municipal Trading Committee, 
but Mr. Balfour has intimated to Sir Charles Dilke that it 
is undesirable that the re-appointment should be made the 
occasion for another. debate on the subject in the Commons. 
That may be necessary policy in view of the great amount 
of work before Parliamentarians, but we cannot help think- 
ing that it would be satisfactory for industrial reasons to 
obtain an idea as to the attitude of the new Parliament 
towards this very serious matter. 


Electrical Undertakings, Limited, — The case of 
Harrower v. Howe, which is reported on page 359 of this 
issue, was concluded yesterday, judgment being given for the 
plaintiff, with £250 damages. 


Changes of Address.—The Schattner Electricity Meter 
Company, Limited, is to-day removing from Norwich to 
Tyndale Works, Upper Street, Islington, London, N. 

The Sturtevant Engineering Company, Limited, recently - 
removed to 147, Queen Victoria Street, E.C. ö 


Forthcoming Marriage. — It is announced that a 
marriage will shortly take place between Mr. J. Fletcher 
Moulton, K. C., M. P., F. R. S., and Mary May, daughter of 
Major and Mrs. Henry-Davis, of La Floridiana, Naples, and 
Thornden, Syracuse, N.Y. 


Sale.—Messrs. Percy Huddleston & Co. hold an impor- 
tant sale of electrical stock and plant on Wednesday next at 
Bovay Street, Holloway, particulars of which are given in an 
advertisement. 


The Naval Boiler Report.—The Pall Mall Gazette 
Says: — We have reason to believe that an interim report 
from the Boilers Committee has been handed to the 
Admiralty, and we fancy we shall not be far wrong in 
anticipating that, while the Belleville -boiler will be con- 
demned, it will nevertheless be maintained that water-tube 
boilers are ¢he boilers for warships. We shall also not be 
surprised to hear that a wholesale removal of Belleville 


_ boilers from existing men-of-war is nof recommended." 
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Subways,—Ovwing to the continually recurring trouble 
arising from disturbances of the public roadways for laying 
electric, telephone, and other underground works, the Leeds 
Corporation is going fully into the question of subways, and 
is sending a sub-committee to visit a number of towns to 
obtain information. 


The Institution of Electrical Engineers, — Last 
night an extraordinary general meeting was held, and the 
discussion on Mr. W. L. Madgen's paper on the “ Electric 
Power Bills“ was resumed. 


NEW COMPANIES REGISTERED. 


C. Lindley & Co., Limited (69,356).—This company 
was registered on February 11th, with a capital of £€0,000 in £1 
shares, to acquire the business of merchants and manufacturers of 
engineers’ stores carried on at London, Bradford and Sheffield by 
Richard H. N. Lindley, under the style or firm of “C. Lindley 
and Co.," and to carry on the business of electrical and mechanical 
engineers, &. The first subscribers (each with one share) are: 
Richard H. N. Lindley. 34, Englefield Road, De Beauvoir Town, N., 
merchant; Wallace J. Beken, 7, Listria Park, Stoke Newington, N., 
manager to dealer in engineers’ stores; Miss Eva M. Page, 
Mrs. Elizabeth A. Page, and William Page, 34, Englefield 
Road, De Beauvoir Town, N., clerk; Frederick A. Tilley, 
30, Monte Christo Mansions, Stoke Newington, N., clerk; 
and Walter Peacock, 10, Victoria Road, Shoreham, Sussex, ware- 
houseman. No initial public issue. The number of directors is 
not to be less than two nor more than five; the first are Richard H. N. 
Lindley (chairman and managing director for life), Wallace J. Beken, 
and J. W. Gaukreger; qualification, 250 shares; remuneration as 
fixed by the company. 


European McGuire Mannfacturing Company, 
Limited (69,405).—This company was registered on February 19th, 
with a capital of £20,000 in £1 shares, to acquire certain patents 
and rights relating to electric motor trucka, sweepers, fenders, stoves, 
lifeguards, elastic brake hangers, brake handles, &c., to adopt an 
agreement with F. C. Buxton, and to carry on the business of engi- 
neers, electrical engineera, electrical equipment manufacturers, elec- 
tric traction and lighting supply manufacturers, agents in Europe and 
elsewhere for the electrical products of the McGuire Manufacturing 
Company (Chicago), United States, America, and any other business 
which may be conveniently carried on in connection with the above. 
The first subscribers (each with one share) are:—F. W. Dunlop, 1, 
Grove Villas, Teddington, electrical engineer; J. G. Avery, 9, 
Torrington Square, Bloomsbury, W.C., assistant manager; F. Z. 
McGuire, 5, Warwick Court, Holborn, W.C., merchant; A. Ashbee, 
21, James Street, Long Acre, W.C., wine and spirit agent; T. J. 
Leith, 20, Gateley Road, Brixton, S.W., clerk; T. L. Drimmie, 3B, 
The Mansions, Braham Gardens, South Kensington, financial] agent; 
and J. D. Bancur, 5, Warwick Court, High Holborn, W.C., merchant. 
No initial public issue. The number of directors is not to be less 
tban three nor more than seven; the first are L. Greville-Williams, 
W. A. McGuire, J. F. Cummings, F. C. Buxton, and W. H. Booth, 
M. Am. Soc. C. E.; qualification, £100; remuneration, £150 per annum, 
divisible. Registered office, 107, Long Acre, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Nernst Electric Light, Limited (60,807). — This 
company's annual return was filed on January 15th, when the entire 
capital of £320,000 in 180,000 ordinary and 140,000 preference 
shares of £1 each had been taken up. £1 has been called up on 
each of 115,000 shares, and £114,711 5s. has been paid. £288 15s. 
remains in arrears. £231 5s. has been paid on 520 forfeited shares. 
£235,000 is considered as paid on 180,000 ordinary and 25,000 
preference shares. No mortgages or charges. 


Direct United States Cable Company, Limited 
(11,597).— This company's annual return was filed on February 19th, 
when 60,710 sbares were taken up out of a nominal capital of 
£1,300,000 in 65,000 shares of £20 each. All the shares are con- 
sidered as fully paid. No mortgages or charges. 


Pearson Fire Alarm System, Limited (59,967).— 
This company's annual return was filed on January 19th, when the 
entire capital of £150,000 in £1 shares had been taken up; £1 has 
been called np on each of 24,307 and 1s. on each of 5,700 sbares, 
resulting in the receipt of £24,592; £119,993 is considered as paid 
on 199,993 shares. No mortgages or charges. 


Electric Resistance and Heating Company, 
Limited (60,124)— This company’s annual return was filed on 
Jauuary 25th, when 103,950 shares were taken up ont of a nominal 
capital of £120,000 in £1 shares; £1 per share has been called up 


on^41,450, resulting in the receipt of £43,857 10s., including 
£2,137 108. paid on 8,550 forfeited shares; £62,5u0 is consid red as 
paid on 62,500 shares. No mortgages or charges. 


Aberdare Electric Lighting Company, Limited 
(67,037).—This company's annual return was filed on February 5th, 
when 340 shares were taken up out of a nominal capital of £2,000 
in £1 shares. No calls have been made. 


General Electric Company (1900), Limited (67,397). 
—This company's annual return was filed on February 9th, when 
50,007 shares were taken up out of a nominal capital of £80,000 
in 80,030 shares of £10 each; £7 10s has been called up on each of 
18,000 shares and £10 on each of 7; E162, 177 10s. has been paid, 
pA £11.592 10s. remains uncalled. Mortgages and charges 

200,000. 


Electric Lighting and Traction Company of 
Australia, Limited (63,334).— This company's annual return was 
filed on January 21st, when 4,834 ordiuary and 20,000 preference 
shares were taken up out of a nominal capital of £300,000 in 30,000 
preference and 30,000 ordinary shares of £5 each. £110,015 bas 


been paid on 2,003 ordinary and 20,000 preference, aud 2,831 


3500 are considered as fully paid. Mortgages and charges, 
000. 


Kalgoorlie Electric Power and Lighting Corpora - 
tion, Limited (63,248) —This company’s annual return was filed 
on January 15th, when 175,000 shares were taken up out of a 
nomiual capital of £225,000 in £1 shares. 10s. has been called 
up on each of 150,000, resulting in the receipt of £57,305 Os. 9d. 
£17,694 198. 3d. remains in arrears. £25,000 is considered as paid 
on the remaiuder. No mortgages or charges. 


Aron Electricity Meter, Limited (58,650).—This com- 
pany's annual return was filed on January 3rd, when 125,000 
ordinary and 124,896 preference shares were taken up out of a 
nominal capital of £250,000 in 125,000 ordinary aud 125,000 
preference shares of £1 each; £1 has been called up on each pre- 
ference share, resulting iu the receipt of £124,948 104. (including 
£52 108. paid on 104 forfeited shares). All the ordinary shares 
are considered as fully paid. 


Accumulator Syndicate, Limited (52,514).—This 
company’s annual return was filed on January 4th, when the entire 
capital of £30,000 in £1 shares was taken up; £l has been called 
up on each of 5,000, resulting in the receipt of £5,000; £25,000 is 
considered as paid on the remainder. 


Perth Electric Lighting Company, Limited (55,898). 
—This company's annual return was filed on January 15th, when 
seven shares were taken up out of a nominal capital of £1,000 in £1 
shares. No calls have been made. 


BUPPLY STATION ACCOUNTS. 


THE Glasgow Corporation, a few years ago, 


Glasgow was twitted with being very backward as 
Corporation regarded development of theirelectricity supply 
Electricity ^ business, compared with the sister city of 
Accounts. Edinburgh. The accounts now summarised 


show that this leeway is being rapidly made up, 
and that the commercial capital of the West of Scotland is likely to 
do big things when the present extensions Mr. Chamen, the city 
electrical enginecr, has in hand are nearing completion. The pro- 
gress made in the last few years is indicated by a few figures 
collected from the accounts and now set out :— 


Quantity generated :— 1897. 1898. 1809. 
Waterloo Street works 2,019,019 3,343,678 3, 518,132 
Port Dundas works iA — C 58,053 1,638,410 
Kelvinside works ... js — — 70,276 

Percentage not accounted for 171795, 1499% 15°70% 

Units sold, private consumers 1,885,902 2,566,016 3,788,795 
„ „ public lamps 228,134 258,334 461,874 

Number of public lamps 119 227 265 


The capital account, like one other of the Scottish cities, shows 
each item depreciated. The general position of the undertaking is 
clear from the usual statement, which is as follows :— 


GENERAL STATEMENT. 
1898. 1899. Increase, 
Total capital expenditure .. £9339,782* E609, 4857 £269,703 
Number of units sold . . 2,824,320 4,250,669 1,426,319 


No. of 32-watt lamps connected... 191, 062 241,625 50,563 
Total maximum supply demande’ — 4114 v 82 16616 
Gross revenunne . £44,141 45,762 £15,621 
Gross expenditure... b^ .. £24,013 £35,000 £10,987 
Gross profit eo 5. — 0e. £20,128 — £31,402 44,634 
Average price per unit sold  ... 3:754. 3.8780. — 88. 


* After deducting depreciation. 
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It may be interesting to compare the four most important pro- 
vincial municipal undertakings :— 

Ontpnt, Capital. Revenue. Total cost. Net profit, 

Edinburgh ... 5,551,728 £595,655 463,659 141d. £3,674 

Glasgow . . 4,250,669 £609,485 £59,762 198d. £3,221 

Liverpool . . 56,7:9,477 £769,589 473, 504 141d. 49,616 

Mauchester . . 6,355,872 £641,822 £85,832 187d. 29, 193 


The net profit in the case of Glasgow and Liverpool is carried to 
depreciation or renewal and reserve funds. Manchester credits the 
rates, and Edinburgh carries it forward to be dealt with later. 
The receipts for energy sold are in the order of Edinburgh 2 72d., 
Liverpool (with traction) 2:89d., Manchester 3:23d., and Glasgow 
3:374. 

Revenus BTATEMENT. 
1898. e 
Gross. Per unit, Gross. Per unit. Increase 
Sale of energy .. .. .. £44,141 375d. £59,703 337d. — 38d. 
Meter rene =. = = = = 
Sale of lamps, &o. ..  .. = Am = Fue = 
Sandry fees .. oe o = — = = MES 


.. £44,141 375d. £59,763 337d. — 38d. 


" Grossirevenue 


The reveuue statement only includes the one item of energy sold, 
and this has increased by about 33 per cent., while the average 
price has dropped from 34d. to just over 34d. In the general 
Statement is given the total maximum supply demanded, the actual 
maximum load observed was 4,258 Kw. on January 9th, 1900, 
which falls within the 1899 financial year. The capacity of plant to 
meet this was 6,402 Kw. installed. We suppose consumers under- 
stand how they are charged for energy, but as there are no less than 
six methods or scales of prices for ordiuary lighting and another rate 


for power purposes," we imagine that gas consumers are at first 


puzzled to know what such complexity @eans. In London, St. 
Pancras also has several rates, to the mystification of the ordinary 


shopkeeper. 
Coser o» PRODUCTION. 


1898, 1809. 
Grosa, Perunit. Gross. Per unit. Increase, 
Coal and certage of same .. £6,401 54d. £12,997 »7 d. ＋ 19d. 
O bom bores. 700 06d. 1,072 06d. 00d. 


in generation and distri- ut) 

bution 

Repairs and maintenanoe 
engines, boilers, buildings, 
Pone &0., and attend- 


6,114 52d. 7,624 43d. — 09d. 
ing and repairing publio 
lamps 


Works cost .. £17,100 1:45d. £27,132 1*63d. 


+ 08d. 
F 4,129 35d. 4,549 26d. — 09d. 
salaries of man aginge 22 1,158 10d. 1,564 09d. — Old. 
neer. did pe 8 
General establishment 
— 04d. 
— 06d. 


printing Se apase A a) 1,626 -14d. 1,755 10d. 
urance 
Other expenses  .. EL = = — eS 


Total costs .. £24,013 2:04d. £35,000 1*98d. 


The only marked change in the costs is In the first item. Coal has 
gone up from just over Id. to nearly 2d., but as all the other items 
(save oil, waste, &c., which remains stationary) have fallen, the total 
cost has been brought below 2d. Inthe revenue account depreciation 
appears as “costs,” but we have transferred the sum under this 
head to the profit statement, as very few local authorities are given 
to debiting their cost sheet in this way. 


PROFIT STATEMENT. 


1898. 1899. 
Interest on loans, kee. £7,446 £15,256 
Sinking fund for repayments .. . 8 3,220 6,285 
Net profit carried to depreciation fund 2 7,521 3,181 
" " reserve fund. i ee 1,941 40 


Gross profit sas .. £20,128 £24,762 


The financial charges have increased from £10,666 to £21,541, 
and as the revenue only increased by £15,621, the net profits have 
fallen from £9,462 to £3,221. Taken per unit, these amounts are:— 


1898. 1899. 

Financial charges .. "91d. 1:21d. 
Net profit iss .. ‘80d, 18d. 
Gross profit... .. 171d. 1:39d. 


The explanation of this is that interest had to be paid on money 
borrowed for new works which were unproductive in 1899, but 
considering that the financial charges more than doubled, the result 
cannot be regarded as at all unsatisfactory, particularly as the public 
get a very cheap supply. 


Lancaster Tas electricity supply undertaking of the 
Corporation ^ Lancaster Corporation is necessarily only a 
Electricity small concern, but it shows good results never- 
Accounts. theless, and upon these Mr. W. Alan Fraser, 


the engineer, must be congratulated. 


GENERAL STATEMENT. 
1898. 1899. Increase, 
Total capital expenditure .. £28,663  £89.795 £4,132 
Number of units sold ...  ... 204,086 277,259 72.573 
Number of lamps connected 19129 25,639 3, 510 


Maximum load in xw.  .. ae 250 "304 84 
Gross revenue 588 S. £4,134 £4,504 £370 
Gross expenditure e o. £1,716 £2,847 £632 
Gross profit m 22,419 22,157 — £262 


Average price per unit sold . 469d. 8:88d. — 81d. 


In 1898 157,564 units were sold at 5d., and 19,330 at 4d. These 
prices were reduced, and in 1899 194, 622 units were sold at 43 d., 
and 31,039 at 3d. These prices are the result of being able to 
generate the units sold at just over 2d. The output was distributed 
under heads, thus :— 


Year. Generated. Public lighting. Private supply. Total sold. 

1898 ... 220,329 27,672 177,014 204,684 
23 arcs. 17,807 lamps. 

1899 ... 316,749 51,598 225,661 277,259 


30 arcs. 21,219 lamps. 
The capacity of plant installed was 420 Kw. 


REVENUE STATEMENT. 


1898. 1899. 
Gross ber unit, Gross. Per anit, Increase. 
Bale ot energy .. .. . £4,001 469d. £4,418 988d. — 81. 
Meter rente i 1 ‘00d. — 


Sale and repairs of lampe] 94 ‘Lid. "T — —'11d. 
and o'her apparatus 
Proportion of Poawr} 05 


38 ‘05d. 26 02d. — 03d. 


Gross revenue ... £4,134 485d. £4,504 3:90d. —'95d. 


remiums and costs re- 
unded 


Coal repairs and salaries have gone up, and to these is added the 
loss made upon the cost of fittings, &c., upon consumers’ premises. 
This last item in 1898 appears as a profit receipt of £94 in the 
revenue account. Coal, however, shows the only serious change, and 
this is swamped by economies in other directions, so that the total 
cost remain almost unaffected. 


Cost oF PRODUCTION. 
1806. 1899. 
Groes. Per unit. Gross. Per unit. Increase. 
£540 ‘63d. £853 74d. +'ild. 
Oll wasta, water and engine ) 152 ‘18d. 139 *19d. — 06d. 


room store 


E ‘iwi 493 81d. 6506 “44d, — 0d. 
pr 
dynamos, &c., and street 226 264. 337 29d. + 03d. 
lamps. „„ 
Works costa .. £1,351 1°58d. £1,835 159d. + ‘Old. 
1 tazes 97 11d. 113 »10d. — Old. 


Deer, EE) 152 138d. 218 *19d. + Old. 
Co., 88 andit dosi; | 
General e 
charges, stationery | 115 14d. 152 13d. - ‘Old. 

ting, law charges and 
Other expenses: Cost of 
labour "and fittings en 
consumers’ premises 


Total coste .. £1,715 201d. £2,947 2*08d. ＋ 02d. 


29 *02d. +°02d. 


Owing to the reduction in prices charged the revenue has 
only increased by £370, while costs have risen by £632. The gross 
profit, therefore, suffers to the extent of £262, and as the interest, 
&c., charges take £458 more the net profits are roughly halved. 
The reserve fund, however, is increased by £250, and the local rates 
benefit by £421, this latter sum representing nearly 10 per cent. of 
the gross revenue, a contribution of no small amount considering 
the size of the works and that all charges are fally met. 


Pnorrr STATEMENT. 


Interest on loans and bank overdraft sir ^u £751 £935 
Sinking fund for repayments ..  .. e œ 277 551 
Net profit carried to reserve fund .. ee 
credit of district rates se 1,191 421 


» )" 


Gross profit "ut o £2,419 £2,157 
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CITY NOTES. 


Electric Resistance and Heating Company. 


AN extraordinary general meeting of this company was held on 
February 26th at Winchester House, under the chairmanship of Mr. 
Cyril Wanklyn, to consider a resolution for the winding up of the 
company. i 

The CHAIRMAN, in submitting the resolution, said that meeting 
was the unfortunate sequel of the general meeting held in December 
last, and he could only say that the directors felt it as deeply as any 
of the shareholders at having been compelled to place that resolu- 
tion before them, but they had no option at all in the matter. By 
continuing the business of the company with little or no funds, the 
directors felt they were incurring a heavy legal responsibility on 
themselves, and therefore thought to voluntarily wind up the com- 
pany was the best course to pursue. Their liabilities amounted to 
something like £1,500 or £2,000, and it was doubtful whether the 
assets, apart from the patents, and assets which could be immediately 
realised, would cover the liabilities. He perhaps need scarcely 
remind them that since they last met, the directors had had the 
possibility of a reconstruction of the company, and restarting the 
business in many ways, before them. But after consideration, they 
had thought that without some form of a declared guarantee for 
providing new working capital, it would be quite impossible to put 
any form of reconstruction before the shareholders. They had had 
one plan, which provided for a guaranteed capital of £5,000, but 
they were of opinion that unless they could start with twice that 
sum, the business would be in a worse position than at present. 
Looking down the list of the shareholders of the company, it was 
found that any amount like £10,000 was entirely out of the 
question. As a proof of that, he would state that when the 
company asked for increased capital last June, and had given 
them notice of the position of the company, the response for the 
application of those shares amounted to £2,714, £1,800 of which 
was applied for by the board. Turning to the causes which had 
brought the company to its present position, the Chairman said, 
first and foremost, was the non-receipt of the increased working 
capital, which serious fact he had pointed out in his remarks at 
the general meeting. There was a further reason for their present 
position, which was that the process was undoubtedly represented 
to them to be in a more advanced position than was actually the 
case when they came to test it in actual practice. There were two 
or three points in which they were grievously disappointed, the 
first being that it was understood the resistance process was spark- 
less, and that there would be no danger attached to it. This was 
found not to be the case when tested, and that the process, if not 
dangerous, would prove deteriorating after some use. But they had 
overcome that defect. Another defect was the jumping, and there 
was also the defect of heating. These were three things among 
many which the directors had had to deal with, and which had meant 
an expenditure of money and trouble. He would, however, like 
to express his opinion that the process was not hopeless, the last ring 
manufactured by the company proving fairly satisfactory. It was 
possible that some of the shareholders would reproach the directors 
for an error of judgment when launching the process into a business. 
He would say that if the directors had make a mistake, it had been 
made in a good electrical company among iufluential electrical 
gentlemen who had been led away by reports submitted to them, 
and for himself he regretted that they had placed the process before 
the public at that particular moment. He hoped and believed, if 
that motion was passed that afternoon, arrangements would be made 
whereby the business of the company could be carried on, and he 
felt sure that every possible means would be taken to preserve the 
interests of every cash shareholder in the company. He concluded 
by movimg the following resolution:—'' That it has been proved to 
the satisfaction of this meeting that the company cannot by reason 
of its liabilities continue its business, and that it is advisable to wind 
up the same and accordingly that the company be wound up volun- 
tarily." 

Capt. Bax seconded the resolution, and said he had spoken to 
several electrical persons concerning the patents who believed it to 
be a good process, and he himself believed it only required money 
to bring it largely into use in the electrical world. 

The resolution was agreed to. 

On the motion of the CHAIRMAN, seconded by Mr. F. M. 
GUEDALLA, Mr. W. Chaplin, the secretary, was appointed liquidator 
to the company, at a remuneration of £105. 

The proceedings then terminated. 


National Telephone Company. 


THE annual general meeting of the shareholders of the National 
Telephone Company was held on Thursday of last week at the 
Cannon Street Hotel, Mr. J. S. Forbes in the chair. 

The CHAIRMAN, in proposing the adoption of the report, said they 
would see that the income for the half-year had amounted to 
£732,000, which was an increase of £68,000 over the corresponding 
period of 189), The working expenses were £404,000, as against 
£359,000—an increase of £45,000. £35,000 of that increased 
expenditure was due to the very severe snowstorm which occurred 
in the early part of the year. The net result of the half-year was that, 
after deducting the rovalties due to the Post Office, there remained 
a profit of £255,000, which compared with £240,000—an increase of 
£15,787. There was an increase of £64,000 in the rentals carried 
forward for unexpired terms, the total amount being £696,568. 
Taken as a whole, the business of the year was a record one for the 


company, notwithstanding some very adverse circumstances they 
had had to contend with. It showed the greatest development in 
the history of the undertakirg in any 12 months of the company’s 
history. Under the circumstances the board had decided to adopt 
what they considered the wisest policy, and to pay a slightly 
diminished dividend. In doing that they were by no means in an 
isolated position, for most commercial undertakings had suffered in 
the same way. Turning to the capital expenditure, they would 
see that during the half-year that had amounted to £468,000, 
which was the cost of 11,794 additional exchanges and private 
lines and the construction of underground lines. That was a 
very large expenditure, but it was absolutely unavoidable, and that 
brought him to the whole root of the matter—were thay to “cave 
in” or continue to fight on. They had come to the parting of -the 
ways, and in his opinion they had a just cause for which to continue 
to fight. He thought they would have to do what others did who 
had a just cause and large interests at stake, and that was to fight 
for their own hand, but such a course would require very mature 
deliberation on the part of the board, because the difficulty was that 
they did not know what might be before them in the future. The 
Government had now become their competitors in London, 
and they had the power to grant licenses outside the 
Metropolitan area, but their company’s life was very short, as 
their license expired in 1911. The question was—what would 
happen at the end of that time? and none of them could 
answer the query. Every seventh year it was in the power of the 
Government to take over their business on arbitration terms, and 
the next period for exercising that power was in 1904, and it might 
be that they would then elect to take over the company under their 
powers. They all had a great deal to learn between now and 1904, 
and, with the greatest respect to the Government, he considered 
that they had a great deal to learn too, and if they persisted in 
competing with them by offering very low rates, he was afraid they 
would have a very sorry tale to tell. After much anxious considera- 
tion, the board had come to the conclusion that, subject to the 
sanction of the shareholders, they would continue to fight, to 
relax no reasonable effort to increase the number of their sub- 
scribers, and to make the best of their property gene- 
rally. Of course ghey were not likely to invite opposi- 
tion from the Government or anybody else by cutting 
down rates, but they might be forced to do that on the principle of 
“follow my leader.” Dealing with 1891 as a whole, he said they 
had erected 23,490 additional exchange and private lines, and of 
that number 16,776 had been for the use of subscribers on the 
message rate system. That was, that the customer paid a low annual 
charge for the installation, and, in addition, 1d. for each call. He 
understood that the Government intended to develop that system, 
and if so, he wished them joy of it, if their result turned out to be 
anything like what the company had got from it. They had spent 
half a million of money experimentally on that system, and 
they had not received a farthing interest on the outlay. They 
could not afford to give services of that kind for nothing, but, 
of course, if competition forced their hands, they would have to 
take their chance. 

Sir H. Fow er, M.P., seconded the resolution. 

Mr. LEE Surrz said it seemed to him that the Government were 
treating the company in a most unfair manner. They had stood by 
while it struggled on and surmounted its initial difficulties, and 
now they proposed to swoop down upon it to the detriment of the 
shareholders who had put their money into it. The company had 
done an immense amount of good for the benefit of the public at 
large, and he questioned very much whether they were justified in 
continuing the heavy capital expenditure. ; 

The CHAIBMAN, in reply, said of coursethe board felt as indignant 
as the shareholders at the way in which the Government had treated 
them, but still they had to meet them as competitors, and to an 
extent they must suppress their indignation. They had tried all 
they could to work in friendly competition with the Post Office, but 
without success. He believed that if the shareholders supported 
them they would be able to beat the Government, because they were 
not tied down by red tape. Time alone, however, would show 
whether or not he was right in that opinion. 

The report was then carried. 

The CHAIRMAN then proposed resolutions for increasing the capital 
of the company by the conversion of 590,000 fully paid (issued) and 
10,000 (unissued) ordinary shares into preferred and deferred stock; 
the issuing of 200,000 of the unissued ordinary stock as preferred 
shares. He also proposed to alter the articles of association authoris- 
ing the board to pay a commission not exceeding 5 per cent. for 
underwriting in connection with any offer of shares that might be 
made to the public. He explained that if they were to develop the 
business and fight for their own interests as the board had deter- 
mined, it was absolutely essential that they should have the further 
capital now asked for. 

Sir H. FOWLER seconded the resolutions, which were carried. 


Westminster Electric Supply Corporation. 


THE ordinary general meeting of the proprietors of this corporation 
was held on February 27th, at the offices of the company, Eccleston 
Place, Belgravia, S.W., the Right Hon. Lord Suffield (the chairman) 
presiding. | 

In moving the adoption of the report, the CHAIRMAN said he 
regretted to have to state that there was a reduced dividend on that. 
occasion, for although they had added to their contracts for over 
40,000 lamps during the past 12 months, like all other users of Welsh 
steam coal, they had been hit by the rise in the price of that article, 
and their profits had also been effected by the rebate made to con- 
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sumers taking their supply at 200 volts, and by a considerable 
increase in rates and taxes. It must be rc membered that during 
the year, in accordance with resolutions passed at the extraordinary 
general meetings, ordinary share capital to the amount of £148,100 


had been duly issued at par to the shareholders. A large proportion 


of this sum bad been expended on the joint undertaking of the St. 
James's and Pall Mall Company and that corporation in the purchase 
of lands and erection of works at North Bank, Marylebone. That 
capital must necessarily, until the opening of the works for supply 
purposes, remain unremunerative. They would be pleased to learn 
that, after negotiations extending over two years, the directors bad 
come to an agreement with the Vestry of St. George's, Hanover 
Square, for lighting the whole of the parish with electricity. He 
need not say that that was an important matter. As was stated in 
the report, the share capital sanctioned at the last meeting 
of the company had been issued to the shareholders at 
par, with the exception of a small balance which had 
now been taken up by persons who were not share- 
holders, residing in different parts of the globe. The question 
of provision of the further capital would be considered by the board 
in due course. The directors very much regretted to lose the 
services of Lord Ampthill, who bad taken a deep interest as a 
director in the affairs and works of the corporation, but the board 
considered that they had been very fortunate in appointing Lord 
Kinnaird in his place. Lord Kinnaird was known to a great many 
of the shareholders as a thorough business man, and who was pre- 
pared to devote the greater part of his time to the interest of that 
company. He did not think there were any other matters to which 
he had to draw their attention, but he would be pleased to answer 
any questions the shareholders might wish to ask. 

Mr. Epmunp Bovutnos, M.P., seconded the motion, 

Mr. GrorGE Hicks said be would like to know whether the 
directors did not think it best that their company with 13 million 
of capital should hold their meeting in future iu the City of London, 
asit was not very convenient for the shareholders to come there to 
attend those meetings, and he would propose that the meeting be 
held in future in the City. 

The CHAIRMAN said it would, perhaps, be better for the board to 
consider the matter first before passing any resolution on it, and for 
them to take what action they thought was necessary. 

Mr. Hicks agreed to.this, and withdrew his resolution. 

Mr. E. P. REED said he wished to know the date at wbich they 
hoped to have the works at North Bank ready. l 

Prof. KENNEDY replying, said the plant for the central station 
was on order, and a great deal of it was now completed. The 
section, which was absolutely for their working, had been arranged 
to be put up at the company’s works in the course of the summer, 
but the actual buildings at North Bank could not be ready until 
next August twelvemonth. 

Mr. REED congratulated the board on the highly satisfactory 
state of the accounts and the handsome sum they had been able to 
put to the reserve fund. 

Replying to a question, Prof. KENNEDY said he bad no doubt 
that their coal contracts would be more favourable to the company 
than in the past year. 

The report was then adopted. 

The re-election of the two retiring directors was then proceeded 
with, and a vote of thanks to the chairman for presiding concluded 
the proceedings. 


Galloways, Limited, Manchester. 


We are informed that the annual meeting of this company was held 
on Tuesday, Mr. Charles J. Galloway presidiog. In congratulating 
the shareholders on the general results of the year's working, he 
remarked that the gross profits amounted to £26,401 1s. 3d., after 
providing for liberal depreciation and the payment of directors' 
fees; with the balance brought forward, the total amount stauding 
to credit of profit and loss account, was £26,928 16s. 6d. After 
deducting interest on debenture stock, dividends on 5 per cent. pre- 
ference shares, and half cost of the installationat the Paris Exhibition, 
there remained a disposable balance of £13,312 178. 6d., the recom- 
mendations of the, directors in respect to which met with the 
unanimous ap of the sbareholders, namely, the payment of a 
dividend at the rate of 6 per cent. per aunum on the ordinary 
shares, the transfer of £3,000 to special reserve fund (making the 
total amount of this fund £14,438 2s. 8d.), the transfer of £1,500 to 
special depreciation account, and the carrying forward of £574 
16s. 6d. 

In moving the adoption of the directors’ report and statement of 
accounts, the CHAIRMAN remarked that the important and extensive 
structural alterations and additions at the Knott Mill works, to 
which reference was made at the last general meeting, were now 
rapidly approaching completion, and the directors looked with con- 
fidence to very satisfactory results therefrom. To meet this 
expenditure and to provide for additional machinery, plant, &c., 
required for the manufacture of high-speed engines, the directors 
had resolved upon a further issue of 2,746 ordinary shares of £10 


 each— equal to one-fifth the nutnber of ordinary shares previously 


issued—and all these shares had been offered to and taken up by 
the present shareholders. Adverting to the Paris Exhibition, the 
chairman remarked that probably it was unique in the history of 
any engineering firm to be able to record, as they could, that at 
three consecutive International Exhibitions they had gained the 
Grand Prix—the highest award. In the face of the pessimistic 
views expressed by many people as to the trade of the future, it 
was gratifying to him to be able to state that all the departments 
were fully engaged, the New Year having opened very well for the 


company. 


The Metropolitan Electric Supply Company. 


THE directors’ report reads:—'' The directors submit the following 
statement of the company's accounts for the year ending December 
31st, 1900, prepared in the form prescribed by the Board of Trade 
under the provisions of the Electric Lighting Acts, 1882 and 1888. 
The capital expenditure, which at the end of 1899 amounted 
to £1,244,254 1s. 6d., has now reached a total of £1,417,805 
8s. 11d., being an increase during the year of £173,551 7s. 5d. 
Ihe principal items of expenditure were for the works at 
Willesden, and for the extension of the low tension system. 
During the past year the capital has been increased by the issue of 
£125,000, being the balance of the 34 per cent. mortgage debenture 
stock, and also by the issue of 15,000 ordinary shares of £10 each 
to the shareholders at par, being the balance of the company’s autho- 
rised share capital. The gross revenue for the year amounted to 
£209,420 6s. 1d., as compared with £179,190 1s. 10d. in 1899, being 
an increase of £30,230 4s. 3d. The cost of generation, which in 
1899 was £90,419 7s. 1d., amounted in 1900 to £106,009 4s. 9d., or 
an increase of £15,589 17s. 8d. To meet the rapidly increasing 
demands for current, a fourth steam generator of 1,500-Kw. capacity 
is in course of erection at the Willesden works, and a fifth machine 
of similar size has been ordered and will be erected in the course of 
the summer. During the year negotiations took place with the 
Marylebone Vestry for the sale to them of the company's West 
London (Marylebone) undertaking. A provisional agreement, 
subject to the approval of the Vestry and the shareholders respec- 
tively, was entered into on terms which, in the opinion of the board, 
were fair and reasonable. The agreement was approved by the 
Vestry on August 3rd, but at a subsequent meeting held on October 
16th the Vestry decided that the resolution approving the agreement 
should not be confirmed. The balance at the credit of the revenue 
account, before providing for depreciation, is £78,500 103. 5d. The 
directors have set aside £14,000 as an addition to the depreciation 
and reserve fund, which now amounts to £78,422 5s. 10d., carrying 
to the credit of the net revenue account (No. 5) the sum of £64,500 
10s. 5d., which, with the balance brought forward from last account 
and other receipts, makes a total of £71,840 18s. 9d. After deduct- 
ing debenture and share interest and other charges, there remains a 
balance of £27,841 1s. 3d. An interim dividend of 6s. per share on 
the ordinary share capital was paid on Augus: 11th, 1900, amounting 
to £25,500, and the directors recommend that a further dividend 
of 6s. per share on such shares be now paid, making a total 
distribution of 12s. per share for the year, being at the rate of 6 per 
cent., together with the proportionate payment of 9d. per share on 
the new shares. This will absorb a further sum of £26,016 6s. 9d., 
and leave a balance of £1,824 14s. 6d. to be carried forward to the 
next account. The directors consider that this result is satisfactory, 
having regard to the high price of coal generally, especially during 
the last three months of the year. The number of 8-c.p. lamps 
supplied by the company increased during the year from 500,000 to 
570,000. The present number of lamps connected is 578,000, and 
the applications show no signs of decrease. A report from the com- 
pany's engineer is appended, showing that the stations, machinery, 
and plant hare been maintained in a satisfactory condition. 
In accordance with the articles of association, the following 
directors, viz., the Hon. J. B. Lubbock, Sir James Pender, Bart., aud 
J. Carr Saunders, Esq., retire from the board, and are eligible aud 
offer themselves for re-election. The auditors, Messrs. Deloitte, 
Dever, Griffiths & Co., also retire, and are eligible and offer them- 
selves for re-election.” 

The annual meeting is to be held at Winchester House on Tuesday 
next at 12 o’clock noon. 


British Insulated Wire Company, Limited. 


Mr. MARRINER Brice presided at the annual meeting of this com- 
pany, held at the Adelphi Hotel, Liverpool, on Monday. l 

The CHAIRMAN, in moving the adoption of the report, said that 
the gross profit for the year had been a very pleasant surprise to 
the directors. In view of the development during the last two 
years of electrical undertakings, which, of course, meant increased 
competition, which in its turn usually represented a larger turnover 
and less profit, he was glad to say that in the case of this company 
the profits had been fully maintained, indeed increased. Last year, 
it would be remembered, a bonus of 5 per cent. had been paid in 
addition to the dividend, but that was under exceptional circum- 
stances; large profits thad been made, and it had been decided to 
make a further issue of capital, but the shareholders at that time 
had preferred that the profits should be fully divided amongst the 
existing shareholders, and should not be left for division amongst 
those who might subsequently come in as new shareholders; there- 
fore it was, that the bonus of the previous year had not been 
repeated onthis occasion. The company required all the strength 
it could possibly get, for they had a great amount of work in haud 
and in prospect ; further, the directors deemed it very desirable to 
establish a strong reserve, which now amounted to the very hand- 
some sum of £200,000, this having been created to the extent of 
£177,000 by the premiums of the new shares issued last year, and 
by the sum of £22,400 now proposed to be transferred. Referring 
to the investments, the chairman said these had been most care- 
fully considered in the best interests of the company, and had been 
the means, as it was intended they should be, of obtaining for the 
company valuable contracts. The investments were now worth 
much more than was given for them. 

Mr. Alderman Snare, J.P., seconded the motion, and said the 
past year had brought to the company a larger amount of business 
than they had known in any previous year, and also the largest 
amount of profit. In both respects they had broken the record. 
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The report was, therefore, so satisfactory that it needed no com- 
mendation from him; he mnst, however, congratulate the share- 
holders upon what he must call the astounding growth of business 
which had characterised the progress of the company. The ques- 
tion might naturally enter their minds whether they might look for 
a similar growth in future. Of course he could not prophesy upon 
such a poiut. but he could form some sort of estimate from the 
present conditions, and having in mind that on every hand elec- 
trical enterprises were increasing to an enormous extent, he thought 
there was every reason to anticipate that the company would get 
as fair a share of work in the future as they had enjoyed in the 
past. One notable feature of the company’s working was that it 
made practically no bad debts, their customers being mostly Cor- 
porations and public bodies, aud even the Government, none of 
whom had hitherto had to compound with their creditors. The 
work of the company was likely to increase, because not only was 
the Governmeut extending its trunk telephone service by means of 
underground cables, but municipalities were following suit, and in 
Liverpool, owing to the recent accidents, the National Telephone 
Company were actively engaged in transforming their overhead 
system iuto an underground system. The company had also valuable 
connections with Australia and other colonies, and from a recent 
visit be had paid to Australia, he could testify to the rapid growth 
of certain cities, and the widespread development of elcctrical 
tramways and other organisations offering a market for the products 
of the company. Some of the investments of the company had 
been, for busiuess reasons, placed in these Colonial undertakings, 
and he, for one, anticipated that the result would ultimately be a 
very considerable profit to the company. 

The motion for the adoption of the report was carried unani- 
mously. The other resolutions declaring dividend, re-electing 
directors and auditors, &c., were also carried. i 
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1899); the serious loss of income due to the fire at Maiden Lane 
Station in March last, and the further consequent heavy distribution 
losses pending the reinstatement of damaged plant and machinery. 
The fire loss on capital account is being written off share premium 
account. In accordance with the arrangements authorised at the 
extraordinary meeting of the company held on May 17th, 
1900, the sum of £73,070 168. 10d. has been lent to the Charing 
Cross & City Electric Company on account of £200,000 authorised. 
The net earnings, as shown in the revenue account, have amounted 
to £29,517 1s. 3d. A sum of £2,182 28. 9d. has been paid iu respect 
of interest on debentures aud temporary loa is up to December 31st, 
1900, aud £10,625 was distributed as interim dividend, at the rate 
of 84 per cent. per annum fur the half-year ended June 30th, 1900. 
There remains a sum of £16,709 18s. 6d., which, added to the 
undivided profit of £4,541 lie. 10d. frum the preceding year's 
account, and £1,161 4s. 7d. received for iuterest on advances, makes 
5 168. 11d., which the directors propose to deal with as 
ollows :— 


To provide for dividend on 43 per cent. preference shares £7,052 1 0 
To pay a d.vide d at the rate of per cent. for the 

haif-year ended Decen ber Bist, 19.0, on tbe ordinary - 

shares (making with the interim dividend paid in 

August, 1900, £9 per cent. for the whole year) .. .. 11,875 0 0 
And to carry forward ss - a bð d is 9,485 15 11 


£22,419 16 11 


“Mr. W. F. Fladgate and Mr. R. Chadwick are the directors who 
retire by rotation, and, beiug eligible, offer themselves for re- 
election. 

“The auditors, Messrs. O. R. Johnson & Son, also retire, and offer 
themselves for re-election." f 


STATEMENT OF ELECTRICITY GENERATED, Soup, &c. (CHARING Cross COMPANY). 


Quantity sold. 


quan 
generated in Private con- 
B.T. units. Public lamps. | By contract. summers by Total sold. 
meter. 
6,572,789 189,921 — 4,857,260 4,997,181 


Quantity used | Total quantity | Quantity not 


Total maximum 


Number of supply 


on works. accounted for. | accuunted for. | pub ic ;amps. donaucod 
kW. 
1,504,682 6,561,763 10,976 8,049 


The Charing Cross and Strand Electricity Supply 
Corporation. 


THE directors’ report to be presented at the meeting to be held at 
St. Martin's Town Hall to-day reads as follows :— 

“Iu submitting the accounts for the year ended December 31st, 
1900, the directors are glad to be able to put before the share- 
holders a satisfactory report of the workiug of the company. 

" West End Areus,—The building exteusions at the Lambeth 
Station have beeu completed, and the entire site is occupied by the 
generating station, which is now fully equipped. The sub-station 
buildings at Short's Gardens have also beeu completed and partially 
equipped. 1,5:0 Kw. in motor-generators, and 400 xw. in batteries 
have been installed. The plant and machinery at these stations 
and at the Maiden Lane Station have becn maintained in a high 
state of efficiency. The increase in the Corporation's business has 
necessitated the erection of a further sub-station to supplement the 
existing stations in use for the West. End areas, and a site has been 
acquired in St. Martin’s Lane, in the rear part of which a sub-station 
is being erected, while, in the front, oflices are being built to 
accommodate the staff necessary to carry on the general business of 
the Corporation. 

“Cily Aren.—An Act empowering the Corporation to acquire 
land and erect geuerating stations at Marsh Gate Lane, Bow, was 
passed in the Session of 1900. The Act also empowered the 
Corporation, upon terms to be approved by the Board of Trade, to 
supply electric energy in bulk to certain local authorities in the 
Eust End. The site acquired under this Act consists of 74 acres of 
freehold land, on part of which the generating station is being 
ere ted for the City order. Sites for sub-statious have been secured 
at Fenchurch Street and Ludgate Hill Building operations are in 
progress on these sites, and negotiations are proceeding for other 
necessary sites. Motor-generators aud batteries are being iustalled 
at Ludgate Hill sub-station, and supply is already given from that 
statiou to part of the City area. 

“The growth of the Corporation's business in all its areas has 
been satisfactory. The equivalent of 39,431 additional 8-c.P. lamps 
(36,004 in the Western areas, 3,427 in the City area) have been con- 
nected to the mains of the Corporation, making a total of 222,120 
lamps now connected, while negotiations are proceeding iu the 
several areas for a supply to nearly 50,000 additional 8-c.P. lamps, 
of which a large proportion are in the City area. There have been 
22 miles added to the mains in the West End areas, and 27 miles in 
the City area, making the total mains laid 174 miles. The units 
sold during the year 1900 show an increase of 995,132 over those 
sold during 1899. The increase of gross revenue from sales of 
current in 1900 over 1899 was £15,962, ascompared with an increase 
of £10,715 in 1899 over 1898, i.c., an increase of nearly 50 per cent. 
The directors have reason to congratulate the shareholders on the 
satisfactory results of the year’s trading, which would have been 
even more satisfactory but for the price of coal (entailing an in- 

expenditure of nearly 30 per cent. over the price paid in 


` 


Volenite, Limited. 


AN extraordinary general meeting of this company was held in 
Dublin last week, Mr. Thomas Falls presiding, to consider an offer 
which had beeu made for the company’s assets. 

The CHa1RMAN explained that an agreemeut dated February 12th 
last had beeu made between their directors aud Geueral Beresford, 
for the sale to him of all their assets fur £200,000 in cash aud 
75, 000 £1 shares iua new company. He held Geueral Becesfurd's 
cheque for £1,00.), the forfeitable deposit, to be returned if the 
contract was uot contirmed that day. He said there wus too much 
uncertainty as to whether they had anything to sell or not, but if 
after testing their samples, he (General Beresford) elected within 
four mouths to proceed, he would put up £197,000 cash, as provided 
by the agreemeut. 

The solicitor to the company read the resolution setting forth the 
terms of the agreemeut aud authorising the directors to carry the 
agreement into effect, and this was carried. 


Blackpool and Fleetwood Tramroad Company. 


A GENERAL meeting of this company was held at Manchester on 
19th ult. Mr. George Richardson, chairman, presided. The 
report showed a profit on the year's working of over £10,000, and a 
dividend at the rate of 9 per cent. 

The CHAIRMAN, in moving the adoption of the report and balance- 
sheet, referred to them as being satistactory. The workiuy expeuses 
showed an increase owing to the high price of coal. Au extra 
receipt in this year’s accouut was £362 for the sale of curreut to the 
Corporation of Blackpool, owing to the breakdown of their own 
system. The divideud was down 1 per ceut., but iu this they were 
ouly faring like other railway aud tramway coucerus throughout 
the country. 

Mr. R. H. Prestwicn, deputy-chairman, seconded the report, 
which was unanimously adopted. 


Northampton Electric Light and Power Company. 


THE twelfth annual report, presented at the annual meeting on 
February 28th, reads :— 


During the year 1900, 5,399 additional lamps (of 8 c. r.) have been fixed, and 
motive power equal to 2977 amps, together 0,090, as compared with 6,701 foc the 
previons year, bringing up the total to 25,459 lamps. Tce mains hive been 
extended about E nues. making a total length of a out 7} miles. The number 
of consuwers has been increased by 106, waking 4461n all. The increa-e in the 
price of coal has seriously affected the results of the year's working, but in 
addition to this there has been great and unexpected delay in the delivery of 
machinery, upon which the chance to a higher voltage was dependent. This 
step, which should have saken place during the summer months, was Ne oes- 
15 postponed until after Christmas, and can then Only be satisfactorily under- 
taken during a few days offine weather. Meantime, the p.ant has been working 
uneconomically, with the result that no improvement can be recorded so far as 
net revenue is concerned. This state of thi has induced the directors to 
institute a further and thorough inspection of ali the works and plant, with the 
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recent additions, and also a critical examination of system and methods of 
working. They are glad to learn that the whole concern 18 in a very sound 


Condition, but various improvements have been suggested with a view to more, 


economica! working ín combination with greater efficiency, and there ix every 
reason to hope that. under the new condition» which will be in force, there 
will be no farther disappointment in regard to financial results. The 
&ocount« show 21 182 1. id. to the credit of net revenue. It is proposed to 
pay divide:ds on the 6 per cent. (fixed) preference shares, £229; on the 5 per 
cent. (fixed) preferenoe *bares. £415 3s ; & B0 2 per ce t. on the oidinary 
33 amounting to £499 18s. 8d., which will leave £45 153. 9d. to be carried 
forw 


W. T. Henley's Telegraph Works Company. 


Tux report presented to the meeting held at Cannon Street Hotel 
yesterday reads :— 


The directors beg to submit their annual report. Of the additional capital 
authorised by the shareholders in August, the directors have isaned £25,000 pre- 
ference share» at par, and £25,000 ordinary shares at 100 per cent. pre ium, the 
lutter enab'iog the reserve account to be incr ased by 45,000. hese shares 
were a'l issued to the sh+reho.ders or their nominees. The annexed accounts 
show that during the past year a net profit has been made „f Er 2.723 1*8. 6d. 
Alter payment of debenture interest and income tax, and making ample allow- 


- ance for dep eciation of aodio plans, machinery, &o., there remains £56,411 


1%. 10d., making, with £19,-59 7a. brought forward f om last year, a total of 
£76,205 5s. 2d. available for distribution. The directors have transferred £1,000 
to the debentnre redemption sinking fand, and £11,000 to the reserve account 
(in addition tothe £ 5,000 ahove mentioned), and they recommend the pay- 
ment of the oi owing dividends, viz.:—On the preference shares at the rate of 
4j pr cent per & num (‘est income-tsx), and on the ordinary shares at the rate 
o per cent. t er annum (less income-tax) including the interim dividend of 
4 per cent. paid on September let last. These payne: ta wil), together. amount 
to £0,564 9. 2d., leaving 42, 7/0 163. to be carried forward. The dividend 
warra.ts wil! be posted on February x8th. 19ul. The Earl of Galloway and Sir 
Henry M. Stanley. G. C. B., ret re by rota'ion in accord .nce with the provisions 
of the articles of associati n, and. being eligib'e, offer themselves for re-election. 
The auditors, Me-ssr« Ball, B.ker, Deed, Cornish & Co., retire, and, being 
eligible, offer themselves for re-election. 


Neweastle-upon-Tyne Electric Supply Company. 
Tue directors’ report reads:— 


The directors, in presenting the balance-sheet and profit and lors account for 
the year ending December Sist, 1900, have pleasure in stating that the total 
units sold f. r the year amounted to 1,095,519, as against 967,098 in 1599, and 
€08,7-9 in he year 898. 

The profits of the year, including the balance of £1,811 1s. 6d. brought forward 
from 1899. aniount to Ls a oe Ee vi es .. £10,605 6 11 
out of which interim dividends at the rate of 5 per cent. per 
annum upon the amount paid up on the p eference shares, and 
at the rate of ™ per cent. per annum upon the oruinary shares were 


peid in July last, absorbing .. oe Vs Lx se .. 8,80 2 8 
. £6,925 4 8 
The directors now recommend the pav ment of further dividends 
at he rate of 5 per cent. per annum on the amount paid up on the 
referen: e shares, and at he rate of 8 per cent. per annum upon 
e erdinary shares, abeo bing oe a ES ss .. 4797 1810 
and that the balance of 95 T ec ee T ex . £2887 10 10 


be carried to next year. 


The high price of coal which ruled during the year has increaced the cost of 
pue compared with the prev ovs year by £1600. Atpre ent prices the 
ager portion of this ir ces ed expense wil be saved durin: the current year. 
The reserve and depvecia ion account, which at l'ecember fit t. 1899, stood at 
220 000, his been increased during the verr by the sum of £3'.00), being the 
preiniuin of £11 er -hare on the 20,000 preference stares i-suüed. and now stands 
at £40,00. Two seta of plant, with a capacity of 500 xw. each. have been 
erected ar Pandion Dene, O that the continuous enrrent rervire referred to in 
the last report is now supplying current in the city of Newcastie-npon-Tyne. 
The Bills which acre promoted in Parliament last year, to give powers to the 
company outside the area of their original provisional order, and also for the 
su ply of e:ctricity in Gosforth, have been successfully carrted through, as 
reported to the shareholders on D -cember 20th last. Pursning the policy fore- 
shadowed in that report, the company is now in posession of an extensive 
oentr:! generating*tation at Wallsend, having taken over and enlarged a station 
oommenced by the Wa'ker and Walirend Union Gas Company. A suitable 
rivor-ide site at Carville, the provisions forthe purchase of which were included 
in the company’s Bill of Jast year. has also been secured upon satisfactory 
terms, ano is available for future develop" eat. The central generating station 
fa under the management of a joint committee of the directors of this company 
and of the Walker and Wallsend Union Gas Company. The company, under 
the above arrangements, is in a position to meet the pre-ent and growing 
demand for electricity for hoth power and other purposes. The purchase price 
of the riverside site referred to abov was se'tl. d at £2',500. on the unaer- 
stand ng that the vendors received preference shares for their purchase money, 
and in settlement thereof there were allotted to them in January of the present 
year 2750 6 per cent. fully-paid pre'erence shares of £6 per stare, £1 
of which is previum. This allotment is additional to the 20,900 
ference shares i-sued at a premium of £1 to the shareholders 
uring the year 1900, and there now remi s unissned 1000) ordin-ry 
Share» sn! 6,2 0 preference shares, which will be offered to the +hare- 
holders of the company on the same terms aa the lust is-ue, d iring the forch- 
coming autumn, by which time it is expected the remaining cally will have been 
made on all the aliotted shares. The directo:8 propo-e to create 4 p. r cent. 
mort ge debentures to tbe amount of E60, C00, which will be issued ftom ti ue 
to time as the ex:end-d operations of the com - auy require, the total is«oe not 
to exceed one-half of the i»id-up capital, Tow. rds this con einp ated issue, 
co sider:ble sun 's have already been received and are treated in the accou: ts 
88 loans. The expenditure on capital »ccount during the vear has amounted to 
£127,351 78. 9d., the greater port on of which was not productive of reve ne 
during the year. The boar. hax been inc: en: ed under Artie e74, as amended by 
special re-oiution dated October 4th, 1900, and tte directors have pleasure in 
stating ther they have secured as colleagues Sir Lindsay Wood, Bart.. Mr. 
J. H. B. Noble, mr. F. W. Dendy, and Mr. G. B. Hunter. The confirmation of 
the al pointinent of these gentlemen as directors is required under the articles 
of asociati n at this meeting. The directors regret to have to report the losg 
of the valued services of Colonel F. F. 8ber pee, who. owing to his having ceased 
to reside in the district, has resigned his sent on the board. Consequent upon 
this resiguation Dr. J. T. Merz is the only director who retires by rotation. He 
is elizible, and offers himself for re-el ction. The auditor, Mr. Thomas 
Harrison, also retires, and is eligible for re-election. l 


The Brompton and Kensington Electricity Supply 
Company. 
Tum annual report for the year ended December 31st, 1900, sub- 


ri pus to the meeting held at Winchester House yesterday, reads as 
W8:-— 


— 


In submitting to the shareholders the balance -sheet and accounts for the year 
ended December 81st, 1900, the directors beg to report that the revenue account 
shows a credit balance of £21,824 88. 7d, which, with the balance of £279 4s. 
brought forward, and £282 188. 5d. balince of interest received, makes a total of 
£21,596 ls. After deduc i g £2,250 for interest on debenture stock paid and 
acciued, £2,10J tor interim dividend paid on the 7 per cent. cumulative prefer- 
ence shares, and £2,457 128. (d. tor interiin. div:dend at the rate of 5 per o- ut. 

r annum for the ha f-year to June 80th, 1900, on the ordinary shares, the 

irectors recommend that the sum remaining, viz., £15,0.8 ts, 6d., be dealt with 
as folluws :— : 


To credit of depreciation account se .. 46.000 0 0 

Iu reductiun ot renewa.$ suspense account 8,000 0 0 
— £9,000 0 0 

To payment of the remainder of dividend to December 81st, 
1: O. oa the 7 per cent. cumulative pre:erence shares . 9100 0 0 


To payment of a coi: id- n. i on the ordinary shares for the halt. 
year to December Sist, 1900, at 7 per cent. per annum, 
making 6 per cent. for the eur a 6x ds .. 3,440138 6 


And that the balance of " ee ee oe oe ee ee 487 15 0 
be carried forward to the next account: — 
, ot ae ee ee 


.. £16,024 8 6 


The following table shows the progress of the company's business :— 


Equivalent; Increase | No. of 
of 35-watt | in cus- 


Expendi- | Not 


Gross 
c. F. w . ' 
Year: 1 ae J 5 . receipts. ture. receipts. 
counected., lamps. | nected. l 

£ s. d. £ s.d. £ s. d. 
1890 192,665 9,145 248 6.010 9 2| 4,824 6 6 886 2 9 
1841 19,938 6,728 &73 83-8 81i 6.077 14 10 92.0 9 1 
1892 28,100 4,312 471 10,88 18 6] 7.45119 6 2,836 19 0 
1698 28,20 4,129 599 12,03 10 10 | 7,833 6 8 4,231 4 2 
1804 35.888 7,429 755 | 13,006 11 8] 7,141 16 8! 6,256115 0 
1895 44.162 8,304 932 | 15,394 16 11 [ 8554 0 10 680 16 1 
1896 55,265 11,103 1,164 17,413 6 5 &410 8 4 90:1 18 1 
1897 66,464 11,099 1,416 , 20810 10 1! 8,777 5 2 12s 411 
189 · 10.201 14.937 1,777 | 24905 17 11 ! 10,50 11 11 ! 14,066 3 0 
1899 95,303 15,002 2,112 | 30,416 18 4 | 12,235 16 10 | 18,180 16 6 
1900 108, 978 18,675 2,095 | 36,125 4 5 | 14,801 0 10 


E 
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In accordance wi h the special resolution pas:ei January 10th, 1901, the 
nominal capital of the company :s now £30),U0U, di-ided into 20,000 preterence 
Shares of £5 euch, «nd 10,000 o.d.nary sh res of £5 each. The directors now 
pro: ose to issue 8.000 pr. ference rhares and 339 ordinary sh res, bringing the 
ordinary and preference cap tal up to £100,000 exch, and to redeem the exi ting 
d-benture stock. 1ne re ewal of antiquated plant has been complet: d during 
the year at a further cost of £2,992 16s. 104., and after a; propr ating 43, 000 irm 
the i: ome of the year, the renewals susp-nse ace: unt stands at £14,194 
108 10d. Mr. W. R. Davies and Mr. W. F. Leese retire from tue board by rota- 
ton, and, being eligiule, offer themselves tor re-election. 
Wi.kins, Randall & Co., the auditors of the company, offer themselves for 
re-election. 


Chelsea Electricity Supply Company, Limited. 


THE directors’ report reads as follows :— 


The directors beg to s bmit to the shareholders the report and statement of 
accou :ts for the year ended Dec: mber 31st, 1900 I: October, 19 0, an allotment 
of 14,000 ordina y shares at » price of £6 p-r share «as made yro rata to the 
shareho ders, «nd at December 31st allotments of 9.805 shares had been taken 
up. The balance of premium rece ved in 100, ater deducting cost of issue and 
certain exceptional expen · e-, has been carried, as on previous occa-ios, tot e 
res rve fund. The total of the reserve fund now stand: nt £56,6 2 183 4d. In 
orJer to o-nform o the Compan es' Act, 1900, sone alterations iu the art cle« of 
association of the company ar- nece-sary, and with this ol, ject res lutions will 
be submitted tor approval at an extraordinary genera meeting which will be 
held mme iavely atterthe or. inar. me i g. In consequence of the hixh price 
ot coal there ha been acon iderable increase in ihe cost be ond the prov sion 
made in 1299 to meet the expected extra ores fe Au appreciable diminution in 
the revenu per unit sold ha» also been caused ey the r duction in the price of 
the unit o consumers on the O- volt supply, which it was deemed &ivi««ble to 
make in the latter pat of 1809 Tui. reduction he, however, bee: gradual, as 
it depended on the change by con-umers tothe higher j| ressure ; iv bas resulted 
in b. inging increased custom and inducing a sg mes hat freer u-e of the current. 
The number of lamps coonected ou December Slot, 1900, was 145,277, an addit on 
of 6,410 suring the year. The sum of £3,0:0 has been added to the renewals 
and dep ecistion tuud, out of the net revenue. Alter deducting this amount, 
and ater payment of interest on debenture stock (£6,750), there remaiis a 
balance of £11,87017s. The directors recommend that this balance shall be 
applied as under :— : 


Interim dividend of 6 per cent. per annum on the 

pref rence shares for the half-year to June 3Jth, 1300 

(pa d Jy Ist, 1900) si Vx T T Ke , £900 0 0 
Interim divide d of & per cent. per annum on the old 

ordinary shares for the half-year to June 80th, 1900 


(pid July 1.t, 1900) A ss m Vs 82 .. 4,250 0 
Dividend of 6 per cent. per annum on the prefererce 
sh»: es for the bali-year to Deceinber 31st, 190) .. 92 900 0 0 
Dividend of 6 yer cent. per sunum on the old ordinary 
sh«res fo the half-y-»r to December 81st, 1900, making 
a total dividend of 54 per cent. for the year - .. 6,100 0 0 
Dividend ot 59 per cent per annum on the 9,805 new 
ordinary shares fiom the due date, of the iustalmenta 
to December 31st, 190) .. 305 ae bx is 99 0 0 
Amount carried forward to next account  .. oe oe 12117 0 
£11,8.0 17 0 


The retiring directors, Mr. Nugent Daniell and Mr. George N. Marten, are 
eligible for re-e e-tion. The auditors, Messrs. Cooper Brothers & Co., offer 


themselves foc re-eleciion. 

The annual meeting will be held on March 6th at the Town Hall, 
Chelsea. An extraordinary general meeting will follow for the 
purpose of approving certain alterations in the articles. 


Telegraph Construction and Maintenance Company, 
Limited, 


Sn Rost. HERBERT presided at the annual meeting of this 
company held at 38, Old Broad Street, on Tuesday. In moving the 
adoption of the report, which appeared briefly in our last issue, he 
said that the directors had great pleasure in placing before the 
shareholders an account of a very much extended sphere of 
operations, resulting in very much larger figures than had appeared 
in any of the company's balance-sheets for a great many years past. 


Messrs. Miall, - 
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The net profit for the year was £100,195, and last year it was 
£92,348. The dividend and bonus for the year had been altogether 
174 per cent., leaving £75,564 to be carried forward. The balance- 
sheet showed that the totals had at last reached the sum of 
£2,000,000 on each side. They had been very actively at work 
during the year, and had done a great deal of good work in the way 
of laying cables, performing repairs for foreign Governments and 
companies, and providing store cable for companies to keep in 
stock. The factories were fully occupied, and were in an excellent 
condition. The Wharf Road factory had been somewhat further 
extended and furnished with fresh machinery. The reserve fund 
had been considerably increased. That would be found to be 
desirable when they bore in mind that they had been able to 
obtain the execution of the great Pacific cable, which would 
naturally entail upon them a heavy outlay before the company 
could receive the corresponding amount of pay for that work.. The 
cable had to be completed by the end of 1902, and the smaller 
portions by the middle of 1902, so that they had a long period of 
work and expenditure to go through before they received the full 
remuneration which that work would bring when completed. For 
that reason it was desirable that they should have their pockets full 
of money ready to meet all the expenses of that trying period. 
The board had increased the pension fund by a futther £10,000, 
making £20,000 in hand to organise that fund for their officers. 
The ships were all in excellent condition, and had been actively 
employed in various directions. They had all done good work. 
The Anglia, as usual, had almost exceeded her previous work. She 
was always doing record work in cable-laying. After paying a 
tribute to the good work done by their officers on ships, and officials 
in factories, he moved the adoption of the report. 

Sir JAMES PENDER seconded, and it was carried unanimously, as 
were also the declaration of dividend, re-election of directors and 
auditors, and a vote of thanks to the board and staff. 


Stock Exchange Notices.— The Committee have (1) 


appointed a special settling day as under: — Wednesday, March 6th 
—Brisbane Tramways Investment Company, Limited—75,000 
ordinary shares of £5 each, fully paid, Nos. 1 to 75,000, 75,000 5 per 
cent. cumulative preference shares of £5 each, fully paid, Nos. 1 to 
75,000, and provisional certificates (fully and partly paid) for 

£400, 000 43 per cent. first debenture stock; and has ordered same 
to be Officially quoted. 


The Western Telegraph Company, Limited.—The 
directors have declared an interim dividend of 3s. per share, or at 
the rate of 6 per cent. per annum, free of income-tax, for the 
quarter ended December 31st last, and payable on March 25th. 
The transfer books will be closed from March 18th to 23rd, both 
days inclusive. 


United Alkali Company, Limited. — The United 
Alkali Company recommend the distribution of the full dividend of 
7 per cent. on the preference shares, carrying about £60,000 forward. 
For the year 1899 the same dividend was paid on the e 
but the balance forward was only £36,800. 


Northern Counties Electricity Supply Company. 
Limited.—Letters of allotment and regret have been posted. 


TRAFFIC RECEIPTS. 


Blaokburn Corporation Tramways. —The receipts for the week ending February 
22nd were £400 9s. 9d.; x Ped rome week last year, £359 17s. 2d.; 
increase, £10 1?s. 7d. Total to date, £2,90 17s. 2d. ; corresponding period 
last year, £2,652 3s. 8d; increase, £328 188. 6d. Miles open, 83. 


Blackpoo! and Fleetwood Tramroad Company.—The receipts for the weck end- 
ing February 23rd were £189; corresponding week last year £148; decrease, 
£1. Total to date, £1,089 ; corresponding period last year, £1,112; decrease, 


Bristol Tramways and Carriage Company .—The receipts for the week ending 
February 28rd were £8,462 7s. 7d.; corresponding period last year, £2,648 
168. 2d. ; inerease, £813 11s. 51. 


Central London Railway.—The receipts for the week ending February 23rd, 
were £5941; previous week, £6,131; decrease, £190. Total receipts to date 
(8 weeks), £48,719. Miles open, 6. 


City and South London Railway.—The receipts for the week ending February 
24th were £2,048; corresponding week last year, £1,115; increase, £933, 
Total to date, £16,088; corresponding period last year, £9,014; increase, 
£7,074. Miles open, 1901, 43; 1900, 84. 


Dover Corporation Tramways.—The receipts for the week ending February 
23rd were £145 14s. 97d.; ; corresponding week last year, £141 58. 8d.; 
inorease, £4 88. 74d. Total to date, £1,714 178. 103d. ; corresponding period 
last year, £1,170 Og. 10d.; increase, £4 l7s. 04d. Miles of track open, 8. 
Car miles run, 1901, 4,980; 1900, 4,866. Number of oars, 11. 


Dublin United Tramways Company.—The receipts for the week ending 
February 22nd were as follows :—D. U. T. Co., electric cars, £2,932 78. 3d. ; 

. B. D. Co., electric cars, £641 16s. 3d.; total £3,574 3s. 6d.; - corre- 
sponding week last year—D. U. T. Co., electric cars, £2,880 78. 7d.; ditto, 
horse cars, £50 19s. 7d.; D. B. D. Co., electric cars. £613 5s. 1d.; total, 
is 544 12s. 8d. ; increase, £29 11s. 8d. ; aggre ate to date, £95,579 188. Id.; 

egate to date last year, £26,110 78. 5d.; increase, £2,669 10s. 8d. The 
m eage worked is 45 miles electrically, as against 42 miles electrically, 
2 miles by horses, for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending February 
24th were £1,420; corresponding week last year, £1,360; increase, £0. 
Total to date, £11,757; corresponding period last year, £11,500; increase, 
£257. Mile open, '6 miles 67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 

THE firm front presented during the last three weeks by the 
electrical markets is still in evidence, and the volume of business 
continues satisfactory. There is avery fair amount of investment 
buying going on in manufacturing shares, and the supply market i: 
attracting attention. Telegraph stocks are generally a shade lower, 
but traction shares are harder, and a new circle of investors has 
been drawn to this department in consequence of the new 
financial backing secured by the British Electric Traction Com- 
pany. | | | 

In the supply market another rise of 10s. has lifted Metropolitans 
to 133, the report being regarded in the market as exceedingly 
good. We outlined its principal features last week. Quite sa 
different document is the Chelsea report, which shows that the 
company is making comparatively slow progress. The Ordinary 
shares mark a rescission of 5s., but the Preference are unaltered. 
City of London shares have become very nearly unmarketable, last 
week’s adverse decision against the company having induced a 
number of small sales. In the Stock Exchange the result of the 
company's appeal was considered a foregone conclusion, but that did 
not avail to prevent a very uneasy tone setting in amongst the 
dealers when the decision was made known. The latest issue of 
City of London Debenture stock is quoted 101 to 103, and the 
price of new Westminsters is now on a par with that of the senior 
shares, : 


Telegraph securities are depressed in consequenoe of renewed 
fears as to Signor Marconi's inventions. Commercial Cable stock 
has been the worst sufferer. It is dealt in by the American Rail- 
road market, where the idea of Marconi's competition ever becoming 
serious is scoffed at by the dealers. Of course, the stock stands at a 
fairly steep figure, which makes a fall all the more easily brought 
about. Anglo-American stock declined earlier in the week, but 
recovered part of the fall on the opening of a new office in Shorter's 
Court, Throgmorton Street. The first day's business proved good, 
and the additional office should prove a remunerative source of 
income. The Far Eastern division is very steady, Eastern Ordinary 
losing a point after its recent remarkable rise, but there is no 
change to record in Chinas.“ Globe Telegraph shares are both } 
lower, ostensibly on the Marconi scare, which has been absurdly 
overdone. Marconi shares, by the way, are 34 to 3j, and a very 
limited market at that. 


The electrical railway department is exceedingly quiet, but the 
vibration trouble it is expected in Capel Court will turn out to be 
an unexciting matter after all, and the general opinion is that the 
company will not have to pay much, if anything, for compensation. 
Of more consequence are considered the proposals now being pat 
forward to make more stringent regulations for electric railway 
enterprise. At Hammersmith they are pointing out the spot at 
which the latest Tube“ is to be constructed, which, its supporters 


say, will take all the passengers still left to the Metropolitan and 


District Railway Companies. But perhaps the scheme will never 
get beyond its primal stage. Metropolitan and District Stocks are 
quite indifferent to the coming change of traction on the lines: the 
market in both is a shade harder in sympathy with the better tone 
prevailing in the home railway section as a whole. 


The latest issue of British Electric Traction Preference is quoted 
at J premium. As we observed last week, at that figure the shares 
are a good investment of the second-class. At 5s. premium, the 
shares cost an investor £11 15s. each, being offered at an original 
premium of 30s. per share. The company has now a new financial 
coterie to which to look for support, Mesers. J. 8. Morgan & Co. 
being one of the guaranteeing firms for the new issue. The Stock 
Exchange dealers are feeling somewhat hurt that the business 
should not have been offered to them first, as they had consistently 
supported the company all through, but probably the directors 
preferred to introduce new blood to their concern, and perhaps 
the step is a politic one. Anyway, the Ordinary shares are £1 
better on the week, the Preference being unchanged. Some buying 
of Buenos Ayres and Belgrano Preference sbares of both classes has 
taken place, the traffic being very good. 


In the manufacturiug division Callender's and Henley's easily 
captured the principal honours, with riscs of £2 and 10s. respec- 
tively. The capital dividend declared by Henley's is encouraging 
very optimistic hopes as to the Callender announcement, expected 
in a few weeks’ time. In fact, the buying has been of a character 
that seems to point to someone already possessing an inkling of 
what the dividend may be. Telephone shares are flat, and the 
National Company's meeting did nothing to shake the depression 
which has settled over this section. 


* 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Closi Closing xx ccm 
Present Dividends for ae k ended 
Issue. m ML UELLE 4E ios 
1900. Highest | Lowest. 
96,900 African Direct Telegra h, 4 % Debs. eee PTT) 99 —103 99 — 103 TT T] 
119,700 | Amason Telegraph 5 % Debs., Nos. 1 to 1,250 Red. 60 — 70 55 — 65 ag e" 
822,700 | Anglo-American Telegraph is ide aes sii 3i% 53 — 56 xd| 52 — = 524 | 51 
3,088,540 Do. do. 6% Pref. "i 980 ms 98 —100 xd| 97 — 984 | 97 
3,088,540 Do. do. Deferred m be. 31— 9 d 84 — 93 81 8$ 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... sii 34 3— 3 Sia — 
13,333,300€; Commercial Cable —180 165 —175 x 
1,589,496/ Do. do. Bterling 6 600 0 year 4 4 V Deb. Btock Bed. 3 102 —104 |102 —104. 108% 
Cuba Telegraph ee 8 — 9 71— 8 t.e. . 
6,000 Do. 10 Y Pret. ee e ee eee e s 16 — 17 16 — 17 e. 
12,931 Direct Spanish Tel h eo e oe ee 31— 41 3$— 4i 
6,000 Do. do 10 Y Cum. Pref. ... 9 — 10 9 — 10 
30,000 44 95 Debs. " 100 —10495 |100 — 104% 


, Do. do. 
60,710/| Direct United States Cable ... 
108,300 | Direct West India Cable, 4$ Reg. Deb. 
4,000,000 | Eastern Telegraph, Ord. S T 
1,826,888 Do. 34 96 Pref. Stock.. 
1,432, 268“ Do. 4 % Mort. Deb. Stock Red. 
250,000 | Eastern Extension, Australasia, and China Telegra 
50,000 Do. "ne 250,001 to 300,000 (iss. at £3 pm. all wi 


146 —151 |145 —150 | 1474 | 145 
95 — 98 | 95 — 98 964 | 95 
113 —117 [u3 —117 113 
144— 142 | 144— 148 | 144 | 148 
131— 143 | 13$— 141 14 | 138 


820, 000 / Do. 4% Deb. ase zia .. 110 —115  |110 —115 $ ws d 
300,0007] Eastern and South African Telegraph, 4 % Mort 1258 1.99 —102 99 —1⸗22 | a. 
200, 000 / Do. 4 95 Reg. Mt. Debs. (Mauritius Sub.) ng 25 | ... sae .. [LOL —104% | 101 —104 185 T 
180,227 | Globe Telegraph and Trust ais woe | 10 | 5j 5188.10 — 1 93— 10 9H! 9i 
: 180, 042 Do. do. 6 9 Pref. rr) eee 10 6 toe coe 15 — 154 1438 — 152 153 1443 
150,000 55 ph, ty ein M poe 10 |124 m .. | 32 — 84 32 — 34 322 | ... 
an uda Cable, Mort. = ET 
82,000 t within Now 1 to 1,00, R j 1b. 99 —102 | 99—103 | . 
17,000 | Indo-European Telegraph 25 |10 % |10 % * | 47 — 51 | 47 — 81 . 
100,000. London Platino- Brasilian Telegra b, 6 Y Debe. . 100 .. 1104 —107 104 —107 ee ove 
72,680 Montevideo n gee Limited, „Nos. 1 to 72, 680 .. i1 55 919 - i $ ete ees 
86,492 Do. do. do. 5 96 Pref., Nos. 1 to 86,492 111955 ons 1 1 ses 
590,000 | National Telephone, 1 to 590,000  ... due MN T 56 5 5 7 91 — 87 8 93 3 
15,000 Do. 6 Cum. let Pref. ... n we | 10186 6 6 13 — 14 12 — 14 13 13 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 %| 11 — 13 11 — 13 i 
250,000 Do 5 % Non-cum. 3rd Pref., 1 to 250,000 515 b 5 Y 4j— 5 | 48— 5 4}3} 44 
2,000,000! Do. 8j 95 Debi Stock 867 ... Stock 33 31 33 94 — 97 94 — 97 953 | 94 
500,000 Do. 4 95 Deb. Stock Red. ... 100 | ... * | 4 X| 98 —101 98 —101 100 98 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1165 V5 . i— 1i i— 1i $| sa 
100,000/| Pacific and European Tel, 4 % tec Debs., 1 to 1,000 ... 100 ... wee | .. | 99 —102 | 99 —102 TE aes 
11,839 Reuter’s .. eot eon eee 8 5 % 5 % eee 71— 8i 71— 83 TI TIT 
9,981 Submarine Cables Trust ee eee eee eee eee Cert. eee ooo eot 24 —129 124 —129 eve eee 
58,000 | United River Plate Telephone 55 56 7 44— 5 44— 5 i Sii 
40,000 Do. do. 5 % Cum. l pret. Nos. 1 1—40, 000 5 eee 0 00 eee 43— 5} 4$— 5} evo eve 
179,047 Do. do. 5 % Debs. Stock 000 ecc IT) 103 —106 103 —106 eee eve 
171,000 | West African Telegraph, 5 95 Debe... 100 | Ä € coe | 99 —102 99 —102 s 888 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 0^1—53, 008 24 | .- is ae i—- 2 i— 2 Tm PI 
150,000 Do. do. 4 % Dets., 1—1,500 gua. by Bras. Sub. Tel. | 100 ... s .. | 99 —102 | 99 —102 100 T 
207,930 | Western. ai AE Ltd., Nos. 1—207,930 .. us oe | 10|7925|7925| .. |18$— 14 | 132— 143 144| 1387 
l 75,000 Do Debs. and series, 1906 [II] 100 eee TI eee 101 —104 101 —104 oes eee 
$48,777 Do. do. A Deb. Stock Red. [Trl eee 100 eee eee eee 102 — 106 102 —105 un eve 
88,321 | West India and Panama Telegraph .. ‘ a oe | 1013% | 4951 .. i— e “st 
do. de. 6 Qum. 1st Pref. (yy) 10 oe ee 6 — 7 6 — 7 62 . 
4,669 Do. do. do. 6 Cum. 2nd Pref. ee 10 ee e 5 — 7 5 — 7 eee 


ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brompton & m Kennington Elec. Lt. Sup., Ord., 101 to 19. Ha 56 16 6 7 8j 7 T vee 
50:000 Chasing Cre Cross and Strand Blectrici Kk 5 s 9% 995 ro 1 xoci ae 
, an "4 ly |... vee - 
20,000 do. do. * Cum. Pref. b n b)— 5 a es 
84,000 *Chelaen "sanis d Supply, Ord. .. “oe ees b 6 [4 5196 64— 64 ei 64 
150,000 Do. & Deb . Btoek Red. . Stock .. {109 —112 109 —112 vis 8 
70,579 | City of London] Electrio Lighting, 40 ,001—110,579... 10 4 * ess 7— 8 7— 8 72 7ł 
40,000 D Cum. Pref., 1 to 40,000 . 10 i *. | 18 — 14 13 — 14 ive es 
400,000 Deb. Stock, Scrip. (iss. at £115) ‘all paid "T .. |122 —127 . |122 —127 
40,000 County of Lond & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 4 * ive 8)— 9j 8— 9 T 
20,000 do. 6 % Pret., N 10 | 6 11 *. |11$-— 124 | 11j— 12} 1111 
200,000 ag Deb. Stock, Prov. Certs (all paid) Rd. ... | ... | .. eso] [106 —109 106 —109 | 107$ | 107 
35,500 Xin dude pe a „ Ord. Shares en 5 7 V.. sis 44— 5 42— 5} 4H| ... 
75,000 Do. 44 % 1st Mort. Deb Stock ..|100| .. e | e. 1103 —106 |103 —106 a, 
110,000 | London Electric easels Corporation, Linien, Ord... S| ees vis ass li— 2 li— 2 8 
49,840 Do. do. do. 6 % Pref. 5 6 % eee eee 4 — 5 4 — 5 IT) eee 
250,000 Do. do. do. 496 ist ME Db. Stock Stock} ... €" .. | 98 —101 98 —101 99$ | 99 
85,000 n Electric 8 ly, 101 to 62,500 j 10 5 55 6 B 121— 13$ | 13 — 14 234| 133 
220,000! 44 Mortgage Depenture Bock "ed wee | s. [10 —118 |110 —113 si i 
250,000 De 33% Mort. Deb. Stock Red. Stock| ... - .. | 96 — 99 90 — 99 99 
6,452 | Notting Hill Electric Lighting ias ..| 106 7 .. | 15§— 16} | 151— 163 - S 
40,000 | St. James's and Pall Mall Electric Light, Ord... abe 5 [14195 14% [144 14 — 15 xd) 14 — 15 148 | 144 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 7 7 8i— 91 8i— 9i „ x 
150,000 Do. do. 34 96 Deb. Stock Red. ee eee see oe —101 98 —101 100 
12,000 Smithfield Market Elect. Supply, Ord. eee eee mr) 5 [II TII eee 2 — 24 2 — 23 TT rr 
50,000 Do. do. b Deb. 2 00 eee 100 see eee eee 80 — 90 80 — 90 eee [III 
65,000 | South London Eleotricity 8 eee vis b| .. vss € 2)— 91 21— 81 


70,900 | Westminster Electric Supply, Ord., 101 to 80,000... .. 5 12 % hs% [101 X 12 — 13 12 — 13 | 124| 12 


888 Aaoi all chares Me fully paid. Dividen te deferred share werrante, EN 3 capital. 
ae stated all shares are fully eee Divide ya datered share warreni peoa 
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SHARE LIST OF ELECTRICAL COMPANIES.—Ovntinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


; Btock | Olosing Closing 
Present Dividends for 
"Issue: aan Share, the last three years, | eb n, deb. Beh. | Feb. Sh. 1901. 
l t 18908, | 1899. | 1900. Higbest| Lowest 
20,000 | British Aluminium 7 % Cum. Pref. .. " , 1 des ave 8— 9 8— 9 - 
'* 300,000 Do. do. 5% 1st Mort. Deb. Stook Red . Stock.. 1.91 — 95 O1 — 95 | ae | e 
. 45,000. | British Electric Traction ie ase wo | 10; 6 .. .. |1894— 144 | 144— 153 15 143 
. 50,000 D do. 6 V Cum. Pref. T e. | 10] em wa *. |114— 123 111— 128 128 1 
350,000 - do. 5 Y Perpetual Debenture Stock .. |Btock| ... iss .. [120 —123 120 —123 121% | 121 
85 0002 [Both Eleetric Works Co., Ord. £1 shares, is ONES $us M" twa | t— 1 wee 
50, 000 T. do. 6 95 Cum. Pref., 150, 000 TTU ME 22 " i— 4 tr—- g| e sae 
2 500 T D do. 41 96 lst Mort. das eos eee 100 eee TT eee 85 — 90 85 — 90 eee TT 
170,000 | British Insulated gi vx - ds sii 5 15 V 20 Y 15 J 11 — 12 11 — 12 nee m 
70,000 Do. do. Cum. Pref. ees eos eee 5 eee soe es 53— 62 6 ee 
. 90,000 | Brush Elecl. Enging., , 1 to 90,000 site 2 6 7 6 & 285 16— 1j 11— 1i 11 
90,000 Do. do, Non-cum. 6 % Pret., 1 to 90, 000 2| 6 6 sss 2à— 28 21— 28 222 
125,000] Do. do. 4i b. Stock E Stock vag . |105 —110 {105 —110 ‘109% | 108 
108,710 Do. do 34$ P 2nd Deb. Stock 2» [Stock] ... iis .. |101 —103 1101 —103 zie go 
30,000 | Callender's Cable Oonan un , Nos, 1—30,000 ... 5 15 Y 15 P . |134$— 144 | 154— 163 163 | 13j 
40,000 Do. 2 do. Cum. Pref. coe 5 TII TII [II 54— 6 54— 6 5H 53 
. 90,000 Do. do. 43 1st Mort. Deb. took Red .. Stoch E .. |109 —118  |109 —113 s "S 
206,297 | Central London Railway, Shares m „ ee | us. T — 91— ope 9— 9i 98 92 
78,703 Do. do. . Pref. balf-shares 2 00 ees eee 5 eee eee eee 44— 44— 52 eee TP 
78,703 Do. do. Def. do. “as ses dis b 4 — dixd 4— 44 |. 4i ae 
855,000 | City and South London Railway Stock 2 139, 14% 46 — 50 xd| 46 — 50 4944 
37,500 Do. do. Ord. shares Nos. 92,501 to 60, 000 .. 8 18 es 4 — bxd 4— 5 41 wee 
54,000 prompte & Co., Nos. 1 to 54000  ... | 6 * 74% ss 31— 32 31— 82 = a 
100.000 Do. 5 % 1st Mort. Reg. Debs., 1 to 900 d. 100 —103 100 —103 
' £100, and 901 to 11 000 of £50 red ib Es y» 
- -99,261 Bison & Swan Utd. EL Lat, “ A" ghares, £3 pd. 1 to 99,261 5 6 7 6 $ us 11— 2 11— 2 = 
17,139 Do. 2 do. do. “uA” Shares, 01—017, 139 eee 5 6 6 eee 4t 4$ e ee 
344,023 Do. do do. 4% Deb. Stock Red ..|100| .. $us .. | 88 — 90 88 — 90 ve 
100,000 Do. do. 5% 2nd Deb. Stock Prov. ipods fie 100 ibe .. | 96 —100 96 —100 . 
112,100 | Electric Construction, 1 to 112,100 ... 2| 6 & 6% .. 12— 21 1j— 2i 2 5 
25,000 Do. do. í Cum. Pref., 1 to 25,000... isi 27 si sus 2 3 2 3 . : 
182,500. Do. do. Perp. 1st Mort. Deb. Stock .. Stock 895 .. 101 —104 101 —104 m 885 
95600? Greenwood & Batley, 7 "d Cum. Pref., 1 to 9,600 .. ..| 10| 7 15 I 10 — 11 10 — 11 s * 
35,000 pere (W. 2 F Works, Ord. .. 922 — : 14 20 * 151 — 105 16 — 17 162 | 16i 
35,000 do. 4 EI 7 TI 51— 54— 6 TT eas 
50,000 De do. ort. Deb. ‘Btock... stock 108 x 109 —113 113 | 110 
50,000 5 Ghitte-Percha = Telegraph Wome . | 10 10 * 10 [4 .. | 204— 214 | 20$— 213 202 | ... 
300,000 Liver TS E i Ist Mort. Deb 100 i x six 101 —104  /|101 —104 ni eee | 
37,500 verpool Over way “ae ..| 10 51 3} B 8 — 8i ir "ni ! 
. 10,000 |f Do. do. "Pref, £10 padde. | 10 — 1315 13 — 14 s Mn | 
37,350. Telegraph eee d Maintenance —. | 12 174% 41 — 45 41 — 45 411 41 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 .. |101 —104 101 —104 i A | 
20,000 | Telegraph aaa Fa Ord. Nos. 1 to 20,000 ... 5 8 [4 19 p^ — 12 11—12 118 11 : 
20,000 Do. 5 95 Cm. Prt. Nos. 1 to 20,000.. 5 6 53— 6 5s au : 
540,0001| Waterloo and City 7 Railway, Ord Stock . 100 39) 39 3% 8 — — 96 xd| 93 — 96 3 | 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated al) shares are fully paid. | 
LATEST PROCURABLE QUOTATIONS OF SECURITIES Ux OFFICIALLY QUOTED. 
d Kensington, Debentures of £100, 101—104. Bearings an d Kaightsbri Electri » Ordinary Shares (faliy 
Brom dated Tele hone Construction and i 8/—4/- p 11—13; e Gamulative 6 £5 (fully * 7 De- | 
National Eleotri Wiring, 19/6 ä 101—104. Dividend, 1900, on Ordinary Shares 13 &. | 
Oldham, Ashton, and Hyde Electric Pai Pa.), Ord. {210 på) Or AT | “T. Parker, £10 (fully paid), 161. | 
"M * om eid Share 1 7 Bank rate of discount 4 per cent. (February 21st, 1901) "SM 
MARKET QUOTATIONS, Wednesday, February 27th. 
CHEMICALS, &o. This week. Last week. Ino. ot Deo. METALS, &o, (continued.) This week | Last week. Ina. or Dec. 
roohlo e£. per ow.“ 5 6j- - g Copper Sheet — .. .  .. perton| £86 495 Z 
2 Acids leio i ee ee E eat sj. si. ee g 99 d. 0 . e. Par ton £26 £86 es 
a2 „ os .. perowt| . 8 82/- ee € „  (Blectrolytic) Bars per ton £982 £82 "S 
a „ pup urio.. e» .. por owt. 5/0 5/6 ee © n a Sheets per ton 490 290: ae 
3 ( 515 per on 228910 £33 10 d e i HO. Wire 15 14. ML : 
— ̃ — ¹(u M MEE Ee E: 
Blesching pow wder .. Per ton £1 £1 if „ Sheet Per lb. bj- 
a Bisulp of Carbon . . porton £15 215 oe * German Silver Wire «e Per lb. ue 
a Borax 1. ‘ee per ton £17 10 £17 10 T h Gutta-percha fine . per lb. . — 
a Bensole (90 * ) oo e. per gal. 96 1). es h India-rubber, Para fine e. per 1b. piri ^ 878 234. inc, 
a i T .. per gal. 6 576 1 Iron, C. Shee per ton £ 418 
a Co Sulphate . per ton £25 i  ° Pig (Cleveland warrants per ton 46/8 46/1 44. dec 
a Lead, Nitrate Per ton £25 £25 | $ „ Fo per ton| From 411 | From £11 £ 
a „ Whites per ton £81 £81 | í » Borap heavy..  ..  .. per ton 70/- to 79/6 | 10/- to "3/6 š% 
a ee niei " «x .. per 2 1 i í „ Wire, galvanised No. 8 .. perton| 410 5 5 1 is 
à Methylated Spirit siue o. jen : si. 58/6 na Lead, English TA .. per z ps n { to 415 à sl 7/6 dec. 
r iD. e ee es " 
Dr m P Dept ae ^ Menn Wire No. . . berl.| 8 8/- a 
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expense where tbe power factor is a normal one. 
generators are wound for a factor of 8. 
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ELECTRICAL POWER IN BRITISH WORKS. 


i Read before the Gloucester Engineering Society, February 
four ded ` 19th, 1901, by 
W. GEIPEL, M. I. E. E. 


` (Concluded from page 342.) 


- I now come to the question of the generators, which involves the 
consideration of the ralative methods of the continuous and alterpat- 
ing currect. Ido not think it possible to lay down a hard and fast 
rule as to the selection, beyond stating that the two most sui'able 
for a works are, the 2-wire continuous current system aod the 
3-phaze system, using Star winding, so that lamps may be con- 
nected between the neutral wire and.the phase wires. 

There ie little or nothing to choose between the two sy.tems on 
the score of efficiency, so far as concerns the percentage of power 
lost in the transmission. The continuous current is probably 
more suitable for small worke, where the number of motors is few, 
and the commutators of less importance. For larger works there 
are advantages in the use. of the 3-phase system, (which should 
certainly be carefully considered. In the first place the generator 
itself is more mechanical, the current passes direct from the 
winding of the armature through bound terminale to the con- 
ducting cables. There is no commutator required beyond that 
on the exciter, which has to deal with less than 5 per cent. of the 
total current. The hcavy armature bars and connections are 
atationary, and there is not, therefore, the same difficulty in 
effectually insulating trem, as is found in the oase of continuous 
current generators. 

The regolation of continuous current generators is generally 
done by compound winding. Three-phase generators have 
also been so arranged, but for the latter I prefer to make use 
of anautomatic regulator. That known as the Chapman Regulator 
acts admirably, aud is in use, amongst other places, at the Bristol 
Waggon Works. It consists of a series of contacts, over which a 
slider is moved by means of a solenoid, excited by current taken 
fcom the exoiter. This solenoid is controlled by a relay placed in 


the main circuit, which actuates the solenoid according as the 
voltage is above or below normal. 


I should mention that the 
solenoid is designed specially to annul: all sparking at the relay 
contacts. There appears to be no difficulty with this device in 
rice maintaining the voltage within.1 per cent. up or 
own. - 

. Some point has recently been made of the fact that provision 
shou'd be made in alternating generators for the extra current 
due to the power factor of the motors. This, however, ia always 


-duly provided for by makers of 3-phase machinery. There is 


no difficulty whatever in doing it, and it does not add to the 
Usual y, the 


As to the conducting cables for power circuits, there is no differ- 
ence between the continuous current and the 3-phase current as to 
the quantity of copper, with this exception, the voltage is generally 
settled in order that the lighting of the works may be done from 
the same plant, which necessitates that the voltage between the 
lighting wires shall not exceed about 200. In the case of tha 
8-phase, this would be the voltage between the neutral and the 


phase wires; consequently the voltage across the phase wires , 


would be 350. By virtue of this, for the same percentage of loss 
the quantity of copper in the case of the 3-phase motora would be 
less than half that on the continuous system. On the other hand, 
it is possible to effect an economy in this respect in the case of the 
continuous current by using 3 wires and 400 volts. This, how- 
ever, involves the use of two generators, or, at any rate, two com- 
mutators and armature windings on one generator ; otherwise, as is 
now more general, an external balancing dynamo motor—compli- 
catione which in the case of the 3-phase are not necessary. I may 
mention here that in the Bristol Waggon Works, where my firm 


fixed up a 3-phase installation, I found tbat by making the worst | 


condition of balanoe, viz., by switching in all the lamps on one 
hase, and none on the other two, that the difference in the 
ighting effect could not be observed: it was only between 2 and 3 
r cent. 

P is sometimes urged as an objection to the 3-phase system 

that, instead of having two conductors to run, there are three. I 

have not found this any disadvantage whatever, while for the 


larger motors it is really an advantage to be able to run three small 


instead of two heavy cables. 


As to the motors, it appears to be generally admitted that the 


3- phase induction motor is ef a stronger mechanical design, more 
particularly in the revolving parts. The current in the revolving 
part has no electrical connection with the circuit. It may have a 
very low tension, thus rend: ring the iosulation of the winding more 
permanent. In the case of the continuous current motor, there is 
not only the commutator difficulty, but the rotating armature 


. must be wound. with a large number of small windings, and must 


be insulated to stand the full pressure of the supply. The only 
part of the 8-phase motor which is in connection with the supply, 
and therefore has the full pressure, is the stationary winding ; this, 
like the generator, is connected to tbe circuit through bound and 
insulated terminals; there ‘is no point therefore in the circuit, 
either at the generator or motors, which is exposed to the touch 
of workmen. E 
Either system can be used for working at conetant speed 
or at variable speed. In the case of variable speed, where 


large torque is required at low sp:eds, the continuous current 


series wound motor is, perhap», more suitable; if it is not a 
desideratum that the torque should be largely increased, then 
the 8-phase motor is equally suitable, and it has the additional 
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advantage that the speed controlling apparatus has nó connection 
with the ma'n circuit, while, in the case of the continuous current, 
the controller must be carefully desigued and operated on account 
of its being in the main circuit, and subjected to the full pressure 
- thereof. I may mention in this connection that my firm have 
supplied to the Patent Shaft and Axletree Company a dozen motors 
of 20-H P. each for operating their various heavy oranes, the motors 
being used at variable speeds with the controlling apparatus in 
the rotor circuit. | 
There is a further advantage which may be claimed for the 
8-phase motor and that is that temporary overloading has no 
deleterious effect, and where the load is unduly increased, such as 
it may be by hot bearing or breakdown óf a machine, the motor 
breaks out of step and the safety fuses blow, no damage being 
done. Overloading in the case of continuous current machines 
may damage the commutator and cause much trouble. It is 
stated that 90 per cent. of the repairs required by continuous 
current machinery are due to the commutators. 
There is little to choose between the switching apparatus required 
by either system. For continuous current only two switches and 
fuses per feeder circuit are necessary, while for the 3-phase 


AUTOMATIC CIRCUIT BREAEEBS. 


three switches and fuses are required, but as these are for smaller 
currents there is little difference in the cost, ifany. I have found 
it better to use the automatic cirouit breaker, now commonly used 
in the United States, in place of the usual switch and safety fuse. 
When an abnormal load opens the circuit through the blowing of 
the ordinary safety fuse there is a delay caused In replacing the fuse 
moreover, there is a tendency for workmen to replace with & fuse 
which is too large to be safe; this, of course, robs the circuit of its 
po and frequently results in damage. An ex:e'lent circuit 
reaker at a reasonable price is made by the Ward Leonard Oo., 
combining & band operated switch with &n automatic device for 
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DiLuxam OF CONNECTIONS OF MoTon SWITCH. 


opening the circuit which can be set to open at any prearranged 
current. Here are some samples of these oirouit breakers; they 
are also shown in the illustration both single and double pole. After 
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acting the switch is always ready to be re-closed, and should 
it happen tbat the fault in the motor or its circuit remains 
the switch instantly re-opens. Only those who have had to 
replace large fuses appreciate fully the advantage of such a device. 
These circuit breakers are generally fixed on the main switch- 
board. At or near each motor it is customary to place the 
starting switch. For the 3-phase motor, with the exception of 
the larger sizes, nothing more is necessary than an ordinary switch 
and fuse, or a cirouit breaker of the type above mentioned may be 
used. For the continuous courrent motor it is necessary to provide 
a starting resistance in addition. This resistance should be switched 
in gradually, otherwise damage may be done to the commutator by 
too rapid starting. Ward Leonard, who has given special attention 


Warp Leonard MOTOR SWITCH. 


to this subject, has designed what he terms a“ fool-proof " motor 
switch. There isa sample “ fool-proof'' switoh on the table, and 
I give an illustration showing the connections and outside appear- 
ance. It prevents the attendant from operating the resistance 
awitch too rapidly, it opens the circuit if the current becomes 
excessive or if the voltage fails, even during the period of starting- 
up the motor, while in no case can the motor be restarted without 
firat inserting the resistance. This is a desideratum, as the 
attendant is apt to forget to reinsert the resistance before re- 
starting and damage results. 

It has been urged against 8-phase motors that they run at a 
high speed. I have not, however, found their speed to be greatly 
different to the continuous current motors which I have installed ; 
in eome cases it is slower, in other cases faster. Of course, it is 

sible by extra expense to greatly reduce the speed of either 
form of motor, but the cost is prohibitive, so that it is usual to 
resort to some method of reducing the speed of the motor either 
by belting or gearing. 

I have recently used a very neat and compact speed reducing 
gear which does away with belting and toothed gear. It is known 


as the Oentrator gear, and has been for many years largely used for 

driving laundry and dairy machines. Referring to the diagram, 
^ 
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with the motor, and the only resistance used is a small fei 
rheostat, which, at the most extreme range, absorbs but 2 pe 
cent. of the energy absorbed by the series resistance, while 
eneraly it absorbs much less. Further, it is provided with | 
e number of small contacts, so that in ing from one to the 
other there is not that jump in the speed which is so objectionshls 
+ — are the supply maim. 
ABC is a motor generator, of which 4 is the small motor, B th 
generator armature, and c the generator field; D is a fie 
rheostat for the 8 E is the armature of the driving moter, 
and F is the field thereof. The motor generator is one-half of the 
rated power of the 1 | motor. Each of the fields is excite 
directly from the mains in e la its armature. In serie 
with the field c of the generator, there is inserted the rheostat p, which 
oan be arranged for reversing, as shown in the . The moter 
generator runs at constant speed, but the voltage of éhe generate 
armature is varied according to the strength of its field c, so ths: 


WanRD LEONARD SysrEM OT Moron REGULATION. 


it ean give any voltege from ea up to its maximum, whicb, 
in the particular arrangement shown in figure, is the same s 
that between the mains. This armature is in series 
with the armature of the driving motor m, so that the cu. 
ren$ used for driving the motor E always passes through 
the generator B. Ib will be seen that by operating the 
swi of the rheostat D, the generator B oan be made 
either to assist or to oppose the voltage between the main 
+ and -; when it is fully excited, and opposing the main voltage, 
there is no difference of potential across the motor armature £ 
and this is the condition when starting. As the rheostat à 
gracoa switched into circuit, the opposing voltage of generates 
alls, and the armature of the driving motor x rotates at first very 
slowly, but the current passing may be the same as the maximum 
load current, so that the torque at the starting may be a maximun. 

The maximum torque, then, is obtained without a resistance is 
series with the motor armature, for the armature B of the generator 
has merely a back clectromotive-force action, which absorbs no 
energy. As the rheostat is still further switched out of circuit, 
the opposing electromotive force of the generator B becomes lew 
and less until it is zero, and the motor m is driven at half speed, 
having across its terminals the full voltage of the mains. Further, 
as the field rheostat is reversed and gradually switched out d 
circuit, the generator B s to assist the voltage of the maiz. 
and when the rheostat is finally switched out of cironit the 
generator B doubles the voltage of the mains, and the motor! 
works at full speed. 
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'"CEgNTRATOR" SPEED Repucina GEAR. 


2 is a oentral roller on the motor shaft between which and the 
outer adjustable ring 12 the flexible steel rings 9 are pressed so 
that they become slightly oval. Inside of the rings are e 

rollers 8, these are pivotted to the disc 9 which is keye 
slow-driven shaft. 


invented by Ward Leonard. This system is more 
suited to cases where the motor is required to work t 


machine, it i$ usual to run it roun 
of its full speed. To explain this system fully is beyond the 


fitting 
to the 
Às the motor turns the roller 2 the steel] ringe 
rotate and carry with them the diso at the desired reduction in 
speed. Another very ingenious method of reducing the speed of 
motors, and at the same time of increasing the torque, has been 
dai 
ugh very 
large ranges of speed, such as in printing, where, in setting the 
&t something like 1 per —, 

6 0 
my paper; but I give an illustration showing one of his methods. 
The regulation ig done without any resistance whatever in series 


It will thus be seen that the armature of the motor 3 09 
always operate with its maximum current, while the Rs 
supplied thereto varies directly as the speed at which it is d 
the motor shall be driven without the use of any resistance € 
energy-wasting device in circuit. — 

In addition to driving printing machinery, this system i$ 
for large cranes, fast and heavy lifts, for naval purposes, 
as training guns, haulage machinery, and various other purpo™ 

In conclusion, I will sum up the advantages of electricity apari 
from the efficienoy of transmission, and the saving in apis 
which in moet machinery establishments would pay for i 
additional cost of the electric plant in from two to five years; $27 


are :— f 
(1) Absence of overhead shafting, which requires special oon 
struction of shops, and causes vibration, dust and dirt 
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(2) Absence of belts, dust arising therefrom, repairs necessary 
| thereto and ehadows. | 
8) Olear head room for the use of electric cranes and hoists. 
4) Better light and cleanliness. 
5) Regularity of speed of machinery, and saving of wear and 
tear thereof. : 
(6) Placement of machinery to facilitate handling of work. 


(7) Easy application of motors for special tools, such as key | 


seating, cylinder boring, air compressing. 
(8) Facility of running one or two machines without the rest 
for working overtime. 
(9) Special suitability for working cranes and lifting apparatus. 
10) Ease of extension. 
11) Utility for electric lighting and other purposes. 
(12) General flexibility of the system. 
(18) Increased output. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


ON THE TRAINING OF ELECTRICAL ENGINEERS. 
By Joux T. NicoreoN, D.Sc., M. Inst. C. E. 
(Paper read February 12th, 1901.) 


(Concluded from page 347.) 


‘Wits regard to the one day per week of the student's last year 
which was told off for work in the electrical drawing office, my 
friend, Prof. E. B. Owens, of McGill College, has found it an excel- 
lent plan to take up the design of a complete line of machines to 


meet given commercial conditions. Each student takes one, and 


the advantage of having all the students in the class working on 
machines of the same type, but of ditferent dimensions, is that by 
5 notes they are able to see clearly the change necessi- 
tated in the dimensions, as the output or conditions of running 


vary. 

A set of both direct and alternate current machines should 
always be taken up. <A good plan is then to submit the data 
compiled and the 
whose business it is to design machines for the maintenance of a 
reputation and the earning of an income on money invested in the 
manufacture of electrical machinery. 

In this way the attempt may be made to impart to the student 
information possessing a real market value, without sacrificing the 
study of broad principles to unnecessary detail. 

An important expedient for bringing the electrical engineering 
college into close contact with the ever varying practical develop- 
ment of the subject, is to obtain the services of specialists in the 
several fields of current work, in giving courses of lectures on the 
status and probable development of their special line of activity. 
Courses of from six to ten lectures each, upon which the student 
should be examined, as upon work given by the ordinary instructors, 
are best adapted for dealing with such special topics. One or two 
lectures by a distinguished engineer, although interesting, do not 
meet the requirement. 

Another most important study which ought to be mentioned in 
this connection is what is called by the Germans, Wirthschaft- 
lichkeit,“ and which may perhaps be rendered the economics 
of engineering design." Its object may be most easily explained 
by taking an example from the work of an American college which 
is due to my friend Prof. Owens. | 

It was required of every electrical engineering student in this 
college that, towards the end of his course, he should figure out the 
design of either a lighting or street railway plant. A number of 
scale drawings of towns of various sizes were available, and from 
known or assumed conditions the position of the station was 
assigned. Then, in the case of a lighting plant, the locations of the 
individual customers was taken as given, with particular load 
diagrams for each. From these isolated diagrams the nature of the 
station load was determined and the machinery and circuits laid 
out. Allthe circuits were calculated and were shown on the map, 
together with one and the more important accessories. Outline 
plans for standard machines were readily obtainable, and the station 

was arranged by their aid. Full specifications for the plant were 
then drawn, definite as regarded the results to be obtained, but 
impartial as regarded different types of plant. Lastly, a bill of 

was made out and the costs estimated for some one type of 
standard machinery, using price lists and allowing for labour; and 
the expense of operation and maintenance, together with the income 
necessary to render the installation a paying investment were deter- 
mined. Such plans and estimates were then checked by a con- 
structing engineer, whose business it was to be in touch with such 
nati 3 

This department of study, which really constitutes the daily 
duty of the designing engineer, has been to my knowledge almost 
. wholly neglected in all save one or two German and American 

colleges. Such a worked out example as the above places in due 

ve the relative value of the various portions of the pupil's 
whole curriculum. Hitherto we have mostly been content to 
discuss with all elaboration the design of our machines in regard 
to their general convenience and adaptation to their purposes, 
keeping in view simplicity and safety of operation, easiness of 
adjustment, and facility of repair; we have also exhaustively 
treated the elements of strength and rigidity, and the balancing of 


the rotating or other moving parte; in some instances the ideas of 


wings prepared, to the criticism of someone - 


harmony of proportion and of elegance of detail have even been 
entered into; but very seldom have the really vital questions of 
cost of construction and total cost of production of different 
designs, in relation to the respective expenses of their maintenance 
for operation and for repairs, and of their durability, been duly 
approached in the professional college or school. Yet these are 
the governing factors in the everyday settlement of engineering 
problems ! 

The course of training for an electrical engineer, which has 
been somewhat hurriedly, and I fear incompletely, sketched in the 
above remarks, nevertheless outlines the curriculum which a not 
inconsiderable experience in such matters leads me to recommend 
as being best adapted—not in any sense to produce a complete elec- 
trical engineer—but to impart to a youth of moderate ability and 
unflagging devotion the capacity to follow with success that arduous 
calling. It must be recollected that the British engineer of the new 
century will need not only to know and to be able to use that which 
has been perfected by his predecessors, but to be continually experi- 
menting and improving upon what already exists, to be devising 
new lines of activity, and to be discovering fresh fields of operation, 
if we are to maintain not merely our industrial supremacy, but even 
our national independence, in the tremendous struggle for commercial 
existence which is now impending. 

In conclusion, I would press upon the members of this Institution 
the strong conviction I hold of the expediency, from the point of 
view just referred to, of at once establishing some arrangement 
whereby the more eminent young employés of our manufacturing 
houses may be enabled and encouraged to return, for periods of months 
at a time, to the laboratories of their schools or colleges for the purpose 
of spending their whole energies in the prosecution of industrial 
research for the benefit of the firms employing them. This system 
is already partly in vogue in Germany and America, and has produced 
most gratifying results. But this and all the other questions in 
regard to the proper education of our young engineers are entirely 
in the hands of their future employers. If the leaders of British 
industry do not realise the national significance of such higher 
scientific training as is here proposed, it is futile for the heads of 
our coll and technical schoole to seek to thrust forward their 
projects in their despite. " 


DISCUSSION. 


Mr. W. G. Rones said the disadvantage of the system of teach- 
ing in England was that the teachers for the most part were utterly 
practical men, whose ideas were to make the work as abstruse as 
possible rather than eliminate those mathematical matters which 
were positively disheartening to young engineers. Boys were— 
boys; they wanted pleasure as wellas work, and they could not 
be expected to put in more than two or three nights a week attend- 
ing classes. Two classes a week were quite enough for a youth to 
take up, one night laboratory and one night theory. He knew 
from -experience that the attempt to crowd much into classes at 
night was fatal, and could only produce physical wreck. If they 
wished to assist those boys belonging to the poorer classes, whose 
parents could not afford to keep them at school orcollege until they 
were 16 or 17 years of age, the object of their teachers should be 
to give them as practical a knowledge as possible, and to eliminate 
as many mathematical difficulties as possible. 

Prof. A. S. WiLsoN thought it would have been better if Dr. 
Nicolson had said that he was dealing with an ideal training and 
not with a training fit for the present day. The material that they 
had sent to them from the secondary schools was of very poor 
quality indeed. If they hoped, as they did hope, to have their 
secon education put on a better basis, and got from them those 
that could write—they sometimes could not do that—they might 
be able to do something of the kind Dr. Nicolson had spoken of. 
They wanted colleges in centres so that the youth of one centre 
could be sent to the college to get a training. They had one in 
London, in the Central Technical College, and they might have one 
in Lancashire. At the present time it was difficult to get a well 
trained youth into works at all. Employers said we don't want 
these men in our works, we want workmen. As for the idea of 
studente going for two years into works after they have left secon-. 
dary schools and then leaving them agaín to go into technical col- 
leges, the British employer of labour did not give much help in that 
direction. At present it was impossible to get a youth in for a 
short time. : 

Mr. C. H. Worpinauam thought that Dr. Nicolson had spoken 
of the training of electrical engineers, not of technical workmen. If 
a man were to make it a profession he must enter it by the proper 
course of study and by devoting a certain portion of his time to 
the work. He thought it was only a very exceptional man who 
derived benefit from evenjng classes. As regards the ideal course 
of Dr. Nicolson, he thought the course admirable, but he did not 
agree with the order in which it was to be taken. In his judg- 
ment, it was best for a boy to go straight from school to college, and 
then enter the workshop. 

Dr. C. H. ‘Lees said that the early training of the youths they got 
was so deficient that they were not likely to attain Dr. Nicolson's 
ideal for some time. Those who came to be technical engineers 
should come direct from school to works, 

Mr. W. H. Gem thought the most important suggestion of the 
paper was in the last ph. One firm in that district had 
made a start in the direction suggested, and he was able to say that 
the experiment was likely to be very successful. 

Mr. Guy agreed with Mr. Wordingham, that to make an electrical 
engineer meant a great cost—several hundred pounds—if he were 
to know all that was wanted-for public works and by public bodies. 
The higher training was very desirable, but he thought there were 


very few who could follow out the course sketched out by Dr. 
Nicolson. l i 

After a few further remarks by Mr. RHODES, 

The CHAIRMAN said he looked at the matter from the point of 
view of an employer, and was entirely in disagreement with Dr. 
Nicolson, and in agreement with Mr. Wilson. To have to break a 
boy from school at the age of 16, when he was learning how to 
learn, was a most serious matter. If he were going on to the 
University, it was a bad thing to have to break away from school 
life or college life. He was rather astonished when going through 
tbe works of the General Electrical Company to see some young 
men who looked very smart, and were hard at work. He was told 
they were the University chaps. They had come when they had 
attained the ages of 21, 22 or 23. It was very bad indeed for a 
boy to work during the day and then to work hard in the class at 
night. At 16 or 17 boys wanted a certain amount of football or 
something of that kind. 

A letter from Mr. S. Joyce was read, after which Dr. Nicolson 
replied. The cordial thanks of the meeting were then tendered to 
him for his paper and the proceedings came to an end. 


PHYSICAL SOCIETY. 


ORDINARY MEETING HELD FEBRUARY 22ND. 
Prof. S. P. Tuompson, President, in the Chair. 


A paper on “How AIR SUBJECTED TO X Rays LOosES ITs Dis- 
CHARGING PROPERTY AND HOW IT DISCHARGES ELECTRICITY,” 
by Prof. ExiLi0 VinLLABI (Hon. Fellow), was read by the 

` CHAIRMAN. 


Air made active by X rays in passing through a long tube coiled in 
many turns loses much more of its discharging power than it does 
in passing through the same tube if straight. During this process 
the tube charges itself toacertain potential. If active air is 
allowed to stream on masses of wire gauze or wound up ribbons, 
enclosed in tubes, the metals, independent of their nature, take a 
positive or negative charge according to whether the active air rubs 
against them with force or lightly. Experiments have been per- 
formed to prove this. For instance, tubes of copper or lead, if 
short and straight, take negative charges, but if long and coiled, 
they take positive charges. These phenomena eaunot be attributed 
to chemical actions, but seem to be produced by a special rubbing 
of the active air upon metallic surfaces, as the result of which they 
assume one of the charges, and the other charge ought to manifest 
itself in the air. This is not the case, the charge of the air being 
often of the same kind as that of the metals. It has previously 
been shown by the author that active air by streaming against an 
electrified body is reduced either to ordinary air or to air charged 
with the electricity which disappears. Hence it may be supposed 
that the active air in rubbing upon the metallic surfaces develops 
the two electricities, one of which manifests itself upon these 
surfaces, and the other goes to reduce the active air to ordinary air 
and therefore does not become manifest. The electroscope used in 
the experiments consisted of a fixed brass plate and a gold leaf 
whose position was determined by means of atelescope with an 
eye-piece scale. 

The CHAIRMAN said he had observed the fact that metals were 
charged sometimes positively and sometimes negatively by active 
air. 

Mr. Watson asked if any experiments had been performed on 
the viscosity of gases rendered active by X rays. | 
. The Society adjourned until March 8th. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(GLASGOW SECTION). 


A METHOD OF COMPENSATING VOLTMETERS FOR THE 
VOLTAGE DROP IN LONG FEEDERS. 


By MICHEL B. FIELD, A. M. I. C. E. 
Paper read February 13th, 1901. 


A PROBLEM which often confronts the central station engineer is 
the measurement at the power house itself of the voltage obtaining 
at distant parts of his network which supplies current for, say, 
lighting and power purposes. In fact, it is very often of far greater 
importance that the engineer in charge should know accurately the 
value of the voltage existing at the distributing network, or, better, 
the lamp terminals or motor terminals, as the case may be, than 
that obtaining at the central station bus bars themselves. In cases 
where the distributing network lies at some considerable distance 
from the power-house, and is fed with current by means of “feeders,” 
the drop of voltage in the latter may vary from zero, when the 
network is very lightly loaded, to 10 or 12 per cent. when the 
network is heavily loaded. Under such circumstances the engineer 
requires, of course, so to regulate his generators that the voltage at 
the network or lamp or motor terminals remains constant; in 
other words, he must raise the bus bar voltage iu the power house 
above the normal by an amount. equal to the drop in the feeders. 

In such cases a very usual course to adopt is to mount on the 
switchboard in the central station voltmeters which are connected 
to. points of the network by means of "pilot" wires, and thus 
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indicate the true voltage existing at those points. The engineer in 
charge can then readily regulate his generators so that, under vary- 
iug conditions of load, the voltage indicated by these voltmeters is 
maintained constant. s 

In the year 1882 Dr. Hopkinson patented an arrangement for 
effecting the same purpose without resorting to the employment of 
pilot wires. His method consisted of compounding the shunt 
windings of electro-magnetic voltmeters with a few turns of thick 
wire, through which the main feeder current, or a proporticnate 
part thereof, flowed. In this way a voltmeter connected to the near 
end of a pair of feeders might be compensated for the drop alonz 
the feeders and would thus indicate the voltage existing at the far 
ends, and obviate the necessity of employing pilot wires. 

There is, of course, no great disadvantage in employing pilot 
wires for the purpose named. beyond the cost of the same, which 
will amount to at least £90 per mile per twin wire. If it be 
possible to save this sum, which, especially in the case of long- 
distance transmissions or networks covering extensive areas, will 
amount to a very considerable sum, by merely adding a suitable 
arrangement of resistances at the switchboards, it will of course be 
advantageous to do so. Moreover, by obviating the pilot wire, we 
obviate the trouble often connected therewith ; and while ing 
on this point I would call attention to the fact that it is by no 
means uncommon for pilot wires to give trouble. What the reason 
usually is I do not know. Whether it is that while laying them 
they are considered as an adjunct of no vital importance, and there- 
fore the necessary care is not devoted to their instalment, or 
whether it be for other reasons, is not a matter for discussion here. 

Compounding coils of the above description are of course quite 
inapplicable to voltmeters constructed on the d'Arsonval principle, 
e.g., Weston voltmeters, and in consequence of the almost universal 
preference shown by central station engineers for instruments of 
this class for continuous-current work, the writer some little while 
ago devised a method whereby any voltmeter whatever may be com- 
pensated for the feeder drop of either a two, three, or multiple wire 
system without necessitating constructional . modifications of any 
kind, and, beyond that, can be arranged to indicate the average volt- 
age obtaining at any group of distant feeding-pointa, 

The method is capable of very general application, but three 
instances of its use are of special interest. to central station 
engineers, and it is the object of this short paper, firstly, to describe 
briefly these three applications, and, secondly, to investigate 
analytically the accuracy of the same. The three cases for con- 
sideration are :— 

(a) The measurement on the same instrument not only of the 
actual voltage existing at various feeding points of a two- wire net- 
work, but also the average of the voltage at all the feeding-points, 
or the ee voltage at any desired group of feeding points of the 
network. 

(b; The measurement of the individual feeding-point voltages 
aud the average voltage at any group of feeding- points of a net work 
on the three, five, or other multiple wire systems. 

c) The measurement by means of a low tension electrostatic 
multicellular voltmeter of the voltage at the far end of a long singie 
or multiphase power transmission line working at extra high tension, 
and possibly possessing a comparatively large self-induction. 

Let us imagine a large distributing network supplying current for. 
lighting aud power purposes over a considerable area. It is evident 
that a voltmeter in the power house so arranged that it indicated 
directly the average of the voltage all over the network would 
provide the engineer in charge with much more valuable informa- 
tion than one arranged only to indicate the actual voltage at some 
particular point of the network, for it is clear that the engineer 
should strive to maintain the average voltage at the normal value. 
Now, although it is not easy to obtain the true average of all points 
of the network, this may be approximated to by measuring the 
average voltage existing at all the feeding pointe; this information 
would as a rule be a sufficient guide to enable the central station 
engineer to maintain the average voltage over the network itself at 
its normal value. 

It might further be advantageous for the engineer to be able to 
measure thc average voltage existing at some one group or . other of 
fceding-points, e.g., during one portion of the day he might perhaps 
wish to pay most attention to keeping the average voltage through- 
out the commercial portion of the town constant, and at another 
time it would be of more importance to maintain the average 
voltage throughout the residential portion of the town constant. 
He might further wishto know at any instant what was the actual 
voltage at the end of some one long feeder supplying an outlying 
district, more especially if this feeder contained a booster so that 
the voltage was capable of independent regulation; all of these 
conditions become possible by the method about to be described.. 

Case A.— The additional switchboard apparatus necessary for this 
case— for, say, a continuous-current system—cousists of a low- 
reading Weston voltmeter with a suitably graduated scale ‘c.g, 
an ordinary 600-volt Weston with the series resistance removed 
would serve perfectly), a multiple contact voltmeter switch, a set of 
voltmeter resistances which would be mounted in an out-of-the-way 
place at the back of the switchboard, and, further, a series resistance 
for insertion in each feeder circuit. These latter resistances would 
be similar to those usually supplied with Weston ammeters, and 
would be such that the drop across them with the maximum current 
would be of the order of ¥,th volt, or less where exceptionally 
heavy feeder currents are dealt with. 

The multiple contact switch would be arranged for as many 
“ positions" as groups of feeding points required. Suppose, for 
example, three feeding circuits A, B, C left the station, a. four- 
way voltmeter switch might be advantageously employed. With the 
switch successively in the first three positions the voltmeter would 
indicate the feeding-point voltage of the network at 41, B., ci 
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respectively, while with the switch in the fourth position the volt- 
meter would indicate the average voltage at the feeding-points 
Ay, Bi, Oi. 

Two distinct arrangements are shown in figs. 1 and 2. Fig. 1 
shows the simpler of the two, but involves the disadvantage that the 
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average voltage of 41, Bi, C1 can only be obtained if all three feeding 
circuits are switched in. It is, moreover, only possible to determine 
the individual values A1, Bi, and C, if the corresponding feeders be 
switched in. 

In fig. 2, on the other hand, a modification is shown whereby the 
individual voltages Al, Bı, Ci, and the average of A), Bi, Ol, are given 
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correctly by the voltmeter with the switch in the corresponding 
positions, whether some of the feeder circuits be switched in or not. 

This involves extra complication in the multiple contact switch, 
in which case it may conveniently be constructed on the same lines 
as a miniature tramcar controller. In fig. 2 the contact cylinder 
has, for the sake of clearness, been developed on a plane. 

RI, Bs, Rg are the inserted series resistances in the feeder circuits; 
shunt resistances (divided into 7; and 72) are connected in fig. 2 
across each pair of feeders, in fig. 1 across the bus bars. The letter 
p represents that the particular connecting wires so distinguished 
must have sufficient resistance to prevent any appreciable inter- 
change of current between the various feeder circuits when the 
switch is in the fourth position. v M is the voltmeter, and s a 
shunt which is connected across the terminals of the voltmeter when 
the switch is in the fourth position, in order to keep the calibration 
of the voltmeter correct. 

Briefly explained, the principle involved 


If ri be (x ) n part of ri + r4, the drop of pressure down r, 


is as follows:— 


will be (4 )th part of the bus bar volts. Again, if m, be 
( je part of the whole feeder (go and return) resistance, 
the drop along R, will be (* js of the toial drop. The volt- 
meter, then, if connected to one feeder measures (th part of 


the bus bar voltage less (- „ )en part of the drop, i. e., ( E th 


part of the voltage existing at the far end of the feeder. If a 
number of- feeders be simultaneously connected to the same volt- 
meter, this latter will indicate the average of all the individual 
voltages. Ihe connecting wires must, however, as already stated, 


- 


have sufücient resistance (p) to avoid any appreciable interchange 
of current between the different feeder circuits. 

The action of the shunt s, which is necessary with the arrange- 
ment shown in fig. 2, but not with that shown in fig. 1, will be 
found fully explained in the analytical treatment of the subject. 

It may here be mentioned that the writer, on subsequent investi- 
gation, found that particular cases of his method had been 
anticipated by Mershon in America, and by Crompton and Ashley, 
and later by Heap, in England.* 

Mershon’s patents relate exclusively to alternating currents, since 
he bases them fundamentally on the use of either current or potential 
transformers, or both. Fig. 3 shows one of Mershon's arrangements, 
though many equivalent arrangements are illustrated in his patent 
specifications. 

Mershon’s object is to compensate the voltmeter not only for the. 
ohmic but also for the inductive drop of the line, and his arrange- 
ment is only used in connection with single lines ; ; te. it corresponds 


to case (a), where the number of feeder circuits is unity. 


As is evident from fig. 3, the shunt resistance 7; + rz of fig. 1, is 


replaced by a potential transformer whose ratio is n: 1. Further a 
resistance and a self-induction are inserted in the line whose values 
are (r) times those of the line resistance and self- induction 


respectively. 
Referring to fig. 3, we see then that the drop from a tod will 


be (— )en of the whole drop and in phase with it, whereas the 
secondary voltage of the transformer is (1)m of the’ generator 


voltage, and if the terminals be correctly chosen in phase with it* 
Thus the voltage b c, or that measured by the instrument, is ( L) ur 
n 


of that existing at the eud of the line. 

The anticipations of Crompton and Ashley, and later by Heap, 
are merely case (a), where the number of feeder circuits is unity, i.e., 
they compensate the voltmeter forthe drop of. voltage in a single 
pair of feeders by using shunt and series resistances as explained. 
The diagram of connections for this simple case is shown in fig. 4, 
and needs no further comments. 


Neither Mershon, Crompton and Ashley, nor Heap, however, give 
any method for obtaining the average voltage at any desired group 
of feeding pointe, nor with one exception referred to later on, is 
any method given in the above-mentioned patents applicable to case 
(b), i.e., when unequal currents exist in the go and return feeders as 
in the case of three-wire systems and the like. This case, however, 
is just as important as the foregoing, owing to the extensive use 
now made of the three-wire system. 

In such cases the voltage at the network between the neutral and 
each outer may be required to be known. The switchboard apparatus 
needed is very similar to that already described, the difference 
being that in this case series resistances must be inserted in each 
main, and the potential resistances are somewhat differently 


* Mershon: American Patent 551,982; dated December 24th, 1895. 
T 5 „ O71 839 ; i November 24th, 1896. 

- Crompton and Ashley. - .. 6,695 ; "qe T 1898. 
Hear l, ES . 1898, 
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arranged. Fig. 5 shows the arrangement as applied to but one set. 


of feeders. ‘The voltmeter v will then be compensated for the 
combined drop both iu the outer and neutral mains with which it is 
connected. If the average voltage between, say, the positive outer 
and the neutral at several feediug points be required, the arrange- 
ment of multiple contact switch as in fig. 2 may be employed. 

The principle involved iu this case is somewhat differeut to that 
of case (a), and may be best understood by comparison with a 
Wheatstone's bridge. 

: (To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE ELECTRICAL POWER BILLS OF 1900: BEFORE 
AND AFTER. 


By WX. L. MapGen, Member. 
(Abstract of paper read February 21st, 1901.) 


THE intention is to consider those conditions of our electrical 
industry which led up to the Electrical Power Bills of the past 
session, to describe briefly some of the main features of the Bills 
themselves, and to urge the Institution to determine what its atti- 
tude should be in face of the charges of backwardness continually 
being made in regard to the applications of electrical energy in this 
country. 

After the events of the past year there is little need to urge that 
the national sentiment is as sound among members of this Institu- 
tion as in any part of the community, and tbe conclusion which has 
been forced upon us from all sides that the exteut of our depart- 
meut of industrial work is far behind that of nearly every other 
important nation in the world is sufficiently mortifying. 

We shall bave to take our own part, or we shall find the public 
ordering German plant with the same complacency as they purchase 
German pianos. 

It has become the custom with some of us to devote occasionally 
a few weeks to the visiting of other countries to benefit by the 
experience gained there in the developments of electrical work, 
and thanks principally to the energy of our secretary, this practice 
has become organised, and a largely increasing number now have 
oprortunities of taking part in these expeditions. 

The reflections ensuing upon these visits have no doubt varied in 
depth and in character with the iudividual aud the nature of his 
occupations. 

Oue of our greatest science teachers, in bis presidential address, 
which lives in our memory, referred in inspiring terms to the visit 
to Switzerland, and the revelation it was to us. We were, he said, 
very much like what engineers of 1870 would have been if brought 
suddenly into & generating station, and attributed much, if not 
most, of our backwarduess to our knowing too little theory. 

I am inclined to the view that this lack of theoretical knowledge 
is an effect rather than a cause of our troubles. In Germany and 
Switzerlaud, particularly, we see a systematic devotion to technical 
and scieutitic training, but the Americans have applied themselves 
rather less to the principles than to the applications of science, aud 
it is the latter country which is probably the most in advance of us 
in electrical engineering. 

It is unnecessary, however, to give occasion for & discussion on 
theory versus practice. I am sure we take it to heart that we have 
too little theory, aud willloyally support those who are endeavour- 
ing to apply more scientific methods to our manufactures. I am 
more apprehensive just now concerning the scope for the employ- 
ment of the young electrical engineer when he has been prepared by 

the most approved methods. 

We have no feeliug but cordial goodwill for those friends abroad 
who have made our visits so pleasaut and instructive; but the 
reflections of many of us on our return have been those of indig- 
natioh at the obstacles set in the path of our industry by the 
governing bodies of this country, and of resentment at the wretched 
waste of energy and enterprise which they have occasioned. 

The electrical engineers of the United Kingdom are not to blame, 
and there is no occasion for any apology on their behalf. I am 
aware there may be those who are iuterested in the maiutenance of 
old methods of working, aud we have interval complaints now and 
again for which the Observatory at Kew may for the moment be 
taken as a symbol. But we can put such issues past us for the pre- 
sent, and consider whether it is not our duty to make a united effort 
to secure liberal measures of enfranchisement. 

The position cannot be attributed to lack of ability or inventive- 
ness on the part of British engineers. Some of the most important 
improvements have been worked out in this country, but our envi- 
ronment has been too much for them, and they have found their 
fullest practical application abroad. 

What is the reason, then, that our electrical industry.is behind that 
of nearly every important couutry in the world ? 

It is due, Ín the firet place, to silly legislation by Parliament and 
to obstruction by the numerous local authorities eutrusted with 
arbitrary powers. In the recond place, it is due to a class of quasi- 
officials and their associates to whose direct monetary advantage it 
is that an opposition should be entered to every project in which 
they are not employed. 

There may be contributory causes, but to these, and others that 
flow from them, our chief difficulties may be assigned. 

Ere this Institution was founded an obstacle had been prepared 
for us. In 1870 was passed the Tramways Act, and these are some 


of its leading provisions: A tramway cannot be authorised by 
provisional order without the consent of the local authority of the 
district. If the proposed tramway is to run through two or more 
districts, and consents have been obtained in respect of two-thirds 


. of the length, the Board of Trade may, upon inquiry, dispeuse with 


the consents for the remaiuder. 

When the procedure is by provisional order, the construction of 
the liue can be ab-olutely blocked by notice given in the prescribed 
manner by one-third of the owners, or of the occupiers, of the 
premises abutting upon the road where for so short a distance as 
30 feet or upwards there would be less thau 9 feet 6 inches between 
the outside of the footpath on either side of the road and the nearest 
fail of the tramway. 

Tbe most onerous condition is provided in the notorious 
Section 43, by virtue of which the local authority can purchase a 
tramway at the expiration of 21 years from the date of the order, or 
of any subsequent period of seven years, on the terms of paying the 
then value of the tramway, exclusive of auy allowance fur past or 
future profits of the undertaking, or any compensation for compulsory 
sale, or other consideration whatsoever. 

We shall agree with Mr. Granville C. Cuningham, general 
manager of the Oentral London Railway, that there is, perbape, 
nothiug that has done so much to prevent the relief of overcruwding 
and congestion as the Tramways Act of 1870. Its provisions in 
rigidly limiting the term of the concession to 21 years, aud practic- 
ally fixing the price at which the municipality may take over the 
undertaking at something far below its value, have effectually checked 
the growth of electric eystems. 

If procedure by special Act is resorted to, the Standing Orders 
of the two Houses require in like manner the conseut of the 
local authority, so that the undertakiug is not furthered iu that 
respect, aud is equally liable to be bled for the purpose. The 
froutazcrs are given a locus to oppose, so that a small number of 
them are not so well able, through caprice or other motive, to 
prevent the construction of au importaut liue; but the expense 
and ri-k of procedure by special Act have been suflicieutly serious 
deterrents. | 

I thiuk the net result will justify us in agreeing with Mr. Balfour 
Browne that this same Tramways Act was “a very silly coutrivauce 
indeed.” 

Consider the waste of energy and of enterprise in battling against 
such conditions, aud whether it is any wonder our couutrymen 
have to complaiu tbat we are Jamentably behind the rest of the 
world in the cheap and rapid trausport facilities affurded by elec- 
tric traction. 

We have* pleaded that there is no country in the world which 
would benefit more than our own by the provision of comprehensive 
electric tramway systems, or that stauds more in need of them to 
relieve overcrowding, yet their introduction has been slow aud 
halting, aud carried out in the face of bitter opposition. Iustead of 
lending a helping hand, governing bodies seem to have thought 
they were doing the public a service by narrowing enterprise duwn 
to the scautiest possible outlets, aud in some cases by establishing 
an effective blockade against it. i 

Twenty-six years elapsed—near upon a generation—and it was 
not uutil 1895 that the repose of the Board of Trade was disturbed 
—a body curiously constituted and still more curiously named—and 
it was found that something really must be done. A Commission 
was then appoiuted to cousider the question of tramways and 
light railways, and as a result of their report the Light Railways 
Act was passed in 1896, ouly four years ago. But this was only a 
tentative provision, it expires this vear, aud unless some measure of 
enfrauchisemeut is passed, we shall be thrown back upon the Act of 
1870, which remains effective upon the Statute Book. 

The other great department of our domain, the general supply of 
electrical energy for industrial and domestic purposes, is even yet 
almost entirely governed by the Act of 1882, which was passed at a 
time when “ the state of the art" was such that electrical euergy 
could only be supplied economically for a distance of a mile to a 
mile and a half frum the generating station. 

In effect the legislation was made to match the fact that at least 
one separate station was then required for each town, and the Town 
Council was constituted the authority which could either under- 
take the work itself, or consent to the acquirement of the necessary 
powers by a company. 

In either case the Act contemplated the local authority being the 
ultimate owner of the local undertaking. The clauses as to consent, - 
the period and the terms of purchase, were inspired by the spirit of 
the Tramways Act of 1870, and the effect upon electrical engineer- 
ing as a national industry has been equally disastrous. The result 
was a fiosco. What did Parliament then do? Nothing until 1888, 
when it climbed down in a half-hearted way—aualogous to its per- 
formance iu connection with the Light Railways Act—aud passed 
another measure extending the purchase period from 21 to 42 years, 
but leaving the oneruus consent clause and the ridiculous terms of 
purchase as they were. | 

Until after the Act of 1888 we could do practically nothing in the 
wav of establishiug electrical supply undertakings. 

Circunistances were more favourable in America and Germany 
duriug those six valuable years, and, encuuraged by the home 
demand, which is an essential condition of enterpri-e abroad, the 
manufacturing trades of those countries laid the foundations of 
their great export business in electrical plant aud accessories, the 
cousequences of which we are feeling to-day. 

America and Germany now hold the great bulk of the export 
trade of this character, not only to the countries of Europe, aud to 


* See particularly paper by Mr. Granville C. Cuningham in the 
Tramway and Railway World, December, 1889. 
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South America where this country has heavy financial interests, but 
also to our own Colonies and the United Kingdom itself. 

You will remember that the whole of the steam engines, dynamos, 
electric lifts, &c., for the Central London Railway, were supplied 
from America, and many other examples will occur to you. 

As I have said, the legislation was in effect made to match the 
fact that in 1882 it was necessary to put down at least one gene- 
rating station for each town, and the conception of the situation 
py many localauthorities is shown by their persistent endeavours 
to wall themselves in, so to speak, against the improvements by 
means of which the area of economic supply has vastly outgrown 
such limits. 


The Acts of 1882-88 and their administration have proved: 


entirely congenial to the narrow exclusiveness of these bodies, who 


are endeavouring even now in their opposition to the Power Bills, . 


to ensure themselves against the developments of science and a 
cheap supply rather than impair the prospect of their being able 


to have an isolated municipal plant allto themselves some day or' 


other. 
The statistics available afford us the following figures :— 


Undertakings for which 
orders have been obtained, but 
works not yet carried out. 


— 


Electricity works In operation. 


Local Nn. Company. Local . Company. | 


1901 Kid 130 | 68 212 55 
! | 


Of the 55 undertakings which have not yet been carried out by 
companies, only three of the provisional orders (not taken by 
transfer from the local authority) are two years old yet, and 32 of 
the remainder only date from last session. Many of the works are 
now in course of construction, and very few are being hung up in 
any way that I am aware of. 

Of the 212 orders not yet carried out by local authorities, the 
works in 89 cases are, I believe, in course of construction or have 
been more or less decided upon, leaving a balance undecided of 
no less than 123. 

Under a provisional order, the time within which a supply should 
be available is two years from the date of the order, but of the 212 
towns referred to a large proportion have exceeded that period, 
some of the dates tailing back so far as 1891, 1892 and 1893. 

The figures do not really show the full extent to which business is 
retard ed, because no one has tabulated the local authorities who not 
only have not applied for & provisional order, but of whom it is 
known that they would have blocked any application; but the state 


of affairs is sufficiently shown by the fact that throughout the whole 
ofthe United Kingdom electricity supply under the Acts is only 


available to the public in some 250 districts. | 

Now we know that the consumer can procure his electrical energy 
on a more favourable basis for all concerned from an undertaking 
dealing with & comprehensive area and varied classes of demand, 
than he can get 1t from a relatively small local station. This being 
the case, it may be supposed that it could only be a question of 
time when the obstacles, obstinate though they have been, to the 
cheap supply and to a large extension of the industry must give 
way somewhere. 

The first break in the clouds was observed in 1898, when a Joint 
Select Committee of the two Houses was appointed (at the instance 
of the Lords) to consider and report upon a reference in regard to 
„Electrical Energy —Generating Stations and Supply.” 

Time does not serve to detail the circumstances which led up to 
the appointment of this Committee, to describe the Bills then 
pending in Parliament in which it was proposed to give effect to 
the developments of electrical science, nor can I read you the full 
terms of the reference or of the report,* but I extract the following 

phs from the latter :— 

* Where sufficient public advantage is shown, powers may be 
given for the supply of electrical energy over an area including 
districte of numerous local authorities, and involving plant of excep- 
tional dimensions and high voltage. The Committee further think 
that undertakings of this character may properly be authorised on 
conditions differing in some respects from those imposed by and 
under the existing Acts. | 

“The Committee consider that the provisions of the Electric 
Lighting Act, 1888, which require the consent of the local authority 
as a condition precedent to the granting of a provisional order, 
should be amended. In their opinion the local authority should be 
entitled to be heard before the Board of Trade, but should not have, 
so to speak, a provisional veto, only to be dispensed with in special 
cases by the Board of Trade." 

It was the feeling of electrical engineers that the report was too 
moderate considering the attitude maintained by the local authorities 
and their notorious misuse of the powers conferred upon them by. 
the Acts, but this feeling is turning to one of dismay at finding that 
during the two or three years which have ensued nothing whatever 


* In the House of Commons, July, 1898, Mr. Ritchie, replying to 
Mr. Kimber, said that the report of the Joint Committee would be 
.carefully considered by the Board of Trade, but legislation would be 
required to give effect to some of the Committee's recommendations, 
and he was afraid that the prospect of passing a Bill through that 
session was very small. The prospect must have been small indeed, 
for the process of officia] consideration has'extended not only over 
1898, but also beyond 1899 and 1900. 


has been done to carry out the recommendation last mentioncd— 
which is a full justification of much that I have urged—and that 
their exertions continue to be very largely wasted. 

It might be gathered from the continued lamentations of the 
Press that the electrical engineers of this country were likely to be 

ut upon their defence, and this might indeed be a consistent invo- 
ution of the legislation which has already tried us very severely in 
another sense, but it cannot be said that we have been slow to act 
upon any measure of encouragement available to us. This was true 
of the Act of 1888, so far as its provisions would allow, and there 
has been absolutely no hesitation or delay in turning to practical 
account the paragraph in the report from which I bave just read, 
with reference to the supply of electrical energy over extensive 
areas by means of plant of exceptional dimensions and high voltage. 
I have referred to the Bills pending in Parliament at the time of 
the report, and we must acknowledge the valuable pioneer work of 
some of our members in connection with them. 

The Bill which affected our prospecta most strongly, although it 
did not pass, was promoted by the General Power Distributing Com-. 
pany in 1898-99, and was familiarly known as the Warsop scheme, 
the project being to distribute electrical energy over an area com- 
prised within a radius of 26 miles from Warsop, in Nottinghamshire. 
The district includes such populous centres as Sheffield, Rotherham, 
Nottingham, Lincoln, Doncaster, Derby and Chesterfield. The 
powers sought were to lay trunk mains throughout the area, to give 
& supply of electrical energy, except where the local authority was 
itself empowered to supply underan order or Act and agreed to take- 
a supply in bulk from the company on arbitration terms. To 
supply direct in all cases to consumers taking 10,000 units per 
annum and upwards. The conditions in regard to district, &c., 
were favourable, and large quantities of coal slack were available at 
28. per ton in the neighbourhood of the proposed power station. 
The Bill, as we know, did not then pass, but the powers which it 
sought to obtain have a considerable interest from the point of view 
of to-day, as in varying degrees they are reflected in the four Power 
Bills which were passed last session. 

Before summarising the considerations relating to the supply of 
electrical energy over extensive areas it will be convenient to follow 
the course of evente. Public opinion became gradually informed 
on the subject, and it is to be hoped a little moved at the sense of 
national backwardness, and in the session of 1900 four Electric 
Power Bills, each for supply over important English areas, passed 
through Parliament. These were :— 

The County of Durham Electrie Power Supply.—This area, about 
250 square miles in extent, comprises the main portion of the 
Durham coalfields and one of the leading manufacturing and ship- 
building districts of the North-East coast. Provisional orders had 
been obtained authorising the retail supply to consumers in the 
chief towns, viz., Gateshead, Jarrow and Durham City. The British 
Electric Traction Company had undertaken an extensive system of 
electric tramways in Gateshead and district, and have since obtained 
powers for lines in the Jarrow and Durham City districts. The 
Power Act authorises the laying of trunk mains throughout the area, 
and the supply of electrical energy in bulk to undertakers 
authorised to supply, and also to undertakers authorised to usc it 
for prescribed purposes. | 

Thus the supply may be given at once for general use in Gatcs- 
head, Jarrow and Durham City, and for electric tramways and. 
light railways in Gateshead, Jarrow and other parts of the county. 

The first portion of the main power station on the river Tyne at 
Gateshead is rapidly approaching completion, and will be available 
this spring for a comprehensive system of supply which is being 
prepared in readiness for it. 

The North Metropolitan Electric Power Supply.—This area, about 
325 square miles, includes the great suburbs to the North of London, 
from Tottenham on the east to Harrow on the west, aud the 
growing manufacturing districts along the river Lea. It covers the. 
area within which the extensive North Metropolitan electric light 
railway has been carried through by interests friendly to those of 
the Act. 'The provisions and general considerations are the same 
as in the County of Durham Bill, and the same general policy was 
followed. 

The Lancashire Electric Power. This Act takes in the whole of 
Lancashire south of the River Ribble (except Manchester, Salford, 
Bootle, and Stockport), an area of about 1,000 square miles. The 
district may appear somewhat large, but a great part of it is 
undoubtedly very suitable, since it comprises a large number of 
collieries, engineering works, cotton mills, and a variety of other 
industries. The Act contains powers to lay trunk mains throughout 
the area, and to furnish electrical energy in bulk to undertakers 
authorised to supply, the promoters having relied upon the cheap- 
ness of production at large generating stations as sufficient to secure 
holders of electric lighting provisional orders as customers for bulk 
supply. a 

The South Wales Electric Power Distribution.—This includes the 
whole of the County of Glamorgan, and extends into Monmouth as 
far as the River Usk (also including Newport), an area of about 
1,050 square miles. The principal towns are Cardiff, Swansea, New- 
port, Barry, Merthyr, Pontypridd, and Neath, and the district thus 
comprises the great colliery, shipping, and manufacturing districts 
of South Wales. The provisions of this Act are similar to those of 
the Lancashire Act, with one important difference. The South: 
Wales company were given powers to supply direct to any person 
for power purposes, and for lighting any premises on some part of 
which the power is utilised, provided only that in a local area 
where an electric lighting provisional order exists, the consent of 
the authorised distributor in such area is first obtained. If such 
consent is withheld, the Board of Trade may dispense with it if, in 
the opinion of that body, the authorised distributor under the pro- 
visional order is not willing and in a position to give the requisite 
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supply to the power user upon reasonable terms and within a reason- 
able time. 

All these Acts contain a sliding scale elause as regards prices and 
dividends, also powers for the revision of the scale every ten years 
by the Board of Trade, 8 per cent. being taken as the normal maxi- 
mum dividend. The general clauses follow pretty closely the usual 
electric supply practice; for details reference should be made to the 
Acts themselves. 

There are g few examples of groups of provisional orders having 
been obtained for adjoining districts by arduous negotiations extend- 
ing over several sessions. "These undertakings typify many of the 
difficulties with which electrical engineers have had to contend, but 
they are not more fully referred to here, as the form of procedure 
was not by Power Bill. There is, however, an important North- 
umbrian undertaking dealing with the north bank of the Tyne from 
Newcastle to North Shields (excluding the latter) with part of the 
hinterland, which belongs to both classes, and should not be omitted 
from the list, especially as it has been one of the first to get to 
work. 

The main purpose of the Power Acts is to keep the number of 
power stations within economical limits, and by the selection of 
suitable sites and the equipment of works of considerable magni- 
tude to enable electrical energy to be transmitted in such a 
manner that the retail price to the consumer will be reduced to 
a figure which will compare with, and in many cases be far lower 
than, that of any other form of power, whether gas, steam, oil, or 
other agent. 

The enormous development of electricity in the United States 
and Canada and on the Continent of Europe, and the numerous 
great electrical power distributions over large arcas in those 
countries, are in themselves practical evidence in favour of the 
principles we are advocating. It cannot be urged that the require- 
ments of this country, so far as trade and cheap production are 
concerned, are different to those obtaining in the countries men- 
tioned. 

The absence of undertakings of the kind in the United Kingdom 
has not been on account of any difficulty or impossibility on the 
engineering side, or from the lack of suitable conditions. We have 
few large water-powers, it is true, but there is an equally good 
source of power available, and coal in this country can replace, on 
favourable terms, the water-power available elsewhere for the 
generation of electrical energy. Moreover, even in those parts of 
the country where coal is more expensive than in the coal districts 
themselves, relatively cheap electricity may be available if it is 
generated in sufficient quantity at large power stations, and the 
supply from such stations is distributed over a suitable area. Capital 
charges, management, rent, rates, and taxes usually form a larger 
proportion of power-station costs than fuel, but the greater the 
importance we have to attach to the fuel item, the more necessary 
it is to adopt the most comprehensive methods, and to concentrate 
and economise its use. 

Under the Electric Lighting Acts, and the conditions heretofore 
existing, the scarcity of the electricity supply in this country has 
been due to the high cost of production. Even in the more 
developed areas the cost has been too high as a general rule to admit 
of its being freely used by the consumer on terms more advantageous 
than those upon which he can employ steam or gas for industrial 
purposes, or gas or oil for domestic service. 

Statistics have shown us that the average cost of production and 
supply to consumers becomes lower as the output of the power 
station increases, but the difference between stations supplying 
1 million and 4 million units per annum is less, and not in propor- 
tion to that obtaining between smaller stations with much less 
difference of output. Without an increasing “ diversity factor,” 
this difference would tend to disappear as stations increased in size. 

A good “ diversity factor“ can only be achieved by combining 
with electric lighting the supply of energy for as many and as 
various other purposes as possible, and, so far as lighting is con- 
cerned, the supply to every class of consumer. As the area of 
supply is extended, the “diversity factor" tends to improve, 
owing to the difference in the incidence of the demand in different 
districts. 

(To be concluded.) 


ELECTRIC AUTOMOBILES AT CHISLE- 
HURST. 


JUDGES’ REPORT. 


Tue trials of vehicles propelled by electricity were made 
under the auspices of the Automobile Club of Great Britain 
and Ireland, at Chislehurst, in November of last year, and 
were fully reported in the ELECTRICAL REVIEW of November 
16th. These trials were the first of a public or official 
character made of electrically-propelled vehicles in this 
country, and their importance may be gauged by the 
list of judges, who consented to make the tests, and report 
upon the results, viz. :—Prof. C. Vernon Boys, Prof. C. A. 


Carus-Wilson, Mr. Hugh E. Harrison, Majr H. C. L. 
Holden, R.A., Sir W. H. Preece, K.C.B., Sir David 
Salomons, Bart., Mr. James Swinburne, and Mr. Alex. P. 
Trotter. Mr. Llewellyn Preece acted as honorary technical 
secretary to the Judges’ Committee, and Mr. Claude Johnson, 
the secretary to the club, gave his personal services through- 
out the trials, and especially in the choice of routes and 
organisation, and control of the cars. 

The report of the judges, after three months’ consideration, 
is now before us. It is somewhat disappointing, and does 
not appear to be altogether commensurate with the 
expense incurred by the club, and by the competitors who 
submitted their vehicles to the tests. The cost of these 
trials to the competitors must have been very considerable ; 
there was an entrance fee of £8 8s. for each vehicle, and in 
addition, the charges for current, wages of attendants 
and workmen in the preparation of the cars, and we know 
that several of the competitors went to an expense of some 
hundreds of pounds to bring vehicles from abroad, especially 
for these trials, The making of Chislehurst the headquarters, 
instead of carrying out the manufacturers’ recommendation, 
viz., *'The courses to commence and finish in London," 
added considerably to the expenses of the competitors, and 
together with the unnecessary precaution of not disclosing 
the courses and place of assembly to the competitors, until 
two days before the trials, contributed very much to the 
absence from the trials of several of the carriages previously 
entered. No. 4, a delivery car, withdrew at once, Nos. 
2, 3, 5, 6, 7, and 10 withdrew on the first day, and had 
proper notice been given of the courses, some of them would 
probably not have entered at all. 

The report states, * At the time at which the trials took 
place, large parts of the road were deep in mud, and the 
Judges' Committee desire to emphasise that not only were 
the roads hilly in nature, but the surfaces general were in 
an extremely bad condition, and made traveling heavy." 
Now electrical carriage manufacturers have always contended 
that electric carriages are most suitable for use in towns, and 
it was an unusually severe trial to put carriages, made for 
town use, on to the rough, hilly roads, and then to compare 
them with petrol cars built specially for such use; in spite 
of these disadvantages we adhere to the opinion* “ on the 
whole, under the more than ordinary difficulties, the four 
days’ successive spins were made with an aggregate of about 
600 miles for the five vehicles, or an average of about 30 
miles per day for each vehicle, with hardly a mishap,” and 
the results obtained **must be accepted as proving the 
practicability of electrical propulsion on common roads." 

The preliminary regulations were very good, but, we gather 
from the remarks of the Judges’ Committee, were not strictly 
adhered to, particularly as to the same batteries being used 
throughout the trials, and in the case of vehicle No. 12, the 
voltage was not even taken. "The diagrams of the electrical 
connections were, as far as we can gather, not asked from or 
supplied by the competitors, and no information is given in 
the report as to the electric motors used, whether shunt or 
series, or as to the system of control, and grouping of the 
motors and batteries for varying speeds, No mention is 
made of the mechanical construction, make of tires, brakes, 
whether electrical or mechanical, steering facilities, or other 
details, or of the suitability of the design of carriages, and 
it would appear that these trials of electric vehicles were not 
made with the same zealous care and attention to detail that 
has characterised the trials of petrol and steam cars. 

Of the 13 cars that entered, the results of five only are 
tabulated, the others from various causes being withdrawn. 
These five were :— 


No. 1.—* The Powerful," & Kriéger car for two persons, 
with Leecoll batteries, type 30 EE, 60 cells, and Postal- 
Vinay motor. 


No. 8.—National Motor Carriage Syndicate, Joel car, to 
carry two persons, with Rosenthal battery and Joel motor. 


No. 11.—Electric Motive Company's car to seat four, with 
the company's batteries, and four-pole enclosed series motor. 


No. 12.—Still Motor Company's car for four persons, with 
Ideal battery and Still Motor Company's motor. 


— 
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No. 18.—The Electrical Undertakings Company’s car to 
seat three to four persons, with Leitner battery and Lundell 
motor. 

The following table gives the results of the trials of 
these cars :— 


TABLE 1.— ELECTRIC CAR TRIALS. 


No of car n a T" e us 1 3 


No. of passengers carried  ... 
Weight of car including passengers 


si battery in lbs.  ... ..| 3,300 

Ratio weight of battery to total al weight aie 6 . 
Normal voltage... 15 e 150 — 
Tuesday’s run, miles MA ad 59 — 
Average speed, miles per hour Sam .. . 10:92 — 
Open circuit volts, beginning... s T: 158 — 
» end of run sss i 128 — 
Tuesday night's charge, unita n .| 634 — 
Wednesday's run, miles iei s 241 — 
A verage speed, miles per hour es xe 12 — 
„ up Knockholt do m 8:34 — 
Open circuit volts, beginning... wes bles 156 — 


„ end of run á — 
Units per ‘mile run, based on previous night's 2:59 


, end of run — 
Unite per mile, based on previous night's 2:01 


charge. 
Wednesday night's charge, units ay 59°7 E 
Thursday's run, miles .. xe m" 294 — 
Average speed, miles per hour m e: 12 — 
Open circuit volts, beginning... s sie 158 — 


charge. —- 
"Thursday night's charge, unite T ee 51:8 — 
Fridays run, miles se ae 60 — 
À verage speed, miles per hour - m 9:8 — 
Open circuit volts, beginning T" | 158 — 
" » „ end of run á 100 — 
Units per mile, based on previous night's 865 — 
charge. 
Total mileage for four runs se . 17243 — 
Average speed, miles par hour "T . 10°97 — 
Best day's run, miles i ake 60 — 
Miles per ewt. of car ... se m. —. 1242 — 


— ———M — 


* Cars were withdrawn on the first da 


2 2 
48:5 cwt. | Not taken, Not taken. Not taken. 19 cwt. 


Tables 2 and 8 serve to elucidate the trials, and it is most 
interesting to examine the drop in voltage in connection with 
each day’s run. The ratio of weight of the battery to the 
total weight is of vital importance, as it is evident that the 
greater this ratio, the longer must be the run in miles per 
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8 | 10 11 12 13 


——— — x. 


2 2 2 4 2 


Not taken. 304 cwt. 183 cwt. 264 cwt. 


846 1,320 | 1,416 | 756 | 1,042 


e . 4 — "414 365 3 
— — 33 74 61:5 80 86 
— — 362 17* 33 23 334 
— — 7°35 — 8:25 12 75 
— — 33 — 60 Not 86 
— — 30 — 45 given. 71 
— — 20˙9 — 26 ˙9 11˙6 16:5 
— — — — 212 211 213 
— — — — 8˙8 11°25 8:5 
— — — — 6:52 9:66 5°78 
— — — — 61°5 Not Not 
— — — — 59°3 given. | given. 
— — — — 1:235 533 757 
— — — — 199 9'0 141 
— — — — 291 291 291 
— — — — 8:3 8:68 7:63 
— — — — 60 Not 86 
— — — — 48 given. 80 
— — — — 682 308 482 
— — — — 19:8 8:6 14:8 
— — — — 144 17 352 
— — — — 7˙2 11:3 74 
— — — — 60 Not 865. 
— — — — 55 given. 54°5 
— — — — 1:34 505 414 
— — 3621 — 98:2 91 1201 
— — 7:35 — 8:22 10°75 7:66 
— — 367 — 33 29°25 35°75 
— — 1:93 — 1:09 1:58 1:36 


+ No. 8 carriage ran miles on Wednesday, the longest run on that day of any carriage; 16 miles on Thursday; and 8 miles on Friday—but owing to sand and 
road grit getting Into one of the ball bearings, the balls were broken and the bearing jammed, causing the chain to come of. This carriage was run with one motor 


only the last three days, in order to qualify for the report. 


The Judges’ Committee give their conclusions as to the 
results of the trials, in the last line of Table 1, but we 
have analysed the figures given and placed the cars 
in their order of merit, as well as giving the drop in voltage 
and comparative weights in the following Table 2 :— 


cwt., and other things being equal, the more economical the 
cost of the car per ton-mile. 

The charges given in Table 1., as taken by each battery 
each day, are not capable of correction; there were no suit- 
able recording meters, and the current was intermittent, so 


TABLE 2 (“ ELECTRICAL REVIEW’’).—BeEst Day’s RUN IN MILES. 


Efficiency. 
Order „„ EMEND SE 
of No. and name of car. co ot dare 975 
inoiu 
passengers. — Miles, | of oar. 
1 | No. 8, Joel ca ..| 19 cwt. 362 1:93 
2 | No. 12, Still car ... 184 „ 293 1°58 
3 | No. 13, Electrical Under- 264 „ 352 1:36 
taking Co.'8 car. 
4 | No. 1, Kriéger car e. | 48} „ 60 1:242 
5 | No. 11, Electric Motive | 30} , , 33 1:09 
Co.'s car. ! 
l 


— 


Weights. Battery. 
Rat P Ch 

Per- Weight Weight | weight of Drop in inlage harging 

centage of of batte voltage, | of dro asked 

of effi- battery vehicle to total best day's at en for by 
ciency weight rons of ran. | makers. 
b | N 
Ampere- 

hours. 

100 846 lbs. | 1,182 lbs. 44 33 to 30 10 200 

81:8 756 „ 1.216 „ 365 Not given. 200 

70°5 1,042 „ | 1,926 „ 3 86—54'5 | 36 200 

64:3 |3,300 „ 2,032 „ '6 153—100 35 400 

565 1,416 „ 1,972 „ 414 


60—45 25 250 


* Bee ELECTRICAL Review, November 16th, 1900. 


This table shows the results obtained by each oar with 
their best day’s run on different days, but as the courses 
varied each day, it is obviously more correct to compare them 
all on the same day’ 8 run, that is, the first day’s run, which 
was the severest trial of all, as the run was to be to a finish. 


that we have given the makers’ own requirements in our 
tables, as a better guide as to the current taken on each day. 

A comparison of “ miles per cwt. of car" is not 80 accu- 
rate as watt-hours per ton-mile" would have been, for 
whereas the “miles per cwt. of car" results would have 


— — — — — el ee I1 EE l. M — — 1 ¹—ę—- . ˙¹· - ˙ ] ˙ OVA VUm[ũãan. P». 
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TABLE 3 (“ ELECTRICAL REVIEW ”).—ALL CARS ON SAME Day, AND SAME ROUTE. 


Company's car. 


| Efficienoy. Weights. Battery. 
Order i Rati | Chargiog 
of No. and name of car. , Weight of | An same | Miles peri Per Weight Weight Weigl ot Drop in DAE" | current 
| ta fd 
mene | inc ding day's run. cwt. of is id of of battery voltage same ai endet asked Tor 
E Miles. | car. |emciency.| battery. vehicle. dais day's run. FH FE on 
rage ps oe bs ELLE V AM ERU 55 LECCE AD ce Be ae oN EA AOT . So | 1 
1 No. 8, Jocl car ... 19 ewt. 363 193 846 lbs. 1,182 lbs. 44 33 to 30 10 200 
2 | No. 13, Electrical Under- | 26} „ 331 127 ! 658 1,042 „ 1,926 „ ^3 | 86 „ 70 ! 1755 200 
taking Company's car. | | | 
3 | No. 12, Still car . . 183 „ 23 1°24 643 796 „, | 1,216 „ 365 Not given. 200 
4 | No. 1, Kricger car 483 „ 59 1°21 627 | 3,300 „ 2,032 „ 6 158 to 128! 20 | 400 
5 | 565 | 1,416 „ 1,972 „ 414 60 „ 45 25 1250 
| 


~ 11, Electric Motive 30} „ 93 1:09 


| 
i 
i 


| | 


>] 


appeared better as the weight of the car was reduced, the 
* watt-hours per ton-mile" takes both weight and speed into 
account, and the current readings are a much better guide to 
the power taken and the efficiency of the electric batteries, 
motors, and system of control. 

The report would have been more valuable had the 
observers' notes as to the current taken during the run been 
used in conjunction with a test of the cells, which we under- 
stand Mr. L. Preece had in hand for the club, for as we 
pointed out in our article in the ELECTRICAL REVIEW of 
November 23rd, the total watt-hours could have been calcu- 
lated from this basis. 

The remarks as to recuperation are unsatisfactory. 
Surely recuperation is an easily determined quantity, 
and if the conditions of the grouping of the batteries 
and circuits, whether with, or without resistances, 
are known, together with the total weight of the car, 
tractive resistance in pounds per ton (one of the points that 
should have been ascertained), and the gradient measured, 
then the calculation of the recuperative effect, given by 
driving the motor as a generator, whilst going down hill 
acting as a brake, and at the same time charging the battery, 
could be readily made, and checked by the actual observa- 
tions of time, amperes, and volts. The remarks in the report 
that “The experience of the observers, however, was 
unanimously to the effect that this action really amounted to 
very little in practice. Considerable currents were, no doubt, 
returned, but for such short intervals of time that the saving 
in energy was practically nil," should not pass unchallenged, 
and we propose to show that recuperation is of very great 
advantage, while it is one that no other system of self- 
propelled car possesses. | 

Taking the observers’ notes as to No. 8 car (published at 
the time of the trials), the highest current recorded for this 
car when ascending the steepest hill (Orpington, 1 in 10) 
was 119 amperes, and the lowest current taken in descending 
the same hill, was a back charge, or recuperation of 35 
amperes. The total weight of the car, with passengers, was 
19 cwt. The tractive resistance can be taken for the rough 
gravel and macadam roads as 50 lbs. per ton on the level, 
1.9. 47°5 lbs. for this car, then the effective horse-power 
required to propel this car up 1 in 10 at a speed of 6 miles 
per hour, would be 4:3 effective H. P., and this corresponds to 
the actual current observed, viz. :— 30 to 32 volts, 119 
amperes, the efficiency of the electric motors with connecting 
wires and contacts being taken at 84 per cent. The additional 
power in foot pounds required to ascend the gradient 
of 1 in 10, and included in the 4:3 effective H.P. given 


above, may be taken as A where v is the speed of the 


car in feet per minute, and w the total weight of the car in 
pounds, and it is evident that a considerable part of this 
power, less the tractive resistance, is available when descend- 
ing a hill of 1 in 10, for recuperating or charging the battery. 
Allowing for 25 per cent. more speed when going down-hill 
for generating, and taking the efficiency again at 84 per 
cent., the actual power available is about 1°9 H. P., and this at 
40 volts, will give 33 to35 amperes as the current charging back 
to the battery, corresponding with the observers’ notes. The 
duration of this charging is less, as the speed is increased 
25 per cent, but taking that into account, in our 
example, and at the speeds given, there would result a return 


of about 23°5 per cent. of the energy taken when ascending 
the same hill, and this agrees with many observations taken 
on many runs. Of course the speed down-hill would be 
comparatively slow, only 7:5 miles per hour, but with a 
hill of say, 3 miles, the current returned would be from 
10 to 20 ampere-hours, which would be sufficient to propel 
this car another.3 to 5 miles on good level roads, and such 
a gain might be most convenient at the end of a long day's 
run, and is surely not a negligible quantity. If the car 
were sent down hill at 15 miles an hour, it would still give a 
back charge to the battery, but for only half the time. A 
most direct advantage is found in this recuperation, viz :— 
in depolarising the batteries, and thus restoring them to their 
highest possible E.M.F., after the heavy discharge taken 
from them when ascending. 

In the preliminary work of organising these trials, it is 
evident that much patient labour and care were given as to 
the conditions and details, but the practical knowledge of 
what was specially required for vehicles propelled by elec- 
tricity appears to have been wanting. The absolute neces- 
sity of dry houses for storing the cars, proper facilities for 
charging and accurately determining the amount of charge 
given to the batteries, tests of the cars with self-recording 
meters, the tractive resistance of each car, and other such 
details and suggestions as are set out in the ELECTRICAL 
REVIEW of November 23rd last, should be considered in 
future trials, and the practical views of manufacturers and 
owners should also be consulted at every stage of the trials. 
We hope that a report of the tests of the batteries made by 
Mr. Llewellyn Preece will be added to the present one. 


THE ELECTRICAL TRADES UNION'S 
PROPOSED RULES. 


WHETHER or no the officials of a Trades Union understand 
the first principles of the economic laws which govern capital 
and labour, whether or no they believe labour to be a con- 
stant quantity, or whether, which is more probable, they 
never give a second thought to such things, is a matter which 
does not trouble the individual contractor or employer of 
labour. 

His chief concern is to know how a Trades Union will 
affect him personally in his dealings with his men, and 
whether its tendency is to make him the master or the 
servant. Experience has shown that the tendency of modern 
Trades Unionism is to reverse the recognised order of things, 
and to make the employer the servant of the employé. 

Probably no industry has felt the curse of latter-day 
Unionism to the same extent as has the electric wiring trade. 
Just as an electrical engineer must know something of almost 
every other branch of applied science, 80 an electric wireman, 
worth his salt, must know a little of many other trades be- 
sides the simplest of them all, viz., the laying of wires in 
grooves or pipes. 

Nowhere is the abuse of unionism more noticeable than 
in the electric lighting of a steamship. No sooner does the 
wireman—that is, the all-round wireman, who can do every- 
thing from the soldering of a joint to the cutting of 
a mitre—commence operations on, board ship than his 
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troubles begin. If he handles a saw or a wood chisel, 
the joiners’ delegate — there is generally a delegate 
handy — gently reminds him that ¢hat is joiners’ 
work. If the reminder is not sufficient, the wireman is 
informed that unless he ceases doing joiners’ work, all the 
shipyard joiners will go out on strike. There is nothing for 
it then but to employ a joiner. He must now be very care- 
ful not to instruct his joiner to cut a hole in a wooden bulk- 
head or ina deck which is above a certain specified thickness, 
‘or the carpenters’ delegate will promptly inform him that 
none but a trades union carpenter is permitted to do such 
work. is 

A strike of ships’ carpenters once occurred on an installa- 
tion, because the joiners employed on the electric work were 
instructed to cut a groove in a cargo batten to receive a 
cable. In the end the carpenters had to do this, and also to 
‘screw on the capping. 

If the wireman attempts to wipe a lead-covered joint, or 
to screw and fit iron piping, he will have either the plumbers' 
or the fitters’ delegates on his track, or both; and if he 
wishes to drill a hole, say, under 1 in. in diameter, in an 
iron bulkhead or deck, he must either wait till all the other 
hands have left the ship or employ a trades union driller. 
If he employs a driller, which of course he will do if much 
drilling work requires to be done, he still has the boiler- 
makers' society to reckon with if he permits his driller to 
cut a hole above a certain size, a hole, say, for a bulkhead 
light. And when all is finished the poor wireman is not 
even allowed to run his plant, as ‘his is fitters’ work. As the 
joiners lay the wires in the grooves as they cap up, what, 
then, is left for the wireman to do? Apart from the laying 
out of the installation, which is generally done in the office, 
there are a few jointe to make—very few in modern wiring 
with its distributing and looping systems, and a few fittings and 
switches to fix ; any intelligent youth can do this without a 
three years’ apprenticeship. This, then, is the work for 
which the Electrical Trades Union thinks a man should be 
paid 94d. to 104d. per hour! It is for this that a man must 
waste three precious years as an assistant and one year as 
probationer! Alas! the good old days, when a man could 
be sent to a job to fit up engine, dynamo, accumulators, 
wiring, fittings, and everything, turning his hand to any- 
thing, and finding his labour locally, and teaching his men, if 
need be, are gone, and the time is coming when it will be 
necessary to send out a small army of men to do the most 
trifling job. | | 

No, no! before making stupid rules about overtime, tool 
lockers, and mess-rooms, let the Electrical Trades Union 
first settle with the other unions. Let them come to some 
sensible understanding which shall enable a wireman to use 
both his brains and his hands. Then, and not till then, will 
it be possible to form a union of skilled artisans—not half- 
castes who know no trade—men who will need no union rule 
to fix their rate of pay, but men whom contractors will be 
glad to employ, and, to use a hackneyed phrase, * pay a 
fair day's wage for a fair day's work." 


The following draft rules have been forwarded to us by the 
secretary of the E.T.U., with the intimation that about 600 copies 
have been sent out, and are wanted returned by March 31st. :— 


ELECTRICAL TRADES UNION. 


Proposed Rules for Wiremen, Cable Jointers and Assistants employed 
in the London District. 
1.—That 53 hours constitute a week’s work, but when members 
are working on jobs where the hours are less, the money shall be 
made up to equal the 53-hour week. 
2.—That 94 hours constitute a day’s work for five days in the 
week, and 54 hours on Saturday, finishing work on that day at 
1 p.m. Overtime on Saturdays, from 1 p.m. till 4 p.m., to be paid 
for at the rate of time and a half, after 4 p.m. double time, Over- 
time ‘worked during the first five days in the week to be paid for at 
the rate of not less than time and a quarter for the first two hours, 
time and a half for the next two hours, and after that double time. 
Each day to stand by itself; night shifts to be paid for at the rate 
of not less than time and a half. a 
3.— That the rate of pay for wiremen and cable jointers shall be 
not less than 94d. per hour, chargemen not less than 104d. per hour. 
Apprentices, assistants and jointers’ mates shall be not less than 17 
years of age when entering the Society, and shall serve three years 
at the trade as apprentice, assistant, or jointer’s mate, and one year 
as Probationary member. The rate of pay during the probationary 
period to be not less than 74d. per hour. No one shall be allowed 
to join as assistant, apprentice; or jointer’s mate who is above the 
age of 21 years. dS 


‘electric tramways and the like." 


i machines." 


4.—Members working over one and less than 12 miles from shop 
to be allowed travelling time and expenses. Country expenses to be 
not less than 10s. 6d. per week. Travelling time and expenses to 
be paid for the journey from London to job, and from job to 
London. 

5.—All members working on boats, under floors, in roofs, on 
accumulators, oil vessels, waterside premises, and other dirty jobs, 
must receive not less than 6d. per day dirty money. 

6.—District holidays to be Easter Monday, Whit Monday, 
August Bank Holiday, Christmas Day and Boxing Day. That no 
holiday shall entail more than two days’ loss of time. The rate of 
pay for Bank Holidays shall be not less than time and a half, 
Christmas Day and Sundays not less than double time. 

7.—That no member in the London district be allowed to work 
more than one night in succession, namely, that after working all 
night our members must cease work at the usual time of leaving 
work the next day. 

8.—One hour's notice to be given either side. 
employés to give and receive one week's notice. 
casing to receive one hour's grinding money. 

9.— That on all jobs requiring four or more men, not more than 
one assistant or apprentice to four men shall be employed. 

10.—That no member be allowed to work overtime, unless abso- 
lutely necessary, when members in the district are unemployed. 

11.—' That on all jobs a lock-up for tools and materials be pro- 
vided, and on building jobs, and where circumstances require, & 
mess room shall be provided. 


Weekly wage 
Members running 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
&nd Birmingham, to whom all inquiries should be addressed. 


2,877. “Trolley guard wire safety device." D. S. Munro. Dated February 


lith. - 

2,880. “ An automatic contact maker and breaker.” H.Garstana. Dated 
February 11th. 

2,900. “Improvements in and relating to fusible cut-outs for electrio cir» 
cuits.” H.M. SaALMoNYv & Co., Limirep. (Elektrizitäts Actien Gesellschaft vorm 
W. Lahmeyer & Co. Dated February llth. (Complete.) 

2,909. ‘Improvements in or relating to overhead trolley wires or conductors 
for electric traction overhead, electric cables, telephone, telegraph, or like 
wires." A. W. Hancock, J. LEIGHTON, and R. Hackina. Dated February llth. 
(Complete.) 

2,988. “Improvements in electrodes for secondary batteries or accumu- 
lators.“ C. A. WILDE. Dated February 11th. 

2,940. An improved system for transmitting messages, particularly tele- 
phone messages." G. C. Marks. (L. W. Southgate.) Dated February 11th. 

2,941. “Improvements in thermo-electric batteries." L. Gorrsono. Dated 
February 11th. e 

2,962. “Improvements in guards for electric trolley wires." A. H. GLEDHILL. 
Dated February 12th. 


8,002. Insulator for electrical conduction wires." M. HanLok. Dated 
February 12th. (Date applied for under Patents, &c., Act, 1883, Section 108, 
September 19th, 1900, being date of application in United States. (Complete.) 


8.015. Improvements in electrical alarm and other like apparatus.” E. 
WHITING and R. C. MyppLeton. Dated February 12th. 


8,026. ''Improvements relating to closed conduit electric railways.” L. 
Dion. Dated February 12th. (Complete.) 


8,0900. Improved method and means for holding and connecting the wires of 
telephone receivers and the like." F. G. BELL and M. Byrne. Dated 
February 12th. l , 

8,085. "Improvements in or relating to trolley or like current collectors for 
F. E. SHaAvGHNEssY and G. J. THOMAS. 
Dated February 12th. 

8,036. “Improvements in or in connection with trolley or like current col- 
ace for electric tramways and railways.” A. B. UrHAM. Dated February 

2th. ; 
8,047. '*Improvements in apparatus for regulating pressure in electric mains 
8 to storage batteries." J. 8. HIGHFIELD, Dated February 19th. 
(Complete.) 


N 89 "Electric generator.” J. STRETCH. Dated February 19th. (Com- 
plete.) 
8,087. “Improvements in electric starting and regulating switches.” A. H. 
HickLEv. Dated February 18th. e 
8,111. “Improvements in systems of electric distribution." B. G. LAMME 


(Date applied for under Patents, &c., Act. 1883, Sec. 108, July 14th, 1900, being 
date of application in United States.) Dated February 18th. 

8,119. “Improvements in systems of electric distribution." B. G. LaMME. 
(Date applied for under Patents, &c., Act, 1883, Sec. 108, July 14th, 1900, being 
date of application in United States.) Dated February 13th. 

8,118. “Improvements in rotary field magnets for electrical machines." 
B. G. Lamme. (Date applied for under Patents, &o., Act, 1883, Sec. 103, July 
14th, 1900, being date of application in United States.) Dated February 18th. 

3,123. Improved insulating conduit for the conductors of electric tram- 
ways." P. C. Sour. Dated February 18th. 

9,127. Improvements in guards or protectors for trolley wires and other 
electric conductors." S. Caistor. Dated February 18th. 

8,188. “Improvements in means or apparatus for driving dynamos on tail- 
ways and other vehicles from the axles thereof, and for connecting such dyna- 
mos and batteries to lighting, heating or other circuits on such vehicles." F. J. 
BEAMONT and W. M. STILL. Dated February 18th. 

3,164. “Improvements in electric ignitions for gas engines and motors." 
R. HovLE and S. WinsoN. Dated February 14th. 

8,174. “ An automatio self-adjusting circuit breaker.“ F. G. Evans. Dated 
February 14th. , " 

3,177. "Improvements relating to electrical traction systems." E. G. 
PuLrorD. Dated February 14th. 

8,179. ‘‘Apparatus for governing the output of dynamos when driven at 
different speeds." H. J. J. HvMMEL. Dated February 14th. 

8,181. “Improvements in or a HET to dynamos and other electro-magnetic 

. J. HowirT and P. R. Jackson & Co., Ltp. Dated February 14th, 
9,190. ' Improvements in apparatus for controlli or breaking electric 
circuits." A. T. SurTH, Jun., and P. R. ALLEN. Dated February 14th. 


8,192. “Improvements in electric furnaces.” P. Jurig. Dated February 14 h. 
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3,206. Equalising appliances for inter-connected polyphase currents.“ 
SiEMENS Bros. & Co. (Siemens & Halske Aktien, Gesellschaft.) Dated 
February l4th. (Complete.) 


8,207. ‘Improvements in telephone installations having a central microphone 


battery." SiemENS Bros. & Co. (Siemens & Halske Aktiengesellschaft.) Dated 
February l4th. (Complete.) 


8,221. “Improvements in safety appliances for electric trolley wires and 
cables." W.J.NasH. Dated February lith. 


8,291. "Improvements in or relating to electric ignition devices for explosion 
engines," W.MavnaacH. Dated February 14th. 

9,247. "Improvements in or relating to safety guards for overhead electric 
wires." T. W. REpronp. Dated February 15th. 

3,250. ''Improvement« in and relating to call registers for telephones." 
W. H. Turner. Dated February 15th. 

9,281. A new or improved light amperemeter for electrical measures.” 
H. E. Hart. Dated February 15th. 

8,284. “Improvements in protectors for sparking plugs of petroleum motors 
with electric ignition." R.J. Paton. Dated February lth. 

3,288. “Improvements in or applicable to dynamos and other electro- 
magnetic machines." F. J. Howitt and P. R. Jackson & Co., LTD. Dated 
February 15th. 

8,291. “An anti-vibration base frame for explosion and other motors, 
dynamos, and other mechanism, appliances, or apparatus." G. MIDDLETON, 
Dated February 15th. 

8,310. ‘‘Improvements in and relating to electrical ignition devices for 
internal combustion engines." T. B. BiowNk and F. L. Martineav, Dated 
February 15th. 

8,318. “Purifying beverages and liquids by means of manganates under 
influence of the electric current.“ W. P. THowr8oN. (Société Mangano 
Electrique pour la purification des eaux et des boissons.) Dated February 15th. 
(Complete.) 

8,350. “Improvements in and relating to protectors for trolleys, wires of 
overhead driven electric tramways.” J. T. Pearson. Dated February 16th. 

8,853. ‘*An improved safety guard to be applied to the trolley wires used for 
actuating electric tramcars." W. H. Corrax. Dated February 16th. 


3,870. “Improvements in battery electrodes." J. LiIippLEK. (The Globe 
Electric Company.) Dated February 16th. (Complete.) 

8,376. “Improvements in electric arc lamps and electrodes therefor.” C. Ae 
LEE. Dated February 16th. 

8,386. ‘‘ Improvements in electrical heat radiators.” 
and W. H. Mitnes. Dated February 16th. 

8,387. Device for automatically breaking circuit of trolley wires." A. E: 
BARBER, Dated February 16th. 

9,998. ‘*Improvements in magneto-electric igniters.” 
(J. Boiron.) Dated February 16th, (Complete.) 

8,390. ‘* Improvements in switches or cut-outs for overhead electric wires.“ 
W. T.SwirH. Dated February l6th. (Complete.) 


J. COLEY-BROMFIELD 


W. P. THompson: 


8,90. ‘Improvements in secondary batteries." R. F. Yorke. Dated 
February 16th. ] 
8,97. ‘Improvements in commutator brushes." SimmMENS Bros. & Co., 


LixiTED, R. Dumas, and C. R. PALAInET. Dated February 16th. (Complete.) 


8,898. “Improvements in or relating to overhead trolley wires for electric 
traction, overhead electric cables, telephone, telegraph wires, or the like." 
A. W. Hancock, J. Lr16n ToN, and R. Hacking. Dated February 16tb. 


8,401. *'Improvements in apparatus for use in the electro-deposition of 
metals.“ S. O. CowPER-CoLks. Dated February 16th. 


8,402. "Improvements in apparatus for use in the electro-deposition of 
metal upon tubes.“ S. O. Cowrrn-CorLES. Dated February 16th. 


8.406. Improvements in electrical apparatus for transmitting linear draw- 
ings." A. J. BouLT. (A. Giorgi.) Dated February 16th. 


8,11. ‘‘ Improvements relating to electric accumulators.” M. Pisca. Dated 
February 16th. 


8,13. ''Improvements in and relating to electric motor starting, regulating, 
controlling switches, and like apparatus.” H. Hinstand W. WITZ. Dated 
February 16th. 


8,416. ‘Improvements relating to the construction of electrodes containing 
zinc for use in electric batteries, and method of producing and employing the 
same," W. ERN V. Dated February 16th. 


3.417. Improvements in galvanic batteries.“ W. Erny. Dated February 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Toomrson 
and Co., 833, High Holborn, W. C., and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stampe). 


1888. 


0,018. ‘‘ Improvements in electrico switches.” W. F. Jones. Dated March 29th, 
1899. Switches for controlling motors. Movement of the bandle or wheel is 
transmitted to the switch arm through a magnetic clutch in the motor circuit, 
means being provided for momentarily closing the clutch circuit on the first 
movement of the handle. On failure of the current the clutch is disconnected, 
and the switch arin is swung back under tbe action of a spring or weight. An 
electro-magnet may also be provided to short-circuit the ciutch thould the 
current become excessive. The handle is fixed to the spindle which also 
carries the armature of the clutch electro- magnet. Tbe magnet is fixed toa 
sleeve which also carries the switch arm which rubs over the contacts. With 
the first movement of the handle and armature, a projection on a cranked arm 
drops into a recess in the armature, and the other end of the arm makes contact, 
thus supplying current to the clutch electro-magnet, but pot to the motor 
armature. Further movement of the handle now operates the arm. When 
“full on," the switch is held by a detent taking in a recess. The arm ig 
returned by means of a spring or weight acting through a cord. The clutch is 
demagnetised by the overload magnet attracting its armature,and short-circuit- 
ing the magnet, or by lifting the armature by the rod. Movementof the handle 
is prevented, when the clutch is not operative, by a pin on the armature 
engaging with a projection on the lever. In a modification, tbe contacts may be 
arranged rectilineally, and operated through a rack. 8claims. 


6,820. “improvements in or in connection with trolley or like current collectors 
fer electric raliways and tramways.” B. Magrial. (B. Villa.) Dated March 29th, 
1899. Electric railways and tramways with overhead conductors. The slack of 
the cord used for manipulating the trolley pole is taken up by the spring-wound 
barrel. The barrel is loose on the axle, and is recessed on one side to contain 
the spring, which is also confined by the cap. 8 claims. 


8,833. “improvements in step-by- telegraph instruments." L. M. 
Casella. Dated March 29th, eg dede Bene brand telegraph receivers 
in which alternating impulses arriving from any suitable transmitter actuate at 
the receiving-station (1) a polarised elestro-magnetic combination by a circuit 
for operating an escapement on the type-wheel shaft; (2) a magnet with non- 
polarised armature for controlling the circuit of the printing magnet. The 
armature is attracted during the passage of the alternatiug currents, and holds 
up the end of the lever from the heel of the lever. As soon as the current 
ceases, the lever drops on to the lever and completes the local printing circuit. 
The printing lever on rising, trips the lever by means of a cam and intervening 
lever, causing the lever to rest against an insulating face on the end. The 
lever produces the paper feed by means of a pawl acting on the paper wheel. 


* 


A double wedge on the lever for shifting the type wheel axially by means of th- 
pins when changing from let‘ers to figures, or rice versa, is provided. The use 
of a pin unison device is referred to in the provisional specification. 4 claims. 
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0,873. “improvements in or relating to aceumulators er secondary arte. 
P. Prestwick. Dated March 90th, 1888. Relates to a support for the aciice 
material, consists of a metal tube of circular or polygonal cross-section, an: 
provided with longitudinal ribs, transverse division pieces and apertures. The 
active material is placed in the cells, and the tubes are preferably placed in a 
vertical position in the electrolyte. 1 claim. 


6,874. "An imprevement in telephones.” Eres. and A. 8. Sebleome. 
Dated March 17th, 1809. Portable telephones are arranged with the transmi v: 
and receiver at the opposite ends of a handle, a vibrator for signalling purpose. 
being also attached. Two keys, or a double-ended key for controlling the er- 
cuits of the transmitter and vibrator, are arranged in the handle. The circuit: 
may be variously arranged; the transmitter may be omitted, and the receiser 
may also be arranged to act as the vibrator magnet. 1 claim. 


8,228. “Moans for taking and exhibiting clnematographic ^" F.M. Lo 
aud E. R. Turner, Dated March 2?nd, 1999. Colour-printiog telegraph recei:ers 
are arranged to work with Wheatstone transmitters sending alternations 
currents. The line currents are employed to operate a polarised double electro- 
magnet, the armature of which controls an escapement on the type-wheel shaf, 
and a non-polarised magnet, the armature of which is only released on tke 
stoppage of the current to effect the printing. Two spring motors may be ase, 
but these may be replaced by weight motors, or one of them by an eletre- 
magnet ina local circuit. The type-wheel shaft is square, to allow the type 
wheel to traverse it but at the same time to rotate with it. The traversiag o! 
the type wheel is produced by the action of a p operated by the printing 
lever. The pawl acts on a ratchet wheel carried by the fast-pitched screw shai, 
the nut of which carries an engagement for the type wheel, a bracket for ths 
inking wheel, and a pointer moving over a 5 scale. The type whee! is 
brought to its zero position to begin a new line by means of a pin on the shafi 
engaging a stop on the link, when a spacing key is depressed at the transmitter, 
this releases the spring motor, and causes the shaft to run back. The shaft is 
also provided with a cam arrangement for striking a warning beil at any desired 

sition. A second pin is placed on the shaft for engaging with a tripping 

evice in the paper feed mechanism; this acts through rods on the escapement, 
allowing a ratchet wheel to make one revolution. The printing lever &'so is 
provided with winding-up mechanism for the paper feed, tripping devices for the 
release and to prevent overwinding being described. The provisional specifica- 
tion refers to Specitications No. ¥,128, a.p. 1887, and No. 25,644, A.D. 1595, for 
similarity of details. 7 claims. T 


8,812. “‘Imprevements in magnetic power devices.” D. Bacea. 
Dated March 29th, 1899. Clutches, reversing gearing. eels each carrying a 
series of electro-insgnets run loose on the driven shaft, and are geared to the 
driving shaft so as to rotate in opposite directions. An armature fast on the 
shaft is placed between the two series of magnets, and is carried aroand in 
one direction or the other according as to which series is energised from some 
suitable source of electricity. 2 claims. 


8,882. “ improvements in appardtus employed in wireless telegraphy G. Marese! 
aud the Wireless Telegraph and Signal Co. Limited. Date pril Ist. 153. 
Induction coils for use in wireless si ag tf such as is desciibed in Speci- 
fication No. 12,826, a.D. 1898. The primary coils are arranged in parallel or in 
series parallel, and the secondary, which may be formed of one or several 
sections, arranged in series and having a diminishing number of turns as tbe 
distance increases from the centre. A table is given in the specification 
showing the number of turns required for the different arrangements of coils, 
diameters of wires, &c. B claims. 


7,284. ' 5 relating to telegraphie, telephonic, aad Ike systems anf 
te automatic switching apparatus therefor.” L. J. Mathurin. Dated April 6th, 19%. 
(Date under International Convention, Oct. 10th, 1898.) Switching apparatus i- 
arranged at each of a number of stations placed in one circuit, so tha: any 
station can call any other, and cut out all the remaining stations. Tbe 
apparatus for one station consists of three buttons, 1, 2, 8, a line battery, a loos! 
battery, a rotatable cam, k, provided with a dial, two polarised relays, “, 2^, an 
alarm, 8, and a telegraph or telephone receiver. This receiver may be replaces 
by other aj paratus, such as means for opening or closing a door, or a valve for 
water, air, oc gas. The cam, k, is carried by a shaft, c, which is rotated, b, by 
clockwork or electro-magnetically, but is stopped by a p.n, x, on it engagirg a 
lever, v, at the end of each revolution, and by a toothed wheel on it engaging az 
escapement lever, controlled by an electro-magnet, N, several times in each 
revolution; at each?stoppsge a pointer on the shaft, c, stands at a number oa 
the dial. Exch station corresponds to one number, and has ite cam, k, suitably 
set on its shaft, c. Each relay may consist of a vertical solenoid containing a 
soft iron core carried upon a spring, its upper end being movable between the 
poles of a permanent magnet. The core of the one relay, J’, normally touches s 
contact, shot. circuiting the electro-magnet, H, but is removable by a + line 
current. The core of the relay lies on either side; it is caused to close the local 
battery circuit by a — line current, and to open it by a + current. The buttons, 
2, 3, send — and + currents respectively from the line battery to line. In 
calling, the button 2 is pressed once, then tbe button 3 a number of times 
corresponding to the number of the station called, and then again the button 2 
once. The first current sent by the button x causes the relay, J’, at each statico to 
close the local battery circuit through an electro-magnet, the lever v, and pan 
x, contact being thus broken between v, x, and the shafts c freed and moving s 
step The + currentssent by the button 3 cause the relay 3’ to put the magnet x 
in circuit, and this to move the escapement lever, allowing the shait, C, at each 
station to turn one step for each impulse of current. When the desired nuz:ber 
is reached, the cam at that station moves an armature, A D, from a contact oper- 
ing a short circuit across the receiver there. The armature, A D, at the ~i 
station also moves similarly by an electro-magnet to which current is suppl 
from the local battery and a contact below the button 3. The armatures, 4 D, are 
then held by catches. When the button 2 at the calling station is depressed 
the second time, the relay , at the desired station connects the alarm s, with 
the local battery through the armature, A D, ard cam E. The station called 
answers by depressing its buttons 1 and 2; the first button sends a local current 
through a second winding on its relay J’, opening the citeuit of its alarm s, and the 
second rings the alarm at the calling station. If the station called does not 
answer, or when a communicaticn is finished, the button 8 is pressed re- 
peatedly, returning all the station switches and cams to the starting position; 
a second cam on each shaft c then raises the armatur», 4 D, to move back w 
the contact. All the stations can be called simultaneously by pressing the 
botton 8 till the haft c have made nearly a whole revolution. when a pro- 
jection on each makes contact with a spring to connect the electro-magnets 
with the local batteries by a connection, and move the armatures, AD. Similar 
connections may be made to all stations for setting clocks, 4 P, from a central 
clock once a day, the springs a X being connected to regulating electro-magnets 
in the clocks, as shown. The central clock may automatically release a rotary 
spring-driven cylinder provided with pins to send the necessary line currents in 
proper order, beginning by a sufficient series of + currents to set all the 
switches to the starting position, Other small modifications may be made. 


6 claims. 


7,821. 55 in secondary battery plates, grids, aud the Hike.” W.A. 
Gent. Dated April 7th, 1899. A plate or grid Bm supporting the active material 


consists of a number of parallel ribs joined together by strips which are joined 


alternately to the top and bottom of adjacent ribs. 2 claims. 


. means for coutrolfieg aad indieatiag the 
Lp! a pipere Med C. K. Francels, and C. R. Louberg. 


0 erg 
Dated April 7th, 1899. Maximum demand indicators, and electro-magnetic 
switches for limiting the supply of current to consumers by automatic 
repeatedly breaking and making the circuit if excess current is used, are provid 
with means controlied by an electro-magnetand special wires from a central station 
for altering the current allowed at any time. The electro-magnet may connect 
& shunt resistance or rheostat to an ordinary limiting switch or demand indi- 
cator, as described in Specification No. 6,082, a.p. 1899, in connection with 
supply meters. Or the limiting switch or a thermal U-tube demand j 
may be made with two different coils, either of which can be connected in tke 
supply circuit by the electro-magnet, special controiling wires, and a switch. 4 
claims, 
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discharge. 


STORAGE BATTERIES FOR ELECTRICAL 
TRACTION. 


In another column we reprint an abstract of a paper on 
storage batteries, read by Mr. G. A. Grindle, before the 
Manchester section of the Institution of Electrical Engineers. 
There is a great similarity between this paper and the article in 
our issue of January 25th, 1901, on the same subject, though 
the source of information and experience of the two authors 
are so different. Mr. Grindle writes, we believe, as one more 
or less interested in a well-kfiown form of accumulator, whereas 
the author of [the article—Mr. W. H. Booth—wrote from a 
conviction of the need of accumulators forced on him by a 
consideration of the statistics of fuel consumption and 
energy output of numerous stations having a widely different 
load factor. Mr. Grindle assumes a typical load factor of 
834 per cent., whereas that taken in our article was 25 per 
cent. for a small station. 
cars, for which number the load factor would be 324 per 
cent. by the formula of our contributor. Both writers are 
thus in agreement as to the figures, but. Mr. Grindle takes a 
system of 20 running cars requiring 150 Kw. for mean output, 
whereas the output assumed by our contributor was 373 Kw. 
only. An ordinary English system with 20 running cars 
would, however, not consume the average of 74 Kw. allowed 
by Mr. Grindle. About 12 amperes or 6 KW. at 500 volts 
would be ample to allow. The only material difference 
between the figures of January 25th and those now advanced 
by Mr. Grindle is in the cost of the batteries, which Mr. 
Grindle assumes at £12 per kilowatt, whereas they appear at 
£22 in the ELECTRICAL REVIEW. . 

It is, perhaps, natural that Mr. Grindle should produce 


a more favourable estimate for batteries than what - 


is allowed by an engineer who, no doubt, wrote from the 
standpoint of the station engineer ; but in the conclusion of 
Mr. Booth's article we find that from information acquired 
in Germany, he modifies his figures to the extent of reducing 
the battery costs to £18:2 per kilowatt of output, so. that 
here also Mr. Grindle's figures are practically identical with 
those advanced in the REVIEW. 

Mr. Grindle, however, goes more fully into the question 
of the arrangement of the cells relative to the line and 
power generator. He objects to the buffer arrangement 
suggested in Mr. Booth's article, because it, requires a care- 
ful predetermination of the characteristic of the generator. 
This is hardly a ground for objection. It is the business 


of makers of dynamos to do these things, though we must 


confess some of them appear to leave such matters to 
mere chance. 

In the sub-station system, where the battery is simply 
placed across the mains, the action of the battery is entirely 
dependent upon the voltage variation in the line. This, of 
course, drops with the heavy loads and enables the cells to 
It is probable that where the copper in 8 line is 


insufficient to carry current without an excessive drop in the 
D 


Mr. Grindle allows 20 running . 
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voltage, such a system might work well, but it hardly 
appears sound to depend for success upon a fault that should 
be removed in any case. Mr. Grindle says that in a number 
of cases he has known batteries thus connected to lie dead 
on the line, and cites an instance where a battery of 175 


amperes discharge never gave more than 40 when placed in 


a sub-station—a compliment, we should say, to the efficiency 
of the cable system. 

Where a part of a battery is employed in the shape of 
regulating cells, either in the case of a battery installed at a 
power station or at a sub-station, the general result has been, 
says the author, the conspicuous failure that we should anti- 
cipate. It is also expensive, owing to costly leads and switch 
gear, and the regulating cells deteriorate rapidly. Mr. 
Grindle, therefore, condemns this system as well as 
the others named, and falls back on the system of 
charging the battery by boosted current for a definite period 
and putting it across the line either with or without regula- 
ting cells at times of heavy load. But this does not satisfy 
him, as the work is heavy on the battery, and the system has 
no special advantage to recommend it. He finally recom- 
mends a differential or reversible booster, whether for a 
battery at the station or outlying sub-station. By this he 
means that in series with the battery there is a variable- 
field booster, the field being automatically controlled by the 
battery pressure, and the booster pressure varies exactly 
as the battery pressure departs from the desired constant 
value, so that the pressure across the combined 
terminals is constant perfectly. The battery, we are told, 
will take care of the entire variation of load above 
or below normal, the generator thus working at a 
constant load. There must be the same drop of the 
line voltage as on the buffer system to enable the 
battery to discharge, but there is, of course, the advantage 
that the battery can be worked over wider limits by means 
of the booster when the main generator is at work, and a 
steadier pressure maintained in the line. Experience of the 
two systems can alone show which proves the most satis- 
factory in practice. The buffer system is the more simple, 
while the booster system adds to the complications that art 
already too numerous in electrical work. As so large a 
current is demanded from the battery, the booster will be of 
considerable size, It is described as a triple machine, 
consisting of a motor, a generator, and an exciting 
controller, | 

As regards the engine, Mr. Grindle again becomes an echo 
of our contributor when he calls for one to work at con- 
stant admission and pressure, but if he is well versed in 
steam engineering he could hardly say anything else, because 
the use of a battery is to enable just such a desirable end to 
be secured. | 

We note that Mr. Grindle is one of those who stand in 
awe of the “violent stresses" in traction work due to 
sudden load variation. We thought this fallacy had been 
exploded. He it wrong also in what he says of voltage 
variation due to sluggish governing. A good fly-wheel 
governor responds quickly enough to deny this belief. In 
all he says of the possibility of using a small engine he is 
quite correct. This possibility is the sole excuse for battery 
traction, otherwise the inevitable loss in the battery would 
be uselessly shouldered. Everything points to the advan- 
tage of the power station. In fact, the whole question 
simmers down to one of outlay. If the additional plant 
costs less or not much more than the plant saved, the work- 
ing expenses may be very considerably reduced. 

The fuel consumption of steam engines on traction work 
has been stated by Mr. W. H. Booth as approximately 
inversely as the load factor, and on this fact he based the 


plea that the overhead line and distribution system should 
be of the best possible description of work and materiak, 
in order to justify the largest possible electrical homogeneity ; 
that it was an economic error to separate the different 
feeders of a system, because, by so doing, the load factor of 
the separate sections is reduced so much below that possible 
when the whole are placed in electrical continuity. Where 
batteries are employed this continuity is not necessary, because 
the engine load is constant in any case. Everything now 
turns on the durability of a battery. It is necessary that a 
fair commercial profit be shown after suitable interest and 
depreciation charges have been met. 


The Companies’ Act of 1900 in Operation.—The 
case of Burrows v. the Matabele Gold Reefs and Estate 
Company, Limited, affords an interesting illustration of the 
effect of the Companies’ Act, 1900, the more important pro- 
visions of which were dealt with in a series of articles in 
these columns at the commencement of the l a year. 
The defendant company was incorporated in March, 1899, 
with a capital of £500,000 in £1 tance of which £387,080 
have been issued. Wishing to issue £80,000 more capital, 
the directors on February lst, 1901, issued a circular to 
existing shareholders offering them an allotment of one 
share of the new issue at a premium of £2 108. in respect of 
every five original shares. To secure this issue the director 
entered into an underwriting agreement whereby they sought 
to have 60,000 shares underwritten. They offered the 
shares to the underwriters at the same premium... 
£2 10s. per share. The plaintiff, on behalf of himself and 
all other shareholders in the company, brought an action to 
restrain the defendant company from applying or agreeing 
to apply any of its shares or capital money, directly or 
indirectly, in the payment of a commission or allowance to 
the underwriters. He based his claim for the most ut on 
Sec. 8 of the Companies! Act, 1900, which provides the 
amount of underwriting commission payable must be 
authorised by the articles and disclosed in the prospectus, 
otherwise no company 


Shall apply any of its shares or capital rioney either directly or 
indirectly in payment of any commission, discount, or allowance, 
to any person in consideration of his subscribing or agreeing to 
subscribe, whether absolutely or conditionally, for any shares of the 
company, or procuring or agreeing to procure subscriptions, 
whether rbsolute or conditional, for any shares in the company, 
whether the shares or money be so applied by being added to the 
purchase money of any property acquired by the company or to the 
contract price of any work to be executed for the company, or the 
money be paid out of the nominal purchase money or contract 
price, or otherwise. 


It was argued by the plaintiff that an allotment of 
shares under the underwriting agreement would be an 
application direct or indirect of shares in payment of 
commission, discount, or allowance to persons in considera- 
tion of underwriting. Mr. Justice Farwell held that this 
contention was sound, and granted the necessary injunction. 
The company endeavoured to escape from the mesh by 
saying that the section in question only applied to under- 
writing of shares for public subscmption, and that the Act 
was intended to protect that portion of the public only who 
had not yet become members of a company. The learned 
judge rejected both of these contentions, saying that the Act 
was intended to protect existing as well as prospeetive 
members of limited liability companies. This case, in 
which there was no suggestion that the underwriting agree- 
ment was anything but bond fide, serves to show the far- 
reaching effect of the new measure. It would seem that 
unless provision for the payment of commission is made in 


the prospectus, the directors may find it difficult to make any 


new issue of shares unless they are certain that the same will 
be promptly taken up. Where a prosperous trading concern 


is turned into a company, there is little need for under- 


writing on the first issue of shares ; but where for some reason 
the prosperity of thecompany depends upon fresh capitalisation, 
the public are not always so ready to come up to scratch, 
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THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY. AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 


(Continued from page 854.) 


OxE of the most remarkable examples of American enter- 

rise is the electrical transmission installation of the Tel- 
uride Transmission Company, at Provo, Utah. — 

The generating plant consists of two 750-Kw. three-phase 
alternating generators directly coupled to turbines running 
at 800 revolutions, with 60 frequency and 800 volts 
winding pressure, The step-up transformers, each of 


250 KW. capacity, are set up in the star formation, with 


the neutral points of both primary and secondary grounded. 

The line, transmitting energy at a pressure of 40,000 
volts, passes through a mountainous region 10,000 ft. above 
the sea level. The transmitting line distance is over 55 
miles in length. The insulators, 7 in. diameter, are of 
glass. The power is utilised for driving milling machinery. 
The plant has been in commercial operation for more than 
two years, and has worked remarkably well. 

A similar installation of the Southern Californian Power 
Company transmite electric energy over a distance of 80 
miles, the normal line pressure equalling 33,000 volts. The 


generating equipment consists of four 750-kw. generators, 


driven by impulse water-wheels. 
ExawPLES OF MopERN Lona-Distanck ELECTRICAL 
TRANSMISSION PLANTS IN UNITED States AND NORTH AMERICA 
oF 1,000 Kw. AND OVER. 


All three-phase. 


Length ei gletrioal 
Title of company and Capacity conductor Fre- 
locality. 7 KW. d ane PWolts. 
0 es. 1 


————— 


Redlands Elec. Light and 
Power Company, Red- 


lands, Colorado .. | 1,000 21 10,000 50 
Sacramento Elec. Co., Fol- . 

som, 5 Be 3,000 22:5 11,000 60 
San Joaquin Elec. Co., 

Fresno, California.. | 1,050 { 50 
Big Cottonwood Power Co, | 19,000 

Salt Lake City, Utah ... | 2,000 14 10,000 60 
Pioneer Elec. Power Co., 

Ogden, Utah .. . 3,750 40 26,000 60 
Rawhide Gold Mining Co., | 


Jamestown, California 
St. Anthony's Falls Water- 


1,125 15 15,000 66 


Power Co., Minnespolis, . | 
Minn ae * 5,600 10 12,000 35 
Telluride Power Trausmis- 
sion Co., Provo, Utah... | 1,500 55 


Colorado Springs, Colo- 


trado 125 ..| 1,400 25 20,000 . 30 
Hudson River Power ' | 
Transmission Co., N.Y. 3,750 18 12,000 38 
Montano Power Co., Butts 5.000 
City, Montano...  ...| 39,000 21 2e 60 
Salt Lake City Elec. Pow ,000 
Co., Utah, U. S ..| 1000 | — 16,000 |. 66 
Southern Californian 
Power Co., Redlands, 
California i . . 3,000 80 33, 000 50 
St. Croix Power Plant, - 
Apple River, Wisconsin 750 27 25,000 |. 60° 


* This 8t. Croix installation, recent completed, transmits energy at 25,000 
volts—through aerial condnctors—94 miles long, and the same energy is trans- 
mitted underground at the same pressure for 84 miles—the line has been suc- 
cessfully tested to 80,400 volts. The three-phase generator has a pressure of 
800 volt, 60 frequency, and runs at 800 revolutions (three-wire tran: mission). 


This record is admittedly a splendid example of American 


enterprise; the applications have not up to quite recently 


included the generation of the power at the coal pite, but we 
have not had to wait long for an example. 

Unfortunately, the American coal-pit project, like that in 
the Rand, is imperfect, including, as it does, the generation 
of steam-power instead of utilising direct combustion of fuel 


in internal combustion engines, which should, for land pur- 


poses, be the basis of all fuel power. 


"The American example of coal-pit electric power trans- 
mission consists of an installation in course of construction at 


two coal pits respectively 4 and 34 miles from the town of 


Colorado Springs; one of the economic reasons for this. 
application is the fact that the cost of carriage of fuel is 
high (this raison d'étre also exists throughout Great Britain, 
where the railway rates are at least three to four times greater 
than they are on the most important trunk lines in the United 
States). At one of the collieries 2,000 H.P. are being 
installed, made up of directly coupled Corliss engines, 
driving two 1,000-xw. three-phase alternate-current 


machines, 21 ft. diameter, running at 90 revolutions per 


minute. Each alternator has 80 poles. 
is 6,600 volts. 

In addition to supplying the town of Colorado Springs, 
the coal-pit power station will electrically supply a mill, 
distant some 7 miles from the coal pit. The transmission 
line will be laid from the pit to the town of Colorado Springs, 
and from the latter to the mill, and directly also from the 
coal pit to the mill. The motors will be of the synchronous 
alternating type, independently excited. At the mill the 
excitation machines are to be driven by three three-phase 
induction machines, that are both self-starting and self- 
exciting. | 

The second colliery equipment consists of two duplicate 
design Allis-Corliss. engines, driving two 500-H.P. two- 
phase generators, running at 100 revolutions. 

The list of long-distance applications has been purposely, 
and.as far as possible, limited to the three-phase types—be- 
cause the finger post points to this phase—as the one that 
forms part of the formula which is asserting itself as the most 
economic and the most perfect. | 

In America the three-phase leads the way, the two-phase 
follows at a great distance, the monophase being practi- 
cally nowhere. In Europe the supremacy of the three- 
phase is still more conspicuous, the relation of position being 


The line pressure 


in the following ratio :—Triphase = 800, biphase = 100, 


monophase = 10.* 

Before referring in broad detail to some modern European 
transmission applications, two more examples of transmission 
projects in the United States can be instanced ; the first one 
is a good example of monophase work :— | 

At San Antonia Canon, California, electric energy for 
lighting purposes. In one instance the energy is transmitted 
for a distance of 16, and in another 28 miles. The pressure 
of the electric generators of 1,000 initial voltage, is raised 
to 10,000 volts in the line. The electric generator has an 
output capacity of 150 xw. The line is of bare copper 
carried by insulators, 7 in. diameter, of the petticoat form, 
and without oil troughs. / 

At Guadalajara, Mexico, there is an 18-mile transmission 
installation, with a line pressure of 5,000 volts. 

The trend of practice in the United States for supplying 
energy for railway and tramway systems, i8 decidedly poly- 
phasic, with step-down transformers and rotary converters at 
the sub-stations. A 70,000-H.P. plant of this kind is being 
installed. in New York. 

European examples of long-distance transmission may 
now be given :— 

Prag-Stuttgart.—Electric energy is now being transmitted 
a distance of 21 kilometres from a waterfall near 
Marbach. The generating complement is made up of four 
turbines of 337-H.P. each. Each turbine actuates by conical 
wheel driving, a three-phase alternator of 220 kw. at a pres- 


sure of 10,000 volts. The excitation of each alternator is 
provided by continuous current machines coupled to three- 


phase synchronous motors. The current for the motors is 
derived from two transformers that reduce the pressure from 
10,000 to 110 volts. An excitation auxiliary is provided by. 


* The following summary of examples of three-phase alternating 
applications for purely manufacturing industrial work represents 
the eight years’ work of a single Continental firm :—Three-phase 
generators for producing calcium carbide, with an output capacity of 
40,000 kw.; ditto, driving the spinning and weaving machinery of 
cotton and silk factories, with an output capacity of 14,800 kw. ; 
ditto, applied to the iron and steel industries, including the driving 
of rolling and tube mills, with an output capacity of 2,2220 kw. In 
pumping stations, 7,200 xw. capaeity: in mining machinery, 
6,200 Kw. capacity; in sugar refining, 340 Kw.; in conveying and 
lifting machinery, 1,860 Kw. capacity; in rifle factory, 80 Kw. 
capacity; in operating bridges, 150 Kw. capacity. 
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means of a battery of accumulators. The energy is trans- 
mitted from the primary generating station to the step-down 
transforming station on the Prag, near Stuttgart, by means 
of six overhead conductors. 

The transforming station had its origin in the necessity 
of transmitting the current underground from this 
station, and it was considered altoyelher impracticable to 
transmit the energy at the high pressure of 10,000 volts by 
underground lines. 
t= In the Prag step-down transformer station the pressure is 
consequently reduced to 800 volts, an equipment of three 
transformers, each of 200 kw. being provided ; at this pres- 
sure, 800 volts, the energy is transmitted underground to 
the Stuttgart electricity supply sub-station, situated at 
Stuckach; here a part of the energy is transformed from the 
alternating into continuous by means of two rotary trans- 
formers, each of 110 kw. The supply is distributed for 
lighting and power purposes, including, in the latter 
category, & supply for tramways. 

The balance of the energy—three-phasic—is transmitted 
to the central electricity supply station at Stuttgart, where it 
is reduced in pressure and transformed into continuous 
current to satisfy the existing requirements of the electricity 
supply and distributing mains of Stuttgart. "The trans- 
formation to continuous current is effected by means of 
three transformers, each of 180 Kw. capacity. 

Vizzola, Lombardy.—Another most interesting example of 
long-distance transmission work, and one offering a precedent 
for imitation in our textile districts of Lancashire and 
Yorkshire, is that of the Lancashire of Italy—Lombardy— 
and its textile centres of Legnano-Saronna, Busto, Arsigio, 
Gallarate. The electric force is generated at the Vizzola 
Waterfall, fed by the River Picimo. The hydraulic fall 
equals 28 metres, and drives 10 turbines, each of 2,500 H.P., 
directly actuating three-phase alternators with pressures of 
12,000 volts. The energy is transmitted to various locales 
of power distribution by means of 36 bare copper cables, 
which are supported by lofty masta, the degrees of trans- 
formation within the limits of 110 to 550 depending upon 
the power customer's wishes. 

Paderno, Milan.—This installation is interesting as a 
pioneer example of high pressure winding. The three-phase 
alternators generate current direct at 15,000 volts without 
any intervening assistance from transformers, Views of the 
generating station of Paderno, Milan, showing four 2,200-H.P. 
15,000 volts three-phase generators, appeared in the 
EnkcTRICAL REVIEW, October 5th, 1900. The oil 
switching gear of the Paderno central station (by means 
of which it is possible to safely and reliably switch out a 
fully loaded 2, 200-H.P. generator under the exceptionally 
high pressure of 15,000 volts) is a considerable triumph in 
electro-technics. This oil switching-out gear has often 
been operated with a fully loaded generator under a test 
pressure of no less than 20,000 volts, and always in a 
certain and effective manner. 

Stalleyy, Donaueschingen.—This three-phase alternating 
long-distance transmission installation is deserving of the 
title of pioneer. It has actually been in operation since 
the year 1895. The generation of electrical energy is effected 
at Stallegg; here is installed a three-phase alternator of 
150 KW. at a pressure of 150 volts. This alternator is 
actuated by a turbice driven by the flow of water diverted 
from the River Wulach. | 

The line pressure is raised to 10,000 volts by means of two 
75-Kw. transformers, and is from them transmitted 25 kilo- 
metres to Donaueschingen. Here the line pressure is reduced 
to 150 volts, and is then converted to continuous current at 250 
volts by means of a Schuckert rotary transformer having a 
single armature. The distribution of the continuous current 
over the customer's area is effected on the three-wire system. 

With the object of assisting the continuous current 
supply and to permit the regulation of the voltage, the station 
is equipped with an accumulator battery, which is charged 
with boosters. 

(To be continued.) 
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Amsterdam.—The City Council, according to Commercial 
Intelligence, recently voted a sum of nearly £500,000 for electric 
lighting and traction purposes. 


THE ECONOMICAL CURRENT DENSITY 
FOR SMALL CONDUCTORS. 


Br JAMES WHITCHER. 


( Concluded from page 362.) 


THE application of the law in the case now to be dis- 
cussed is rather less complex than in that above mentioned. 
Briefly stated, the law asserts that the minimum total cost cf 
the conduction of electrical energy is secured when the con- 
ditions are so adjusted to each other that two of the dis- 
tinctive parts making up the sum of that total cost, viz.. 
that part of the capital charges which is directly proportional 
to the sectional area of the conductor, and the cost of the 
wastage of energy, shall be equal. To get a thorough 
mathematical grasp of the problem involved in selecting the 
most economically efficient conductor for a given purpose, 
we must first of all secure & complete understanding of what 
are the quantities involved. 

The total annual cost of the conduction of electrical 
energy through a given conductor, is made up of the annual 
value of the wastage of energy in the conductor arising 
from its resistance, and the capital charges, d.e., the 
interest, maintenance, and the depreciation or amortisation, 
usually calculated on the capital investment in the conductor. 
But we must not be hasty in our estimation of what these 
two items actually are. The meaning of them is very much 
more complex than the young and thoughtless formula ferret 
is apt to suppose. | 

It will save time and space if we get our ideas into a suit 
of symbols at once, and possibly they will be the better for 
some decent clothing of that sort. Certainly we want them 
to be recognised as something more than bare ideas We 
have to deal during the course of our argument with quan- 
tities as grouped and designated in the list below :— 


A = total annual cost in £ of conducting a given 
current for given time. " 

P — prime cost in £ per mile run of conductor fixed. 

s — sum of rates per cent. per annum of interest, 
maintenance, and depreciation charges on 
same. 

the economical current density in amperes per 
square inch. 

current in conductor in amperes. 

a = sectional area of conductor in square inches. 

0:045 = resistance of 1 mile of 1 square inch copper 
conductor laid. 

' = value of energy wasted in pence per KW.-hour. 


The price, P, is, of course, proportional to the sectional 
area, a, but not directly so. To find out how it varies with 
a, we must take the costs of several adjacent sizes of con- 
ductors insulated in the way desired, and add the cost of 
casing, tube or armouring and of labour of fixing. It will then 
appear, that nearly enough for all practical purposes, P i& 
made up of a part strictly and simply proportional to a, and 
another part quite independent of it; £e, it would 
apparently remain, although the area be indefinitely 
diminished. Or say, P = pa + q where p and g are con- 
stants; the values of these depend on the class of insulation 
and protection, and we shall examine them later on. 

The rates, s, must, of course, include interest or the amount 
the money invested in mains would bring in, if used to 
influence income, say, 8 per cent; maintenance or repair 
costs, which, in the case of house wiring, are very small in 
a direct sense. but their presence increases the expense of 
general repairs and alterations, so that for this we should 
add, say, 1 per cent. ; and depreciation or, better, amortisa- 
tion, to provide for the wiring becoming valueless to the 
original owner, due either to decay or forced sale or like 
changes. The last is the most important item; being a 
fixture and not easily negotiable, wiring property must not be 
regarded as having a very long life of usefulness to the first 
proprietor of it. Allowing it 21 years and taking the value 
of money at 33 per cent. we find that about £6°5 per annum 
for 21 years is equivalent to a present value of £100—i.e., 
the amortisation rate is 64 per cent., minus 3 per cent. 
already charged as interest. Therefore the sum s is about 


74 per cent. 


D 
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The value v of the wasted energy is fixed and definite if 
it is bought by meter and charged accordingly, but if gene- 
rated by one's own plant it is donbtful how to rate it. At light 
loads it has scarcely any worth at all, for if wiped out 
entirely no appreciable saving would be realised. It is 
generally so insignificant a part of the total load that it 
geems pedantic to saddle it at any time with ita proportion of 
generation labour and capital charges, which weigh so 
heavily on the cost of the useful unit. Yet, strictly speaking, 
it has its influence on the size of plant, so that supposing we 
have a loss of 4 per cent. in mains at full load, then 4 per 
cent. of those generation capital and labour charges that are 
proportional to the output should be debited- against the 
mains, a loss which could be avoided by increasing the size of 
mains; This point was treated more fully in the paper 
already mentioned. 

 Equating 4 toa minimum for the simple case in which 
the current is taken from a public supply at a constant price, 
v pence per unit, we have for a continuous use of current, c, 
for n hours per annum :— 


A = (70000001875 v e + 001 s (v ＋ 9) (1) 


da c? 

za = 0 = 001 [sp — 000001875 vn —; ) (2) 
Or the first term of the sum for a should equal the second 

minus the constant g, which is the Kelvin law. 


Also D — — = 400 Vs p[8 v n. (3) 


Now the value of s is about 73 per cent., as determined 
above ; that of p is about 2,400 for the smaller conductors in 
high-class wiring systems, and 2,000 for the large mains. 
We will take v as 4d. per unit.. The value of n is, of course, 
very variable, and it is à complicated calculation to decide 
it; for a given conductor is passing full load for a very 
short time, and when working at fractions of full load 
the logs in an hour is only equal to the square of the 
fraction of what it would be at full load. Thus at half load 
the los in one hour would be equivalent only to the full 
load loss in one quarter of an hour. Since n is the 
equivalent number of hours per annum at full load from 
the point of view of loss, it is really much smaller 
than usually supposed. In fact, the writer, in some cases, 
would feel justified in taking it as low as 200 hours 
per annum. The full discussion of these points is impossible 
in the scope of the present paper, which is already too long. 
But they are worth the reader's working out for his private 
delectation. . 

With the values given substituted in Equation 8, we 
have:— 


For wires D, — 4,000 A/ T. 


For mains D, — 20,000 A T , 80 that when :— 


| 
n = | 2| 30 % | soo | em | so 1,000 
p, = | 1,095 | 892 | 775 | 692 | 632 | 547 490 
D, = ioo | soo | oo | esa 575 so | 450 


Since ^ is usually greater for the small wires than for the 
main cables, a rough, all-round average for the economical 
density in general wiring work is between 700 and 800 
amperes per square inch. For private generating plant » 
will be somewhere about 3d. per unit, whence the said 
rough average becomes 800 to 900 amperes per square inch. 

At 800 density the voltage drop is, of course, 4 volta per 
100 yards run of lead and return. The logical way of 
making concessions to the need of regulation in any given 
installation, is to run up the density of the shorter circuits of 
the system to balance & corresponding reduction of it on the 
longer circuits, the average all round remaining near the 
economical density. Of course, this cannot be taken too far ; 
but certainly no obstacles should be put in the way of going 


at such pressures is tolerated in a coun 


right up to the safe heating limits, such as, for instance, are 
stated in the Institution of Electrical Engineers’ rules, 

What we are pleading for is more reasonable latitude, and 
liberty to work on sound commercial lines. It is scarcely 
worthy of the dignity of the trade, that any young cub, 
knocking about with a voltmeter, can give an authoritative | 
damning to what is actually an honest intelligent job, carried 
out on the best and truest principles, and bring plenty of 
chapter and verse of weighty names to support his insufferable 
pretensions, But so he can do; and thus we have to regulate 
our electrical ways by a sort of religion that cometh out of the 
mouths of our babes and sucklings, bubbling ever fresh and 
sweet, and innocent of life's struggle's guile. There are 
many of them doing much the same thing with an 
ohmmeter or Wheatstone bridge : but that is another story. 


HIGH TENSION CABLES. 


By E. KILBURN SCOTT. 


MR. Fywnn’s article on “The Development of Three-Phase 


Working in the Twentieth Century” in the ELECTRICAL 
REVIEW for February 1st is interesting reading, and I note 
that he has thrown into relief the difficulty of working cables 
at high voltages. He says :— 

Supposing that overhead transmission was permitted in England, 
I doubt whether our climate would allow of the adoption of much 
above 15,000 volta. 

Quite apart from the question of whether overhead transmission 
try’s laws or not, we must 
consider whether it is justifiable or not. Such tensions naturally 
imply great distances ; it is, of course, impossible to supervise such 
lengths of line, and it must consequently be admitted that as soon 
as the line comes within easy distance of populated districte it 
becomes impossible. We are thus forced into one of the most 
difficult points to be answered. We must have recourse to cables. 
To my knowledge the highest pressure which has yet been trans- 
8 by cables to any appreciable distance is well under 15,000 
vo 

Will it be possible to manufacture cables which will carry cur- 
rents at pressures up to 30,000 volts, such as will surely be required 
to give full and remunerative scope to the three-phase system in 
the coming century ? 

As cables are usually made, 15,000 volts is well over the 

limit, but fortunately a method—the Brooks semi-solid 
system—has been in use for many years, which appears to 
meet the case very well. 
Like many other valuable ideas, the self-healing oil- 
insulated cable was years before its time, for at pressures of 
a few thousand volts only there is not much call for such a 
special method. At extra high voltages, however, it is not 
so much a question of expense or trouble as of finding some 
method which will fulfil all the conditions satisfactorily. 
Let us consider for a moment the special features of the oil- 
insulated cable. | 

The cables are covered with jute braiding, and are then 
drawn into an oil-tight conduit into which the oil is poured 
at about 800? F. When cold the oil is of the consistency of 
india-rubber solution, and should a fault occur the tem- 
porary current warms up the oil locally, making it run 
readily, and so automatically seal the fault. Boiled resin 
oil is used, and as it is heavier than water any moisture 
which remains in the tube rises to the surface, the cable, of 


. course, sinking to the bottom. 


It might be thought that the jute covering would hold a 
certain amount of air and moisture, but the process of manu- 
facture is so carefully carried out that this is practically 
impossible. The method adopted is to place the covered 
cables ina vacuum chamber connected with a condenser, and 
keep it there until practically a perfect vacnum is obtained. 
The cock for the oil is then opened and the boiling oil 
rushes in and thoroughly impregnates the jute. The oil has 
been previously boiled for many hours, and everything that 
rises to the surface carefully skimmed off. Any tendency to 
develop organic acids by increase of temperature is 
neutralised by the addition of a small quantity of lime to 
the oil before it is placed in the conduit. - 

The tube is sealed, so there is no available space for the 
accumulation of ammoniacal or other gases, and in case of a 
leak all that happens is that a small portion of the insulation 
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oozes out, and becoming hardened by ‘contact with the 
atmosphere, seals up the leak, A head of oil is provided at 
the highest point of the system to make up such leaks. The 
risk in drawing in ordinary insulated cable, particularly if 
paper insulated, is very great, whereas in the semi-solid 
system the insulation is added after the cables are in situ, 
and so they can be drawn in and out with impunity. If a 
measurement is required all that one has to do is to push a 
knife through the insulation at any joint box and so get 
connection on to the copper. On withdrawing the con- 
nection, oil runs in and the insulation is as good as before. 

Experience at Chatham and Rochester, Hong Kong, 
Glasgow, Keswick, Worcester and other places where this 
method is used, has shown that it differs from all others in 
giving practically constant insulation. The cable may be 
struck by lightning, and yet the self-healing property is so 
effective that immediately afterwards it is impossible to 
detect any fault or weakness, This has actually occurred at 
Chatham and New Jersey, 

Homogeneity of the insulation has been shown to be a 
feature of great importance in cable manufacture, and there 
can be no question that in this respect semi-solid oil is far 
before all other methods. If temporarily overloaded. the oil 
becomes more liquid, which is an advantage, because it helps 
to keep up the homegeneity, and therefore, if anything, 
improves the insulation. With india-rubber cables, on the 
other hand, the heat may over-vulcanise and so do harm. 

So long ago as 1892, in his lecture at the Royal Institu- 
Lion, Tesla said :— 

A main conveying alternating currents of very high tension may 
be injured merely by a blow-hole or small crack in the insulation, 
the more so as a blow-hole is apt to contain gas at low pressure ; 
and as oil appears to completely obviate such little imperfections, 
I am led to believe that in our future distributions of electrical 


energy by currents of very high tension, semi-solid insulation will 
be used. 


Those who advocate the oil-insulated system for extra high 
tensions are, tlierefore, in pretty good company. | 

There is no doubt that for the proposed power distri- 
bution schemes over extended areas and the working of main 
line railways, &c., the question of the high tension cables is 
the most tickli-h part of the work, for it scems certain that 
we shall be debarred from using aerial conductors as on the 
Continent and in America. 

The following paragraphs are taken from the Board of 
Trade regulations (under the Electric Lighting Acts, 1882 
and 1888) for securing the safety of the public :— 


9. High Pressure Conductors to be Covered.—Every high pressure 
conductor laid after the date of these regulations shall be con- 
tinuously covered with insulating material to a thickness of not less 
than one-tenth part of an inch, and in cases where the extreme 
difference of potential in the circuit exceeds 2,000 volts, the thick- 
ness of insulating material shall not be less in inches or parts of an 
inch than the number obtained by dividing the number expressing 
the volts by 20,000. 

10. T'sting of Insulation of all parts of any High Pressure Circuit.— 
A high pressure circuit shall not be brought into use unless the 
insulation of every part thereof has withstood the continuous appli- 
cation, during one hour, of pressure exceeding the maximum pres- 
gure to which it is intended to be subjected in use—that is to say, 
in the case of every electric line a pressure twice the said maximum 
pressure, and in the case of every machine, device or apparatus, & 
pressure 50 per cent. greater than the said maximum pressure. 

13. Limit of Power in High Pressure Electric Lines.—A high pres- 
sure electric line shall not be used for the transmission of more than 
300,000 watts, or in the case of an aerial line, 50,00) watts, except 
with the consent in writing of the Board of Trade, and efficient 
means shall be provided to prevent this limit beiug at any time 
exceeded. i 


Let us suppose that a conductor 4 in. diameter, say 19/15, 
has to transmit power at 30,000 volts, and it is proposed to 
use paper insulation. According to Regulation No. 9 above, 
the insulation must be 


30,000 


—— ——— = 1À in. thick. 
2ugup ee 


Therefore the diameter overall comes out at 84 ius., and 
this requires a lead sheath } in. thick. Consider for a 
moment the enormous expense of such a cable, when the lead 
alone weighs 36 tons, and costs £600 per mile run. As one 
yard of the cable weighs nearly 70 lbs., it. could not be con- 
veniently manufactured and hauled in lengths greater than 
50 vards or 14 tons weight; this, of course, means an 


enormous number of drums and joint boxes. Then again. 
there is the lopping on of the paper. A cable for 3,005 
volts having 15 in. radial depth of paper requires to be 
put through the covering machine three times (this is 
with paper strip 005 in. thick); therefore, to insulate 
to l:5 in. the cable must go through 30 time. 
Even if thicker paper is used and the number i: 
reduced to 20 times, imagine the enormous labour charge 
that would be incurred. It may be said that the number of 
* heads " on the covering machines could be increased ; this 
might be done, of course, but even with three heads, as is 
the usual practice, such machines run to very great 
lengths. 

It should be remembered in this connection that the 
labour charge on a cable does not vary with the voltage: 
thus, if a cable for 5,000 volts costs, say, £1,000 per mile. 
the price of a similar cable for 30,000 volts would be muci 

30,000 x 1,000 
5,000 

The entirely solid system, that is to say, laying an in- 
sulated and possibly a lead- covered cable in a metal or pot 
conduit, and filling in solid with bitumen, is very good, but 
it has the disadvantage that the cables cannot be drawn in 
and out. The writer takes it, that the idea of the solid 
bitumen is not so much to add further insulation as to 
preserve the cable from gas and moisture, &c. However 
it may be refined, bitumen cannot be put forward es 
a substitute for the rosin oil insulation of the semi-solid 
system. 

This bitumen system strikes the writer as being preferable 
in many ways to paper insulation alone, but at the same time. 
the method which comes nearest perfection must obviously 
be a drawing-in system. The constant opening up of oar 
roads is a terrible nuisance, and only by adopting drawing in 
can this be prevented. 

It may be interesting to consider for a moment what 
would be the probable effects of overheating the various 
kinds of insulation. | | 

With rubber the insulation would over-vulcanise and tend 
to crack and shrivel up. Pure Para rubber is put next to 
the conductor, mainly to improve the insulation, but also 
to guard the conductor from the sulphur in the vulcanised 
rubber behind. The copper wires are also tinned with this 
object, as well as to facilitate jointing. 

‘With insulation in the form of Manilla paper the copper 
wires do not need to be tinned, as no sulphur is preseut and 
there are no chemicals in the fibre to attack the copper. The 
effect of over-heat would be to dry up the rosin oil and then 
to render the paper powdery and unfit for use, as happens in 
transformers, &c. l 

Now in the case of the oil insulation only, the heat would 
simply make the oil more liquid round the conductor, for it 
would take a tremendous amount of heat energy to liquifr 
the oil right through. There is, therefore, no chance of 
acids forming by undue rise of temperature ; in any case, it 
is easy to add to, or entirely renew, the oil should it be neces- 
sary. The jute which is used for the semi-solid system 
weighs 13 to 26 ozs. per 1,000 yards, and as it is spun very 
loosely, the various threads run into each other much better 
than would be the case with clean cotton fibre. 

Objections are sometimes made that the Brooks system is 
not suitable for hilly districts, but as a matter of fact, 
Chatham, where the system has been in successful operation 
fur years, is particularly undulating. ö 

It may be thought that the semi-solid system must 
necessarily be carried in iron pipes. This, however, dos 
not at all follow. Stoneware pipes ß in. thick made from 
the Poole clays of Devoushire will give ample strength when 
buried 2 ft. deep. They are only ubout half the cost of iron, 
and there is uo reason why stoneware joint boxes could not 
be used as well. Three-way stoneware pipes can now be 
bought very cheaply, which are made specially for the 
purpose. The pipes are 2} or 8 ft. long, and are jointed 
with composition. 

It must be remembered that the tube of the semi-solid 
system is filled up solid with oil, and it is therefore much 
stronger than if it were hollow. Stoneware has the further 
advantage for high tension work that it is itself a fair in- 
sulator. However well coated with preservative compound, 


more than „ |e., more than £6,000. 


1. 


. part being iron. 
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metal tubes are always liable to attack by acids in the 
ground. On this account it seems to the writer to be quite 
& mistake for a municipality or other body who can afford 
to do things properly, to lay lead-covered and armoured 
cables direct in the earth, for the much-used phrase “ neutral 
earth" is a glib term which is practically meaningless. 
For example, it is quite impossible to guarantee that the 
earth will remain the same, and again, the cable may go 
through sorse made ground in which there is a percentage of 
ashes, the sulphur in which will undoubtedly in time attack the 
steel. Naturally, directly the lead and steel form a couple, 
the cable is done for. ' | ; 

It may be interesting to note that mere change of tem- 
perature is quite enough to set up chemical action; for 
example, a cable may be placed in & room and surrounded 
with dry ashes and loam, and it will be found that in a 
wonderfully short time the lead is attacked. 

The various preservative compounds that are used give 
good results, but in time the writer thinks that all metal 
iani Een the actual copper conductors will have to be dis- 
carded. 


ALUMINIUM MAINS IN PRACTICE. 


[COMMUNICATED.] 


IT may prove interesting to state observationg taken on an 
installation of aluminium wires, as mains of an overhead 
Bystem of distribution, used in tlie small town of North- 
allerton, in Yorkshire. This station, owned by the North- 
allerton Electric Light and Power Company, Limited, was 
inaugurated in the autumn of 1899, and to keep the first 
cost as low as possible, aluminium was -adopted for 
the main distributors.. From the generating station two 
aluminium wires, 75 in. in diameter, were erected overhead 
on both sides of the main street, which is very wide, 
the private consumers being directly coupled to these two 
mains, negative and positive respectively. 

The public lighting of arc lamps was taken off thg nega- 
tive aluminium, and a positive switch wire of copper wus 
taken back overhead to the station. When the arc lamps 
were switched out at a certam hour, incandescent lamps fixed 
on the same poles were switched on by another switch wire, 
one pole of the incandescent lamps being connected to the 
negative aluminium, and the other pole to a positive switch 
wire of copper, which was taken overhead to the station. 
These wires being stretched side by side, it was convenient 
to observe their relative actions under practical working 
conditions. AT 

The steel posts for the suspension of these wires were 
placed at the maximum distance apart, namely, 200 ft. The 
aluminium spanned this distance very neatly, and in this 


respect was better than copper, but its appearance was 


very ugly, owing to its increased diameter. This span of 
200 ft. seems quite safe, and no accident of wires falling has 
taken place. These wires have been subject to severe trials 
in gales and storms, and even when covered with snow they 
have suffered no injury. "The wire used is the ordinary 
commercial aluminium metal supplied by the British Alnmi- 
nium Company. ‘The aluminium procured had a conduc- 
tivity of 51 per cent., taking copper equal to 100. and its 
chemical composition being 98:1 per cent. aluminium, the 
remaining part of 1:9 per cent. being an impurity, the greater 
Dy practice, however, it is found that a 
span of 150 ft. is the most suitable and reliable. 

The jointiug of the aluminium ends was done by an 
ordinary brass socket. A piece of yellow brass, 2 in. by 
1:25 in. in diameter, was taken, and a hole bored right 
through it; this hole was tapped (Whitworth thread beiug 
used), the brass socket was theu screwed on both ends of the 
aluminium. This joint has been very successful mechanic- 
ally, and no failures have occurred in the joints made in this 
manner. The joint is subject to corrosion, but it is this 
corrosion which, peculiar to state, makes it so mechanically safe. 
Joints were cut out and tested mechanically, and in all cases 
the aluminium could not be screwed out of the brass socket, 
and to open the joint the socket had to be sawn through. 
These joints were then placed in a testing machine, and in 
all cases the wire itself broké before the joint gave way, 


the tensile strength being equal to 16 tons per square inch. 
On close examination of the joint, a dark white oxide was 
present, and this was distributed over all the surface, and 
not a clear metallic surface was visible. It appeared evident 
that: the joints had firmly oxidised together, though to no 
detrimental degree mechanically, but a rise in resistance was 
noticed in these joints when they were measured. A series 
of electrical tests was then made upon two sets of these 
Joints. One set of joints was taken as samples after they had 
been made for one week, and the other set after they had 
been up, in practical use, for 12 months, In all cases it 
was found that the resistance of the old joints had increased 
850 to 580 per cent. that of the new joints. It seems 
evident that, aftera space of time, these joints will become total 
non-conductors, due to a complete film of oxide separating 
the two metals. But this time period will depend upon the 
tightness or fit of the metals. A badly-made joint may only 
last a short time, but a well-made one may last for years. 
After 15 months’ working at Northallerton there has been 
no trouble through the joints discontinuing to conduct. 

Through the above aluminium conductors and joints a 
current exceeding 200 amperes is passed at times of heavy 
load, and several joints were under observation, but no 
trouble arose, nor did any perceptible heating take place. The 
surface of the aluminium showed signs of oxidation or 
corrosion. It seemed pitted and eaten away more in some 
places than others, and all over the surface showed a 
darkish white deposit of oxide. "The air at Northallerton, 
in Yorkshire, is said to be fairly pure; but the air 
is only one consideration, for the corrosion on 
the wires greatly depends upon the condition of atmo- 
sphere. For instance, periodic sunshine and rain do more 
harm in assisting corrosion than a lengthy period of rain 
or sunshine; this is only natural, and is very marked in 
actual practice. Cases have come under observation where, 
during a rain storm, a good circuit was maintained through 
a joint, but after the rain ceased and the sun commenced to 
shine, the joint lost its conductivity, and finally was no good 
at all. The joint that was most affected by the above con- 
ditions was a copper and aluminium joint, and two 
aluminium joints were nearly as bad. ‘The services of 
copper wire were taken off the main aluminiums, and led 
overhead to insulators placed on the consumer's house wall. 
The greatest trouble experienced was with these joints, the 
copper wire being wrapped and bound round the aluminium, 
then insulated and protected from the weather by rubber tay e 
and insulating paint. This class of joint was found the 
most lasting and suitable, but it gave trouble. The sun and 
rain used to play havoc with the joint, till finally.it gave 
way. The greater part of these joints that ceused to con- 
duct, ceased instantly, and it was no common occurrence on 
a windy night to have the consumer's lights bobbing up and 
down through these defective joints. A number of these 
fagged-out joints were examined, and although they were 
found to be perfectly tight they ceased to conduct, and on 
the resistance being measured it was found to vary between 
100,000 ohms and 2 megohms. Some of these copper wires 
that had been twisted round the aluminium were found to be 
strongly welded to it by the oxide, and by observation it 
looked to be a very good joint. The average life of this 
class of joiut was about six months, and in no instance has 
a joint made between copper and aluminium been satisf: c- 
tory. It remains to be seen whether a soldered joint will be 
as good mechanically and electrically as an ordinary mede 
up joint. Solde ing aluminium is simply melting it 
tovether, and it does not seem fearib'e that the meled joint 
will be as strong as a made up one; electrically it may be 
inferior. Soldered joints have never been tried at North- 
allerton, as the expense of trials would be tco great, aud most 
probably have led to inconvenience. | 

The copper mains have proved very satisfactory, and 
joints made by the hands, and left bare to atmospheric con- 
ditions, have given no trouble, and when measured elec- 
trically, under the same conditions as the aluminium, the 
increase of resistance was found to be only 5 per cent. The 
joints were found to be in a very good condition after being 
up under working conditions for over 12 months, With 
the copper mains, joints could be freely made by a man in a 
short space. of time. With aluminium mains, to make a 
good joint took an experienced man twice as long, and then 
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it could not be relied upon to last any length of time. It has 
been proved by actual experience that to use aluminium 
mains for distribution, the cost of same, including mainten- 
ance for a given period, exceeds that of copper under the same 
conditions. It can be said that aluminium is cheaper than 
copper, but this only holds good for the first cost, or cost of 
material. To place aluminium wires overhead requires 
experience and care, and the time taken during the opera- 
tions amounts to four times that of placing copper mains in 
position, that is when the conditions suitable for the erection 
of aluminium is at its very best. The maintenance, 
upkeep, &c., not mentioning the unreliability, &c., raises its 
total cost after one year to an amount equal to 10 per cent. of 
the total cost of a copper installation under the same condi- 
tions, and this has been proved by actual experience. The 
general information obtainable simply states that aluminium 
is cheaper than copper for this purpose, but it omits the 
cost of erection and maintenance, which scem the two most 
important factors of the cost and success of the system after 
a period of time. From experience gained it seems evident 
that aluminium will be left alone when copper can be 
obtained and used for overhead constructional work, In an 
aluminium installation its first cost is less than a similar one 
of copper, but after one year's work its cost then exceeds 
that of the copper installation. It is very evident from 
experience gained by actual practical work on commercial 
lines that aluminium wire as an overhead conductor is very 
unsatisfactory. Of course, if this experience had been known 
at first, copper would have taken the place of aluminium in 
the above-mentioned installation. Experience is a dear 
school, but it is the best. 


yy mar 
THE AMERICAN STEEL TRUST. 


THE American system of mammoth trusts may be considered 
very ingenious, economic scheming, but so far experience 
has shown it to be advantageous to the select party of 
financiers or organisers, and detrimental to the people’s best 
interests, being by no means conducive to a greater degree of 
industrial prosperity. 

Most of us know what it means if the world’s supplies of 
any line of gencrally consumed products—whether food 
stuffs or industrial goods—come under the control of a 
group of oligarchical multi-millionaire financiers of American 
cuteness. Sometimes the general body of industrial workers 
is severely handled by works being closed down owing to the 
price of raw materials, and legitimate industry receives a 
check purely for the gratification of a few financiers already 
fabulously rich. The operations of the worker are thrown 
out of gear. The system is iniquitous, and it is not sur- 
prising that the attitude of the American people toward it 
should be one approaching to open revolt. 

But we are not laying ourselves out at the moment for a 
detailed tirade against these combinations. We can only 
express grave apprehensions as to their results, both direct 
and indirect, upon the industrial conditions of the world. 

We made some observations the week before last upon the 
position of England’s steel trade, and ear-marked its decline. 
Quite certain does it now appear in the presence of the vast 
American Steel Trust with its £230,000,000, that British 
steel manufacturers will have to rise in all their strength to 
struggle with this elephantine competitor, if they are to 
retain anything like a reasonable share of the world’s steel 
business. 

There is a rumour of the outside steel works in the States, 
who will undoubtedly be hit by this combine, joining hands in 
a counter-combination to fight their rival. This must mean 
a deadly struggle within the States, dangerous undercutting of 
prices, a mightier conflict than ever in competing for foreign 
business—all of which might be interesting enough to watch 
from the outside were it not for its certain effect upon our 
home, Colonial and foreign markets. Where will the British 
manufacturer stand—we had almost said fall? Bat sup- 
posing there is no counter-combination ? This Trust, it is 
said, will control two-thirds of the world’s steel supplies, 
and its flotation was professedly devised with the two-fold 
object of strengthening America’s position in foreign trade 


— + 


and effecting economies in the cost of production and manu- 
facture. There was, of course, one prime consideration, 
and these two are subsidiary motives, It is suggested in 
some quarters that the capital of some of the companies now 
swallowed up was already excessive, and now that the 
great deal has taken place, the total capitalisation is still 
further added to to an enormous extent. This of necessity 
means there must be either a greatly increased profit or 
marked economy in working if a fair profit is to be paid 
on the 230 millions, Perhaps there will be both! With 
lower selling prices the British manufacturer would find 
competition the keener, but if prices are worked up, the 


' fair profit can be easily earned; while with American prices 


higher it may reasonably be supposed that English firms 
should also be better able to compete. But there, it is 
impossible to imagine what this mammoth Trust may or 
may not lead to. l 

If this sort of thing were carried far, and were shown 
to be seriously affecting us, we dare hope that the British 
nation would allow its good sense to prevail, arid lean toward 
the side of fair instead of free trade, at home and in the 
Colonies ; yet if the British steel manufacturer lays himself 
open to a charge of apathetic regard for his own interests, he 
is not helping matters in that direction. We shall probably 
be favoured in due course with the views of certain English 
steel firms as to the probable effect of American movements. 
Doubtless, some enterprising technical journal, more closely 
identified with the industry than we ourselves, is already 
engaged upon the idea, Certainly, their views will be 
interesting, but we are afraid to let anticipations take 
possession of us lest we find our steel makers not in the 
least ruffled, and expressing happy sentiments that ** We can 
assure you there is absolutely not the least ground for the 
slightest alarm.” As a matter of fact, this actually proves 
to be the attitude adopted by certain Sheffield manufacturers. 
Happily, Scotch firms are not so supinely optimistic, and 
they are, according to reports, fully acquainted with the 
actual seriousness of the situation. 

If the American Trust principle could be applied to 
British steel industry in such a manner as to better prepare 
it for competition, by erecting new works on up-to-date 
principles, scrapping out-of-date and uneconomical 
machinery and methods, and generally fitting it to meet the 
demand both in quantity and character of product, we should 
feel inclined to give it our blessing. But this we do not 
think it capable of doing. Yet we are tempted to ask 
whether the present is not an opportune moment to establish 
some new English organisation with a view to setting British 
steel manufacturing on to a better footing. 


— — ͤ ————— ÁÀ — ee 


THE ELECTRICAL POWER BILLS OF 1900. 


Ix our last issue we described Mr. Madgen’s Institution 
paper as composed of some reflections and a moral. The 
reflections were multiplied and the moral driven home by 
the many speakers in the discussion. An M.P. (Mr. Vesey 
Knox), Mr. R. P. Sellon, Mr. J. S. Raworth, Mr. A. C. 
Swinton, Mr. Sidney Morse, Mr. Garcke, and Mr. Crompton, 
and another M. P. (Mr. Atherley Jones) strongly supported 
Mr. Madgen’s position; Mr. Hammond objected to his 
views, and was practically backed up by Prof. Ayrton, while 
Mr. Addenbrooke and Prof. S. P. Thompson considered the 
technical points which arose out of the paper. Mr. Clay, 
General Webber, and Mr. Gavey introduced the question of 
telephonic progress, the first mentioned naturally being in 
opposition to the other two speakers. 

The paper was held to deal with matters which are issues 
of life or death to the industry of electrical engineering in 
England. It had to be asked, Are we behind the posi- 
tion we ought to occupy, and what are the causes? Is it 
to the interest of the public that there should be a small 
number of large stations, or many small ones ? "The spirit 
of the times is the consolidation of industries. English 
engineers should go out and solve these questions, and be 
given the opportunity of doing what is being done in other 
countries. The explanation put forward by most of the 
speakers was that the industry had suffered from being dealt 
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with not on its intrinsic merits but on political eonsidera- 
tions. Its birth and growth happened to be coincident with 
the progress of the municipal idea, and it had been made the 
plaything of politicians. As a result, investors had grown to 
look askance at electrical enterprise. Before progress could 
be made, the present disabilities must be removed. Capital 
even now is obtained with great difficulty. 

Take the gas companies of the United Kingdom and 
Ireland ; the total revenue was £1,606,000 per annum for 
the electricity concerns, but the mere increase in revenue 
between 1896 and 1898 of the gas companies exceeded the 
sum total of all the electricity businesses. That should haye 
gone into the pockets of electrical engineers. Against 198 
electricity works there were 661 gas companies. If argu- 
ments had been adduced a short time ago as to why this was, 
some people would have suggested the real reason as the 


speculation in electrical business in 1882, but investors have - 


not such a long memory, and more was primarily due to the 
Tramway and Electric Lighting Acts, and the way these had 
been administered by the Board of Trade; a Board which, 
as an authority has stated, exists merely in name, and is 
seldom called together, although at one time there were 
merchants of the City of London sitting on it, and it was 
thought it would be a very good thing if this were done 
again. The new industry being in the hands of munici- 
palities who could not speculate, things proceeded very 
slowly. At the beginning of new enterprises, there must be 
a speculative period, and therefore the only legitimate way of 
trying any new thing was by private enterprise. It was not 
the inefficiency of English engineers that kept English 
electrical engineering behind the United States and the 
Continent, but external causes. Other countries have done 
next to nothing that we at home did not do first, and elec- 
trical engineers are the salt of the mechanical engineering 
profession in this country. 

As it is no use discussing the dielectric losses in cables if 
there are no cables to have losses in, everyone agreed that 
the cause should be sought. The general opinion seemed to 


be that while municipal government should in every way be 


encouraged, the Legislature had perhaps coddled municipal 
authorities too much. There was no objection te municipal 
trading, but as municipalities did not manage a business as 
well as a company, they would not choose to come into the 
field where there was free trade. What was wanted was fair 
play and free pluy. The present position of the electric 
lighting industry was attributable to unreasonable difficulties 
put in its way by local authorities, backwardness being due 
to municipal restrictions. Municipalities competed with 
private enterprise by means of the rates, and profits of 
trade were transferred from companies to local authorities. 
The benefit of the public should not be over-ridden 
by municipalities, and the veto at present held by them 
must be removed. One method suggested was to merge the 
unit of local Government into the counties and thereby extend 
a principle already adopted in other matters, The whole 
question narrowed itself down to one of price, and power 
schemes offered a cheap supply of energy, which local 
authorities could distribute. Small stations spent a sum on 
mains quite out of proportion to the number of consumers. 
Cork was cited as an example of what a cheap rate would 
do. There the charges of 5d. and 1d. (as mentioned a 
few weeks ago in our summary of accounts) had produced 
remarkable results. 

The foregoing condenses the arguments of the attacking 
party. These were met by the opinion .that cheap gas in 
this country had to be met in competition, and in places like 
Switzerland gas cannot be got at any price, while in New 
York a few years ago gas cost 10s. per 1,000 cubic feet. 
Also that a debt of gratitude was due to local authorities, 
who had invested £14,000,000 out of £25,000,000, and had 
produced and sold electrical energy at a cheap rate. 
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On the Continent nearly all the towns proposed to be 
visited in Germany. by members joining in the Institution 
trip this summer have municipal works. ; 


The technical questions suggested for consideration 
included, Where are the large stations worked by coal not 
only transmitting but distributing? What is the proper 
basis for reckoning out the proper size of unit for power ? 
Is it true that when you get up to 10,000 H.P. it does not 
pay to increase to 20,000 H.P. in one station ? What is the 
distance at which cost of distribution counter-balances 
economy due to concentration of plant? What is the limit of 
kilowatts in a station beyond which the resulting economy 
does not pay ? What are the means going to be adopted to 
preserve uniformity of pressure within efficient limits? To 
these questions answers remain to be given. 


CORRESPONDENCE. 


The * Accuracy Factor ? in Power Distribution. 


Although the Institution audience spent two whole 
evenings hearing how the veto of local authorities barred 
the way to the development of power-distribution in this 
country, it appears that many of those present are still quite 
in the dark as to the real character of this so-called veto. 

And yet the Parliamentary Committee that devoted nine 
weeks to taking evidence had for its chairman Sir James 
Kitson, who is not merely an M.P., but is the head of a great 
manufacturing firm, the director of a great railway, and 
the ex-mayor of a great city, and on June 27th of last year, 
gave this most equitable decision :— 

* A local authority which undertakes and is prepared to 
give a full and ample supply of electrical energy for all 


purposes to consumers within its district, ought not, withont 


its consent, to be required to give facilities for the supply, 
within its district, of electrical energy by other undertakers. 
But if a local authority is unable or unwilling to provide on 
reasonable terms and within a reasonable time a full and 
adequate supply of electrical energy for any purpose to any 
company or person applying for the same within its district, 
such company or person should be at liberty, after notice to 
the local authority, to obtain their supply from other autho- 
rised undertakers, and the local authority should be required 
to give all necessary facilities for this purpose." 

Now is it accurate, or even diplomatic, to call this decision 
one of ‘the obstacles set in the path of our industry by the 
governing bodies of this country,” and is it not rather a 
decision which puts local authorities on their mettle ? 

For what the Committee decided comes to practically this : 
if you, local authorities, realise what are your duties in 
providing for all your people “on reasonable terms, and 
within a reasonable time, a full and adequate supply of elec- 
trical energy for any purpose," we will be no parties to any 
hindrance being put in your way. But if your district be 
one in which bumbledom reigns supreme, then our declara- 
tion is that no municipal barrier shall be left standing to 
oppose the free entrance of those who come with offers of 
cheap electric energy. 

W. E. Ayrton. 


Nork.— The “ accuracy factor" may be defined as the 
ratio of truly what it is to apparently what it is. 


Depreciation. 


The leading article in last week's Review draws timely 
attention to a most important question which has undoubtedly 
been hitherto insufficiently considered by a great majority of 
the local authorities which have undertaken to supply elec- 
trical energy. 

These bodies will owe you a deep debt of gratitude if. the 
result of your somewhat violent attack on them (was it sug- 
gested by Mr. Madgen's paper ?) is to settle the principle 
which should guide them in determining the amount to be 
set aside out of revenue to cover depreciation. 

In the hope of directing discussion to this practical end, I 
venture to suggest the following :—“ It is the duty of a 
local authority to provide, out of revenue, a fund sufficient 
to maintain their plant in efficient working order for the 
same period of time as the sinking fund for repayment of 
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loans is calculated to run, but it need not provide for 
more." 

Strict justice to both the present ratepaycr and to the 
ratepayer of, say, 80 years hence, requires that when the 
automatic action of the sinking fund shall Lave wiped off 
the original debt, at that date the automatic action of . wear 
aud tear" shall have reduced the value of the plant to 
practically nothing. | 

It is for engineers to determine in each case the average 
“life” of different parts of the plant, and given these data 
the actuary can calculate the yearly amount required to pro- 
vide for renewals. 

If the basis suggested is correct, no allowance need be 
made on account of depreciation of land or substantial 
buildings. Land in the close vicinity of towns usually 
appreciates in value, and no one will contend that a sub- 
Btuutially-constructed building will, if kept in proper repair 
(such repairs being, as usual, charged against revenue) 
require to be pulled down and rebuilt at the end of 30 or 
35 years. Strictly speaking, therefore, the present rate- 
payer is, in providing the sinking fund, already bearing 
more than his just share of the first cost of land and 
buildings. 

Electric lighting machinery is, in a well-designed station, 
run under particularly favourable conditions. It is not 
subject to violent shocks or to overloads, and it is nearly 
always kept in perfect order. Under these conditions the 
life of, say, a Willans engine will not be less than 15 years, 
and some of the larger slow-specd engines now being erected 
may confidently be expected to last even longer. 

The life of accumulators is more difficult to estimate. So 
much depends, in this case, on the personal factor. I know 
of stations where a ten-years’ life may be counted on, and of 
others where five years would be too long an allowance. 

To illustrate the general effect of the above suggestions, I 
will take the case of a new station and will assume that 
24 per cent. on the capital cost is to be yearly set aside as a 
sinking fund to accumulate at 24 per cent. compound 
interest, This sinking fund would provide for the repay- 
ment of the capital in 80 years. 

No depreciation would be required on land and buildings ; 
on machinery at 15 years’ life a sum equal to 8°6 per cent. 
on first cost set aside for 30 years at 24 per cent. compound 
interest will provide for the repayment of a loan equal to 
the original cost, such loan to be obtained 15 years hence, 
` and repaid with 3 per cent. compound interest 30 years hence. 
For those parts of the plant that have a life of 20 years 
2:7 per cent. should be similarly set aside to repay the cost 
of renewal at the end of 40 years, i. e., at the end of the life 
of the second set. The amount should, strictly speaking, 
be less, as during the last ten years of the life of this part 
of the plant no interest or sinking fund charges would be 
payable. 

It wonld seem, therefore, that a charge of 8 per cent. on 
first cost, exclusive of lands and buildings, should meet all 
the requirements for renewals as distinct from“ repairs and 
maintenance" where the rates of interest are as here 
assumed. 

The question of the **life" of the different parts of a 
supply station plant is a difficult one, and there are, as far as 
l am aware, but few data available from actual experience as 
yet, since most of the 10 and 15-year old stations have 
scrapped or sold their original plant, not so much because it 
was worn out as because it paid to do so when more 
economical plant could be obtained or larger units could 
be ran. | | 

David Urquhart. 


A New Slotted Conduit. 


In connection with your remarks on “A New Slotted 
Conduit" in your issue of last week, it appears to me that 
your last paragraph :— On the whole, we cannot hold out 
to the inventor any prospects of his design being adopted in 
practice despite its ingenuity,” is rather sweeping, and 
hardly justified by your criticisms on the design. Taking 
the points raised by you in detail. The use of Z bars to 
form the sides and top of the conduit does away with the 
usual practice of forming the conduit in concrete between the 
yokes, obtaining a more mechanical construction and one 


which is very easy tolay. The 7 bars wil no doubt be 
made sufficiently strong to ensure a minimum risk of the 
slot closing due to the overhang, and the method shown cf 
securing the lower flanges to girders spaced at short 
intervals, and also tying the sides to the track rails, appears 
to be amply sufficient to prevent any tilting of the section, 
especially as the whole construction is bedded in solid con- 
crete. The iron frames which carry the access doors could 
be bolted down by foundation bolts passing through their 
lower flanges, as well as being supported by the ends of tbe 
Z bars, and the strength of the access doors should only be 
a question of sufficient metal. The cast iron sleepers are 
evidently intended to tie the whole construction together, 
and their lack of width would obviate the necessity of a con- 
crete bed to rest on. 

The insulators are not likely to work out sideways if they 


fit properly, and in any case, should such a thing happen, the 


conductor need not drop on to the iron jaw of the holder, as 
the description claims that the insulators can be removed 
for cleaning and renewal without disturbing the continuity 
of the conductors. In answer to the question, “ How 
would the insulators fit on a curve ?" in most curves the 
length on the curve taken up by the bearing portion of the 
insulator, which appears to be about 4 in., wil! approximate 
very nearly to a straight line, so the ordinary insulators could 
be used, and in extreme cases specially curved insulators 
would be necessary. 

The invention has certainly attained its primary object— 
namely, a shallow conduit at moderate cost—and, as such, 
should commend itself to the municipal authorities and 
others who at the present time are contemplating the adop- 
tion of some form of conduit system, and who are unwilling 
to spend large sums in alterations to existing water and gas 
mains in order to make room for a deep conduit. 


A. B. Rigby. 
Chiswick, March 4th, 1901. d 


With reference to the review of my conduit system in 
your issue of last week, I shall be obliged if you will allow 
me space in which to answer your queries, and also to 
explain the points to which you take exception. 

In the first place you appear to have attached undue 
importance to the details shown on drawings, which were 
principally intended to give a general idea of the main points 
of the system ; and I do not see that your criticisms justify 
the concluding remark that you cannot hold ont any prospect 
of the system being adopted. 

You say the combination of the slot-rails with the walls of 
the conduit calls for a very great weight of iron in the con- 
struction—this is, to some extent, true, although you have 
over-estimated the amount ; however, | fail tosee wherein 
the objection lies, inasmuch as the cost per mile of track 
completed, compares very favourably with other systems, 
morvover, this combination facilitates rapid construction toa 
very great extent. 

With reference to your remark concerning the support 
given to the Z-rails, I would point out that this is not only 
effected by the sleepers and tie bars, but also by the iron 
frames which carry the access doors aud the concrete, 

The access door frames are not shown in detail on the 
drawings, but these are fixed to the concrete bed by long 
bolts, and are specially designed to support the ends of the 
Z -rails ; the Z-raila thus supported at the ends have been 
made of sufficient strength to resist any closure of the slo 
through deflection due to the heaviest possible traffic. 

It is also obvious that the access doors can be designed to 
withstand ahy probable load. 

With regard to the extra concrete under the sleepers, I do 
not think this would be necessary, as the side flanges afford 
sufficient hold on the concrete bed, and I can, therefore, see 
no reason for increasing the excavation. 

It is not claimed that the number of insulators is reduced, 
but that there is a marked decrease in the number of access 
doors necessary, these being preferably placed at intervals of 
about 24 ft., in which case the insulators would average 
12 ft. pitch. . 

The design of the insulators must surely guarantee unusual 
strength, inasmuch as the conductors are directly supported 
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in the insulators by the holders, instead of by long arms as 
in other syatems, and further protection is afforded by the 
spring packing. , | 
„There is no tendency for the insulators to slip out side- 

ways, as the holders and conductors are stationary, moreover, 
the weight of the conductors and the pressure of the spring 
packing would entirely prevent such an accident. 

It would not be necessary to alter the insulators for 
curves of large radii, but for those of 40 ft. radius specially 
curved insulators have been allowed for. 


"E Frank Hewer, A. M. I. E. E. 
Chiswick, March 4/h, 1901. 


[Our correspondents will surely concede that any criticism 
we could make must be founded on the drawings before us, 
the whole of which we published in our last issue. Various 
modifications of the plans are suggested in their letters, 
which would materially alter the conditions —notably those 
of utilising the door frames as supports for the 7-rails, and 
spacing them 24 ft. instead of 18 ft. apart; but we have 
little faith in the rigidity ascribed to the concrete 
bed. As for the strength of the insulators and their 
tendency to work out, we are still unconvinced.—Eps. 
ELEC. Rev.] | 


Standardisation of Commutator Bars. 


Referring to the letter appearing in your last issue re 
“ Standardisation of Commutator Bars, there are some 


statements contained therein with reference to mica which 


we cannot allow to pass unchallenged. 

Your correspondents state that they have “ gone over tons 
and tons of mica to endeavour possibly to supply a few 
hundred segments of a certain size, where, had the manu- 
facturer employed a size of mica } in. shorter, he would have 
purchased his insulation at a quarter the price he paid for 
it. Toshow the ridiculous nature of this statement, we 
will give the following typical instance. A dynamo manu- 
facturer requires mica segments 15 in. long, for which he 
pays 14s. per-lb.; according to your correspondents, if he 
took these segments 143 in. long, he would only pay 3s. 6d. 
per lb. The manufacturer knows, as a matter of fact, that 
he would only have to pay a few pence less for the shorter 
length of mica. 

Ve are surprised that a firm who claim to have “unique 
experience" in the supply of mica and micanite, should 
publish such statements as the one we quote. | 

As we have no desire to obtain a gratuitous advertisement, 
we enclose our card, and sign ourselves, 


A Firm of Mica Merchants. 
. March 5th, 1901. 


' What is a Wireman ? 


Will any reader be good enough to define the terms 
* Wireman" and “ Electrician,” as I find that any man 
who can drive a nail or fit up an ordinary bell and battery 
at once adopts one of those titles, and undertakes electric 
light wiring for the lowest wage he can exist upon, and 
after a few months’ experience he becomes a member of the 
local branch of the Electrical Trades Union, which exists in 
nearly all the large towns, for the purpose of obtaining 
the standard rate of wages, and if they were sorted out 


90 per cent. of the members would be found to be that . 


class of workman, who would not be allowed to enter the 


ranks of any other trades society; in fact, at the present 


time this existing union is nothiug less than a refuge for 
wasters cast off from other traded. 

It is not surprising, then, that members of other societies 
will not recognise them in any way, whether on the works 
or not. 


Such has been my experience on a large installation, | 


where the other contractors men absolutely ignored the 
existence of wiremen on the job. The result was men 


would not stop on the works, and constant changes were 


made. | 

.. Through that treatment I have severed my connection 
. with house and ship wiring, and I have.been successful in 
obtaining a post on the staff of a large generating station, 
. where respect is shown to a skilled man by his fellow 
. workers of every grade. 


I have seen wiring that would turn any consulting engi- 
neer's hair grey, covered in with the remark that Anything 
will do so long as the lamps burn." If wiring is to be done 
ina proper manner, good men must be employed to do it, 
and if the union will not weed out the undesirables, the 
struggle must go on until iteventually ends in the survival 
of the fittest. — 

If every workman were registered and required to pass a 
qualifying examination, as plumbers who desire to be 
sanitary engineers do, the title -electrician would be 
worth obtaining, and would not be, as at the present, 
available to anyone who chooses to call himself such. 

Joluter. 

Birmingham, March 4th, 1901. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


ON THE USE OF STORAGE BATTERIES IN CONNECTION 
WITH ELECTRIC TRAMWAYS. 


By G. A. Gnmprg, M. I. E. E. 
(Abstract of Paper read February 26th, 1901.) 


For upwards of 10 years no practical result of the storage battery 
mark the pages of the early history of electric traction, and up to 
the preseut time (in Great Britain at any rate) no practical demon- 
stration has taken place that can be deemed an unqualitied success. 

It is not my intention in the present paper to discuss this par- 
ticular problem of the application of storage batteries to electric 
traction, and I purpose ouly making a passing reference to it. 

The problem is an extremely iutricate one, and one which,I 
regret to say, I feel absolutely conviuced has never had the atteution 
paid to it that its importance merits. . 

The most serious attempt made in Great Britain so far bas been 
that made at Birmiugham commencing in the year 1890, but here 
the result has been, owing entirely to the nature of the equipment, 
and the capacity of the line, anything but a success. Up to 1894 
the losses on the line were attributed to the cost of up-keep of the 
batteries. At that date, however, with the view of ascertaining the 
true facts of the case, the supply of batteries was undertakeu on a 
definite figure per mile. Since that date, unfortunately and sig- 
nificantly, no data of running costs have been forthcoming, but 
batteries have been supplied and car miles run to the extent of over 
1,100,000 miles, and, from the accumulator view of cost, with 
highly satisfactory results. With accurately kept figures on an 
aggregate mileage of this amount, something more than theoretical 
cal ulations can be obtained, and the result is such as to firmly 
convince me that, in spite of its failures hitherto, there is a very 
great future before this method of traction. Its adoption at the 
preseut moment in New York on Thirty-fourth Street is attracting 
considerable attention. The closest attention is there being paid 
to details, aud in view of the extended experience available as to 
mechanical equipment and its problems, the system will most pro- 


. bably at last have an effective opportunity of demonstrating its 


capabilities. As with the trolley system, America promises to 
demonstrate to this country the value of the storage system, and 
how to operate it. u 

In 1894 two tramway systems came into operation, on both of 
which batteries were adopted, one beiug the Douglas and Luxey 
tramway, in the Isle of Man, for the desigu aud equipment of 


which your chairman was responsible; the other-case the Zurich . 


electric tramways. |. 

As to on which system it was first contemplated to employ accu- 
mulators it is impossible to say, or whether the designer of eitber 
scheme was aware what the other was doing or contemplating. It 
is possible that the same idea of employing batteries was arrived at 
in both schemes entirely iudependeutly ; at any rate, the object and 
method of employing them was entirely different. 


In the first iustance the battery was employed at an outlying sub- . 


station, situated somewhere about midway between the terminal 
poiuts of the line. The battery ia this instauce was operated by 
meaus of a special feeder from the generatiug station at Douglas, 
the charging beidg effected by means of an ordinary motor-generator 
iustalled iu the battery house. The function of the battery was to 
assist the line load, which at the point of the line where the battery 
was installed was of an exceptionally heavy nature at times, 
geuerally to assist in maiutainiug the line poteutial at or about the 
ceutre of the system, aud to obviate the necessity of sendiug the 
maximum amount of current demanded over the long feeders 
from the power house. Variations of the battery po: ent al were 
compensated for by a portion of the battery being employed as 
regulating cells, the regulation being effected by hand. 

Iu the second instance the battery was installed at the power 
station, the principal function of the battery being to equalis» the 


load on the generators, allowing a much smaller power palit to 
effect the operation of the line. The battery in this case was coarged 


by means of au auxiliary generator in conjunction with the main 
generator, and the regulation effected by means of regulating 
cells cut in or out as necessary by means of an automatic switching 


arrangement. 
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These two first instances of the adoption of batteries in traction 
working, though neither of them can, when com d with recent 
practice, be considered as ideal methods of employ ment, nevertheless 
are distinctly interesting in view of subeequent development, and 
have gone far to demonstrate the necessity for a storage battery. 
One has only to take a glance at the load curve of any traction 
system to see the necessity and call for the employment of a storage 
battery. The usual load curve reminds one of nothing so much as 
an attenuated mountain range, with one moment lofty peaks 
ranging skywards, and the next moment low-lying passes down at 
times to “sea-level.” [The author showed load curves illustrating 
this, and stated that though the wide ranges may tend to decrease 
in number on large systems, the liability to their occurrence still 
exists and has to be provided for.] Nothing more detrimental toa 
generating plant can well beimagined, the violent stresses between full 
and no load occurring so suddenly and often consecutively following 
on each other. The necessity also arises when it is desirable 


to maintain the voltage as nearly as possible constant. No 


matter to how fine a point the governing of the engine is 
carried, it is impossible for it to respond with anything like the 
rapidity with which the variations in the load take place. The 
most perfect mechanical governor has a distinct time factor as 
compared with that of switching on a motor, nor can even a 
generator itself respond so quickly, with the result that the voltage 


. of the line rises and falls. 


A battery is further a distinct necessity where it is desirable to 
centralise as much as possible the operating plant, as is nearly 
always the case, and often save an additional station with its 
attendant staff. 

A battery is an absolute necessity where the available power is 
limited to little more than the mean day load, as is often the case 
where water-power is employed, and in many instances small falls 
of water which by themselves would be quite inadequate to success- 
fully operate a small line, with the assistance of a battery can do so 
easily. 

Admitting, therefore, the necessity for a battery, we will next 
consider the advantages to be obtained by the inclusion of a battery 
on a power system. 

The first and undoubtedly foremost advantage to be gained by a 
reliable battery, properly installed and duly proportioned for the 
work it has to effect, is the simplification of the question of 
generation of energy, resolving this from being one of a constantly 
varying nature, varying from nothing to several times its mean, to 
the one simple question of generating an even, steady, and pre- 
determined load. By enabling the prime motor to be run constantly 
at an even load, it naturally follows that this load can be arranged 
to be the most economical one for the motor employed, which will 
result in an enormous economy over what could be obtained by 
employing a prime motor, which would of necessity have to be at 
least three times its size in order to enable it to cope with the 
maximum demand which may from time to time be thrown upon it. 
In fact, it is almost impossible to conceive an engine being run 
under more disadvantageous conditions than those which obtained 
in the production of energy for an average railway system where no 
battery is employed. This advantage is best evidenced by the coal 
bill. The lbs. of coal per H. p.-hour on electric traction systems is, I 
think it will generally be admitted, beyond all reason, in many 
instances ranging up to 10 lbs., and even more, by the employment 
of a storage battery. "There is not the slightest reason why this 
should not be reduced down to the best engine practice, namely, 
from 2 to 24 lbs. l 

An advantage, and an important onc from à point of cost, is the 
reduction of the engine room hours. Inthis country few, if any, 
tramways run the full 24 hours, but where they do (and it is as well 
to bear in mind that there is a growing tendency towards its 
adoption), what may be termed the “ night-load " is of the smallest 
nature; tbis load can be taken entirely by the battery. 

Apart from the question of where a 24-hour system is in force 
and where the current English practice has only to be provided 
for, the employment of & storage battery enables a considerable 
reduction of hours to be made in the daily work, and will in most 
instances easily bring the running of the station within the 
limits of two shifts, leaving the early and the late cars to be 
both operated entirely off the battery. In an average station 
this should mean at least a saving of from £150 to £200 per 
annum. | 

It is a distinct advantage in the saving of wear and tear of 
machinery, not only in the power plant, but also the cars, the 
sudden and violent variations of voltage, which must of necessity 
continuously occur where no battery is used, throw a large amount 
of unnecessary strain on the running motors, which is much 
modified, if not entirely eliminated, when a battery is employed. 
A distinct advantage is shown in the running of the cars; 
better time can be kept and more even running. The car lighting 
will be steadier and the destruction of lamps decreased. An 
important advantage is the safeguard it effecta against accidents, 
more particularly fly-wheel accidents and breaking of belts in cases 
waere the latter arc employed, as in the event of a “short” or 
sudden overload on the line the extra demand of current will be 
immediately taken by the battery and not by the generator. Should 


the “short” be sufficiently great to throw out the circuit- breaker 


there will still be no variation on the generator load, the battery 
absorbing it all. While when the circuit-breaker is closed again, 
even though the cause of throwing it out may have been removed, 
there is almost certain to be an abnormal demand on the line for 
current, due to the almost simultaneous restarting of the cars. All 
this will be immediately taken by the battery without any abnormal 
load whatever being thrown upon the engine. In fact, the invest- 
ment in a battery may be looked upon as a very excellent form of 
machinery insurance. 


In cases where belts are used for driving, experience has shown 
that where a battery is not employed a severe shock will almost 
invariably break the belt before releasing the cut-out. While where 
a battery is in operation the circuit bronket will invariably operate 
first, saving the belt. 

Another advantage, and one of considerable importance, is that 
the battery will often carry through, where without one a stoppage 
would be absolutely inevitable. I do not say that every accident 
which has caused the stoppage of an electric line might have been 
prevented by the employment of a battery; but a vast number of 
stoppages which have occurred, have been due in many instances to 
mere trifles, and would never have taken place. The advantage of 
being able at any time to shut down an engiue for a few minutes, I 
venture to think, will be universally acknowl 

A very strong factor amongst the advantages of employing 
batteries on traction systems is the facilities they afford when, as is 
often the case, extensions or increased car service become impera- 
tive. By the installation of batteries at the extremities of existing 
lines extensions become feasible without any interference whatever 
with the existing arrangements and consequent expense, in many 
cases saving the necessity for additional power sub-stations, which, 
unless the extensions are very great, must work under most dis- 
advantageous conditions. 

Having admitted the necessity and the advantage of employing a 
battery, there yet remains one great factor to be consulted, and one 
which in the present day there is a very lamentable tendency to 
unduly exalt, and at the shrine of which many a good scheme and 
many a good job have been unfortunately sacritied, it is the question 
of cost. 

There are two things that require to be very carefully avoided, 
first, schemes that cannot possibly pay if properly carried out; 
second, lavish expenditure that cannot be recouped. 

Eliminating these from our consideration, and provided that no 
cheese-paring policy is adopted of endeavouring to make one 
pound’s worth do the work of two, or in other words, it being 
ensured that an adequate battery will be properly installed and 
equipped, as to whether or no the necessary outlay which must be 
incurred to include such a battery on a traction system is justified 
there are no two questions, as there is not the slightest doubt 
whatever that it is the means of a material saving, both in the 
pine outlay on operating plant and the subsequent cost of operation 
of same. 

(To be continued.) 


LEGAL. 


ELECTRICAL AND GENERAL ENGINEERING COMPANY v. AITKENS. 


IN the City of London Court, on Friday, before the Deputy Judge 
and a jury, this action was disposed of, it having been remitted 
from the High Court. The claim was made by tbe plaintiffs, of 
17, Gracechurch Street, E.C., to recover the sum of £111 from Mr. 
Albert J. Aitkens, Fernwood, Camden Wood, Chislehurst, for work 
done in installing the electric light at his house. 

Mr. TURNER, counsel for the plaintiffs, said that the defendant 
had paid £95 of the sum claimed, but now that the action had come 
into Court the defendant not only refused to pay the balance, but 
had set up a counterclaim in which he asked to be awarded £100 
for defective workmanship on the part of the plaintiffs. The order 
was given and a specification supplied in September, 1899. "The 
plaintiffs suggested that the wires should be carried in enamelled 
steel tubes, as by using them there would be greater protection 
from injury. An increase of 25 per cent. in the price was made for 
that. By a clerical error plaintiffs had only charged 20 per cent. in 
addition. It was arranged that the defendant should go to the 
oftices of the General Electric Company in Cannon Street, and 
select the fittings which he would require, and that he was to 
receive a discount of 25 per cent. off the gross prices charged. The 
work was commenced in October, but it was not completed until 
early in January because of building alterations which were going 
on in the defendant's house. At last the electric light was duly 
installed, and when it was finished the plaintiffs in March sent in 
their account. Defendant commenced to make excuses why he should 
not pay their bill. He complaiued that there was a leakage of the 
current, but that was due to the dampness of the house. The main 
was put into the cellar, which was very damp indeed ; in fact, the 
house recked with dampness 5 the whole of the time that the 
plaintiffs were fitting up the light. The condition of the 
switches alone showed that there was a leakage of curreut through 
the dampness. The defendant complained that he could not turn 
out the light in the hall, and that it had to burn night and day. 
Afterwards he complained that he could not get the hall light to 
burn, and that the billiard room was in darkness The plaintiffs’ 
men went down, and they found a considerable quantity of surface 
leakage, but it was all caused by the dampness. They found 
that the tubes had been damaged by the defendant's builders, and 
in the vestibule they took out a wire which had been injured while 
some floors were being put down. Fresh pipes were put in, and 
the work was left in a thoroughly complete state. There was no 
cause for the defendant's complaint. 

Mr. J. A. Bower (of the plaintiffs) stated that all the work sued 
for had been carried ont under his personal supervision. He was 
not at Chislehurst the whole time that the work was being done, 
because he had to go into the country on other business. The con- 
tract required that they should instal the light to the approval of 
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the Electric Lighting Supply Company at Chislehurst, as well as of 
the fire insurance company. Both of those bodies had approved of 
the work, and the light was supplied after the approval so given. 
In cross-examination, he did nut know that the electric current had 
been escaping all over the defendant's house. He was surprised 
that the defendant could iot use the water in the lavatory because 
of the electric shock received upon putting the hauds iuto the 
water. If there was such a shock it would not be dangerous. The 
defendant told them about it, and they immediately sent to rectify 
it Directly the taps iu the lavatory were touched electric current 
was couveyed to the hands. It was not true that the work was done 
inefficiently or in an unworkmanlike manner. They had not 
infriuged the rules of the supply company by leaving down wires 
which were uncovered. If the supply company said the installation 
was at the preseut time dangerous to their own mains, as well as to 
the lives of the people in the house, it would not be true. The 
house had been sweating in a marvellous manuer, and when he was 
down there on Monday last tbe place absolutely tasted of dampness, 
and the walls were wet. The work had been carried out in accordance 
with the supply company’s rules, but the dampness permitted the 
current to leak notwithstanding. They had put in the best material. 
They did not use brazed joiuts. That was different work altogether. 
They had used open joints. The damp could not be excluded from 
the tubes containing tbe wires, because it was necessary to 
leave open spaces. He did not know that they had neglected 
to put any insulation between the main switchboard and the wall. 
When he entered into the contract he had no idea the place was so 
wet. On the previous Monday when he tested the electric light he 
found it quite satisfactory. The house bad had a chance to dry 
lately, and the lights were all satisfactory except that the basemeut 
was wet. His firm consisted of three persons, himself, Mr. Joseph 
Bower, and Mr. Louis Schram. He was an A. I. E. E., aud had had 
10 years’ experience. They conld have supplied moisture-proof 
tubing instead of the enamel steel tubing. but the difference in price 
would have increased the expenses by 50 percent. The dampness 
would condense everywhere. If the Fire Insurance Companies bad 
anything to complain of in the defeudant's house it would only have 
been fair to have given them a chance of remedying any defects if 
they existed. Dampness was a splendid conductor of electricity. 
The tubing which he used was of the best. kind aud of the sort which 
was generally found iu houses. There was a better lass of tubing 
used, but not usually. There were no joints in the better tubing, 
unless one had a lined tubing, which would cost three times more. 
The defendaut could have bad insulated steel tubing, but that was a 
fad more than anythiug elxe. He had never used brazed steel 
tubiug, and if he had done so it would have made no difference. 

Mr. L. ScHRAM was also called to speak to the work beiug carried 
out properly. The cause of the leakage was excessive wet and 
moisture. The test which he made quite recently was satisfactory. 
There was no grouud for suggesting that naked wires were put 
under the drawing-room floor. The electric light had been in use 
for 18 months now. The reason he did not use tubing with sealed- 
up joints to exclude the moisture was because it was not specified 
for. He did not know that the rubber round the wires had in some 
instances burned away in consequence of the electric current 
escaping. They did not take any qxceptional precautions to provide 
agaiust dampness. 
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GAMBRELL'S ENCLOSED PLua REkSISTrAN CN Box. 


Mr. FREDERICK J. BowER was also called, and be said he had had 
10 years’ experience as an electrician. The work was carried out 
under his supervision, and wherever it was unsatisfactory it was on 
account of dampness. The wire which was used was insulated 
with vulcanised rubber. 

. Henry C. HALL, A.LE.E. arbitrator to the London 
Chamber of Arbitration, said he acted for the City of London Elec- 
tric Ligghting Company, and other large concerns, as an expert. He 
had sp-ent five years in the manufacture of rubber, and .he was of 


dry the place, and then it would disappear. 


are fixed on the cover. 


opinion that the rubber covering the wire used by the plaintiffs in 
the defeudaut's house was of the highest class used for house 
purposes. It was pure rubber. There was no remedy for the leakage 
which had been complained of. It was impossible to prevent it. If 
the plaintiffs had contracted to fix up an impossibility, that was no 
affairof his. The only way to get rid of the condeusation was to 
The best material was 
used iu fitting up the electric light at the defendant's house. 

For the defence, Mr. Coram said the complaint which the 
defendant made was a very serious one indeed. The inconvenience 
to which he bad been put was alao very great. The defendaut had 
had to pay fora vast amount of electric current which had beea 
wasted in consequence of the very defective way in which the 
plaintiffs had installed the light into his house. No one would ever 
be able to tell the extent of the defendant's loss, because the 
electric current had been e<caping all over the house. The 
defeudant had never bad given to him the supply that the plaintiffs 
had contracted to put in. At the present time the defendant bad 
only & partial supply. The Supply Company would not run the 
risk of allowing the defendant to leave on the curreut during the 
night, and he was compelled to shut it off during the greater part of the 
day. It was only in the evening that the defendant was allowed to 
use the light at all, and then only for limited hours. Furthermore, the 
defendant was still uuinsured, because of the possibilities of fire, 
because the installation of electric light had been carried out so 
badly that the fire insurance company thought the risk too great to 
accept. The defendant now counterclaimed for damages for the 
plaintiffs’ bad workmanship, and he asked the Court to give him 
something to cover his risk of non-insurance. It was very likely 
that difficulties would still arise, and all in consequence of the 
careless way in which the plaiutiffs had done their work. 

The jury here intimated that they only wanted evidence 
about the plaintiff having failed to comply with’ the supply 
compauy's requirements and the fire insurauce company's stipula- 
tious. 

Mr. Fnick rn, of the firm of Fricker, Miller & Co, 149, Fleet 
Street, E.C., said he was an M. I. E. E., aud adviser to the London, 
Liverpool aud Globe Iusurance Company. He was requested by 
the insurance company to inspect the defeudant's premises on 
January 30th with a view to iusuring them against fire. Their 
rules had not been complied witb, aud he coul not advise the com- 
pany to accept the risk. Directly the main switch was on there was 
a dead earth. That was very serious, and it might be dangerous to 
fire aud life. Iu bis view it was not all due to dampness as sug- 
gested, but because of the imperfect material which the plaintiffs 
had used. Openu joints had been laid iu plaster work, aud that was 
an improper thiug to do. He did not notice that the house was 
particularly damp as bad been alleged, aud, iu fact, the cellar 
seemed rather dry. The insulation had not been properly fixed, 
aud the work was by no means high class. The wire was not the 
best that could be furnished. Wire enclosed in damp plaster ought 
to be put in hermetically sealed conduits. 

Mr. F. 8. HAN NRG, of the Electrical Supply Company, 
said he inspected the work in question. They bad supplied the 
electric curreut to the defendant's house, but their requirements 
had not been complied with by the plaintiff company. There was 
considerable dauger attaching to the way in which the plaintiffs had 
done their work, and the defendant ouly had a 
limited use of tbe light. They could not tell 
when a short circuit might take place. There had 
been short circuits. 

The jury said they were of opinion that the 
plaintiffs were not entitled to any more than the 
£95 which had been paid them on their claim, 
and they awarded defendant £25 damages on his 
counterclaim. Judgment was eutered accordingly. 


GAMBRELL’S ENCLOSED PLUG 
RESISTANCE BOXES. 


Turse resistance boxes are provided with blocks 
and plugs mounted ou an ebosite b ard as 
in the ordiuary pattern, but the blocks are 
enclosed by a hinged cover, aud only the plug 
heads extend outside the case. The pluys cau- 
not get lost, as immediately a plug ia released 
from the blocks it flies to the top of the lid by 
means of a spiral spriug aud remains out of circuit. 
This also preveuts errors ari-i:;g through loose 
plugs No dust can get into the in-trumeut, as 
there are two covers over the blocks. Auother 
feature is tuat each plug is always kept in the same 
hole, In the best class of instruments of this 


e 


type an ebonite top is used in place of the ebouite bushed maho- 


gauy lid, aud for sub-divided high resistances of. 100,000 ohms 
and upwards, where the insulation is of great importauce, 
ebonite pillars hollowed out to receive the German silver 
springs necessary for controlling the action of the plugs 
The brass blocks in these high resistance 
instruments are mounted on ebonite blocks to ensure good insu- 
lation from block to block. The general arrangement (which is a 
decidedly good one) of the resistance box is shown by the illustration, 
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BUSINESS NOTES. 


Electrical Wares Exported. 


Wek ENDING Mar. 6TH, 1900. 


Adelaide .. Value £264 
Amsterdam.. 2 Sx 60 
Auckland .. ex s 20 
Azores. Teleg. mat. .. . . 2,194 
Bombay  .. " ea 86 
17 Teleg. wire vs .. 105 
Buenos Ayres. Teleg. mat. 193 
9 Teleg. me .. 16 
ee ee 200 
Celoutiu E . 801 
Christiania. Teleg. wire es 21 
Colombo .. 313 
Copenhagen. Teleg. cable. 259 
"5 Teleg. wire s 22 
Demerara è T - 62 
Durban ‘ - a .. 1,281 
i Teleg. mat. . "68 
n Teleph. mat. .. .. 161 
East London sn T aa 29 
Ghent e 75 . - 83 
Gibraltar 


"e. ee 20 
Gothenburg. Teleg. wire . 110 


Halifax : aa 25 
a Teleg. cable .. 111,300 
Ham burg vs So 10 
Kobe. eleg. cable es eO 787 
Mauritius .. 9 5 is 42 
Melbourne .. ew . 970 
" Elec. cable.. . 450 
Teleph. T . ) 885 
Ostend 107 


Port Elizabeth, Teleg. mat. ` aam 
Rio Janeiro. 64 
Rotterdam. Teleg. mat. . )800 


Baigon - «s . 696 
Bingapore .. je - . 298 
8 jener ee ee ee oe 1,698 
araiso .. es T 15 60 
ellington .. . 614 
Teleg. mat S 347 

en Mie A . 660 
Total eo £195,153 


Winx ENDING Man. bTH, 1901. 


Adelaide Value 485 
Alexandria .. e vs 95 
Amsterdam.. $E x . 199 
Auckland .. v vá we 49 
Buenos Ayres se T .. 8,548 
- Teleg. wire. 490 
Calcutta  .. es ss . . 825 
Cape Town .. A € .. 492 
Colombo as "e . ) 946 
Copenhagen ea x es 14 
Durban s 12 es . 097 
Gibraltar... M oe és 40 
Gothenburg si 29 
Hambnrg. Teleg. mat. 900 
Hong Kong. Teleg. apparatus 1.175 
Kobe. Teleg. cable ise . 1,412 
Kure. Teleg. cable 8 .. 6,532 
Launceston.. 184 
Madras. Elec. tramway parta 285 
Melbourne .. 547 
Teleg. mat... e . 2,948 

Monte V dd M a . . 1,445 
Perth.. ; j^ T s 96 
Rio Janeiro.. " i R9 
Singapore .. ae ^ sa 33 
Sydney ee ee ee ee 40 
Syra .. si - T $5» 7 
Trinidad M" s “a 14 
Valparaiso .. T ei is 66 
Vigo .. i a as 28 
Wellington `. ee à .. 151 
Total 421.525 


Foreign Goods Transhipped. 


Malaga. Elec. light mat. Value 486 
Rio Janeiro. Elect. mat. . Ul 
Trinidad. Teleph. mat... 


65 
Total .. .. £208 


Channel Islands 


235 cwt. creosoted teleph. poles — 


Application for Extension of Patent.—Mr. S. Z. de 
Ferranti is presenting a petition to His Majesty in Council for an 
extension of patent No. 12,419, dated September 13th, 1887— 
" Improvements in Electric Railways." 


Books Received.— L'Annce 


Paris : 


Foveau de Courmelles. 
Béranger, 1901, 3 fr. 50. 


Electrique," by Dr. 
Librairie Polytechnique, Ch. 


“Engineering Estimates and Cost Accounte,” by Francis G. 
Burton, second edition, 1900. Manchester: The Technical Pub- 
lishing Company, Limited. 3s. net. 


Catalogues and Lists.—Messrs. Ernest Hutton & Co., 
Limited, of Ohm Works, Northallerton, send us an illustrated list 
of their multipolar dynamos and electric motors for low and 


moderate speeds. 


The several parts of the machines are shown 


separately, and prices and other particulars are given. 

The Electrical Trades Supply, Limited, of Birmingham, are 
circulating & priced sheet of their h.v. tumbler switches. 

A list of arc lamps and accessories has been issued by Messrs. 


Smithson, Sharpe & Co., of Manchester. 


The 1901 pattern vertical 


and inverted differential arc lamps are described, and compensating 
resistances, lamp elevators, choking coils and transformers are 


priced. 


List No. 88 of the British Thomson-Houston Company describes 
the Thomson inclined coil measuring instruments. For the benetit 
of those who place these lists on file an index has now been issued. 

The G.E. Co.'s List No. 31 describes their electric hand-drilling 


machine, bell pushes, and other specialities. 
send us a copy of their March “ Progress” 


The G.E. Co. also 
sheet, giving a few 


details of their new high voltage wall socket, with “lined chamber ” 


fuse, their '' quick-break " 


tumbler switch with protecting wall of 


porcelain, and their new anti-vibration holder for use on traction 


systems, in the&tres, &c. 


Messrs. Mather & Platt have issued the first number of an excel- 
lent little eight-page pamphlet entitled “The Electrical Bulletin,” 
in which they propose to describe from time to time some of the 
examples of electrical work carried on at their Salford Iron Works. 
Views appear of the yoke ring and armature of one of the 800-xw. 
machines which are being supplied to the Salford Corporation; a 
motor-driven feed pump and electrical conveyer are also described. 

A list of shunt motors stocked by Messrs. Rosling, Appleby and 


Fynn, Limited, has been sent to us. 
A first dividend is to be declared 


Deed of Assignment. 


in the matter of a deed of assignment executed in November, 1900, 
by G. Margetts, of 53, Brown Street, Manchester, electrician and 


electrical engineer. 


Egypt.—There has been a considerable increase in 
electric plant during the last three years, says Commercial Intelli- 
gence, and in 1899 the total value imported amounted to £66,580. 
Of this total France supplied plant to the value of £24,980, the 
United Kingdom coming next with £16,515. During the first half 


of 1900 there was a slight falling off. There is likely to be a grow- 
ing demand for electrical apparatus, as the use of electric light, elec- 
tric 1405 &c., is spreading, and telephonic communication is being 
extended. 


Dissolutions,—Messrs. G. D. Impey and W. A. 
Baxter (Baxter, Impey & Co., electrical engineers, Dudley Street, 
Birmingham) have dissolved partnership. 

The partnership hitherto existing between Mr. Frederic H. Taylor 
and Mr. J. Hermann Field has been dissolved by mutual consent 
Mr. Frederic Taylor continues as previously. 


Electric Tramway Equipment Contracts.— Messer. 
R. W. Blackwell & Co., Limited, have lately secured the followirz 
contracts: From the Bradford Corporation for the overhead elec 
trical equipment of the Idle and Thackley, Clayton and Queensber; 
and Fairsley sections of the Corporation tramways. From the 
Southampton Corporation for the overhead electrical equipment of 
the Canute Road, Dock Station to Avenue and St. Mary Stres 
sections of the Corporation tramways. From the Brighton Cor- 
poration for the supply of their traction switchboard and the over- 
head electrical equipment of their tramway system. From the 
Southport Corporation for the supply of all the poles and bracket: 
required for the extensions of the Corporation tramways. From 
the Manchester Corporation for all the material required for the 
overhead equipment of their new car shed. From the Manchestzr 
Corporation for tower wagons, reel wagons, and all the necessary 
tools required by the tramways department for carrying out exten- 
sions of their line. 


For Sale.—The Dudley Electrical Committee is offering 
for sale two belt-driven 100-kw. railway generators (British 
Westinghouse) resistances, gear and belts for ditto ; a Westinghouse 
enclosed engine for driving 100-kw. machine, and a wrought-iron 
stack. See Official Notices to-day. 


The G.E.C. Staff Dinner.— Last Saturday the eleventh 
annual dinner of the General Electric Company, Limited, was held 
at the Hotel Cecil, and the directors provided for their staff and 
guests a most enjoyable evening. The company numbered over 
300 guests, and amongst them were Prof. Perry, Colonel Cromptor, 
Mr. Raworth, Mr. Roger Wallace, K.C., Mr. Manville, Mr. A. H. 
Preece, Mr. Musgrave Heaphy, Mr. Sinclair, Captain Lloyd, and 
many others. 

Dinner was served in the Grand Hall, where Ashton’s Blue Band 
performed an excellent programme of music. Mr. Max Bynz 
presided. After the usual loyal toast, Mr. Eckstein proposed ‘the 
health of the Imperial Forces, coupling the names of Colonel 
Crompton and Captain Lloyd. These gentlemen, in replying, 
testified to the efficiency of the men they had to lead, and Captain 
Lloyd mentioned the fact that he had madea raid on a stock of 
G.E.C. goods at Johannesburg on behalf of his commanding officer, 
and that he obtained delivery a great deal more quickly than he 
could in England. This remark called forth roars of laughter, and 
the company would not allow Captain Lloyd to qualify his state- 
ment. 

Mr. Railing gave the toast of “ Mr. G. Byng,” which was received 
with acclamation, hoping for his speedy restoration to health, and 
in reply Mr. Max Byng read a letter from his brother to the staff. 
The keynote of this was a warning with regard to the militant 
commercial antagonism of other countries against England, 
pointing out that the directors had foreseen this to some extent, 
and guarded themselves against it in their own business. It was a 
source of gratification to them that the G.E.C. were able to make 
articles which were made in no other country, and they had such 
confidence in themselves that they had bought a large tract of 
ground at Witton, on which shops were being erected for manu- 
facturing the largest class of machinery. 

Mr. Hirst departed from his usual custom of taking a serious sub- 
ject for bis speech, and, in toasting “The Staff,” indulged in some 
clever and good- -humoured chaff at their expense, from the office 
boys and commissionaire upwards to the sub. and general managers; 
he also announced that Mr. Bevis and Mr. Hawkins had been 
invited to join the board. 

Mr. Brooker and Mr. Bevis having replied, Mr. Max Byne 
next proposed the health of The Guests,” coupling the names of 
Prof. Perry and Mr. Wallace. The President of the I.E.E., in 
replying, referred to the question of England's neglect of science 
about which he said he had been preaching; he hardly felt that those 
remarks would apply to the G.E.C., because from what he knew of 
its directors, they were all capable men in this respect, and the 
present position of the firm was due to their knowledge. He wished 
that some of the organisation which must prevail in up-to-date 
businesses like the G.E.C. could be adopted in certain Government 
departments of which he knew. He spoke in appreciative terms 
of Mr. Hirst, to whose services at the council table he paid a high 
compliment. Mr. Roger Wallace followed, and, g as a 
financial man, complained that the guests had not been allowed to 
take up some ‘of the firm's ordinary shares. 

The company then adjourned to the Victoria Hall, where the 
rest of the cvening was spent in listening to an excellent smoking 
concert. 


Glasgow Engineering Congress.—The local arrange- 
ments for this Congress are making rapid progress. The committee 
are fitting up a most elaborate guide to Glasgow, giving details of 
all the different engineering and kindred shops in the district, 
which, with the visits to works, will form one of the features of the 
Congress. The meetings are to be held in the University by 


permission of the Senate, the same being within easy access of the 
Exhibition. 
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Germany.— The Thuringer Electricitäts Gesellschaft is 
the name of a company which has just been formed in Berlin, with 
a capital of £50,000, to carry on an electrical engineering business. 


Glasgow Exhibition.— Rapid progress is being made 
with the finishing of the Machinery Hall. So far the only elec- 
trical firm of standing to commence operations is a well-known 
German firm. Eighty of the Russian workmen have struck work for 
higher pay. 

Kimberley. — Mr. Arthur McCracken has been appointed 
manager of Messrs. Reunert's electric department, in place of Mr. 
Granville Vines, resigned. 


New Portable Drilling Machine.— This machine has 
been designed by Messrs. Mather & Platt with the special object of 
providing a convenient tool for drilling operations, where the 
expense of carrying the tool to the work is less than that of carrying 
the work to the tool. The machine is entirely self-contained, 
having no connection with any outside apparatus, except the electric 
leads. It may readily be set up, and can be detached, moved and 
started again with a minimum of delay. The spindle is driven by 
gearing from the motor shaft ; the gear is of great strength, and the 
machine is capable of taking heavy cuts considering its size. Holes 
may be drilled in any direction, horizontal, vertical, or at any angle, 
with equal facility, and all adjusting clamps may be loosened at the 
same time, for the necessary adjustments, without fear of any part 
being over-balanced. Holding down bolts are dispensed with, as it 
is able to grip any bedplate or other convenient fiat and smooth 
iron surface. As will be seen from the illustration, the machine 
consists of a main column fitted with a saddle, which carries a 
radial arm, on one end of which is mounted the drilling head with 
ita spindle, and on the other end the driving motor. These parts are 
constructed to give three independent motions of the drill :—(1) The 
saddle and all parts carried by it can be swivelled in a complete 
circle round the main column in a horizontal plane; (2) the radial 
arm can be swivelled in a complete circle in a vertical plane; 
(3) the radial arm, and with it the drill spindle, can 
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‘be swivelled about its own axis through a complete circle in a 


plane perpendicular to the arm. Besides these motions the head 
can be traversed along the radial arm, and the saddle can be raised 
or lowered on the main column. The base of the drill is provided 
with an electro- etic arrangement, which holds the drill in 
position when placed on any flat and smooth surface of iron, and 
with a good contact, an adhesion of 3 tons can be obtained. For 
specially heavy work it is desirable to supplement the magnetic 
attachment by dogs to prevent creeping. The current for this magnet 
is taken from the same source as that used for driving the motor, the 
circuits being connected in such a way that the act of starting the 
motor magnetises the holding-down coil, thus preventing the tool 
shifting through carelessness. The main column is 7 ft. high, and 
12 in. in diameter; the lower part of it contains the motor-starting 
resistance, which is thus effectively protected from injury. A screw 
runs the whole length of this column, carrying a crescent-shaped 
nut, which projects into a groove in the saddle, providing in this 
way a ready mean» of elevating the saddle, while leaving it entirely 
free to rotate round the column. The radial arm is 8 in. in diameter. 
The whole of the driving gear is contained in this arm, so that ite 
e in no way affects the driving. The traversing motion of the 

illing head is controlled by a screw in the usual way, and it is firmly 
clamped in position by an expanding wedge gib. The drill spindle is 


. working from a 100 or a 200-volt circuit. 


3 in. in diameter, bored at the end for No. 5 Morse taper socket, and is 
provided with power feed by means of a sleeve driven with a pinion 
and two sets of worms and gears, directly off the spindle. After 
disconnecting the power feed by the clamping nut at the centre of 
the hand-wheel, the spindle may be fed by hand. The motor 
attached is of the Mather & Platt two-pole enclosed type, capable 
of developing 2 H.P. at 800 revolutions per minute, and is connected 
to the switch by a flexible cable. It can be wound as desired for 
The motor shaft is 
prolonged so'as to pass through the spiral gear, driving direct on 
to the drill spindle. This gear has a ratio of 9 to !1, and with back 
gears of 3 to 1 provided, it is possible to run the spindle either at 
90 revolutions peri minute or 30 revolutions per minute, with the 
motor running at full speed; slower speeds can be obtained by 
regulating the speed of the motor. The drill is suitable for boring 
holes up to 24 in. diameter, and appears to us to be a thoroughly 
practical and up-to-date type of tool. 


* Elblight."—4A demonstration of the electric lighting 
board system took place at St. Petersburg last week before the Czar 
and the Russian Imperial Court, who were much interested. 


Private Bills.—The following private Billa were read 
a second time in the Commons on Monday :—Bury Corporation 
Tramways, Caledonian Electric Power, Cleveland and Durham 
County Electric Power, Clyde Valley Electrical Power, Derbyshire 
and Nottinghamshire Electric Power, Shannon Water and Electric 
Power, Stalybridge, Hyde, Mossley, and Dukinfield Tramways and 
Electricity Board, and Yorkshire Electric Power Bill. 


Switchboard Platform  Lights.—Messrs. Hayward 
Bros. & Eckstein, Limited, of Union Street, Borough, S.E., have 
lately invented a glasa floor light for use in electricity works where a 
perfectly insulated switchboard platform is required, which at the 
same time will thoroughly light the area below. The frame, in 
which the lenses are set, is made strong enough to stand any foot 
traffic. The lenses themselves are set as closely together as is 
practicable ; the joints between them are run in with a specially 
prepared non-conducting compcsition. Already these lights are in 
use at the Glasgow, Brighton, Wallsend-on-Tyne and other elec- 
tricity supply works, and are understood to be giving satisfaction. 
The firm has issued a list in which the invention is described, along 
with street box frames and covers, wrought-iron staircases and doors, 
and other specialities for electricity works. 


Trade Announcements.—Messrs. Johnson & Phillips's 
electric cable works have opened a West End depót for their 
cables, at 37, King Street, Covent Garden, W.C. A large stock of 
pe the standard sizes and qualities will be kept for immediate 

elivery. | 

The leáse of their works having expired, Messrs. Harry South and 
Co. are building new premises, to which they will shortly remove 
their offices, showrooms, &c. In consequence they are now inviting 
offers for the lease of 10 and 12, Garrick Street. 


ELECTRIC LIGHT AND POWER NOTES. 


Aldershot.—An inquiry was held by Colonel W. L. 
Coke, A.M.LC.E, i r of the L.G.B, at Aldershot last 
montb, into the application of the Council for leave to raise a 
loan for electric lighting works The Council already has a 
rov. order, and has practically accepted the tender of Messrs. 

omas Parker to carry out the whole of the work for £14,460. 
The proposed installation will provide for 8,000 lamps. "There was 
no opposition. 


Arbroath.—The T.C. has resolved to apply to the 
Secretary for Scotland fora prov. order conferring powers upon the 
Council to borrow a sum not exceeding £40,000, for the purpose of 
introducing the electric light into Arbroath. 


Barrow.—The City Council has decided to extend the 
electric lighting system to Vickerstown, on Walney Island, at a cost 


for cables of £6,207, the Walney Estates Company guaranteeing an 
annual revenue of £1,000. 


Ballyeastle.—Steps are being taken with a view to the 
introduction of the electric light into the town. 


Bath.—The E.L. Committee has accepted Mr. Metzger's 
resignation, and out of 50 applicants for the post has selected the 
following :—Messrs. Teague, of Paisley; Sayer, of Hampstead ; and 
Pullen, of Ealing. The E.L. Committee has since decided to 
recommend the appointment of Mr. Teague, of Paisley, as city elec- 
trical engineer, at a salary of £350 per annum. 


Bridlington.—The, T.C. is inviting quotations. from 
firms willing to carry out its E.L. provisional order. 

Burnley.— The Electricity Sub-Committee has resolved 
to recommend the adoption of a flat rate of 4d. per unit for elec- 
trical energy. 

Cologne (Germany).— The T.C. has voted a sum of 


£18,400 for the acquisition of two dynamos of 1,000 Kw. each for 
the use of thelmunicipal power station. 
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Coventry.—The number of consumers of, electricity on 
December 31st, 1900, was 328. and the income for the December 
quarter, £2,005, as compared with 198, and £1,341 in the preceding 
vear. 

"At a special meeting of the E.L. Committee of the Corporation 
last week, a letter was read from Mr. G. 8. Ram, resigning the 
position of electrical engineer, consequent upon his having accepted 
an appointment in London. The resignation was accepted with 


regret. 


Croydon.— The borough electrical engineer reported 
last week that the extra-bigh-pressure main to Upper Norwood, laid 
in the autumn of 1898, specified to work at a pressure of 5,000 volts, 
and to stand a test pressure of 10.000 volts, notwithstanding its 
having successfully withstood this test at the worka, does not now, as 
laid, meet the requirements of the specification ; the contractors had 
now expressed their willingness to lav a new cable, in accordance 
with the specification, from the Central Station to Upper Norwood, 
free of cost, the Corporation to pay for the excavation only, and the 
old cable being left in the ground, the property of the Corporation. 
This offer was accepted. : 


Derby.—Mr. H. P. Boulnois, M. Inst. C. E., inspector of 
the L.G.B. held an inquiry at Derby last week.into an application 
by the T.C. for sanction to borrow £35,850 for electric lighting pur- 
poses. The amount is required for new machinery and mains. 
The present installation is incapable of meeting the demands for 
the supply of electricity, and new machinery is being laid down 
and extensions made to the present station for the proposed supply 
of energy for electric traction throughout the town. There was no 
opposition to the application. 


Dublin.—The lighting of Dublin seems a very.hard 
matter to decide upon, and great difficulty has been experienced as 
to the erection of a power station at the Pigeon House. When the 
first tenders were made according to Mr. Hammond's specification, 
it was found that thev were all far in excess of the sum which had 
been fixed as the probable cost of the work. Mr. Hammond was 
then asked to cut down his original specification, and new tenders 
were invited. As a consequence the following remarkable reduc- 
tions were made in the estimates laid before the E.L. Committee, 
The figures are as follows :— 


Orieinal. Amended. 
J. and P. Good .. ES M ee £47,500 432.671 6 7 E 
Pearson .. ee 5 808 M 52,000 46096 5 9 
H and J. Martin Wi at a 47,000 81,668 16 10 
J. and W. Stewart, Pelfast .. và 41.674 29,051 10 9 


Iz is probable that the lowest tender that of Messrs. Stewart, of 
Belfast— will be accepted, though it is more than £9,000 in exces 
of the original estimate. 


Dudlev.—The E.L. Committee have resolved to abandon 
the free wiring scheme, on account of the opposition of the L G.B. 
The price for electrical] energy recommended 1s 5d. per unit through- 
out, or Gd. per unit for the first two hours’ use per day of the 
maximum demand, and 14d. per unit afterwards; no rental to be 
charged for metera. 

The E.L. Committee recommends that Mr. R. P. Wilson, consulting 
engineer, be retained as chief engineer at a salary of £300 per 
annum, he providing and paying two assistant engineers. 


Dumfries.—At a meeting of the E. I.. Committee of the 


T.C. last week it was resclved to invite Mr. Ritchie, engineer, Edin- 
burgh, as an expert on the question of turbines, to visit the Glen 
River, and report upon its adaptability to the generation of elec- 
tricity for the supply of the town, and to report on any other source 
of water-power in the district which may appear to him to be 
available. 


Glasgow.—A curious state of things reigns in the model 
city. The charges for electricity are 6d. for the first hour and 14d. 
afterwards, but a consumer who guaranties to use his maximum 
demand five hours per day the year round is charged 14d. per unit 
only. Hence a three or four-hour consumer actually makes a profit 
by keeping his maximum load on for jive hours, whether he wants 
the energy or not! According to one of the Councillors, Mr. Burrell, 
this has become known, and is being done by some of the acute 
business men of Glasgow. 


Eceles.— The deficiency on the electricity accounts amounts 
to £855, which will fall on the rates. 


Exeter.—Provision is being made for the supply of direct 
current for power purposes, in the plans of the new electricity 
works. . 


Halifax.—During the past week the two rival electrical 
supply companies for Yorkshire, who are promoting Parliamentary 
Bilis, have been interviewing the Halifax authorities, the Chamber 
of Commerce, and the Electricity Cummittee of the Corporation, 
with a view to getting them to rupport their Bills. The York-hire 
Supply Company sent a deputation to the Chamber of Commerce, 
with Mr. Baker, their consultiug engiucer, as their spokesman. Mr. 
Baker brieHy unfolded his scheme, pointing out that the compauy 
would supply electricity in bulk and leave the distributing work to 
local authorities. As regards Halifax, their proposals for compet- 
ing with the local authorities simply amounted to this—that in cir- 
cumstances where the Corporation found it impossible to supply 
they should come in and help them. He said, however, in reply to 
the town clerk, that the company wonld certainly not be prepared 
to insert a clause in their Bill to the effect that with or without the 
consent of the Board of Trade they would not supply within the 


Halifax area against the wishes of the Corporation. The deputa- 
tion irom the South Yorkshire Company also had an interview, and Mr. 
Clirehueh, of Manchester, their engineer, was the spokesman. He 
pointed out that although the supply in bulk from their company 
might not appear to be as cheap as the proposals of the rival com- 
pany, yet the tariff to miscellaneous consumers was lower than that 
of the Yorkshire Company. It subsequently transpired that Mr. 
Clirehugh and his deputation bad a prior interview with members 
of the Electricity Committee, at which they agreed to insert the 
clause which the deputation from the. Yorkshire Company declined. 
The Chamber of Commerce decided to refer the subject to a special 
committee, but it was clear that the local mill owners favour com- 
petition as against the exclusive position t»ken np by the Corpora- 
tion. The Corporation will enter opposition against both Pills, 
but the Electricity Committee favours the Yorksbire Company, and 
negotiations are already proceeding with tbe latter company with 
& view to the concession of certain points contingent on opposition 
being withdrawn. 


Ham.—The D.C. has agreed to the application of the 
Richmond E.L. Co. for & provisional order for the electric 
lighting of the district. 


Hendon.—In response to inquiries addressed by the 
D.C. to the following bodies asking for terms as to the supply of 
electrical energy in bulk, the replies received were: ; 

Hampstead Borough Council, 5d. per unit. 

Charing Cross, Euston and Hampstead Railway, 3d. per unit. 

North Metropolitan Electric Supply Company, 4d. and 2d. per 
unit, which would average about 21d. on a demand of about 120,000 
units per annum. 

On Wednesday last week Mr. Hammond addressed a meeting of 
ratepayers and owyers on the subject of the proposed electric light- 
ing scheme for Hendon. The plant is to consist of three 30 ft. x 
8 ft. Lancashire boilers, with mechanical stokers; four 75-Kw. 
dynamos direct coupled to steam engines; a condensing plant, 
battery of storage cells, motor transformers, &c. The supply would 
be on the three-wire direct-current system, with 480 volts between 
the outers. The feeders and distributors are to be concentric and 
lead-covered, and run in earthenware conduits, filled up with a 
bituminous compound. The North Metropolitan Electric Power 
Supply Company had powers to supply this district with energy in 
bulk, and the D.C. had given their careful consideration to the 
question of buying energy from the company, but be bad advised 
the Council that he did not thiuk it would pay them to get a supply 
from the Power Company. He had estimated that on the proposed 
total estimate of £36,400, a raving of £10 000 on the capital expen- 
diture could be effected, which would reduce the repaymeuts of 
interest and sinking fund by £575, while the working expenses 
would be reduced from 2, 500 to £1,300 per annum. The Supply 
Company's charges would come out at about 25d. per unit. 

We are informed that the prevailing fecling in the district is that 
Hendon is not vet ripe for such a scheme, which will entail the 
laying down of about &} miles of mains, a good proportion of which 
would be in an unren,unerat ive part of the district, and that an 
extension of time should be sought from the B. of T. 


Italy.—Mr. Achille Bertelli, and the engineer, Giovanni 
Quarera, have presented to the Italian Minister of Public Works 
a project with a request for concession of a canal to be supplied hy 
the Chiese and running through the communes of Vestone, Mazza, 
and Parghe, in the Sabbia valley, province of Brescia. The object 
of the canal is to secure a waterfall for the development of electrical 
energy. The take of water would be at the rate of £0 cubic metres 
per minute, and is calculated with a full of 203 metres to develop 
2,231 H.P. The cost of the projected works is estimated at 450,000 

8. | 


Kidderminster.— Messrs. Whittaker & Co., of Dudley, 
have just completed the installation of electric light in the muni- 
cipaland Town Hall buildings, the Free Library and schools of 
science and art. The electric light is making considerable progress 
in the borough. 


Leith.—The E.L. Committee of the T.C. intends to 
increase the generating plant, and to reduce the charges for supply. 


London.—L.C.C.—The Counci] last week resolved to 
sanction the borrowing by the Battersea Borough Council of 
£10,600 for the purpose of additional lighting mains. 

The Highways Committee reported that notices had been served 
by the Charing Cross and Strand Electricity Supply Corporation of 
inteution to lay maius in various streets. It appeared that the com- 
pany proposed to appropriate very large spaces under the thorough- 
fares specific d in the notices, aud to construct principally under the 
public way a large street box 11 ft. 6 in. long, 10 ft. broad, aud 9 ft. 
deep immediately in front of its new premises now being erected in 
St. Martin's Lane. The Council has repeatedly taken exception to 
the construction by electric lighting comp: nies of Jarge boxes under 
the public thoroughfares, and withheld its consent to the works 
projected in the present instance. 

Sr. Paxcras.— The Borough Council bas decided to approve an 
extensive scheme for providing additional arc lamps in u auy parts 
of the district. According to a report submitted by Mr. S. W. 
Baynes, chief electrical engineer, the expenditure would amount to 
£69,112. When the light has been installed in the' streets 
enumerated, there will be 567 additional arc lamps, or a total of 
985 arc lamps throughout the borough. It will take some two years 
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to carry out the scheme, even with an increased outdoor staff, as it 
is ouly during the summer months that street work of this kind 
can be carried out. 

BTEPNEY.— The Finance Committee recently presented a report 
to the Borough Council stating that they had cousidered the ques- 
tion of the proposed layiug of electric mains by the E.L. Committee 
for the Whitechapel di-trict, by the Po-t Office authorities aud the 
Chariug Cross aud Straud Electricity Supply Corporation in the 
Commercial, Whitechapel aud Mile Eud Roads, and, in view of the 
fact that it had been found impossible fur the borough engineer to 
arrive at & detinite understanding with the engineers of the 
authority and the body who have obtained statutory powers for 
laying mains in the roads in question, they recommended that so 
much of the footway pavemeuts as extend 5 ft. from the houses 
should be at once reserved for the purpose of laying the electric 
mains necessary for the Couucil's installation in the borough. The 
report was adopted. 

Sion«prTCH.—The Lighting Committee of the Borough Council 
has reported haviug considered an estimate of the cousulting 
engiueers for the supply and erection of construotional iron and 
steel work for the new generating station in Whiston Street, includ- 
ing overhead coal buukers, elevator tower, coal-haudling plant, &c., 
at a cost of £7,000. The Council decided to proceed with the con- 
struction of a cable tunnel from the new station under the canal to 
the corner of Great Cambridge Street. 

SrkPNEYy.— The Borough Couucil has resolved to borrow £122,200 
for carrying out the electric lighting of the borough. The elec- 
trical eugineer to tbe borough estimates that 100 miles of cable 
will 5 20 miles of trenching undertaken, and 280 arc lamps 
erecte 


Manchester.—The Electricity Committee of the Cor- 
poration has given notice that all new applications for electricity 
supply must be refused uutil the Bloom Street station is completed 
some time next year. It is uuderstood that this step has beeu taken 
in order to avoid the other alteruative, viz., to delay the running of 
the electric cars until the new station is ready. The arrangement 
will press bardly on those who have built houses with electric 
wiring in place of gas pipes, or laid out new works for electric 
driving, uuder the impressiou that the Corporation would fulfil its 
duties. lt would seem that the ordinary or would-be consumers 
bave the first claim upon the electricity supply, aud the opening of 
the tramways ought therefure to have been postpoved until power 
was avuilable fur them without iucouvenience to individ con- 
sumers. The electrical eugineers aud contractors of Manchester 
will necessarily be amongst the chief sufferers from this step. The 
question has been raised whether the action of the Corporation is 
legally permissible, and it is suggested that the Corporation, or its 
Electricity Committee, has rendered itself liable to heavy penalties 
thereby. | 


Milton.—23 meeting of the Ratepayers’ Association was 
addressed by Mr. Offer on behalf of the Kent Electrical Distribution 
Company last week. 


Neweastle,—The Corporation having applied for sanction 
to borrow £10,000, Mr. A. A. G. Malet, A. M. I. C. E., L. G. B. 
inspector, held an inquiry last week into the subject. The loau was 
needed for the purpose of lighting by electricity the priucipal 
thoroughfares in the ceutre of the city in which the tramways were 
beiug electrically equipped. 


Newport.—When the Corporation Bill, 1900, went 
through Parliameut, the estimated expenditure on the new power 
station and the equipmeut of the lines for electric tractiou was 
£130,009, but later iu the same sessiou tbe South Wales Power Bill 
was passed aud changed the position. Under that Bill the compauy 
obtained the right to come into Newpurt aud supply power, pro- 
vided it was shown, at the expiration of four years, that the Cor- 
poratiou was not in a position to supply curreut fur power purposes. 
Instead, therefore, of providiug for three sets of plaut of 250 Kw. 
ea h, the Corporation proposes to set up three sets of 50 kw. 
capacity each. Cumbiued with this will be the necessity of laying 
down a large number of ducts fur conveyiug the cables for power 
distribution geuerally. The additional cost will be £70,000, thus 
increasing tbe original estimate to £200,000. ö 

The Electricity Committee of the Corporation has just accepted 
a teuder for the supply of small coal. The price is eloquent of the 
change in the past six months. In September last the coutract was 
entered iuto at 178. 6d. per ton; last week the accepted tender was 
68. per ton. : | 


North Metropolitan District (East Middlesex).— 
The adverse voting of the ratepayers at Entield and Edmonton has 
resulted in the total collapse vf the joint schemes of the District 
Councils. Wood Green aud Tottenham have now dropped it, aud 
only Southgate remains. These five districts are to be conyratu- 


lated upon the sound sense displayed by the ratepayers of Eufield 


and Edmontou ; it is to be hoped that tuey will nut throw away the 
fruits thereof by eudeavouring to obtain prov. orders iude- 
peudently, thougu Totteuham D.C. has already passed a resolution 


Nottinglam.— The new electric lighting works which 
the Midlaud Railway Company are erecting are on a very much 
larger scale thau their existiug geueratiug stativu. The new station 
is avout 230 ft. loug aud 50 ft. in width. ‘Lhe railway compauy is 
also rebuildiug the central passenger station; the scheme is an 
extensive one, involving an outlay of over half a million sterling, 
and the buildings will be illuminated throughout with electric 
light. 


Oldham.—Mr. R. H. Bicknell, L. G. B. inspector, held 
an inquiry at Oldham last week into the application of the Borough 
Council fur sanction to borrow £157,000 fur the purpose of electric 
lighting and traction. The first order to supply electricity was 
obtained in 1890, aud the Corporation bad made five applications 
for borrowing powers, obtaining iu all £88,000. Iu 189) they 
obtained an Act authorising the laying of tramways 12 miles in 
length, witbiu the borough, to be worked by electricity. About 8 
miles had already been laid, nearly the whule uf which bad been 
equipped, aud a portion bad been worked siuce Deceniber 15th last. 
There were at preseut two companies runuing cars iu the borough, 
whose leases would expira on October 31st next, after which the 
Corporation would begiu to equip the main lines fur electric cars. 
The total length of the old, and new. lines would be about 25 miles. 
Prof. Kenuedy explained the scheme for the electric light station, 
and said that it was estimated that for the year ending March 25th 
next there would be about 610,000 units output. 


TM ee 

Pengam.—aAt the last meeting of the Bedwellty D.C. at 

Pengam, Mr. R, Gold moved that an expert be engaged to report 

upon the cost of an electric light scheme for the whole of the 
Rhymney Valley,area of the Council's district. 


Roclidale.—Mr. Lacey's report to the T.C. on the use of 
refuse for generating steam for electric traction shows that the 
complete destructor plant (nine cells and three Lancashire boilers), 
together with two coal-fired boilers, engines and dynamos of 
1,200-Kw. output, and all accessories, would cost about £33,572. 
There would be 60 cars. The report states that to purchase elec- 
trical energy from the Electricity Committee would cost about the 
same as to geucrate it from refuse. A report was also submitted by 
Mr. Brookman, manager of the sanitary works, suggesting various 
moditications in favour of the refuse destructor scheme, and 
advocating joint working with the lighting station. 


St. Anne's,—The electric street lighting was turned on 
for the first time last week. 


. Suuderland.—Mr. M. K. North, A. M. I. C. E., L. G. B. 


inspector, visited Sunderland last week for the purpose of inquiring 
into the application of the Corporation for power to borrow the sum 
of £73,035 for the extension of the electric lightiug and power 
station. In the course of the evidence it was stated that the present 
station, situate in Dunning Street,and which had itself been extended, 
had now reached the limit of its capacity, and the Corporation had 
had to refuse to take on something like 50 consumers. With the 
exception of some £18,600, which has already been spent on the 
extensions of the mains, the whole of the new loan is to be laid out 
on the erection of a new generating station. The items of expendi- 
ture are £20,950 for the building, £9,260 for boilers, pumps, 
economisers, &c., £23,010 for two 200-H.P. and three 450-H.P. 
dynamos, £1,200 for switchboard, &c., £18,615 extensions to mains, 
cables, feeders, &c. The new station will be entirely devoted to the 
supply of electricity for lighting purposes, and the Dunning Street 
station to the supply of energy for the tramway system. Mr. Snell, 
the borough electrician, said the consumption for the half-year 
ending September 30th, 189.), was 197,000 units, as against 289,000 
units torthe correspouding balf of last year, whereas from september 
30th, 1900, to that date (February 21st) the output was 630,000 
units, aud the estimate for the year would be not less than 1,200,000 
units. There was no opposition to the scheme. The proposal to use 
oue station for power and the other for lighting throws a curious 
ligbt upon the vaunted economy of combined stations, improvement 
of load factor, &c. We cannot refrain from poiuliug out how this 
move confirms our coutention—that such economy is practically 
contined to small stations. 


Taunton.—The T.C. has passed the proposal to apply for 
leave to borrow £17,800 for extensions of the electricity works. 


Todmorden.—The T.C. has decided to oppose the 


Yorkshire Power Bills aud to promote a Bill on its own account. 


West Bromwich.—On Friday last Mr. H. P. Boulnois, 
M. I. C. E., held an inquiry on behalf of the L.G.B. concerning the T.C.'s 
application to borrow £10,000 for electrical purposes. The town 
clerk stated that the Council had power, under its Act, to supply elec- 
trival fittings, and to uudertake the wiring of houses. Mr. R. C. 
Quiu's estimate showed that the capital would be spent in two years 
from the date of commencement. The sum of £5,000 was required 
for the hiring of motors, aud a similar amount was needed to wire the 
houses aud purehase the necessary materiale. The Corporation were 
uudertakiug the work of supplying fittings and the wiring of houses, 
because they considered it would be more satisfactory to the con- 
sumers and themselves. At the preseut time they had a coutract 
for the labour in respect of the wiring of the houses, but the 
Corporation would purchase the materials. They did not auticipate 
auy difficulty iu securing applicatious for this kiud of wurk, 
although private individuals were at present competing with them; 
iu fact, au extensive cauvass fur the supply of fittiugs aud the wiring 
of houses was now going on in the borough. No ove oppoeed the 
application—a strauge thiug, seeing that the Corporation is 
evidently entering iuto direct competition with wiriug contractors. 


Woking.—A public meeting of the ratepayers has passed 
a unanimous resolution protesting against the recent decision of 
the U.D.C. in favour of gas instead of electricity for public 
lighting. il 
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Belgium,—A Company has just been formed with a 
capital of £20,000, to be known as La Société Nouvelle du Centre 


d'Anvers to establish a central electric lighting and power station in 
Antwerp. 

Bury St, Edmunds, — The public lighting of the 
principal streets with aro lamps was formally inaugurated last week. 


Dorking,.— The hegotiations for the transfer of the 
recently-acquired provisional order, from the U.D.C. to the West 
9 and Provincial Electric Supply Company, are nearly com- 
pleted. 


Germany,—A large electric power generating station is 
woe established near Mihla to utilise the water-power of the River 
erra, 


Middlesbrough.— The N orth- Eastern Railway Company 
have settled a contract with Messrs. Cowans, Sheldon & Co., of 
Carlisle, for the Supply of 30 electric cranes, 17 of which are 3 tons, 

Ot 1 Àn electric station 


The contract provides for the 
delivery of six turbines, each of 5,500 H.P., or a total of 33,000 KH. P. 


of the turbines as a whole, it is intended to construct only certain 
parts of the machines in Switzerland, whilst the remainder will have 
to be built in the United States according to the plans of the Swiss 
company. 


Sea Point (S.A.).—At a recent meeting of the Sea 
Point Municipal Council a petition signed by a number of local 
residents wag read, drawing attention to the absence of electric 


- It was decided to refer the 
matter to the Public Works Committee for report. 
The Council adopted a report presented by the Public Works 
Committee ice Point tbe expediting of a Bill for the electritica- 
way. 


Spain.—4A central electrica] lighting station has just 


been completed in the town of San Mateo de Gallego. Water power 
is utilised. : 


Wells,—'The T.C. has received a letter from the B. of T. 


threatening to revoke the Council's Prov. order for electric lighting. 


Worcester, — The electricity accounts for 1900 show 
otal revenue, £8,981; tota] costs, £5,999; gross surplus, £3,670 ; 
£3,666 was set aside for sinking fund and interest, 


York,—The L. d. B. has sanctioned the borrowing of the 
sum of £20,000 by the Corporation for electric lighting purposes. 


Yorkshire Power Schemes.—The Halifax Chamber of 
'ommerce received deputations from the two companies last week. 
Mr. Clirehugh addressed the Chambe 
shire scheme, and Mr. C. A. Bak 
trical Supply Company. 
A Joi : 


The promoters of this Bill held a conference with the Chamber of 
Commerce of Wakefield last Week, and afterwards with repre- 
sentatives of the non-county boroughs in the West Riding, whose 


interests are affected by the Bil). 


m 


ELECTRIC TRACTION NOTES. 


Bilston, —At the monthly meeting of the U. D. C. last 
Week, assent was given to the transfer of the old Wolverhampton 
Tramway Company’s undertaking in Bilston to the Wolverhampton 
District Electric Tramway, Limited, at the price of £9,582. 


Burnley.—The Corporation has purchased the tram way 
company’s undertaking for £53,000, and intends to spend £120,000 
in relaying the lines and providing electrical equipment. 


Cardiff.—Negotiations are in progress between the Cor- 
poration and the tramways company, in order to bring about the 
reconstruction of the track for electric traction by the company al 
the expense of the Corporation at Once, instead of waiting until 
January next, when the Corporation has power to purchase the 
undertaking. 
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Dublin.—At the half-yearly general meeting of the 
Tr. 


After paying all expenses, including £386, compensation for 
accidents, there remained a net profit of £666, which was carried to 
next account. 


within the section. 
to place one end of the cable on one of the rails, and by means of 
the cane, fix the other end on the Overhead wire. 

connection is completed, the circuit-breaker at the station is thrown 
out, and it cannot again be 

of the car has Teleased the cable from contact with the trolley wire 
and the rail. 1 


Durban (Natal).—On January 21st Mr. Panton, 
Deputy-Mayor, laid the first rails Of the electric tramways, which, 
it is expected, will be built within the next 14 months. 


payers of Garston and district on the 4th inst., the decision of the 
Council to opposc ithe Manchester and Liverpool Electric Express 
Railway Bill in Parliament was endorsed by four to onc. 


High Speed Transit, A correspondent of the Daily 
Mai! reports a recent interview with Messrs. Siemens & Halske 
with regard to high speed electric trains; they claim to have 
carried out very extensive expcriments in this connection, but as 
their experimental line is only 2 km. (13 miles) in length, the 


wagons, and soldiers ta guard the line. The electric “ engines“ 
i One is being built at 


telephone cable, and a new system of telephony which appears to 
resemble the centra] battery system adopted by the British Post 
Office. 


Isle of Thanet.—It ig Stated that the Isle of Thanet 
Light Railway Company hopes to start the service of electric tram- 
cars at Easter. 


Kingston-on-Thames,—After a good deal of unpro- 
ductive negotiationson both sides, the Corporation and the London 
j ways Company have agreed to meet in conference as 
to the company’s terms to the borough on the withdrawal of the 
latter's opposition to the company’s tramway scheme. 


Liverpool.— In accordance witli the recommendation 
made by Mr. A. B. Holmes, city electrical engineer, the 
Committee of the City Council have given instructions for an 
adequate supply of india-rubber gloves to be provided and distri- 


as as can rtained, and that the engineers do report as to 
the position of the Corporation with respect to such wires. 
t week, a sma y was charged in the Liverpool Police 
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London-Brighton.—It is rumoured that an electric 
railway between London and Brighton is projected, Mr. T. L. 
Johnson being the chief promoter. High speed electric trains are 
to be run, on the Sprague multiple unit system. 


London Underground Electric Railways.—In the 
House of Lords on Monday, on the motion of the Earl of Morley, 
it was resolved :— 


That it is desirable that a Select Committee be appo!nted to join with a Com- 
mittee of the House of Commons to consider and report :—(1) Whether the lines 
of route for underground railways in and near London, proposed by Bills which 
have been or may be introduced during the present Bession, &re best calculated 
to afford facilities for present and probable future traffic, and, if not, what 
modifications of those lines of route are desirable ; (2) what special provisions, 
if any, should be made for the protection of the owners, lessees, and ocoupiers 
of properties adjacent to underground railways from possible damage and 


annoyance; (3) what special terms and conditions, if any, as to construction . 


and working should be imposed upon the promoters; (4) whether any, and 
which, of the schemes proposed by the said Bills should not be proceeded with 
during the present Session. 


In the House of Commons on the same day Mr. Bryce asked the 
President of the Board of Trade whether, in case His Majesty's 
Government proposed the appointment of a Committee to consider, 
in conjunction with a Committee of the other House, the best lines 
of route for underground railways in London, it would be proposed 
that all Bills for underground railways introduced in the present 
Session should be referred to such a Committee; and whether, in 
case of the appointment of such a Committee, His Majesty's Govern- 
ment would consider the desirability of letting the reference to it 
be aufliciently wide to allow the Committee to report upon the 
whole question of so arranging and connecting underground lines as 
to enable such lines to afford the maximum of relief to surface 
traffic, and to secure rapid transit from the central parts of London 
to the suburbs. 

Mr. Gerald Balfour, in reply, said he hoped that the reference to 
the Committee would be so framed as to ensure that all the Bills of 
this Session dealing with underground railways in London shall be 
laid before it, and also that the Committee shall be invited to report 
whether the lines of route proposed are best calculated to afford 
facilities for present and probable future traffics, and, if not, what 
modifications of those lines of route are desirable. 


London United Tramways Bill.—The Parliamentary 
Committee last week informed the L.C.C. that this Bill proposed 
the construction of 174 miles of tramways within the County of 
London, and 274 miles outside. Several of the proposed tramways 
are practically identical with lines for which the L.C.C. is seeking 
powers, whilst other lines correspond with lines which have been 
under the consideration of the Council. The Bill proposed to 
exempt the company’s lines from the operation of Sec. 43 of the 
Tramways Act, 1870, and to substitute a clause enabling the local 
authorities referred to in the Bill to purchase the undertaking at 
the expiration of 25 years upon terms of paying the fair market 
value as a going concern. A recommendation was adopted refusing 
to consent to the construction of the lines proposed in the Metro- 
politan area. 

The London United Tramways Company has, in compliance with 
the Standing Orders of Parliament, deposited a copy of its 
engineer’s estimates of the cost of constructing the extensions 
proposed in its Bill for this session. The total cost of these exten- 
sions is put down at £665,943, but no provision is made or will be 
made this session for the granting by Parliament of any additional 
capital powers. 

Metropolitan Railway Bills.—The L.C.C. last week 
resolved to oppose the Bills promoted by the Metropolitan District 
Railway Company and the British Westinghouse Electric Manu- 
facturing Company. 


New Malton.— The U. D. C. have sealed their agreement 
with the London United Tramways, Limited, by which the Council 
consent to the company's proposed tramways in their district on 
payment of £1,500 and sundry minor concessions. 


Nottingham.—Alderman Brownsword, chairman of the 
Electric Tramways Committec óf the City Council, addressing a 
meeting of ratepayers, gave some interesting information in refer- 
ence to the progress of the electric tramway scheme now being 
carried out inthe city. Referring to the Sheerwood-Great Market 
section, the receipts were steadily increasing, and promised to be 
extremely satisfactory. The contractors were now occupied upon 
the construction of the Bulwell-Great Market section (about 5 miles 
in length), and in the course of a couple of months the whole of 
the lines would be laid. Next the Great Market-Trent Bridge 
section (about 2 miles) would be taken in hand, and then the Great 
Market-St. Ann's Well Road section. Speaking of the recent 
accident at Liverpool, he said an accident like that could not occur 
in Nottingham, where the arrangements were much better than in 
Liverpool. In the latter city large bunches of wires cross and re- 
cross each other, and the only protection the trolley wire had was 
provided by a piece of wood glued on to the top of the wire. In wet 
weather the glue gave way, and the wood i ppi underneath the wire. 
In Nottingham the trolley wire was guarded by wires above, and if 
a telephone wire fell across, there was little probability of it touch- 
ing the trolley wire. 

The words which we have italicised are sufficiently amusing 
Has the worthy Alderman been the subject of & hoax? We 
are reminded of Mr. Swinburne’s allusions to postage-stamp 
edging and sealing-wax in the construction of dynamos in 
the days of old. 


Perth.—There is a great probability of the Corporation 
taking the tramways into their own hands and using electricity as 
the motive power. Mr. Lambert, the recently appointed resident 
engineer at the electricity works, took part in the conversion 


of the Dundee tramways, and his experience will therefore be 
most valuable to the Corporation. 
The work of laying the cables is all but completed, and it is 
expected that by the end of March the street lamps will be lighted, 
The plant is at present sufficient to supply 10,000 8. c. p. lamps, and 
application has already been. made for 14,000 lamps. There is 
already a proposal before the Council to practically double the 
generating plant. The scheme has been carried out under the per- 
sonal supervision of Mr. Hawtayne and his partner, Mr. Fairley. 


Sunderland.—After waiting a fortnight for the official 
inspection of two recently completed sections of their electric 
tramways, the Corporation last week very pardonably lost patience | 
and commenced operations. The traffic was, however, abruptly 
Stopped on the 27th ult. by & peremptory telegram from head- 
quarters. 


Tramway Legislation by Private Bills.—A diffi- 
culty has arisen in connection with compliance with the Standing 
Orders of Parliament in the.case of electric tramway Bills. The 
new traction (says the Times) necessitated conditions which were 
not originally contemplated by the Standing Orders. The Chair- 
man of Committees in the House of Lords therefore proposed to 
move (on Thursday) certain alterations in the Standing 
Orders to cover the point. Standing Order 22 at present states 


that in laying down a tramway “the promoters shall obtain the 


consent of the local authority of the district or districts through 
which it is proposed to construct such tramway " and the consent of 
the road authority. The amendment proposed that where the 
consents have been withheld it should be for the Committee to 
consider whether the local authority had acted reasonably, and they 
should report as to whether or not the consents should be dispensed 
with. Where such reports were made the local authorities would 
be entitled to petition and to be heard against the Bill. A further 
amendment to Standing Order 105 (d) will enable a county council 
alleged to be injuriously affected by a Bill relating to a tramway to 
petition and be heard against the measure. 


Tunbridge Wells.—Two public meetings were held last 
week for the purpose of discussing the proposal to adopt electric 
traction in the town and district—one in the afternoon for the 
" residential" class, the other in the evening for the working 
classes, who are presumably not residential! As might have been 
predicted, the upper classes opposed the tramways, while the 
working classes, who would derive the greatest benefit from them, 
showed a small majority in favour. The “carriage folk” may as 
well resign themeelves to their fate; electric traction is sure to 
come to Tunbridge Wells some day, and when it does they will use 
the cars as much as anybody. 


Wolverhampton.— In connection with the transition 
from horse to electric traction, the contract for the first section of 
the route, which extends for a distance of 44 miles of road, and 
about 74 miles of single track, has been given to Mr. H. Holloway, 
of Wolverhampton. The contract includes the supply of rails, 1,500 
tons, for present requirements. With the exception of the cary, all 
the work has been allotted to Wolverhampton firms. The contracts 
let total nearly £80,000 so far. 


TELEGRAPH AND TELEPHONE NOTES. 


The Cable Communication Committee.—A meeting 
of this Committee was held on Tuesday at St. Stephen's House, 
Westminster. Evidence was given by Sir John Wolfe Barry, 
chairman, and Mr. J. Denison Pender, vice-chairman of the Eastern 
Telegraph Company, and Mr. Hesse, chairman of the Eastern 
Extension Telegraph Company. 


Cape Town—Dassen Island.—The Cape Town Chamber 
of Commerce recently dealt with the subject of proposed telegraphic 
communication between Cape Town and Dassen Island, vid Darling 
and Malmesbury. The scheme had been abandoned ; but it now 
appeared that by means of wireless telegraphy messages could be 
successfully sent for a distance of 80 miles, and as the distance 
between Dassen Island and Signal Hill was only 28 miles, it was 
suggested that communication between those points be effected by 


that means. It was resolved to make representations to the Post 


Otfice Department on the subject. 


Eastbourne Teleplbnes.— An expert has been engaged 
to report on a municipal telephone exchange for the entire Parlia- 
mentary division, which includes the towns of Eastbourne, New- 
haven and Seaford. ` 


International Telephonie Communication. —Tele- 
phonic communication is now available between Paris, Rouen, Havre, 
Dieppe and Elboeuf, in France, and Berlin and Frankfort-am- 
Main, in Germany. 


Portsmouth.—The T.C. has decided to obtain tenders 


for the work of establishing a municipal telephone exchange. Mr. 
Bennett, who was engaged by the Council, estimates that the cost 
will work out at a rental of £5 178. 6d. per annum for each sub. 
scriber, which is 40 per cent. less than is charged by the N.T.C. 
The opposing party on the T.C. obtained a statement from Sir 
William Preece discrediting Mr. Beunett's figures, and alleging 
that telephones at such a price could only be cheap and nasty.“ 
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Big meetings were also held, and 30,000 reply post-cards were sent 
out by the opposition, party containing a resolution against 
municipal telephones. 


St. Petersharg.—The telephone service of St. Petersburg, 
which, according to the Enginrer, for nearly 10 years has been 
worked by the Bell Company, will on November lst next be taken 
over by the State. The new concession is for 18 years. The 
system at present includes 4,400 subscribers; and the State, with a 
view to largely extending the service, intends to reduce the annual 
rental to 55 roubles (£5 15s. 10d.). The present network of wires 
will be replaced by a new iustallation capable of serving 34 000 
subscribers. The overhead wires will be suppressed and replaced 
by underground conduits; aud public telephone booths will be 
installed throughout the city. These works are to be, finished by 
1904. . 


Telegraphic Interruptions and Repairs :— 
CARLES. INTERRUPTED, REPAIRED. 
ArRICAN—St. Louis (Senegal)-Bathurst ..  .. Aug. 95,1900 .. i 
HoUTM AMERICAN—Pará-Maranham és .. March 1, 1900 .. x 


Latakia-Cynrus 855 - č. ex .. June 20, 1899 

Mars ille--Barcelona .. ve 8 es .. Jan. 7, 190! T 

Aden-Zanzibar ee ee ee March 1, 1901 ee 
LANDLINES:— 


Bourn AMERICAW— Communication with Car- 
thagena and Baranqui os .. Dec. 8 1900 ee 
CnuiNasE— Tientsin-Pekin ee ee oe ee June 11, 1900 ee ee 
Pekin-Kalgan oe oe oe eo ee June 14, 1900 ee ee 
i be .. June 30, 1900 .. ee 
ae June 16, 1900 ae ee 


Tientsin, ofa Shanghai HR D 
June 18, 1900 


Tientain and Taku «a Helampo = ss 
All lines connecting Cochin China with 


Thuanan .. sà ais ke ee .. Oct. 28, 1900 
Communication “via Hanekine” interrupted 
on Persian territory .. +e T .. Feb. 26. 1900 


Moulmein-Bangkok .. n 3 .. Feb. 28, 1901 ae 


Telephone Relays.—Signor Oreste Angelini, ex-Chief of 
Telegraphs of the Italian Royal Navy, has taken out a patent for a 
new telephone relay of his invention. In conjunction with Signor 
Iengo he bas been carrying on experiments on the interurban lines 
of Rome with added resistance, and his results have been most 
highly satisfactory. During this month an official trial will 
take place in tbe presence of the Minister of Posts and Tele- 
graphs and the representatives of several of the great European aud 
American Telephone companies, who are immensely interested 
in the problem of the telephone relay. Signor Angelini has 
al · eady received recognition from the Miuistry of the Marine for a 
new system of semaphore sigualling aud other meaus of commuui- 
cation between ships at sea. 


Wireless Telegrapliy.—Orders have been issued direct- 
ing that wireless telegraphy be installed on His Majesty's battle- 
ship Sans Pareil before she leaves Sheerness for the cruise of the 
Reserve Fleet. | 


— 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 15th. The E.L. Committee wants 
tenders for fuel economiser and Babcock & Wilcox boilers. See 
* Official Notices" February 15th. 


Amsterdam (Holland),—April Ist. The Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switchboards, &c. Conditions from 
the Municipal Printing Office, 10 florins (8s. 4d.). Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. 


Ayr.— March 20th. The Corporation wants tenders for 
boilers, stokera, condenser, pumps, battery, balancer, and booster. 
See Official Notices" to-day. 


Barnsley.—March 12th. The Union wants tenders for 
plant, &c., for the electric lighting of the workhouse. See “ Official 
Notices March 1st. "DIE 


Bray.—March 14th. The U.D.C. is prepared to receive 
tenders for Lancashire boiler and accessories, one 150-Kw. high 
speed steam alternator, and one 25-Kw. rope-driven alternator and 
accessories. See ‘Official Notices” February 15th. 


Burnley.— March 23rd. The Tramways Committee 
wants tenders fur overhead equipment for electric tramways. See 
* Otfivial Notices March 1st. 

Burnley.— March 23rd. The Tramways Committee 
wants tenders for rail bonds and cable:. See two “ Official Notices ” 
to-day. 

Buxton.—March 12th. The U.D.C. wants tenders for 
a 250-kw. steam dynamo, and a Belliss engine coupled to two 
43-Kw. dynamos. See Official Notices" March 1st. 

Buxtou.— March 23rd. The Council wants tenders for 


an electrically-driven triplex pump (17 R. v.). 
Notices ” to-day. | 
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Cardiff.—March 18th. The Corporation wants tenders 
for steam, exhaust and other pipes, engine house flooring, switch- 
board gallery, &c., for electric tramways department. See “Official 
Notices ” February 15th. 


Clxde.— March 11th. The Trustees of the Clyde Navi- 
gation invite tenders for a 3-ton electric wharf crane for Prince's 
Dock. See Official Notices February 8th. 


Colwyn Bay.—March 22nd. The U.D.C. wants tenders 
for one 120-Kw. steam dynamo, and switchboard extensions. See 
“ Official Notices to-day. 


Gorton.—March 22nd. The U.D.C. wants a supply of 
electricity for its district for lighting, for 5, 7, 9 or 12 years. See 
“ Official Notices to-day. 


Gravesend and Northfleet.—March 25th. The B.E.T. 
Co., on behalf of the Gravesend and Northfleet Electric Tramways 


. Company, wants teuders for the construction of new tramways and 


recoustruction of existiug liues, aud for the supply of electrical 
equipmeut. See our “Official Notices" to-day. Last week's 
advertisement is cancelled. 


Hammersmith,—March 18th. The Borough Council 
wants teuders for twelve months’ supply of electrical stores. See 
" Official Notices " to-day. 


Holland.—March 25th. Tenders are being invited until 
March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lighting station in the city. 


Launceston (Tasmania).—April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. See 
"Official Notices January 11th. 


Newport.— March 25th. The Corporation wants ten- 
ders for steelwork, bunkers, flue, coal conveyer, crane, water-tube 
boilers, stokers, economiser, tanks, compound condeusing vertical 
engines, electric geuerators, condeusing plaut, feed pumps, &c., for 
electric tramway aud power works. See Official Notices” to-day. 


Ronmania,— April 8rd. Tenders are again bein 
invited" until April 3rd by the municipal authorities of Pl 
for the coustructiou of an electric tramway iu the town and the 
workiug of the same during a period of 30 years. 


Shipley.—March 19th. The U.D.C. wants tenders for 
termiual b. xes and switchgear, motors, meters, wiring, cables, wires, 
&c. See Official Notices March 1st. 


Sunderland.— March 29th. The Corporation wants 
tenders for india-rubber-covered cables, stoneware casing, wrought- 
iron piping, and cast-iron piping, box frames and covers. See 
„Official Notices" March Ist. 


Sutton Coldfield.— March 11th. The Corporation 
wants tenders for house wiring. See “ Official Notices” March 1st. 


The Hague (Holland).—March 25th. The Communal 


Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 


Wallasey.— March 14th. The U. D. C. wants tenders for 
electrical tramway cars. See Official Notices to-day. 


Warrington.— March 27th. The Corporation invites 
tenders for steel rails and permanent way work; poles, brackets, 
trolley wire, iusulators, &c.; electric tramcars. See “ Official 
Notices " March 1st. 


West Ham.—March 22nd. The Council wants tenders 
for cables, cut-out boxes, wattmeters, transformers, wire and wiring 
access )ries, and engiue-room -tures. See “Official Notices " to-day. 


Wolverhampton.—March 23rd. The Tramways Com- 
mittee wauts teuders for the overhead equipment of ^ miles of route, 
also feeders, conduits and switch pillars. See “Official Notices " 
to-day. | 


CLOSED. 


Aberdeen.—The T.C. has accepted the tender of Messrs. 
Alley & McLellan, of Glasgow, for condensers, at a cost of £1,697. 


Bradford.—The contract for two 200-Kw. tramway 
generators for the Bradford Corporation has been awarded to 
Messrs. D. Bruce Peebles & Co. 


Durban.— Among the contracts already placed for the 
complementary machiuery for Durban’s electric light service, 
according to the British and South African Export Gazette, are: 
For the workshops, 10-ton overhead travelling crane, Messrs. Carrick 
and Ritchie, Edinburgh, £280. Switch boxes, the Brush Electrical 
Engineering Co., Ltd , £124. For engine and boiler house, condens- 
ing plaut, Messrs. Dick, Kerr & Co., Kilmaruock, £2,545; supple- 
meutary boiler, Reunert & Lenz, Johanuesburg and Durban, £940. 
For power aud light station, steel chimney, Babcock & Wilcox, 
Ltd., Glasgow, £1,025. 

(Continued on page 417.) 
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ELECTRIC CAR BUILDING IN ENGLAND. 


THERE has been so much said of late about lack of enter- 
prise on the part of British manufacturers, that it is 


Fid. l.—BinRp's-EvyE VIEW. 


refresbing to draw attention to an 
instance of real thoroughgoing enter- 
prising spirit, venturing a hope that 
the story of its application, and the 
success which has hurried after it, may 
be the means of infusing a little more 
of that progressive and energetic spirit 
into some who may be faltering nervously 
on the verge of wonderful possibilities. 

An opportunity was recently afforded 
us of spending a few hours in the new 
car-building works which have been 
erected at Hadley, in Shropshire, by 
Messrs. G. F. Milnes & Co., Limited. 
Under the very genial pilotage of Mr. 
F. Hughes-Caley, the company's com- 
mercial manager, we were enabled to 
make a tour through the different 
departments, and to trace, step by step, 
the many processes through which the 
materials pass from the landing of the 
logs, &c., from canal barges at one end 
of the works, to the turning out of 
beautifully-finished electric car bodies 
^t the other end. 

Our readers are fully aware that 
Messrs. Milnes have had  car-con- 
structing works in operation at Birken- 
head for many years past; but with 
the development which has been occur- 
ring in the domain of electric traction, 
say, during the past five years, it is not 
surprising that works turning out 
400 cars per annum were found to be 
quite inadequate for the demand 
We -are making use of a 


that was arising. 
commonplace, 


nevertheless a very true statement, when we remark that 
the name of Milnes has become a “household word” 
among all who are in any way whatever associated with 
tramway development. And that well-earned popularity 
has led to such an enormous increase 
— in their business, that it became an 
absolute necessity to erect other works 
of double the capacity. Thus it 
came about that land, low in price, 
and conveniently situated with regard 
to canal and railway accommodation, 
and water supply for boiler purposes, was 
obtained at Hadley, near Wellington. 
We can quite conceive that the 
opening of these works, employing 
something like 800 men, has aroused 
the people of Shropshire from their 
comfortable lackadaisical country ways 
to greater activity. Enterprise begets 
enterprise. Certainly it has done so at 
Hadley. It may be of interest to 
mention, in view of the approaching 
completion of other electrical works in 
this country where large numbers of 
employés will be required, that not the 


Fic. 2.—Loa Saw (VERTICAL). 


least difficulty was experienced at Hadley in getting 


together the 800 men, including iron workers, mechanics, 
G 
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Fic. 3.—BASEMENT UNDER Saw MILL. 


‘smiths, carpenters, 
&c., now at work 
there. — In fact, 
there were far more 
&pplicants than 
were required, and 
as the works extend 
—which they are 
already about to 
do — there should 
be no trouble what- 
ever under the 
labour heading. 
Every reasonable 
attention and con- 
sideration has been 
paid to the welfare 
of the employés. 
All the depart- 
ments are light and 
airy, and, as well 
as the proposed 
provision of a 
concert hall and 
club, workmen's 
cottages are among 
the up - to - date 
features of Messrs. Milnes's catalogue 
of staff attractions. 

One great difficulty which has to 
be faced is due to the inability, we 
suppose we can hardly say indisposi- 
tion, of corporations and tramway 
companies to take delivery as soon as 
their cars are ready. Considerate 
corporations will please note! At the 
time of our visit as many as 90 car 
bodies were standing completed, or 
practically so, in the car sheds 
waiting for dispatch instructions, a 
condition of things which necessarily 
gives rise to a good deal of con- 
gestion, hampering operations. In 
view of this fact plans are already 
prepared, and the contract is being 
taken in hand, for the erection 
of a new car storage shed by the 
side of the present one. This should 
relieve matters a good deal, at any 
rate for the present, and car construc- 
tion will not much longer need to be 
carried on in the iron assembling room, 
as it was last week when we were 
there. 

The expenditure upon the works 
now in operation has already exceeded 


£100,000, and further sums are shortly to be laid out upon 
the erection of motor car building works—an additional 
proof that. the firm is not lacking in enterprise. 


electrica! manufacturing firms who 
have hesitated already too long in 
taking the plunge, and proceeding with 
extensions to their factories lest the 
financial risk would not be warranted 
by the subsequent business, will be 
interested to learn that the Hadley 
works are already full up with good 
paying orders. To be compelled to 
extend, as they are, after only eight 
months' working, constitutes a record 
in car building which finds its parallel 
in some modern electricity supply 
undertakings. 

The works at Hadley have been 
laid out on the most up-to-date lines, 
the designers profiting by experience 
gained at the Birkenhead establish- 
ment and on the Continent. Mr. 
Carl Busch, who is managing director 
of the new works, 
has had a large ex- 
perience in car 
construction work 
on the Continent ; 
and his father, Mr. 


W. C. F. Busch, 
has long been 
known as the 


founder of a very 
extensive car- 
building under- 
taking there. The 
machine tools and 
electrica] equip- 
ment installed at 
the Castle Car 
Works are largely 
of American and 
German manufac- 
ture, a fact which 
should be observed 
by English makers 
whose eyes have 
not yet been opened 
to the fact that 
the English manu- 


Fic. 5.—BASEMENT UNDER WOODWORKING SHOP. 


Those 


facturer is not getting all the business that might come his 
way if he were better able to compete with the foreigner. 
We understand that it is jpossibie ab Hadley to carry 


eg A —— 
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through all the necessary operations from start to finish, 
and turn out a complete car body, ready for dispatch to the 
tramway company's depót for mounting, within about 10 
weeks. 

A general idea of the arrangement of the works may be 
obtained from the bird's-eye view which we give in fig. 1. 
We have lettered the names of the majority of the depart- 
ments on the roof, so that their relative situations may 
be taken in at a glance. On the right-hand of this 
picture will be observed the firm's private dock. It is here 
that the raw material after arriving at Liverpool in the 
shape of logs, &c., from America is brought by canal, 
landed by means of a large crane, and conveyed thence by an 
electric gantry crane to the log saw mill, where it is duly 
sawn in a manner to be later explained, and afterwards 
stored and seasoned. It is necessary to kcep a stock 
of a great variety of timbers on account of the variable 
climate of Europe rendering a kind which is suitable 


Altogether there are eleven machines in this mill, but a 
photograph of the whole department would have shown more 
timber than anything else, and the individuality of the 
machines would have been lost. We therefore show a couple 
of the machines separately. In fig. 2 will be seen a log 
placed in position and partly sawn through by four vertical 
saws. "The electric motor which drives this machine, and 
several other smaller sawing machines in the vicinity, is 
situated in the basement. The principal motor here is a 
30-H.P. B. T. H., M.P. type, made at Schenectady. It takes 
100 amperes, 220 volts at 900 r.p.m., and, as will be seen 
from fig. 3, is boxed in on account of the great quantity of 
sawdust which is necessarily present. The motor, by means 
of a 9 in. leather belt, drives a shaft which in turn operates, 
by belts and pulleys, the large log saw and several other smaller 
machines above. In this same basement there is also a 
74 H.P. motor of the same type and manufacture, similarly 
boxed in. This motor takes 26°5 amperes at 220 volts at 


: 
! 
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Fic. €.—Woop-wORKING MACHINE SHOP. 


for one locality quite unsuitable for another. The store 
contains American ash, whitewood, oak, teak, quartered oak, 
mahogany, pine, and other descriptions. 

This brings us to one of the most important features of 
the works. The driving power in every department is elec- 
trical; sawing machines, wood-working machines, iron- 
working machines, grindstones, cranes, fans, &c., are all 
driven either by belt or gearing from a large number of 
electric motors varying in capacity from 2 H.P. to 50 H.P. 

With respect to the operations in the saw mills, the logs 
having been conveyed here they are, by means of a crane, 
lifted on to the automatic travelling carriages connected 
with the saws, and cut economically into various sections 
such as their cubic capacity most readily suggests. This 
department is provided with every conceivable kind of saw, 
and the most recent inventions in machinery incidental to 
the character of the work done here, such as automatic saw- 
sharpening and other contrivances for economical and rapid 
production. 


850 r.p.m., and drives a circular sawing machine above. 
Various other machines in this mill are worked direct from 
their own separate motors, which stand by their side as shown 
in fig. 4, where we illustrate one of the two large band 
saws. The motor, which appears with its case partly open, 
is a 7] H.P. of the same type and size as that mentioned 
above. 

Passing down through this department, we came to a log 
saw machine, somewhat similar to that which stands at the 
opposite end of the mill (fig. 2), but sawing logs horizontally 
instead of vertically. This machine, which was operating 
upon a mahogany log at the time of our visit, is driven by a 
10-H.P. motor, taking 34 amperes at 220 volts, 600 r.p.m. 

The sawn timber is afterwards taken by trucks to an 
electric gantry crane, which traverses the main avenue 
(see fig. 1), and it is then deposited in the timber yard where 
classification takes place; it is subsequently transferred 
to the stores to undergo the natural drying process. A 
period of two years is allowed to elapse before ny part of it 
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This ensures it being thoroughly 


is used in car construction. 
well seasoned. 
The next step is naturally to the wood-working machine 


FIG. 7.—CABINET SHOP. 


shop, where the wood is transformed into the numerous parts 
of the car to be built. A photograph giving a general view 
of this shop appears in fig. 6. There are, as will be seen, a 


- two-throw dip pumps. 


does this lead to economy in fuel, but it allows the men 
to work under healthier conditions. The exhaust fan is 
driven by an electric motor of about 15} H.P. Although 
the dust and small pieces of timber are burned as fuel, 
there are larger, yet useless, pieces which would only 
block the mains. For these we believe the local Ruths 
are permitted to come “a-gleaning.” They cut quite 
interesting figures with their filled aprons and loaded 
barrows. 

The wood having been worked up into its varied shapes 
and sizes, leaves the machine shop for the cabinet shop 
(fig. 7) all ready for fitting up. In our illustrations the 
various parts will be observed coming together ‘ bone to his 
bone," so to speak. Each workman is a master of his own 
particular branch of work. 


( To be continued. ) 


UTILISATION OF ELECTRICAL MACHINERY 
IN COAL MINES. 


Ix Mr. W. C. Mountain's article which appeared in our issue 
of February sth, a wrong illustration was used for fig, 3. 
The picture which was shown represented a high lift set of 
We now illustrate below a set of 


pumps of the three-throw high lift type, which is direct 
driven by an electric motor through machine cut spur 
. gearing. 


W..-- 


o 


ELECTRICALLY-DRIVEN COAL CUTTING MACHINE. 


large number and variety of machines. In all there are 36, 
for shaping, sawing, mortising, planing, moulding, tenoning 
and ornamental work, all fulfilling their several functions 
with precision and dispatch. All of the 
tools were made by the Frankfurter 
Maschinenfabrik, of Frankfurt-on-Main, 
and they are all driven from electric 
motors which are placed in a base- 
ment. Each of the larger machines 
has its independent motor, and for a 
machine to be started and stopped by 
merely switching the current is, of 
course, most economical. Here there 
are motors as follows:— One 2-H.P., 
two 7j-H.P., four 10-H.r., two 30-H.r., 
and one 50-H.P. In our picture of 
this basement, fig. 5, there will be 
observed laid under the mill floor a 
system of main piping. This is for the 
exhaust system, by which all shavings 
and sawdust falling from the machines 
are carried away. This main, which is 
fed by an exhaust pipe attached to each 
machine, and furnished with a large fan, 
which draws all the waste products into 
the pipe, conveys the contents into a chute, which, in its 
turn, automatically carries them along to the boiler house, 
where they are consumed in the furnaces. Not only 


Fig. 10 in Mr. Mountain’s article represented the 
special type of enclosed electric motor which Messrs. 
Scott & Mountain fit on to their coal cutting 


THREE-THROW HI Lirr Pump AND MOTOR.. 


machines. One of the illustrations now given above 
shows the actual design of high type machine of this 
class, 
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CONTRACTS CLOSED. 


(Continued from page 412.) 


Edinboro'.—The E.L. Committee has recommended the 
acceptance of the estimate of Merers. Siemens Brothers & Co., Ltd., 
for an eugine and dynamo for M'Donald Road Station, the amount 
being £7,434. 


Glaszow.—The Brockie-Pell Arc Lamp, Limited, are to 
supply, at £7 18s. 6d. each, the arc lamps for the centre poles in the 
Great Western Road from Kelvinbridge to Hyndland; Messrs. 
M'Dowall, Steven & Co., Limited, Milton Ironworks, supply the 
canopies and carriers for £7 5s. each. 


Halifax.—The Tramways and Electricity Committee of 
the Corporation has accepted the tender of the Brush Electrical 
Engineering Compauy, for the supply of 36 trucks for tramcars 
at the price of £55 each, less a discount of £3 per truck, also the 
tender of the same compauy for the supply of 12 tramcar bodies at 
the price of £238 5s. each. 


Southwark, — The E.L. Committee recommended the 
acceptance of the tender of Messrs. Siemens at £4,310 for the 
400-kw steam generator; that of Messrs. Babcock & Wilcox for 
two water-tube boilers at £3,230; aud that of the General Electric 
Company for switches, ammeters, and instruments required for the 
East Street feeder pauels on the station switchboard at £117 10s. 


Vera Cruz. — Messrs. S. Pearson & Son, says the 
Financial Times, have secured the contract for the conversion of 
the street railway system at Vera Cruz to electricity. The order, it 
is said, will work out at about £60,000. 


FORTHCOMING EVENTS. 


Friday, March 8th.—At 5 p.m. Physical Society. Meeting at the 
rooms of the Chemical Society, Burlington House. 

Saturday, March 9th.—At 3 p.m. Civil and Mechanical Engineers’ 
Societv. Visit to Keusington and Notting Hill Eleo- 
tric Light Works. 

Monday, March 11th.—At R p.m. Society of Arts. Cantor Lec- 
tures. I.—“ Electric Railways," by Major P. Cardew. 

Tuesday, March 12th.— At 7.30 p.m. Institution of Electrical 
Engineers. Meeting at Owens College, Manchester. 
Paper by J. 8. Raworth on “The Adaptation of 
the Steam Engine to the Generation of Electrical 
Energy." 

Wednesday, March 13th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section) Meeting at the Insti- 
tution of Engineers and Shipbuilders, 207, Bath Street. 

At 8 p.m. Society of Arts. The Proposed High Speed 
Electrical ‘Monorail’ between Liverpool and Man- 
chester,” by F. B. Behr. | 

Thursday, March 14th.—At 8 p.m. Institution of Electrical Engi- 
neers. Meeting at the Institution of Civil Engineers. 
If the discussion on Mr. O'Gorman's paper has been 
concluded at the meeting of March 7th, the following 
paper will be read: “ Some Notes on Polyphase Sub- 
station Machinery," by A. C. Eborall, member. 

Friday, March 15th.—At 8 p.m. Institution of Mechanical Engi- 
neers, Storey’s Gate, S.W. “Combined Trolley and 
97 59 Tramway Systems,” by Mr. / A. N. Connett, of 

ndon. 


SryLLABCSs—Three methods of mixed electric traction : trolle 
and accumulators; trolley and surface contact; trolley an 
open-slot conduit. General type of conduit. Side-slot and 
centre-slot construction. Troubles caused by slot-switches with 
side-slot construction. Mechanical and electrical detaiis to be 
considered in the construction of a conduit. Insulators—their 
durability and mode of fastening. D- pth of conduit. Switches 
—precautions against accidents. Special considerations for a 
„% mixed" line. Ploughs constructed with collector-shoes in 
form of “flappers.” Ploughs with shoes pressed outwardly by 
semi-elliptic springs. Devices for raising, lowering, and al ow- 
ing latera] movement of the plough. Separate insulated cir- 
cult for conduit section in combined trolley and conduit line. 


Cost of conduits. 
Saturday, March 16th. — At 7 p.m. Institution of Junior 
Engineers’ Annual Dinner at the Westminster Palace 


Hotel. 


NOTES. 


Water-Tube Boilers in America.—In the annual 
report of Admiral Melville, engineer-in-chief of the Naval 
Bureau at Washington, which we recently reviewed, the 
engineer - in- chief congratulates the United States Navy upon 
having opposed the innovation in the way it has done. The 
Naval Bureau, when the advisability of adopting this boiler 


was urged, submitted the plans to experts, who prophesied 
the very defects that experience has revealed to ourselves. 
Admiral Melville takes this opportunity of pointing out 
the extreme value of professional criticism in design.“ It 
is, perhaps, worth while noticing Admiral Melville’s exact 
words on the subject :—* Some years ago the Department 
was urged with no little pressure to adopt the Belleville 
water-tube boiler as a standard for new ships. This 
Bureau opposed the innovation wholly on a close examina- 
tion of the designs, criticising the very defective features 
which, in late years, have made conspicuous the com- 
parative inefficiency of this type, over the purely 
straight tube, non-screw joint type, for which I have 
given continuous and urgent preference. The Depart- 
ment is to be congratulated upon escape from this pressure, 
and upon the conservative approval it has given to the 
change in the boilers of naval ships." It is the business of 
the Naval Bureau to examine and criticise very closely all 
new plans for the improvement of existing apparatus, and 
such improvements are being continually brought before 
them by inventors. It naturally calls for very great care 
in discriminating between what shall be put forward 
for adoption and what shall be rejected, and considerable 
responsibility devolves upon the engineer officers whose duty 
it is to examine and report upon such innovations, The 
Bureau, in consequence of the hesitancy shown in sanction- 
ing changes, has been accused of being behind the times, 
and many of the American ships are fitted with cylin- 
drical boilers, in spite of the fact that, though Admiral 


Melville asserts that he believes water-tube boilers to be 


wrong in principle, he recognises that the conditions of naval 
warfare require their adoption. We find that in some cases 
Thorneycroft water-tube boilers have been substituted for 
cylindrical boilers at the instigation of the contractors, and 
it thas seems that the United States has no settled policy in 
the matter. As regards our own Navy, the Belleville is still 
on its trial awuiting the decision of the Committee. We 
understand that extensive observations have been taken for 
this purpose on board the Cunard Company's ship Saron ia. 
On the whole, we are inclined to agree with Engineering that 
our Navy cannot afford to risk our ships being a little slower 
than those of other nations. Speed is everything in modern 
naval warfare, but it is to be regretted that the 
Belleville boiler has been given such a free hand before its 
worth was thoroughly tested. We must not be content to watch 
and wait for other nations to get ahead of us in this respect. 
The American Navy is not their “ first line of defence.” 


Wireless Telegraphy in the Mediterranean.—It is 
rumoured in Naval circles that there will be a series of tests 
given to wireless telegraphy upon a most extensive scale this 
year in the Mediterranean. Vice-Admiral Fisher, the 
commander-in-chief, has done much to facilitate the experi- 
mental trials of the Vulcan, Tyne, and those ships which are 
already supplied with Marconi’s apparatus. Several officers 
have undergone a short course of instruction in order to 
familiarise them with the instrumenta with a view, it is 
believed, of putting them in charge of the apparatus in different 
ships during the coming cruise. It is said that a lire will be 
formed by all the ships provided with Marconi's telegraphic 
gear, and that each ship will remain as far from her neigh- 
bour as possible without breaking the line of communication. 
By this means the value of wireless telegraphy in scouting 
operations will have a splendid trial. To realise what this 
means if successful, we must imagine a fleet of battleships to 
be cruising in the vicinity of a certain base. . Let us take this 
base to be Malta, and suppose that of the 50 ships in the 
Mediterranean squadron, 14 are utilised as telegraphic 
ships; then if they are stretched out in a line 


from Malta, and assuming that good signals can be 


got at 50 miles, the fleet can be in communication 
with Malta over the arc of a circle whose radius 
is 700 miles. In other words, the fleet could be ready to 
enter Gibraltar at a day's notice upon receiving orders to that 
effect, vid Malta, and to an enemy approaching, there would 
be no visible connection between Gibraltar and the Mediter- 
ranean fleet at all. Admiral Fisher's experiments will be 
awaited with interest by all who are watching the progress of 
wireless telegraphy in the Navy. | 
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Electric Light from the Steam Roller. -The follow- 
ing letter, addressed to the Hull Times some time ago by a 
resident of Withernsea, is not without interest. We are 
growing resigned to the unworthy association of electricity 
and road sweepings in the hands of municipalities, but we do 
draw the line at the steam roller and the village pump :— 

Sir,—In your last night’s issue of the Daily Mail, you state that 
“Mr. Cammidge was evidently a little ‘mixed’ in his remarks to 
the Withernsea ratepayers last night, especially when he said it 
was ‘very foolish to spend money on the electric light’ when, if 
they had a steam roller, they could use it to provide the motor 
power.” Now, Sir, Mr. Cammidge made no such statement, and it 
is quite evident that it was your reporter who was mixed,” as the 
statement is diametrically opposed to what I did say. The East 
Riding Telegraph in their report gave the exact words used by me, 
viz., “That Mr. Cammidge was in favour of the electric light, and 
said the steam roller could be utilised to work the dynamo.” I 
may here explain that prior to my going to the meeting I was in 
conversation with a gentleman who professes to understand such 
matters, and he made the suggestion that the engine of the steam 
roller could be used for this purpose. Unfortunately for myself, 
when speaking I omitted the words “the engine of“ 

I shall be glad if you will kindly make the correction in your 
Monday night's issue of the Mail.—I am, Sir, &c. 

T GEORGE CAMMIDGE. 


Personal.—Mr. G. S. Ram is resigning his position as 
electrical engineer to the Coventry Corporation to take up an 
appointment with the Nernst Electric Light, Limited. 

The Wimbledon U.D.C. has raised the salary of Mr. 
Barnes Spencer from £300 to £400 per annum, in order to 
retain his services. l 

Mr. Arthur Jacob having completed the electrical equip- 
ment of the Dublin United Tramways Company’s system (as 
resident engineer for the B.T.H. Company), has severed his 
connection with that company, and has now been appointed 
acting manager to the Johnson-Lundell Electric Traction 
Company, Limited, at Soho Square, W.C. 

Mr. C. G. Vines has been appointed borough electrical 
engineer by the unanimous vote of the Kimberley Council, 
South Africa. There were 21 applications for the post. 

Mr. R. Hill, late assistant engineer to the Bromley 
Electric Light Company, Limited, has been appointed 
manager of the Harrow Electric Light Company, Limited. 

Dr. Julius Juttke has resigned his seat on the board, and 
his position as managing director, of the Aron Electricity 
Meter, Limited, after having been connected with the Aron 
meter for eleyen years. | | 

On the occasion of his leaving Aberdeen to take up the 
post of borough electrical engineer at Rotherham, Mr. Cross 
recently received a presentation of drawing instruments, 
scientific books, &c., from the staff of the Aberdeen electricity 
works, 

Mr. Andrew Stewart, A. I. E. E., who has been hon. sec. to 
the Glasgow Technical College Scientific Society for the pust 
three years, was on Saturday presented with an illuminated 
address at the eighth annual dinner of the society. Mr. Stewart 
is leaving Glasgow to become manager and engineer to the 
Durham Power Distributing Company. 

Mr. Marconi has left on a visit to the United States. 


Obituary.—We regret to announce that Mr. Evelyn $. 
Fellows, third son of the Rev. Spencer and Mrs. Fellows, 
the Rectory, Pulham, St. Mary Magdalene, Norfolk, has 
succumbed to typhoid fever at Bulawayo. The deceased was 
Chief Constructor of Telegraphs and Government Inspector 
to the B. S.A. Co. and electrical adviser to Bulawayo Town 
Council, having entered the Chartered Company’s service 
some 10 months ago. He was only 29 years of age. The 
acuteness of the blow to his parents and relatives, to whom 
we offer our sincere sympathy, was intensified by the fact 
that no news of his illness had been previously received. 


Charges for Electrical Energy.—A Board of Trade 
conference was held on Wednesday with reference to the 
Board's proposal that the maximum charge for the electric 
light shall be reduced from 8d. to 6d. per unit. The 
reduction was opposed by representatives of various electric 
lighting authorities, but was supported by the London 
County Council. Sir C. Boyle said that the Board of Trade 
would propose a 7d. maximum in normal cases, 6d. in large, 
populous places, and 8d. in special cases where cause could be 
shown for such a maximum. 


Obsolete Methods in Mathematics.—Speaking at 
Birmingham on the 27th ult. at the inauguration of the 
local section of the Institution of Electrical Engineers 
(which we shall report more fully in our next issue), Dr. 
Oliver Lodge, principal of Birmingham University, said that 
some people seemed to hold that general education and 
mathematics were unpractical and useless encumbrances. 


The objection arose from a suspicion that mathematics were 


often so badly taught that by the time a man had acquired a 
great deal of it he was somewhat unfitted for anything else. 
If that was so, it was a grievous fault, and he knew that the 
fault did exist. The training of a pure mathematician was 
one thing, the training of engineers and physicists was 
another. The reform of mathematical teaching had been 
taken in hand by several, but the old. mathematical Tory 
perseveringly conducted the patient English youth by 
roundabout paths, the continued use of which was a monu- 
ment of modern folly. Euclid's work was admirable, but, 
like some other good things, it was out of date. We were 
too busy and there was too much to learn nowadays to leave 
time for us to cross every river by ascending to its source 
and walking down the other side. The bridges were there, 
and sooner or later even schoolboys would be permitted to 
make use of them and enjoy the country on the other side 
without spending all their days in the toilsome and deterrent 
mode of getting there over the route approved of by the 
ancients. 

It is only too true that, even in some of our technical 
colleges, a system of teaching mathematics is in use 
which is infinitely more likely to create an intense aversion 
from the subject in the mind of the student engineer, than to 
reveal to him its immense importance as the engineer's 


' handiest everyday tool. This is one of the most crying evils 


in our technical educational system. Mathematics should be 
taught to engineers by engineers, and not by mathematical 
enthusiasts who lose sight of the end in their admiration of 
the means. 


Institution of Electrical Engineers (Cape Town). 
—The opening meeting of the third session of the Cape 
Town Section was held before the departure of the last mail 
to hand, in the Railway Electric Light Works. The annual 
report stated that the membership of the parent institution 
resident in the Cape Peninsula had increased from 25 to 32 
during the session. The meetings had been of a uniformly 
interesting character, 14 papers having been presented and 
discussel on various subjects connected with the science of 
electrical engineering. The election by ballot of officers for 
the coming session then took place, when the following 
gentlemen were elected:—Chairman, Mr. C. Proctor 
Banham, M.I.E.E., mechanical and electrical engineer to the 
Table Bay Harbour Works; vice-chairman, Mr. John 
Denham, M.I.E.E., electrician to the Cape Government 
Railways; secretary, Mr. W. J. Howe, South African 
College; member of committee, Mr. F. Pickering. Before 
the meeting broke up Mr. Denham showed some samples of 
the latest form of Nernst lamp; unfortunately, all had 
been broken in transit, so it was impossible to give them a 
practical test. 


To Central Station Superintendents,—The New 
York Electrwal Review is offering a prize of $100 for the 
best article upon the electric lighting central station super- 
intendent—his duties, how he may best fit himself for them, 
what steps he must take to ensure success in that profession, 


and what type of man is best fitted by character, experience, 


education, and brain texture for emplbyment under con- 
ditions of great responsibility by owners of such installations. 
The length of the article is to be 3,000 to 5,000 words, and 
May 1st is the latest date for sending in. 


Improving the Press.—We suppose that no two elec- 
trical scientists have juster grounds for grievance against the 
sensational press than have Edison and Tesla. The Electrical 
World remarks that the Correspondents Club of New York 
recently invited opinions asto increasing the good influence 
of the Press, and received the following among others :— 
Thomas A. Edison —“ By publishing a fact now and then." 
Nikola Tesla“ The influence of the Press might be greatly 
increased by adopting a better system of informing the world 
of technical and scientific advances." s 
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The Question of Electric Lighting Competition: 
Company v. Council.— Readers who are interested in the 
question of electric lighting competition, and in the problem 
of municipal trading, would do well to study the report of 
the Metropolitan Electric Supply Company in our“ City 
Notes columns. The ups and downs of the negotiations 
between the Marylebone Vestry and the company were very 
clearly explained by Mr. Harrison Cripps. It seems a crying 
shame that a local authority (without a body to be kicked 
or a soul, &c.) should be able to harass a company which is 


legitimately engaged in thedevelopment of business, for noother 


reason than that it wants to obtain control of the company’s 
undertaking at an unreasonably low figure. There would be 
more fairness in permitting a private company to compete 
with a neglectful Corporation ; but for. a. Council which has 
express supervisionary powers to be allowed to compete with 
an existing company which isideficient in regard to these 
** prying " powers, and is to a great extent under the Counci]'s 
control, would be absolutely unjust, and, as Mr. Cripps says, is 
hardly to be conceived. It is one of the thousand-and-one 
points which must necessarily arise when the problematical 
question of municipal trading is properly considered. The 
Borough Council of Marylebone may be pretty sure of most 
stern opposition, for the principle of the thing is too 
important to be lightly regarded. Perhaps it might be 
better advised if it agreed with its adversary quickly. 


Lectures.—At a meeting of the East of Scotland Engi- 
neering Association last week, with the hon. president, Mr. 
W. A. Carter, C.E., in the chair, a lecture was delivered by 
Mr. R. W. Hogarth on “ Electricity as a Motive Power for 
Railways.” The lecturer gave in his introductory remarks 
some interesting figures relative to progress in Great Britain 
and Ireland. At the end of 1900 some 52 electrical tram- 
ways and light railways were in operation, representing 
about 600 miles of route, while 25 undertakings with over 
300 miles of route were authorised or under construction. 
About 144 route miles of electrical railways were in opera- 
tion in London, with other 19 miles under construction, and 
an additional 21 miles authorised. The capital invested by 
British electric traction companies had risen from 83 
millions sterling in 1897 to 194 millions in 1899, and over 
26 millions in 1900. Eleven municipalities had in 1899 
expended some £1,170,000, and this increased in 1900 to 18 
municipalities, with an expenditure of some £2,750,000 ; thus 
the expenditure more than doubled itself within 12 months' 
time. The multiple unit system must necessarily displace 
the locomotive for passenger lines at least. For railway 
work the overhead trolley line would be as far as practicable 
superseded by the third rail fixed alongside the track rails. 
The lecturer was awarded a very hearty vote of thanks. 

Prof. Sidney H. Short delivered a lecture on * Tramway 
Motors," at the Liverpool Royal Institution last week, 
before the members of the Liverpool Engineering Society. 


-— — — — — 


A Popular Electrical Journal.— This year a new elec- 
trical monthly paper, Zlekírolechnische Mitteilungen, has 
been started in Germany. The object of this journal is to 
supply information about electrical progress to persons who 
are interested in the subject, but are not themselves techni- 
cally-trained electricians. There are many persons belonging 
to this class; for example, proprietors of electrical installa- 
tions, railway and post office officials, architects, civil and 
mechanical engineers, chemists, teachers in high schools, &c., 
and the journal ought to have a wide circulation. 
number contains popular articles on the replacing of accu- 
mulator traction by the trolley system on the Berlin tram- 
ways, the change being unfavourably criticised, on the ques- 
tion: *What is Electricity?” the conclusion being that 
electricity is an ether stream ; electric meters; how to make 
a galvanic element; electric glow lamps; and so on. . The 
articles are clearly written in a style well suited for the class 
of persons for which they are intended. We wish our new 
contemporary the success it deserves. 


Electrocutions.—An American exchange learns that the 
Indiana Senate has resolved to adopt electrical means for 
inflicting capital punishment in that State. 


The first . 


Appointments Vacant.—4A clerk of works is required 
for the Heywood electricity works. An assistant electrical 
engineer is wanted for Ilford at £120 per annum. A 
„works manager,” at £350 per annum, is wanted for 
Coventry. A chief assistant, at £120 per annum, is wanted 
for Leith. The London Electric Supply Corporation wants 
an assistant engineer, at £150 per annum, for Deptford. 
See Official Notices to-day. 


Accrington Electricity Works.—The formal opening 
of the Corporation electricity works took place on Monday. 
The works had been running temporarily since last 
November. 


Electrical Exhibition.—An electrical exhibition is to 
be held at West Ham during the week ending May 25th, 
and electrical firms are invited to exhibit. See Official 
Notices.” 


NEW COMPANIES REGISTERED. 


British Electrical Manufacturing Company, Limited 
(69,471).—This company was registered on February 28th, with a 
capital of £10,000 in £1 shares, to acquire and carry on the business 
of electrical engineers and manufacturers now or lately carried on 
by J. D. F. Andrews & Co., Limited, at Fulham, to adopt an agree- 
ment with D. R. Broadbent, and to carry on the business of electric 
light contractors, electricians, engineers, suppliers of electricity for 
all purposes, &. The first subscribers are :—D. R. Broadbent, 14, 
Grenville Street, W.C., electrical engineer, with 250 shares; N. 
Knowles, 3, Park Mansions, Howard's Lane, Putney, S.W., electrical 
engineer, with 250 shares; E. F. G. Oxley, 48, Pembridge Road, 
Bayswater, solicitor; F. W. Cobham, 74, Hollydale Road, Peckham, 
clerk; H. G. Clark, 53, Oaklands Road, Hanwell, clerk; T. P. 
Baines, 47, Boswell Road, Thornton Heath, clerk; and C. Lewis, 31, 
New Street, St. John’s Wood, N.W., clerk. The five last named 
hold one share each. No initial public issue. The number of 
directors is not to be less than two nor more than five; the sub- 
scribers are to appoint the first; qualification, £250; remuneration 
as tixed by the company. Registered oftice, 37, Walbrook, E.C. 


H. Ingram, Limited (69,450).—This company was 
registered on February 25th, with a capital of £2,000 in £1 shares, 
to acquire the business of an electrical engineer and contractor now 
carried on by H. Ingram at 72a, Sankey Street, Warrington, under 
the style or firm of “ H. Ingram & Co.,” and to carry on the busi- 
ness of electricians, electrical engineers, mechanicians, manu- 
facturers of and dealers in electrical plant, engines, vehicles, fittings 
and apparatus, &c. The first subscribers (each with one share) are : 
—Henry Ingram, 37, Liverpool Road, Warrington, electrical 
engineer; William Bibby, 2, Thynne Street, Warrington, assurance 
superintendent; Robert Lees, 200, Knutsford Road, Warrington, 
gas meter inspector; Alfred W. Howard, 94, Bewsey Road. War- . 
rington, accountant; Harry Bibby, 2, Thynne Street, Warrington, 
electrician; John R. Evans, The Willows, Great Sankey, near 
Warrington, solicitor; and Thomas E. Knowles, 24, Lovely Lane, 
Warrington, solicitor's clerk. No initial public issue. The number 
of directors is not to be less than three nor more than nine; the 
first are to be appointed by the subecribers; qualification, £26. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Adams Randall Telephone Patents Company, 
Limited (61,457).— This company's annual return was filed on 
January 2nd, when 50,000 ordinary and 400 preference shares were 
taken up out of a nominal capital of £60,000 in 50,000 ordinary 
and 10,000 preference shares of £1 each. £1 has been called up 
on each of 7 ordinary and 400 preference shares, resulting in the 
receipt of £407. £49,993 considered as paid on the remaining 
ordinary shares. 


Electric Railway, Tramway and Carriage Works 
Company, Limited (57,082).—This company's annual return 
(dated October 17th, 1900) was filed on January 19th, when the 
entire capital of £150,000 in 30,000 shares of £5 each had been 
taken up and paid in full. No mortgages on charges. 


Accumulator Industries, Limited (67,130).— This 
company's annual return was filed on January 17th, when 5,584 
shares were taken up out of a nominal capital of £10,000 in £1 | 
shares. £1 per share has been called up on 584 shares, resulting 
in the receipt of £584. 'lhe remaining 5,000 shares are considered 
as fully paid. No mortgages or charges. 
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SUPPLY STATION ACCOUNTS. 


Tas accounts we now summarise of the 


St. Helens St. Helens Corporation electricity supply 
Corporation undertaking cover the early stages of a com- 
Electricity paratively recently opened works, and as the 
Accounts. second of the two years given includes 


traction supply, whereas the first does not, 
the figures are naturally very different. The addition of a traction 
load has led to a change in the system of supply from alternating, 
as originally designed by the consulting engineer, to direct current. 
Mr. J. S. Highfield is now acting as engineer for extensions as well as 
engineer in charge of the works. The change-over, and traction 
equipment take up much of the extra capital. Traction plant 
absorbed £17,300, and the line equipment £15,946. 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure .. £21,270 £69,157 £47,387 
Number of units sold — 65,091 820,106 255,015 
No. of 30-watt lamps connected... 6463 13,981 7,518 
Maximum load in kW. js 108 410 302 
Gross revenue .. £1,559 £5,044 £3,485 
Gross expenditure * £1,217 43,131 £1,914 
Gross profit .. „ 48342 41,918 £1,571 
Average price per unit sold ... 561d. 8:61d. — 200d. 


The reduction in receipts per unit sold is explained by the 
fact that whereas the rates in 1898 were, for private lighting 6d., 
and power 3d. per unit, during 1099 a reduction brought these down 
to 41d. and 2d. respectively. The capacity of plaut installed in 


these two years was 145 kw. and 750 kw. The output was dis- 
tributed thus :— 


f No. of Traction 
Year. Private consumers. Street lamps. street lamps. sales. 
1898 60,296 4,795 4 — 
1899 112,920 25,110 35 182,076 


The tramways are operated by the New St. Helens Tramway 
Company, to whom the traction energy is sold. In the latter year 
an appreciable sum was derived from the hiring and fittings 
department, which did not exist in 1698. 


REVENUE STATEMENT. 


1898. 1899. 
| Gross, Per unit. Gross. Per unit. Increase. 
Bale of energy .. .. +» £1,522 561d. £4,814 361d. —2'00d. 
Meter rente 37 14d. 54 ‘Odd. — 10d. 
E — — 176 13d. 113d. 


£1,559 5˙75d. £5,084 378d. — 197d. 


Gross revenue 


In the costs, the first two items are particularly low, and the 
improved load factor has enabled coal to show an improvement 
of Tod. on the previously satisfactory figure of 3d. Wages were 
naturally high, with a small output, but all the other items were 
quite passable, while this has now been reduced to 4d., in keeping 
with similar stations of moderate size. The total cost would be 
nearly 3d. better than is shown were it not for the inclusion of a 
special charge, taken in the published accounts as of the nature of 


repairs, for “changing from alternate to direct current supply," 
amounting to £301. 


Cost o» PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross, Per unit. Increase 


Gol .. .. .. .. 4163 :60d. 4668 »50d. —-10d. 
. 30 ‘lid 54 04d. — 07d. 
Salaries and wages incurred ; 

in reneration and dite | 557 2:060. . 795  *60d, —1°46d, 
Repairs and maintenance 

buildings, bollers, engines, | 

dynamos, &o., overhead 128 47d. 323 24d. — 23d. 
equipment and street 

lamps l 

Works cost ... £878 324d. £1,840 1°38d. —1-86d. 

Mantemen warp aes 153 86d. 321 24d. — 32d. 
neer, „ | 103 38d. 271 "20d.  — 18d. 
General e | 

P rintine, law charges si 83 31d. 398 30d. — 01d. 
in-urauce 
Other expenses: Changing 

from ternating to diront — — 301 23d. 23d. 
supply. 


£1,217 449d. 43,131 2°85d. —2 14d. 


The profit statement shows an increase of over £1,200 in the 
financial charges, but notwithstanding this, as the gross profit rose 
by nearly £1,600, the net loss of 1898 has been converted into 
a net profit of £13. As the corner has been turned, and the 
business is covering all expenses, the figures for the year now 
closing ought to be altogether satisfactory, save, perhaps, that coal 
may show an upward tendency. 


THE ELECTRICAL REVIEW. 


— — 


[Vol. 48. No. 1, 215, Munch 8, 1901. | 


PRorrr STATEMENT. 


1898. 1899. 

Interest on loans, overdraft and deposits .. £417 £939 
Sinking fund for repayments ..  .. ... a 264 961 
Net profit carried to superannuation fund .. a — 2 
" $$ forward és m i — 339 " 11 
Gross profit £312 £1,913 


CITY NOTES. 


Metropolitan Electric Supply Company, Limited, 


THE annual meeting of this company was held on Tuesday at 
Winchester House, Mr. W. Harrison Cripps presiding. 

In moving the adoption of the report, which appeared in our last 
issue, the CHAIRMAN said that during the year their capital 
expenditure had increased by £173,000, from £1,244,254 to 
EI, 417,00. That money was chiefly expended upon two operations. 
A considerable amount had been spent at Willesden developing the 
machinery and geueral plaut; the remainder had beeu expended 
upon the alteration of the system trom alternating to continuous 
cu:rent. They decided upon the change some two or three years 
ago on the ground that continuous curreut working was very 
much more economical than intermittent current. The change 
bad now been nearly completed in the mid-London area, 
and they were at present laying down cables in the South 
portion of their West London or Marylebone area. They had had 
great hopes of that. portion being completed so as to supply current 
for next wiuter, but there was so much delay in obtaining the 
necessary consents for extending Manchester Square station, 
that he was afraid it would be impracticable to work those 
mains in the forthcoming winter, although they would be ready 
soon thereafter. They had bought a freehold house in Strat- 
ford Place for new offices They had issued the remaining 
£125,000 3j per cent. debentures at £96 per £100, and to-day 
they stand in the market at 98 to 99, which showed that 
the credit of the company was exceptionally good. They had also 
issued at par the remaining portion of the sbares—4£150,000. The 
gross revenue for the year was £209,420, an increase uf £30,000. 
The cost of generatiug was £106,000—an iucrease of £15,000. The 
increased cost was largely due to the cost of coal, which, especially 
towards the latter half of the year, rose very largely. Fortunately, 
they had, at that time, made very short contracts, which they were 
able to renew at the beginning of this year for a short period at 
better terms than if they had taken a long contract, aud there 
seemed to be every prospect that they would be able to renew at 
even more favourable terms for the remaining portion of this year. 
The repairs came to rather a large amount. This was chiefly because 
of the way they were bound to use their stations in the year 1899. 
They were then finding it difficult to supply a sufficient amount of 
electricity, and all the stations had to be worked at high pressure, 
with the consequence that a good deal of damage was done to the 
chimney shaft, boilers, and so on. They had all been put in order 
now. In 1899 £2,000 was spent in buyiug curreut, but for 1900 
this item was about £20. They had now a large amount of 
superfluous machinery sufficient to supply ‘any curreut they 
were likely to require at present. Law coste for 1889 were 
£1,900, but for 1900 ouly £170. The Rucker action was 
decided in favour of the companies. What was exceptional 
about this affair was that they actually got some of their law 
costs returned by the other side. They had set aside £14,000 for 
depreciation. That, after careful consideration two years ago with 
the auditors and advisers, they found to be the sum, which being 
gradually increased year by year would give them a very substantial 
and efficient reserve, for what they would waut at the end of their 
concession. Practically they had already had £100,000 for reserve. 
£20,000 of this had been written off, aud at the present time they 
had £78,000 invested in tirst-class outeide securities. It was thus 
an available axset which could be realised at any time. They 
had added 70,000 new lamps during the year. The weekly appli- 
cation showed there to be no falling off in the number. Referri 
to Willesden, they had at the preseut moment three of the Westing- 
house engines working, and another two of the same capacity were 
in course of erection. These would be completed by the middle of 
thesummer. Then at Willesden alone they would have a capacity 
of 12,500 H. P., sufficient to supply about half a million of lamps 
connected. In regard to the negotiations with the Marylebone 
Borough Council, the chairman made the following interesting 
remarks :—“I must not neglect this opportunity of drawing your 
attention to what these negotiations are, aud what our relationship 
is with this Council. I may remiud you that iu 1582 and 1888, the 
two years of the Electric Lightivg Acts, the vestries were 
given the first choice of whether they would uudertake 
the supply. At this time, although electric lighting was 
an engiweering success, it had not been proved that it 
was a commercial success in London. The Marylebone Vestry 
having considered the matter thoroughly, were afraid to undertake 
the risk. They encouraged this compauy to come in. We got our 
Bill with their sanction, aud also with a special agreement which 
they made with us, which gave them certaiu more favourable terms 
than the ordinary terms of the Electric Lighting Act. When 
we first started we had to do a great deal of pioneer work, with the 
result that after some years working we were stil paying no divi- 
dend. Then, worse than that; we had an injunction against us. 
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for a nnisance arising from our engines, and it was only with the 
greatest difficulty that we got over that crisis. It meant renewing 
a considerable. part of our machinery, and in order to do that, we 
bad to raise more capital, and not at that time under very advan- 
tageons conditions. In 1896, 1897 and 1898 we began to pay a 


dividend, that dividend rising to 5 per cent; then in 1898, the 


Marylehone Vestry having held their hand all the time we were in 
difficnities, until we were making a profit, then thought it was the 
time for application to Parliament for powera to compete with us. 
They applied and bronght evidence, and their Rill was thrown 
out. But not sratis*ed with this, the following vear they 
broncht in a second Rill to compete witb us. That shared the 
same fate. After that thev thonght they would negotiate with 
us to ree if they could buy our concern at some cheap rate. 
Negotiations came to nothing at that time, bnt they were 
renewed last autnmn. The directors appointed a small com- 
mittee, and the Vectry did the same, and after several con- 


ferences, we eventually came to what I believe was a fair and just - 


provisional agreement to sell the Marylebone portion of our under- 
taking tothe then Marylebone Vestry. The agreement was subject to 
the sanction of the shareholders and the sanction of the Vestry. 
The agreement was anbject to the figures that we brought before 
the Vestry, being verified by an independent accountant appointed 
by them. The provisional agreement came before the Vestry on 
August 3rd, and was passed by a very large majority, but a month 
later, when the minutes had to be confirmed, the Vestry changed 
their minds, or rather were influenced, and they refused, by a small 
majority, to confirm those minutes agreeing to the purchase, with 
the result that the agreement fell through. We have tried our best 
to work amicably with the local authority, and we have tried our 
best to come to terms, but have not succeeded. I can only say that 
the directors intend to onpose the most strenuous opposition they 
can to throw out this Rill that the Vestry have in Parliament this 
year. On the question of rate-aided trading. I am confident it never 
could have been thought possible when the Electric Lighting Acts 
were contemplated and passed that we should have a trade rival in 
the Vestry. The powers of supervision given to the Vestry by 
Parliament and required by agreement are very stringent. 
They have powers which they use, and we should not mind 
those powers if they were being exercised by independent 
authority; but they are exercised by the Vestry, that 
is unfair. They watch us in the most jealous way. We 
have our chimney stacks constantly observed. We have 
our voltage tested. We have our mains examined. Not only that, 
they have a special electrical specialist, who is empowered to come 
into our works at any time, which he constantly does. He sees any 
of our new devices, our experiments, and, in fact, prvs into what 
onght to be our trade secrets. If the Vestrv has the power to 
supply in competition with us, what is to prevent this kuowledge 
which he acquires being used for the benefit of our rivals? 
Undoubtedly it will be so used. According to our Act, we are 
bound to give notice to the Vestry. We cannot lay a new main, 
cannot connect a single customer, without giving a notice to the 
Vestry, who have the right to withhold their consent. When 
they become trade rivals to us they will have the knowledge and 
the time, and will say, when a certain customer wants to be con- 
nected, ‘Why do you wait a month to he connected to the 
M.E.S. Company? We will connect you to-morrow!’ They 
have the means of knowing all our customers. We do not fear 
competition. .... If we are to have competition, let it be a fair 
and open competition. Let it be with other companies who are 
under the same obligations as ourselves as to notice which they 
have to give, as to time of concession, restrictions, and so 
on. But this is not competition that we are threatened 
with. We are threatened with competition with the Borough 
Couneil, clothed with its extensive powers of supervision given by 
Parliament. That is not competition; it is confiscation. I never 
can believe for a moment that a Parliamentary Committee would 
sanction such a scheme, inflicting as it would a blow upon the free 
and independent trading which I believe to be the life and soul of 
the commercia] enterprise of this country." 

The adoption of the report and declaration of dividends was 
seconded by Sir JAMES PENDER, and carried with acclamation. 

The retiring directors and auditors having been re-elected, the 
meeting became special, and confirmed resolutions already paseed 
regarding the powers which are being sought to lay a duplicate 
main from Willesden. The main will take a different route to the 
existing cable, and will pass down Harrow Road. 

A cordial vote of thanks closed the meeting. 


Charing Cross and Strand Electricity Supply 
Corporation. 


THE annual general meeting of this company was held on Friday 
of last week at St. Martiu's Town Hall, Mr. J. M. Gatti iu the 
chair. 

In proposing the adoption of the report, the CHatRMAN said he 
wasn }lea-ed to be able to congratulate the shareholders on the 
8 of the corporation, and said that the demand for current 

shown a steady iucrease during the period under review. In 
their old district of St. Martin's-in-the-Fields, nearly 14,000 
additional lamps had been connected, and in the Strand district, 
between 15,000 and 16,000 more lamps had been supplied, and in 
the districts of Holborn and St. Giles’s, only a small portion of 
which came within their powers, a further 7,000 lamps. Just 
lately a new demand had been coming forward for motor and 


heating apparatus, and in the course of the past 12 months, the 


company had doubled their supply under those heads, and now 
that they were laying down mains in Fleet Street, the great 
priutiug centre of London, they fouud the applications for the 
power decidedly satisfactory. The board had beeu asked to follow 
the example of the gas companies aud hire out motors and 
heating apparatus to consumers, aud he thought it would be a 
good policy to do so. Turniug to the gross revenue for the year, 
they found it was in a most satisfactory state, there beiny an 
increase of nearly £16.000, an iucrease which was half as large 
again as that shown last year over the preceding year, aud it would 
give them au idea of the rate the business of tbe company 
had gone on, when he told them their gross revenue 
was double what it was three — ago, in 1897. Iu view 
of this fact he could very well understand the shareholders 
inquiring huw it was, aud the accounts did nut exhibit a better net 
result, and wby they proposed to pay ouly the sawe dividend as last 
year, aud that, in order to do even that, they had to fall back uj.on 
some of the carried forward of the previous 12 months. There were 
two causes for this, both uf which were beyond the control cf tue 
directors. The firet wus the rise iu the price of coal which bad 
made a difference to their net revenue of between £7,000 and 
£8,000. Tne second cause was the serious fire which broke out last 
March at their station in Maiden Lane. He was not referiing to the 
loss of capital resulting therefrom, and which when fully ascertained 
would be provided for out ot the premium reserve fund, but to the 
extremely uneconomical manner in which the business had to be 
carried on for a considerable length of time. The chief steam 
generating station at Lambeth was now for all practical purposes 
fully equipped. At Short’s Garden there were 1,560 Kw. in motor- 
generators and 400 kw. in batteries. But for the fact that the 
Short’s Garden station was just completed at the time when the fire 
at Maiden Lane occurred, he hardly dared think what the company 
would have doue. The Maiden Lane station was, as had now been 
the case for some years, doing all that it really could do. Owing to 
the increase of business iu tbe district of St. Martiu's-in-Fields aud 
in the western district generally, it was imperative to have a new 
station in the neighbourhood, and a site had been acquired in 
St. Martiu's Laue for that purpose, and also to erect on the 
site new offices for the compauy for the accommodation 
of their staff, as they were always increasing the staff. 
At Ludgate Hill station the company had commenced to supply 
current, the plant there consistiug of 600 Kw., capable of supply iug 
30,000 lamps. Their Fenchurch Street station was beiug rapidly 
constructed, and it was hoped to be finished by the eud of next 
year, aud their Bow station was also being pushed along. He would 
meutiou that the company were now supplying current to 166 
streets iu the Western area aud to 55 strects iu the City area. He 
thought the busiuess could not be described as auything else but 
extremely satisfactory, aud if the shareholders coutiuued to repose in 
the directors the same amount of coutideuce that they had hitherto 
done, no pains would be spared by the board to further increase its 
successful career. 

Mr. G. H. GrasiER seconded the motion. 

Mr. Lauris said he thought, taking iuto consideration the high 
price for coal which the company had had to pay last year and the 
difficulties which they had been working under, the result was very 
satisfactory. He would like to know iu regard to the high price of 
coal whether the company had been able to make a satisfactory 
contract fur the preseut year. 

Mr. NEVILL said he noticed in the accounts the sum of £1,377 for 
interest on temporary loans. Did he gather from that that the. 
company had not sufficient working capital and were obliged to 
resort to bauks in order to keep the busiuess going. 

Mr. MAKINS asked if it were possible for the company to recoup 
themselves for the loss by the fire in Maiden Lane by insurance or 
otherwise. 

The CHAIRMAN, replying, said respecting the question of coal, 
he might say the company had secured a contract for Welsh coal at 
a rate which although not füvourable as compared with the price 
paid 18 months ago, was still a considerable improvement on what 


they had been paying during the last 12 monthb, and they hoped 


next year to come before them with a saving of about £4,000 on 
their coal account. Regarding the question of temporary loans, it 
was because the old debentures had had to be paid off, and the 
company had had to borrow money. It was true they had no 
money in their capital account, for their works had absorbed all 
their capital, and, therefore, the company would have to shortly 
issue further capital. In reference to the question of iusurauce, 
their station in Maiden Lane was insured, and they recovered most 
of the money on most of the things, but they lost a large sum of 
money on their switchboard, which they had not iusured. 

The report was adopted. 

On the motion of the CHAIRMAN, seconded by Mr. J. H. GLASIER, 
& dividend at the rate of 9 per cent. per aunum was declared. 


— ——— ͤ—ꝶ»—ub .ę—-—ꝛ: 


Chelsea Electricity Supply Company. 


THE ordinary general meeting was held on Wednesday at the 
Town Hall, Chelsea, S.W., Mr. J. Irving Courtenay presiding. 

The CHAIRMAN, iu proposing the adoption of the report, said that 
the dividend recommeuded on the ordiuary shares was at the rate 
of 54 per ceut., being half per ceut. lower than had been paid for 
some years past. That might have been auticipated by the share- 
holdese in view of the high price of coal, but notwithstanding the 
fact that they paid £1,800 more for coal, that circumstance alone 
would not have lowered the dividend. There had been three 
causes operating together to bring about a reduction in the dividend 
—the increase in the price of coal, the diminution in the amount 
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of revenue per unit sold resulting from the reduction in price to 
consumers who took the supply at 200 volts (a decrease amounting 
to 4d. per unit on the whole supply, or close upon £3,000), and the 
unusually light weather in the first and last quarters of the year 
1900, which they estimated to have diminished the revenue by 
much more that a £1,000. The reduction of price introduced with 
the “maximum demand” system of charging has been gradual in 
its effect, as it came into force only when a consumer took the supply 
at 200 volts, their original supply having been at 100 volts, and, 
although the system had been in use for little over a year it had 
already resulted in bringing on a number of small but regular con- 


sumers, whose consumption would be really more remunerative—at . 


a low price, than was that of the more wealthy consumer at the 
higher price, he meant the consumer who used the light regularly 
for long hours and was practically always in town, such as the 
gmaller householders and tradesmen. A further reason for their 
belief in the success of the system lay in the fact that in this short 
time there was an increase in the units sold per lamp, only of half a 
unit it was true, though that amounted to something on nearly 
150,000 lamps, and thatBforeshadowed a more substantial increase in 
the future, as the advantages of the system became better known. 
The reduction in price was absolutely necessary in order to develop 
their business and compete seriously with gas. In that connection 
he might mention thata large proportion of their customers being 
now supplied at 200 volts it had been found unremunerative to 
continue to supply others at 100 volts, as the distribution at that 
pressure was more wasteful, and they had to keep special machinery 
going for the purpose. They had therefore felt obliged to give notice 
of their intention to raise the price for the 100-volt supply to 7d., 
and he felt sure that those tustomers would see it was their interest 
also to speedily adopt the higher pressure as many had already 
done. The cost of production had remained about the same, with 
the exception of the increase in the cost of coal alluded to, and 
some slight reductions in the cost per unit under other heads. 
The number of lamps added during the year was 16,410, which 
was about the same number as were added during the previous year 
(16,280), and the number of customers connected on was 371. That 
compared with an addition of 274 during the previous year. The 
fact that in order to obtain the same tctal number of additional 
lamps it was necessary to connect on a larger number of customers, 
was in & way a good sign, as it indicated the bringing in of a more 
remunerative class of customer. He hoped everything would be 
done to increase that class of customer. They were bringing under 
the notice of the consumers the extension the company had made, 
and particularly the low average of the number of units consumed 

er lamp, which should increase greatly the business of the company. 

he capital expenditure was nearly £22,000 less than that of 1899. 
A similar amount to last year, viz., £3,000, had been added to the 
renewals and depreciation fund out of the net revenue, and the 
amount received on account of premium up to December last on the 
new issue of shares had, after some deductions, been carried as 
before to the reserve fund. He would remind them that in 1898 
they obtained an Act of Parliament giving the Chelsea Company 
powers to purchase compulsorily certain lands and properties for 
the purposes of its business. Those purchases had to be made 
within three years from the passing of the Act, and their powers 
expired this summer. They would therefore have to invest a sub- 
stantial sum before the end of the year in acquiring those pro- 
perties, which they estimated would give them sufficient space for 
all buildings necessary for the supply of current to the whole of the 
borough of Chelsea. In becoming the landlords of the property, 
they would be receiving some return on the money spent before 
they required to use the land forthe extension of their generating 
stations. 

Major-Gen. WEBBER, in seconding the motion, remarked upon 
the difficulties and risks which electric lighting companies had to 
encounter nowadays—risks and difficulties which were not antici- 
pated at the time they obtained their provisional orders. Under all 
the circumstances, he, thought the shareholders should look upon 
the results obtained last year as very satisfactory, and he could 
assure them that those results had only been achieved by careful 
management. It was a matter of satisfaction that their relations 
with the local authorities had always been of the pleasantest 
character. i 

After some discussion the report was adopted. 

Subsequently an extraordinary general meeting was held, at 
which resolutions werè passed altering certain of the articles of 
association, in which, inter alia, the directors took power to pay 
commission, in connection with the issue of any fresh capital, to 
such persons as they might think fit. | 


Northampton Electric Light Company. 


THE annual meeting of the shareholders of this company was held 
oniThursday last week. Mr. F. H. Thornton, the chairman, presided, 

aad, in moving the adoption of the report and balance-sheet, which 
have already been given in these columns, said that the year had 

been one of considerable progress. During the year 5,696 lamps had 

been put on, and the number of motors had been increased from 14 
to 18, while 15,000 units for motor power had been used as against 

5,700. During the ycar a new engine room had been built, and two 

new engines had been put in in order to enable them to cope with 

the increased demands upon their resources. After some discussion 

the report was adopted. "The retiring directors, Messrs. Thornton 

and Tomes, were elected, and the re-appointment of the Board of 

Trade auditor, Mr. W. D. W. Lyons, was agreed to. The directors 

asked that the question of allowing them fees should be left in 

abeyance. 


Brompton and Kensington Electricity Supply 
Company. 


Mr. H. R. BEETON, chairman, presided on Thursday last over the 
thirteenth ordinary general meeting of the above company, and in 
moving the adoption of the report, said the duty of presiding at 
the meetings of the company he was afraid became rather 
monotonous in virtue of the even tenour of their prosperity. There 
was little which called for comment in the accounts. With the 
growth of business there was an all-round increase in the expendi- 
ture. The one item in the revenue account which called for 
particular notice was coal. But for the increase in the price of fuel 
their works cost would be the lowest they had yet achieved, and 
even as it was it compared favourably with that of any similar 
station with the same output. There was an item in the balance- 
sheet which called for special reference on this occasion. 
During the past year they had completed the renovation 
of their station by disposing of the last instalment of 
their antiquated plant. To accomplish that they had had to write 
off their capital account from first to last—nearly £27,000—but 
they had practically now a brand new engine house fitted up with 
the most modern type of plant, the fruits of which they were 
reaping, and should continue to reap, in economy of production for 
many years tocome. In disposing rather summarily as they had 
done of a plant of such value, it must not be supposed that all the 
machinery in question was worn out, or even that it might not have 
been profitably utilised for some years, but the fact was that by 
substituting vertical for horizontal plant they had added so much to 
the floor space of their engine room as to postpone the necessity for 
building a new station for a long time to come. The old plant which 
they had disposed of took up four or five times as much room as 
that of the same power which they had installed in its place, 
so that they had not only accommodated plant of larger capacity than 
they had ever thought possible, but they had still room enough left 
to relegate the consideration of a second station to a comparatively 
distant future. By that means they had surmounted the difficulties 
which confronted them in the early history of their enterprise, and 
they had laid the foundations of lasting and growing prosperity, so 
that the directors would be very disappointed if, in their next 
report, they were unable to recommend an increased distribution of 
profit. It would be seen from a circular which had been issued to 
share and debenture stockholders during the last few days, that it 
was contemplated issuing further capital, whereby their ordinary 
and preference capital would be raised to £100,000 each. The 
object of that issue was not merely to provide for immediate capital 
requirements, but to redeem the debenture stock, which, in their 
present circumstances, was bearing too high a rate of interest, and 
the effect of the issue on the terms upon which they had been able to 
make it, secured them a sufficient amount of premiums to enable 
them, not only to dispose of the remaining balance of their suspense 
renewals account, but to materially strengthen their reserves. He 
had no doubt that next year their reserves would amount to upwards 


. of £30,000. The satisfactory financial position which their directors 


were able to put before them, was the result of the consistently 
conservative policy, which, with the approval of the shareholders, 
they had pursued for the past 10 years, and was largely due to the 
efficient services of their manager and staff. He believed they 
were all the observations he had to make upon the accounts, and he 
would be pleased to answer any questions the shareholders might 
like to put. 

Mr. W. Pace seconded the motion. 

Replying to a question asked by Captain Matthews, the CHAIRMAN 
said that they had about two months’ stock under their present 
contract, and there was nothing fixed beyond that, so that they could 
avail themselves of the present price: He did not know the 
difference between the present price, and that under the existing 
contract. 

Mr. H. W. BowpEN, the manager, said it was from 2s. to 3s. per 
ton. 

The CHAIRMAN remarked that their coal cost per unit was 13 of a 
1d. higher than last year. There was no doubt that their works cost, in 
n with other companies, would decline with the present price 
of coal. 

The report was then adopted. 


Davis & Timmins, Limited. 


THE second annual meeting is to be held at Winchester House on 
March 14th. The report shows the net profit for the year, including 


. £1,683 11s. 3d. brought forward, and after allowiug for depreciation, 


to be £11,356 13s. 3d. The interim dividend paid in September last on 
the preference shares absorbed £1,724 19s. 3d., leaving a balance of 
£9,631 14s. to be dealt with, which the directors propose to appro- 
priate as follows :— 


To the payment of 6 months' dividend on the preference 


shares, to December 81st, 1900 (less income-tax) £1,710 0 0 
To the payment of a dividend at the rate of 8 per cent. ö 
er annum on the ordinary shares for the year ended 
ecember 81st, 1900 (less income-tax) 8,687 11 1 


To commissions to managers as per agreements ie ae 849 6 0 
To be placed to general reserve .. af 2x - 2,000 0 0 
Leaving to be carried forward 1,910 17 11 

£9,631 14 0 


The new factory at Wood Green has been completed, and the 
greater portion of the machinery is in position and employed on 
productive work. 
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The Oxford Electric Company. 


THs directors’ report to be submitted to the tenth ordinary general 
meeting, to be held at Oxford to-day, reads as follows:— 


The directors beg to submit their report and accounts for the year ending 
December 81st, 1900. The revenue account shows a profit (including £73 10s. 
brought forward from last year) of £5,125 8s. 8d. After providing £1,965 10s. 11d. 
for debent ure and other interest, and writing off £254 0s. 11d. on account of 
hire RECEN installations, the available balance net profit is £2,906 11s. 10d, 
which your directors propose to appropriate as follows:—In payment of a 
dividend at the rate of 5 per cent. per annum on the share capital, £2,500, and 
in adding £250 to the reserve and the renewal of plant account (which will then 
amount to £2,000), leaving £155 11s. 10d. to be carried forward to next year's 
account. Since the last report, 3,722 8.c.P. lamps (or their equivalent) have been 
connected to the mains. This increase compares favourably with the average 
progress in previous years. The exceptional cost of coal and the increase in 
the price of materials generally have acted unfavobrably on the cost of pro- 
duction. Notwithstanding the reduction in the price of electricity from 7d. to 
6d. per Board of Trade unit, which took effect from December 25th, 1899, the 
revenue from the sale of the current shows an increase of £356 4s. 2d. over that 
of the preceding year. The number of units sold has been 18 per cent. more 
than in 1899, and, in view. of the number of lamps recently installed and the 
applications from new customers, there is every reason to anticipate that the 
rate of increase during the current year will exceed that of 1900. The capacity 
of the sub-station at North Parade has been doubled to meet the increased 
demand in the North of Oxford, and tbe distribution mains of the compan 
have been extended in Fatndon, Woodstock, Banbury, St. Margaret's, an 
Cowley Roads. The plant has been maintained in thoroughly efficient order. 
To provide for the cost of new plant to meet the growing demands, and other 
capital expenditure which may be expected during the present year, the 
directors propose issuing 2,500 shares at par, and prospectus of the issue is 
enclosed herewith. The retiring directors are Sir Henry C. Mance and Mr. 
Alderman Robert Buckell, who are eligible for re-election. The auditor, Mr. 
W. S, Carver, offers himself for re-election. 


W. T. Henley's Telegraph Works, Limited. 


Mr. SYDNEY GEDGE presided over the ordinary general meeting of 
the shareholders of this company, held at the Cannon Street Hotel 
on Thursday in last week, and in moving the adoption of the report, 
which recommended a dividend of 20 per cent. said that a 
perusalof the balance-sheet would show that it required no little 
courage on the part of the directors to meet them that day. He 
thought they had a balance-sheet which had no rival amongst 
balance-sheets of any company that year, and it would require very 
few comments of his upon it. Great pains had been taken in pre- 
paring the accounts, and great care had been taken that they should 
not overstate the doings of the company. In arriving at a gross 
profit of £99,007 they set aside a sum amply sufficient to 
cover all risks of every kind with regard to the contracts 
in existence. No profit had been taken into account but what had 
been actually earned, and reserve had been made for every liability. 
They had resisted the temptation to make a profit of £100,000 at 
the commencement of the new century, but they had come to the 
melancholy fact that they were going to pay a dividend of 20 per 
cent. Although that was paid on the small capital of £175,000, 
there was, of course, more capital than that invested in the business. 
There was £175,000 preference shares, and also a considerable 
premium obtained by the issue of ordinary shares from time to time. 
They would see that the whole of the £25,000 additional capital for 
last year had been taken up at 100 per cent. premium. There was 
nothing to say with regard to the creditors of the company. With 
regard to the reserve fund, they had added £25,000 received 
on the new issue and transferred £11,000 for profits. As for the 
£1,000 sinking fund, this was the first year such an item had appeared. 
They had £50,000 debentures, which were to be repaid by degrees. 
Last year they had a balance to the credit of profit and loss account 
of £37,440, and now they had £53,890. On the other side of the 
account they would see that the freehold land, buildings, machinery, 
&c., after writing off for depreciation, stood at £21,700 more than 
last year, but as they had spent £25,000 in addition, they would see 
that they had not over-estimated the value. 'The stock-in-trade was 
more by £30,000, the debtors about £10,000 more, and the bills 
receivable rather less. The gross profit had risen from £75,000 to 
£99,000, and the balance carried to profit and loss was £56,411 
18s. 6d., as compared with £40,211 last year. A decided improve- 
ment was, in fact, shown in every item. The dividend of 15 per 
cent. which was paid last year absorbed £16,500, and to pay the 20 
per cent. which was recommended for the present year would take 
£25,467, while amongst the preference shareholders £3,712 was to be 
divided this year compared with £2,086 & yearago. He thought 
they might all congratulate themselves on the results shown. A 
perusal of the figures of the five past years showed what steady 
progress the company had made. In 1896 they had a gross profit 
of £40,300; in 1897, £46,600; in 1898, £53,692; in 1899, £75,000; 
and in 1900, £99,000. Then the net profits in 1896 were £20,500: 
in 1897, £23,900; in 1898, £27,800 ; in 1899, £40,300; and in 1900, 
£56,900. They paid 10 per cent. dividend in 1896, 12 per cent. in 
1897, 14 per cent. in 1898, 15 per cent. in 1899, and 20 per cent. in 
1900. In addition, their reserve fund, which stood at £5,000 five 
years ago, was now £78,500. In former years it had been their 
custom to keep back a considerable part of the profits to add to the 
reserve fund, in order to be prepared for dark days if they.should 
come upon the company, but there was not now the same 
necessity to keep back the profits, the shareholders having 
provided the directors with the additional capital that was 
required. Notwithstanding they were keeping back a sufficient 
amount of profits. Ifthey continued to go on during the current 
year as they were at present, he thought the directors would 
probably pay a little higher interim dividend than 4 per cent. In 
conclusion, the Chairman spoke in glowing terms of the services of 
5 director, Mr. George Sutton, and the whole of the 
staff. 

. The EARL or GALLOWAY seconded the motion, and it was 


agreed to. | 


The Notting Hill Electric Lighting Company. 


Tx eleventh annual report of the directors reads :— 


The directors herewith submit to the shareholders the accounts of the oom- 
pany to December 81st, 1900. The expenditure on capital account, which at 


‘the date of the last balance sheet stood at £137,370 18s. 7d., has been increased 


during the past year by £27,639 9s. 4d., of which the principal items are :— 

£19,198 16s. 11d. for new mains (principally the trunk main from Wood 
Lane to the distributing stations). 

£38,396 15s. 6d. for the freehold property in Lancaster Road (bought for 
the purpose of erecting a subsidiary station to supply the northern 
portion of Notting Hill). 

£8,177 14s. 5d. for the erection of the bui'dings in Lancaster Road and 
Bulmer Place, to contain the transforming machinery, and . 

£8,282 28. Od. for the necessary machinery for equipping these stations. 


To provide the capital necessary for this expenditure, the balance of £19,000 
debentures was issued, and at a general meeting held on August lst, the capital 
was increased by £100,000. Of this fresh capital 2,200 £10 shares have been 
issued to shareholders, at a premium of £2 per share. As it was not possible 
to carry through the full scheme of extension during the course of the year, the 
sum of £18,000 remained unspent and is on deposit to meet instalments due to 
contractors when they mature. The following table shows the progress of the 
company :— 


Lamps. £ s. d. 
18911 6,056 - Loss 554 18 6 
1892 pt 9,488 T Profit 112 6 1 
1893 s 12,153 " " 1,481 7 1 4 
1894 1 15,669 98 t 9,101 17 8 
1595 " 20,307 T » 8,227 14 10 
1896 25,716 925 Wi 4,736 9 8 
1897 88, oe » 6,854 1 2 
1898 " 46,066 " 7,251 18 7 
1899 T 59,154 vs $4 10,360 17 4 
1900 : és 68,505 eee " 9,856 0 0 


The Hue per of consumers is now 1,191, and of these 91 per cent. are supplied 
at volts, 

It will be seen that for the first time the net profit of the company shóws & 
decrease, notwithstanding the fact that the gross revenue showed an increase of 
10 per cent. This is accounted for by increase in expenditure for coal £1,000, 
andi by the expenditure of £1,200 on “ repairs to accumulators,’’ which involved 
the entire renewal of one set of batteries. Moreover, in May, the directors 
found the new works in Wood Lane would not be in working order in time for 
the winter supply, and therefore they were compelled to refuse fresh supply 
contracts. The result was that the fresh capital expenditure has been unpro- 
duotive, and the increase in the number of lamps, which promised to be large, 
amounted to only 9,400. It is expected that early in the ourrent year the 


company will resume making fresh connections. From the number of applica-. 


tions already received a large increase may be anticipated. dn the South- 
western portion of the company’s area, bounded on the East by the grounds of 
Holland Park, and comprising Addison Road and its neighbouring streets, a 
difficulty has arisen. It is intended to supply this district from a transforming 
station at the southern end of Addison Road, and a suitable long leasehold site 
was purchased, subject to the consent of the freeholder tothe transfer. This 
consent has been withheld, and it has become necessary for the directors to 
apply to Parliament to enable them to acquire this site by compulsory powers, 
as it is necessary for the proper carrying out of their obligations to supply 
current in this portion of their area. The Bill which is now before Parliament 
is confined to this one object. At the special general meeting held on the 27th 
ult., the shareholders passéd a resolution approving it, and a notice of the 
Becr confirmatory meeting to be held after the annual meeting is sent 
erewith. 

In the last er it was stated that in conjunction with the Kensington and 
Knightsbridge Electric Lighting Company, Limited, a new generating station 
was to be erected at Wood Lane for supplying current wholesale to the two 
companies, to be distributed through transforming stations in their respective 
areas. It was estimated that the cost of these joiut works would be £100,000, 
and this estimate has not been exceeded. The capita] was obtained by the 
issue of special debenture stock, amounting to £100,000, and no part of the 
capital of our company has been utilised for this purpose. The works are now 
approaching completion, the machinery is running, and the tests having proved 
satisfactory, some amount of current is already being supplied to the respeciive 
companies, The premium arising from the issue of shares and debentures 
during the year amounted, after deducting expenses, to £4,257 178. 7d. The 
directors have added to this the suin of £742 2s. 5d. out of current. revenue, 
making a total of £5,000, which has been transferred to the depreciation, 
renewal, and reserve fund, bringing that account up to £11,000. Although the 
expenditure on the renewal of accumulators might have been taken from this 
fund, the directors preferred to charge it against the revenue for the year. Of 
the remaining net profit, after paying interest on the debentures aud the new 
ordinary shares, depreciation, &c., amounting to £7,444 14s. 8d., the directors 
recommend the payment of the usual dividends of 6 per cent. on both the 
preference and ordinary shares, amounting to £5,670. Of the balance, according 
to the articles of association, one half, amounting to £887 7s. 4d., is credited 
to the holders of the founders’ shares, and the other half to the ordinary and 
preference shares. This will enable a further 1 per cent. to be paid on both 
ordinary and preference, with a distribution of £1 12s. per share on the founders’ 
shares. An interim dividend of 3 per cent. was paid on July Ist, and the balance 
of 4 per cent. will be paid forthwith, together with the distribution on the 
founders’ shares. The peers shares having received their full 6 per cent., 
the 1 per cent. bonus wil 
be paid on July 1st next. A 

The directors desire to place on record their appreciation of the services of 
the engineer and manager, ee, and staff generally; the amount of extra 
work thrown upon them in connection with the construction of the joint station 
and of the subsidiary stations has been very large, and has been ably carried 
out. They desire also to express their satisfaction at the friendly assistance 
they have received in all matters connected with the joint station from the 
directors and staff of the Kensington and Knightsbridge Electric Lighting 
Company, Limited. The directors retiring in rotation are Messrs. Alexander 
Howden and J. W. Swan, who, being eligible, offer themselves for re-election. 
The shareholders will recollect that on the occasion of the last meeting Mr. 
J. W. Swan, F.R.8., was elected a director to replace the late Mr. Francis 
Radford. The shareholders’ auditors, Messrs. Fox, Sissons & Co., retire, and 
being eligible, offer themselves for re-election. The accounts will be audited 
in due course on behalf of the Board of Trade, 


The annual meeting is to be held at Notting Hill Gate on 
Tuesday, March 19th, at 5.30 p.m. 


Cambridge Electric Supply Company. 


THE annual general meeting was held at the company's registered 
offices on Friday afternoon. The chairman of the directors (Mr. D. 
Munsey) presided. 

The CHAIRMAN proposed the adoption of the report. 

The Hon. C. A. Parsons, in seconding, remarked that the company 
owed a great deal to Mr. Barker, who was shortly leaving them to 
go to Newcastle-on-Tyne to manage the works where their machinery 
was made. Mr. Harvey, their new engineer, was a gentleman in 
whom they had every confidence. 

The CnarRMAN said that the secretarial duties would be carried 
out by Mr. Wynne. - | 


l be added to tbe interim dividend on these shares, to 


—ä—— — 


iota mo 
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The report was adopted. 

Mr. D. Munsey and Dr. Latham were unanimously re-elected 
directors, and Mr. A. Rutter auditor. 

The CRAIRMAN remarked that they were all exceedingly sorry to 
lose Mr. Barker, aud 

Mr. A. W. SMITH, on bebalf of the shareholders, expressed appre- 
clation of Mr. Barker's services. 


Charing Cross, Euston, and Hampstead REN 
Company. 


A SPECIAL meeting was held on 4th inst. at Clement’s Lane, E.C., 
Mr. W. E. Jones presidiug. Resolutions were passed approving 
Bills :— 

1. For conferring ‘urther powers upon the company and authorising agree- 
ments with the Brompton and Picesdilly Circus and the Central Loudoun Rail- 
way Companies, 

2. To empower the company to extend their authorised railways to Highgate 
and Vic oria, and for authorising agreewents with the Midiand, the Central 
London, the Baker Street und Wateiloo, the Brizhton, and the vletori . and 
Pin. lico Hallway Companies, and the South-hastera and Chatham Railway 
Conipa ies’ manaving c mmittee: and 

8. For into p ra ing and conferring powers on the Finchley and Hendon 
Tramways Company. 


Prospectus.—The Brompton and Kensington Electricity 
Supply Company has been inviting applications for an issue of 
8,000 7 per cent. cumulative preference shares of £5 each at £8 per 
share. The list closed on Monday. 


National Telephone Company.—A meeting of this 
Company was held yesterday to confirm the special resolutions 
passed at the general meeting. 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramroed Compeny.—The receipte for the weck end- 
ing March 2nd were £189; corres; onding week last year £177; decrease, 
e Total to date, £1,255 ; eorresponding period last year, £1,200; decrease, 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
March ih were 2.670 18a. Id.; corresponding period last year, £2,748 
Os. 6d. ; increase, £927 12s. 7d. 


Gentral London Railway.—The receipts for the week ending March 2nd, 
were £6 028; parr week, 45,941; increase, £57. Total receipts to date 
(9 weeks), £ Miles open, 6. 


City and South J ee Railway.—The receipts fer the week ending March 
8rd were £1,985 ; corresponding week last year, £1,459 (Moorgate extension 
open); increase, £523:. Total te date, Ir, 078; corresponding period last 
year, £10,473; increase, £7,600. Miles open, 1901, 44; „ 82. 


Dever Corporation Tramwa The receipts for the us ending March 
and were £185 15s. .: corresponding week last year, £189 168. 9d. ; 
increase, £18 185. 84d. Total te date, £1,373 18a. 4d. ; corresponding period 
last year, £1,909 17s. 7d.; inorease, £68 15s. 94. Miles of track open, 8; 
Car miles run, 5 1000, 4,909. Number of cars, II. 


Dublin United Tram B. U. Oa, receipts for the week ending 
March 1st were as follows peal A c cars, £8,040 16s. 6d.; 
D. 8. D. Co., electric cars, £642 19s. 10d. ; total £8.68 15s. ork oorre- 
D. U. T. Co., ectric oars, £2,998 183. ; ditto, 
6d.; in 264 Mx D. 2 scars oara, LG Léa: n taal 1 
£28,099 8s. ; inerease, 8. I ge vdd ate, £32, at 
wies worked a di year, £29,773 1 i increase, £2,^89 16s. 2d. 
worked is 45 miles slnourioally, on Yo 49 miles eleotrically, 
9 miles by horses, for the corresponding period last year. 
Livergsol Overhead Railway.—The receipts for the week ending Marob 
were £1,431; corresponding week last pe 21,481; dot £1. 
Total to date, 218,188; SO ip Ser DE period last year, 212,923; increase, 
£956. Milas open, 6 miles 67 ains. 


STOCKS AND SHARES. 


Wednesday Evening, 
THE easier — of the Money Market as a beneficial influence 
over markets has been offset by a dearth of business. Consequently our 
price lists record few alterations other than those arising from the 
quotation of various securities ex dividend. Over a dozen prices in 
the electrical section were shorn of their dividends on the last Stock 
Exchange aecount-day, February 28th, and in the majority of cases 
the loss has not been made good up to the present. On the whole, 
the general trend is towards lower values, for which the lack of 
public interest in the market is maiuly responsible. Supply shares 
are easier, the passing of the City of London Ordinary dividend— 
although not unexpected—creating a bad impression, and depressing 
the market all round. Electric Railway stocks and shares maintain 
their prices. Manufacturing investments show a disposition to 
recede a trifle after their jump in the last three weeks. Telegraph 
stocks have steadied again, but telephone shares are unable to 
stand against the continual stream of sales that pours into the 
market. 
Brompton and Kensington Ordinary and Preference both show & 
loss of 10s., due to the quoting of the shares ex the right to apply 
for the new issue of Preference at £8 per share. This emission has 


apparently proved popular with proprietors of Bromptons, and on 
the basis of 4 to 4 premium a good many shares are changing 
hands. Chelseas are again dull, not haviug recovered from the 
effects of the company's report yet, aud Metropolitans have dropped 
the 10&. which they added to their price last week. At the 
meeting on Tuesday the chairman of the Metropolitan referred to 
the threatened action of the Maryleboue Borough Council as con- 
fiscation, not competition." As we have previously poiuted out, it 


has been the fear of what the lately-coustituted body might do 


which has kept the quotation of Metropolitans comparatively so 
low for the past six mouths. 

City of London shares have fallen as low as 6 since we last 
wrote, but buyers have now come along aud the price has recovered 
to some extent, although showing a loss on the week. Now that the 
dividend bas been passed, and the worst, therefore, known for 
another year, there are some who already discount the City com- 
pany’s outlook for the current twelvemonths, and profess to see 
sigus of a break in the heavy clouds which have enveloped it so long. 
Moreover, we hear whispers of changes on the board, and the 
market is discounting the effect of that too. 

Westminster Electrics are quoted ex dividend, both old and new 
the deductions amounting to 5s. 6d. and 1s. 43d. respectively, and 
the prices of each class remain unchanged, thus showing advances of the 
dividend amounts. In the suburban and provincial list, Blackheath 
and Greenwich Electric Ordinary are quoted at 10s., the Debeuture 


stock, 75 per cent. paid, is 724; Bouruemouth and Poole Ordinary 


dnd Preference zre 13 and 104 respectively. (We wonder what has 
become of those suggestions that the company should be taken over 
by the local authorities.) Folkestone Ordinary at 51 for the £5 
shares, aud Hove Ordiuary at 8 for shares of like denominatiun, are 
exceedingly firm, while Oxford Electric Ordinary remain at 6; they 
also are £5 shares, The 5 per cent. Debenture stock of the River 
Plate Electric Lighting and Traction Company stauds at 30 per cent. 
discount, which is not surprisiug when one remembers that the date 
of the last interest payment was Juue, 1899. 

Beyond a fall in the price of Direct United States Cable shares, 
the Anglo-American group of telegraph securities is almost motion- 
less. Anglo" A" is 4 weaker, and the company's other stocks are 
both a point off. The Marconi scare, as we suggested last week, is 
overdone. Those new offices of the Anglo-American Telegraph 
Company, cheek by jowl with the Yankee market of the Stock 
Exchange, are proving a boon to “ House” members, and remunera- 
tive to the company. The Far Eastern group is also very little 
affected, falls of a point in Eastern Ordinary and 34 per cent. Prefer- 
ence stock being the only recordable changes. West African Tele- 
graph Debentures, now ex 23 per cent., are 4 better on the week, 
allowing for the coupon, and altbough Mr. Chamberlain's strictures 
on West African mining enterprises have temporarily killed business 
in the shares, the market will revive again, and these Telegraph 
Debentures look speculatively worth having. London-Platiuo- 
Brazilian 6 per cent. Debentures are down 1 per cent. nominally, 
but really two points higher actually, the price being made er 
interest on March 1st. They are redeemable three years hence. 

Bearing very largely upon the fortunes of electric lighting and 
telegraph companies is the outlook for the copper market. Rio 
Tinto shares, the leading copper descriptions dealt in by London, 
have this week attained the record quotation of 61—they are £5 
shares—and the price of the metal is almost as high as ever it was. 
Nor does there appear to beany immediate prospect of its declining. 
The market in copper is controlled by that vast American Trust 
which was evolved some two years since, and despite all that news- 
paper critics may say, the syndicate has kept up the metal to what 
would have been considered a ridiculous level but & decade since. 
That there is any chance of a fall in copper we cannot see, and the 
companies which use it in their busiuesses must face the unwelcome 
fact. Economies will have to be practised elsewhere: we fear 
that it is quite impossible for shareholders and investors in elec- 
trical euterprises to look with any certain hope for cheaper copper 
during 1901. 

British Electric Traction new shares are commanding a free and 
liquid market. For special settlement the price is } to 4 premium; 
for money it is j less. The old shares show no alteration, neither 
do Potteries Ordinary at 12, nor New General Tractionsat 32. Buenos 
Ayres and Belgrano A Preference are a shade harder at 5], aud 
a good deal of business is being done in them. Calcutta Trams are 
11; Blackpool aud Fleetwood 144. 

Manufacturing shares display signs of slackening strength, both 
Callenders and British Insulated Wire beiug down 108. Edison 
and Swan, however, have quickly recovered the dividend deduc- 
tion, and Telegraph Construction are 40, ex bonus and dividend. 
National Telephones are weaker, as usual, and the two classes of 
Preference are both quoted at 11 to 13 ex dividend. The Ordinary 
at 34 might tempt a purchaser who does not mind running consider- 
able risk for the sake of good interest on his money. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


* Sd di = A Business done 
NAMB. Dividends for uotations otation week en 
| ee Deb; equ Maroh ib. March-6th, 


800 | African Direct ct Telegraph 4 4 De a 


Amason Telegraph 5 95 Debs., Nor to 1o Red is € 55 — 65 55 — 65 85 
Anglo-American Telegraph ... ... (Stock) £3 9s.| 73/6 | 3j 52 — 55 51 — 54 V és 
Do. do. 6% Pref. 828 . [Stock] 6 Y | 6 7 6 97 — 99 96 — 98 97 
Do. do. Deferred i ens . . |Stock|18s. 95 £1 7s. | 5s. 8i— 91 84— 9 8H | 
Chili Telephone, Nos. 1 to 44,000 ꝶ᷑; . 548 4 $ aes, pod me 8 9 — A | 
M Cable 100 8 8 .. 165 —175 165 —175 ate : 
do. Sterling 500 year 4 4 5I Deb. Btock Red. S "M .. |102 —104 |102 —104 em | 
Cuba Telegraph eee 0 eee 10 8 7 % eee 7à— 8 71— 84 74 
: Do. 10 V Pref. T TT. soo eee eee 10 10 eee eee 16 rae 17 16 — 17 TII 
Direct 5 Telegraph  ... sue ‘ve 988 se 5|4 495| .. 31— 44 3)— 4i de 
do. 10 Cum. Pref. coe coe eee eee ese eee 9 — 10 9 I 10 eee 
De do. 4% % Debs. ii idi s s e .. 100 — 104951100 —104% és 
Direct United States Cable ... ids PA m ..| 20|3495|3925,|3 95 | 10 — 103 92— 103 9H 
Direct West India prs 805 Reg. Deb 100 oe .. | 99 —102 99 —102 T. 
Eastern Telegraph, Ord. ‘ Stock 7 17% 145 —150 144 —149 1451 
Do. 3 or] Stock di 8 00| ... Tm . | 95 — 98 94 — 97 94 
Do. Mort. Deb. Stock Red. ... ee - 113 —117 |113 —117 113 
Eastern Extension, 4 and China Telegra 1017% |7% 144— 148 | 14j— 14i 14,5, 
ED Nos. 250,001 to 300,000 (iss. at £3 pm. all cape is sas 13$— 144 | 13$— 141 134 
3 Stock in 7 Stock 5 110 —115 110 —115 eee 
astam an uth African elegraph, 4 Mort. Deb. pA 
NETS RO ai [3 100 | ... 99 —102 | 99 —102 
Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1- 1—8,000 | 25| ... | .. . |101 —104% |101 —104% m 
Globe Telegraph and Trust ... s _ 10 | 54 53% ; 9$— 10 98— 103 913 
Do. do. 6% Pref. 50 : ..-| 10] 6 a 4 | 148— 152 | 148— 151 143 
Great Northern Telegraph, of Copenhagen .. | 10 123 . | 32 — 34 92 — 34 s 
Halifax and Bermuda Cable, 44 % 1st Mort. Debs., } 100 99 —102 99 .—102 
_ Tol * within Nos. 1 to 1,200, 0: Red, * x : D. a 2. 
uropean Telegrap eis eo | 25 10 10 ow. | 47 — 51 47 — ai 
London Platino-Brasilian Telegra h, 6 % Debs. . 100 | ... oe .. |104 —107 103 —106 xd - eee 
Montevideo pies Pas Limited, „Nos. 1 to 72,680 1| .. 22 "T i— + 4 I 
Do. do. 5% Pref., Nos. 1 to 86,492 1|4 b is 1— 1 — 1 UN 
| National Telephone, 1 to 590,000 .. sii sea ae 5 6 5 5 3à— 32 3à— 3ixd 33 
Do. 6 Cum. Ist Pref. TIO soe. eee 10 6 6 6 12 — 14 11 — 13 xd e 
Do. 368 Cum. 2nd Pref. 10 | 6 6 6 11 — 13 11 — 13 xd T 
Do. 5% Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 41— 5 4j— 43xd 4d 
Do. 3i Deb. Stock Red. . Stock 33 33 3$ 94 — 97 94 — ps 
Do. Deb. Stock Red.. js 100 ... — | 4 98 —101 98 —101 99 
Oriental Telephone iud Elec., Nos. 1 to 171, 504, niy paid 115 5 Al .. i— 13 sex 
Pacific and European Tel., 4 b ian Debs., 1 to 1,000 ... | 100 | ... sa .. | 99 —102 99 —102 $e 
Reuter's . oe eee ove 8 5 % 5 % eee 7à— 8 74— . eee 
Submarine Cables Trust aes sas es „ | Cert]... dive .. |124 —129 |124 —129 92 
United River Plate Telephone T 5 6 7. 44— 5 44— 5 43 
Do. do. 5 V Cum. pref. Nos. 1—40,000 ] b ' eas ove soe 42— 42— 51 YI 
; Do. ‘do. 5 % Debs. .. eee eee Stock TI eee eee 103 —106 108 — 106 ‘ eve 
West African Telegraph, 5 % Debs... 100 | .. as 99 —102 97 —100 xd ose 
West Coast of America, Nos. 1—30, 000 and 53, 001—563, 008 22 ssi — 1— 1i d 
Do. do. 4 % Dets., 1—1 ,500 gua. by Braz. Sub. Tel. 100 | ... 982 99 —102 99 —102 M 
Western i Ltd., Nos. 1—207,930 .. a 10 7 7 13$— 143 132— 143 19$ 
Do Debs. amd series, 1906 ee 100 eee TI | 101 —104 101 —104 eve 
Do. do. í Deb. Stock Red. is .. | 100 | ... |102 —105 102 —105 isi 
West India and Panama Telegraph ... : M ..| 10 2 | 89 é— §— sg 
Do. do. do. 6 Cum. 1st Pref. eot 10 eee eee 6 — 7 ' 6 — 7. eee 
Do. do. do 6 % Cum. 2nd Pref... 10 - T 5— 7 5 — 7 ius 
Do. do. do 5 % Debs., Nos. 1 to 1,800 | 100 ise 103 —106 |103 —106 dis 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 1011019761 | 5 6 K 69,1695, | 74— 8 | 7— 8 7$ | 72 
12,000 Do. do. 7 V Cum. Pref... | 5 „ 81— 91 | 8— 9 88 7% 
50,000 | Charing Cross and Strand Electricity Bupply 5|[89,|995,|995| 941— 104 | 94— 104 103 ... 
20,000 Do. do. do. do. 44% Cum. Pret. 5, .. 51— 58 | 5)— 95 53 * 
34,000 Chelsea Electricity Supply, Or 56 6 % 54% 64— 6 6 — 6 | .. 
150,000 Do. do. Deb. Stock Red. Stock . 109 —112 109 —112 es vis 
70,579 | City of Tondon Electric Lighting, Ord. 40,001—110, 579... | 1016 4 * e 7— 8 64— 7 7 | 638 
40,000 85 6 95 Cum. Pref., 1 to 40,000 . 10|6 . | 13 — 14 13 — 14 13 ok 
400,000 5 & Deb. Stock, Scrip. (iss. at £115) all paid .. 122 —127 122 —127 1243 | 1234 
40,000 County « of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | nü 4 % - 8 — 8— 9 8 - 
20,000 do. do. 6 % Pref., 40,001—60,000 | 101695 .. | ... |114— 12} | 114— 124 | .. 
200,000 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd... | . 106 —109 106 —109 
35,500 | Edmundson's Elec. Corp., Ord. Shares wr 8 eres isa 4i— 6} 41— 5 - 
75,000 Do. do. 44 96 1st Mort. Deb. Btock. 100 we . 103 —106 103 —106 . 
110,000 |. London Electric Supply Corporation, Limited, Ord.  ... 91:2 i ins 14— 14— 2 
49,840 | m do. do. do. 6% Pref. 5|695 | -s:. ies 4— 5 4— 5 25 
250,000 do. do. 4% 1st Mt. Db. Stock Rd. Stock as .. | 98 —101 98 —101 983 | ... 
85,000 ueber. Electric Supply, 101 to 62,500 01/5%/15%/6%]13 — 14 ‘| 124— 134 131 135 
220,0002 44 Mo Debenture e Stock edo |o | e. (110 —113 110 —113 "us 
250,000 | 34% Mort. Deb. poosi Red. . . [Stock] ... 8 .. | 96 — 99 — 99 99 984 
6,452 Notting Electric Lighting 10 6 7 7% | 154— 163 | 151— 163 si s 
40,000 |; Bt. jubes and Pall Mall Electric Light, Ord. 5 14495 14195 144 14 — 15 14 — 15 144| 14i 
20,000 i Do. | do. 7 96 Pref., 20,081 to 40,080 57 7. $ 81— 83— s jus 
150,000 |: Do. do. 34 Y Deb. Stock 1 Red. 100 .. | 98 —101 98 —101 1002 | 100 
12,000 | Smithfield Market Elect. Supply, | Ord. 5 À 2— 99 | 2— 2 2 in 
50,000 |; Do. : do. 4% Deb. 100 80 — 90 80 — 90 
65,000 |' Bouth London Electricity Supply, Ord. ... 3 24— 


Westminster Electric Supply, Ord., 101 to 80, 000.. 


all sbares are fully peld. cot 


5 24— 33 
5 12 J 13 J (10395 | 12 — 13 


Dividends paid tn dtatvod share int pte the next. 


tations on Liverpool yere Exchange. 


34 a 
12 — 13xd 123 123 


ta being used as capital. 
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SHARE LIST OF ELECTRICAL COMPANTES.—Oontínued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


P Stoo! Closing Business done 
Issue. NAME. | or otation | week erded 
Share . Sth. Mar. 6th, 1901. 
t Highest| Lowest 
20,000 | British Aluminium 7 % Cum. Pref. .. ..| 10 8— 9 ‘a : 
300,000 Do. do. 5 1st Mort. Deb. Stock Red. Im Stock 91 — 95 eee es 
45,000 | British Electric Traction 955 s m wee | 10 14$— 15} 14 8 
50,000 Do. do. 6 T Cum. Pref. eee eee 10 111— 123 eee tee 
350,000 Do. do. Debenture Stock we. Stock 120 —133 à is 
85,000/ |t British Electric Works Gc" Ord. £1 shares, 50,001—135, sea T 5— $ Ee aes 
50,000 T Do do. 6 y 4 Cum. Pref., 1—50, 000 ee eee v vs eee oon 
500 t Do. do. 4} % let Mort. Deb. eee . 100 85 — 90 TT een 
70,000 British Insulated Wire Ord. eae . eee see eee coe 5 10 — 11 xd 103 ene 
70,000 ^ . do. 6 95 Cum. Pref. sie m is b 5$— 64 - ‘es 
90,000 | Brush Elecl Enging., Ord., 1 to 90,000 ; 3 li— 12 111 
do. Non-cum. 6 % Pref., 1 to 90,000  ... 2 2)— 2 eus 
125,000! Do. T 44 a Deb. Stock 85 Stock 108 —108 xd| 107 M 
108,710 Do. 4i igi ay Deb. Stock oe [Stock 01 —103 € vs 
30,000 | Callender's Cable: Construction Nos. emacs s b 15 — 16 1658 141 
40,000 Do. do. 5 96 € Pref. coe | 5 : 51— 6 T ee 
206,297 | Central London Railway, Shaves - T we | 10 9 — 9 9 ass 
78,703 Do. do. Pref. half-ehares ... e ees 5 48— 5 5 43 
78,703 Do. 1 ' do. Def. do. TII eee eos 5 4 — 4$ 4 T 
855,000 T and Seuth London Railway Stock 46 — 50 s% "T 
37,500 do. Ord. shares Nos. 22 501 to 60, 000 .. T 10 4— 3 4 am 
54,000 98 & Co., Nos. 1 to 54, 000 3 33— 32 935 934 
100.000 Do. 5 % 1st Mort. Reg. Debe., 1 to 900 of ` f i 


£100, and 901 to 11,000 of £50 red 


99,261 Edison & Swan Utd. EL Legt., “A” shares, £3 pd. 1 to 99, 261 5 là— 22d 12 is 
17,139 Do. do. do. “A” Shares, 01—017,139 ...| 5 34— 4jxd| .. oe 
$44,023 Do. do. do. 4% Deb. Stock Red ... | 100 88 — - Sex 
100,000 Do. do. 5% 2nd Deb. Stock Prov. P all dud 100 96 —100 i s 
112,100 | Electric Construction, 1 to 112,100. : lj— ?i ees wee 
25,000 Do. do. 7 Cum. Pref., 1 to. 95, 000... Sus 2 8 ees ds 
182,500 Do. do. 4% Perp. 1st Mort. Deb. Stock Stock 101 —104 Pu Ga 
9,600? Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ... ..| 10 10 — 11 "T" 
' 85.000 | Henley's (W. T: AL Works, Ord, ses eas cae 5 16 — 17 162 | 163 
$5,000 | Do. do. 4 iis 5 6 53, 
50,000 Do. do. ort. Deb. b. Stock. Stock [07 —111zxd| .. TAN 
50,000 5 Gittar Parcha and Tempi Works .. | 10 201)— 214 213 |. 20% 
$00,000 Do. do. 4 95 1st Mort. Deb... eee | 100 101 —104 is sis 
37,500 or Overhead Railway, Ord. ... e æ | 10 73 — 8 z p 
10,000 T do. Pref., £10 paid eee eee 10 13 — 133 e eon 
37,350 Tie ak Construction and Maintenance ... E «e. | 12 38 — 42 41 39 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909  ... | 100 101 —104 T 
20,000 r Manufacturing, Ord. Nos. 1 to 20,000 ... b il — 12 1ll&| 11 
20,000 do. 5 % Cm. Prf. Nos. 1 to 30,000.. 5 51— 6 57830 5 
540.0007 Waterloo and City Railway, Ord. Stock es . | 100 93 — 96 ; 
+ Quotations on Liverpool Stock Exchange. 1 Uniess otherwise stated ai! shares are fully paid. 
3 PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QU 98 
Brom sington, 44 % Debentures of £100, 101—104. 8 and Knightsbridge Electric 45 (fully 
Conso ved Telon hone Construction and Maintenance, 8/-—4/- i 11—19; In Preference, 1900; on Ordinary 6 at 15 — Neid), 6p 6-7 De- 
National indent Wiring, » 14/6 paid, -!. ntures, 101—104, Dividend, 1900, on 13 96. 
Oldham, Ashton, and Hyde Electric {210 ba.) Or () Ord., ursa T. Parker, 410 (fully paid), 163. 
; : r5 Birmingham Share ore Bank rate of discount 4 per cent. (February 21st. 1901). 
MARKET QUOTATIONS, Wednesday, March 6th. 
CHEMICALS, &o. This week. Last week. | Inc. or Deo. METALS, &. (continued.) This week | Last week. Inc. or Deo. 
H drochloric ee oe owt. . . ve Copper Sh $ ee ee ee ton £86 £86 ee 
1 Nitric ee ae ae Pet out sj sj. oe $ 08 d ee ee per ton £86 ae 
2 n ee e per owt, 83/. 89/. : € „ (Blectrolytic) per ton 289 £83 e 
& LI] Bulphurlo .. e - ae ee per owt. 8/6 * 5/6 ee 6 99 90 Sheets ee per ton £90 ` 290 ee 
a Ammoniac, fal eo. perom. 19,7 89/. s © n " ee per ton £84 £94 T 
"Riu. Mariate (crystal) .. per ton 288 10 . £8810 is € ins " H.C. Wire por lb. 8 . ss 
a per ton £90 £90 " Ebonhe Rode. per lb. . sė 
a Bleaching poder. .. per ton £1 "n : f Sheet: I. per lb. b. bi. n 
a Bisulphide of Carbon - per ton #16 £15 s n German Silver Wire ie per lb. rh Ue as 
is We ee per ton 217 10 217 10 . h Gutte-percha fine .. os per lb 8/- ae 
a Bensole (90%) .. > . per gal. 77. 57 : h Indis-rubber, Pars . Derib 8/6) 8/103 4d. deo. 
& „ (80 oo 70 per gal. 6/6 6/6 " i Charcoal Sheets  .. per ton £18 £18 - 
a r Sulphave V por ton 2 ee „ Pig (Cleveland Warani) fk per 45 9 46.8 6d. deo. 
a itrate r .. per ton 2 £295 T 4$ . Forgings, according to per ton| From £11 | From £11 Us 
G „ White Sugar per ton £81 i („ Sorap, heavy.. Sie .. per ton 70/- to 79/6 | 70/- to 7/8 
NMetbylateg Spar a 4 Per eal a gd sn 10 we $ „ Wire, galvanised No.8 .. per ton £10 5 £10 5 
3 Methylated Spiri gti, Par | 9 6 7 9 Lead, English Ingot .. . per ton f 1g 1760] £1410 | 18s, deo 
a Potash, Bichromate a. Ps ec 9 „ Sheet „ per ton] 17 817 15 «s 
2 n ee sr Per ton Hs m Manganin Wire No. 38 s .. per lb. 8/- 8j- ja 
a „  Bisulpb .. per ton 840 ' £85 1 29 26 £926 . 
a She . per owt. e4- . 64/ T @ Mice (a original osses) g per lb. | 8d. to 9d. | 8d. to 9d. ^ 
a Bulphate ot "Magnesia .. perton £4 10 4&4 10 " T p m per lb. | 1/910 3/9 | 1/9 to 3/9 T 
a Bulphur, Sublimed Flowers . perton | 46 be. £6 ; per lb "S to 7/8 | 8/8to 3/8 M 
dE Recovered per ton £510 £5 10 — — 2 8 per Ib. | 1/03 to 1/8 | Lg to 1,8 x 
.. per ton £6 £6 T rolled perlb.| 1j11901/4 | 1l/l$01/4 oe 
Pi Boda, Cannon (white "0 95) per ton £10 15 210 15 » SÉ panes per From 1/8 From 18 Và 
E Br. on 440. 2 Silicium Bronze Wire * per Ib. | 1034. to 1/1 | 1084. to 1/4 
à 2n ' ' 1 Steel, Magnet aco ug tole per ton| kom 415 ko $ 
METALS, 40. 9 a boek. . per en. ig 45180 10 | 308. deo. 
b Aluminium Wire, in ton lots. . per ton £994 ri s f » toil ox vs oe . per lb. 1,6 L6 vs 
home m ton lots per ton 2191 we ^ wire, Nos. 1 to 16 ..  .. per lh. 1/9 ae 
7 Babt/tt's metal a ber tom | £80 to £145 sow as) | p White Anti- friction Metals — 
e Heese oed metal) toy basi per Ib e „% White Ant" brand. per ton € “ee " 
€ „ Tube (brazed) per Ib. 1 1 ‘<a j Yarns, Cotton Single 101b. vndis per Ib. ri 
m MU IM (solia drawn). per lb. i Lus 3 » Best tea. per lb. 
| € Wire, basis per lb. n x "P: 1 » em Russian, 10 .. per lb. 
: Copper Tubes (brased) .. per lb. IId. lid. oe j Russian, 10 lbs. .. per lb. E: * 
; (solid drawn) .. per Ib. 103d. a sa luz te, 180 ibs. rove .. per ton 10 
9 Copper Bafa (vent selected) . per ton ss zie, Sh. Lide Ken en, ond per ton £21126 | 21 11 % 
7 Co., Lid. 3 La RAM. Taper. 00, Lid. x Netzes. W. T rm 400 TAA. | 
0 um eg e T T s Woe . ver es 
K terie « e. Mesers. Thos. Bolton n & Bons, conte (te a mE top å Boag T ee 
S Mest. Fredo DE B & Oo. r Hand Yeo o. $e d ee 8227, Lad. 
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METAL MARKET. UP-TO-DATE TRANSFORMER DESIGN. 


Oxs of the chief objections raised to the alternating current system 
in its early days was the uureliability of its transformers. The 
simplicity of the converting apparatus was persistently urged by the 
pioneers of single-phase alternating curreut svstems, but although 
their statements in this direction were fully endorsed, a great 
number of engineers were apt to put reliability before simplicity. 
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That there were just causes for complaint against the design of 
early transformers goes almost without saying, but it is equally true 


that every effort has been made since that time by manufacturers to 
PEt tT so improve their designs that further cause for. annoyance may be 


Td tL a TT TT removed. l D x 
A T TT TNL LL Some makers have sacrificed much of the mechanical stability for 
ITTT T GLEMELAND | | | | IS electrical efficiency, the latter ofttimes being only attained by the 
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76 introduction of a dangerous type of apparatus. In some instances, 
76 compactness is considered before all other details, here again the 
14 design falling considerably short of the ideal by reason of the sacri- 
73 fiees made; and last, but not least, many designers give such 

prominence to cheapness of production that much which could be 

E otherwise gained is lost. : 


70 


However, several years’ experience have borne good fruit, in that 
manufacturers have not only learned what transformers should not 


428 


THE ELECTRICAL REVIEW. 


[Vol 48. No. 1,215, Mazon 8, 1901. 


be, but are, by reason óf their experiments and experience, well 
able to indicate the lines on which sound methods of construction 
should run. Apart from their own work, by a general observation 


of the results of the labours of others, they are taught to seek the. 


“happy medium between cheapness and electrical efficiency. 


The . however great, to sacrifice all to cheap construc- . 
kept well in the background, every effort being made. 


tíon, must 
tó place on the market a transformer at a reasonable price yielding 


a reasonable profit. There are, of course, restrictions to such con- 


ditions, restrictions which, by the varying prices of material, come 
more or less strictly into force. | 

As regards the mechanical details of &ransformer design, experi- 
ence has shown that, before everything else, the safety of the elec- 
trical staff must be considered. This holds good with transformers 
in street pits as well as in sub-stations, each case being met, where 
possible, with a similar design of apparatus. It is here, more than 
anywhere perhaps, that the manufacturer is handicapped by the 
consulting engineer, who specifies designs which may not coincide 
in any way with the goods supplied by him. It is in such circum- 
stances that the manufacturer must take the bull by the horns," 
aud design an article which will meet all reasonable requirements, 
at the same time being arranged with a certain degree of flexibility 
for a particular departure. l 

With a long standing experience and reputation in tbe construc- 
tion of transformers, Messrs. Ferranti have had exceptional oppor- 
tunities of improving their design and placing on the market an 
apparatus which will meet the requirements of most engineers. 

A glance at some of their standard types will make the statement 
more evident. A general idea of the transformer proper can be 
obtained from fig. 1, which is a photograph of the apparatus ready 
for lowering into a street tank. - 

It will be seen that the arrangement is complete in itself, 
all high and low tension connections being brought to the top of 
the apparatus, where they terminate in contacts suitable for plug 

nd fuse connections. For street work it is obvious that this 

method is of great advantage in the removal of a transformer. The 
tank illustrated is made in one size only (to receive a 50-Kw. trans- 
former) for sinking under the pavement, there being no further 
necessity for disturbing it when once buried in the ground. It is 
then ready to receive transformers ranging in size from 5 to 50 Kw. 
On either side of the tank are arranged the H. and L.T. connec- 
tions, special attention being given in the former to ensure absolute 
safety to the working staff, as shown in fig. 3. 

A single-pole oil-break fuse protects the primary winding, connec- 
tions to the transformer. on the other conductor being effected by 
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A, Ferranti oil-break fuse; m, Plug socket on ring main; c, Poroelai 
f box containing same; D, Plug sooket for transformer: E, H. T. bon: 


nection to transformer; F, Porcelain ferrale covering sockets; 
c, Porcelain insulation for terminals; m, Rubber washers permit- 
ting sockets to accommodate themselves to the plugs. 
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means of a plug. Similar plugs are used to connect together the 
H.T. cables entering from either side, this arrangement enabling 
the transformer to be removed without interrupting the primary 
main. | 

On the opposite side of the tank, quite distinct from the 
high pressure ‘terminals, are the low pressure contacts. These 
arc arranged for the reception of four secondary cables, two at each 
side of the tank. Both ‘high and low tension cables enter the tank 
by water-tight glands, to ensure the terminals from contact with any 
moisture which may accumulate in the pit, but should the interior 
of the pit become damp in any way, this moisture will be absorbed 
by the chloride of calcium contained in a tray placed on the top of 
the transformer. 


The photograph, fig. 2, shows the general appearance of the trans- 


former lowered into the. tank and connccted to both primary and 


secondary cables with plugs and fuses. A Cardew earthing device: 


for the secondary winding may also be plainly seen. 

Without any alteration to the transformer winding or core, but by 
the interchange of terminal and base plates, an arrangement for 
central station use, similar to fig. 4, can be made up. In this case 
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the connections are provided for in the lower part of the trans- 
former, primary and secondary being kept: distinct by arranging 
them at opposite sides of the transformer. Water-tight glands are 
aguin used, and the ends of the cable are sealed inside the contact 
wells to prevent moisture creeping up the insulation. The arrange- 
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ment of this transformer is well adapted for use in central stations 
where the air is warm and dry, or in sub-stations where a similar 
state of things prevails. The photograph illustrates the secondary 
connections grouped for the three-wire system. 7 
Yet another adaptation of this transformer is possible without 
in any way altering the core or winding. This is illustrated by 
figs. 5 and 6, where views of the sub-station tank and transformer 
are shown. | 
It will be seen that the transformer remains the same as in other 
illustrations, while the upper plate is arranged to form the cover to 
the tank, the terminals being placed in the circular box which sur- 
mounts the whole. The tank itself is constructed to be absolutely 


Fig. 6. 


watertight, the only joint being made between machined surfaces 

packed with suitable jointing. The advantage of this arrangement 

is felt where there is a liability for sub-stations to become flooded. 
The circular space above the transformer allows of the intro- 


duction of both high and low tension cables through water-tight 


glands, the high tension terminals being so fitted thati it is impossible 
to touch them accidentally. Oil break fuses can he used for con- 
necting tp ihe primary winding if required without alteration to 


the outer tase. i 


| *** Eod d l 
On the secondary side the connections can be. uped for either 
(a) three-wire systems; (b) two-wire systems; o o eire systems, 
100 or 200 as. aided, the whole of thé changes being possible on 
one set of termihalss. a A A 
The cover of the bo scréws down on to süitáble jointing, the eye 
bolts providing for the slinging of the arrangement... + «: 
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The engineer whose requirements could not be met by any of the 
above designs, must be, indeed, hard to please, as most of the 
possibilities of transformer practice are covered by these examples. 
There are, however, instances where the engineer is the victim 
of circumstances which necessitate some adaptation of a standard 
pattern, though this may be much against his will. In such cases 
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the flexibility possible with Messrs. Ferranti's designs enables them 
to accommodate these isolated instances to the satisfaction of any 
engineer. 

In conclusion, it must be remarked that every reasonable attempt 
has been made to bring the transformer to that degree of perfection 
which existing circumstances will allow. The best material is used, 
the most efficient electrical design adopted, and every attention is 
paid to mechanical construction, while no pains have been spared to 
ensure absolute safety. 

The results are in every way typical of the labours expended, in 
that almost every reasonable requirement is met, and the work of 
Messrs. Ferranti in the direction of transformers will enable them 
to maintain the leading position they took as pioneers of alter- 
nating current working. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(GLASGOW SECTION). 


A METHOD OF COMPENSATING VOLTMETERS FOR THE 
VOLTAGE DROP IN LONG FEEDERS. 


By MioHaEL B. FIELD, A. M. I. C. E. 
Paper read February 13th, 1901. 


(Continued from page 386.) 


Fig. 6 may be considered as equivalent to fig. 5 if we consider 
the potential differences called into play by the drop across n; and 
BI as replaced by opposing E.M.Fs. If now the ratio arms of the 
Wheatstone's bridge be slightly out of balance, it is clear that the 
current through the voltmeter will be proportional to the expression 

{vi — u — (a C1 B1 + B Cy’ Ri), where a and B8 are numerics 
the value of which may be adjusted as desired by merely altering 
the resistance of the ratio arms. If, therefore, they be adjusted so 
that a Ri equals the resistance of the outer, and 8 RI the resistance 
of the neutral, it is clear the voltmeter indications will be pro- 
portional to the voltage obtaining at the far end between outer and 
neutral. 

With the device just described it is of the utmost importance to 
select as sensitive a voltmeter as possible in order to minimise the 
losses which take place in the shunt resistances. In the latter 
portion of this communication this is shown to be the case, the 
following result being arrived at aualytically:-.—. — - 


If the method be applied to a three-wire system with 400 volts 
between outers, and if the series resistances in the outer and neutral 
mains are as large as is at all practicable to make them (e.g., the 
drop of volts along R, = 0'2 volts and along RI = 0'4 volts with an 
average full load (the drop along the resistance R’ may be taken 
higher than along Ri since the current in the former case is much 


less than in the latter, so that a larger drop does not necessarily 


imply a large loss of power), and if the voltmeter required Thoth 


. ampere to give the full scale deflection, then the resistance of 


(rı + ra) and (r. + r.) could not well be more than 890 ohms. 
This would involve in them alone a continuous loss of nearly 90 
watts. Instruments of the dead-beat suspended coil d'Arsonval type 
made up in switchboard form, with a needle swinging in a 
horizontal plane as ina Kelvin low-tension -electrostatic voltmeter, 
would therefore be best for this purpose, for with suspended coil 
voltmeters of this description not only can the values of the 
resistances (ri + rz) and (rs + .) be increased to 3,000 or 4, 000 
ohms, but the maximum drop of volts across Ri and R,’ may also be 
greatly reduced. 

When employing this method for determining the average of 
several feeding-point voltages, a multiple contact switch as shown 
in fig. 2 is necessary. It is also necessary to shunt the voltmeter by 
means of the resistance s, but the resistance p of the various 
connecting wires may be made as low as is convenient, since the 
resistances 71, 72, rs 7, will themselves prevent any appreciable inter- 
change of current between the various feeder circuita, 

Fig 7 shows a particular case where the voltage at the end of a 
set of three-wire feeders may be simply arrived at. The figure is a 


sufficient explanation of itself. It is, however, clear that this case 
is rarely applicable in practice. 

In Heap's Patent 3,948 of 1898, instruments of the Weston type 
are described for use in three-wire circuits, where the moving 
member has two distinct coils and four terminals as shown in fig. 8. 


Fia. 8. 


The great disadvan of this arrangement is, of course, the diffi- 
culty of espe te coils on the movable member from each 
other, the difference of potential being the full voltage between 
outer and neutral wire. E S 

A further, device is described, as shown in fig, 9, with reference 
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to instruments depending on the attraction of a small piece of iron. 
If these instrumeuts be used at all, they may quite as readily be 
compounded with a few turus in series with the outer and neutral 
mains in accordance with the original scheme of Dr. Hopkinson. 
In any case, the device of Heap described above possesses the dis- 


^a 


advantage that unless a large drop be allowed in the inserted 
resistances in the mains, the available voltage across the terminals 
of the voltmeter is altogether insufficient. For example, on a 2:.0- 
volt circuit, if the series resistance caused an added drop of, say, 

2 per cent. of the feeder drop, the available difference of potential 
for workiug the voltmeter would be ouly about 2:5 volts. With an 
iustrument of the above type to be actuated by ouly 2:5 volts, a 
comparatively large current would be necessary, causing a relatively 
large watt-luss iu the whole arraugement. 

Case C.—This case, viz., the compeusation for the ohmic and 
inductive drop in loug alternate curreut trausmission lines, has been 
very ingeuiously haudled by Mershon. As already iutimated, 
fig. 3 gives the pith of Mershon's arraugement, but in his American 
patents a considerable number of very pretty modifications are 
shown; but all of these, as he is careful to poiut out, depend upon 
the employment of potential or current transformers, or both. 

The following method, therefore, which is quite independent of 
all transformers, not even necessitating one for the voltmeter, may 
be of iuterest. 

In this instance not only must an extra resistance be inserted in 
the line, but similarly an extra self-induction, unless, indeed, a 

rtion, say a th part of the re-istauce and self-iuduction of the 

ine itself, be employed for the purpuse by rauniug back a pilot- 
wire to the statiou from a point on the line situated at a distance 
from the power station equal to (41;)th part of the whole length of 
the line. 

To fix our ideas, let us consider a specific case where the line volt- 
age is 30,000 volts, the line being 50 miles from eud to end. At the 
station a 100-volt multicellular electrostatic voltmeter of the Kelvin 
type is employed, and connected as shown in fig.10. It would, of 


course, have to be thoroughly insulated from earth. bi and &, are 
condensers replacing the resistances r, and 7, shown in fig. 1. The 
condenser k, has a capacity approximately equal to the maximum 
capacity of the voltmeter, i. e., the capacity between the fixed and 
movable vanes, the latter being in the position they normally 
occupy when the voltmeter is indicating its maximum voltage. The 
capacity of the condenser kg is accordingly very small; it must, 
however, be capable of withstanding practically the full liue vultage 
of 30,000 volts. The writer therefore prupo-es to employ for this 
condenser a alab of glass witb pieces of tiufoil pasted ou the two 
opposite surfaces, the slab being s"füiciently thick to withstaud the 
voltage, aud the area of the tiufoil coatings being choseu to give a 
capacity approximately equal to the maximum capacity of the volt- 
meter. To preveut leakage and condensation on the edges of the 
slab, the whole might advautageously be immersed in a bath of 
ddp oil or be imbedded in a block of parufflu wax or other suit- 
able dielectric. 

The coudenser k, must have a capacity nearly 300 times as great 
as that of k,; since, however, the voltage across the former will be 
of the order of 100 volts, it cau readily be coustracted in the usual 
way of sheets of tinfoil and mica, aud will not be an expensive 
matter. It is importaut that the ratio of the capacities of k,: k, be 
maintained exactly, but it is not of any importance that the capacity 
of kg shall bear any very exact ratio to that of the voltmeter. Thus 
the voltmeter, if deranged, might be replaced by another of the 
same pattern, aud the latter would indicate correctly. If a portion 
of the line itself be utilised, iustead of inserting extra resistance 
and inductance a pilot-wire must be run back from a point one-third 
of a mile distant from the power house. This wire must be pro- 
tected, of course, from the inductive action of the current in the 
line in a manner explained later on. One advantage in utilising a 
portion of the feeder itself instead of inserting extra resistances, 


&c., which may of eourse be done in this or any of the foregoing 
cases, is that no error is produced by a change of resistance of the 
line due to changes of atmospheric temperature. 

We thus bave a simple and inexpensive arrangement whereby a 
100-volt electrostatic voltmeter may be arranged to measure 
directly the potential at the far end of a 30,000-volt line, the volt- 
meter being compensated for both ohmic and inductive effects of 
the line itself. 

It is obvious that similar arrangements may be applied to many 
such useful purposes; e.g., in the last case the voltmeter might be 
arranged to compensate not only for the line drop, but also for the 
drop due to both copper res stance and magnetic leakage in the 
transformer at the far end, aud thus indicate the voltage at the 
low tension terminals of the transformer irrespective of what kind 
of load may be connected to the same, 1. e., one possessing self- 
induction, capacity or anything else. 

The drop in the transformer might be exactly imitated by 
inserting in series in the circuit (now containing a perfect trans- 
former with no drop), a definite self-induction and resistance. 
These might then be considered as forming part of the transmission 
line, and therefore by adjusting hi, kẹ aud the inserted resistance 
and self-induction, or possibly the position at which the pilot-wire 
is connected, the drop due to the extra resistance and self-induction, 
t.e, the drop in the transformer at the far end of the line, may 
also be compensated for. 

(To be concluded.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE ELECTRICAL POWER BILLS OF 1900: BEFORE 
AND AFTER. 


By Wx. L. MapagN, Member. 
(Abstract of paper read February 21st, 1901.) 


(Concluded from page 388.) 


I SHALL not attempt to follow the more technical aspects of the 
subject just now, as they afford scope for many papers, aud certainly 
for more discussion thau you cau give to them this eveniug ; but it 
may be well to summarise the poiuts for and against the old system 
and the new, i.e., the supply frum small local stations and the supply 
from main power stations :— 


Supply over comprehensive areas 
from main power stations in 
selected positions. 


ADVANTAGES :— 


1. Comparatively large field 
for development. 


2 High load factor obtainable, 
all the plant being used to the 
best advantage. 

3. Cost of fuel and handling 
can be reduced to a minimum, 
as the power station can be loca- 
ted where fuel is cheapest, fuel 
handling is most economical, and 
water is available for condensing. 

4. Low running costs, manage- 
ment expenses and maintenance 
per unit sold, as the result of a 
very large and regular output. 


Supply in small local areas from 
separate stations. 


ADVANTAGES :— 


5. The low cost of plant per 
kilowatt installed, and the in- 
creased economy in running with 
very large sets. 

. 6. Low rents, rates and taxes; 
the difference between town and 
country. 

7. Economical provisions for 
exteusions to plantaud buildings. 

8. Low costa and charges for 
electrical energy for all purposes 
possible in consequence of above 
advantages. 

9. Removal of the power 
station with its chimneys, &c, 
outeide the residential district. 


DISADVANTAGES from point 
of view of local authority :— 


1. The transmission mains must 
pass through their area whether 
supply be taken or not. 

2. Sentimental preference for 
complete independent plant of 
their own. 


DISADVANTAGES :— 

1. Small field for develop- 
ment. 

2. Relatively low load factor. 

3. Cost of fuel, haudliug it, 
and water supply depend on im- 
mediate local conditions, favour- 
able or uufavourable. 

4. High ruuuing costs, man- 
agement expeuses, aud main- 
tenance, the costs per unit sold 
being generally higher the 
smaller the station. 

5. High relative cost of ma- 
chinery per kilowatt installed, 
aud lower economy in ranuing. 

6. Rents, rates and taxes rela- 
tively higher. i 

7. Tbe extension of buildings 
is frequently very expeusive, 
owing to disturbauce and other 
difficulties incideutal to town 
sites. 

8. High charges for electrical 
energy for all purposes as result . 
of these disadvantages, 


When the early history of the electrical industry comes to be 


written, the part 


played by the local authorities in their strenuous 


opposition to the Power Bills will be a record/of reproach to them. 
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For the purposes of this opposition there was a conference of 
local authorities in Manchester in January, and a meeting of the 
Association of Manicipal Corporations in May. The object of 
the first meeting was to preveut the second reading, and that of 
the second to iufluence the decision of the Parliamentary Com- 
mittee. 

The methods adopted by tbose who endeavoured to wreck the 
Power Bills were strongly condemned in the course of the second 
reading * debate, and the President of the Board of Trade found it 
necessary to repudiate a garbled report which had been circulated 
as to his remarks upon the Bill for the Warsop project in the pre- 
vious session. 

Everyone interested in the welfare of the industry should read 
and think over that debate. True, the Bills were read a second 
time and committed, but what a curious light is thrown by the dis- 
cussion upon the difficulties with which we have to coutend ! 

Perhaps there is time to mention two examples Mr. Ritchie 
said, “. ... It is true, I think, that the electrical enterprise of this 
country is in an exceediugly backward condition; it ia inferior with 
regard to light, and certainly with regard to the conveyance of 

wer, to many European countries, and it is greatly inferior to 

orth America and Canada. It cannot be doubted that there is a 
great demand for something to be done. At present electric light 
matters are governed largely by the legislation of 1882, and it has 
been said that this Bill is largely in opposition to many of the 
enactments in the Act of 1882. If no other charge or argument 
could be brought against this proposal, the argument of the 
opponents to this Bill would indeed be weak. It must be remem- 
bered that it was the Act of 1882 which more than anythiug else 
had delayed and hampered the development of electrical supply, 
and in so far as this Bill departs from that Act, I think its departure 
is amply justified by the condition of things at present existing in 
the electrical world.” 

Here we have a member of one of the strongest Governments of 
modern times, tbe Minister entrusted with legislation affectiug the 
trades of the country, who has realised the extent and cause of our 


backward condition in relation to a great industry, and iugenu- | 


ously confessing that during tive long years of office one of the 
main causes of the trouble has remaiued effective upon the Statute 
Book. 

Sir William Harcourt said, “. . . . I do not altogether share my 


on. friend's objections to great enterprises being carried on 


through private sources. That was a question which occupied 50 or 
-60 years ago the attention of this country, and that was at the time 
of the commencemeut of the great railway iuterest. That question 
was decided by the wisdom of the great statesman Sir Robert Peel. 
We know that Sir Robert Peel was much attacked at that time for 
tbrowing the railway enterprise of this country into private bands, 
and not adopting the system so largely followed on the Coutineut. 
I look forward to this question of electricity and electric supply as 
the great questiou of the future, aud it is from that poiut of view 
that I wish to refer to the subject. If this compauy is prepared 
upou proper couditious to supply. electricity to auy part of the 
country, I am not opposed to that. No man can say to day what part 


electricity may not play in the industry of the couutry, and that is 


a point which the House of Commous should keep in view. But 
what are the conditions which ought to be imposed? What was 
the policy which was pursued with regard to the railway compauies ? 
Parliament did not leave it altogether to particular promoters of 
Bills; Parliament did not leave it to the discretion of individual 
committees. They placed the whole of that great enterprise, upon 
which more than a 1,000 millions of private money has been 
expended, greatly to the beuefit of the country—a sum larger than 
the National Debt, and now paying interest at least of 4 per cent., 
and one of the greatest investments for the savings of the couutry— 
under general legislation. I think that a model which we ought to 
follow in this instance. But wbat wasthe method which Parliament 
in those days adopted in dealing with the railways? They did not 
allow particular promoters to take their chance in individual com- 
mittees. They placed the whole of that great enterprise, as I have 
said, under general legislation. . . ." 

This statement of Sir William Harcourt goes to justify the charge 
that the Legislature has neglected an industry the importance of 
which he describes in suitable terms, and it also leads us to the 
economic aspect of the question. Comparisons have been drawn 
between the benefits first derived by every class of our community 
from the applications of steam power aud of railways, and those 
which have accrued to other nations in larger measure than to 
ourselves from the uses of electrical energy. The United Kingdom 
iteelf has not yet lust any material part of its natural advantages for 
the manufacture of eugiueeriug material or of scope for their 
employment. In what way has destructive legislation acted so as 
to place us in the position of iuferiurity we are reproached with 
to-day ? 

lt uns, among other things. tended to destroy cumulative invest- 
meit effect. Savings out of the profits of a busiuess tend to go 
back as an additional investment into that business or some depart- 
ment of trade allied with it. Part of the profits derived from 
railway euterprise undoubtedly went in again, and, attracting new 
capital to it, provided means for buildiug new liues aud for equip- 
ping new rolliug mills, foundries, engine works and other under- 
takiugs which have provided employment for thousands of our 
fellow-couutrymen. No influence has done so much during the 

100 years to stimulate enterprise, to encourage commerce, and 
to develop the resources of any country. l 
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In our own time legislation has not only deprived the great mass 
of the people of the direct benefits of electrical science, but it has 
made much of what little has been done iudistinguisbable to the 
investor from local government loans for drainage, refuse destructors, 
slaughter-houses, and other purposes most necessary in themselves, 
but somewhat in the back-yard of civilisation. 

It may be replied that Sunderland, for instance, has just declared 
a profit out of its municipal tramways, but what ad autage has th is 
been to anyone ? The fares have been substantially the same as 
would have been charged by private enterprise or the amount would 
not have been earned. The local rates we may be sure will not go 
down, aud if they are a trifle lower than they otherwise would have 
been, those to benefit most will be the railway company and 
other large ratepayers who have contributed least to the tramway 
revenue. | 

The banks, insurance companies, and such institutions which 
provide much of the local government lau capital will get their 
34 per ceut., and part of it may be re-invested in colourless loans 
elsewhere, but of that great encouraging influence towards the 
growth of healthy iudustry which I have imperfectly described as 
the cumulative investment effect there wil] be little or nothing. 

And the money for the purpose has been deflected elsewbere. 


The subject is a complicated one, aud it may not be in place to . 


follow it here, but it is a siguificaut fact that, exclusive of foreign 
loans, the yearly increase of capital from this ccuntry invested 
abroad averages at preseut about £30,000,000. One tendeucy of 
this has been to set more people to work abroad instead of at home, 
and to increase the competition against home industries. 

In the interests of which class of the community the enactments 
I have referred to were passed and have been adminstered by the 
various authorities it is difficult to say. They have not benefited 
the general public; the complaint made on their behalf is that they 
are debarred from the advantages of electricity; and lea-t of all 
have they benefited the working man, who finds that while the 
electric light and comprehensive electric tramways are not for him, 
hundreds of thousands of pounds’ worth of foreign-made plaut and 
&ccessories are landed on our shores. 

The future of the electrical profession is so interwoven with social 
questions tbat we caunot escape their consideration. Mr. Balfour 
has said, "I believe that electrical traction is going to play a far 
larger part in the solution of this difficulty "—the housing of the 
working classes—''than any of the strange schemes I have 
analysed "; Mr. Lough that ''It has been agreed by everybody that 
the chief means of improving housing accummodation is to spread 
out the city and destroy congestion, aud it is agreed that there is 
no way of doing this effectually except by providing better 
facilities for traffic.” 

No one can question the advantages of improved traffic facilities, 
but if the direction morning and evening is to and from a congested 
trade centre, the problem is only half solved. It is to electric 
power distribution on a sufficieutly comprehensive scale to adapt the 
couutry districts to mauufacturing purposes, in company with inter- 
urban conuection by means of electric traction, that we must look 
for the greatest agency in amelioratiug the conditions of the workiug 
classes in all their surroundings. 

It can scarcely be asked what has all this to do with the 
Institution of Electrical Eugiieers, for we have seen that the com- 
munity is conscious of the backwardness of our work, aud faced by 
social phenomena such as those to which I have referred, we are 
called upon to perform our part in counteracting them.  Elec- 
trical science is ripe for the occasion, aud it, therefore, appears 
to be our duty and to our interest to convince the Legislature as to 


the means it should take to enable us to carry on the services ` 


assigned to us. l 
As some technical objection might possibly be raised to any 
action we may take in this direction, we shall find, on consulting 
the Memorandum and Articles of Association, which describe the 
and general organisation of the Institution, that (among 
allied objects) it was established To promote the general advance- 
ment of electrical and telegraphic science and its applications.. 
(Sec. 3 B), and “To do all such other lawful things as are inci- 
dental or conducive to the attainment of the above objects” (Sec. 3 D). 
Article 53 says that It shall be the duty of the Council to adopt all 
due means for the advancement of the Institution ; to provide for 
properly conducting its business in all cases of emergency . .; and 
a preceding Article 49 provides that. . The Council may 
appoint Committees chosen from their own body, and Committees for 


. special purposes consisting of Members of Gruncil and Members, Associate 


Members, or Associates of the Institution and others, with such powers 
as the Council may prescribe." 

Tuus the terms of our Constitution not only authorise action being 
taken, but they also appear to intimate the course to be followed in 


dealing with any obstacles with which we may have to contend, ` 


and 1 trust that the discussion will give the Council an indication 
as to the desirability of appoiutiug a special committee, as provided 
by Article 49, to consider what steps should be taken to remove the 
restrictions upon us, some of the effects of which I have endeavoured 
to describe. 


— — — — 


WIRELESS TELEGRAPHY. 


On Friday, March Ist, the London branch of the Postal Telegraph 
Clerks’ Association held a Grande Soirée Dansante and Bohemian 
Concert in the Holborn Town Hall. The function was of a most 
brilliant and successful character. An excellent concert, under the 
direction of Mr. George Costello, took place in the lower hall, and 
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ran concurrently with the dancing in the large hall. Two excellent 
pianos were lent by the Civil Service Musical Instrument Associa- 
tion, and the orchestra was under the direction of Mr. Arthur 
Crudge. 

At nine o'clock the dancing was suspended in the large hall in 
order that Prof. Fleming, F.R.S., should give a short address on the 
Marconi wireless telegraph. The lecture was illustrated by a 
beautiful and specially-prepared series of lantern slides. Prof. 
Fleming, in opening his address, paid a tribute to the many workers 
in the field of telegraphic science who had done so much to 
develop the systems of wire telegraphy now in use, among whom 
were many Post Office officials. He said Marconl's system was not 
at all likely to supersede the systems of wire telegraphy now in use 
for inland communication, and by which bo many of his audience 
gained their livelihood. The object of his lecture was to explain the 
underlying principles of Mr. Marconi's system. The system was a 
development upon practical lines of the discovery made in 
Branly's tube. He did not desire to give too many dry scientific 
details, but must enter upon some short explanation of the ether, 
what it was, and what we knew of its manifestations. He did this 
lucidly and clearly, and then went on to explain Hertz's discovery 
that an electric spark caused a splash, as it were, in the ether sea, 
and spread out ripples as water would be rippled by a splash. 
Mr. Marconi's improved form of Branly's tube was then explained, 
and the extra sensitiveness given to it by the attached arm. This 
tube or coherer was designed to catch a record of the ripples 
from the ether splash and by attached apparatus convert them into 
readable Morse signals. Mr. Marconi's first experiments were made 
upon his father's estate near Bologna, in Italy, and he was so far 
successful that coming to England he was able, in 1897, to set up 
an apparatus from Bournemouth to Alum Bay, a distance of 16 
miles, and across this distance to get good and most useful results. 
The Professor then went on to explain how, by a series of inven- 
tions and experiments, Mr. Marconi had succeeded in working with 
poles of lesser and lesser height, and said that Mr. Marconi had 
recently told him that he had been able to get some startling 
resulte over considerable distances by using merely a zinc cylinder 
4 ft. in height enclosed in the working room. This statement 
was received with applause. Prof. Fleming then described in detail 
the experiments between the Lizard and St. Catherine's Point, 
illustrating his remarks by photographic slides representing the 
poles at either place. Some of the details of the improved tubes 
used in the transmitting apparatus he was unable to explain, as Mr. 
Marconi wished them to be kept secret for the present. The suc- 
cessful ‘signals from St. Catherine's Point to the Lizard were 
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‘interruptions occurred in one cable. 


The Marconi system was vastly 
superior, much cheaper, and infinitely more certain. He referred 
to the case of the Princess Clementine running ashore and her com- 
munication with Ostend, by which means a tug was sent out 
immediately to her assistance. It had frequently been debated 
whether Marconi had done anything new. He admitted that the 
system was based on the discoveries and researches of Branly and 
Hertz, but Marconi had applied these discoveries to a practical use 
and worked out the elaborate details of a complete system. In that 
he was entitled to credit, and had undoubtedly added something 
new. 

On the motion of Mr. C. H. Garland, a hearty vote of thanks was 
accorded to Prof. Fleming for his able and interesting address. 

The Marconi apparatus had been fitted up in the Hall and most 
successful communication was made. The speed attained was about 
15 words per minute, and the marks were perfect. Interesting 
records were on view of messages received from travelling ships and 
other sources, and some of those which had passed over the 200 
miles separating St. Catherine’s from the Lizard were also on show. 
There was a consensus of opinion among the large, and mostly 
expert, audience that the experiments were highly successful and of 
a most interesting character. This is the first occasion upon which 
a purely postal audience have been able to see the Marconi apparatus 
in actual use. 


A NEW FEEDER SWITCHBOARD 
AT NEWINGTON ELECTRICITY WORKS. 


A FEEDER switchboard has just been supplied and erected at the 
Newington electricity supply station by the General Electric Com- 
pany, Limited, of which, on account of the special design of the 
supporting framework, and its flexibility as regards erection, exten- 
sion, or adaptation to any form of board, a description will be of 
interest. 

A few remarks may be made as to the causes which led to its erec- 
tion. Since it was opened in 1899, the Newington electricity station 
has installed additional plant, and certain extensions have been 
made in the private lighting, necessitating three new feeders. It 
was recognised that the large station switchboard standing in the. 
gallery, manufactured’ by the General Electric Company (and 
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obtained on the first day of the reign of King Edward VII.—a notable 
coincidence. A description was given of experiments in “tuning,” 
which made it possible to receive two or three distinct messages on 
one mast, and some striking maps were exhibited showing how 
‘simultaneous communication was established between St. Catherine’s, 
Portland, haa tes and the Lizard without the messages interrupting 
each other. mig gate out a very extended horizon to the 
Marconi system, and removed one of the most frequently urged 
objections to it. There was, said the Professor, no fear of the 
system replacing the present wire systems. There was a vast field 
for it quite apart from that. It was an ideal system for communication 
between lightships and the shore and for signalling from passing ships 
to the shore stations. It worked without interruption or failure 
between the South Foreland and the East Goodwin lightship for 
two years, and showed a vast superiority over the attempts made 
to connect lightships by cable with the mainland. Much money had 
been spent on cable connection, with the result that in 24 years 27 


included in the description of the station in our issue of June 
23rd, 1899) was not capable of accommodating all the necessary 
new panels, owing to the fact that it already nearly filled the 
gallery. It was, therefore, decided to remove the five positive and 
negative feeder panels to the floor at the other end of the engine 
house, and to erect in their place the panels for the new plant. The 
whole of this work was carried out by the original makers of 
the switchboard, and it comprised (1) one positive and one 
negative panel for a 400-xw. set, containing one B.T.H. maximum 
automatic cut-out, one ammeter, one single-pole switch, and 
one minimum automatic cut-out, one S.P. fuse, and one double 
shunt rheostat, respectively ; (2) one balancer panel containing two 
fuses, two centre zero Weston ammeters, one starting rheostat, two 
knife switches, two shunt rheostats, and two field switches ; and (3) 
one booster panel containing two D.P. fuses, one Weston ammeter, 
one centre-zero ditto, one Weston voltmeter, two D.P. switches, one 
starting rheostat, two shunt rheostate, and two field switches. The 
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shunt rheostat on the large machine panel is deserving of special 
notice ın that it comprises one large-step and one small-step regu- 
lator on the potentiometer principle. i 

In addition, one spare 400-kw. panel was supplied, and the old 
knife switches were replaced by the new and improved “ Peel” 
spring knife switches, while minimum automatic cut-outs were added 
to all the old machine panels. The solid bus bars at the back of the 
board werereplaced by new ones consisting of three copper strips 
each, taped together, and these have been extended to the end of 
the gallery where the middle wire bar drops straight down, whilst the 
positive and negative, after traversing the station watt-hour meters, 
are carried bare on insulators to the end of the engine house—some 
60 ft. Here they drop down to the new feeder board, to which 
they are connected by bare copper arches. 

The new board comprises the five old positive and negative feeder 
panels arranged from the centre outwards, three additional panels 
on each side, and one spare panel on each side. Each panel 
contains one feeder ammeter, calibrated in volts after allowing for 
the drop for-the current indicated, one voltmeter indicating station 
volts, one plug fuse-block with two fuses, one knife switch, and one 
regulator for back E.M.F. cells. The instruments on the new 
panels are of the Weston type. The new panels also have screw 
plugs instead of fitted plugs, and the fuses are covered with 
micanite shields instead of mica shields. All the switches on the 
old panels have been replaced by “Peel” switches to match those 
on the new panels, and these are similar in pattern to those on the 
station tchboard, having double contacts and carbon breaks. 
The accompanying views showing (fig. 1) the front, and (fig. 2) the 
end of the board will give an idea of the way in which the frame- 
work is built up. In devising this design the object aimed at by 
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the General Electric Company was to have a standard series of 

which could be put together with a minimum of labour, com- 
bining great strength, flexibility, and unlimited possibilities of 
extension. 

The are all of cast-iron and comprise for one panel a base, 
two side web brackets, two side frames, one apron, and one top 
frame. Of course, the number of brackets and side frames are 
always one more than the number of panels. The base is cast with 
à long hole in the centre for entering cables, and five bosses with 
holes for coach screws for screwing to the floor. The brackets are 
bolted to the base through their flanges and support the apron in 
like manner; the side frames, which have a flange top and bottom 
are bolted at the bottom to the top of the bracket, and at the top to 
the top frame, which they support. The side frames have also 
bosses with holes half way up and at the top for bolting up to the 
next one, and so on ad iib. The top frame is cast with three 
rectangular holes for lightness, separated by two webs. It is in 
section somewhat like a T, into one angle of which the top of the 
panel fits, whilst the bottom rests in an angle or ledge cast in the 
apron. The panels are bolted top and bottom agaiust these angles 
in the usual manner. With various standard heights of panels the 


number of panels of any width and height which can be erected is 
quite unlimited, and after they are bolted on, the edges are finished 
off with a neat moulding and the whole painted a uniform colour. 
The whole of the work was done by the General Electric Company, 
and the alterations were accomplished without shutting down the 
plant or depriving anyone of the light. | 


ELECTRIC SHOCK ACCIDENTS» THEIR 
PREVENTION AND REMEDY. 


To guard against contingencies, Mr. S. B. Cottrell engineer and 
general manager of the Liverpool Overhead Railway Company, has 
had a list of “Precautionary Instructions” printed in leaflet form 
and circulated among the employés of the company. It reads as 
follows :— 


Precautionary Instructions in Relation to the Avotdane of, and for 
the Treatment of Sufferers by, Accidental Shock from Electrical 
Current. 

1. If ordinary. precaution is observed in handling the electrical 
cables, wires, or apparatus, no danger need be apprehended; but 
where indifference to well-known restrictions, or negligence in any 
form, is allowed to vail, serious consequences may ensue, not 
only to the individual guilty of such negligence, but to others who 
may be associated with him in the discharge of his duty. Regard 
any apparatus with which you may have to deal as capable of 
affording a shock, and adopt precautions accordingly. | 

2. No person should be entrusted with the performance of.a duty 
until he is perfectly competent to deal with it. 

. 9. When it is necessary for regulation or other p ses to touch 

rts of such apparatus when the current is active, the individual 
should be careful that his entire person is insulated from the earth, 
and from anything, other than an insulating medium, which con- 
nects with the earth. This may be best achieved byjstanding on an 
india-rubber mat. On no account should he touch parts of the 
machinery, cables, or apparatus with both hands at the same time, 
unless his hands are protected by sound india-rubber gloves. Shoes 
with india-rubber soles may be worn as an extra precaution, but the 
wearer must never rely upon them for insulation. Dynamo room 
men should keep such shoes in the dynamo room, aud not wear 
them indiscriminately in and out of doors. The soles should be 
examined daily in order to ascertain that they are sound and dry. 

4. The inspector and foreman of each dept will be held indi- 
vidually repond that a sufficient supply of india-rubber gloves 
are kept on hand to replace broken ones, and that one or more 
pairs (according to the magnitude and importance of the installa- 
tion) are retained in a closet provided specially for the purpose 
(and marked "India-rubber Gloves”), so as to be readily accessible 
at any time. | 

5. Workmen are required, after using the gloves, to return them 
to the officer in charge of the dynamo or distributing room, and 
that officer will be held responsible that all gloves issued to work- 
men are returned to the closet or otherwise accounted for by an 
entry in the diary. 

6. Should a lamp require attention during the time the current 
is flowing, the lamp is to be switched out of circuit before being 
touched, by the switch at the base of the lamp pillar, wheré such is 
provided; otherwise by the switch on the lamp, which it must be 
borne in mind, does not insulate the lamp. 

7. In cases of accident, where a man has become paralysed by the 
current, and is unable to extricate himself: 

0 The first effort should be to switch off the current. i 

b) Failing the power to do this, to divert the current from the 
sufferer. | 

8. The first instruction is easily effected where the accident 
arises within ready reach of the dynamo, distributing room, or 
switch. ; 

9. The second instruction requires careful handling on the part 
of the rescuer. He has to bear in mind that if he touches the 
sufferer with his naked hands—even by his clothing, if damp 
from rain or the perspiration of his body—he may be placing him- 
self in the same dangerous position as he whom he desires to rescue. 

10. It is necessary that he should keep himself insulated from 
the cable or apparatus, and from the sufferer, as well as from the 
earth. 

11. Time is of the utmost importance, and will probably not 
admit of running for gloves or india-rubber mate. An instant of 
time may, if judiciously employed, suffice to release the sufferer, 
and any dry article of clothing may serve as an insulator for that 
short period. i 

12. If a piece of wire of sufficient capacity—an iron rod or any 
form of conductor—is at hand, the rescuer should, first, connect one 
end of the wire or rod to earth, and failing a better means, divest 
himself of his jacket or coat and use it to insulate his hands from 
the other portion of the wire or bar and the cable whilst he attaches 
it to, or places it in contact with, the cable (or whatever may be the 
source from which the current is passing into the sufferer). The 
attachment should be as near to that part which is in contact with 
the sufferer as is possible. This may divert the current to the earth 
and release the sufferer. MM 

13. Whether it does so or not, the rescuer should, with continued 
caution, proceed to remove him from the position in which he is 
placed. He must insulate his own person by standing on a dry 
board, dry clothing, a bundle of dry straw, hay, &c. He must pro- 
tect bis hands by interposing as many thicknesses as possible of his 
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dry clothing between them and the sufferer ; and in this way endea- 
vour to withdraw or raise and insulate the sufferer from contact 
. with the earth. When insulated, the current will cease passing 
through him, and the cable, &c., may be withdrawn from contact 
with him. In doing so the rescuer must exercise great care that he 
does not place himself in a position to receive a shock. 
14. Where a man is receiving a current through his person, by 
having placed one part of his person in contact with one portion 
and another part in contact with another portion of a cable, &c., 
thereby forming of his person a portion of the circuit, the most 
ready means of delivering him is by short circuiting such portion 
of the apparatus immediately outside the points of contact with the 
sufferer, UM a ae l | ! 
15. In cases where a man has received a serious shock, and life 
appears extinct, efforts similar to those employed in cases of drown- 
ing should be made to restore animation. Recent experience has 
shown that the system known as the Laborde " system has been 
very successful. The treatment is as follows :— 
186. Lay the patient on his back in the open air. Remove his 
" neckcloth and unfasten his collar. Open his mouth, and, taking 
hold of the front part of the tongue with your fingers—either bare 
or covered by a handkerchief— very slowly draw the tongue 
"forward, and as gently let it go back again 16 times a minute. Be 
` sure that the root of the tongue is acted upon and drawn forward. 
Continue this action until signs of re-animation are observable, 
which should be the case in from 10 to 20 minutes. The motion 
thus imparted to the tongue should be regular and rhythmical in 
both its tractions and relaxations. If, in attempting to seize the 
. tongue, it is found that the jaws are closed and the teeth clenched, 
: open them by the finger, if possible, or, failing this, by a wedge- 


. shaped piece of wood, the handle of a pocket-knife, or anything of , 


the kind that may be at hand. Keep them wedged open. 
17. The object of the traction effort on the tongue 1s to re-inflate 
- the lungs, and by that means re-animate the body. The rescuers’ 
efforts should not be relaxed at the first appearance of re-animation; 
those efforts must be continued until there is sufficient indication 
that this has been secured to such an extent as to ensure regular 
. respiration by the patient without artificial aid. The patient should 
then. be wrapped in such clothing as can be readily got together, 
capable of affording warmth, and removed to the nearest hospital, 
- infirmary, &., or to his own residence, if at hand, and placed in 
bed between blankets, with warm water bottles to his feet. A little 
. brandy may be administered as soon as the patient is able to swallow, 
the object now beiug by warmth to promote the circulation of the 
blood. . 
138. Another system is as follows :—Lay the patient on his back 
- in the open air. Remove his neckcloth and unfasten his shirt. 
Make a roll of clothing or anything else at hand, and place it under 
his shoulders. The roll must be sufficiently large to so support the 
. Spine as to allow the head to fall downwards and backwards. The 
. patient's mouth should be opened and the tongue drawn out to free 
- . the throat. The rescuer, kneeling behind the patient's head, and 
facing him, should then grasp his elbows and drawn them well over 
the head of the sufferer so as to bring them almost together above 
if, and there hold them for some two seconds. He should then carry 
them down to the sides and front of the chest, firmly compressing 
it by throwing his weight upon them. After some two seconds the 
action should be repeated, and continued at the rate of 16 times per 
minute. Under this action the extension of the arms expands the 
chest walls, as in inspiration, or taking breath, and if the throat is 
clear, the air will rush into the lungs. When the arms are brought 
- down to the. sides of the chest, compressing it, the air is expelled, 
as in. expiration. The action must be regular and rhythmical, and 
energetically and tirelessly persisted in until the breathing of the 
patient has again become normal. It is possible that this may not 
be assured in less than an hour.. l 

19. If an assistant is at hand, both systems may be employed at 
the same time, the tongue being drawn out as the arms are raised, 
and -allowed to go back as the arms are depressed, the combined 
action being as nearly as possible perfectly uniform. 

20. The first opportunity should be taken advantage of by the 
services of any one within call, to obtain the presence of a medical 
man, who should, upon his arrival, be requested to take charge of 
the further treatment of the patient, the purpose of the foregoing 
instructions being to enable such restorative measures to be adopted 
. 88 may be possible, pending the arrival of a qualified medical 
Practitioner. s ' 

21. It is to be understood that, although there is to be no hesi- 
tation in shutting down any machinery, the movement of which for 
the time beiog may endanger life, it is important that the machinery 
should, especially where it is employed for the lighting of railway 
stations, thoroughfares, buildings, &c., made use of by the public, be 
set in motion again as rapidly as possible. It must not be forgotten 
that the sudden withdrawal of light from a busy passenger or goods 
station, or from rooms, offices, &c., may be attended with the most 
serious consequences, and for this reason no time must be lost, 
should occasion ever arise for suspending the light, in reinstating it. 


S. B. COTTRELL, 


Engincer and General Manager., 
31, James Street, Liverpool, 
Nore mber Ist, 1899. 


. Cleveland and Durham Power Scheme. — The 
Corporations of Middlesbrough, West Hartlepool, Stockton and 
Darlington, intend to oppose this company’s Bill in Parliament, 
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. of the consumer.” 


THE BOARD OF TRADE INQUIRY re ELEC- 
TRICAL PRESSURE. 


At the Westminster Town Hall on Friday last, Sir Courtenay Boyle 
presided, on behalf of the Board of Trade, over an inquiry held at 
the request of the Westminster Electric Supply Corporation and 
other electric lighting companies for the purpose of altering the 
Board of Trade regulations relating to the pressure at which current 
shall be supplied. The present regulation provides that no change 
shall be made in the 5 of the supply “except with the consent 

he alteration applied for was the substitution 
of the words except on such terms and conditions as may be 
agreed upon between the undertakers and the consumers, or failing 
agreement, as may be settled by au arbitrator appointed by the 
Board of Trade,“ or words to that effect. 

Mr. Balfour Browne, K. C., Mr. Roger Wallace, K. C., and Mr. D. 
Warmington appeared for the Westminster Electric Supply Cor- 
poration; Mr. Moon, K.C., on behalf of the Chelsea Electric and 
Metropolitan Electric Companies, Mr. Alfred Lyttleton and Mr. 
Talbot (London County Council) Mr. Danckwerts, K.C., and Mr. 
A. J. Walter (City Corporation), Mr. Littler, K.C., for the Windsor 
Hotel, Junior Constitutional Club and other consumers, and Mr. 
Roskill and Mr. A. B. Cane for the City of London Electric Lighting 
Company. 

Mr. BALFOoUR Browne, in opening the case for the Westminster 
Electric Supply Corporation, who he said were the promoters of 
the inquiry, said the object they sought was a modification of the 
proviso of Sec. 6 of the Board of Trade regulations. That com- 
pany made an application to the Board of Trade in 1888 for an 
order to supply; at that time the Board of Trade held an 
inquiry as to the questions involved in the various applications 
that had been made to them, and one of the rein d lad down by 
thelate Major Mandarin in his report, which he believed had 
been acted upon ever since, was that competition as & general rule 
was in favour of the public, but that the best competition that the 
Board of Trade saw its way to sanction was competition by two 
companies supplying the public with energy, one high pres- 
sure, the other low pressure. An order was granted to the West- 
minster Company in 1899, and Sec. 10 provided that the energy was 
to be supplied by means of a system approved by the Board of 
Trade, and subject to such regulations and conditions for securing 
the safety of the public and for ensuring a proper and sufficient 
supply of energy as the Board of Trade might from time to time 
impose. In July, 1890, the Westminster Company submitted 3 
system of supply to the Board of Trade, which system was sanc- 
tioned by the Board of Trade in September, 1890. The system was 
described as a low pressure continuous current system. Inthe same 
month the Beard of Trade published their Regulations, and Bec. 10 of 
the Regulations was to this effect —during the whole of the period 
when a supply of energy is required to be provided by the 
undertakers in the distributing maius under the order it shall be 
maintained at a constant pressure so long as the ure does not 
vary more than 2 per cent. from the stand pressure. Such 
standard pressure shall not be altered except by permission of the 
London County Council, and upon such terms and conditions as the 
London County Council may impose. That was put in for the 
express purpose of guarding the rights of the public, and it was 
practically a sufficient protection for the public. The regulation 
afterwards made by the Board of Trade was no protection to the 
public, and allowed one or two people to block and interrupt the 
supply of energy over a large district in London. The Westminster 
Company commenced the supply of energy in 1891, and they fixed 
their standard pressure at 100 volts. Their business had been an 
increasing one, and now they had 5,500 consumers taking 7 million 
units, and that large increase of business enabled the company 
greatly to reduce the price at which they sold. They began with 
a charge of 8d., and they gradually reduced the price until they got 
it down to 6d. for the first 4,000, and 4d. for every unit in excess 
of that number, or an average of 4°75 per unit, which was equal 


to only 59:4 per cent. of the authorised charges. In 1895 the ' 


Board of Trade decided to revise the regulations, and one of the 
chief points they had to consider was the allowance of the use of a 
higher voltage limit than 100 volts. There was "conference on the 
subject, and many of the existing regulations were revised and 
altered. The Board of Trade appointed a committee of experts, 
consisting of Lord Kelvin, Sir W. Preece, and Major Cardew, to 
whom this question of pressure, and also the question of Sec. 6, was 
referred. Of course, that was a private inquiry, and no evidence 
could be offered by the companies. 

The PRESIDENT said he believed the commission only considered 
the question of high pressure. 

Mr. BaLFour Browne said that very likely Sir Courtenay Boyle 
was right. All that they knew was that the conference was 
adjourned, and that after the committee of experts had been 
appointed, the Board of Trade did alter the regulation to the form 
in which it stood at the present day. 'The form now wasthat before 
consenting to supply energy to any consumer the undertakers shall 
declare to such consumer the constant pressure at which they pro- 
pose to supply the energy at his terminals. provided that no 
change shall be made in the pressure of supply to any premises 
which at the date of these regulations are supplied with energy by 
the undertakers except with the consent of the consumer.” His 
company and a large number of local authorities were very appre- 
hensive on that point, and they did not think all the facts could 
have been sufficiently before the Board of Trade at the time the 
regulation was made. When they began to supply they were 
advised by exceedingly competent engineers, and they were fully 
alive to the advantage of a 200-volt pressure, but al that time there 
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was no 200-volt lamp that could be depended upon, and on that 
competent advice they adopted the 100-volt pressure. In 1896, 
however, they were again advised by Prof. Kennedy and others, 
and they thought that the time had come to alter their pressure, 
and he maintained distinctly that that alteration was in the 
interests of the company, in the interests of the consumers, and in 
the interests of the local authorities. In order that they might 
make the alteration with the consent of their consumers they 
circularised their customers, and pointed out what in their opinion 
would be the advantage of the change. They bad 5,500 con- 
sumers, and at the present day all of those 5, 500 con- 
sumers were taking the 200-volt pressure with the exception 
of eight, and the most important of the eight were inspired 
in their objection by one gentleman. The position there- 
fore was that they had to go on supplying eight customers, scattered 
over a large district, with energy at 100 volts, and that, of course, 
cost them a very considerable sum of money. They charged those 
eight customers the full price of 8d. per unit, but even then they 
supplied them at a loss. The eight objectors insisted that if the 
change was to be made in their premises from 100 to 200-volt, 
they should dictate what was to be done and what was to be paid. 
As he had said, at the present time they had satisfied the huge bulk 
of their consumers, and the cbange had been effected almost 
entirely at the expense of the company. It had cost them about 
£45,000 to make the conversion, but what the eight opponents 
seemed to desire was not that the conversion should be done in their 
case upon fair arbitration terms—which the company would be quite 
willing to arrange for—but they wanted to dictate what was to be 
paid to them for making the conversion. That the company objected 

, and would resist. 

The PRESIDENT: Have you offered these eight objectors arbitra- 
tion terms at your expense ? 

Mr. BaALFovuB BBRowsEe: No; I am informed that no such offer 

has been made, but if that is an advantage, Iam prepared to offer 
arbitration terms. It was perfectly reasonable that if those gentle- 
men desired it some independent gentleman should say what the 
company should pay towards the expense of the new installation, 
but the question of the cost of the arbitration should be left to the 
arbitrator. What they pressed for was a cbange in the regulation, 
so that it should read ‘‘ provided that no change shall be made in 
ihe pressure of supply to any premises which at the date of these 
Regulations are supplied with energy by the undertakers, except 
upon such terms and conditions as may be agreed upon between the 
undertakers and the consumer, or, failing agreement, as may be 
settled by an arbitrator appointed by the Board of Trade.” The 
only 10 on were, in the Mayfair district, the Junior Constitu- 
tional Club. There were one or two em in the Belgravia dis- 
trict, including the Duchess of Sutherland, who seemed to think 
that there was some danger from shock by the higher voltage. In 
the Westminster district the objectors included the Hotel Windsor, 
Messrs. Sellon & Cooper, and Prof. Forbes—the consumption 
of the two latter customers was 70 and 17 units respectively. 
Consumers who took the 200-volt pressure got a rebate of 
8 per cent. on the original price. There was a more eco- 
nomical distribution of energy and a great saving in the 
loss in carrying the energy to the consumer. At the present time 
the loss was 124 per cent., and that of course the consumers had to 
pay for. They would be able to reduce the loss to 5 per cent. if 
they got the regulation altered as they desired, and that would at 
once be a gain to the consumer. It was estimated that within the 
next 21 years there would be & saving of £157,000 in capital 
expenditure if they were enabled to supply everybody with the 200- 
Volt. current. Against that they would have to put the £45,000 
which they had already paid out of capital on the conversion of the 
lamps, &c., so that the actual saving would be £112,000. The 
change would no doubt benefit the company, but it would be equally 
a benefit to the consumer. People thought at first that by using the 
higher pressure they would consume more electricity, but experience 
had shown that that was not the case. He believed that St. 
Pancras had adopted the 200-volt supply, but they were in the same 
difficulty as the Westminster Company, because they had to supply 
some consumers at 100-volt pressure. In Bradford the 200-volt 
system was carried out to the satisfaction of everybody, and the 
same was the case at Glasgow. The question was—why should a 
few people be allowed to block the way in such an important 
matter ? 

After some discussion on procedure, it was decided that the case 
of the Westminster Company should be taken first, but that as far 
as possible it should be confined to general questions. 

Mr. Litruex, K.C., who represented the consumers, and Mr. 
Danckwerts, for the City of London Electric Lighting Company, 
contended that the Board of Trade had no power to alter the regu- 
lations, as the privilege of supplying at 200 volts was a condition, 
precedent to the regulations, and therefore could not be altered 
with the consent of the people who were parties to the agreement 
and not by the Board of Trade. 

Mr. TaLsor said the companies were really seeking to take away 
from the consumers the advantages which the Board of Trade regu- 
lations gave them. 

‘Tne PRESIDENT said he must decide that the Board of Trade had 
power to alter the regulations and the proviso, but whether it was 
expedient that they should do so was, of course, a matter for 
further argument. 

Prof. KENNEDY then gave evidence. He explained that at the 
commencement of its career the Westminster Company supplied 
current at 100 volts, but that in the year 1895 it became possible 
to get perfectly trustworthy lamps which would work safely at 200 

volta, and it was then that he made up his mind that it would be a 
distinct advantage to use those lamps. It was in 1897 that the com- 
pany commenced to make changes to the 200 volts. He thought 


it was a mistake to think that there was any danger to the con- 
sumer from shock on account of the higher voltage. Nor did he 
think the danger from fire was greater, because more pains were 
taken about the fittings and the installation generally. There was a 
great saving in the loss by transmission whan a high voltage was 
used, as compared with a low voltage. Their distribution loss at 
first was about 124 per cent., but if they could change the whole of 
their system to 200-volt pressure, they could go on with a very much 
lessened loss, and it would be 21 years before they again arrived at 
a loss of 124 per cent. At first the loss would be reduced to about 
44 per cent., but it would gradually increase. There would be s very 
considerable capital saving, and that would be to the advantage of the 
statutory purchaser when the time came for the powers of purchase 
to be put in force. There would be a further advantage to the com- 
pany, that they would not have to generate that 124 per cent. of 
energy which was lost in transmission. The consumer had benefited 
by a reduction in price of 8 per cent., and they had given them new . 
lamps for old. He did not think that since 1897 there had been 
any electric undertaking of any importance in which lamps of a less 
voltage than 200 had been used. 

By the PRESIDENT: He did not think that there was any greater ` 
eating away of the insulated material in a 200-volt system, than 
there was in the case of a lower voltage, provided that proper 
material was put in. b. d i 

Mr. JAMES HEALD, chairman of the Electric Lighting Committee 
of Lancaster, gave evidence to the effect that in the borough they 
felt the need of a change to 200 volts, and therefore they supported 
the appir ation for the alteration of the regulation. "- 

Evidence was also given on behalf of the Glasgow Corporation by 
Mr. CHAMEN, the city electrical engineer, who said that they had 
changed their pressure from 100 volta to 150, 200 and 250, and there 
were only about half à dozen consumers who objected. | 

The inquiry was then adjourned until Thursday. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
Agenta, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


3,429. Improvement in ducts of stoneware, clay, concrete or other plastic 
material for carrying electric or other cables for light, power, traction, tele- 
graphs, telephones, &c." W. GARNETT. February 18th. 

3,134. Improvement in electrical switches." M. MERCIER and W. O. 
ANDREWS8. February 18th. i 

8,488. An apparatus for recording the time an electric car passes a station.“ 
C. J. Spencer. February 18th. f 

8,450. “Improvements in accumulator plates.” B. M. Draxs and J. M. 
GorHam. February 18th. 

i ao * Improvements in the electrolytic break.” M, A. Copp. February 


8,468. “Improvements in or appertaining to electric alarm clocks.” S. 
ParLSEN. February 18th. 
9,481. “Improvements in apparatus for wireless telegraphy.” J. A. FLEMING 
and MARCONI'8 WIRELESS TELEGRAPH Company, LIMITED. February 18th. 
8,487. ''Improvements in or connected with the carrying of strikers upon 
motor vehicles for mechanically operating electrio switches." W. KINGSLAND. 
February 18th. | ae | 
8,488. ''Improvements in or connected with electric ignition apparatus par- 
ticularly applicable to explosive engines." F. F. WELLINGTON. February 18th. 
8,491. “Improvements in arc lamps." J. A. Noon, T. L. CARBONE and A. 
Moreno. February 18th. (Complete.) 
8,493. Feprovements in the method for obtaining eleotric currents from 
the earth." E.JaHR. February 18th. (Complete.) P l 
8,194. “Improvements in electrical glow lamps.“ A. Cocc. February 18th. 
(Complete.) © i 5 ee e 
8,526. An electrically lit watch or clock case.“ H. V. MawxoER. February 
19th. ( Complete.) i | PM 7 
8,540. Process of simultaneous and separate extraction of hydrogen and 
Pa ia gases from the body water by electrolysis." C. Dz Ricanis, February 
t . 


98,554. “Improvements in and connected with apparatus for transmitting and 
receiving clectro-magnetic waves or impulses.” J. T. STRONG and A. 
OnLiNG,. February 19th. > 

8,563. “Improvements relating to electro-magnetic driving mechanism." J. 
SouLAT. February 19th. 

8576. “Improvements in electric switches.“ P. H. F. Spixs and J. NORDEN. 
February 19th. (Completo.) : 

3,613. ‘Improvements in and relating to electric percussive rock drills or 
the like," A. M. Barnes. February 19th. 

8,696. "Improvements in devices for connecting electrical circuits to earth in 
case of emergency chiefly for use with overhead wires." E.M. HOLLINGRWORTH. 
February 20th. s oo. 

8,660. “New or improved automatic guard for electric street cars.“ A. 
Konicstow and C. Pinexim. February 20th. . 

8,669. ''Masnetic toy." E. A. FALcoNER. February 20th. 

8,679. ‘Improvements in electric switches." F. H. Hrapiey. February 

sh. 

3,686. “Improvements in electrical switches." W. H. F. MvunnpocH. 
February 20th. 

3,694. “Improvements in adjusting head rods for split switches." H. Birk- 
BECK. (E. Bristol, Canada.) February 20th. 

8,699. ‘Improvements in trolley heads for use in connection with overhead 
systems of electrical traction." J. A. Orme. February 20th. 

8,10. “Improvements in or connected with the regulation and starting of 
single-phase and polyphase alternate current motors with magnetic rotating 
fields.” P. J. M. GinavrT. February 20th. 

8,718 „An improvement in electrolytic breaks." E. H. HowLnzrr. Feb. 
ruary 21st. 
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9,744. “Improvements in means for protecting or guarding overhead electric 
moler or the like electric wires.” E. Quar{mxBY and E. A. Nonrg. February 
lst. 


9,753. “Improvements in connections for electric conductors" J. D. F. 
ANDREWS. February 2lst. 

8,793. “A new and improved compound or material for insulating electrical 
wires.“ H. W. WEBB. February 21st. 


8,704. A new and improved die or mandrel and mounting therefor for 
facilitating the uniform coating of electrical wires with insulating material in & 
viscid state." H. W. WEBB. February 21st. 


8,796. ‘Improvements in surface contact electric traction systems.” 
W. AITKEN. February 22nd. 


8,799. An improved method and apparatus for the prevention of accidents 
from trolley wires." R. C. Quin. February 22nd. 


8,808. “Improvements in electrically illuminated letters for signboards.” 
G. SxiTH and H. H. HALL. February 22nd. 


8,829. “Improvements in and connected with conduits for electric wires and 
cables.“ R. Auzs. February 22nd 


8.882. Improved steadying resistance for Nernst lamps." C. C. GARRARD 
and the Nernst ELECTRIC LIGHT, LiMiTED. February 22nd. 


8,°38. “Improvements in Nernst lamps." B. M. Drake, C. C. GARRARD, 
E. i SHEPPARD, M. SOLOMON and the NERNST ELECTRIC Lieut, LTD. February 
22nd. 


8.834. "Improved means for starting electromotors with rotating fields.” 
P. J. M. GiRavLT. February 22nd. 


8.860. ‘Improvements in electro-magnets." E. G. SHEPPARD, M. SOLOMON, 
and NERNST ELECTRIC LIGHT, LTD. February And. 


8,81. 3 relating to overhead oonductor electrical traction 
systems.” C. F. ELLIOTT. February 28rd. 


F 3,928. “Improvements in tramway switch operating mechanism." F. A. 
CARROLL. February 28rd (Complete.) 


3.929. Improvemente in or relating to electric lamps." E. ANDREAS. 
February 28rd. 


3,930. Improvement in the art of telephony." O. Lrao and J. A. BARRATT. 
February 28rd. 


3,933. "Improvements in and relating to means for heating the pons 
roller or rollers, or ironing machines by electricity." F. H. HEADLEY and C. 
Hart. February 28rd. 


8,935. ‘Improvements in or in connection with the laying of underground 
conductors for distribution of electrical energy.“ F.Jones. February 28rd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester. and Bir- 
mingham, price, post free, 9d. (in stamps). 


$,992. ' duas tirer in ewitohing contrivances fer two electric inoandescent 
lampe connect together." W. Soh(asser and H. Meeres. Dated April Ist, 1899. 
A key switch is fitted on one of a pair of lamps, and the contacts and connections 
are so arranged that only one of the pair can be alight at one time. The lamp 
carrying the controlling switch may be in front of a loom, and the lamp at the 
back. 'Theswitch comprises a drum carrying contact faces with which engage 
contact springs. The contacts on the drum are so arranged that, on successively 
turning the key 4 quarter turn, the lamp is first alight, then the lamp next the 
lamp again, and lastly the circuit is broken with both lamps extinguished. By 
modifying the connections both lamps may be alight when the drum is in one 
position. 8 claims. 


7,018. "'improvemente in telegraphi means of sound waves.” $. A. 
Varley. Dated’ April Ist, 1808. Signals, Wells, siren, whistle, &c.; signals, 
receiving apparatus for speaking tubes. Relates to means for signalling or 
communicating by means of sound waves. The apparatus serves both as a 
transmitter and & receiver, and consists of a parabolic trumpet adjustably 
mounted on pivots. When a message is spoken into the focus of one trumpet, 
the sound is reflected to the trumpet at the receiving station, and is heard in 
the focus of the latter. The trumpets may be mounted on suitable poles or 
towers, and connected to speaking-tubes through which the communications 
are transmitted and received at lower levels. For longer distances, the tubes 
are connected toa chamber which communicates with a larger chamber con- 
taining audible signalling apparatus, such as bells, sirens, whistles, &c., of 
definite pitch. The receiving apparatus contains a tuning fork, &c., constructed 
to synchronise with the signals received, and is put in communication with the 
chamber through the cock. The tuning fork responds to the signals received, 
and actuates the microphone, which, through the induction coil and the 
ordinary telegraph relay actuates the Morse telegraph instrument in the usual 
way. 2claims. 


7,041. ''iImprovemente in electric aro lampe." Q. 8t. J. Day. Dated April 4th. 
1890. Aro lamps. Carbon electrodes are formed so that they can be arranged 
concentrically. A round, hexagonal, or fluted rod or tube may be placed within 
a larger hollow carbon of corresponding form, or the outer electrode may consist 
of two half cylinders; a third concentrio electrode may be used. The free end 
of the inner electrode may be enlarged. The carbons may be fixed, and the aro 
struck at their free ends by applying a piece of carbon carried by a rod. Or the 
inner carbon may be carried by an insulated holder movable about & pivot by & 
series electro-magnet acting in opposition to a spring to strike an arc. The outer 
carbon may be similarly movable. The fixed ends of the carbons may be sepa- 
rated by an insulator, or notched, or otherwise formed, to cause extínction of 
the arc before the carbons burn out entirely. 1 claim. 


7,144. “Anew or improved: electric apparatus for antomatioall regulating the 
physical condition, sach a8 heat, pressure, pygrometrie state, and density of gases 
and licuide.” H. 3ohvitz. Dated April 5th, 1899. Relates to electric apparatus 
for automatically regulating the condition of gases and liquids in respect to 
heat, pressure, vacuum, density, or humidity, either to maintain the state at & 
predetermined degree, or to increase or reduce it. "The temperature in the 
chamber is kept constant by the operation of the slide valve which control« the 
admission of the cold and hot fluids by way of the ports, the valve being 
operated by the hydraulic piston which is worked by the relay and battery, the 
movements being due initially to the metal thermometer. The hand of the 
regulator is controlled by tbe clock and the hand by the thermometer through 
the medium of the segment and pinion and the electro-magnets excited through 
contacts. By turning the curved disc, one of the two clicks actuated by electro- 
magnets is made to engage with the ratchet wheel through the intermediary of 
which the movement of the contact hand is being controlled. When the bands 
meet, the slide valve mechanism is set in motion Contact rails are provided 
to impart the desired motion to the hands so that the regulator may have eight 
times the speed of the regulator. By omitting the timepiece and contact rails 
the apparatus may be used as a thermostat. When employed in connection with 
a malt-drying installation, the apparatus may be used uniformly and gradually to 
raise the temperature to a given maximum temperature. The apparatus may 
also in conjunction with a pressure gauge, be employed for regulating the supply 
of fuel in coal-dust furnaces. 5 claims. 


7,364. “Improvements ia dynamometors." G. J. Gibbs. Dated April 7th, 1899. 
Power Is transmitted from the pulley to the shaft, or rice rerad, by means of springs 
connecting the pulley to the dics, which is fixed to the shaft. The distortion of 
the springs, due to varying power, may be either graphically recorded or may be 


integrated with respect to time. A tracing point is spring mounted on the. 


ulley and presses upon a paper strip which is carried by drums mounted on & 

racket secured to the disc. The feed of the paper is effected by worm wheels 
engaging worms on a shaft which is rotated by the engagement of a crown 
wheel with a worm. The worm is held stationary by the engagement of a pin 
with & fixed part of the apparatus, but it may be freed, to stop the feed when 
desired. In the integratiug arrangement, the shaft carries a disc on which a 
wheel is pressed at a point more or less di-tant from the centre according to the 
rotation displacement of the pulley and disc. The sliding shaft carrying the 
disc is thus rotated more or less rapidly as the power increases or decreases, 
and actuates a counter accordingly. 5 claims. l 


7,370. “improvements in and conaected with the control of e 
led vehiolee and trains.” H. M. Leigh. (F. J. Sprague.) Dated April 7th, 1899. 
lates to the mul'iple unit” system of controlling electrically-driven trains 

from any desired point on the train, which may be built up in vehicles arranged 
in any order and any or a!l of them carrying one or more driving motors or none 
&t all. The master or driver's controllers at each end of the car are connected 
by local wires to each other and to the motor controllers and to the train wires 
which &re carried through the whole length of the train by proper couplings. 
These connections are made by plug switches with the requisite number of the 
plugs, tbe last one making the connection with the supply wire which couples 
&t 1l the connecting shoes on the train. Another switch worked by hand, 
cuts out the motor connections. The motor controller consists of a rheostat 
cylinder driven by a pilot motor, independent series-multiple switch, and 
reversing switch operated by solenoids, throttles, and a switch which limite the 
operations of the pilot motor and the solenoids. The latter switch is in one 
with or works in conjunction with the main motor rheostat. The general 
arrangement is such that the main motors are put into scries or multiple by 
manipulating any one of the driver's switches. In passing from the series 
to multiple position, the circuit is opened and a shunt to the field of a series 
motor holds the field and reduces the arc. 8 claims. 


7,418. “I ts in eleotrical oooking apparatus." J. B. Cary and H. C. V. 
Delevy. Dated April 8th, 1899. A cooking apparatus conststs of two metal 
boxes connected by slotted hinges, screws, and clamping nuts, so that they 
may be held in contact, or one at some distance above the other. Each box is 
closed by a sliding oorrugated enamelled iron plate which extends forward to 
convey drippings to a separate receptacle; the enclosed space contains iron 
heating wires clamped between insulating strips or incandescent lamps. With 
the boxes in contact, a steak may be cooked between the corrugated plates. 
When the boxes are separated, a rectangular shield may be placed between the 
corrugated plates, to form an oven; the shield carries a spit provided with a 
toothed wheel engaging a spring pawl, to retain it in any position to whioh it is 


turned by a handle. 8 claims. 


7,427. “A rotary converter or transformer fer simple or phase alternating 
eleotrie currents.” J. Imray. (La Societe A me peur la Transmission de la 
foroo par L'Electrioite.) Dated April 8th, 1899. lates to a converter or trans- 
former for converting simple or alternating currents. The two armatures 
preferably Gramme rings, are mounted on one shaft. The one ring rotates with- 
in an inductor of an asynchronous motor supplied with alternating current. 
The other ring rotates between field magnets in the polar extensions of which 
are fitted rings connected by copper bars. The sections of the first ring are 
connected to the sections of the second ane and tothe commutator symmetri- 
cally. The continuous current is taken off by the brushes. 1 claim. f 


7,623. “An improved olip for shades for elootrio lamps, candies, or other Hiuminating 
devices.” E.Dunand. Dated April 10th, 1899. A clip for supporting a silk, paper 
or like shade is provided with an outer ring, which is separated by an air space 
from the clip, and carries the shade, to avoid the overheating of the shade. The 
outer ring may be supported on the clip by non-conducting material or in any 
suitable manner. In one form the outer ring is formed by parts of the clip, and 
the connecting-parts and jaws are perforated. The invention is appliokble to 
electric or other lamps or candles. lclaim. 


7,626. “ Improvements ia telegra hio transmitting, receiving, aad transiating 
arrangements.” A. Muirhead. Dated April 10th, 1899. Relates to arrangements 
in connection with submarine telegraphy for transmitting, receiving, and 
translating either in single or duplex working. The specification describes a 
number of modifications for obviating a shifting zero, employing and regulating 
curb currents, and the use of“ out-tlow " and * overflow " currents in connec- 
tion with the artificial line for regulating and sharpening the signals in 
translating from one circuit to another. Relay contacts are rendered more 
certain and less cohesive by the use of rotating contact discs such as described 
in Specification No. 1,867, a.D. 1856, such discs being in some cases sub-divided 
or formed of insulated conducting sections, which sections may be connected by 
resistance coils. In some forms the contact may be a vibrating plate instead of 
a rotating disc. The swing coils connected to or carrying the contact lever may 
also be kept in a state of vibration by means of an apparatus as desoribed in 
Specification No. 11,069, a.D. 1594, and to the automatico curbing key described 
in Specification No. 1,784, a.D. 1665. 12 claims. 


7,677. “A now or improved method and ratus for operating contacts for 
electric traction.” A. Ballance and S. A. Jeifersom. Dated April llth, 1899. 
Electric railways and tramways on a road contact system with mechanically 
operated switches. Conductors, switches. Plungers projecting into a con- 
tinuously grooved plate in the roadway are alternately depressed by rollers at 
opposite ends of the vehicle and act through the rock sbaft and arms to raise 
and then lower the plungers into the path of the collector. Contacts on these 
plungers complete the circuit to the mains at the spring contacts and a spring 
acting on a roller mounted on the underside of the rock shaft holds it in either 

sition. The switch box is divided by partitions and closed by a cover. 

lands around the conductors, plungers, and shaft keep the switoh compart- 
ments water-tight. Rollers are Pecani ge mounted at the ends of the 
vehicle, so that they may be turned to run in either of the grooves. 4 claims. 


7,684. "I ente in eleotrie switches and ont-owts.” Crompton & Ce., 
Limited, and H. W. Wartaaby. Dated April 11th, 1899. In magnetio cut-outs, the 
electro-magnet controlling the catch of the switch lever is placed in & shunt 
circuit instead of in series. 1 claim. i; i 


. 4,918.  ''Eleotrioal apparatus for diminishing the a 


pparent self-laduction of 
alternating curreat olronits, and U e ef boing need in lien of condensers.” C. D. 


Abel. (La ete Anonyme pour la Transmission de la Foroe par L'eiectricite) Dated 
April 11th, 1899. Relates to apparatus for diminishing self-induction applicable 
in lieu of condeusers. If a coil, suitably proportioned, through which the 
alternating current passes is puspenced in a constant magnetic field, it acts 
similarly toa condenser. A suitable construction of apparatus consists of two 
grooved pieces of steel fitted together so as to leave an annular space for the 
reception of a magnetising coil. A copper disc having downwardly-inclined 
edges dipping in a mercury trough is pivoted at its centre, and connec'ed to one 
of the circuit terminals. A fixed copper disc is arranged above, and also dips in 
the mercury trough. It is connected tothe other circuit terminal. A continuous 
current dynamo, in which the induced part can oscillate freely, can be used for 
the same purpose. The apparatus is especially useful with synchronous 
machines for reducing the apparent self. induction. 2 claims. ` 


7,041 "improvements la Hertzian wave telegraphy te onabie signals to he trans- 
mitted to any distance meane of intermediate relay stations." P. H. Cole and B. 
Cohen. Dated April llth, 1899. Relates to intermediate stations by which 
Hertzian signals are received from one section and retransmitted on to the 
next. The apparatus can receiver or transmit in either direction. Two 
vertical rods are separated by a metallic screen and are attached to the tongues 
of two main relays. The tongues are attached to, but insulated from, two other 
tongues connected in the primary circuit of the induction coil, the two coherers 
and the two subsidiary relays, are arranged so that the first subsidiary relay 
controls the first main relay and the second subsidiary relay the second main 
relay decoherers are arranged in circuit with the primary of the induction coil. 
The armatures of main relays may have finger knobs so as to facilitate initial 
transmission from the intermediate station. 2 claims. 


8,08. “ F la W incandescent olectric lamp halbs." H. Moul 
and A. Sind. Dated April 18th, 1-99. Incandescent lamps.—For connecting a 
bulb to a cap of any descrip:ion, the bulb neck is blown in amould, which forms 
one or more deprexsions to receive tongues bent in from the oap. The depres- 
sions are filled with plaster or other cement. 1 claim. 
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DEPRECIATION. 


In referring in our * Correspondence" columns last week to our 
article of the 1st inst., Mr. David Urquhart appears to advo- 
cate as a principle of sound accountancy the division of the 
initial cost of plant and its renewal at the end of its “ life," 
between the ratepayers of to-day and those of 30 years hence. 

Why, he appears to argue, should the pioneer ratepayers 
bear all the cost and not leave some burthen to be borne by 
those who enjoy hereafter the benefit of their enterprise? 
Such views are often heard in support of a system of adding 
the cost of war to the National Debt. We spend 100 
millions over the war in South Africa, which is to secure 
advantages for future generations. Why should they not pay 
in what Mr. Urquhart calls “strict justice," their share of 
the costs incurred by their predecessors ? 

We are afraid that such a principle cannot be applied to 
ordinary business transactions, and that traders ‘must pay 
their way as they go. Municipalities depart from sound 
doctrines when they embark in undertakings without know- 
ledge or capital ; but if they do so, conditions should he 
imposed which compel the keeping of the accounts on proper 
commercial principles. | 

Mr. Urquhart practically says to the ratepayer of 30 years 
hence, ** we have paid the original cost of the plant by the 
operation of our sinking fund, it is now of no value by 
‘the automatic action of: wear and tear,’ and it is for you to 
do your share by providing capital for its renewal," or to 
put it plainly, depreciation and renewal is to be provided for 
by fresh loans, instead of out of the profits of the under- 
taking. 

This, we contend, is bad finance, and entirely opposed to 
the principle upon which the Board of Trade prescribe the 
form of accounts, and their auditor deals with the companies. 

In another column we publish a letter from Mr. Horace 
Boot, consulting and resident electrical engineer to the 
Tunbridge Wells Corporation, who thinks that a local 
authority is perfectly justified in treating the sinking fund 
as a redemption fund, and adds, in somewhat involved terms, 
the remark, and whether or not it is necessary to add to 
this amount set aside in order to increase the total amount 
put towards depreciation, must depend upon circumstances." 
. What this means, we do not quite understand, but as Mr. 
Boot goes on to say that in Tunbridge Wells he is satisfied 
for the sinking fund to “form the depreciation fund," we 
presume that he does not consider it necessary to provide for 
the renewal or reduced value of his plant at all. 

Mr. Boot quotes the practice of some companies who do 
not set aside any sum for sinking or redemption fund—as 
a reason why local authorities should treat the repayment of 
their borrowed money as a depreciation or renewal fund, a 
fu quoque argument which is, at best, a weak one, for if the 
wicked company monopolists do wrong, it i8 no reason why 
virtuous Tunbridge Wells should not do right. 


The Glasgow Corporation have adopted 4 per cent., as we 
i D 
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have already shown, as a fair amount for depreciation, and 
at the meeting of the Town Council of Tunbridge Wells in 
June, 1897, Sir David Salomons, a high authority 
on finance, advocated the formation of a depreciation 
or reserve fund in connection with the electric light- 
ing works. He thought that they should lay aside a 
sum equal to 5 per cent. on the capital outlay upon 
machinery, mains, &c., out of which all renewals in successive 
years could be paid. 

Alderman Cronk considered that the statement of profit 
was fallacious, while the Town Clerk explained that under 
their provisional order they had power to create a reserve 
fund to be invested and accumulated to one-tenth of the 
capital, but the difficulty was for what purpose they could 
use the reserve. 

Eventually the accounts were passed as presented, and have 
been so rendered ever since—no provision being made for 
depreciation and renewal, notwithstanding the good advice 
of Sir David Salomons and the example of Glasgow. 

Mr. Boot admits a depreciation of 2°88 per cent., but he 
does not say that a fund has been created on that basis for 
meeting the renewals and reduced value of plant. If such 
existed it would show for the five years since the works 
were started (apart altogether from sinking fund for repay- 
ment of original cost of plant) the following amount :— 


Capital Depreciation 
Year, expenditure. at 2°43 per cent. 
1896 .  £15,08 — .. £439 
1897  ...  .. 223,923 684 
1898 den 2 xe. A eA — ow 891 
1899 eae ET. 37,817 1,076 
1900 ius T 42,843 1,211 
£4,301 


No far from any such fund having been created, the 
accounts only show a provision by sinking fund during the 
five years of £3,819 towards repayment of the capital 
borrowed. 

Mr. Boot has no justification for supposing that the plant 
of a local authority is kept in better order than that of a 
company. This is a reflection upon the electrical engineers 
in charge of works which should not be made, and from our 
experience of electricity supply works, they are, as a rule, 
kept in excellent order, whether belonging to municipalities 
or private companies, 

There is some force in Mr. Corringham’s suggestion that 
the value of land and plant should be readjusted at stated 
periods; but meanwhile the necessity remains for a fairly 
constituted depreciation and renewals fund. 


—— - = 


ELECTRIC LIGHTING AND | 


ORDERS. 


ACTS 


THE interesting case in which the Metropolitan Electric 
Supply Company, Limited, figured as defendants in the 
Marylebone Police Court on Saturday last, serves to show 
that supply companies cannot infringe the Electric Lighting 
Acts and Orders with impunity. According to the report 
which we publish elsewhere, it seems that in May last the 
company was desirous of laying down a number of low- 
tension mainsin Marylebone for the purpose of transmitting 
energy from a distant station. With a view to obtaining 
the necessary consent of the local authority, it submitted 
plans of the proposed works to the Marylebone Vestry, whose 
jurisdiction is now vested in the Marylebone Borough Council. 


With one exception all the works descrihed in these plans were 


agreed to. Subsequently, at the end of November, it was 


discovered that the works actually undertaken deviated in 
several material respects from those authorised by the 
plans ; that mains, instead of being laid under the footway, 
were placed under the carriage-way, and had been laid one on 
the top of the other instead of side by side. The defendants 
had also laid extra mains. The company through its counsel 
pleaded Guilty, but it was urged in extenuation that the 
only serious charge which had been proved against it was. 
the laying of extra mains, which had been authorised by the 
engineer acting under a mistaken idea of the rights. It was 
also pointed out that the mains were laid in order to supply 
without delay a continuous current to two of the company's 
customers. The magistrate expressed the opinion that the 
plans were misleading, and that nothing would have been 
heard of the extra mains but for the discovery which had 
been made by the Council. The company was fined £56 on 
the five summonses to which it had pleaded guilty, the 
remainder being withdrawn. 

Without access to the West London Electric Lighting 
Order of 1889, under which, as we are informed, the above 
proceedings were instituted, we must suppose that the real 
reason why the local authority pressed these summonses to a 
conclusion was that they wished to induce other supply com- 
panies to refrain from making any departure, however trivial, 
from the plans of the works which are deposited with the 
local authority. However that may be, the way of the 
private electric lighting company is truly a hard one. While 
it is bound upon the.one hand to protect and study the 
interests of the consumers, any superfluous zeal which it dis- 
plays in that direction is liable to be checked by the strict en- 
forcement of rules and regnlations by the local authorities. 
Even at the present time, the objection of one or two con- 
sumers to receive a supply of electricity at increased 
pressure has involved one of our metropolitan companies in 
an expensive inquiry before the Board of Trade. It is most 
unreasonable that a laudable endeavour to meet all consumers 
should be checked by the local authority. A glance at the 
statutes show that companies labour under far too many 
restrictions. | 

Thus it is provided by Sec. 30 of the schedule to the 
Electric Lighting (Clauses) Act, 1899 (62 and 63 Vict., 
c. 19), which Act only applies, of course, to districts outside 
London, that whenever undertakers make default in supplying 
energy to any owner or occupier of premises to whom they 
may be and are required to supply energy under the Special 
Order, they shall be liable in respect of each default toa 
penalty not exceedingly 40s, for each day in which the 
default occurs. If the “undertakers ” are not the local 
authority, and they make default in supplying energy to 
public lamps, they may be liable to a penalty of 40s. a day for 
each lamp (Sub.-sec. 2). If any further testimony is required 
to show the serious responsibilities attendant upon the supply 
of electricity, we need only refer to Sec. 77 of the schedule 
to the above Act, which reads thus :—'* Undertakers shall be 
answerable for all accidents, damages, and injuries happen- 
ing through the act or default of the undertakers, or of any 
person in their employment, by reason of, or in consequence 
of, any of the undertakers’ works, and shall save harmless 
all authorities, bodies, and persons by whom any street in 
repairable, and all other authorities, companies and bodies, 
collectively and individually, and their officers and servants 
from all damages and costs in respect of those accidents, 
damages and injuries,” 
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MULTIPLEX WIRELESS TELEGRAPHY WITH 
TUNED APPARATUS. 


PRor. A. SLABY delivered a highly interesting lecture in 
Berlin on January 22nd in the presence of the Emperor and 
many high officials. The lecturer was induced to take up 
the subject of wireless (or as he prefers to call it, spark 
telegraphy), by his desire to devise a system for the German 
Navy which should be independent of the Marconi patents. 
In conjunction with Count Arco he invented a new method 
which was adopted on board a number of German warships, 
ani it is stated to have answered perfectly. Prof. Slaby, 
however, confesses to a certain disappointment that at that 
time their investigations did not enable them to obtain, under 
the most favourable conditions, any better results than 
thoge given by the Marconi system. Their efforte especially 
to tune their apparatus and so prevent communications 
interfering with each other could only be regarded as a 
failure; and up to 12 months ago Prof. Slaby was sceptical 
as to the possibility of successful tuning. But at the 
beginning of October last he and Count Arco resumed their 
experimenta, and this time met with greater success. Wire- 
less telegraphy is still the most obscure and most difficult 
chapter of electrotechnics, especially when it is a question of 
reducing the effects to measurement and calculation ; but 
the method of solving the problem. may be illustrated by 
means of analogous mechanical phenomena. 

Hertz found that a spark striking astraight wire set up in 
it electrical vibrations which were propagated through s 
in regular waves with the velocity of light, and that these 
waves produced in other conductors, which they encountered 
on their way, electrical. effecta accompanied by sparks. If, 
for example, we set up vibrations in a stretched wire by 
means of a spark from a small induction coil, we can draw 
sparks 4 or 5 cm. long from a second wire placed parallel to 
and at a distance of 1 m. from the first, though there is not 
the slightest metallic connection between the two. In the 
dark both wires appear to be uniformly illuminated. The 
precise law underlying these effects has been stated with 
perfect clearness by Hertz; the practical man has merely 
sought out means of increasing the effect. . 

The electrical phenomenon in the wires is of an oscillatory 
character, and the observed electric tension is an alternating 
tension which pulsates 5 million times a second between its 
maximum positive and negative values. It may be shown 
by photography that the amplitude of the oscillation 
increases from the spark-gap to the free end of the wire. 
This is analogous to the vibrations of a steel wire clamped 
at one end. The transmission of electrical disturbances in 
one wire by wave motion to a second wire may also be repre- 
sented mechanically. Let a steel wire be bent twice at right 
angles, as shown in fig. 1,the parts a and b being each one-sixth 
of the whole length, and let the angular points be fixed, but 
not too rigidly. If now one of the free ends be set in 
vibration the movement will be transmitted through the wire, 
causing the other free end to vibrate in a perfectly similar 
way. The length of the wire between the two fixed nodes 
1 and 5 represents a complete wave-length, comprising a 
crest and a depression formed by the vibrating segments 
.2 and 4. It will be at once seen that the proper conditions 
for transmission are that the length of the free vibrating wires 
must be one-quarter of the wave-length. 

Precisely the same law applies to electrical vibrations. 
The oscillations produced in a vertical wire, a, by passing 
sparks into it at the lower end set up vibrations, the ampli- 
tude of which is greatest at the upper end, and the frequency 
of which is determined by the length of the wire. 
These vibrations are propagated through the ether with the 
velocity of light in the form of waves whose length is 
exactly four times that of the electrically vibrating wire. 


If these waves impinge on a second wire, b, they will set 


up in it electrical vibrations, which will be most powerful 
when the proper rate of vibration of the wire corresponds to 
the wave freyuency, that is, when it is exactly one fourth of 
the wave length, and its lower end is a node. Both con- 
ditions can always be fulfilled, since we can vary the length, 


and reduce the potential at the lowest point to zero—that is, 


make it a node—by putting it to earth. Wireless telegraphy 
beeame possible as soon as we possessed a means of observing 


the alternations of potential in the secondary wire. It 
would not be practicable to do this by taking sparks from 
the receiving wire, as the effect diminishes with the distance ; 
a spark length of 4 cm. at a distance of 1 m. would be 
reduced to 0004 mm. at 100 km., and the spark would be 
invisible even through a powerful lens. The most sensitive 
means of detecting these exceedingly low tensions, is the 
Branly tube or coherer.* | 

It is filled with metallic powder which offers, when 
loosely arranged, an extremely high resistance to the electric 
current; but if it be exposed to electric radiations, in- 
numerable small sparke, imperceptible to the eye, leap from 
particle to particle, and form by condensation of metal 
vapour a bridge which enables the electric current to pass 
through the tube. A slight shock destroys the bridge, and 
restores the high resistance. Let a galvanic cell be con- 
nected to the two ends of the tube, and a signalling instru- 
ment be inserted in the circuit so formed; then on exposing 
one end of the tube to an electric tension, the circuit will be 
closed in the manner indicated above, and a visible or audible 
signal will be given. The method which has hitherto been 
adopted of insulating the receiving wire and inserting the 
coherer between its lower end and earth is radically wrong. 
The coherer, as has been proved by measurement, has so large 
a capacity, that the lower end of the receiving wire may be 
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Fic. 1. Fig. 2. 


regarded as a node for the electrical vibrations set up in the 
wire, and therefore no appreciable differences of potential 
can occur there. The coherer is consequently in the least 
favourable position, and if good results have nevertheless 
been obtained with this arrangement, they are due to the 
circumstance that the length of the receiving wire does not 
generally correspond exactly to one-quarter of the wave 
length, and that the transmitting apparatus, besides the prin- 
cipal waves, sends out also parasitic waves, which give rise to 
irregular and insignificant variations of potential at the lower 
end of the wire. To this is to be attributed the unreliable 
and capricious behaviour of the receivers hitherto employed. 
They resemble a defective human ear, which does not perceive 
the pure fundamental notes of an instrument, but only the 
accidental noises and overtones which accompany them. By 
putting the receiving wire direct to earth, thus forming an 
effective node, and attaching to it at that point a wire of 
equal length we can obtain at the free end of the added 
wire an amplitude of electrical vibration equal to that at 
the top of the vertical wire, with the advantage of accessi- 
bility. | 

The auxiliary wire need not be straight; it may be wound 
on large bobbins. By these means, in fact, the precision 
and certainty of the received signals have been increased to a 
surprising degree. The arrangement enables us to use 
existing conductors, such as lightning rods, flagstaffs, and 
iron masts, which are already earthed, as receiving wires for 
telegraphic purposes. Telegrams were received by Prof. 
Slaby during the lecture by means of the lightning con- 
ductor fixed to the chimney of the central station, to the 
earthed end of which a wire of definite length leading to the 
apparatus in the lecture hall was attached. "The economical 
and technical importance of this circumstance is obvious; a 
wide field is opened up for the utilisation of wireless tele- 
graphy in towns. "This more general application could not 
formerly be seriously contemplated because of the inherent 
imperfection of the methods of wireless telegraphy hitherto 
in use. It was not possible to tune the apparatus at two 
stations so that they could correspond with each other safely 


Called a “ Fritter” in German; the superficial fusing together 
of loose substances being technically termed a Fritt” process. 
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and without disturbance from other stations. All electric 
waves passing through space acted freely on each receiving 
instrument, secrecy was impossible. When the German 
warships, provided with the old form of apparatus, were 
approaching the Harbour of Shanghai they could read when 
miles off the telegrams which the British warships stationed 
there were exchanging with each other. 

The problem of tuning may now be regarded as solved. 
According to a statement by Prof. Fleming at the Royal 
Institution, Marconi has also found a solution, but wishes to 
keep his methods secret for the present. In Prof. Slaby's 
system two corresponding stations work with the same 
wave lengths, which may be varied within wide limits. 
One method of arranging the receiving apparatus so that it 
will respond only to a given wave length is to make the 
length of the receiving wire exactly one-fourth of the wave 
length or an odd multiple of the same ; all the other waves 
for which the point at which the wire is put to earth does 
not form & node pass direct to earth : they do not reach the 
receiving instrument. We, so to speak, sift or filter the 
waves, By this means freedom from disturbance and secrecy 
of the correspondence with ove other station is ensured, but 


we are not able to correspond simultaneously with several 


stations, for in respect of wave lengths we are restricted by 
our lightning conductors or masts: we cannot lengthen or 
shorten them at will. A fortunate property of the electric 
waves has, however, rendered the solution of this problem 
also possible. For waves which are exactly four times as long 
as the receiving wire the earthed end is a pure node, although 
slight variations of potential are possible. If the auxiliary 
wire is of the same length as the receiving wire all waves of 
other lengths pass to earth at the node. We can, however, 


cause these waves also to traverse an auxiliary wire if we: 


make the total length of the wire—i.e., receiving wire + 
auxiliary wire—equal to half the wave length. The earth 
then no longer forms & pure node for these waves : it allows 
them to pass almost unimpaired, but allows no others to 
pass. A numerical example will make this clear. If we 
wish to receive from a lightning conductor 40 m. high 
waves whose length is not 4 x 40 = 160 m., but perhaps 
200 m., we must take 100 m. as the total length of the 
wire—i.e., we must attach to the lightning conductor of 
40 m. a further length of wire of 60 m. 

By these simple means we can within pretty wide limits 
arrange a receiving station for the reception of various wave 
lengths, We have only to provide a sufficient supply of large 


coils of wire and set up as many receiving instruments as ` 


there are stations with which we desire to correspond. For 
the sifting of the waves is accomplished with such certainty 
and exactness that we can even receive various telegrams 
coming from quite different directions and distances. 

Prof. Slaby claims to have greatly increased the accuracy 
and strength of the received signals by the use of a simpie 
instrument which he calls a “ multiplier," and which con- 
sists essentially of a bobbin of wire, the shape and method of 
winding of which depends on the wave length. It has the 
property of lowering the velocity of an electric impulse, the 
result being a considerable increase of the tension. It must 
not be mistaken for a transformer, as there is no secondary 
coil. Its action in wireless telegraphy is analogous to that 
of the sound-board in a musical instrument ; it renders the 
signals stronger and clearer. When such a tuned multiplier 
coil is inserted between the prolongation of the receiving wire 
and the coherer, it not only increases the differences of poten- 
tial at the coherer, but it allows no waves to pass through 
except those for which it is itself tuned. It was shown by 
experiment that the distance at which sparks could be taken 
from a straight electrically vibrating wire was increased 
from 1 em. to 10 cm. by the addition of the multiplier. The 
ends of the multiplier coil emitted radiations which were 
visible at some distance, and which could be caused to vanish 
by simply bringing the hand near the coil. 

It remains to describe the method of generating electric 
waves of definite length at the transmitting station. In 
order to convert a large amount of electrical energy into the 
oscillatory form, not only is a high potential necessary, but 
also a large quantity of electricity. To this end Prof. Slaby 
uaes an earthed loop (fig. 2) instead of an insulated wire, and 
inserts in it a condenser, K (in the form of ordinary Leyden 
jars) to increase the quantity of electricity. In the process 


of charging the jars the whole of the loop is used, but in the 
discharge, which commences on the passage of the spark, and 
which sets up the rapid electric vibrations which alone are 
effective in working to a distance, only the vertical wire K c 
is used. These vibrations are prevented from passing into 


the earthed wire, D E, by means of a much **out-of-tune " . 


(verstimmt) coil, c D, having great electrical inertia. Such 
a coil acts as & barrier from which the rapid electric vibrations 
rebound. The distant effects will be produced solely by the 
first vertical wire, and will be unaffected by any reaction of 
the second vertical wire, D E. The waves produced by such 
a transmitter are of perfectly definite length, which is deter- 
mined by the length of the wire and the size of the 
condenser. 'The wave-length may, however, be varied to 
any extent by the insertion of tuned coils, whose inertia 
lowers the frequency of the vibration. To every frequency 
there corresponds an easily calculated wave-length. 


( To be continued. ) 


ALTERNATING ENCLOSED ARCS IN 
SERIES. 


SERIES systems of alternating arc lighting arein great vogue 
in the States, but such systems have generally consisted of 
lamps working with shunt coils, the circuit being run from 
a constant current transformer. This necessitates the use of 
a cut-out for each lamp, which is a weak point in the 
system. Another method which has been employed, but is 
not now used in America, is to have a choking coil in 
parallel with the lamp, which, in the event of the lamp 
failing, substitutes an equivalent of self-induction. The arc 
circuit for such a system to obtain good regulation must be 
extremely non-inductive, which means that the controlling 
power for the carbons can only be weak. Should the lamp 


circuit be too inductive, in the event of failure of one of the 
arcs, the circuit becomes affected, unless a very large current 
is allowed normally to pass through the choker. The prin- 
cipal reason which necessitates the employment of large con- 
trolling power in arc lamps is the existence of a dash-pot. 
The dash-pot is a piece of mechanism which, when new and 
clean, is not likely to go wrong, but which, after use, is 
apt to introduce friction. In order to overcome this, arc 
lamp designers always use as powerful controllers as possible 
consistent with not increasing the price of the lamp too 
much; but in the case of lamps run in series, with 
chokers in parallel, powerful controllers must not be 
"used on account of increasing the self-induction of the 
arc circuit. 
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Mr. Frank Lewis, of the Reason Manufacturing Company, 
whose system has lately been employed at the Croydon elec- 
tricity works, employs in his lamp a solenoid, to the core of 
which is attached a strip which links on tò a clutch acting 
directly on the carbon. 
pivoted to a lever, to the axle of which a circular disc is 
attached. On this disc a brake lever and brake block bear, 
when a second solenoid is energised. 

The action of the lamp is as follows :—When the carbons 
are together, an abnormal current flows through the striking 
coil and through the coil which is empfeyed as a brake ; the 
clutch is therefore pulled upwards, but at the same time the 
second coil is pulled up, which places the brake on the 
brake disc, prevents rapid movement of the striking core 
and prevents the carbons from being separated rapidly. 
When, however, the current is normal the brake is not in 
operation, the regulating core being free to move. This 
mechanism possesses the advantage that if the post is sub- 
jected to great vibration, as in the case of lamps suspended 
on trolley poles, and the carbons tend to hunt, the braking 
apparatus comes into operation rapidly, while with a dash 
pot the small movements are not greatly steadied. One of 
the advantages of series alternating enclosed lamps over 
el lamps is that the large number of lamps in series 
ve a steadying effect, and prevent large abnormal current 
rushes, while with parallel lamps these often occur. The 
result is, that in the former case the end of the carbon 
.becomes of a hard gritty nature, which gives the light a 
much better colour than when the carbon tip is softer; it also 
increases the candle-power for a given consumption of 
wer. 

We understand that in the Lewis lamp great care has been 
taken to obtain perfect enclosure for the carbons. Asbestos 
is nowhere used for obtaining air tightness, as carbon 
monoxide is fable to pass freely through asbestos; after 
the lamp has been running for a short time, the gas inside is 
carbon monoxide and nitrogen. 


WIRING RULES AND "SUPPLY RULES.” 


Tux law of England is expressed by some complex combina- 
tion of statutes, common law and precedent, and in dealing 


out justice able lawyers on either side argue deeply and at 


length to show the judge how correct and proper the position 
of each of the contending parties is, whereupon very often an 
entirely: unlooked-for decision is given. Next, perhaps, the 
case is carried a step further and higher, and the result is to 
show conclusively that things are just about as wrong as they 
could be. Finally, the House of Lords tackles the-puzzle, 
and, as it must confirm one or other of the two previous 
conflicting decisions, it only remains for the winner in the 
long run to think himself lucky in having taken two out of 
the three available chances of having his own way. What 
the “law” really is, depends upon the point of view of 
whoever may be interested in discussing & question. 


Now, if this be the case with matters which have occupied 


the highest type of intellect and the keenest forensic ability 
since the earliest days of civilisation, it is not surprising 
that in a question like the interpretation of regulations and 
the drafting of wiring rules great divergencies exist, and that 
very often the same pamphlet contains two clauses mutually 
destructive and contradictory. One of the most interesting 
and practical contributions to this really important question 
has just been given by Mr. F. Broadbent in a paper 
read before the Newcastle Section of the Institution of 
Electrical Engineers, The paper is most amusing, and 
forms a light and refreshing change from the rather 
heavy mental diet afforded by most of the I. E. E. 
papers. We strongly advise all station engineers, fire office 
surveyors and contractors to procure a copy and peruse it in 
the time they can set aside for the study of light literature. 
They will derive more satisfaction, and extract more humour 
from ite pages, than could be obtained in the same time from 
most of the pepular weekly journals. i | 
Mr. Broadbent contrasts the requirements of different 
supply systems with one another, and shows how peculiar 
some of these are when looked at in the light of everyday 


The other end of the core is 
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practice. For example, many rules limit the starting current 
of motors, yet few of them say anything about sudden stop- 
ping, and in the case of a 50-H.P. motor driving a newspaper 


_printing machine, provision has to be made to stop the 


machine instantly. Chelsea stipulates that a 8-H.P. motor on 
starting may exceed its full load current by 25 per cent., say 
163 amperes, but one of larger size must not have more than 
10 amperes starting current. In Manchester no motor may 
take more than 10 amperes at starting, nor increase in steps 
exceeding this current, but a 15-ampere arc lamp is per- 
mitted to strike with 27 amperes. Thus a motor, however 
large, must not take a starting current of more than one- 
third of the permissible striking current of a 15-ampere arc 
lamp! while a 10-ampere lamp may have a larger striking 
current than a 20-ampere one. The summary of require- 
ments insisted upon by some of the leading supply under- 
takings attached to Mr. Broadbent’s paper is very valuable, : 
and goes far to prove his contention that a great need exists 
for wholesale scrapping of rules and regulations if any real 
desire exists for standardisation and uniformity. 

Too little attention is paid to the logical basis upon which 
rests the desirability or necessity for wiring and supply rules. 
Quoting the paper, we agree that there should be a uni- 
formity of general principles, or what may be called 


. “method,” but on the other hand, anything in the way of 


standardisation that stifles invention, progress or research 
should be avoided. It is at least particularly true to say that 
the people who complain most bitterly of the stringency of 
the Board of Trade regulations are now the worst offenders, 
but while many of them loudly proclaim the need of 
uniformity, they contribute to the want of it by issuing rules 
which are uniform with nothing under the sun. 

The scope of rules seems to be fairly clear. Questions of 
fire risk are surely best left to the insurance offices, who will 
in time learn to leave well alone, except in those matters that 
actually affect them. As Mr. Raworth has pertinently 
remarked, where is there anything in electrical work com- 
parable in risk with a water-slide gasolier, or we would add, 


with the naked gas flames which decorate and display the goods 


in most drapers’ shops? It seems obvious that there are 
three classes of rules: first, the general regulations of the 
Board of Trade, issued with a view to safeguard the persons 
of the public, whether consumers or not, and to ensure a 
good und reliable supply to those who desire to utilise elec- 
trical energy. Then the station engineers have to insist upon 
certain broad conditions being observed by consumers, so 
that they may have a fair chance of meeting their obligations 
under statutory powers. These may be called “supply 
rules," and should be framed &o as not to worry and annoy 
the consumer. Thirdly, the fire risk must be guarded 


against by proper wiring, and the fire offices who insure are 


entitled to state upon what conditions they will accept a risk, 
but such requirements should have a reasonable scientific 
basis, As Mr. Broadbent puts it, although the Phoonix 
rules fill 39 pages, one cannot gather from them any 
more idea of what would satisfy the technical officer of the 
Phoenix Company, than he has of the inhabitants of Mars. 
* Not one electrician in a hundred could define exactly what 
is and is not in accordance with these rules. They are not 
rules: they are exceptions and contradictions.” It is 
perhaps reasonable enough that fire office surveyors should 
say they pay the piper and should call the tune, but it is 
quite another matter when station engineers want at the 
same time to call another tune. 

The Board of Trade regulations say that in delivering 
energy to consumers’ terminals, the undertakers shall 
exercise all due precautions so as to avoid risk of causing 
fire on the premises. This refers, however, to the work for 
which the undertakers are responsible, and which they own. 
The only other statement made in the regulations is that 
supply shall not be given when a leakage of more than 
Tooth part of the maximum supply current is found to 
exist on the interior wiring. With what then is the supply 
engineer really concerned ? 

The starting and stopping of motors and arc lamps or 
photographic flash apparatus may, and often does, seriously 
—or at least appreciably—affect the pressure on distributing 
mains. This is got over by running separate power mains, 
and by sub-dividing wiring circuits. The supply rules 


. Should state exactly what provision must be made in each of 
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these cases, and define the current supplied per service and 
per branch circuit. Notwithstanding, theatres will switch 
off the whole of the floats, battens, and proscenium lights 
simultaneously, and undue pressure on the part of the 
supply people will only help the contractor who is anxious 
to get an order for a private plant. This is one of the 
things in London which electricity supply companies are 
finding out, and five minutes' conversation with an architect 
who is known in the theatrical line would make the matter 
very plain indeed. 

Another point is the splitting up of house circuits for 
balancing purposes on a three-wire distribution. Bad 
balancing has been the curse of low pressure supply, and too 
great a reliance has been placed upon the carrying capacity 
of the neutral conductor. To remedy this the only radical 
cure is to balance half a house against the other half. Then 
one has to face the stipulation of the Board of Trade that 
the two pairs of a three-wire system carrying over 250 volts 
shall be brought into a building at points 6 ft. apart and 
kept quite distinct throughout the building. How, then, are 
the switches to be mechanically coupled, and what becomes 
of the **three-wire distribution boards ” now on the market? 
These are further matters for “ supply rules” to specify. 

In short, the legal responsibility of the supply company 
ends at the consumers’ terminals, and the only other ques- 
tions which should be dealt with in “supply rules” are 
those which enable good supply to be ensured, because the 
consumer holds the suppliers morally responsible for his 
light or power. Therefore consumers’ main fuses should be 
prohibited and the undertakers provide proper fuses in their 
terminal box. If anything goes wrong the fuses on the dis- 
tribution protect the consumers’ wiring. Main fuses when 
put in should have the tin or alloy wires removed and copper 
strips inserted; then they become test or disconnecting 
boxes only and give rise to no trouble. Earths or leakage 
faults, of course, have to be “ruled” against; with these 
the list comes to an end. If further protection be desired, 
the Institution Wiring Rules might be bound up with the 
* Supply Rules,” and a few extracts from the Board of 
Trade Regulations would make a sufficiently imposing docu- 
ment without going outside reasonable limite. 

There is too much tendency to regulate the consumer, and 
this does not help the electrical industry. The fire aspect is 
improved by the action of the Fine Art and General Insur- 
ance Company, which now gives a rebate upon the premium 
to clients using electric light. This is certain to be followed 
by the older and more conservative offices, and will be a boon 
to canvassers, who are often met by the argument that if all 
these rules are necessary electric lighting must involve grave 
risks; while if such stringency is not essential, why is the 


consumer harassed and bothered by his fire office and by his 


supply company to put in all sorts of fancy articles, to build 
brick boxes for the electricity meters, to case in the service 
lines with boiler plate, and so forth ?—4A question not 
always answered to the satisfaction of him who asks. 


L.C.C. ELECTRIC TRAMWAYS. 


THE question of the London County Council conduit has 
brought the matter of such construction prominently before 
the public. Naturally, there being no electric conduit roads 
in operation in London, there has been a mass of criticism, 
both favourable and unfavourable to this conduit, which, for 
the most part, has come from engineers with little or no 
actual experience, or even knowledge of the subject. Conse- 
quently, however faulty the L.C.C. design of conduit may 
be, this criticism has not been of a nature to bring out 
prominently ite real weaknesses. Furthermore, other ideas 
have been advanced as to what was proper and not proper in 
good conduit designs, which, not being based on actual know- 
ledge of the subject or acquaintance with what has actually 
been accomplished elsewhere, give quite erroneous impressions. 
The essential characteristics which govern a good conduit 
design, have been, in consequence, rather lost sight of. We, 
therefore, have thought it well to repeat and amplify the 
brief criticism which we made some weeks ago on this 
important matter. 


The first and most important point of construction is that 
the conduit should have the requisite strength to withstand 
all the forces to which it must be subjected. The width of 
the slot being so restricted, it does not become a question 
of breaking strength of the yokes, but one of stiffness, and 
again, this stiffness offers little or no resistance to slot 
closure between the yokes. | 

It is necessary therefore that the yokes should be suffi- 
ciently rigid; that the slot rails should be designed for 
lateral stiffness, so as not to deflect between the yoke sup- 
ports; and, furthermore, that the yoke spacing should be 
small, so as to reduce this tendency of the slot rail to close 
between the yokes. Whether the yoke design involves the 
carrying of the track rails or not is absolutely immaterial, 
as far as this question of slot closure is concerned. That 
arm of the yoke which projecta outwardly to form a seat for 
the track rail is metal thrown away for this purpose. 
Where yokes break and bend is at or near their lowest point, 
and not at the top where all this mass of extra metal is put 
in the form of an arm to carry the track rail. The practice 
of making yokes which carry at the same time the track and 
slot rails came originally from American cable roads; it 
was thought that the clearance between the grip and the 
carrier wheels being so little, it was necessary to preserve 
acourately the relative positions between these wheels and 
the car wheels, by making the track rails an integral part of 
the metallic structure. It was never pretended that the yoke 
arms necessary for this purpose gave any additional strength 
to the yoke to resist the pressures tending to close the slot. 
The construction has, further, an advantage in the actual 
building of the road, it being somewhat more simple to tie the 
metallic structure together, suspend it, and then concrete it 
in place ; but to say that such yokes are essential to a good 
conduit construction is an absurdity, and it only needs 
an inspection of such roads as are at present in operation in 
Brussels, Berlin, Buda-Pesth, Vienna, and Paris, to prove 
this assertion. It can further be said that the best and most 
advanced conduit construction to-day would be with yokes 
carrying simply the slot rails, of stout heavy design, and 
spaced close together. If the L.C.C. yoke is weak and crude 
in design, this does not mean that the general principle 
involved in this type of yoke, which simply carries the slot 
rails, is not good practice. As a matter of fact the criticism 
which has been so freely made on the L.C.C. yokes has been 
mostly upon this point, and it has evidently been made by 
engineers who are familiar only with American practice, and 
are not conversant with the successful conduit constructions 
on the Continent. We know of an instance where yokes 
carrying the track rails, weighing 320 Ibs. each, and spaced 
4 ft. 7 in. centre to centre, have given trouble due to slot 
closure, from the expansion of wood pavement, while other 
yokes weighing 210 lbs. which only carried the slot rails, 
with spacing of 3 ft. 6 in. centre to centre, and subjected to 
precisely the same conditions, have stood without giving the 
slightest trouble from slot closure, The slot rail should farther 
be tied strongly near its top to the yoke by tie rods, 
and the construction should be of such a nature 
as not to interfere in any way with the paving of the 
roadway. Ordinarily, designers of conduits who have had 
no practical experience with them pay little or no attention 
to this question of paving, but it is one which is well worthy 
of consideration. To have to cut the paving blocks in all 
sorts of shapes and to all sorts of depths, to go round or over 
projecting lugs and other obstructions on yokes, is a thing 
that can be done, but with a sure result of poor pavement 
requiring constant repairs. 

The L.C.C. conduit design is fatally weak in regard to 
insulators. If there are any features of a conduit which, 
more than others, are recognised as being essential to good 
working, they are that the insulators should be vertically 
suspended and ironclad. This form of insulator has the 
advantage of being reliable to such a degree that it may be 
considered a standard by experienced designers of condnits. 
Actual practice to-day showing nothing equal to this type of 
insulator, it would be folly to make a retrograde step so far 
as this important part of the road is concerned. To fasten 
an insulator to the bottom of the conduit is to lay oneself 
open to the practical certainty of failure. In cleaning the 
conduit, the mud which is confined in the narrow cross- 
section of the tube between manholes expands and dumps 
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into these during the process. It has always been a source of 
annoyance to keep such manholes clear. Imagine what would 
happen with the insulator block sticking up from the bottom of 
them ; there would be an enormous leakage, if not positive 
short circuit, occurring frequently, and causing annoying, even 
disastrous, stoppages on the line. The L.C.C. insulator has also 
the objection of being unprotected. The covers would be fre- 
quently raised by ordinary workmen to clean the dirt and 
mud from these little manholes, and it does not require much 
imagination to see such men constantly breaking the frail 
exposed porcelain insulators. _ Besides, the insulator has two 
joints half way down its length, through which moisture and 
dirt can creep, and it would only be a question of time when 
they would be leaking in their centre, and finally short- 
circuiting, the effect of which would be to break the 
insulators and stop the traffic. In fact, the whole design of 
the insulator is crude, and seems to have been got out with 
the express desire to make something different from that 
which has been successfully tried, and that with no know- 
ledge of what are the essential requisites of a good insulator 
for a conduit electric road. This is simply to court another 
dismal failure, and the list of such is already a long one. 
There has been published a design of another system in the 
technical press within the past few weeks, which also shows a 
lamentable ignorance of the prime requisites of a successful 
insulator. Through the body of this insulator the bolt 
passes, and its head is exposed. It would only be a question 
of time when the dirt and moisture crept into the joint of 
the protecting piece, with the sure result of heavy leak- 
ages, and finally short circuits, | | 

Too much attention cannot be given to the size of the con- 
duit. This should be of such a shape as to allow at least a 
2-in. air-gap all about the conductor bars. Further than 
this there should be a clearance of 9 to 10 inches 
underneath these bars. Where obstructions occur, which are 
not readily removable, this distance can be reduced, but such 
lengths of conduit should be as restricted as possible, as they 
require special attention in cleaning, and so are a source of 
extra expense. Such shallow lengths should also be specially 
well connected with sewers. The bottom of the conduit 
should be of as large a cross-sectional area as can be reasonably 
obtained. It is of no practical use to make the conduit in 
the form of an egg-shaped sewer, on the principle that it 
will be self-cleansing ; no conduit can be self-cleansing. 
The large amount of heavy mud, and the small amount of 
water which enter through the slot, will not allow of cleansing 
by any other means than mechanical pushing of the dirt by 
means of special brushes to catch-basins. Therefore, a con- 
duit which gives the greatest amount of room underneath the 
conductor bars is one that requires the least cleaning, and 
will have the least danger of flooding. 

We note that in the discussion of conduits in the 
technical press nothing is said about the special track work, 
such as points, nor the plough. N 

It ought not to be particularly difficult to design a good 
straight track section of conduit as a result of all the 
experience that has been gathered by the successful installa- 
tions now operating, but all experienced engineers have had 
their greatest difficulty in designing the slot points and the 
plough. These are the most troublesome matters connected 
with conduit roads, and we hope that they will receive the 
attention they deserve. None of the claimants up to the 
present time has seemed to consider these questions worthy 
of attention, but the design of such details makes for success 
or failure. 


— — 
INSULATION ON CABLES. 


On Thursday evening last week Mr. Mervyn O‘Gorman read 
in abstract his paper bearing the above title, which provided 
the Institution of Electrical Engineers with scientific matter 
of a high class, but the discussion was curiously short com- 
pared with the energy thrown into the debate upon Mr. 
Madgen’s views of the events before and after the Power 
Bills of 1900. 

In Sec. 59 of Mr. O*Gorman's paper he attributes to Prof. 
Perry the suggestion that in the case of two or three-phase 


cables a thin sheet of high-resistance metal should be laid 
across the section of the model of the cable, and equi- 
potential lines a off by aid of needles joined to a 
galvanometer. Mr. F. Jacob wrote to point out that he had 
applied this method in 1896 to the experimental determina- 
tion of such problems,” and that the ELECTRICAL REVIEW 
of that year contained an article by him on the subject. 

Mr. Swinburne, while sorry that the paper of the evening 
had not been read at length, thanked the author for so gene- 
rously acknowledging his paper given to the Engineering 
Conference, but it was his own fault if that paper had 
excited little attention, for it was absolutely unintelligible ag 
read, and no one knew in the least what the paper was about. 
(This paper was published in the ELECTRICAL REVIEW of 
June 16th, 1899. 
treatment of the subject, and dealt with it in our issue of 
July 7th, 1899.) Mr. O‘Gorman had taken that paper and 
developed it, He could not, however, think but that 
one may get into difficulties with some of these matters 
in attempting to cook the fall of potential by altering 
the specific resistance of different parts of the dielectric, as it 
may not be possible to alter the resistance without also 
affecting the dielectric strength. The really best cable would 
be a compromise, and the result of experiment from layer to 
layer. A good deal might be done by altering the dimensions 
of the cores. The problem resembled the designing of & gun, 
but what was wanted was something after the nature of a 
wire gun. A tear in the internal part of the dielectric might 
easily run to the outside, owing to the resulting very rapid 
potential gradient. These problems were very tempting if 
one used mathematics, but he hoped that they would not get 


into the hands of mathematiculists, and to the condition of 


alternating current theory. Many ordinary ways of testing 
were not known to many ordinary people, and, credit for his 
suggestion was due to Prof. Perry, as it was just as difficult 
to re-invent a thing as to invent it. Unbleached insulating 
material seemed the right thing to use, but he had found a 
heavily-sized paper known as butter skin very cheap and 
good as a dielectric. Mr. O'Gorman's paper was the first 
really scientific paper that had been written on the subject of 
cables ; how important the subject was must be evident from 
half the capital of electricity supply stations going into mains 
and cables. | 

Mr. Charles Bright thought it redounded enormously to 
the credit of the Deptford people that they should have used 
paper at Mr. Ferranti’s suggestion so many years ago. 
Rubber had been shown by Sir William Siemens to absorb 
water. | | 

Mr. Addenbrooke pointed out that on power transmission 
schemes it was simply wonderful what could be done if only 
copper had to be dealt with, but in this country the position 
was difficult, as the question of insulation came in, and there 
was nothing more serious between engineers and objects of 
the greatest industrial importance. He wondered that the 
whole subject had not been taken up, and urged cable 
makers—now very wealthy—to conduct experiments which 
were bound to result in very great improvements, 

Mr. Kingsbury congratulated the Institution on the pre- 
sentation of the paper, but thought that the idea of manu- 
facturers practically endowing research was like the remarks 
of authors about’ publishers. It was hardly a fact that 
purchasers did not care what they bought, nor that cable 
manufacturers were careless. A maker of cables manu- 
factured them for a living, and sold what he believed in; 
the purchaser bought what he knew to be durable, or some- 
thing for which he was willing to take the maker's 
guarantee. t 

Mr. Ferranti was sure that all cable-makers would be 
interested in the paper. Great care was taken in making 
cables to turn out the very best thing, but even the leading 
cable-makers had no secrets, the process was essentially 
a financial operation with a view to a lasting business. The 
style and class of cables, as well as the pressure employed, 


* “The Capacity and Resistance of a Core with Eccentric Con- 


We took exception to Mr. Swinburne’s | 


* 


ductor. F. Jacob, ELECTRICAL Review, Vol. 38, No. 960, p. 497, 


April 17th, 1896. | 

T This remark is very true, and we would like to add that if con- 
sulting engineers would consult cable makers, gmply specifying 
what cables had to do and not how they were to ‘made or what 
they were to give as tests, the benefit to makers and users would, we 
believe, be a mutual one. 
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were interesting in power schemes, as they depended on the 
size of the project, and the number of points to which power 
had to be taken. Copper was often quite a small factor, 
und insulation much more serious. In many cases the 
pressure chosen was that most economical to start with, but 
it did not remain the best to work with later on. 
matter of good judgment, and required a financial sense with 
a prophetic eye to the future. The Board of Trade rules 
seemed to require too great a thickness of insulation on 
large cables, and this added not only to the cost of insulation 
but also to the sheathing. 

Mr. E. K. Scott spoke in favour of the semi-solid type of 
insulation, like the Brooks’s main, as it was all oil, and with 
paper it was the oil that was depended on for insulation. 

Mr. Raphael did not fear degradation, but perha 
stagnation in the British cable industry. He discussed the 
advisability of adopting an insulating material, which sealed 
up a fault if by any chance the current sparked through, 
and instanced his own experience of the difficulty such faults 
presented when he came to localise them. He considered a 
high factor of safety was called for in dealing with complex 
organic compounds not easily reproducible with accuracy. 

Mr. O’Gorman agreed with much that had been said, but 
in replying, pointed out that the cost of copper in high 
tension cables is nothing compared with the stuff outside. 
If a cable had a fault which was sealed up by the insulation, 
and remained sealed, that was an end of the trouble. While 
it is good to have a high insulation resistance, it was useless 


to argue that low insulation was unworkable ; all depended. 


upon the permanency of whatever the insulation was. He 
thought the insulating material must be mechanically strong 
to be electrically strong, and this apparently explained why 
the Brooks’s main was little used. The idea of grading a cable 
did not involve any new material, but merely rearranged the 
existing materials. This closed the reply. It was quite 


apparent that very few present had really mastered the paper, 


and we trust that Mr. O’Gorman will seize every opportunity 
of expanding the views given in it; as an old cable man, he 
can speak from experience, and his originality of thought 
makes him just the one to keep the subject alive until deeper 
and closer attention has been paid to it. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, §c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“ EBONITE ” writes :—“ I wish to know whether, when an application 
for a patent is granted by the Comptroller-General, such granting 
means that the Comptroller-General has looked through previous 
records and has found the invention to be entirely new and original 
before grauting it as such. Or whether, after the granting of the 
application, the person applying takes all risks. In fewer words, 
kindly say the strength of the granting of and application for a 
patent, and if granted after the two months of public inspection, is 
it perfectly secure ? " 

„% So far as we have been able to gather the meaning of the 
question put by our correspondent, an answer might almost be fur- 
nished by a cursory glance at the list of patents which are granted 
by the Comptroller from time to time. Were any duty imposed 
upon that official of investigating the novelty or utility of every 
so-called invention which is brought before him, his labours, and 
those of the staff employed by him, would be increased a thousand- 
fold, while the number of patents issued would be diminished in 
proportion. An applicant at the Patent Office obtains provisional 
protection for a sufficient period in order to enable him to work out 
his complete specification. During the period of provisional pro- 
tection his invention cannot be pirated by the public. After the 
filing of a complete specification he is in possession of a patent, the 
validity of which, as so many know to their cost, is not guaranteed 
by the Patent Office, but can always be questioned in subsequent 
legal proceedings. We might add that it has often been proposed 
that the Comptroller should be empowered to exercise some dis- 
crimination, in order to protect the would-be inventor from incur- 
ring the expense of obtaining an invalid patent—but hitherto the 
Legislature has consistently refused to entertain any scheme of the 
kind—although the revenue is yearly augmented by thousands. of 
pou received at the Patent Office in respect of absolutely worth- 

ess inventions. l 


It was a. 


INSTITUTION OF ELECTRICAL ENGINEERS 
‘(BIRMINGHAM SECTION). 


Tue inaugural meeting of this Section took place on the evening of 
Wednesday, February 27th, at the University Buildings, 
Birmingham. The Chairman of the Section, Dr. Oliver Lodge, 
presided. 

The CHAIRMAN said the inauguration of the Section was due to 
the efforts of Mr. Henry Lea and Mr. J. C. Vaudrey. Mr. Lea, as 
vice-chairman, and he (Dr. Lodge) had been asked to take the 
presidency for a short time. He was very glad that the branch 
should meet in the buildings of the University, and he hoped they 
would always continue to do so. It was the wish of the University 


and all its members to keep in touch with all the higher life‘of the | 


city and surrounding district, and with none more than with the 
engineers. 

Mr. HzNaRY Lea explained the beginnings of the local organisa- 
tion. In response to circulars sent out to the members of the Insti- 
tution in Birmingham and district, including the Counties of 
Warwick, Stafford and Worcester, 79 replies were received promis- 
ing to render assistance, and the Section was at once created. 
They were most fortunate in obtaining the consent of Dr. Oliver 
Lodge to become their first chairman. He (Mr. Lea) was 
appointed vice-chairman, and the Committee was appointed as 
follows:—Mr. F. Brown (Walsall), Mr. Alfred Coleman, Mr. 
Alfred Dickinson, Mr. G. 8. Ram, Dr. Sumpner, Prof. Threlfall, 
Mr. Wyld, and Mr. Vaudrey. The hon. secretaryship had been 
taken by Mr. D. K. Morris. It was proposed to meet monthly on 
Wednesday evenings. | 

Mr. VauDREY said the membership of the Birmingham section 
had now increased to 110. Birmingham and the district were 
rapidly becoming a very large centre of electrical industries, and 
the section was started with a view of bringing more nearly together 
those interested in electrical and kindred pursuits. 7 

It was resolved that the present officers remain in office for t 
Session 1901—2. i 

The CHAIRMAN then delivered his inaugural address. He con- 
gratulated the parent Institution on its wisdom and enterprise in 
forming local branches, and on their system of publishing and uti- 
lising papers communicated. . A multiplicity of publishing centres 
was bad for science. At the same time excessive centralisation and 
lack of stimulus to exertion at local centres was, if anything, a 
greater evil. By the present action of the Institution of Electrical 
Engineers both evils were avoided. Dr. Lodge afterwards proceeded 
to discuss the mutual compatibility of pure science and practical engi- 
neering, expressing himself warmly in sympathy with the movement 
prominently identified with Prof. Perry, in favour of reforming 
mathematical teaching. Euclid himself was splendid ; so was his 
book, but it had bad its day, and for elementary and popular 
purposes should cease to be. We were too busy nowadays to have 
time to cross every river by ascending to its source and walking 
down the other side. Professional guides along the old river path 
still attempted to hide the bridges, because if they were too easily 
seen, their occupation would be gone. But the bridges were there, 
and sooner or later even schoolboys would be permitted to make 
use of them, and enjoy the country on the other side, without 
spending all their days in a toilsome and deterrent mode of getting 
there over a route approved by the anciente. If there were any 
workers in engineering or any other branch of technology who 
affected to despise pure science—they were hardly worthy of notice 
—it must be affectation. It was to be heartily admitted that the 
enlarged experience, and the large-scale experiments rendered 
possible by the wealth of communities, who applied science to their 
own convenience, reacted with immense advantage on pure science 
itself Meanwhile the justification for all pure dry science lay 
essentially in its ultimate human bearings. Again and again 
had the most unlikely channels developed into fruitful streams. 
The almost despised and neglected subject of electrostatics was 
again pressing to the front. The experiment of a c rod and 
pith balls was typical of much that went on in electricity ; but even 
before they understood the nature of an electric charge they would 
find that the labours of J. J. Thomson had enriched the science of 
our times with what appeared likely to be a unifying and compre- 
hensive generalisation such as philosophers of all time had gro 
after. 

At the conclusion of his address the chairman illustrated by a 
few simple experiments the most recent views of the passage of the 
electric current through liquids, solids and gases. They had been 
taught that they could only have conduction of electricity with 
matter and that through absolute vacuum electricity . could not 
pass. It passed in the liquid with the atom ; it passed in the solid 
from atom to atom; how did it pass in the gases? Dr. Lodge 
showed the electric. discharge in a Crookes's tube, deflecting it with a 
magnet, and observed that that was one of the most extraordinary 
phenomena. They saw there the nearest approach to the electric 
current itself. There electricity was conveyed without matter, it 
was & disembodied electric charge. The atom was ordinarily 
associated with a charge, and force was required to separate them. 
This atomic charge when separated was known as an electron. 
Here, then, was a flow of electrons by themselves. A revolving 
electron was a magnet. A vibrating one started light vibrations. The 
electron, Dr. Lodge said had many of the properties of matter; for 
himself he felt that it had all the properties of matter. Inertia, the 
fundamental principle of matter, now: begun to be explained. 
When first met with in electricity it was not called inertia, it was 
called self-induction. Self-induction was going to explain, he 
believed, the inertia of niatter, and the law of motion iteelf. It 
remained to be proved that the atom was eomposed of electrons, 
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that the whole of matter was unifled, that the different kinds of 


atoms only consisted of different numbers of electrons. . 

Prof. PERRY proposed a vote of thanks to Dr. Lodge for his 
address. He thanked the chairman for his references to himself, 
observing that engaged in the crusade in which he was engaged, and 
subject to much adverse criticism, praise of the kind he had received 
from Dr. Lodge was of great value to him. All the scientific world 
was watching to see what Dr. Lodge was going to make of the great 
problem that had been set before him in the Birmingham University. 
Prof. Perry went on to deprecate the tendency in the parent Insti- 
tution to array professors and engineers against one another, and 
advocated the cultivation of a spirit of mutual helpfulness, as 
between men whose various endowments must be inter-dependent 
if they were to be fully utilised. Referring to the untimely death 
of Prof. Fitzgerald, the speaker delivered an eloquent panegyric on 
his worth and his work. With regard to the prospects of the 
Local Section of the Institution they were now inaugurating, it was 
a great advantage to the members to be working in Birmingham. 
The Birmingham people were the first people in the world, he 
believed, to go in for the science of manufacture, probably the most 
important science of engineering at the present time. os 

Prof. THRELFALL seconded the proposition, and expressed his 
concurrence in the condemnation of the prevalent system of teach- 
ing mathematics in public schools, but said he did not endorse the 
perpetual tilting at their old friend Euclid. It was not so much 
the study of Euclid, but the setting up of algebra as a sort of puzzle 
for tripping lads, that was to be reprehended. Dr. was now 
devoting himself to the development, on new lines, of a University 
untrammelled by a past age. They must all wish him “ God speed ” 
in his work. 

The resolution of thanks for the address was enthusiastically 
adopted. : : 

As a close personal friend of the late Prof. Fitzgerald, the chair- 
man, before concluding the meeting, testified to his distinguished 
services to mankind, as well as to the human and domestic virtues 
which illumined his life. 


ELECTRIC LIGHT CHARGES. 


WE mentioned last week in our “Notes” that a conference was 
held at the Board of Trade on 6th inst. of representatives of the 
London County Council and London and country electric light 
supply companies and others with reference to the proposal of the 
Board of Trade to reduce the maximum charge for electric lighting 
from 8d. to 6d. per unit. For the following summary of the pro- 
ceedings we are indebted to the Times. 

Sir CourtENay BOYLE, who presided, said they were met to re- 
consider the maximum price which the Board of Trade should put 
into the electric light provisional orders before Parliament this 
session. The Board had sent round a notice to the effect that they 


thought the mazimum of 8d. per unit should now be reduced. The 


Electrical Engineers’ Institution had urged reasons against the 
reduction this year. The London County Council, on the other 
hand, supported the reduction. 

Colonel Crompton, on behalf of the electrical engineers, said 
they considered that the proposal to reduce the maximum charge 
would prevent electric lighting in small country places. There were 
two distinct classes of orders for electric light. There were those 
for populous districts, and the orders from those parte of the country 
which had not yet got the electric supply. The very small advan- 
tages to be gained by reducing the maximum in every district could 
not be weighed against the disadvantages of preventing the instal- 
lation of electricity all over the country. The reduction could not 
result in any great advantage to the community in general, and the 
Board of Trade should hesitate before enforcing the regulation. 

Mr. MorpeEy also spoke for the electrical engineers. 

Mr. R. P. SELLON, chairman of the electrical section of the 
London Chamber of Commerce, said that in many cases people in 
small districts would be willing to pay a shilling or more per unit 
in order to have the electric light. The proposed Board of Trade 
regulation would render it impossible for a corporation or a company 
to instal the light for a widely-scattered population where it would 
be so acceptable. He thought that in certain cases a high maxi- 
mum should be allowed. 

Mr. Svpssx Morse, Mr. WAKEFIELD and Mr. PriroHarp and 
others having spoken against the proposed reduction, in the interests 
of various bodies having to do with the electric light, 

Mr. BLAXLAND, for the London County Council, said the con- 
tention of the Council was that the average maximum price should 
not exceed 6d. per unit. For instance, the regulation might allow 
of 7d. per unit for the first year, and 5d. or 4d. in subsequent 
years, but their desire was to have an average maximum of 6d. per 
unit, | 
Sir CounrENAY BoyLE, in reply, said that the Board of Trade 


was not in the least disposed to take any step which might 


discourage the provision of electrical energy. On the contrary, 
they were most anxious that every facility should be given to 
encourage in the best way possible the development of electrical 
science and electrical distribution. They therefore would not lay 
down any hard and fast mle. They did think, however, that the 
normal 8d. unit was too high. The Board said that very 
deliberately, so that that expression of opinion might sink into the 
minds of gentlemen. concerned in the promotion of provisional 
orders But as regarded this year the Board would not adopt a 
hazd and fastrule. In small places it might be left open to the 
promoters to show reasons why an 8d. maximum should be kept up, 


but the onus of proving that lay upon the promoters. The Board con- 
sidered that anything which they could do to encourage the maximum 
demand and supply ought to be done. The decision of the Board 
would be this—that it would not be a hard and fast rule to reduce 
the 8d. per unit to 6d., but where good cause could be shown for an 
8d. or 7d. maximum, with or without the sliding scale arrangement, 
the Board would take into their careful consideration the repre- 
sentations made to them on that behalf. He merely wished to 


point out one tbing—viz, that the wholesale consumer took care 


of himself, but that the small retail consumer who wanted 
electrical energy for a short time, and in a small quantity, must 
rely upon the mazimum limit of charge. He had nothing else to 
rely upon. 07 

Mr. BLAxLAND: The normal price is to be 6d., and the onus rests 
upon the promoters if they want more. 

Sir CouRTENAY BovrE: No: I should think a 7d. maximum would 
be adopted in a normal case. In very large populous places we shall 
try to adopt a 6d. maximum, in ordinary cases, 7d. In special cases 
cause must be shown why it should be 8d. 

Colonel CRoMPTON, on behalf of the electrical engineers, said the 
decision was very satisfactory to them. 


THE BOARD OF TRADE INQUIRY re ELEC: 
TRICAL PRESSURE. 


" (Continued from page 435.) 


AT the i pas, Si the resumed inquiry on Thursday in last week, 
Sir Courtenay Boyle again presiding, the PREsStDENT said he had to 
rule that the Board of Trade had power to alter both the proviso and 
the award. | 

Mr. Moox, in opening the case for the Chelsea Company, said that 
his company did not work under the same difficulties as the West- 
minster company as regarded having to meet extortionate demands 
on the part of consumers. At present they had no obstructionists 
standing out in Chelsea, but they had 500 100-volt consumers, and 
what they were afraid of was not that they might prove obstructive, 
but that, through being misinformed as to the effect of the change, 
they might object to it. There was an idea in some people's mind 
that the higher voltage was dangerous, and others were afraid that 
the alteration would involve great disturbance of their premises. 
Under these circumstances the company thought it was nota case 
in which the veto should be placed in the consumers' hands, but 
it should be in the hands of an independent arbitrator. 

Replying to the PRESIDENT, Mr. Moon said he was not sure 
whether they had got the consent of the L.C.C. to the proposed 
change. He did not think in the case of the Chelsea Provisional 
Order the County Council had the same power that they had under 
other orders. Y Gi Ld. deo 

Mr. Percy STILL, the chief engineer to the Chelsea Electric 
Supply Company, gave evidence as to the system adopted by that 
company for supply. He said that they gave a continuous current 
supply on the three-wire system at present, so that they had 
200 volts pressure on the outside wires and 100 volts between the 
two adjacent wires. They generated at 1,000 volts pressure and 
transformed down to 200 and 100 volts. The benefit to the com- 
pany, as far as capital outlay was concerned, in converting the 
whole of their system to & 200-volt pressure would not be so great 
as in the case of the Westminster Company. So long as they had 
any 100-volt customers left, they would have to keep a separate 
system of mains for the continuous supply of those customers and a 
separate plant, or to introduce motor transformers in the con- 
sumer's premises. That would involve considerable extra expense 
in the cost of supply. 

Is it, in fact, more expensive to supply 100-volt cur- 
rent to your consumers now than to supply the 200-volt 
current ?— Yes, it is. The loss in distribution is very much 
greater with the 100-volt supply than with the  200-volt 
supply. The principal reason for the extra cost lies in fact that we 
cannot make use of the advantage of the present capital expenditure 
in our mains to the full extent. Continuing, witness said that they 
would be able to put two or three times as many lamps on the same 
wires if they were enabled to increase their pressure. The relative 


. cost of supplying consumers at 100 volts continued to increase as the 


number became smaller and smaller. Altogether they had a total 
of 2,082 consumers, and of those 1,516 were supplied with current 
at 200-volt pressure and 566 with the 100-volt current. About 500 
of their consumers voluntarily changed over from the 100 to the 
200-volt supply. They had not attempted to urge their consumers 
to come over in any way to the 200-volt supply ; it had Leen simply 
a voluntary action on their part up to the present. They were able 
to supply the current on better terms to those who took the 200-volt 
supply. Their charges were 6d. a unit for 100-volt pressure, and 


-for the 200-volt pressure they charged on what was known as 


the maximum demand, which was first in use at Brighton, and in 
their case the charge for the units corresponded to the maximum 
demand during an average of 14 hours per day—that was 6d., and 
any units used beyond that amount were charged at 3d. "The adop- 
tion of that system had caused them a considerable diminution in 
their receipts. The average price paid last year was about 5d. per 
unit, and that meant a reduction of about £3,000 in the charges of 
the company. Their maximum power of charge was 10d. per unit. 
The 6d. per unit which they charged to 100-volt consumers involved 
a loss to the company, and therefore they had issued a notice that 
on and after July next the charge for the current would be 7d. per 
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unit, and as the numbers taking the 100-volt pressure got fewer and 
fewer, they would be compelled to make the charge higher and 
higher to cover themselves. The existing installations in the houses, 
if they had been properly carried out, would enable the consumers 
to put more lamps on their installations without any alteration if 
they were supplied at a higher pressure. Regarding the question 
of saving on capital outlay, it was rather a difficult thing to 
calculate in the case of their company, but he should say 
that during the course of the next 10 years they would make an 
average saving of about £5,000 and £4,000 per annum. At present 
that was a wasteful expenditure from the point of view both of the 
company and the consumers. 

Mr. S. Bayngs, electrical engineer to the borough of St. Pancras, 
said that when that body started supplying electricity, they com- 
menced supplying at 110 volts pressure. Since that time it; had 
been doubled, and he believed they were the first undertakers to 
supply at 220 volts. Nearly all the consumers took the new supply, 
but one stood out, and it had cost the borough over £2,500 to 
provide mains to continue to supply that one man. In the 
interests of the supplier, as well as the consumers, it was necessary 
that the power should be taken out of the consumers’ hands and 
vested in the Board óf Trade. He agreed that there would be 
considerably economy in working, and that there was no danger 
from the increased voltage. 

Mr. Massey, who appeared for the Crown, said that if the Board 
of Trade granted the request of the companies, there should be a 
provision added that none of the cost of the conversion should be 
borne by the consumers. If the wiring of the 2,000 or 3,000 lamps 
in the State rooms of Buckingham Palace had to be overhauled, the 
cost would be about £1,500, and there were many buildings besides 
the royal palaces where very considerable expenditure would be 
entailed, and it was not right tbat the consumer should have to pay 
for that. 

The inquiry was adjourned till Tuesday. 


At the resumed sitting of the inquiry on Tuesday, Mr. 
DaNCKWERTS opened the case for the City Corporation, who are 
opposing the application of the companies. In the course of a long 
argument, Mr. Danckwerts said that the companies were not entitled 
to change the pressure which they had declared, unless it was made 
necessary, or was in consequence of some change in the standard 
pressure, and he maintained that they had not made out either of 
those propositions. All they said was that they could not supply 
the two pressures on the same mains, but that it would necessitate 
the installation of transformers in some of the consumers’ premises. 
He could have understood the position of the companies if they had 
asked the Board of Trade to remodel the whole of the clause; but 
it seemed illogical to ask simply for & change in the proviso. The 
companies had admitted that by continuing the mains, some at a 
lower pressure and some at a higher, that they would be able to 
continue to supply the two voltages, and Sec. 4 of the regulations 
expressly contemplated their having mains of different standards. 
Further than that, they admitted that they could, either by the 
use of transformers or by sub-stations, continue the supply at a 
lower pressure, and therefore the alteration sought for was 
one merely for the convenience of the companies and for the 
saving to them of capital expenditure. He submitted that no good 
case had been made out to warrant the Board of Trade altering the 
proviso. In the case of large consumers and public bodies such as 
the London County Council, the City Corporation, Buckingham 
Palace, large hotels, &c., there would be no difficulty whatever in 
having the transformers on the consumers’ premises, and in other 
cases what was there to prevent the companies groupiug the con- 
sumers together and supplying them at a lower pressure by means of 
transformers? That could easily be done if the companies so 
desired, but the truth was that they wanted to make this change, 
which was for their own benefit, solely at the expense of the con- 
venience of the consumer. But supposing the Board of Trade con- 
sidered that the proviso should be altered—he would ask, were the 
changes to be made irrespective of the number of consumers who 
were holding out? He (Mr. Danckwerts) submitted not. He could 
conceive that where there were one or two, or even a dozen, con- 
sumers at low pressure who were standing in the way of con- 
siderable improvement, that there was a case there for the 
intervention of the Board of Trade, and for that body to say 
whether or not it should be forced upon those consumers to change 
their supply, or whether or not there should be forced upon the 
company to adoptsome means, like the use of transformers, to supply 
these particular consumers at their old pressure, or whether or not 
the consumer should be given the option of continuing his present 
supply upon the terms of having a transformer upon his premises. 
He could understand those questions being submitted to the Board 
of Trade when it was the case of a few people standing out, but in 
the case of the City there were in round numbers 4,500 consumers 
who came within the proviso, and surely it would not be right to 
force those alterations upon such a large number of consumers, 


purely for the benefit aud for the convenience of the companies. 
That showed that there ought to be some limitation to be determined 


by some authority in every case as to whether or not the proviso 
should be dispensed with. For example, there might be a street 
iu which there were, perhaps, 20 or 30 consumers having a reasonable 
number of lamps between them, and in that case the Board of Trade 
might very well, as à judicial and impartial body, say that the 
company should provide, by means of trausformers, for supplying 
those people at their present pressure, and it might also 
be possible to arrange for the erection of transformers 
to serve a certain number of consumers in a district, 
although not in the same street. He would remind the President 
tiat Prof. Kennedy in his evidence had admitted that the change 


would not benefit the consumer, but that the people to benefit 
would be the shareholders of the companies, as far as regarded 
capital expenditure. It must always be remembered that com- 
panies who had appeared at that inquiry had never found any 
difficulty in supplying, notwithstanding the existence of this pro- 
viso, and therefore, if the proviso was to be altered it must be 
incumbent upon the companies to overhaul the consumers’ fittings, 
&c., at their (the companies’) expense. But then they might come 
to this point—that the company might say, We have done enough, 


` and we don’t think that we ought to be required to do more,” and 


in such a case he (Mr. Danckwerts) thought it ought to be in the 
power of the Board of Trade to say who was right, the consumer 
or the company, and to make an award accordingly. Then on 
the question of costs, any matter in dispute should be left to the 
discretion of the Board of Trade or the arbitrator. 

The PRESIDENT: Why not apply the Arbitration Act of 1889? 

Mr. DANckwEBT8 replied that the objection to that course was 
that very often arbitrators split the costs between the two parties, 
and he submitted that in cases where a company was found to be 
wrong, they should pay the costs without any question of arbitra- 
tion. With regard to the important question of lamps, he would 
ratherthat that should be settled by the Board of Trade than by the 
evidence of expert witnesses. The continuous test to which Prot. 
Kennedy had subjected the lamps upon which he had experimented 
was not a test which applied to every-day conditions of burning, 
when the lamps were being constantly lighted and relighted. He 
would suggest that the Board of Trade might carry out experiments 
in their laboratories with lamps. 

The PRESIDENT: But the Jaborstory test is not an actual con- 
sumer's test. 

Mr. DANCEWERTS said he meant that the tests should be as nearly 
as possible such tests as would cover the every-day conditions of 
lamps. 

Mr. BALTOUR Browns said he would have no objection whatever 
to the Board of Trade making the tests suggested. 

The PRESIDENT said he had prepared a clause which, he thought, 
might meet with the approval of all parties. He did not put it 
forward as in the least wishing to announce any decision by the 
Board of Trade, because, of course, any decision would be made by 
the Board itself. The clause he had drafted was as follows:— 
Provided that no change shall be made in the pressure of the 
supply to any premises which on were supplied 
with energy by the undertakers except with the consent of the 
consumer ; but where the consumer withholds his consent after the 
undertakers have offered to pay the reasonable cost of, or incidental 
to, the change, the undertakers may appeal to the Board of Trade, 
and that Board may, if they think fit, dispense with the consent of 
the consumer on such conditions as the Board impose. 

“The Board of Trade may, if they think fit in any case, refer to 
the arbitration of a sinyle arbitrator appointed by them, the question 
of the conditions to be imposed under this provision. 

“The arbitration shall bə subject to the provisions of the 
Arbitration Act, 1889, as if the arbitration were pursuant to a sub- 
mission, and shallalso be subject to the like provisions as an arbi- 
tration in pursuance of a special Act under Part 1 of the Board of 
Trade Arbitrations, &c., Act, 1874." 

Mr. BALrouR Browne said he was perfectly willing to agree to 
that clause. 

The Hon. A. LvrrTLETON said that in the event of the clause being 
accepted, he considered that the arbitration should be subject to 
the provisions of the Lands Clauses Act, under which Act no 
claimant could ever be made to pay more than his own costa. 

Mr. DaNcKWERTs said that he accepted the principle of the clause 
if there was to be any alteration at all. 

Mr. Cross, on behalf of the consumcrs opposing the Westminster 
Company, was not disposed to accept the clause, 

Mr. BALFOUR Browns said he must ask the President to stick to 
the arbitration clause he had proposed. 

Mr. RosxILL said that the clause would be acceptable to the City 
companies. 

The PRESIDENT said he thought it would be desirable at that 
stage to adjourn, so as to give all parties an opportunity of con- 
sidering the clause and submitting any amendments or additions 
they might think necessary. 

The inquiry was then adjourned until Thursday. 


CORRESPONDENCE. 


Brighton Cable Tender. 


Enclosed are copies of correspondence on this subject which 
may be of interest to your readers, I think the letters fully 
explain the position in which the controversy stands at 
present. | | 
| A. H. Howard. 
Sceretary Cable-Makers' Association. 
Westminster, S.W. | 

[copy.] —-"- 
Town Hall, Brighton. 

February. 27th,. 1901. 

Dear Sir,—Your letter of the 8th inst. the receipt of which I 


acknowledged on the 9th inst., has been, submitted to the Lighting 
Committee of the Corporation, and in reply thereto, I am instructed 
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to inform you that you are in error in stating that several of the 
recent tenders sent in for cables for the Corporation of Brighton 
were substantially lower in amount than the tender of the Union 
Cable Company, which was accepted; that when consideration had 
been given to the effect of the alterations made in the conditions by 
the persons and companies whose tenders were apparently the 
lowest, it was found by the committee that they were, in fact, not 
80, and that the Union Company's tender was undoubtedly the most 
advantageous to the Corporation. . 

I am further directed to inform you that the Lighting Committee 
of the Corporation are willing at any time to consider any 
suggestions made by the Association or any of its members for the 
alteration of the conditions attached to the specifications for the 
supply of cables for the Corporation, but they cannot consent to 
any alteration in the conditions, when once issued, being made by 
persons tendering, inasmuch as alterations so made would render 
& fair comparison of the tenders received exceediugly difticult, and 
perhaps impossible. 

| Yours faithfully, 
(Signed) F. J. TILLSTONE, Town Clerk. 
A. H. Howard, Esq. 
Honorary Secretary, 
Cable Makers' Association, 
2, Queen Anne's Gate, 
Westminster, London, S.W. 


Cable Makers' Association, 
2, Queen Anne's Gate, Westminster, S.W., 
March, 1901. 
Francis J. Tillstone, Esq., | 
Town Clerk, | 
Town Hall, Brighton. 


Re CABLE TENDER. 


Dear Sir,—Your letter of February 27th has been considered by 
the Cable Makers' Association, and I am requested to point out that 
the facts of the case do not support your contention that the 
foreign tender accepted was undoubtedly the most advantageous to 


the Corporation. This is shown by the prices of the various firms, 
as stated below :— 
| ; | 
— Á: | Cables. | eoe A Total. 

= £P uou... 8 
Johnson & Phillips. 13,335 0 O 30 0 0 13,365 0 0 
W. T. Glover & Co. . . 13,731 13 4 89 9 2 |13,821 2 6 
B. I. W. Co. (rail) .. 13,859 0 0 By rail £95 13,954 0 0 
B. I. W. Co. (sea) 13,859 0 0 By sea £75 13,934 0 0 
Foreign tender accepted, including carriage 13,952 0 0 


The carriage on the empty drums given iu the second column is 
obtained from the weight of the drums nccessary, and the railway 
company's charges to each manufacturers works; so that even 

ing into account this cost of carriage (which is assumed to be 
included in the foreign tender) there is a difference in price in 
favour of the lowest British firm of £587. 

The only other point which might be taken as increasing the 
cost of the British tenders is the stipulation that if the drums are 
not returned, carriage paid, within three months from date of 
delivery, two-thirds only of the original price charged would be 
allowed. As presumably the extensions of the circuit are carefully 
planned out and the order of laying cables arranged, three months' 
time should be ample for emptyiug and returning drums; and the 
probable cost of keeping some few drums beyond the three months 
would be very small. But even if every drum were kept more 
than the stipulated time the one-third of the cost paid to the manu- 
facturer would still leave Messrs. Johnson & Phillips's tender con- 
siderably below the accepted one. The total number of drums 
required would be 130. These would be of various sizes and prices ; 
but the average price would certa‘nly not be more than £3 per 
drum, or a total cost of £390. Assuming that none of these drums are 
returned within three months, the Corporation would have to pay 
£130 as a maximum charge. This would still leave Johnson and 
Phillips's tender £457 below that of the Union Cable Company. 

Referring to your statement that the Corporation is willing to 
consider any suggestions for the alteration of the conditions, but 
cannot consent to any alteration in the conditions when once issued, 
itis obviously impossible for anyone to suggest alterations to a 
specification which they have not seen; and your proposition is 
untenable unless it is taken to mean that all tenderers must accept 
the conditions, however onerous they may be, and then ask as a 
favour that those objected to may be modified. I would point out 
that this is not a sound business proceeding, and any responsible 
firm would object to agreeing to conditions which they could not 
carry out. 

The conditions of the Cable Makers’ Association were published 
iu October last. Copies have been sent to all consultiug engineers 
and station engineers; among others to your consulting engineer at 
Brighton. 'They were, moreover, published largely in the technical 
Press. Therefore, so far as is possible, the suggestions which you 
say your Corporation is willing to consider, were made to your 
consulting engineer, and through him, of course, to you. 

As you are aware, the Cable Makers’ Association in dealing with 
mains for town lighting, has endeavoured to standardise the general 
conditions of contracte, but does not consider the question of price, 
so that in no sense could it be looked upon as a ring for obtaining 
excessive profits. 


Maximum Price of Electrical Energy. 


In view of the general interest created by the proposal of 

the Board of "Trade to reduce the maximum price chargeable 
under Provisional Orders from 8d.to 6d., it may interest 
your readers to have the following copy of a clause suggested, 
after full discussion, by the electrical section of the London 
Chamber of Commerce in a recent letter to the Board of 
Trade, as likely to meet the views of the Board, without 
any prejudice to the interests of the electrical industry, and 
the use of the maximum demand system of charge. 
The clause which was brought forward by Mr. Percy 
Mellon, representing the electrical section of the Chumber, 
at the meeting at the Board of Trade on the 6th inst., is as 
follows :— 

Where undertakers charge any consumer by the actual amount of 
energy supplied to him, they shall be entitled to charge him at the 
following rates per quarter :— 

For any amount up to 20 unite, 13s. 4d., and for each unit over 
20 units, 8d., provided that if any one year after the first complete 
year of working the general average price of electrical energy 
supplied for all purposes under the order exceeds pence per unit, 
then for the following year a reduction shall be made equitably 
calculated to bring such general average price down to pence 
per unit. 

This suggestion appeared to meet with the general con- 
currence of the Board of Trade, and of the majority of 
those present. 

Kenrie B. Murray, 
Secretary, London Chamber of Commerce. 
March 6th, 1901. 


* Stopping ” Loads on Energy Meters. 


We notice in your issue of March 1st an account of an 
interesting experiment made upon one of our meters by Mr. 
Campbell. Permit us to point out that the meter he 
employed was of a pattern we do not now manufacture, and 
that no amount of self-induction ever met with on ordinary 
circuits will cause the stoppage of our modern instruments. 
Meters of the kind Mr. Campbell refers to were sold as only 
suitable for use on circuits possessing no appreciable self- 
induction. 

Chamberlain & Hookham, Ltd. 


Depreciation. 


I have read with considerable interest your article on 
* Depreciation," but cannot agree with your conclusions, as 
figures show that local authorities, certainly in the provinces, 
set more aside than any electricity supply companies I am 
aware of; nor do companies, so far as one can ascertain from 
their accounts, set aside any sum towards the sinking or 
redemption fund, whereas local authorities must do so, and 
therefore I consider a local authority is perfectly justified in 
treating this sinking fund as a redemption fund, and whether 
or not it is necessary to add to this amount set aside in order 
to increase the total amount put towards depreciation, must 
depend upon circumstances. However, for the present, in 
Tunbridge Wells, I am quite satisfied for the sinking fund 
to form the depreciation fund. If you refer to the 
companies' accounts, you will find that, with the exception 
of the Brompton Company, which sets aside 3:84 per cent., 
the St. James's Company 3°65 per cent., and the Westminster 
Company 3°56 per cent., all the other companies are in a 
much worse position with regard to depreciation than any 
local authority which has to repay its loan within 25 years. 
The depreciation in Tunbridge Wells I have worked out 
as follows :— 
£. 
On the buildings I allow 1 per cent., which equals 61:9 

» machinery 4 per cent., which equals 53176 

„ mains 24 per cent., which equals ... 363:60 

» meters 6 per cent., which equals ... 113:26 

„ electrical instruments 5 per cent., which 


equals tds p 980 seis T 771 
» public lamps 24 per cent., which equals ... 64°20 


which represents 2:83 per cent. of the total capital. It is 
true we did, in order to make ourselves doubly safe, carry 
forward a sum of £2,039 2s. 6d., but this was to meet any 
unforeseen emergency, and to prevent having to increuse the 


price charged to consumers, should fuel or other items go up. 


However, from what J have seen, I am under the impression 
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—wrongly or otherwise—that the plant of a local authority 
at the end of a year's working, is kept in better order and 
repair than that of companies, as there has been no reason 
to stint the cost of repairs during the year, but every induce- 
ment to keep the machinery in thorough working order, 
which inducement is not so strong in company working. 
The average price charged in Tunbridge Wells last year 
was 4°7d. per unit for private lighting, and 1:59d. for public 
lighting, which prices cannot be considered excessive with 
coal at, 368. a ton ! x | 
: | Horace Boot, 85 
Consulting and Resident Electrical Engineer to the 
N Tunbridge Wells Corporal ion. 
March 6th, 1901. | 


May I be allowed to add the following remarks to those 
of Mr. David Urquhart on the subject of depreciation ? 

Most people will be disposed to agree with him that many 
modern engines will last 15 years or more; but age is not 
the only reason for discarding machinery, as Mr. Urquhart 
says. It is sometimes advisable to do so to secure greater 
efficiency. It would be very rash to prophecy that the plant 
which we consider to-day to be extremely good, will appear 
to us in the same light 15 years hence. 

Cables, like accumulators, are difficult of assessment for 
wear and tear, although, of course, not in the same degree. 

But there is another aspect to the question. In “strict 
justice" ought not appreciation to be taken account of? 
Land may increase in value to a very great extent ; and it is 
possible for copper mains, &c., to do so too. Forty years is 
a long time to look forward to. 

Under the circumstances would it not be more equitable 
to the present and succeeding generations to have a periodical 
survey, say every seven or ten years, with a new valuation 
and fresh start each time ? 

i e George H. Corringham. 
[We deal with these letters in our leading columns this 
week.—Eps. ELEC. Rkv.] | 7 


Storage Batteries for Electrical Traction. 


I have read with considerable interest your editorial com- ` 


ments on the paper I recently read before the Manchester 
Section of the Institution of Electrical Engineers, and while 
cordially thanking you for your general endorsement of the 
views expressed therein, I feel there are one or two points 
that you have very clearly misunderstood. 

In the first place you take exception to my. allowance of 
74 KW. per car. Actual experience has proved this figure 
to be nearer the mark than the 6 kw. you suggest, if all 
conditions of working are taken into consideration. Under 
special conditions your figure may possibly be obtained, but 
I should certainly be interested to know of a station where 
it has not been exceeded during a year’s running. 

So far as the cost of batteries is concerned, the figure 
I gave was in no way an estimated one, but is a figure that is 
daily being quoted, for reasonable sized batteries. 

The whole question of the value of a battery on a line 
depends entirely on the employment that is made of it, and 
my objection to the use of a battery as a buffer simply, was 
certainly not based, as you state, on the fact that it required 
a careful predetermination of the characteristic of the 
generator—this was stated to be a necessity, not an objection 
but for the reason that no adequate use could be made of 
it under these conditions of working. | 

Your surmisal that there must be the same drop of the 
line voltage as on the buffer system to enable the battery fo 


discharge when used in conjunction with a reversible booster 


is totally erroneous, and I ain afraid points to the fact that 


* 


you fail to grasp what the special function of a booster of 


this type is, viz., at times of discharge to add its voltage 
to that of the battery, and so assist the discharge, and at 


times of charge to add its voltage to the line volts and assist 
the charge. As an actual matter of fact, there is no drop of 
the line voltage, the extra call for current from the battery 
and consequent fall in battery pressure causes the boost to 
increase simultaneously so that the line volts remain 
unaltered. 

G. A. Grindle. 


) 


` with regard to workmanship. 


The Electrical Trades Union. 


I have been much interested in reading the ** proposed 
new rules of the E. T. U. for the protection of **wiremen's 
interests and the remarks and correspondence thereon. 

I have myself been practically engaged in wiring, being 
also qualified to undertake dynamo erecting and repairs I 
fully agree with **Jointer" about the class of men who are 
members of the E.T.U., having come into contact with 
many of them in connection with my work. Many of them 
require as many, and often more, instructions as to how to 
carry out some of their work, as an apprentice with six 
months’ experience; these are the men who must be paid 
94d. per hour. I know several who have been made 
members of the E.T.U. as wiremen, who at the time of 


joining had not more than a few months’ experience. I 


consider ita most unfair clause to the employer, that, as 
regards overtime, each day is to stand by itself, as there are 
many wiremen, who, having worked over one or two nights, 
would remain away from work a day or two and so bea 
source of loss and annoyanee to the employer. I think 
overtime should not be paid until a full working week has 
been made, except in the case of compulsory holidays. My 
experience may have been unique, but when I worked on 
accumulator and similar jobs I asked for and received, 
without the slightest objection, an extra allowance, without 
any compulsion. As regards limiting apprentices to one for 
four men, I think that is absurd, and likely to be a source 


of friction, as in no trade more than wiring is the assistance 


of apprentices or other assistants more useful to a skilled 
man. Anyone who has been on large wiring jobs where 
there are numerous walls, which wires have to be put through, 
will see the time that would be wasted if a man had to wait 


for assistance till the other three men had done with the. 


assistant or apprentice. I was never a member of any 
society, yet I always secured agrecable conditions of work. 


Formerly a Wireman. 


Seeing the letters in your journal relating to Wiremen ” 
I cannot help writing to corroborate **Jointer's" statements 
I have served 12 months 
with a London supply station as tester in the change-over 


department, and have seen and condemned any amount of 


work which would have disgraced a year-old apprentice to 
the wiring trade. 

The fact is, any man with a saw and mitre block can get 
engaged as carpenter to an electrical firm, and at the end of 
a year or less will blossom out as a full-blown ** Wireman,” 
another year will see him an “ Electrician," and when he has 
seen a motor fixed he is an * Electrical Engineer." One man 
I know, now getting full wireman’s pay, only a year ago was 
a porter in a railway goods yards. 

While this state of things is possible we cannot expect to 
get good work. It should be made compulsory for every 
wireman to pass an examination in wiring, but at the same 


time he must be given an opportunity to do so. Otherwise 


all the writing to journals in the world will do no good. 

The City and Guilds and the Polytechnic already have 

examinations which serve all practical purposes. | 
Anti-Wire-buster. 


Referring to last week's question, What is a wireman ? 
I am very much interested, and“ Jointer" has my sympathy. 
In my opinion 95 out of every 100 so-called wiremen are 
* scrap.” I know that 64d. an hour round Manchester district 
is an enormous salary. I was also a member of the so-called 
Electrical Trades Union (Salford Branch). I left the club- 
room one Saturday night in disgust; two accumulator Jar 
washers-out made application for membership, and they were 
accepted. I myself am strongly in favour of Trade Pro- 
tection, but it must be trade, not universal knobsticks. 
“ Jointer " will find that good men can always hold their 
own against others; and as for Electrical Trades Union, 
there is none yet worthy the name. 


J. Johnson Wood. 
Broadway, Salford, Manchester. | 


z "* 
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May I, as a trade unionist, be allowed by your courtesy to 
criticise an article appearing in your issue of the 1st inst., 
and which to my mind, and that, no doubt, of many others, 
does us a grave injustice. 

The writer of the article has undoubtedly some remarkable 
notions upon most matters he deals with, but particularly in 
regard to the qualifications necessary, and those possessed by 
the wiremen of to-day. 

He would lead the uninitiated to believe that no skill 
whatever is required for the work undertaken by that much- 
abused individual. ä 

It may be news to him to learn that we have little to 
settle with the other unions, and are on amicable terms with 
all. Respecting his contention as to our having to leave the 
cutting and screwing of iron pipe to fitters, the wiping of 
joints on lead-covered wire to plumbers, and the running of 
casing to carpenters, he is grossly in error. 

I could name very many jobs where wiremen have worked 
all the iron barrel, and have not been interfered with by 
the fitters, and the same will apply to the plumbers and 
carpenters respectively. In fact, we claim the right (and 
our claim is respected by other trades) to fix any casing or 
piping of whatever material that is used as an envelope for 
wires carrying electric current. 

It is a peculiar and interesting commentary upon another 
portion of his article to state that the proposed rules (though 
stupid) are those that have been in use for some years 
past by the best contractors. The rates of pay also are those 
that a fair proportion of London employers have been 
willing to pay, and have paid for some considerable time to 
skilled wiremen, who are not “half castes.” And here I 
may mention that this appellation would apply to some 
contractors as honestly as it, unfortunately, does to some 
men. 

But, sir, we contend that these **half-castes" are the 
creation of employers who work upon the lines suggested by 
your contributor, and again, are we really to believe that 
employers are so generous or foolish as to pay the wages they 
do for work that can be done—according to the article—by 
boys at, perhaps, a quarter of the rate that is paid to the 
man ? 

The “ installation " laid out in the office is a novelty to 
most of us (except on very large jobs, where a consulting 


engineer is employed), and not being well acquainted with it, 


I refrain from comment. 

The aim of our union is, and has been, not only to better 
the pay of the man and his conditions of labour, but also 
to better his relations with his employer. 

I cannot do better here than paste into my letter“ Clause 
2,” Rule I. of our registered rules. 

* 2. The objects of the Electrical Trades Union are: By 
mutual effort to place ourselves on a foundation sufficiently 
strong to prevent further encroachments on our trade rights 
and privileges. We propose to establish an apprentice system, 
to maintain a higher standard of skill, to encourage the for- 
mation of schools of instruction in various branches for 
teaching the practical application of electricity and for trade 
education generally, to cultivate feelings of friendship among 
men of our craft, to settle all disputes between employers 
and employés by arbitration (where possible), to assist each 
other in sickness and distress, to secure employment, to 
reduce the hours of daily labour, to secure adequate pay 
for our work, and by legal and proper means to elevate the 
moral, intellectual, and social condition of all our members." 

Yourself and readers will, I feel convinced, remark that 
the objects are good and commendable, and such as are 
acceptable to both parties. It would be well had we a little 
more encouragement from some sources. 

I may say that in nine cases out of ten where an employer 
has applied and has been supplied with a man from our 
society he has been entirely satisfied both with his behaviour 
and workmanship, and has conclusively proved this by 
seeking our aid again. 

This is evidence surely that the hostile attitude suggested 
by the article is unnecessary, and, if I may say so, the whole is 
a somewhat unwarranted attack upon a body of men (trades 
unionists in general) whom even the late Colonel Dyer pro- 
claimed as beneficial and essential. 

In conclusion, I may say that a trade union does not fix 
a man’s rate, but merely fixes a rate below which he is not 


allowed to work (except in the case of aged men, who are 
usually allowed to get what they are worth). 

The 104d. per hour your contributor seems to think so 
exorbitant, is exceeded, and, I may say, doubled, by many 
of my fellow members. | 

With apologies for thus troubling you. 

I f J. P. : 
(A Member of the E.T. U.) 
Northwich, March 7th, 1901. 


[The writer of the above letter, on his own showing, has 
had a very limited experience in electrical wiring work. 
Apparently he is not accustomed to working to plans, and 
considers an “ ‘installation’ laid out in the office a novelty 
to most of us”—zi.e., the members of the E. T. U. This 
simply proves that the unionist wiremen are not men of 
much experience. The facts which “J. P." styles “ extra- 
ordinary notions " can all be very easily verified. In localities 
where the Trades Union system is strongest, it was not 
uncommon only a short time ago—in fact, it was a recognised 
practice—to prevent wiremen doing any work that could be 
claimed by any other trade unionist; and as the greater portion 
of installation work is certainly not simply wire-laying, it left 
very little for the wireman to do. If these restrictions are 
not insisted upon so much at the present moment it is 
undoubtedly due to the fact that trade is very good, and 
there are very few unionist members ** on the books," that 
is, unemployed. As soon as there is a falling off in work 
the same tactics will no doubt be repeated. The aim of the 
Union as set forth in Clause 2, Rule 1, is no doubt a very 
good one. The unfortunate part of it is that unions 
do not as a rule aim very straight, and seldom hit 
the target which they profess to aim at. Our 
article was in no sense intended to be a hostile attack 
on any body of men, but was merely a statement of facts 
which have actually occurred, and will be corroborated by 
most engineers who have had the supervision of installation 
1 any considerable number of years. — Eps. El. EG. 

Ev. 


The Lee-Coll Battery. 


Will some one of your readers oblige me with the address 
of the makers of the Lee-Coll" storage battery as 
described in the Review of November 16th last? | 

C. B. N. 

Manchester, Murch 12th, 1900. 


[The British and Foreign Electrical Vehicle Company 
Limited, 4, Bloomsbury Place, London, W. C.—Eps. ELEC, 
REv.] 


Trolley Earthing Device. 


I have noticed in one of our leading electrical journals 
an account of an earthing device for trolley wires in the 
event of telephone or other wires falling across the trolley 
wire, viz., a long bamboo rod or pole, hollow or solid, with 
an insulated wire for connecting trolley wire direct to rails, 
thus releasing automatic switch in the section pillar or 
station. To save the trouble of using bamboo rod, I suggest 
having a S.P. switch in a box fixed to side of stairway, or 
any suitable, convenient place at each end of car, to be 
operated by driver or conductor, connecting the trolley with 
the car body, thus putting trolley wire direct to rails as soon 
as switch is closed, so that in the event of wires falling, the 
driver or conductor could thus cut out the section or the 
whole trolley wire. All that is necessary for the public to 
do is to communicate with the first car they see; also places 
could be provided on the section feeder pillars, like those 
provided for fire alarms, viz., a S.P. switch in a case, with 
instructions to break glass and put switch in, thus putting 
trolley wire direct to rails. I shall be gladif you will consider 
this idea, as I think it solves the problem now before elec- 
trical engineers; three or four of these switches in every 
4-mile length could be installed at a moderate cost. 


An Electrician. 


[This is certainly a simple suggestion, well worth con- 
sideration, and we have pleasure in placing it before tram- 
way engineers. We do not suppose, however, that they will 
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favour the idea of providing means for irresponsible 
members of the public to earth the trolley wire.— Ens. 
Erec. Rev. ] 


BRITISH INSULATED WIRE COMPANY'S 
STAFF DINNER. 


The B.I. W.'s staff dinner, which originally assumed comparatively 
small dimensions, has within the last year or two become quite an 
institution, and apart from the staff, there is now to be scen a very 
fair sprinkling of eminent electrical engineers among the guests 
who gather round the hospitable board of the B.I.W. Company. 

On the occasion of the dinner this year a saloon carriage was 
attached to the 12.15 train from Euston for the special use of those 
who, at the invitation of the B.I.W., intended to travel from 
London to Liverpool, and it is needless to say that the arrangements 
for the comfort of their guests were upon the complete scale which 
is usually experienced in connection with arrangements made by the 
company. 

The dinner itself was an unqualified success from a historic, 
musical, electrical, commercial and gastronomic point of view. 

An excellent orchestra discoursed sweet music during the dinner, 
and subsequently vocal music by the Minster Vocal Quartette 
enlivened the intervals between the toasts and the responses 
thereto. To those who are cursed with musical intuition, it was 
somewhat painful to notice the very marked difference in the appre- 
ciation by the assembled company of Paderewski's Minuet iu G, for 
instance, and of selections from the “ Belle of New York." It would 
be invidious to make any suggestions asto the taste of the audience, 
but it may be just mentioned that while portions of the “ Belle of 
New York" were accompanied by a sympathetic outburst on the 
part of many of the diners, Paderewski's minuet was entirely 
drowned by the clatter of plates, knives and forks. 

The toast of The King," given by Mr. W. MABRINEB BRIGG, who 
presided, may be summed up in the French saying, “ La Reine est 
morte, vive le Roi." 

The CH4IRMAN called upon the Hon. Arthur Stanley to propose 
the next toast, remarking that the British Insulated Wire Company 
owed a deep debt of gratitude to the hon. gentleman. 

The Hon. ARTHUR STANLEY, M.P., proposed the toast of The 
Electrical Industry." Speaking in a felicitous vein, the hon. 
gentleman said that it was characteristic of the industry that it had 
gone through much the same processes as the volunteers. First 
electricity was derided and then tolerated. In 1896 £61,000,000 
was invested in electrical concerns, while in 1900 this 
had risen to  £124,000,000. This spoke sufficiently well 
for the progress of electricity. Referring to the recent fall 
of electric wires in Liverpool, the hon. gentleman said that 
the accident only showed that authorities should give every 
facility to electrical engineers. If they knew that it was best for 
telephone wires to be underground where there were trolley wires, 
then they should be allowed to put them underground. Electrical 
engineers were experts, and as such they should have a free hand to 
carry out their business. Speaking of the position of the electrical 
industry, he thought that England would take her proper place at 


the head of the industry. That being so, the British Insulated : 


Wire Compauy, who had been pioneers in the business, should 
succeed. 

Mr. S. Z. DE FERRANTI responded. At previous gatherings he 
had, he said, foreshadowed the great development which there;had 
been in the electrical industry. He was confident that in com- 
parison with what there had been, future developments would be 
enormous. Fortunately, electrical work was looked upon in a more 
friendly manner than it was some time ago, and more facilities were 
being given for the distribution of greater electric power over small 
areas than was before given for the distribution of less power over 
greater areas. Great distribution over small areas was an important 
factor, and upon it would greatly depend the success of various 
undertakings. He looked forward to the comparatively speedy utili- 
sation of electric energy on main lines of railways, if not on all 
railways. There were overwhelming advantages to be derived from 
the change. 

Alderman T. SNAPE proposed the toast of The Visitors," which 
was responded to by Mr. W. M. Monpry. 

Mr. J. S. RAwoRTH proposed “The British Insulated Wire Com- 
pany,” to which Mr. J. B. ATHERTON responded. 

Mr. ATHERTON expressed very strong views upon the detrimental 
effect upon British trade of the Free Trade principles upheld by 
Great Britain. He cited chapter and verse for his contention that 
while in itself Free Trade was a good principle, the fact that Great 
Britain alone acted up to her convictions, placed British trade at a 
disadvantage in comparison with foreign competitors. It is evident 
that Mr. Atherton has thought deeply on this subject, and has firm 
convictions which would not be easy to shake, and there can be no 
doubt that from the B. I. W. 's point of view there is a great deal 
to be said for Mr. Atherton's contention. 

However, the subject of Free Trade is one that admits of abso- 
lutely indefinite discussion, and it was, therefore, perhaps fortunate 
that there was no one down on the list to respond to Mr. Atherton ! 

The toasts of The Directors of the British Insulated Wire Com- 
pany,” and The Chairman, were also proposed and fitly 
- honoured. 

It is felt that before long someone will discover that Prescot is 
the Athertoniensis of the ancient Romans. 


LEGAL. 


SorHERY & Co. v. MINTURN. 


MR. Justice CHANNELL, sitting without a jury in the King's Bench 
Division on Thursday, heard this case, which was a claim for work 
and labour done, and material supplied. The work was the 
installation of electric light in a private house, and the amount was 
£51. 

Mr. David appeared for the plaintiff, and Mr. Rose Innes for the 
defendant, Miss Minturn, of 14, Chelsea Embankment. 

Mr. Davip said the defendant seemed to have employed a 
gentleman named Swinton to negotiate matters for her. She was 
an extremely punctilious lady, and insisted on an estimate for every 
item of a few shillings, and the work had to be done on terms 
agreed with her within 14 days. "That was the original work, which 
came to £27. The very day that the plaintiffs’ contractors went in 
they were stopped by the defendant, and the work was suspended 
in order to allow of an inspection of the premises by some other 
parties with whom she had got into litigation, especially in the 
decoration of the premises. There was at once a stoppage of the 
work, and afterwards alterations and additions to the contract, and 
the whole thing which commenced in February did not get finished 
till May. The lady kept asking estimates for very small items, and 
wished to impose penalty clauses, and so on, and things got to such a 
pitch, that on May 16th plaintiffs declined to do any more work. 
The defendant claimed £79 for liquidated damages by way of 
counterclaim, at the rate of EI a day for the time over and above 
that stipulated for. 

In the result, his LORDSHIP gave judgment for the plaintiffs for 
£41 15s. 10d., and also for the plaintiffs on the defendant's counter- 
claim. 


LESSING AND ANOTHER v. THs ELEcTRO-CHEMICAL .COMPANY 
oF St. HELENS. 


In the King’s Bench Division of the High Court of Justice on 
Monday Mr. Justice Bigham, sitting without a jury, concluded the 
hearing of the case of Lessing and Another v. The Electro-Chemical 
Company, Limited (1900), of St. Helens, Lancashire. 

Mr. Danckwerts, K.C., and Mr. Loehnis were counsel for plain- 
tiffs, and Mr. Carver, K.C., and Mr. Spencer Bower for the 
defendant company. 

Plaintiffs were Mrs. Bertha Lessing, widow of the late Dr. 
Lessing, an electrical inventor, and Mr. Kurt, of Nuremberg, 
Germany, and their claim was for £181 18s. 1d., the value of carbon 
plates supplied to defendants, who are manufacturers of and dealers 
in various chemicals and substances, in which they employ certain 
electrolytic processes. 'The contract, which was entered into in 
April, 1900, was for the supply of 12 tons of Lessing's carbon 
plates at £38 per ton, the plates to be 18 ins. by 5j ins. The 
d:fendants said that the plates were not delivered according to 
contract either as rega.ded quality or quantity, and defendants 
count;rclaimed for damages for their works having been kept 
standing idle in consequence. 

A considerable amount of expert electro-chemical evidence was 
called as to the quality of the carbon plates supplied, and after a 
lengthy hearing his lordship, in giving judgment, said he had come 
to the conclusion that his judgment must be for the defendant 
company. The plaintiffs' own witnesses admitted that the new 
kind of plates supplied by them were not as good as the old plates 
which had been supplied by the late Mr. Lessing. It was true 
that they qualified that admission by a statement that the difference 
was so slight that, in their opinion, one kind of plate was com- 
mercially as good as the other; but he could not endorse that 
qualification. He did not think that the tests which the plaintiffs 
had had made were really rcliable tests, or made in relation to the 
circumstances under which the plates had been used. "They were 
laboratory tests, and, he had no doubt, carefully made, but they 
w2re, in his opinion, not satisfactory. The defendants had, how- 
ever, made practical tests, and had found a great difference in the 
life of the two kinds of plates, & most important matter. He had 
come to the conclusion that the plates—for what reason he did not 
know whether because the present Mr. Lessing had not the skill . 
that his father had or for some other reason —turned out to answer 
the contract sued upon were not in accordance with the contract, 
inasmuch as they were not equal or anything like equal in quality 
to the old plates which had been supplied in the late Dr. Lessing's 
lifetime. He regretted very much that over so small a matter these 
German gentlemen should have taken the trouble to come to this 
country to bring this action at great expense.. He gave judgment 
for defendants on the claim, and dismissed the counterclaim 
without costs. 


THE CUBA SUBMARINE TELEGRAPH Company v. THE WEST 
INDIA AND PANAMA TELEGRAPH COMPANY. 


In the Court of Appeal on Tuesday, before Lords Justices Rigby, 
Vaughan Williams and Stirling, the hearing was commenced of 
this case on appeal by the defendants, from a decision of Mr. 
Justice Farwell. The case was one which raised questions as to the 
construction of an agreement dated January 31st, 1870, entered into 
between the plaintiffs and defendants. The plaintiffs are the 
owners of submarine telegraph cables laid along the south coast of 
the island of Cuba, and a landline across the western extremity of 
the island of Havana, the cables thus connecting Havana with 
Santiago. From Havana, submarine cables owned by the Inter- 
national Ocean Company ran northwards to Florida, which 
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was connected by a landline with New York. Defendants 
were the . owners of submarine telegraph cables running 
from Santiago to Jamaica, and to nearly all West Indian 
islands, and to Georgetown and Colon, Panama. By the agree- 
ment in question between the plaintiffs and a company of 
the same name as the defendant company (being the predecessor of 
the defendant company) it was provided that :—“ 1. The Cuba Com- 
pany will hand over toand forward by the West India Company all 
telegraph messages received by or sent through the lines of the 
Cuba Company for any other parts of the world with which the 
West India Company may be in telegraphic communication. 
3. The West India Company will hand over to and forward by the 
Cuba Company all sata foe ha messages received by or sent through 
the West India Company for such places as the Cuba Company may 
be in telegraphic communication with. 4. Each company party 
hereto will forward the traffic and messages received from the other 
company with all possible expedition, and in case of breakdown of 
line will repair the same as speedily as practicable, and generally 
will assist by every means in their power to develop the traffic and 
business of the other company. 5. Neither company party hereto will 
enter into any agreement of the traffic arrangement with any other com- 
ny or persons, or be connected with or interested in any telegraphic 
ine whatsoever, which may be prejudicial to the interests of the other 
company party hereto without the assent in writing under the seal 
of the company being had and obtained. But either company shall 
be at liberty to send messages over their lines at the written request 
of the sender of such messages without solicitation or suggestion by 
any competing lines, provided that in such case the other company 
party hereto shall share in the amount accruing in respect of such 
messages in proportion to the amount each company would have 
received had the messages gone over the lines of both companies. 
7. The West India Company are to be at liberty to place all their 
wires and cables at Santiago de Cuba in connection with the wires 
and cables of the Cuba Company, and they are also to be at liberty 
by their own officers and servants to work all through traffic from 
any part of the West India system to any place or places beyond 
Havana without any interruption or interference by the Cuba Com- 
pany, and the through traffic of the West India Company is to take 
precedence and have priority over all the local traffic of the Cuba 
Company, except as otherwise provided by the terms of the said 
concession. 8. The West India Company are to find supply and 
maintain the necessary staff at Santiago de Cuba for working, not 
only their own lines, but also the Cuba lines, charging the Cuba 
Company a fair proportion of the cost of staff at Santiago de Cuba, 
and the whole cost of staff at the intermediate station or stations, 
and.an addition of 25 per cent. on such cost, their share of the ex- 
penses of general management and superintendence.” The plaintiffs’ 
case was that by means of defendants’ cables they are in telegraphic 
communication with all places directly served by defendants’ 
cables, and with places beyond with which defendants are in 
telegraphic communication, and further, that by means of the cables 
from Havana to Florida, and of the landlines to New York, and of 
submarine cables from New York across the Atlantic, all, places 
directly served by defendants’ cables, and places beyond with which 
defendants are in telegraphic communication, with North America 
and with London and other places in Europe. A new cable had 
recently been laid between Bermuda and Jamaica by the Direct 
West India Cable Company, and by such means and the cables 
of companies allied with the Direct Company, the plaintiffs’ case was 
that competition with the business of the plaintiffsandthe defendants 
was threatened. They (the plaintiffs) charged that any such arrange- 
ment as defendants threatened to make with the Direct Company, 
whereby messages handed in by the Direct Company at Jamaica 
would be transmitted by defendants’ lines to places south and east 
of Jamaica at a rate lower than that charged locally from Jamaica 
to such places, would be an agreement or traffic arrangement pre- 
judicial to the interests of the plaintiffs, and that any such arrange- 
ment would constitute a breach of Clause 5 of the agreement— 
plaintiffs accordingly claimed an injunction to restrain defen- 
dants from committing breach of Clause 5 of the agreement, and 
also an injunction restraining defendants from forwarding any tele- 
graphic messages received by defendants to Jamaica from the 
Direct West India Cable Company for transmission to the east or 
south of Jamaica under an agreement or traffic arrangement which 
was, or might be prejudicial to the interests of the plaintiffs, and 
for consignential relief and damages. The defendants contend that 
they had never threatened or intended to do what the plaintiffs 
alleged, and further, that the plaintiffs had claimed to do, 
and had for many years done, and were still doing, the 
very thing which they now claimed defendants were not entitled to 
do. In 1889 a French company, La Société Francaise des Telegraphie 
Sous Marine, opened a system of cables between Santiago de Cuba, 
Porto Plata, San Dominique, Curacoa, and Venezuela, and in 1890 
opened cables between Martinique and Paramaribo. In 1891 they 
alo laid & system of cables between Paramaribo, Cayenne, and 
Vizon, and between Porto Plata and Martinique, and the French 
company's lines therefore connected Santiago de Cuba (the eastern 
extremity of the plaintiffs’ system) with Martinique, Paramaribo, 
Cayenne, and Vizon, and thus it became possible to send messages 
from and to New York and London over plaintiffe' system. 
Defendante, therefore, counterclaimed for an injunction restraining 
the plaintiffs from handing over to the French company at Santiago 
de Cuba any telegraphic messages sent over plaintiffs’ lines for trans- 
mission to Cayenne or Vizon, or any place south of Martinique, 
except such messages as the sender thereof, without solicitation or 
suggestion, should in writing request plaintiffs to forward by way 
ofthe lines of the French company. By way of further relief, the 
defendants claimed an injunction restraining plaintiffs from entering 
into or continuing any agreement or traffic arrangement with the 
French company or any other company or persons which might be 


prejudicial to the interests of defendants without their assent in 
writing. Mr. Justice Farwell had held that the plaintiffs were 
entitled to succeed, and granted a declaration in the terms asked 
for, with costs. 

Mr. HALDANE, K.C., in opening the appeal, having indicated the 
routes of the different cable companies concerned in the action, said 
that going back to 1869, the important company in promoting tele- 
graphic enterprise, was the International Company, which had a 
cable from Lake City to Havana, and was connected with New York 
by anotherline. At that time the only connection with the West 
Indies was that of the International to Havana. The International 
was an American Company which had obtained various concessions 
for cables in the West Indian islands, some from the Spanish 
Government, and some through the English Colonial Office, and if 
it did not actually promote, it took a great interest in the promotion 
of two companies, which it was intended should enter into an agree- 
ment with it. The first company contemplated was the defendant 
company, the West India and Panama Telegraph Company, and 
this company was got up for the purpose of continuing the tele- 
graphic communication from Santiago to the West Indian Islands 
and to the mainland. That was carried out, but there was a 
temporary hitch in the scheme, which arose in this way,: It was 
intended that the communication between Havana and Santiago 
should be by means of certain landlines which the Spanish Govern- 
ment had laid in Cuba, but Cuba, even then, was not a very 
comfortable place for telegraphic operators, and the wires were often 
found to be cut. Consequently it was found that the only way of 
putting the matter on a satisfactory basis was to lay the cable 
just outside the island of Cuba, touching at Cienfuegos, to 
Santiago. This was done, the result being that there was now 
a direct line of communication between Lake City and Havana and 
between Havana and Santiago. The memorandum of association 
of the West India Company stated, “The objects for which the 
company is established are the effecting of telegraphic commupics- 
tion between the Island of Cuba and the Continent of South 
America, Central America, and other parts of the world, either 
through the West Indian Islands or otherwise by laying and work- 
ing submarine or other telegraphs for and to such extent as may be 
determined upon, and for entering into such contracts as may be 
necessary and expedient for any of the aforesaid purposes.” He 
understood his learned friends to say that when the expression 
"telegraphic communication" was used in the agreement which 
was to be construed inthis appeal it meant a question of rates— 
that the company was in telegraphic communication with any part 
of the world under the agreement if it could send messages to that 
part of the world at such rates as would make competition possible. 
In other words, in order to have telegraphic communication it was 
suggested that it was not necessary to lay the cables or to have 
control of the cables to a particular place, but that it was enough 
if they could get a message through at such a rate as would 
make competition possible between that and other companies. The 
defendants said, on the other hand, that in the agreement telegraphic 
communication meant having the cables, and they relied a great 
deal upon the words in the third article of association as showing 


the meaning. The words were effecting telegraphic communication, 


&c., by laying and working. He thought it reasonably clear that 
the telegraphic communication there referred to telegraphic com- 
munication by laying the cables. 

Lord Justice Riagw: You say that telegraphic communication 
means laying the cables ? 

Mr. HALDANB: Les. 

Lord Justice WILLIAMS: Are the words telegraphic communica- 
tion in the agreement which we have to construe, or are they in an 
agreement which relates to the effecting of telegraphic communi- 


-cation ? 


Mr. HALDANE said that was first one of the questions. They 
certainly did refer to something more, and that would be one of the 
questions which their Lordships would have tojdetermine, whether 
they could limit telegraphic communication to the use of the cable 


ofanother company by making some arrangement or other. He 


next passed to the memorandum of association of the Cuba Com- 
pany—a company which, in a very large measure, was an after- 
thought consequent upon the dangers attending the use of the 
existing landlinein Cuba. The special functions of the company were 
to make telegraphic communication in Cuba, the objects set out in 
the memorandum of association being the “effecting of telegraphic 
communication between Havana, Santiago, and other places in the 
island of Cuba by making, laying, and working submarine and 
other telegraphic lines from and to such points as might be 
determined upon, with power to purchase existing lines or tele- 
graphs, &c. On July 24th, 1869, there was an agreement between the 
International Company and the trustee for the West India Com- 
any, and six days later the last named company was incorporated. 
hen on January 21st, 1870, the Cuba Company was incorporated, 
and subsequently in the second year there was entered into the 
agreement which was the subject of this litigation, and which was 
made between the Cuba Company and the West India Company. 

Lord Justice WILLIAMS: Until the formation of the Cuba Com- 
pany it had been proposed that communication should be by means 
of the Spanish lines running through Cuba ? 

Mr. HALDANE said that was so. 

Continuing, CouxsEL said that in 1877 the West India Company 
was reconstructed, and on July 3rd, 1877, there was an agreement 
between them and the Cuba Company, adopting and making bind- 
ing upon the new company the old agreement. Then in 1882 lines 
were laid by the Western Union Company, they becoming the 
first competing lines between New York and the West Indies. 

Mr. SwInFEN Eapy, K.C., who appeared for the respondents, said 
he did not remember any evidence as to that. 

Mr. HALDANE remarked that nothing very much turned upon it. 
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But in any case the Western Union Company laid down lines 
which formed a sort of alternative route. It was the subsequent 
alternative route which caused all the trouble. 


(To be continued.) 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING MAR. 137, 1900. WEEK ENDING MAB. 12TH, 1901. 


Amsterdam.. Value £110 Adelaide Value £4465 
Buenos Ayres. Teleg. mat. .. 495 Amsterdam.. oe .. 612 
Calcutta  .. S 502 Antwerp  .. Es os acd 21 
Cape Town.. M - eS 637 zi nee mat... .. 180 
Channel Islands .. 2 .. 20 Auckland .. s $5 95 
Cologne E “a $5 ig 25 Bombay : f e 40 
Copenhagen ex "m is 14 Brisbane. Teleg. mat. 24 
Durban . . 140 Buenos Ayres. T SIE cable, Ko. 819 
Gothenburg. ` Teleg. wire ee 20 Calcutta. . 94 
Hamburg. Teleg. mat.. .. 700 Cape Town. - . 1,009 
Karachi. Teleg. mat. . . 3, 407 i ' Teleg. mat. 14,449 
Launceston.. Sa vs ix 16 Colombo 8 .. 212 
Madras W UN "T s 49 si Teles. n mat. $^ 2x 18 
Malta x A. x» a 61 Durban ks ss . 191 
Melbourne. ae: wire . . 2,961 East London 915 31 
Odessa . . 150 Hamburg. Teleg. mat. .. 200 
Rio Janeiro. Teleg. mat. S 233 Havre.. M" ‘a .. 190 
Rotterdam. TEIE. mat. . 200 Hong Kong . js és 855 10 
Shanghai ; x . 642 Liban.. A Lie? ele zx 20 
Singapore .. 18 Melbourne .. i A .. 8,526 
Btockholm. Teleg. v wire (105 tons) — Port Chalmers  .. vds . 165 
Sydney xs : 460 Port Elizabeth  .. E" "M 86 
Valparaiso vs .. J12 Shanghai .. - ee . . 148 
Sydney id A as . . 1,048 
Tientsin à ie ve s 21 
Vera Cruz .. T x e" 51 
Wellington.. n s .. 1,144 
Yokohama.. vs e .. 573 
Total a's £10,987 Total £27,604 


Foreign Goods Transhipped. 


Gothenburg. Teleph.apprts. M euch 10 


Madras. Elec. cars. 
Sydney. Elec. mat. - T 108 
Trinidad. Elec. goods .. vs 88 


Total .. . £858 


— 


Auction Sale. —Messrs. Percy Huddleston & Co. will on 
March 28th and 29th offer for sale in London the stock of an electric 
supply stores. See our advertisement pages for details. 


Bankruptcy Proceedings. —At the Birmingham Court 
on 12th inst., a receiving order was made in the matter of Albert 
Isaac Greenberg, of Erdington, electrical engineer, carrying on 
business and trading as the Midland Electrical Company, at 20, 
Caroline Street, St. Paul's, Birmingham. 


Dissolutions and Liquidations.—Creditors of the 
Electric Resistance and Heating Company are to send particulars 
of debts, &c., to W. Chaplin, Dashwood House, E.C., the liquidator, 
by April 19th. 

A meeting of St. Stephen’s Electrical Syndicate will be held on 
April 10th at 1, Arthur Street Kast, E.C., to hear an account of the 
liquidation proceedings from Mr. A. N. Tessier, liquidator. 

Messrs. T. Fidge, G. Ryman, and E. H. Graesser, electrical, 
mechanical and cycle engineers, 414, Ebury Street, W., and Croydon, 
have dissolved partnership. Mr. Fidge attends to debts, and will 
continue the business as Fidge & Co. 

Messrs. L. Bristol and T. Raaschou (electrical manufacturers and 
engineers, Bristol Electric Safety Lamp Works, 40, Great Smith 
Street, Westminster) have dissolved partnership. Mr. Bristol 
continues the business under the old style, and will attend to debts. 

The Morecambe Electric Launch and Power Syndicate is wind- 
ing-up voluntarily, with Mr. J. Gibb, of 6, Skipton Street, Morc- 
cambe, as liquidator. 

The Crowdus Accumulator Syndicate, Limited, meets on April 
15th, at Westminster, to hear an account of the liquidation from 
Mr. Claud Scott, the liquidator. 

The “Perfect” Arc Lamp and Accessories Company, Limited, 
meets at 86, Gracechurch Street, E.C., on April 18th, for a similar 
purpose. Mr. S. H. Lee, liquidator. 


Catalogues and Lists,—We have received from the 
Electrical Company, Limited, a copy of their No. 17 list of alterna- 
ting current electricity meters. The list, which is very fully illus- 
trated, contains diagrams of connections and dimensions of meters 
for two or three-wire systems, for measuring currents up to 2,000 
amperes. Prices and weights, reference numbers, &c., are stated in 
tabulated form. The small type alternating current watt-hour 

meter is fully described, as are also high tension meters for single- 
phase and two-phase currents. Toward the end of the list we find 
instructions for setting up and starting meters, particulars of 
apparatus for calibrating meters, and directions for using test 
terminals. 

The Allgemeine Electricitiits Gesellschaft, of Berlin, sends us a 
copy of a beautifully illustrated brochure entitled “Centrale 
Schiffbauerdamm-Luisenstrasse der Berliner Electricitits Werke." 

A list of ejector condensers for electricity works has been issued 
by Messrs. Korting Bros., Westminster. The construction, cost and 
method of application are detailed, and dimensions, both in inches 
and in mm., are sct out in table form. There are also some notes 
on spray cooling, accompanied by a photograph of such plant 


supplied to the Cheltenham Electricity Works, where a fourth repeat 
order is now being executed. The makers claim that the spray 
cooling is simpler and more effective than tower cooling arrange- 
ments, requires less power for working, aud is lower in first cost. 
Spray cooling requires a larger area than cooling towers, but it is 
said that in many cases this is found to be only a slight disadvantage. 
We understand that during the last few years Messrs. Korting have 
fitted a number of ejector condensers at various electric lighting 
stations. Their condensers are dealing with over 10,000 E. p. at the 
Corporation stations in Manchester and in Liverpool. The large 
Musgrave units at the Corporation station at Manchester have 
Korting condensers, as have also the two new Ferranti 1,000-H.P. 
units. At Liverpool there are nine of these condensers, each for 
a Willans engine of 1,200 1.H.p. The satisfactory working of the 
condensers is said to be largely dependent on the suitable arrange- 
ment of pipe connections, &c. 

Messrs. Gunther & Sons, of Oldham, send us a copy of the sixth 
edition of their turbine catalogue, which contains full descriptive 
particulars of the Girard turbines with vertical and horizontal 
shafts; also the Pelton wheel, the Jonval turbine, mixed flow turbine, 
turbine governors,and turbines for driving dynamos. These notes are 
accompanied by some excellent photographic illustrations, one 
showing the interior of the Oldham works, and others illustrating the 
different machines mentioned. There is some general information 
relating to the power, fall and measurement of water, followed by 
numerous references in table form, showiug where their turbines are 
in use in electric light and power works and for a hundred other 
industrial purposes. 

The Spiral Globe, Limited, sends us its new illustrated catalogue 
of spiral globe lamps. The list includes diagrams showing construc- 
tion of the lamps and globes, also prices of same. We understand 
that the company has just introduced, and is preparing to place on 
the market, some further developments of the spiral principle in the 
shape of spiral mantles and opal spiralettes. 

A copy of the latest edition of Messrs. Babcock & Wilcox’s 
catalogue is before us. The title of the book, as usual, is “Steam: 
Its Generation and Use." In the course of 170 pages the advantages 
of water-tube boilers, and the Babcock & Wilcox in particular, are 
stated, together with particulars of construction, and descriptions of a 
number of steam plants equipped on this well-known system, these 
being accompanied by numerous illustrations. Several cther small 
lists describe their superheaters, feed water purifiers, and other parts 
of steam equipment. 

Messrs. Connolly Bros, Limited, of Manchester, have issued a 
supplementary price list of insulated wires and cables. The list 
cancels certain portions of No. 4 catalogue. Tables of reference 
give particulars of copper conductors, vulcanised rubber cables, 
lead-covered ditto, light insulation wires, also of jointing and other 
materials. 

A new price list, March, 1901, of electric light cables and wires 
has been brought out by W. T. Henley’s Telegraph Works Company, 
Limited. A convenient arrangement of tabulating the details of 
various cables and wires (insulated with vulcanised and unvulcanised 
india-rubber) is adopted, together with a thumb index for the dif- 
ferent sections. 

A copy of the Dermatine Company’s new price list is before us. 
Therein we find a description of the collection of raw rubber and 
gutta-percha; the distinctive characteristics of Dermatine are 
pointed out. The special feature in the catalogue consists of maps 
showing the districts throughout the world where raw rubber is 
collected. Dermatine goods are particularised in the list, such as 
air-pump valves, hydraulic rings, hose, tubing, mats, &c. 

From Messrs. J. Spencer, Limited, of Wednesbury, we have 
received several circulars of their high pressure steam mains, with 
solid welded flanges, for electric light and power stations, also a 
photograph of a quantity of taper telegraph poles. 

The B.T.H. Company's March pamphlet, No. 89, describes their 
slow and moderate specd belt-driven generators. The Thomson 
Recording Wattmeters form the subject of pamphlet No. 86. 


Distillery Lighting. — Mr. Maurice Pitman, of Dublin, 
has secured the contract for the electric lighting of the Irish Dis- 
tillery, at Chapelizod, Co. Dublin, for the Distillers Company, of 
Edinburgh. The work includes a steam engine, switchboard, multi- 
polar dynamos, shafting for enabling the dynamos to be driven 
either by water or steam, also the whole of the wiring. 


Electric Ferry.—It has been suggested that an electric 
ferry boat shall be placed on the river Medway, at Snodland, near 
Rochester, to convey passengers from the Burham to the Snodland 
side of the river. There has been a great deal of talk about a 
bridge or sub-way, but that appears to have been dropped, and the 
electric ferry is the latest suggestion. There is a great deal of 
traffic just here, as the river separates large cement and paper 
manufacturing towns, and the only present means of access is by a 
rowing-boat ferry. 


Electric Tricycles.—A novel application of the over- 
head conductor system is about to be made at the Friedenau cycle 
racing track in Berlin. A number of electric motor tandem bicycles 
are being acquired for pacing purposes, and instead of the electrical 
energy required being furnished by accumulators carried on the 
machines themselves, it will be taken from an overhead conductor 
the same as an electric tramway, which is to be erected round the 
track. Messrs. Siemens & Halske are reported to be interested in 
the scheme. 


Electricity on Warships.—H.M.S. Albermar rm which 
was launched at Chatham Dockyard last week, has been fitted up with 
modern electrical appliances. She has fonr dynamos, each giving 
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480 amperes at 100 volts, two in the engine rooms, and two in the 
auxiliary machinery compartments aft. By an arrangement at the 
switchboard, any of the dynamos can be put on to any or all of the 
many circuits of the vessel There are also six powerful search- 
lights, one on a platform high up on each mast, and two on each 
bridge. The after capstan is worked by an electric motor. 


Embezzlement.—4At the Clerkenwell Police Court on 
6th inst. Francis Sims, a wire worker, of Camden Passage, Islington, 
was charged on & warrant with embezzling moneys received by him 
on behalf of the Electrical Trades Union, having premises at the 
Club Union Buildings, Clerkenwell Road. Mr. G. Temple Martin, 
who prosecuted, said Sims was empowered to receive contributions 
from branches of the Union in different parts of the country. In 
this case the defalcations amounted to about £80. 

Certain evidence having been given, the accused was remanded. 

The hearing was resumed on Tuesday. 

Mr. Travers Humphreys, who prosecuted, said the prisoner had 
been the general secretary of the Union for four years. Evidence 
had been given of the receipt by the prisoner of sums of £20 and 
£216 9s. from Leeds. It was now proposed to further charge him 
with stealing two sums of £1 12s. and £4 58., received from the 
Norwich branch of the Union, and a sum of £17 18s. 6d. received from 
the Blackburn branch of the Union. Iu April of last year there was 
a dispute in the electrical trades in Scotland, and the organising 
secretary of the Union (Mr. Ewer) was sent to Scotland to take part 
in it. Prisoner received sums from the general treasurer, which it 
was his duty to send then to Scotland to assist in carrying on the 
dispute. In March last year the prisoner received £20, but sent 
only £18. In April he received £10, and sent the whole of the 
money, but later the same month he received £14, but only sent £10 
to Scotland. On May 3ist he received £10 and sent £8. The 
defalcations were discovered after the prisoner had been dismissed 
from his office and was succeeded as general secretary by Mr. Ewer, 
who noticed that the receipts given by the prisoner for the sums he 
had received did not tally with the amounts he had sent to Scotland. 
The defalcations amounted in all to about £80. 

The prisoner said he desired to plead guilty. He said he only 
received £2 weekly as general secretary, and for that sum he had 
“to carry the Union on his back" and work 80 hours a week. 
He received nothing for out-of-pocket expenses, and on a salary 
less than the Union demanded employers should pay their work- 
men, he was expected to travel about the country and spend 
money freely. 

Mr. Chapman sent the prisoner to gaol for six months. 


Imports of Foreign Electrical Plant.— A steady 
increase appears to be taking place in the imports for electrical 
goods and apparatus into this country. The value of such imports 
during February last amounted to no less than £97,296, which com- 
pares with £94,317 in the préceding month, and only £60,780 in 
February, 1900. For the two months ending with February last a 
total of £191,613 is shown, as against £123,933 in the first two 
months of last year. 


Indian Barracks.—Messrs. Kilburn & Co. are to prepare 
for the Government of India a report on the installation of electric 
fans in the troop barracks in India. 


New Copper Company in Glasgow.—There is an 
authoritative rumour about thata new company composed of local 
engineers is about to commence operations in Springburn or Clyde- 
bank districts. The work of the new concern will include electric 
light, telegraph and telephone cables and copper work of all descrip- 
tions, including tube work, for which latter there is a big demand 
in the local railway locomotive shops. 


New Fire Alarm.—A novel thermostat has been devised 
by Mr. Musgrave Heaphy, which possesses a great advantage over 
the ordinary pattern, in that its condition may be tested at any time, 
and from any distance, in a most effective manner. The thermostat 
is of the mercurial type, with the addition of the testing device. 
While Mr. Heaphy is satisfied of the absolute reliability of the 
latter, he by no means considers that fire. offices ought to reduce 
premiums where his invention is used. 


Private Bills.—In the House of Commons on Monday 
the South Yorkshire Electric Power Bill was read a second time. 


Prosecution of the Metropolitan E.S. Company.— 
On Saturday last the Metropolitan Electric Supply Company was 
charged on eight summonses charging them with having committed 
breaches of the West London Lighting Order of 1899 by laying 
down in the district more mains than had been sanctioned and 
approved by the late Marylebone Vestry, now the Marylebone 
Borough Council—viz., 44 mains instead of 29. Mr. Bodkin prose- 
cuted, and Mr. Muir defended. Mr. Muir pleaded “Guilty” on 
behalf of the company to six of the summonses. According to the 
Times report, Mr. Bodkin explained that in May last the company 
were desirous of laying a number of low-tension mains for the trans- 
mission of energy from a distant station. They accordingly 
deposited a plan of the proposed works with the Vestry, and with 
one slight exception everything was agreed to. About the end of 
November it was discovered that the plans were being violated in 
several respects; the breaches were being made wider than they 
should be; the mains, instead of being laid under the footway, 
were carried into the carriageway, and in some cases more mains 
were being laid than had been sanctioned, and were being laid, not 
one on top of the other, as agreed upon, but side by side. The 
Council refused to sanction any deviation from the plan originally 
submitted. Mr. Muir urged that the works shown on the plan had 


not been deviated from in a single instance in which the public 
interest was concerned. The only offence for which they were sum- 
moned was for laying five extra mains, and this was done by the 
engineer under a mistaken idea of the rights of the company, in 
order to supply without delay a demand for a continuous current of 
electricity to the premises of two of their customers. The additional 
space thus occupied, however, was exceedingly small. Mr. Curtis 
Bennett said that he was of opinion that the plan submitted by 
the company was most misleading, and that nothing would have 
been heard of the extra mains but for the discovery made by the 
Council. The case was a bad one. He fined the defendants the 
full penalty of £10, with £5 5s. costs, on one summons, and £5, 
with £3 3s. costs, on each of the remaining five; £56 altogether. 
The other two summonses were withdrawn. 


Sequestrations.— The estates of W. G. Higgs, electrical 
engineer, Percy Street, Glasgow, were sequestrated on March 2nd. 

A meeting of the creditors of Francis Teague, electrical engineer, 
was held in the Globe Hotel, Paisley, on 8th inst. 


Siam.—A Siam paper says that according to a Seoul 
despatch of the 12th inst., to the Asahi, the electric railway pro- 
jected by Americans to connect Seoul and Kaijo has been 
sanctioned. 

Commercial Intelligence says:“ A representative of the Westing- 
house Electric and Manufacturing Company, Pittsburg, has been at 
Bangkok studying foreign business, and his company will no doubt 
secure its share in the supply of electric materials for the new tram- 
ways about to be built by the Siam Electric Company, Limited, 
Copenhagen, Denmark. About 10 miles of grooved rails will be 
required, and also rolling stock. A part of the machinery has 
already been ordered from the General Electric Company. The 
lighting plant, recently ordered by the company from Germany, and 
especially a large high-priced engine to operate the 400-kw. German 
dynamo, is said to be giving much trouble. There are some 123 
miles of railway being built by the Siamese Government at present, 
which require bridge materials, rails, and equipment." : 


Stalvbridge.—Crowther & Co.’s Electrical Industries, 
Limited, have obtained the contract for the electric light installation 
for Stalybridge Post Office. 


Trade Announcements.—The Westminster Engineering 
Company, Limited, notities that on March 12th next their head 
office and works will be removed to Victoria Road, Willesden 
Junction, N.W. Their branch office at 16, Davies Street, Berkeley 
Square, W., will continue as at present. The new works are con- 
siderably larger, and more convenient than the old ones. 

Messrs. H. Schomburg & Sohne, of Berlin, informs us that thc 
arrangement existing between themselves and Messrs. Witting Bros., 
Limited, London, as their sole agents for Great Britain, Ireland 
and the Colonies, was terminated by mutual consent on February 28th. 
Mr. Schomburg will be in this country during the month, and in the 
meantime orders should be sent direct to the Berlin office or 
reserved until his arrival. 

Messrs. Woods & Co., of 2, Gray's Inn Road, notify that the name 
of the firm will be changed to Marshall & Woods, the partners being 
Mr. Alfred W. Marshall, M. I. Mech. E., A. M. I. E. E., who has been for 
the past six years electrical engineer and manager of the electrical 
department of the Crypto Works Company, Limited, Clerkenwell, 
and Mr. Maurice W. Woods, sole proprietor of Woods & Co., and 
partner in the late firm of Miller & Woods. The electric lighting 
business will be continued as before, and special attention will be 
paid to electric driving. The offices and showroom will remain at 
2, Gray's Iun Road, but the workshop has been removed to the new 
factory at Shepherd’s Bush, adjoining the terminus station of the 
Central London Electric Railway, where a plant of English and 
American tools of the latest pattern has been established. Electro- 
medical apparatus will continue to be made a speciality ; also a 
special line of high-class small power electric motors and dynamos 
from Mr. Marshall's latest designs, and a line of small power gas 
engines. 

The Reason Manufacturing Company, Limited, is removing its 
offices and works to more commodious premises, situated in Lewes 
Road, Brighton. 

The business of Pritchetts & Gold has been converted into a 
limited company with the title Pritchetts & Gold, Limited." 

Mr. R. S. Blackburn, “ consulting and contracting electrical engi- 
neer," hasremoved to Ribstone Works, Hebden Bridge. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.— The electric light was totally suspended for 
a short time on Monday, the 11th inst., for the first time since the 
starting of the works in 1894. The failure of supply was due to the 
racing of a 420-Kw. set, which was still in the hands of the con- 
tractors, who were then adjusting the governors preparatory to the 
official test, which was arranged for Wednesday. This raciug 
caused a break in the steam pipe connections, which necessitated 
steam being shut off at the boilers, thereby cutting off supply. 
According to the recording instruments the lighting of the town 
was afiected for 45 minutes, and the electrical tramcars were 
stopped for 23 minutes. The lighting was off this length of time 
owing to the fact that upon starting up on the town at nearly 
maximum load the armature of one of the sets was burned out, 
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The T.C. has agreed to apply to the Secretary for Scotland for 
power to borrow the further sum of £81,000 to meet the additional 
expenditure on machinery, buildings, &c., for the electricity 
works. 


Brighton.— The borough surveyor last week reported 
to the Lighting Committee that, in accordance with instructions, he 
had prepared plans for the new tramway power station in Bread 
Street. He submitted the plans, aud estimated the cost of the 
work at about £15,000. The Committee approved the plans and 
instructed the surveyor to prepare detail plans and specification for 
the performance of the work by special contract. 

The Lighting Committee submitted teuders they had received 
fora supply of arc lamps, as follows :— 


Brockie-Pell Arc Lamp Company, Limited .. ES .. £1,753 7 6 
New Century Arc Lamp Company  .. oe x i 2,0419 15 0 
Gi. bert Arc Lamp Company, Limited. go v as 9,080 17 6 
Crompton & Co., Limited .. Us vs $a 2,240 0 0 
Oliver & Co es ee xu. a "e - 9 2,248 13 . 
British Schuckert Electric Company .. vx x .. 2,290 0 0 
P. R. Jackson & Co., Limited. RE F 2874 0 0 


Tenders were also received from Messrs. Verity, Johnson and 
Phillips, &c., but these firms not having sent in a sample lamp 
within the time stated in the specifications, the tenders were not 
entertained. The Committee recommended that the tender of the 
Brockie-Pell Arc Lamp Company, Limited, to supply 115 double- 
carbon arc lamps, and to fix 107 of such lamps on standards erected 
by the Corporation, and to perform all other work in connection 
therewith in accordance with the specifications for £1,753 7s. 6d., be 
accepted. 


Bury St. Edmunds.— The T.C. has decided to retain 
£1,332 (1 per cent. per week for 22 weeks on the contract price, 
£5,793) from the contractors, Messrs. Fowler & Co., Limited, on 
account of delay in delivery. 


Canada.—Negotiations have been taking place at St. 
Catharines for consolidating the electric generating establishments 
in the city, and placing them in the control of the Cataract Power 
Company, of Hamilton. 


Chatham.—The Sub-committee appointed to inquire 
into the question of the purchase of so much of the undertaking of 
the Chatham, Rochester and District Electric Lighting Company, 
Limited, as is within the borough of Chatham, have reported to a Com- 
mittee of the Chatham Corporation that they bave had an interview 
with Mr. E. Manville, as to his report on the undertaking, and they 
have instructed the town clerk to make a provisional offer to purchase 
the undertaking for £20,000. It was recommended that the action 
of the Committee be approved. It will be remembered that the 
Gillingham District Council have decided to act similarly as regards 
the New Brompton section of the company’s works, and negotiations 
ure pending with reference to a like matter in Rochester. 


Colne.— The T.C. has received permission from the 
L.G.B. to borrow £33,729 for electric lighting purposes. 


Darlington.—On Monday evening fhe electric arc 
lamps in the main streets were switched on by the Mayoress. Forty 
lamps have been erected by Messrs. Crompton & Co. ; the pillars were 
made by Messrs. Mackenzie Bros., Edinburgh, and the mains laid by 
Callender'a, to Prof. Kennedy's specifications. 


Failsworth.— The D.C. has appointed Mr. C. F. 
Parkinson, of Morecambe, to advise on the question of the supply of 
electrical energy in the district. 


Finchley.—Mr. J. Swinburne, who has been instructed 
to report on the electric lighting of the district, will submit his 
report to the D.C. by the 18th inst. : 


Glasgow.— The Lighting Department have consented to 
substitute incandescent lamps for the arc lamps in St. Andrew’s 
Hall. 


Hamilton.—The T.C. intends to apply to the Secretary 
for Scotland for leave to borrow £40,000 for electric lighting 
purposes. 


Harrogate.—The T.C. has received sanction from the 
L.G.B. to the borrowing of the sum of £10,000 for electric lighting 
purposes. 


Hendon.—The U.D.C. has decided to accept the tenders 
which were set out in our issue of 1st inst., but it is approaching the 
B. of T. with & view of obtaining au extension of time for carrying 
out thc work for a period of three years. The D.C. has not yet 
obtained a site for the generating station. 


Horusey.— The D.C. has received permission from the 
L.G.B. to borrow £73,500 for electric lighting purposes. 


India.—1t is stated that the Government of India will 
shortly take into consideration a proposal for the introduction of 
electric pawer punkahs on the Eastern Bengal State Railway. 


Johanuesburg.—The borough electrical engineer has 
drawn up an extensive scheme and estimate for extending the dis- 
tribution network for both public and private lighting. It is 
recommended that the capacity of the station be increased to 
1,080 Kw. by the addition of plaut of 720 kw. The station expendi- 
ture wil be £50,801; the cost of distribution works, £27,097; 
further feeders and distributors, £9,647 ; public lighting (including 
new arcs aud conversion of 146 oil lamps for electrie incandescents), 


£13,396—total £100,941. It is stated to be practically certain 
that the whole of the work will come to this country for 
execution. 


Kirkcaldy.—Satisfactory progress is reported in connec- 
tion with the electric lighting and tramway schemes. The engineers, 
Messrs. Kennedy & Jenkin, estimate the cost of the electric light 
and power scheme at £50,000, and the Committee recommend the 
Town Council to apply for borrowing powers for that amount; 
while the tramways, which will run from Links, vid High Street, 
to Oswald Road, Sinclair Town, a distance of three miles, are esti- 
mated to cost £37,000. 'The profit in connection with the-electric 
lighting and power scheme is estimated at £544 per annum. A site 
for a generating station has been secured on the new road. 


London.—W ANpswonTH.—4A Post Office employé, while 
laying telephone wires in Clarence Street last week, accidentally 
earthed an electric lighting cable and received a sharp shock. The 
earth being sodden with rain, a wide area was affected, and (says 
the Surrey Comet) pedestrians in the street were startled to see the 
horses attached to passing vehicles suddenly begin to prance about, 
and step out with an action suggestive of three-year-old thorough- 
breds. A donkey drawing a piano-organ seemed to thoroughly 
enjoy the shock, for it stopped right over the galvanised spot, and 
disconcerted the swarthy Tuscan in charge by indulging in a 
vigorous “‘cellar-flap” dance. Of course there was a dog in the 
case, and with true canine instinct it went sniffing around until it 
came in contact with an iron post, when, with an agonised yelp, it 
bounded high into the air. 

STEPNEY.— The Finance Committee of the Borough Council, after 
consultation with Mr. Arthur Wright, has reported to the Council 
on the extensions of mains, street lighting, &c., in Mile Eud, Lime- 
house and St. George's, recommending that the sanction of the 
L.C.C. be obtained to a loan of £122,200. Mr. Wright in his report 
estimates that the outlay on buildings will be £8,582; on 
machinery, £12,100; on mains, £68,106; arc and incandescent 
lamps, £16,687. About 100 miles of cable, 20 miles of street 
trenching, and 280 arc lamps will be required. 


Lowestoft.—The T.C., after considering Mr. Hawtayne’s 
report, has decided to greatly extend the street lighting. 


Manchester,— Ata meeting of the City Council last week 
Dr. Bishop, chairman of the Electricity Committee, made a state- 
ment with regard to the supply of energy for electric lighting. It 
was supposed that the Committee were deliberately withholding 
such supply with the idea of using the energy for tramway purposes ; 
they had at the present moment sufficient power to take on a con- 
siderable number of consumers for lighting purposes, but if they 
were to do so they might find when the heavy load came on in 
October that they would have to disconnect them. In four or five 
weeks they hoped to be able to know their position. "The difficulty 
now being experienced was no new thing. 


Mexborough.—The L. G. B. has consented to the U.D.C's. 


application for leave to borrow £18,000 for an electric lighting 
installation and refuse destructor. 


Middlesbrough.—The E.L. Committee has decided to 
apply to the L.G.B. for sanction to borrow £21,000 for additional 
generating plant and extensions to mains. 


Nelson.—The D.C. has appointed Messrs. Gibbings and 
Baker as consulting engineers for the new electricity works, and 
has decided to appoint a resident electrical engineer at £300 per 
aunum. 


Newcastle-under-Lyne.—Messrs. Lacey, Clirehugh and 
Sillar are to prepare a report on thc electric lighting of the district 
for the, Council. 


Newport.— The new electric power station at Newport 
is estimated to cost £200,000. "The original estimate was £130,000, 
and the increase is due to a determination to keep out the South 
Wales Electrical Supply Company. The installation will consist of 
three engines, developing 500 xw. each, one of which will be 
employed to run the cars, one to supply power to private consumers, 
whilst the third will act as a reserve for either power or cars as 
required. It is proposed to put 36 cars on the line, and it is 
intended to work them up to the B. of T. limit of 10 miles an hour. 
The buildings are designed to occupy about an acre and a third of 
land purchased from Lord Tredegar at a site on Corporation Road. 
It has been deemed advisable to have separate tenders for the foun- 
dations and for the superstructure: The tenders for the foundations, 
&c., are to be in by March 25th. 


Plymouth.—The salary of Mr. Okell, who is promoted 
to be Mr. Rider’s successor, will be at once increased from £200 
(which he has been receiving as assistant engineer) to £350, rising 
hy £50 per annum up to £500. Mr. Allen, who was promoted 
Mr. Okell's post, will begin at £200, and rise to £300. i 


Portsmouth.— Large extensions of the electricity works 
and mains are foreshadowed in the report of Mr. Price, super- 
intendent of the electricity works, recently presented to the T.C. 


Keighley.—The new electricity works will probably be 
ready to supply clectricity by Easter, nine months after the com- 
mencement of building operations... The site of the \works was 
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formerly that of the gasworks, a somewhat singular coincidence. 
The loan granted was for £34,600. The works comprise offices, 
testing and showrooms; accumulator house containing a battery of 
256 cells; engine house, in which two vertical high speed com- 
pound engines, each of 250 H.P. (by Messrs. Allen, of Bedford), have 

y been erected; and a boiler house equipped with two Lan- 
cashire boilers, by Messrs. Clayton, of Leeds. "There is room in the 
boiler house for six boilers, and in the engine house for six 
engines. The boiler house is close to the G.N. goods yard, and a 
siding can be constructed at comparative little expenditure; water 
for condensing purposes is obtained from the river Worth. The 
mains are arranged on the three-wire system, and the pressure 
of distribution will be 250 volts. The Corporation has recently pur- 
chased the tramways, and dynamos have been procured capable 
of being used for lighting or tramway work; they and the switchboards 
were supplied by Messrs. Parker, of Wolverhampton. Already 
there are about 80 applicants for light and power. 


Salford.—The T.C. last week came to a decision with 
. regard to Councillor Haworth's dealings with a firm which was 
supplying machinery to the Electrical Committee; the report of 
the Committee that he and others had “ shown a lack of scrupulous 
regard for their obligations as members of the Council," was 
carried. 

St. Helens.—The minutes adopted at the last Council 
meeting showed that the town clerk had been instructed to apply to 
the Board of Trade for their sanction to the Corporation supplyiog 
electric energy for lighting purposes at 500 volts pressure, in cases 
where lighting mains are not available for the purpose. Resolved 
further, and subject to such sanction being given, that where 
lighting mains are not available for the purpose, consumers of 
electricity at 500 volts pressure for power purposes be permitted to 
use the current at the same pressure, and at the same price per 
unit, for lighting; provided that in no case shall the maximum 
demand for lighting exceed 4 per cent. of tbe maximum demand 
for power purposes. The report of the borough electrical engineer 
showed as follows:—Lamps connected to January 31st, 20,265, 
against 12,072 to the corresponding month last year; units sold for 
lighting purposes during January, 32,220, against 23,591; units sold 
for tramway purposes during January, 62,353, against 22,870; units 
sold for motors during January, 10,042, against 8,601. Mr. 
Highfield further submitted a chart showing the increase in the 
consumption of electricity for lighting, tramway, and power pur- 
poses respectively, since the opening of the works at Warrington 
Old Road. 


South Wales.— The South Wales Electrical Power 
Distribution Company has at length reached the position of active 
operations; offices have been taken at Cardiff, and the directors 
held their first meeting on Monday in the Welsh metropolis. The 
raising of capital has not involved any difficulty, all the money 
required at present baviug been already subscribed. The first 
generating station will be set up at Treforest; the Rhondda, Aber- 
dare, and Merthyr Valleys, as well as Cardiff, Barry, and Newport, 
are easily accessible from Treforest, whence the electric mains 
will run beside the railways. 


South Yorkshire Electric Power Scheme.—The 
Bill was before the Standing Committee of the House of Lords on 
Monday, and compliance with the Standing Orders was dispensed 
with on condition that the proposed exemption from Section 81 of 
the Electric Lighting (Clauses) Act, 1899, should be struck out. 


Stockton.—So popular has the electric light become that 
the Corporation now find it necessary to lay down additional plant. 
The extension of the mains to the neighbouring village of Eagles- 
cliffe is nearly completed, and a large number of applications are 
coming to hand every week. The manager, Mr. W. Ford, has sub- 
mitted to the T.C. an estimate for additional machinery and cables 
considered necessary, amounting to £21,000, which includes 
two boilers, mechanical stokers for five boilers, two 300-K w. 
steam dynamos, condensing plant, extensions of switchboard and 
cables, &c. 


Sudbury.—A crowded meeting of ratepayers on Monday 
passed a unanimous resolution opposing the T.C.’s proposal to carry 
out an electric lighting scheme. As the result of this resolution 
and a similar one passed last weck, the T.C. has decided to withdraw 
the application for a loan, and to negotiate with a private company 
for the transfer of the provisional order. 


Ventnor.—An accident occurred at the Electric Light. 


Company’s works last week, cutting off the current to the consumers. 
Temporary repairs were effected, enabling the current to be supplied 
for public and private lighting the same evening to practically the 
whole of the town. 


Wallasey.—At a monthly meeting of the D.C. last week, 
Mr. Richard Steel, Chairman of the Finance Committee, when 
reviewing the operations of the committee during the year, re- 


marked that the Electricity Committee had done very well, for 


they produced a profit of £945 against an anticipated profit of £72. 


Walsall.—The accounts of the Electrical Department 
for 1900 show that the amount already borrowed is £25,450, and 
there is power to borrow a further sum of £20,049, the greater part 
of which will be required for the extensions now in progress. The 
amount actually expended on capital account was £34,309, of which 
£1,500 had already been repaid. The total expenditure ón revenue 
account for the past year was £3,100, and the receipts had been 
£4,693, leaving a balance of £1,593. After paying interest, &c., 
there remained a surplus for the year of £119. There had been 


each year a gradually decreasing deficiency, of which £276 still 
remains to be cleared off. The total production was 404,682 units, 
of which 111,433 was unaccounted for. The number of public 
lamps supplied was 19, and the maximum demand 301 kw. 


Worcester.—The Corporation electricity accounts show a 
surplus for the year of £3 7s. 8d. Mr. Sutherland, electrical engi- 
neer, thinks it a matter for congratulation that the financial result 
shows a profit in spite of an increase in the coal bill of £1,051 8s., 
which was almost entirely due to the higher price of coal. If it 
had not been for this a profit of several hundred pounds would 
have been made. The total capital expended is £82,630. The 
amount paid for sinking fund and interest was £3,666, equal to 44 
per cent. on the capital expended. The increased annual cost by 
reason of having established works at Powick (three miles from the 
city) for the sake of water power, was said to be about £1,100, but 
Mr. Caldicott, a champion of the water-power works, pointed out 
that coal, by which half of the electricity had been generated, had 
cost £2,677 12s. 1d. The water power had produced an equal 
amount ; therefore the difference between £2,677 and £1,100 repre- 
sented a clear profit by water generation. This question of the 
wisdom of establishing water-power works so far from the city 
remains a matter of the keenest contention, though the works were 
established so long ago as 1894. 


Yorkshire Electric Power Scheme.—4At Hudderstield 
on Tuesday a mceting of representatives of urban district councils 
in the neighbourhood was held to consider the scheme of the South 
Yorkshire Electric Power Supply Company. Details were laid 
before the meeting by Mr. S. V. Clirehugh aud Mr. W. E. Rowcliffe, 
aud it was stated that the company would be prepared to insert iu 
their bill a provision for compensation for damage to property 
through the company's operations, &c. 


———————— eem 


ELECTRIC TRACTION NOTES. 


Barrow.—At the last meeting of the T.C., the Highways 
Committee. recommended that the tramway system be not pur- 
chased from the British Electric Traction Company, but they were 
willing to confer with that company on certain terms as to tenure 
and conversion to electricity. The report was adopted. 


Berehaven.—4An application to the Board of Trade, 
under the General Pier and Harbour Act, has been made by the 
Irish Electric Railways Company, Limited, who apply for powers 
to levy rates and borrow £100,000, the estimated cost of construct- 
ing a conservancy and pier at Berehaven. No objection to the 
application has been made. The Board are in communication with 
the Lord-Lieutenant of Ireland and the Lords Commissioners of 
the Admiralty with regard to the matter, and in accordance with a 
request from the latter, the consideration of the order is for the 
present deferred. 


Bradford.—In view of the impending lapsing of the 
leases on the old Bradford tramways, the Corporation Committec 
has decided to send a Sub-committee to visit the works of the 
principal car builders of the country and the towns in which 
electric tramways are at work, in order to obtain information as to 
various types of cara. Another Sub-committee has been appointed 
to consider and report whether the Corporation should themselves 
provide and erect the overhead equipment for the lines in question, 
or should have the work executed by a contractor. It has beeu 
determined that on one section—the Manchester Road route—the 
girder rail shall be used instead of the Demerbe. The Council 
decided that in future 5 per cent. of the net profits of the new 
electric tramways shall be set aside annually as an insurance fund 
against accidents. 


Carnarvon.—At a meeting of the T.C. last week a letter 
was read from Mr. Peterson (into whose application for a prov. 
order to light the town with electricity a Board of Trade inquiry 


was recently held), to the effect that if the Corporation would make 


good their representations that they were the road authority of the 
land over which the proposed light railway line would run, and 
would give their assent and support his claim, he would undertake 
to make the application to the Light Railway Commissioners as 
soon as possible after the electric lighting order had been assured 
to him. 


Crewe.—The Light Railways Commissioners have refused 
to give the T.C. an order for the construction of electric tramways 
within the borough. 


Darlington.—The General Purposes Committee recom- 
mended that the negotiations be continued with the Imperial 
Tramways Company for the purchase of the present tramways, and 
that if terms could be arranged they be authorised to enter into a 
contract for the purchase of the property, including the transfer of 
the provisional order of the Light Railway Commissioners, for tlic 


sum of £7,500. 


Dewsbury.—It is stated that the British Electric Traction 
Company intend to proceed with their scheme for the construction 
of electric tramways throughout the district, almost immediately. 
Officials are now in Dewsbury making preliminary arrangements. 


- 


-. 
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Dundee.—Mr. A. P. Trotter, of the Board of Trade, 


conducted the official inspection on 6th inst. of the electric equip- 
ment of the new east end route and of the Perth Road extension of 
Dundee Corporation Tramways. 


Farnworth.—The U.D.C. has instructed Messrs. Lacey, 
Clirehugh & fillar to prepare specifications for their tramway 
extensions, which consist of abzut five miles. . 


Gateshead,—The Parliamentary Committee has been 
considering the question of preventing accidents from telephone 
and trolley wires as at Liverpool. The Committee drew the Tram- 
way Company's attention to Mr. Quin's device, but the company 
says that it has adopted another system which is claimed to be 
perfectly efficient. The company's electrical expert is to be asked 
to attend before the Committee and explain the device. 


Glasgow Tramways.—Mr. Parshall states that a con- 
siderable section of the new electric tramway system will be in full 
working order by the end of April. The sub-stations at Partick 
and Whitevale are now complete, and the remaining three are 
nearing completion, while the main generating station at Pinkston 
is rapidly finishing. During the last 10 years up to May 31st last, 
£340,000 was spent in renewals and repairs of the lines. 
The contract for 14 miles double line of steel rails has just 
been placed in America for extensions on Great Western Road. 
Where the trams extend into the country roads, the Council 
have decided to adopt the side-pole system for the support of 
overhead wires. 


Halifax.—At a meeting of the T.C. on March 6th it was 
unanimously resolved that the recommendation of the borough 
electrical engineer, Mr. H. F. Street, be adopted, that after March 
31st next the price of current to the Tramways Committee be raised 
from 18d. to 21d. per unit, it having been shown that after paying 
interest and sinking fund charges and setting aside a proper amount 
for depreciation on plant and mains, a lower charge could not profit- 
ably be made. The estimate was based on a works cost of under 
ld. per unit, the estimated output being 1,500,000 units. The 
Electricity Committee have already spent over £60,000 on plant, 
mains and buildings for tramway purposes alone. Mr. Street has 
been instructed to present a report re the recent accidents due 
to overhead electric trolley lines, He has been instructed to obtain 
tenders for a smal] motor-generator, which will be used for moving 
cars about in the car sheds after the outside lines have been shut 
down for the night. It will be driven off the direct current lighting 
mains. 


Hull.—The Watch Committee has decided to purchase 
india-rubber gloves for the use of the police on point duty, so that 
they may handle without fear of injury any telephone or telegraph 
wires that may fall across the electric trolley wires. 


Lincoln.— The City Council has decided to accept ten- 


ders for two additional panels for switchboards and for extensions - 


of the engine and boiler house, and engine and boiler beds and flues in 
connection with the Municipal Electricity Works in Brayford 
Wharf. A conference has been held with the directors of the 
Lincoln Tramways Company regarding the conversion of the tram- 
way now carried on by horse traction into an electric over- 
head system, but the result of the conference was not divulged. 
It is understood that as the Tramways Company’s Bill allows them 
to continue running horse trams for some time yet, the Electricity 
Committee will not intervene until that time has expired. 


Liverpool.—At the Tramways’ Committee meeting held 
on March 8th the receipts for the past fortnight were reported to 
be £15,416, against £13,963 in the corresponding fortnight last year, 
an increase of £1,453. The mileage run during the fortnight was 
369,471 miles, against 331,078 during the same period last year, an 
increase of 58,393. The number of passengers carried was 3,340,241, 
an increase of 670,577 upon the number in the same weeks of last 
year. There were only 17 horse vehicles at work, compared with 
190 at the same time last year, and 265 electric cars against 106, an 
increase of 159. 


In the Liverpool Court of Passage last week Philip Medurn 


claimed damages from Messrs. Blackwell & Co., Limited, for the 
loss of his son, Christopher McGurn, who died from injuries 
received by the falling of some overhead electric plant during the 
construction of the Corporation tramway lines in Robson Street in 
August last. The defendants undertook to pay plaintiff £55 as 
damages, with taxed costs. The case was therefore closed. 


Middlesbrough. — A start has been made with the 
extension of the Linthorpe and Middlesbrough Exchange tram line 
to the Port Clarence Ferry, Mr. J. Clifton Robinson, managing 
director, personally superintending the commencement of the 
removal of the old line. The work is to be completed by May 1st. 


Middleton (Manchester),—There was no opposition at 
a Government Inquiry held last week regarding the T.C.’s applica- 
tion to borrow £5,000 for road improvements for the tramway 
schemes in the borough. 'The Board of Trade required the roads 
to be widened before the tramways could be opened to traffic, hence 
the application. 


Merthyr.—The Merthyr electric line was on Tuesday 
inspected by an official of the Board of Trade. 


North Shields.—The electric tram system will commence 
operations very shortly between the New Quay, North Shields, and 
the boundary at Whitley. The Board of Trade inspection has been 
completed, and the report is awaited, and immediately on receipt 
of the necessary certificate the public service will commence. The 
total cost which the British Electric Traction Company have 
incurred for the reconstruction of the old line, the laying of the 
new, and the electrical equipment, is £58,000. 


Oldham.—At last weck’s Council meeting Alderman 
Eckersley stated that the electrical equipment of the other sections 
of the tramways was being pushed on with as expeditiously as 
possible. He had been in communication with Messra. W. T. 
Glover & Co., who were to supply the equipment, and they stated 
that the whole of the work on the respective sections would be 
completed within three months of starting. 


Royton.—The D.C. is one of the authorities through 
whose district the Bury, Rochdale, and Oldham Steam Tramway 
Company had powers, and the Council is taking action with the 
other local Councils concerned with a view to purchasing the lines. 
The Oldham T.C. is endeavouring to have inserted into the Royton 
Electric Power Bill a clause preventing the Royton D.C. from 
entering into an agreement with the Tramway Company or with auy 
other concern of that kind which the Oldham Corporation would 
not approve. 


Nt. Helens,—The Electricity Committee has instructed 
the town clerk to write to the Tramways Company requesting them 
to provide a pair of rubber gloves for cach car for use in the event 
of any of the wires falling. The borough electrical engineer was 
iustructed to draw up and submit to the committee short instruc- 
tions to be issued to the public as to the best steps to be taken in 


the event of any wires falling. 


On Monday several members of the St. Helens Town Council 
witnessed a series of trials of a new life-guard which is being 
used for the electric cars on the St. Helens system. The tests 
were madc on the length of new line in Corporation Street. 


Sheffield. —Mr. A. L. C. Fell, in his monthly report to 


the Corporation regarding the tramways, states that he has made 
numerous tests of the guard wires in various parts of the city, and 
has ascertained that they are efficiently connected to the rails, so 
that in the event of a telephone or telegraph wire dropping and 
making connection between the guard wire and the trolley wire, 
the current will be put directly to the rails through the guard wire, 
and cause the circuit-breakers to immediately act and cut off the 
current at the power station. These tests have been repeated in 
the presence of the Board of Trade, Post Office, and telephone com- 
pany’s officials, and have been quite satisfactory. On February 27th 
one of the telegraph wires crossing the trolley wires near the 
Attercliffe Board Schools was dropped in the presence of Mr. 
Comport, chief engineer of the General Post Office for the district. 
The guard wire in the first place kept the telegraph wire entirely 
off the trolley wires, and the ends simply hung down to the street. 
The end of the telegraph wire was then carried across the road, and 
connecticn was made between the trolley wire and the guard wire. 
The telegraph wire was immediately fused off short near the trolley 
wires, and the current at the power station was automatically cut 
off at the same instant. 

The chairman of the Gas Company (Sir Frederick Mappin) said 
& good deal to his shareholders about the electrolytic effect of 
tramway currents upon gas mains. He said that if the danger 
was as great as some scientific men believed it to be, the Board 
of Trade or Parliament would of necessity be compelled to pro- 
tect them and the public." 


Underground Electric Railways.—The promoters of 
the Charing Cross, Euston and Hampstead Railway are approaching 
the Hampstead Borough Council with a view of securing the with- 
drawal of their opposition to the scheme. They promise that no 
portion of the railway should go under Hampstead Heath, and that 
no station should be erected either at North end or at the summit 
of the Heath. As it was on the above grounds that those interested 
in the preservation of the Heath opposed the railway, the pro- 
moters hope that the B.C. will not oppose the scheme. The Council 
have appoiuted a committee to meet the promoters and discuss the 
details. 

The House of Commons on 7th inst. agreed to the resolution 
passed by the House of Lords, and printed in our last issue. 


Warrington.—At the last T.C. meeting a resolution which 
appeared in the minutes of the Tramways Committee, that Messrs. 
Preece & Cardew be instructed to obtain tenders for the construction 
of the tramway from Sankey Bridges to Knutsford Road, gave rise 
to some discussion. Councillor Bennett contended that the over- 
head system, which it was intended to adopt, was unsightly and 
dangerous, and moved, as an amendment, that further consideration 
should be given to the subject before they committed themselves to 
anything. Alderman Monks stated that the system it was proposed 
to adopt was approved by the Council 12 months ago. The Tele- 
phone Company had entered into an agreement with the Corpora- 
tion to place their wires underground, and he understood the 
Government were going to place the telegraph wires underground. 
The matter was urgent, as in their Tramways Order they had two 
years in which to complete the work. Ona vote being taken only 
five voted for the amendment. The minutes were therefore con- 


firmed. 
(Continued on page: 461.) 
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ELECTRIC CAR BUILDING IN ENGLAND. 


(Concluded from page 416.) 


Tuvs far we have followed the treatment of the timber from 
its arrival in the rough state, observing its dissection, 
shaping, and subsequent fitting together in the cabinet shop, 
where the larger parts are prepared ready for being built up 


Fig. 8.—CaANAL AND PRIVATE Dock. 


into cars. In the picture of the cabinet shop which appeared 
last week, doors will be seen on the left through which these 
parts are taken straight into the car shed, one end of which, 
with cars in skeleton form, is illustrated in fig. 9. But 
before we trace the construction further, it is necessary to 
glance at the departments in which the iron and steel 
sections are prepared. The smithy 
(fig. 10) is furnished with half a dozen 
steam hammers of various sizes. Single, 
double, and quadruple hearths are 
employed. This department does not 
call for much attention at our hands, 
but it is interesting to mention that it 
comes under the domination of the 
exhaust system by which all sparks 
and noxious fumes from the fires, 
Ke., are drawn underneath the 
shop, and thence out into the open 
air. 

We now come to the iron- working 
machine shop where the ironwork for the 
car is made ready for the fitter. A view 
of a portion of the shop is given in fig. 11. 
All the machine tools are electrically 
driven, and they comprise American- 
made lathes, drilling, planing, sharpen- 
ing, and other tools of up-to-date con- 
struction. The motors driving the over- 
head shafting, &c., operating these, are 
10-H.P. size running at 600 revolutions per minute, and they 
are of the same type as those employed in the mill and wood- 
working depóts. When the machines have performed the 
necessary operations and the metal portions of the car have 
been produced, these parts are at once transferred to the next 
department for finishing and fitting together as the under- 
frame work of the car. | 


In the assembling room, which is practically under the 
same roof as the machine shop, the iron, steel, and wooden 
sections upon which the superstructure of the car is built, 
are gathered together, finished and fitted. Fig. 12 isa view 
of a portion of this room, showing a 10-H.P. motor driving 
shafting, with which are connected several grindstones and 
other machines, including the bending machine illustrated in 
fig. 13. "There are a number of hydraulic presses and rolls 
for levelling and bending steel shects, as well as a few 
machines for bending bar iron. ! 

A number of underframes were in various stages of com- 
pletion at the time of our visit. Subsequently the entire 
framework is in the ordinary way dispatched to the car 
building shed, where the final processes of construction are 
carried out, but, as has been already mentioned, the over- 
crowded state of the car shed has necessitated certain car 
building operations being carried on in the assembling room 
until the new shed is ready. 

The operations in the car building shed are somewhat as 
follows :— The underframe as it comes from the assembling 
room is first laid down, and the upper skeleton of the car is 
fixed upon it ready to be panelled and framed. While the 
latter process is being carried on outside, the finishers are 
inside bringing the interior into shape. The fitters next 
apply themselves to the construction of the dash plates, 
staircase ladders, and top railings, and when these have been 
adjusted the car is handed over to the painter, glazier, 
and upholsterer for them to do their beautifying work. 


Many of our readers will probably be surprised to learn that 


as many as 20 coats of paint are frequently given to a car before 
it leaves Hadley. There are pitsin the shed in order to facilitate 


Fic. 9.—Cans TAKING SHAPE, 


the fitting of the underneath gearing, such as the brake, &c. 
We illustrate in fig. 14 a finished double-decker as it 
appeared before preparing for its dispatch to Huddersfield 
for the Corporation lines which have just been opened there. 
Every car before it leaves is tested on a tramway line 
specially constructed for the purpose. 
The car bodies are lifted by the gid of Mr, C. Bush's 
Digitized by LA 0€? IG 
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patent lifting jacks. These jacks are made entirely of steel, 
their chief feature being that the weight is carried by the 
spindles, and the strain is a tensile one. The spindle is 
suspended on ball bearings, which are completely enclosed, 
so that the lubricant cannot escape, and all dust is excluded. 
They are made in three sizes, 20,12 and 6-ton, and the 
smallest is the most 
suitable for car 
sheds and repair- v 
ing shops. — A 
The bodies are 4n : 
conveyed from the ~ 
car shed out to the * 
main avenue, where ke 
they are taken in bal baa 


" 


E 


EJ 

tow by the electric iP 8 
gantry crane, and — y 
placed upon railway 3 
trucks specially con- 
structed by Messrs. 
Milnes for the 
London and North— 
Western Railway. 

Among the orders 
which are now ex- 
ecuting at Hadley 
may be mentioned 
210 cars for the 
Manchester Corpor- 
ation, 40 for Black- 
burn, 35 for 
Croydon, 25 for 
Chatham, 25 for 
Brighton, 30 for the London United Tramway Company, 
and 20 for the City and South London Railway Company. 

It should be mentioned that all the different offices and 
departments are in telephonic communication. 

It now only remains for us to describe briefly the electric 
power station, from which energy is supplied for driving the 


Fic. 10.—VIEW OF THE SMITHY. 


Lancashire boilers designed for the consumption of wood 
cuttings, shavings, sawdust and other refuse, and having a 
working pressure of 120 lbs. per square inch. They are fitted 
with Green's economisers and mechanical stokers. "They are 
supplied with water drawn from a large, specially constructed 
reservoir, and from a deep well by meansof an electric pump, for 
feeding purposes. 
There are three 
B. T. H. six-polecon- 
tinuous current 
shunt wound genera- 
tors (fig. 15). They 
give 115 KW. at 
230 volts at a speed 
of 400 revolutions. 
They are directly 
connected to three 
Browett - Lindley 
vertical compound 
condensing engines. 
As our photograph 
will show, the 
generating station 
is very roomy. It 
presents a very neat 
and clean appear- 
ance with its white 
glazed brick walls. 
The switchboard, 
which is erected 
directly opposite to 
the generators, con- 
sists of a series of 
marble panels held together by a polished teak framework. 
There are in all four generator panels, each of which is pro- 
vided with an automatic circuit breaker, main ammeter, positive 
and negative main switch, shunt field regulating rheostat, pilot 
lamp and discharge resistance. On either side of these 
panels the feeder panels are fixed. These are supplied with 


Fia. 11.—ELECTRICALLY-DRIVEN IRON-WORKING MACHINES. 


different machines, and so on. The lighting of the works 
is effected by means of nearly 800 incandescents and 100 
British Schuckert differential arc lamps, arranged four in 
series, and controlled by double-pole switches. "There are 
50 continuous current motors of 460 H.P. aggregate 
capacity. 

The boiler house equipment comprises three 30 ft. x 8 ft. 


24 double-pole switches, each of which controls the feeder 
line of both the light and power plant. Any one 
machine can be worked either on power (left-hand side 
of board) or light during the day, the power and 
lighting bus bars being, however, as a rule connected 
by means of switches. A spare generator panel has been 
left. i 


, 
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and laid in the ground. The main boards in the different 
departments are furnished with main and sub-switches to 
regulate the different power and light circuits. The wires 


Fia. 13.—BgNDbING MACHINE, 


and cables running overhead outside the buildings, for are 
Fic. 12.—MOTOR-DRIVEN SHAFTING. lighting, &c., are protected by lightning arresters. 


Fic. 15. —EnL-crRIC GENERATORS, 


The cables from the main board to main distributing Mr. J. W. Kidd is the engineer-in-chief to Messrs. Milnes 
boards in each department are armoured and lead-covered, at the Hadley works. 


r 
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ELECTRICALLY-DRIVEN MACHINE TOOLS. 


A paper on this subject was read recently by Mr. G. Ralph 
before the Newcastle Section of the Institution of Electrical 


Car BUILDING: Fic. 14.—HUDDERSFIELD CAR. 
Engineers. The 
author does not 
profess to do 
more than col- 
lect scattered 
experience and 
draw attention 
to the benefits 
of electrical 
driving. With 
this view, he 
has something 
to say on the 
question of the 
individual driv- 
ing of ma- 
chines. For 
large machines 
this is, of course, 
the best system 
to employ, but 
in the present 
condition of the 
motor industry, 
it certainly 
seems best to 
drive many 
machines from 
one shaft and 
use motors of fair size to drive that shaft. 
Indeed, for small machines the aggregate 
power or capacity of individual motors 
would considerably exceed that of the 
one larger motor, and it is sound practice 
to keep as closely as possible to one 
size of motor. At the same time, it is 
not well to carry the shaft principle very 
far. We have in mind one of the latest 
examples of a machine shop, where the 
machines are grouped on so many line 
shafts, but there are no bevel wheels to 
carry shafting round corners. All shafts 
are straight lengths and ungeared, and 
are driven by belt direct from their own 
motor. 

The separate motor has, of course, 
the advantage that the tool speed can 
easily be varied, and such motors are 
made with 15 to 20 regulating steps. 
From this Mr. Ralph argues in favour 
of direct current in place of alternate 
current motors, which he understands 
are so very inefficient if run below 
normal speed. Mr. Ralph, however, 


ICAR BUILDING 
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Fic. 16.—THE SWITCHBOARD IN HADLEY POWER HOUSE. 
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does not seem to see with sufficient clearness that a 
separate motor to each tool is not necessary to prevent 
the whole power apparatus being run if one machine 
is required to be run overtime. The utmost waste 
would be that due to the one length of shaft on which the 
machine was grouped. A good suggestion is made that for 
such special overtime a portable motor could be brought 
along and set to work on any machine tool to be thus run 
alone. An example of this is cited, the switches being also 
temporary and convenient of access to the machineman. 
Similarly, portable tools can be fixed to large and heavy 
pieces of work, and this would be impracticable but for 
electrical driving. 

As regards separate or grouped driving, the author thinks 
that if a machine requires 2 H.P. and upwards it may have 
its separate motor, and he is very insistent as to the loss due 
to long lines of shafting. On this point we would for the 
present simply say that much depends on the truth of the 
shafting, its correct levelling and general alignment, the 
sufficiency of its bearings, which should be of swivel type, 
and upon their lubrication. It is for these reasons that we 
are inclined to advocate simple shafting of not too great a 
length and preferably driven at the middle of its length. 

The central station power need not be anything so 
large as the motor capacity. Thus at the Baldwin 
Company's works generators of about 1,300 m.p. serve 

3,100 H.P. of 


motors. In the 
sullock Com- 
pany's works 


the ratio is 1: 
4°8, but in- 
cludes lighting. 
Ordinarily, a 
ratio of 1: 2 
will be suffi- 
cient. We may 
say that the 
same reasoning 
applies to the 
case of the 
group motor 
and the in- 
dividual ma- 
chine motors. 
The author ad- 
vocates the one 
motor type of 
shop traveller 
in spite of all 
that is said 
in favour of 
the three-motor 
type which 
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Fig. 17.—A CROWDED CAR SHED. 
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we personally approve, and there are a number of interesting 
descriptions of the application of motors to various 
machines. He advocates a heavy fly-wheel to a motor 
for driving large planing machines which call for three or 
four times the normal current at the moment of reversal. 

A slab miller for surfaces of 18 in. to 20 in. was found to 
absorb 15 H.P. This machine was driven by two motors, 
one to drive the cutter, the other to drive the feed and table. 
An inserted cutter mill was found to consume one half the 
power of a fluted spiral cutter per unit weight of chips 
removed. "This is because the chips are larger from the 
inserted cutters than from the ordinary cutter. 

Reference is made to forms of gearing such as belting, 
pitch chains, Hans Renold chains, spur and friction gears, 
also to the somewhat novel Brown gear, which is said to be 
very efficient and to work well, though no figures are available 
as to its wear. This gear works by a peculiar wedging 


action of a loose roller in an outer case with a hard central 


spindle. It is necessary that the rollere should all be hard, 
for the pressure is considerable, and the rollers if soft are 
apt to fail. Hard rollers, however, run well. Generally, 
the pape? even if stating nothing new, is suggestive and 
interesting, and the author has, we think, been very success- 
ful in collating information of value, which will be useful to 
engineers projecting a system of electric driving. We 
recently published a somewhat similar paper by Mr. Geipel, 
who states that even less than 20 per cent. of the power 
may be lost in the shafting, but this is exceptional; 
the loss may be as much as 70 per cent., and in one 
case was as much at 75°6 per cent. 
Benjamin as to power consumption in machine shops, 
as already reproduced (ELECTRICAL REVIEW, February 22nd, 
1901). „ 

; Me Geipel is not a fanatic on the subject, for he admits 
a knowledge of places where electrical driving is hardly 
likely to pay. It will be noted that the loss in conductors 
is very different from the loss due to steam pipes. The 


smaller the load electrically, still less in proportion will 
be the loss in the distribution system. 


Steam pipe losses 
are increased if the pipes are enlarged, and they must be of 
a certain size, but an electrical conductor loses less the 
bigger it is. We can hardly agree, however, that so little 
as 19 to 24 lbs. of steam will be used per horse-power-hour 
at the motor shaft. Mr. Geipel derived this figure from an 
assumed consumptión of 13 to 16 lbs. per indicated horse- 
power-hour, and an efficiency of 68 per cent. At the same 
time the single central engine will be far cheaper to run than 
many isolated engines on long steam pipes, and we need not, 


perhaps, be too critical on this point, but we must point out 


that it is too common an error of mcst electrical engineers to 
assume, as the basis.of their favourable comparisons for 
electricity, that the steam engine will be run for the 


minimum of fuel—an assumption quite ab variance with all 


practice, ànd hardly likely to obtain even in the best 
regulated works, while in a small works where the load is 
least steady, the fuel or steam consumption will be considere 
ably augmented. l 

It is only in large works that a. steady load is found, 
and it ought to be possible to supply a small works with 
energy from some public source at less than the small 
works can produce it for. ME 


ELECTRIC TRACTION NOTES. 


| (Continued from page 456.) 


Sunderland.—On 6th inst. the whole of the electrical 
tramways were opened for service after the last three sections had 
been inspected by Mr. Trotter and Major Druitt. The three 
sections named are the Hylton Road, Tatham Street, and the 
Southwick portions, and these have been finished for some weeks. 
Application was at once made tothe Board of Trade to send an 
inspector down but they were unable to at once comply. As we 
stated last week, the Tramways Committee thereupon started the 
cars off and they ran for about a day and a half. The Mayor of 
Suuderland then intervened (not the B. of T.), and on his repre- 
sentations the service on the three sections ceased, until it 
was re-started on the 6th. "The electrical service is very popular 
n the town, and a deputation has asked the committee to decide 
to run cars to the east end of the town. This is the shipping 


He quotes Mr. C. H. 


quarter, where there are very large docka, and it is urged that the 
proposed system will pay admirably. At present there is no other 
means of getting to the docks than by walking or by cab, and as 
the distance is a good mile the want of some accommodation is 
keenly felt. Te estimated cost is about £9,000. 


Leipzig.—The following table showing the development 
of the Leipzig Street Tramways since their beginning is taken from 
D pamphlet by Prof. Dr. Ernst Hasse, M.P., on “The Leipzig Canal 
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(a) Great LEIPZIG STREET Tramway. 
1872 , 166,783 677,543 128,611 | 0-109 857 100 
1873 | 176,512 | 02] 1,627,328 321,438 | 0:103 931 1.82 
1874 | 186,301 |! 1,848, 159 363,501 | 0:097 9-92 1:95 
1875 | 196,000 |. 2,090,294 | 405,048 | 0-093 | 10°66 | 2-06 
1876 | 905,779 | -18:19 2,102,533 390,955 | 0088 10°27 1:04 
1877 | 214,11 1,972,053 869,160 | oost | 991 ^ 172 
1878 222,911 2,006,787 875,812 0081 9-00 1:63 
1879 | 231,772 | 1,934,909 800,226 | 0078 834 | 155 
180 240,00 — 2,133,130. | 391,972 0075 8:36 (162 
1881 220,710 | 2081 2,381,224 406,627 | 0-037 953 ! 162 
19 , $59,003 : 95:92 —— 4100572 | . 609,205 | 0300 | 1582 | 235 
1983 | 2644416 ^ 2673  — 5,070,568 | 793401 | (099 | 9112 | 2-95 
184 277,790 29.93 7,40, | 1,030,344 | 0107 | 26:99 | 37 
18.5 251152 8308 8.472,52) | 1,125,976 | ons | 2950 | 9:92 
leB6 | 298,757 , 8303 , 9,685,962 | 1,256,918 | 0-110 | 3242 4-20 
1857 311,971 | 8360 . 11,025,401 | 1,375,314 | 0107 | 35:66 4°40 
1883 325,185 | 8451 | 12,262,010 | 1,490,150 | 0-106 | 87-70 m 
1889 | 834,999 39.08 14,244,910 | 1,613,502 0.115 4221 4°85 
1890 | 851,613 | 42-43 | 16,600,566 | 1,825,147 | 0120 | 4721 5:19 
1891 862,118 | 46:53 | 17,800,092 | 1,941,400 | 0198 | 4918 | 533 
1892 870,683 | 4653 | 18,847,833 | 1,980,118 | 0-125 | 4949 | 5% 
1898 ! 879,247 | 46°53 | 19,512,565 | 9,106, 0123 | 51-44 | 555 
1694 887,812 | 46:53 | 19,924,238 | 2,153,168 | 0-119 | 61:97 | 6:55 
1895 | 896,877 | 46:58 | 21,242,891 | 2,302,877 | 0117 | 6959 | 580 
1896 | 404,941 | 47:83 | 25,033,672 | 9,527,790] | 0-116 | 6182 | 6-24 
1897 | 418,506 | 70°49 | 87,036,185 | 8,539,628 | 0-170 | 9956 | 8:36 
1898 | 422,071 | 76:88 | 88,004,691 | 8,613,301 | 0-180 | 9085 | 859 
1899 | 480,695 | 8287 | 42,182,543 > 8,989,510 | 0192 , 9793 | 928 
1900 | 489,200 | 8325 | 44,446,618 | 4,197,606 | 0-208 | 411-32 | 1051 
(b) Leipzig ELECTRICAL TRAMWAY. 
1806 404,941 ^ 40:40 5,344408 | 521490 | 0099 , 2446 | 2:37 
IET | 413,000 — 5640 | 11,341,380 | 1,031220 | 0-136 | 2742 249 
1898 | 422,071 , 60-64 | 14,914,916 | 1,924,009 | 0140 | 3535 | S 
1809 | 490,635 | 70-81 | 17,763,102 | 1,563,518 | 0104 | 4126 | 3°63 
1900 ; 439,200 | 65°76*); 19,121,895 | 1,679,226 | 0164 | 4791 4°20 
(c) Boru TnRAMWAYS TOGETHER. 
1896 ; 404.941 | 87°72 | 80,418,148 , 3,019,981 | 0:216 | 86:28 B6 
1807 413,506 | 12689 | 48,877,515 | 4670848 | 0-306 | 11699 , 11-05 
1898 , 422,071 |136:52 | 52,919,547 | 4,937,370 | 0320 | 125-70 | 11-93 
1899 | 430,025 | 163°68 | 59,910,645 | 6,553,028 1.0356 , 13923 . 1290 
1900 | 489,0 | 149-01")/ 63569408 | 6,876,892 | O33 . 10923 ` 17 
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* The section Bluecherplatz-Schleussig was abolished. . 


Wallasey.— The L.G.B. has sanctioned the Council's 
proposed loan of £18,200 for electric traction purposes. The period 
of repayment is 25 years. i 


Wolverhampton.—The report of the Tramways Com- 
pany states that the negotiations with the British Electric Traction 
Company, Limited, regarding the price to be paid for the remainder 
of the undertaking haye now been satisfactorily settled, the Traction 
Company having agreed to pay the company the sum of £10,200. 

The TC. has authorised the Tramway Committee to accept 
tenders for the coustruction of the Dudley Road and Cleveland 
Road and other routes. 


Worthing.—The T.C. is going to apply for light railway 


powers, 


TELEGRAPH AND TELEPHONE NOTES. 


Aberdeen Telephones.—A Committee of the T.C. is to 


report on the question of municipal telephones. 


Bristol Telephones.—The City Council on Tuesday 
decided to appoint a committee to inquire and report on the extent 
to which telephonic communication is used by Bristolians and the 
payments made therefor; and to consider the expediency of 
applying for a license to enable the Council to provide a system. 
The subject was introduced by one of the labour members, Mr. 
Pope, but the Council paid but languid attention to the mass of 
facts and tigures by which he supported his resolution. More 
interest was caused, however, by the speech of Alderman Pearson, 
who gave his support to -the proposal, and who expressed a hope 
that the matter would be eutered upon, not with a view to vilify 
the National Telephone Company (whose system, he admitted, 
acted like an incubus on trade), but to secure the benetit of com- 
petition, of whose advantages so much was heard. It was stated 
that telephonic communication costs the Bristol Council at present 
a total of £920 a year. 


— ——— — — 
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The Cable Communications Committee. A meeting 


of this Committee was held on Tuesday. Evidence was given by 
Mr. B. Plummer, honorary secretary of the Associated Chambers of 
Commerce, and secretary of the Newcastle Chamber of Commerce ; 
and Mr. E. Helm, secretary of the Manchester Chamber of 
Commerce. 


¢ 

The Cape-Australian Cable.—In the House of Com- 
mons on Monday, Sir Edward Sassoon asked the Secretary to the 
Treasury whether, in view of the importance of the projected Cape- 
Australian cable as constituting a link in the All-British system, he 
would lay upon the table of the House a copy of the agreement 
with the contracting company ; and whether permission had been 
granted for landing rights on each and all of the intervening mid- 
ocean stations, and what terms and conditions had been attached 
thereto in the protection of the public interests. Mr. Chamberlain 
in reply said :—No formal agreement has been signed between His 
Majesty’s Government and the Eastern and Eastern Extension 
Cable Companies in regard to the Cape-Australian cable, but I have 
informed the contracting company that landing rights at Mauritius, 
Rodrigues, and Cocos Islands will be granted on condition that the 
sliding scale rates in force in regard to the traffic between England 
and South Africa are extended to these places. It is intended that 
the landing licenses shall contain the same conditions and stipula- 
tions in favour of the Government and the public as the license 
about to be issued by the Board of Trade to the same company for 
the new cable from Madeira to Porthcurnow. The Government 
had not required the insertion in the contract of a provision re- 
serving the right of purchase to the Government. 


Manchester Telephones.—A meeting of the Manche er 
Corporation Special Committee-;^ Telephones has been held, at 
which the question of overhead wires and their dangers, as 
demonstrated by the recent accidents in Liverpool, was discussed. 
An opinion seemed fairly general among the members that all 
telephone wires at present overhead should be taken down and 
placed underground. Representatives were appointed on a joint 
sub-committee from various other committees, whosc object shall be 
to consider and report upon the practicability and the best methods 
of accomplishing this change. 


The Pacific Cable.—The Times Ottawa correspondent 
says that on 5th inst. the resolution for increasing Canada's 
guarantee with reference to the Pacific cable, so as to cover the 
actual cost of the work, passed the House of Commons. Mr. 
Mulock announced that, instead of the Commission's borrowing 
money to carry out the undertaking, the Imperial Government pro- 
posed to raise the necessary capital, the various Governments 
interested undertaking to pay their proper share to the Imperial 
authorities. In the discussion several members expressed regret 
that New South Wales had made concessions to the Eastern 
Extension Company for the land line business in that State. 
Objection was also taken that no penalty was included in the con- 
tract with the construction company, to be imposed in the event of 
the company’s failing to complete the work within the specitied 
time. Mr. Borden, leader of the Opposition. said that a penalty 
clause should have been inserted, but even as it was the construction 
company would be liable in damaves. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED., 
Bt. Louis (Benegal)-Bathurst ate So Aug. 25, 1900 
Pará-Maranham >s es és Jé March 1, 1900 
Latakia-Cyprus " .. June 20, 1899 
Marseilles-Barcelona .. Jan. 7, 1901 
Aden-Zanzibar . oe 


.. March 1, 1901 |. March 7 

Fao-Bushire e" . March 7, 1901 .. ws 

LANDLINES :— 
SouTrH AxERICAN— Communication with Car- 
thagena and Baranguilla .. oe .. Dec. 8, 1900 ks 
CurxzsnB— Tientein-Pekin ee ee ee e J une 11, 1900 ee oe 
Pekin-Kalgan ee oe ee ee ee June 14, 1900 oe eo 
Kalgan-Maimatohin eo ee ee ee June 80, 1900 ee ee 
Tientsin, via Shanghai .. és ee .. June 16, 1900 T 
Tientein and Taku via Helampo  .. .. June 18,1900 .. oe 
th i 

. . Oct. 28, 1900 


Al lines connecting Cochin China wi 
Thuanan .. ie oe ee ee 
Communication “via Hanekine" interrupted 

on Persian territory .. oe > .. Feb. 26. 1900 
Moulmein- Bangkok s 83 .. Feb. 29, 1901 


Saigon-Bangkok.. ..  ..  .. .. March 18, 19. 
Indo-European Co.—Kertch-Teheran .. March 11,1901 .. March 11 


The Telegraph Wire Export Trade.—We have often 
referred to the fluctuating character of the export trade of this 
country in telegraph wire and apparatus connected therewith. This 
is again well shown by the returns for February, during which 
month the shipments only attained a value of £126,510, as com- 
pared with £596,122 in the preceding month and £502,816 in 
February, 1900. For the two months ending with February a 
total of £722,632 is shown, as against only £556,879 in the first two 
months of last year. 


Telephones in Sick ROOmS.— At the Trelleborg Hos- 
pital in Sweden, telephones are erected in the separate sick rooms 


at a small charge, to enable the patients to pass the tedious hours in 
calling up friends for a talk. 


Wireless Telegraphy,—The Admiralty has decided to 
-establish wireless telegraph stations at Dover, Portland Bill, Rame 
Head, Scilly, and other places. 


Turkish Telegraphs.—The Lernt Herald announces 
that the Turkish Administration of Posts and Telegraphs intends to 
lay a new line to place the Ottoman telegraph system in direct 
connection with India, and bas asked for a credit to carry this 
intention into effect. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen. — March 15th. The E.L. Committee wants 
tenders for fuel economiser and Babcock & Wilcox boilers. See 
“ Official Notices" February 15th. 


Amsterdam (Holland).—April 1st. The Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switchboards, &. Conditions from 
the Municipal Printing Office, 10 florins (16s. 8d.). Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. , 


Ayr.—March 20th. The Corporation wants tenders for 


boilers, stokers, condenser, pumps, battery, balancer, and booster. 
See “ Official Notices" March 8th. 


Burnley.— March 23rd. The Tramways Committee 


wants tenders for overhead equipment for electric tramways. See 
“ Official Notices“ March 1st. 


Burnley.—March 23rd. The Tramways Committee 
wants tenders for rail bonds and cable: See two Official Notices“ 
March 8th. 


Buxton.—March 23rd. 'The Council wants tenders for 


an electrically-driven triplex pump (17 R..). See Official 
Notices" March 8th. 


Cardiff.—March 18th. The Corporation wants tenders 
for steam, exhaust and other pipes, engine house flooring, switch- 
board gallery, &c., for electric tramways department. See Official 
Notices " February 15th. 


Colwyn Bay.—March 22nd. The U.D.C. wants tenders 


for one 120-Kw. steam dynamo, and switchboard extensions. See 
* Official Notices " March 8th. 


Gorton.—March 22nd. "The U.D.C. wante a supply of 
electricity for ite district for lighting, for 5, 7, 9 or 12 years. See 
* Official Notices " March 8th. 


Gravesend and Northfleet.—March 25th. The B.E.T. 
Co., on behalf of the Gravesend and Northfleet Electric Tramways 
Company, wants tenders for the construction of new tramways and 
reconstruction of existing lines, and for the supply of electrical 
equipment. See Official Notices March 8th. 


Halifax.—March 26th. "The Corporation wants tenders 
for telephone and other cables. See “ Official Notices " to-day. 


Holland.— March 25th. Tenders are being invited until. 


March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lighting station in the city. 


Hornsey.— April 11th. The U.D.C. wants tenders for 
dryback boilers, pumps, economiser, 300-K w. steam dynamos, motor 
transformers, condensing and water cooling apparatus, pipework, 
switchboard, battery, crane, mains, arc lighting, meters and work- 
shop equipment, &c. See '&Official Notices to-day. 


Kirkcaldy.—April 15th. The Corporation wants tenders 
for two 80-1.H.P. and three 250-1. II. P. engines and continuous current 
dynamos, storage battery, and 15-ton crane. See Official Notices 
to-day. i 


Launceston (Tasmania).—April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. See 
„Official Notices January 11th. 


Leeds.—April 15th. The City Council wants tenders for 
steam and other piping, pumps, economisers, &c., all for engines of 
4,000 1.u.P. See Official Notices“ to-day. 


Leith.—The T.C. wants tenders for a 350-Kw. steam 
dynamo for lighting or traction. See Official Notices to-day. 


Manchester.—March 25th. The Electricity Committee 
is inviting tenders for the following for Bloom Street station :—(a) 
switchboard for connecting four 1, 800-Kw. yvenerators to the lighting 
and traction systems; (bì four continuous-current motors for driving 
mechanical stokers and economisers. Specifications, &c., on appli- 
cation to Mr. F. E. Hughes, secretary Electricity Department, Town 
Hall 41 18. for each specification. 


Newport.— March 25th. The Corporation wants ten- 
ders for steelwork, bunkers, fluc, coal conveyer, crane, water-tube 
boilers, stokers, economiser, tanks, compound condensing vertical 
engines, electric generators, condensing plant, feed pumps, &c., for 


electric tramway and power works. See “Official Notices” 
March 8th. 
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Roumania,— April 8rd. Tenders are again being 
-invited until April 3rd by the municipal authorities of Ploesti, 
for the construction of an electric tramway in the town and the 
working of the same during a period of 30 years. - 


Roumania.—4April 10th. Tenders are being invited 
until April 10th by the municipal authorities of Piatra Neamtz for 
the concession for the electric lighting of the town during a period 
of 30 years. 


Shipley.—March 19th. The U.D.C. wants tenders for 
terminal boxes and switchgear, motors, meters, wiring, cables, wires, 
&c. See Official Notices March 1st. | 


Stockton-on-Tees.— March 26th. The E.L. Committee 
wants tenders for an additional 300-kw. steam dynamo. See 
“ Official Notices ” to-day. 


Sunderland. March 29th. The Corporation wants 
tenders for india-rubber-covered cables, stoneware casing, wrought- 
iron piping, and cast-iron piping, box frames and covers. See 
* Official Notices March 1st. 


The Hague (Holland).—March 25th. The Communal 
Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 


Warrington.—March 27th. The Corporation invites 
tenders for.steel rails and ent way work; poles, brackete, 
trolley wire, insulators, &c.; electric tramears. See Official 
Notices " March 1st. 


West Ham.—March 22nd. The Council wants tenders 
for cables, cut-out boxes, wattmeters, transformers, wire and wiring 
accessories, and engine-room stores. See Official Notices” 
March 8th. l 


Wigan.—March 27th. The Corporation wants tenders 
for paper cables, trolley line, steel poles, and castings. See “Official 
Notices ” to-day. 


Wolverhampton. — March 23rd. The Tramways Com- 
mittee wants tenders for the overhead equipment of 5 miles of route, 
also feeders, conduits and switch pillars. See “Official Notices ” 
March 8th. 


OLOSED. 


Batley.—The Corporation engineers have been instructed 
to prepare estimates of the cost of laying and equipping electric 
tramways authorised by the 1900 order, aud the 'lown Clerk is 
to apply to the Local Government Board for the necessary loan. 
The tender of Messrs. John Fowler & Co., Limited, Leeds, for the 
supply and fixing of steam dynamos and balancer, motor-generator, 
&c., has been accepted. Instructions have also been given to the 
engineers to prepare plans for the proposed generating station. The 
Corporation intend to proceed with the scheme at once. 


Bradford.—The Corporation has accepted the tender of 
Messrs. Willans & Robinson, Ltd., to supply for the sum of £2,422 
two 300-H. P. steam engines for the Varley Road Electrical Works, 
and of Messrs. D. Bruce Peebles & Co., to supply two 200-kw. 
dynamos for same for £1,780. 

The Corporation has also accepted the offer of Mr. Leonard 
Cooper for the supply of a half-mile length of portable tramway 
irack for £713 28; and that of Messrs. R. W. Blackwell & Co., Ltd., 
to supply for the overhead equipment poles made by the British 
Mannesmann Tube Company, Limited, in lieu of Messrs. Stewart 
and Menzies, poles which were originally accepted. 


Great Yarmouth.—Messrs. W. H. Allen, Son & Co., 
Limited, have obtained the order for two 300-Ħ.r. engines for Great 
Yarmouth, with dynamos by The British Schuckert Electric Com- 
pany, Limited. 


Manchester.—Messrs. George Russell & Co., engineers, 
Motherwell, have received an order for 22 electric cranes for the 
Manchester Ship Canal. 


Neweastle-on-Tyne.—The Tramways Committee has 
accepted the tender of Messrs. James Russell & Sons, Limited, for 
400 electric tramway poles at £9 13s. each, and 25 at £14 3s. 3d. each. 


Sheffield.—The Tramways Committee has just placed 
orders for 25 additional double-deckers, which will bring the total 
number of cars to 145. The cars are to cost about £640 each. They 
are contracted for in three portions—car bodies, trucks, and motor 
equipments. The accepted tenders for the present order are as 
follows :—G. F. Milnes & Co., Limited, Birkenhead, 25 double-deck 
car bodies at £253 10s. per car; the Brill Truck Company, 25 Brill 
trucks at £58 11s. per truck; and the British Thomson-Houston 
Company, Limited, 25 “G.E. 58” double motor equipments, 
£330 each. The total cost of the 25 new cars will thus be £16,051. 
A large contract has been given the Leeds Steel Company, their 
tender to supply rails and fish-plates at the sum of £24,156 having 
been accep 


Wolverhampton.—The T.C. on Monday accepted the 
following tenders :—-Messrs. Thomas Parker, Limited (£374), for 
extension of the switchboard at the generating station; Electric 
Construction Company, Limited (£3,240), for a new 500-Kw. generator 
with a Davey-Paxman engine; Messrs. H. Willcock & Co., of 
Wolverhampton (£1,832), for alterations and additions to the 
generating station; and Mr. Herbert Holloway, of Wolverhampton, 
amounting to £54,838 10s. 10d. for the construction of the electric 
tramway permanent way from the Upper Green, Tettenhall, to the 
borough boundary at Bilston Road, vid Tettenhall Road, New- 
hampton Road, Darlington Street, Lichfield Street, Piper's Row, 
and Bilston Street. The chairman of the committec (Ald. C. T. 
Mander) stated that Mr. Holloway's tender was. £21,000 lower than 
that of the highest tender sent in. 


FORTHCOMING EVENTS. 


Friday, March 15th.—At 8 p.m. Institution of Mechanical Engi- 
l neers, Storey's Gate, S.W. Combined Trolley and 

Conduit Tramway Systems,” by Mr. A. N. Connett, of 
London. 

Saturday, March 16th.—At 6.30 p.m. Institution of Junior 
Engineers. Anniversary Dinner at the Westminster 
Palace Hotel. 

Monday, March 18th.—At 8 p.m. Society of Arts. Cantor Lec- 
tures. “Electric Railways,” by Major Philip Cardew, 
R.E., M.LE.E. Lecture II.—Multiple unit system— 
Compressed air control—Line equipment—Third rail 
and overhead conductors—Limitations of electrical 
pressure—Return circuit—Fall of potential must be 
kept very small - Booster arrangement—-Ganz's trolley 
pole and other details of system— Generation and 
transmission—Distance apart of stations—Sub-stations 
—Transformers—Rotary converters —Accumulators. 

Tuesday, March 19th.—At 8 p.m. Institution of Junior Engineers. 
Lecture IV. on “ Works Management,” by Mr. A. H. 
Barker, Wh. Sc., B. A. Sc. ! 

Wednesday, March 20th.—.\t 7.30 p.m. Institution of Electrical 
Engineers. Students’ meeting. Paper: “Indoor 
Electric Light Fittings at the Paris Exhibition,” by 
G. E. Turnbull. 

Friday, March 22nd.—At 8 p.m. Institution of Junior Engineers. 
At the Westminster Palace Hotel, Engineering Ques- 
tion Night. 


NOTES. 


To our Correspondents.—We shall be glad if our 
readers will bear in mind that letters intended for our 
* Correspondence" columns should reach us by 3 p.m. on 
Wednesday «t lalesi. Several letters have to be held over 
until our next issue on account of late arrival. 


The Physical Society.—At last Friday's meeting Mr. 
Rollo Appleyard exhibited three pieces of apparatus. The 
first was a slide wire bridge for measuring conductivities of 
wires. The slide wire, instead of forming two arms of the 
bridge, forms only one, and the length used is proportional 
to the conductivity to be measured. If the arm which con- 
tains the standard wire used is altered, it becomes necessary 
to alter the divisions of the scale on the slide wire. This is 
done by a mechanical arrangement. The second piece of 
apparatus was a mechanical gange for measuring the 
diameters of spheres. The sphere to be measured is placed 
between a metal face plate and a piece of glass at the end of 
the short arm of a pivoted lever. The end of the long arm of 
the lever moves over a graduated scale, which is calibrated to 
show directly the diameter of the sphere. The third piece 
of apparatus was a galvanometer fitted up for lamp and 
scale work. The illumination was produced by a 4-volt 
JC. p. lamp, and it was shown that very good results could 
be obtained from this by using a large condensing lens. 
Prof. Threlfall said he had usually used a straight piece of 
the lamp filament itself, instead of using the lamp in con- 
junction with a cross wire. The next meeting will be held 
on March 22nd, in the chemical laboratories of University 
College, London. 
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American Competition.—* Britisher Abroad " sends a 
most interesting letter on this very pressing subject to 
Engineering. It is so opportune and so much to the point 
that we reprint it, and recommend English electrical manu- 
facturers to give it that attention which words from a man 
on the spot, and evidently well in the know, deserve :— 


Whilst many realise that American competition is a real thing, 
others are inclined to regard it lightly, and it is a pity such influ- 
ential men as Sir Lowthian Bell do not take greater pains to 
impress upon us younger men the severity of this conipetition. On 
the other hand, we do not wish to be told that England is on the 
downward grade; this is not so. Perhaps never before have 
British-made goods abroad shown up so well as they are doing 
now; the trouble is that other nations' goods are getting a good 
look in. There seems to be a remedy, if our manufacturers would 
adopt the tactics of their foreign rivals. In the first place, let us keep 
always before us the words of Mr. William Fowler (quoted in Engi- 
neering a week or two ago): One of the greatest things to combat 
foreign competition was that they should maintain their character 
for the high quality of English work." 

Secondly, Fnglish-made goods must be sold at such a price as will 
compete with those of foreign origin, even though the latter be 
inferior in quality. l 

Thirdly, British manufacturers must not sit at home and think 
their goods will sell themselves: they will not. Let all firms send 
out competent travellers, who can speak the language of the 
country they are going to visit; men who are real workers and 
thoroughly know their business, and who have some authority to 
quote competitive prices, and do not have to refer everything to“ my 
people " (I am looking at the question from a buyer's point of view). 
Finally, pay them well enough to be “aggressive,” as the Americans 
say. Travel is good for everyone; and the more people see of the 
world the better. . 

I throw out the following suggestion, to be taken up, if it is any 
good, by British manufacturers: Let there be formed an institute 
or association for the collection and dissemination of matters of 
commercial interest, and which would supplement consular reports; 
let all communications be printed and freely circulated amongst 
home manufacturers (not American and German importers) and 
British merchants abroad. It would be the means of finding out 
the wants of people in foreign and new countries, and also a means, 
perbaps, of finding an outlet for surplus stocks. I am prepared to 
give at least one evening per week to writing out a description of 
engineering wants of the locality, what people are doing business, 
&c., and I would make detailed and dimensioned drawings of such 
foreign goods here as I have access to, if required, and when 
possible give net prices. There must be dozens of young men in all 
parts of the world who would do the same. 

Americans, according to their own showing in the New York 
papers, do not seem to be able to get a footing at all in Australia 
in certain branches; would it were the same here. I am inclined to 
think that British people do not stick to each other, like Germans, 
for instance; we are not “clannish” enough. As an instance of 
what the American Consul does for his countrymen, he not only 
sent full particulars of 24-ft. iron telegraph poles used in South 
Africa, but he actually sent a dimensioned sketch, which was freely 
published. It is time someone did this for Britain. 


Lectures, &e.—On Wednesday evening Mr. C. N. 
Russell read a paper before the Association of Parochial 
Engineers and Engineers-in-Charge at the St. Bride Founda- 
tion Institute, the subject being ** Dust Destructors." 

Before the Glasgow University Engineering Society 
on 8th inst, Mr. M. B. Field read a paper on “ Electric 
Traction." 

Major Philip Cardew delivered a lecture before the Society 
of Arts on Monday on * Electric Railways." This was the 
first of a course of three Cantor Lectures upon the subject. 
The lecturer showed a series of lantern slides illustrating 
what has already been done in Switzerland. 

At a meeting of the Manchester Association of Engineers 
last week Mr. Daniel Adamson introduced a discussion on 
the comparative merits of electric and rope-driven travelling 
cranes, 


Institution of Electrical Engineers (Glasgow 
Nection).—On Wednesday, 13th inst., a paper was read on 
* Notes on Some Systems of Laying Underground Mains," 
by Mr. Arthur Devey. 


NEWCASTLE Section.—On Monday Mr. J. A. Jeckell, 
borough electrical engineer, South Shields, read a paper at 
the meeting of the Institution of Electrical Engineers, 
Newcastle. The paper was a description of the electricity 
works at South Shields. 


Municipal Electrical Association.—The annual con- 
vention of this Association is to be held in Glasgow from 
June 19th to 21st. 


The Belleville Boiler.—The Water-Tube Boiler Com- 
mittec’s interim report shows that they consider that some 
type of water-tube boiler should be used in the Navy, and that 
the Admiralty at the time the decision was made were 
justified in choosing the Belleville make, but on the evidence 
now available they do not consider it * has any such advan- 
tage over other types of water-tube boilers as to lead them 
to recommend it as the best adapted to the requirements of 
His Majesty's Navy." Consequently they advise that the 
Belleville type be retained in ships built or in an advanced 
Stage of construction, but that it be not fitted in vessels 
recently ordered, or in any future ships. They propose to 
experiment with boilers of the Babcock & Wilcox, Niclausse, 
Dürr, and the Yarrow large tube types. 


Effects of the Steel Trust.—At the annual meet- 
ing of Messrs. William Jessop & Sons, Sheffield, on Tuesday, 
the directors announced that they contemplated establishing 
works for certain branches of their business in the United 
States, where the whole of the crucible steel makers in the 
States had gone into a large combination, and had compelled 
them to come to this conclusion. 

The jSfandard's Odessa correspondent announces that 
another Sheffield firm, Messrs. C. Cammell & Co., is about, 
to establish there large works for the manufacture of edge 
tools, &c., making a speciality of files, starting with 78 
artificers. The correspondent has also been informed that 
several other British industrial firms are thinking of follow- 
ing the example. 


What Does this Mean ?—The London County Council 
on Tuesday postponed the consideration of the following 
remarkable notice of motion, which stands in the name of 
Mr. R. Spokes :— 


That it be referred to the Local Government Committee to report 
(a) whether any means at present exist of ascertaining the names 
and addresses, and nature and extent of interest of debenture stock 
and shareholders in the companies supplying gas or electricity, or 
water or hydraulic power, or undertaking tramway or telephone 
service, or owning docks or wharves within the county of London, 
and if not, (b) as to the desirability of the Council seeking Par- 
liamentary powers to bring all such companies, whether incorporated 
by private Act of Parliament or otherwise, under similar obligations 
in that respect as would be the case had they bcen incorporated 


under the Companies’ Acts, 1862 to 1900. 


Personal.—Thé Manchester City Council have made the 
following advances in the electricity department :—Mr. W. 
F. Long, assistant engineer, from £210 to E235; Mr. J. A. 
Constantine, steam assistant, from E220 to E240; and Mr. 
I. A. Cookson, draughtsman, from £200 to £225. 

Mr. Robert Culloch, chief clerk in the electricity depart- 
ment of Leith, has been appointed assistant electrical engi- 
neer under the Woolwich Borough Council. 

The Morecambe D.C. has selected Mr. Richard Pape, of 
Hull, from 100 applicants, for the post of resident electrical 
engineer. The other candidates appearing before the com- 
mittee on March 8th were :—Mr. Robertson, of Stirling: 
Mr. Denton, Whitehaven ; and Mr. Grainger, Morecambe. 


Electrical Engineers and the War.—Colonel R. E. 
Crompton delivered a lecture on Monday night at the 
Camera Club on “Scientific Engineering in the South 
African War.” The experiment of taking out to the front a 
highly-trained body of scientific men, such as the Electrical 
Engineers, the lecturer said, had turned out a very great 
success, and it was a consolation to know that in the trained 
engineers of the country they had, in case of a serious war, 
a reserve of fine material on which to draw. The lecture was 
illustrated by lantern views. 


To Central Station Superintendents.—With refer- 
ence to our last week's note under this heading, we 
understand from later information that the competition is 
confined to members or associate members of the American 
Institute of Electrical Engineers or the National Electric 
Light Association. | 
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A Useful Metal.—Oneof our contemporaries, a professedly 
technical journal this time, has recently offered the following 
interesting contribution to the literature of aluminium :—** It 
has often been stated and written that aluminium is to 
be the metal of the future. Up to the present this prog- 
nostication has scarcely been justified; aluminium has only 
taken a modest place amongst the ordinary metals, replacing, 
for particular applications, sometimes copper, sometimes 
steel, iron, or zinc. Already it plays an important róle in 
the manufaeture of alloys, and one is able to foresee the day 
when its application will become general for aerial electric 
conductors. M. Heroult justifies this view when he observes 
that the electric conductibility of aluminium in equal pro- 
portion is 60 per cent. that of copper. In comparing their 
density, it is seen that an electric line in aluminium would 
weigh at equal rate of conductibility a half less than a line 
in copper ; there is, then, in actual extent an evident advan- 
tage in favour of aluminium. Nor is that the only advan- 
tage of this metal, for a comparison of weights and resist- 
ance in traction also shows that its employment permits of 
an increase in its scope.” We cannot help thinking that if 
aluminium could be used as an “aerial” conductor, it would 
be better than copper, even were its “ conductibility " more 
than “a half less” (this is intended to mean “one-half of“) 
that of the older metal; for a total abolition of all poles 
and supports ought to be a great economy and convenience 
in cities, although perhaps the conductors would get hope- 
lessly mixed together and lost after a prolonged gale. 
“Resistance in traction ” appears to suggest that aluminium 
should not be used in the construction of motor car parts, 
lest the vehicles should be too costly to haul about. When 
we read that the wider employment of aluminium permits of 
an increase in its scope, we seem to remember that most 
things become larger as they grow, although once upon a time 
Alice did have to run as fast as she could to keep in the same 
place. The value of aluminium as an “aerial conductor” 
seems also to have some bearings upon the question of wire- 
less telegraphy, but we cannot now stop to consider this 

important matter with the care it evidently demands. 


Appointments Vacant,—An electrical engineer is wanted 
by the Nelson Corporation at £300 per annum. The 
Wolverhampton Town Council on Monday authorised the 
General Purposes and Tramways (Joint) Committee to 
advertise for and to appoint, for such period as may be 
necessary, three clerks of works in connection with the con- 
struction of the new tramways, at a salary of £3 10s. per 
week respectively. 


Glasgow Tramears.—The Gloucester Railway Carriage 
and Wagon Company, Limited, have just completed 80 
tramcar bodies with motor-cables and electric light wiring 
and fittings, for the Glasgow Corporation Tramways. 
These are a portion of the additional stock which has to be 
equipped in time for the Exhibition, and the anticipated 
heavy traffic. 


Accumulator Competition.—The French Automobile 
Club is organising an international accumulator competition 
to begin on June 1st next. Full particulars can be 
obtained from the club headquarters, Place de la Concorde, 
Paris. 


Institution of Electrical Engineers (Manchester 
Section).—The fortnightly meeting of the Manchester 
Section of the Institution of Electrical Engineers took place 
in the new physical laboratory of Owens College, on Tuesday 
evening, March 12th. Dr. E. Hopkinson presided. Mr. 
John S. Raworth read a paper on “The Application of 
Steam Power to the Generation of Electrical Energy," and 
a discussion followed. 


— 


Overhead Wire Accident.—A daily press telegram 
states that on Thursday night last week an exceedingly 
heavy snowfall took place in Vienna, causing great destruc- 
tion of telegraph and telephonecommunication. Over 1,400 
overhead wires were broken. Persons were injured: and 
several horses killed by the falling wires of the electric 
tramway. 


Society of Arts.—On Wednesday night Mr. F. B. Behr 
read his paper on The Proposed High Speed Electrical 
* Monorail' between Liverpool and Manchester." The chair 
was taken by Sir William H. Preece. 


Partnership.—Messrs. Bergtheil & Young announce 
that as from January Ist, 1901, they have taken Mr. 
Robert O. Ritchie into partnership. Mr. Ritchie has for 
many years acted as manager of the electrical department 
of Messrs, Greenwood & Batley, Limited, of Leeds. He 
will take charge of Messrs. Bergtheil’s Manchester branch. 


Erratum.—A slight error occurred on p. 404 of our 
last issue. In the first column, paragraph 5, line 21, there 
should be no fullstop after the word “battery”; read 
straight on “ by the employment of a storage battery there 
is not the slightest reason,” &c. 


Royal Society.— Yesterday afternoon a paper was read 
by Mr. C. E. S. Phillips on * The Action of Magnetised 
Electrodes upon Electrical Discharge Phenomena in Raretied 
Gases." 
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NEW COMPANIES REGISTERED. 


Pritchetts & Gold, Limited (69,517).—This com- 
pany was registered on March 6th, with a capital of £40,000 in £1 
shares (20,000 preference), to acquire and carry on the business 
carried on at Feltham as Pritchetts & Gold,” to adopt an agree- 
ment with G. E. B. Pritchett, T. W. Pritchett, A. G. Gold, and 
C. R. D. Pritchett, and to carry on the business of manufacturers 
of storage batteries and accessories, electrical engineers, manufac- 
turers of electrical appliances and machinery, mechanical engineers, 
suppliers of electricity for light, heat, motive power, and other 
purposes, &c. The first subscribers (each with one share) are:— 
G. E. B. Pritchett, Clymping Dene, Feltham, electrical engineer; 
T. W. Pritchett, Clymping Dene, Feltham, electrical engincer; 
A. G. Gold, Croft House, Stanstead, Essex, gentleman ; C. R. D. 
Pritchett, Clymping Dene, Feltham, electrical engineer; A. B. 
Bryden, 23, Bucklersbury, E.C., chartered accountant; F. C. G. 
Menzies, Wandle Bank House, Merton, gentleman; and J. W. 
Robison, 7, Norman Avenne, St. Margaret's, Twickenham, electrical 
engineer. No initial public issue. The number of directors is not 
to beless than three nor more than seven ; the first are G. E. B. 
Pritchett, T. W. Pritchett, C. R. D. Pritchett, and A. G. Gold ; 
remuneration (except managing directors), £100 each per annum (or 
£10 each per meeting attended, if less than nine). Registered office, 
Feltham, Middlesex. 


New Electric Lamp Regenerating Company, Limited 
(69,525).— This company was registered on March 7th, with a 
capital of £80,000 in £1 shares, to adopt an agreement with 
C. W. Milne, and to carry on the business of lamp manufacturers, 
electrical and mechanical engineers, machinists, fitters, millwrights, 
iron, brass and metal founders, glass blowers, cable and conductor 
manufacturers, wire drawers, carbon manufacturers, electro-platers, 
porcelain manufacturers, chemists, &c. The first subscribers (each 
with 500 shares) are:—C. W. Milne, 51, Linden Gardens, W., 
gentleman ; E. I. Bax, Eldon, Weybridge, gentleman ; W. J. Davy, 
52, Durham Road, East Finchley, N., engineer; F. Fanta, 6, 
Fulwood Rents, High Holborn, W.C. ; L. B. Peters, Moorgate Works, 
Moorfields, E.C., engineer; E. Cadett, 17, Fenchurch Street, E.C., 
gentleman; and W. H. Thompson, 8, Dalebury Road, Upper 
Tooting, S.W., mortgage broker. No initial public issue. The 
number of directors is not to be less than three nor more than five; 
the first are C. W. Milne, E. I. Bax, W. J. Davy and F. Fanta; 
qualification, £500 ; remuneration, £100 each per annum (£50 extra 
for the chairman) and a share in the profits. Registered office, 
3 and 5, Crown Court, Old Broad Street, E.C. 


Public Undertakings Syndicate, Limited (69,509). 
—This company was registered on March 5th, with a capital of 
£10,000 in £10 shares, to carry on the business of constructors and 
controllers of public works and conveniences of all kinds, including 
railways, tramways, tramroads, docks, harbours, piers, canals, 
wharves, drainage, water, gas, electric light, telephones, telegraphs, 
electric power and energy supply, &c. The first subscribers are :— 
Meyer H. Goldstone, of 45, Dutton Street, Strangeways, Man- 
chester, engineer, with two shares; Ernest O. Walker, St. Simons 
Electrical Works, Salford, Manchester, engineer, with one share; 
Frederick F. Bennett, 13, Victoria Buildings, Manchester, engineer, 
with one share; Walter Gunn, 55, Market Street, Manchester, 
engineer, with one share; Herbert Walmsley, Beechfield, Leyland, 
oil merchant, with five shares; James Iddon, Wellfield, Leyland, 
near Preston, engineer, with five shares; and Charles H. Stocks, 
213, Deansgate, Manchester, engineer, with 20 shares. No initial 
public issue. The number of directors is not to be less than two 
nor more than four; the first are to be appointed by Percy F. Rouse 
(solicitor), with the consent of any one of the subscribers; qualiti- 
cation, £200. 
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Hedges, McKrell & Co., Limited (69,515).— This 
company was registered on March 6th, with a capital of £1,000 in 
£1 shares, to acquire the business carried on at 31 and 34, Barbican, 
E.C., by Hedges, McKrell & Co., and to carry on the business of 
electricians, electrical engineers, mechanical, sanitary, gas, steam 
and water engineers, makers of electric tramcars, motor cars, 
carriages, cycles and other vehicles, and manufacturers of and dealers 
in dynamos, motors, telephones, bells, pyrometers, calorimeters, 
thermometers, ‘electroliers, arc and other lamps, electric light 
fittings, india-rubber andtother insulating materials, chemical and 
medical apparatus, &c. The first subscribers (each with one share) 
are :—A. H. Sparkes, 28, Lowman Road, Holloway, N., electrical 
engineer; T. H. Rudkin, 10, Fawe Park Road, Wandsworth, S.W., 
builder; H. E. McKrell, 31, Barbican, E.C., electrical engineer; 
W. Hedges, 34, Barbican, E.C., electrical engineer; E. W. Riches, 
155, Lea Bridge Gardens, Leyton, engineer; Mrs. K. McKrell, 10, 
Fawe Park Road, Wandsworth, S.W.; and F. J. A. Bult, 130. 
Plashet Grove, East Ham, E. clerk, No initial public issue, 
Registered without articles of association. 


SUPPLY STATION ACCOUNTS. 


THe Sheffield Corporation electricity 


Sheffield supply undertaking is burdened with rather 
Corporation a high capital expenditure for its output. 
Electricity This seems to be a general result of allowing 

Accounts, a company to start and then buying the 


business from it. Four concerns, with not 
widely varying outputs and located within approximately the same 
area, are:— | 


Average 
price 
received Total Profit. 
Capital. Output.  perunit.  oost. Gross. Net. 


Halifax ... £93,218 1,371,333 277d. 1:24d. £9,001 £5,489 
Leeds . £307,522 2,005,840 407d. 119d. £26,291 £8,502 
Nottingham £166,098 1,491,184 287d. 141d. £9,673 £2,151 
Sheffield .. £340,406 1,329,881 3°90d. 162d. £14,821 £915 


In the case of Sheffield, practically half the additional revenue in 
1899 was swallowed up by greater expenditure, the other half went 
to swell the gross profits. . | 


District. 


GENERAL STATEMENT. 
Increase. 


1898. 1899. 

‘Total capital expenditure .. £299,324 £840,406 £41,082 
Number of units sold... 978,088 1,829,881 351,793 
No. of 30-watt lamps connected ... 73,853 99,570 25,717 
Maximum load in xw. 1,073 1,480 407 
Gross revenue ..  ..  .. £18,902 £23,292 (44, 390 
Grossexpenditure... — .. . £6,734 £8,971 £2,237 
Gross profit 6... . 412,68 £14,821 — £2153. 
Average price per unit sold 410d. 8°90d. —— 20d. 


The charges in 1898 were 5d. per unit for the first three months 
of the year, and 4d. afterwards. This latter price ruled in 1899. 
Sheffield is badly off in one respect, that the whole of its revenue 
comes from private supply, as traction is a separate department, 
&nd no attempt is made to indulge in public electric lighting. 
Discounts apparently account for the average réceipts for sale of 
energy being less than the fixed price charged per unit. 


REVENUE STATEMENT. 


1898. 1899. 
Per unit. Gross. Per unit. Increase. 


Bale of energy g. £16715 410d. £221,597 3 90d. — 20d. 
Meter rene 416 10d. 566 10d. 00d. 
Secure. and other) — 1,572 39d. 989 18d. — 214. 
Von overdue accounta. | 199 05d. 140 02d. 034. 

Gross revenue . . £18,902 4 64d. 829,999 420d. — 44d. 


Coal and rent, rates, &., have each increased by 08d., and other 
expenses by half this amount, per unit. The coal bill is nearly 
down to Leeds at 81d., while Sheffield beats Leeds on management 
expenses (-27d.), and is equal on establishment charges. Owing to 


sundry small reductions both works and total costs are below the 
1898 figures. 


Cost oF PRODUCTION. 


1898, 1899. 
Gross, Per unit. Gross. Per unit, Increase, 

Gl... £1,228 30d. £2,084  *88d. ＋ 08d. 
0 ter and i 
n Toora toros casei) 45 14. 367 06d. — 054 

esand w 
in neration and distr. | 1,499 37d. 1,827 88d. — 04d. 

On. ` 
Repairs and maintenance of 
buildings, boilers, engines, | 978 24d. 1,331 "24d. 00d. 
dynamos, &c. 


Works costa e. £4,150 102d. 
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Rent, rates and taxes 548 
Management expenses, 
of menari engi- 

neer, secretary, cler 0. 
directors’ remuneration 
and company auditors’ 


fees — 
| 
j 


13d. 1,151 21d. +-08d. 


972 24d. 809 15d. — 09d. 


General 
ch S, stationery and 
rin , law charges and 
surance 
Other expense*: Bank 
charges, stamp duty, and 
commission for procuring 
loans 


Total costs 


528 13d. 443 08d. TR 05d. 


In 1898 the gross profit had to provide interest on debenture 
debt and fora distribution of 10 per cent. to the shareholders of 
the late company in respect of that year, as was stated in the agree- 
ment for purchase. This left a balance of £1,331. Although the 


gross profit had improved by £2,153 the next year, interest and 


sinking fund had gone up together to £13,406, a sum £2,569 in 
excess of the interest and dividend in 1898, and this difference of 
£416, between the increased gross profit and greater payments to 
be met, caused the net profit to drop to nearly £900. 


Prorit STATEMENT. 


1808. 1099. 

Interest on debentures or on loans £1,125 £9,410 

Sinking fund for repayments .. ... ... æ — 3,996 
Net profit, dividend of 10 % to Co.'s shareholders 9,712 pes 

- carried forward " sd x d 1,331 915 

Gross profit... ..  - E12, 168 £14,321 


THE &coounts of the Worcester electricity 


Worcester undertaking are always exceptionally clear, and 
Corporation give detailed technical information respecting 
Electricity the progress of the department. We are glad 
Accounts. to note that Mr. C. J. Sutherland resumed his 


position as city electrical engineer at the 
beginning of this year, but he will not lose the services of Mr. E. E. 
Hoadley, who acted as engineer during his absence, as the City 
Council has appointed the latter as chief assistant at his previous 
salary. The new generating station is in hand, but will not be 
completed for about 12 months. 


GENERAL STATEMENT. 


1899. 1900. Increase. 
Total capital expenditure .. £79,286 £82,680 23, 394 
Number of units sold ; 551,437 625,089 74,302 
Number of lamps connected — ... 31,202 84,494 3, 292 
Maximum load in kw. .. ea 440 510 70 
Gross revenue sa ee £8,378 £9,669 £1,291 
Gross expenditure E e. £4,587 £5,999 £1,412 
Gross profit. 23, 791 £8,670 — £121 
Average price per unit soldd . 352d. 857d. 05d. 


The free wiring contract has been terminated, but the Corpora- 
tion wiring scheme—which we described about a year ago—has 
brought in some nine consumers during the latter six months of 1900. 
The total number of new customers obtained was 69, as against 51 
in 1899. The charge for energy was increased towards the end of 
last year to cover the rise in the cost of fuel, and therefore the : 
receipts show an improvement of „d. under this head. The 
average return ffom private supply is 4'48d. per unit, which shows 
the local advantages of the maximum demand system of charging. 
The output was distributed as follows: 


Units Private Public Number of 
generated, supply. lighting. public lamps. 
1899 ... 710,416 441,837 109,600 57 aros of 500 watts; 
3 incandescents of 
200 watts. 
1900 ... 842,132 519,690 106,049 57 ares of 500 watts; 


. 8 incandescents of 
600 watts, and 13 of 
60 watts. 


The units supplied to the public lamps have been calculated upon 


a new basis giving greater accuracy, and this explains the apparent 
decrease in consumption. 


REVENUE STATEMENT. 
1899. 1900. 
Gross. Per unit. Gross. Per anit. Increase, 


Sale of energy .. £8,089 352d. £9,814 357d. + 05d. 


Mater nenn 182 08d. 220 09d. ＋ 01d. 
Sale of old material .. 10 ‘00d. 84 ‘Old. ＋ 01d. 
Sundry fees, rents, &. 97 Oid. 101 ‘04d. 00d. 


«£8,378 3°64d. 99,669 371d. 


— —— — — 
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+ 074. 


Gross revenue 


BE m 7 
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The coal bill has affected the works and total costs in almost the 
same proportion as it has increased this item. The weight of coal 
per unit generated by steam has, however, only risen from 11:19 to 
11:27 lbs. per unit generated by steam, the change being attributed 
to running the large Ferranti set under exceptional conditions. 

Eliminating the public lighting costs, Mr. Sutherland shows that 
works cost stands at 1°73d. and total cost at 214d. per unit. Free 
lamps" cost jd. per unit, which will in future be saved, as the 
giving away of lamps has been abandoned. "The water-power plant 
was used to generate 49°13 per cent. of the total units, against 417 
per cent. in the previous year. ‘ 


Coat oF PRODUCTION. 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Increase. 


£1,626 71d. £2,678 1°08d. +°32d- 
157 07d. 217 »O8d. + 01d- 


1,263 55d. 1,373 *68d. — 02d. 


Coal ee ae ee ee 

Oil, waste, water and engine | 
reom stores 

Salaries and wages incurred | 
in generation and distri- 
bution and attending, &c. "j 


ue area te "T 
pairs an 
buildings, boilers, some 512 22d. 593 22d. ‘00d. 
dynamos, &c. 
Works cost £3,558 1°55d. £4,861 1°86d.  4-31d. 


Rent, rates and taxes $a 
Management 5 
salaries of aca E engi- 
3 secretary, clerks, 


86 ‘Odd. 88 "08d. — 01d. 
20d. 481 19d. — 01d. 


charges, stationery and 236 10d. 170 *07d. — 03d. 


ting, law 5 and 
surance 
Other expen 


pensation: feo Sir 247 11d. 399 15d. +°04d. 


Ge n eral establishment „ 


Total coste .. £4,587 200d. £5,999 230d. + 30d. 


The gross costs increased more rapidly than the revenue, but as 


the sinking fund payment was less than in 1899 by £35, the gross_ 


profit was sufficient to meet all charges, and leave a sum, small 
though it be, as net profit. Had the coal bill not increased by 
£1,051, the profit would have run into three figures, and surpassed 
the results of 1899. 

Prorit STATEMENT. 


1899. 1900. 
Interest on loans .. s. „ £1,945 £1,945 
Sinking fund for repayments .. . 1, 756 1,721 
Net profit carried forward ‘se T a 90 


fee Cmn nt 


Grosse profit ... sis .. £3,791 £3,670 


— — —— 


CITY NOTES. 


Potteries Electric Traction Company. 


THB directors’ report for the year ended December 31st, 1900, reads 
as follows :— 


Profit and Loss Account.—The gross profits for the year amount to £64,151 
4s. "d. After deducting all expenses chargeable to revenue, including all 
repairs and maintenance and interest on debentures, there remains a net profit 
of £18,889 6s. 2d. To this has to be added the amount of £866 9s. 7d. brought 
forward from previous account, making an available balance of £14,705 15s. 9d., 
which the directors propose should be applied as follows, viz. :— 


To provide for dividend for the year on the cumulative 


preference shares £10,000 0 0 

To pay a dividend on the ordinary shares of tbe com- 
pany of 2 per cent. for the year 4,000 0 0 
To transfer to the credit of the depreciation fund. p 600 0 0 
To carry forward to next account .. i x Ps 205 15 9 
£14,705 15 9 


Owing to the strikes of potters and bricklayers throughout the months of 
April and May the traffic receipts suffered considerably, and the work on the 
new 1 orien station was seriously delayed, and for some time prevented the 
opening of the Chesterton and Silverdale lines. It should also be noted that 
during | & large part of the year only & part of the total system has been in 
operation. 

Capital Account.—During the past year the directors have issued £125,000 
44 per cent. debenture stock, part of a total issue of £200,000. This issue has 
been guaranteed as regards principal, interest, and premium by the British 
Electric Traction Company, and the expenses of the issue were paid by that 
company in consideration of this company giving them an option to subscribe 
for the remaining £75,000 debenture stock at par before April 27th, 1901. The 
total capital expenditure at December 81st, 1900, was £°63, 621 3s. 5d. in 
addition to £186,311, the cost of tbe debentures and shares held by this company 
in the North Staffordshire Tramways Company, Limited. At the date of the 
map accompanying the last report, about 123 miles of tramways and light rail - 
ways had been opened for traffic; since. then the following sections have been 
opened at the dates mentioned :— 


Hanley to Etruria .. 1 m. 1 fur. .. February 2nd, 1900. 
Tunstall and Longport O „ 6 „ . March 5th, 1900. 
Burslem to Goldenhill we da Bs . March "th, 1900. 
Etruri& and Newcastle . La T . March 17th, 1900, 
Wolstanton to Newcastle.. lil 2s Do. 

Longton to Dresden 1, 2 , . June 8rd, 1900. 
Longton to Normacot  .. ex odo M s .. July 16th, 1900. 
Newcastle to Chesterton .. E M X m .. January lst, 1901. 
Newoastle to Silverdale .. 8,0 


90 oe 0 


The Anode of the tramways and light railways of this company and of the 
North Staffordshire Tramways Company are now working by electricity, with 
the exception of the terminal section at Blythebridge, the construction of which 
is now in hand. 

In view of the extensions which have heen applied for and of other develop- 
ments of the business, the directors recommend that power be taken to increase 
the nominal capital of the company by the creation of 10,000 ordinary shares 
and 10,000 5 per cent. cumulative preference shares of £10 each, and the neces- 
sary resolution which the shareholders will be asked to consider, and, if deemed 
advisable, to pass, will be found on the first page of the notice convening the 
meeting. 

Gencral.—The directors have applied to the Light Railway Commissioners for 
an Order to extend the lines of the company along the routes indicated on the 
accompanying plan. The local enquiry in respect of this application was held 
on February 21st last, and the Commissioners decided to recommend the 
Board of Trade to grant the Order. The directors have taken steps to introduce 
a service for the conveyance of goods and parcels by electric cars over the 
company's entire system, supplemented by horse and hand vehicles, for tho 
purpose of local distribution throughout the Potteries district, and they hope 
that this service will be in operation before the summer. The directors have 
decided to establish an experimental service of steam omnibuses in order to 
provide traffic facilities for the outlying villages, and two of these conveyances 
will shortly be run between Burslem and Milton, a distance of about three 
miles. If the experiment gives satisfactory results, the directors propose to 
extend the system in other outlying parts of the Potteries district. The 
directors are in negotiation with some of the local authorities for the transfer 
to this company of their Electric Lighting Orders. 'The directors propose to 
take the opportunity of the general meeting to ask the sbareholders to alter the 
articles of association in accordance with the requirements of the Companies’ 
Act, 1900. 

The directors retiring are Mr. C. 8. Drummond and Mr. J. V. Kitchener, who 
are eligible for re-election. Messrs. Bourner, Bullock & Co., the auditors, also 
retire, and offer theinselves for re-election. 


M. F. C. 

Miles open (December 31st, n — 

Route miles ae S» s A "S W 0 1 

Single line ss - T "n 17 6 0 

Double line re oe as ee 5 2 1 
Number of passengers carried. - es A 928 9,841,466 
Average receipts per passenger x "t $5 - 1 82d. 
Average expenditure per passenger .. we EE Ra ne 88d. 
Proportion of expenses to e is a E ks 62 p. o. 
Number of cars in stook. 85 78 


The annual meeting is to be held at Ganon Street Hotel on 
Tuesday, March 19th. A special meeting follows for altering the 
articles. 


Northallerton Electric Light and Power Company. 


On Wednesday last week, the first annual meeting was held. The 
report showed an adverse balance of £473. A great part of this loss 
was caused by the high price of coal, and a further loss occurred 
during the earlier period of the year, when the business had not 
developed, and during the year the current taken by the private 
consumers had so greatly increased as to necessitate large extensions 
and alterations. These alterations were almost completed, and 
while adding greatly to the efficiency of the supply would reduce 
the cost of production. For the last quarter the business had been 
very satisfactory, so far as private consumers are concerned. It is 
estimated that the consumption for private lighting and motors for 
the next quarter will be over 10,000 units. The contract with the 
Urban District Council had proved a heavy loss to the company, and 
the directors felt it their duty to give notice to the council to 
terminate it in May next. The directors had no wish to make an 
exorbitant profit out of the public lighting, but they did not feel 
justified in supplying it at a considerable loss to the company. The 
directors will be ready to renew the contract on equitable terms, 
and hope they may be able to do so. The directors had been greatly 
hampered by the want of sufficient capital to meet the necessary 
extensions of plant. The shares and debentures which were issued 
were not taken up by the public. They had, therefore, themselves 
or through their friends, taken up the quantity of debentures 
necessary for present needs. 

The report was adopted on the motion of Mr. Ringrose, who 


presided. 


Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Committee to appoint a special 
settling day in—Baker Street and Waterloo Railway—34,601 
ordinary shares of £10 each, £6 paid, Nos. 1 to 34,601, and 66,000 
4 per cent. preference shares of £10 each, £6 paid, Nos. 1 to 66,000 ; 
Johnson-Lundell Electric Traction Company, Limited—37,398 
shares of £5 each, £3 paid. ' The Committee has appointed 
a special settling day as under:—Thursday, March 21st—Electric and 
General Investment Company, Limited—19,900 6 per cent. cumu- 
lative preference shares of £5 each, fully paid, Nos. 20,101 to 
40,000 ; and has ordered same to be officially quoted. 


Prospectus.—The list closed yesterday of applications 
for an issue of 46,000 £3 shares in Crompton & Co., Limited. The 
issue price was £3 5s. per share. The prospectus stated that the 
orders at present on the books are in excess of those filed at any 
previous period, and notwithstanding the additions made to the 
Chelmsford works during the past year, further extensions are 
required to meet the rapid growth of the business. It is for these 
extensions that this new capital is required. 


London United Tramways, Limited.—The directors 
have determined, after providing for interest on debentures and 
debenture stock and dividend on the preference shares, to recom- 
mend a final dividend on the ordinary shares at the rate of 10 per 
cent. per annum for the half-year ending December 31st last, the 
interim dividend to June 30th having been at the same rate. The 
reserve funds will be increased from £36,190 to £39,467; 


468 THE ELECTRICAL REVIEW. 


[Vol 48. No. 1,216, Maron 15, 1901. 


Imperial Tramways Company, Limited. — The 
accounts of this company for the year ending December 31st, 1900, 
will enable the directors, after payment of interest on the 44 per 
cent. debenture stock and dividend at 6 per cent. on the preference 
capital, to recommend a final dividend for the half-year on the 
ordinary shares at the rate of 84 per cent. per annum, making, with 
the interim dividend paid to June 30th, 8 per cent. for the whole 
year. The reserve fund will also be increased from £69,203 to 
£72,789. 


Commercial Cable Company.—A quarterly dividend 
of 12 per cent. on the capital stock is payable on April 1st. The 
accounts for the year 1900 show that after transferring $150,000 to 
reserve for insurance of stations,apparatus and repair steamer, and 
$350,000 to the general reserve fund, the profit, including 
$228,063 brought forward, was $2,007,730. Payment of debenture 
interest absorbed $720,000, and dividends amounting to 8 per cent. 
have been declared and paid, leaving $221,066 to be carried forward. 


The Brush Electrical Engineering Company.—The 
directors have decided, after placing £5,000 to reserve, to recommend 
payment of a dividend on the preference shares of 6 per cent. 
per aunum for the half-year ended December 3]st, 1900 (making 
6 per cent. for the year), and 5 per cent. on the ordinary shares for 
the year. 


City of London Electric Lighting Company.—The 
Westminster Gazette says that the 1900 report doos not allow of any 
dividend for the ordinary shareholders, and carries forward only 
£11,343. The meeting will be held next Thursday. 


Gateshead Electric and Mechanical Supply Com- 
any.—To enable it to provide for the extension of business, it 
as been decided to increase the capital of the above company to 

£10,000, in shares of £1 each. It is not at present intended to offer 
more than a small proportion of the additional capital for public 
subscription. 


Direct Spanish Telegraph Company.—The board has 
decided to pay, in addition to the dividend at the rate of 10 per 
cent. per aunum on the preference shares, a dividend at the rate of 
4 per cent., free of income-tax, on the ordinary shares, both for the 
half-year ended December 31st, 1900, and payable on April 1st, 
next. 


Oldham, Ashton and Hyde Electric Tramway.—The 
transfer books and register of members of the ordinary shares will 
be closed from 13th to 31st iust., inclusive. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.— The receipts for the week ending March 
8th were £414 10s. Od.; corresponding week last year, £382 ds. lld.; 
increase, £32 lls. ld. Total to date, 43.08 12s. 4d. ; corresponding period 
last year, £3,431 78. 7d; increase. £377 4s. 9d. Miles open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending March 
9th were £166; corresponding week last year £182; decrease, £16. To 
to date, £1,894 ; corresponding period last year, £1,472; decrease, £78. 


Bristol Tramways and Carriage Company.— The receipts for the week ns 
March 8th were £3,753 7s. 5d.; corresponding period last year, £2,56 
6s. 8d. ; increase, £1,184 Og. 9d. 


Central London Railway.—The receipts for the week ending March 9th, 
were £5,855; previous week, £6,028; decrease, £173. Total receipts to date 
(10 weeks), £60,662, Miles open, 6. 


City and South London Railway.—The receipts for the week ending March 
10th were £2,060 ; corresponding week last year, £1,303; increase, (Moorgate 
extension open) £757. Total to date, £20,183; corresponding period last 
year, £11,775; increase, £8,358. Miles open, 1901, 44; 1900, 82. 


Dover Corporation Tramways.—The receipts for the week ending March 
9th were £159 13s. 8d.; corresponding week last year, £141 10s. 84d. ; 
increase, £18 2s. 64d. Total to date, £1,533 68. 7d.; corresponding period 
last year, £1,451 8s. 94d. ; increase, £61 188. 84d. Miles of track open, 8; 
Car miles run, 1901, 4,934; 1900, 4,599. Number of cars, 11. 


Dublin United Tramways Company.—The receipts for the week ending 
March 8th were as follows :—D. U. T. Co., electric oars, £3,154 28. 4d.; 
D. 8. D. Co., electric oars, £647 6s. lld.; total £3,601 9s. 3d.; corre- 
sponding week last year—D. U. T. Co., electric cars, £2,784 68. Id.; ditto, 
horse cars, £46 18s. lld.; D. B. Ð. Co., electric cars, £643 68. 3d.; total, 
£38,474 118. 8d.; increase, £326 183. Od.; aggregate to date, £36,265 28. 8d.; 
aggregate to date last year, £83,775 3s. 4d.; increase, £2,989 19s. 4d. The 
mileage worked is 45 miles electrically, as against 42 miles electrically, 
2 miles by horses, for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending March 
10th were £1,507; corresponding week last year, £1,369; increase, £158, 
Total to date, £14,695; corresponding period last year, £14,301; increase, 
£394. Milos open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 


THE attention of investors and speculators alike is now turned more 
eagerly than ever towards South Africa. Whilst negotiations are 
proceeding between the two generals, markets hold their breath, 
and the only business done is on account of professionals who are 
prepared to back their foresight ın a practical way. The absence 


of any definite news respecting peace prospects up to to-night has 
checked business in all departments. Conclusion of the war means 
cheapening of money, which still continues dear, as those who are 
carrying over electrical securities of any class have had renewed 
experience this week. The only stocks and shares quoted in our 
lists which command a large speculative following are Central 
London Rails and Anglo-American Telegraph Deferred stock, on 
both of which a stiff rate ruled at the carry-over last Tuesday. 


The outstanding feature of the week in electrical or kindred 
markets is a sharp fall of nearly 4 per cent. in the price of Metro- 


' politan Railway Consolidated Stock, which now. stands no higher 


than 75, the lowest figure it has touched for many years. The reason 
advanced for the decline is that proprietors of the stock are growing 
nervous at the apparent hanging fire of the electrification proposals, 
and that they have been selling stock very freely. Metropolitan 
District Ordinary is also weaker at 27]—this in sympathy with the 
drop in Metropolitans. 

We suppose it is hopeless to expect to get any truthful news 
concerning the Baker Street and Waterloo Railway, the shares of 
which are all but unsaleable. The latest rumour has it that an 
American syndicate, which possesses an option over the property, 
intends to exercise its privilege, but rumour addeth not the price 
that is to be paid. There is some vague talk of a Yankee company, 
with a capital of £3,000,000 sterling, taking the concern in hand. 
For the sake of the unhappy London and Globe shareholders, we 
hope, rather than believe, that the rumour is correct. 


Electricity supply shares coutinue a steady market without 
exhibiting any great change. County of London and Brush shares 
were marked down £1, but recovered half the fall. The dullness is 
induced by anticipations concerning the demand: Citys have 
advanced £l, regaining the level which they occupied before the 
passing of the dividend was made known, and this in spite of the 
wretchedly bad report just out. Chelseas fail to recover their recent 
decline, although the meeting was a satisfactory one. The chairman 
stated that the company would have to invest a substantial sum 
before the end of the year in compulsorily acquiring certain lands 
and properties for the purpose of its business. These remarks, it is 
suggested, may possibly be taken to foreshadow a fresh appeal for 
capital. Metropolitans are still weak ; the new shares, £5 paid, are 
worth £7 10s. Beyond these there are no remarkable changes in 
price. The Stock Exchange seems to be watching with considerable 
interest Sir Courtenay Boyle’s inquiry regarding the proposed 
alterations in voltage, and at present nobody seems quite to know 
what effect upon dividends—and therefore upon quotations—the 
matter is likely to have. 


In the telegraph market the noteworthy changes are confined to 
declensions in Anglo-American Preferred and Deferred securities, 
the market sagging away on the appearance of a few speculative 
sellers. Eastern Extension Debenture stock is finding supporters, 
and a very small purchase was sufficient to raise the price a point. 
No fluctuation has occurred in the shares, nor in Eastern Ordinary 
stock. Mr. Chamberlain's declaration in the House of Commons 
that a formal agreement had not been signed between His Majesty's 
Government and the two Eastern Companies in regard to the all- 
British cable was passed over as a matter not affecting the market. 


Telephone descriptions exhibit the regular fall, National Ordinary 
being à down, and the 33 per cent. Debenture stock losing 2 per 
cent. 

A good many bargains are being booked in London United Tram- 
ways 4 per cent. Debenture stock, now quoted at 102. In the 
report, out this weck, the directors are recommending a final divi- 
dend on the Ordinary shares at the rate of 10 per cent. per annum. 
This is 13 per cent. better than the dividend to be paid on Imperial 
Tramways shares. The latter are obtainable at 174, and our readers 
need no reminder that the Imperial Tramways owns a very large 
interest in the London United Company. Another tramways com- 
pany, whose shares have lately been added to the Official List of the 
Stock Exchange, is the Cape Electric. The £1 shares are quoted 
12 to 2, and the achievements of the board have been excellent 
since the company started work four years ago. Of course, its more 
recent and striking prosperity is due to the war, and if the plague 
should really become serious at Cape Town, the current half-year's 
results may fall off, as compared with the first six months of 1900, 
but the concern is well managed, and commands a fine field for its 
enterprise. 


Cromptons are making a new issue of shares in order to provide 
money for the extension of their business. The prospectus contains the 
remarkable declaration that the directors may proceed to allotment 
upon applications amounting to £100. This clause is, of course, 
inserted in order to comply with the requirements of the new Com- 
panies' Act (1900), but it seems a pity that a first-class concern such 
as Cromptons is, should set what can only be regarded as a bad 
example. i 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Closin li e dud 
Dividends for 1 g eek ended 
namn. molasi thre yearn | Sein, | serious | Nee lab 
1898. 18909. | 1900. Highest. | Lowest. 
| Atrican Direct Telegraph, 4 95 Debs. Sei. 892 " .. | 99 —102 99' —102 T $e 
Amason baile cd Debs., Nos. 1 to 1,250 Red. 1 — e. | 55 — 65 55 — 65 ios 
Anglo-American Telegraph ssi ^ (Stock) £3 9s.| 73/6 33 51 — 54 51 — 64 52 504 
Do. do. 6 r4 Pref. TI TI TID Btock 6 6 6 96 — 98 95 — 97 97 95 
Do. do. Deferred eve [IIO eee Stock 18s. £1 78. 58. 84— 9 81— 82 88 8 is 
Chili Telephone, Nos. 1 to 44,000 eee I END 5 3 4 & T 9 = 3 3 — 94 ee eee 
Commercial Cable 100 | 8 8 . |165 —175 |165 —175 d : 
Do. do. Bterling 500 year 4 4 % Deb. Stock Red. Stock} ... Fr eo |102 —104 102 —104 102% | 1022 
Cuba ee z eoe see eee 10 8 7 % se 71— 8 74— 83 ac oe 
20 % Pref. eee Trl eae eee eee 10 10 43, TT 16 — 17 c £^ ee eee 
pisces ey Spanish h eee eee eee eee ese 4 NE) es eae 
Do. DF 10 Y Cum. Pref. ... ses ssi vid 886 $us 9 — 10 9 — 10 $5 A 
Do. do. 4d Debs. 2 0 | 2 00 wee cee TT) eae 100 —104% 100 aes 104% ee eee 
Direct United States Cable ... as ede vs ..| 20 | 3% 13%|3% | 92— 102 92— 103 10 91 
Direct West India Cable, 4d Reg. ane: eee eee eee 00 eee see eee 99 —102 99 —102 TT eee 
Eastern Telegraph, Ord. TS .. Stock 7 95 | 7 95 144 —149  |144 —149 146 | 144 
Do. 4 Pref. Stock [I1 00 T ees 94 — 97 94 — 97 952 948 
Do. Mort. Deb. Btock Red. dus aes n 113 —117 |113 —117 115 113 
Eastern Extension, 4 and China Telegraph 10 7 |7% 144— 142 | 143— 14i HH 148 
Do. Nos. 250,001 to 300,000 (iss, £9 pm al ) ses — 132— 1 132— 144 134 
Do. 4 % Deb. Stock 788 ~ 55 110 —115 111 —116 is 110 
Eastern and Bouth African Telegra; b, 4 % Mort. Deb. "- a3 
$00,0007 No ree 3,000, red. 1909 e| |. | 99 —102 |99 —102 | 100 
4% Mt. Debs. (Mauritius Bub.) 18,000 25 | ... eus .. |101 —104% |101 —104 is i 
180,237 | Globe Telegraph and T E ase T ER 53 54% | . 98— 10} 9$— 1 10| 93 
Do. 6 % Pref. eos ees eee 10 6 eee cee 141— 151 142— 154 15 1413 
Great ps Telegra da bl 43 Debs. 10 124 ese TI 32 — 34 32 — 34 323 TII 
an uda Ca = re , id = 
Halifax and Bermuds his New 1 to Lato Red. 1 99 —102 | 99-102 | ... | ... 
do-Huro Telegraph ..| 25 10 & 1095| ... | 47 — 51 | 47 — 51 49 47 
100,0002) London tino-Brazilian Telegra A Ba x oe 100 M . {103 —106 xd|103 —106 " 
72,680 Montevideo ae ra Limited, Er 1 pe 73, 680 eee 1 TT 21 TT i— i i- i ees ee 
do. 5% Pref., Nos. 1 to 86,492 1| 4 5 905 i— 1 1 vis - 
National 5 1 to 590,000 sas T "T 516 5 5 3à— 38xd| 31— 33 fi 3. 
6 95 Cum. 1st Pref. TA 855 ..| 10/6 6 6 11 — 13 xd} 11 — 13 111 11} 
De 6 % Cum. 2nd Pref. ... 958 i 10 | 6 6 6 11 — 13 xd 11 — 13 m 958 
Do. 5 N Pref., 1 to 250,000 5 5 5 5 44— 4 xd 41— 4i 4 43 
m 94 95 Deb. Stock Red. 185 Stock} 3$ 33 33 — 92 — 95 954 | 94 
4 Age tock Red.... ene 100 eee TIT 4 98 —101 98 —101 oe ee 
Oriental 7 Telephone an B os. 1 to 171,504, fully paid 115 5 .. 11 i— 1i T: 888 
Pacific and Huropean Tel., 4 % Guar. Debs., 1 to 1,000 100 | ... Sis 99 —102 99 —102 iva T 
Reu ters. ove ace eee eve eve 8 5 % 5 % 9 71— 71— 84 ee eee 
Submarine Cables Trust " Vas see coe 5e | Cort] on. - 194 —129 |124 —129 ess " 
United River Plate Telephone sis ne 516 7 95 44— 5 4— 5 4i 
Do. do. 5 Y Cum. pref. Nos. 140,000 5. ee 3 44— 48— 54 ae 
Do. do. b % Debs. TT TII Stock eee eee 103 —106 103 — 106 1033 es 
West African Telegraph, 5 % Debs.... 100| ... aie 97 —100 xd| 97 —100 sas 
West Coast of America, Nos. 1—30, 000 and 53, 001—659, 008 23 | ... us í — È 726 
Do. do. 4 9€) Dets., 1—1, ahaa dee 100 | ... sse 99 —102 99 — 102 is eee 
Western ee Ltd., Nos. 1— ..| 107 7 V 134— 142 132— 143 144 | 133 
Debs. 2nd series, 1906 ee 100 eee eae 101 —104 101 —104 eee eon 
do. : Deb. Btock Red. eee eee 100 eee eee 109 — 105 102 —105 eee TIO 
West India and Panama Telegraph ... TT 825 * | 1012% &% — 1— i Ses E 
do. do. : Oum. let Pref. ee 10 eee ove 6 — 7 6 — 7 68 64 
Do. do. do Cum. 2nd Pref. .. 10 r 5 — 7 5 — 7 in 887 
Do do. do 5 * Debs., Nos. 1 to 1,800 100 å i 103 —106 |103 —106 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., ti lt di 5 6 6 V 6 7 — 8 7 — 8 73 7 
50 000 Charing Crees and Strand Hlcotrict sea ro aig * 9 * 9 4 91— 03 9 — i 104° a 
an rd A 518 9 9 9j— 1 1 
20,000 do. do, 44% Cun. Pret. See si T 61— 52 Hm 51 54 53 
34,000 "Chelsea Hlectrioity Supply, Ord. 5 6 7 6 5 5 6— 6$ | 6 — 6$ | 58 
150,000 Do. do. A Deb. . Btock Bed. . Stock] ... jos .. |109 —112 (109 —112 d mS 
70,579 | City of London Electric Lighting Ó 40,001— 110, 579... 1016 4% , 74— 8i 8 7i 
40,000 m : Cum. Pref., 10 | 6 ns 13 — 14 18 — 14 aus 
400,000 Deb. Btock, Scrip. n at £115) all paid "m ee sea 122 —127 129 —127 E 
40,000 Count] of Len & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | n4 4 8— 9 7 8 8j 12 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 10 6 vk 114— 123 | 11 123 ce 988 
200,000 Do. vt Rien Onn Deb. 8 Prov. Certs (all paid) Rd. sii 106 —109 |106 —109 - . 
35,500 | Edmundson's Ord. Shares ies 5 7 42— 42— 65} 4480 ... 
75,000 Do. ial "4h % 1st Mort. Deb. Stock. ee | 100] . 108 —106 |103 —106 eas : 
110,000 | London Electric Supply Corporation, Linas Ord.  .. S us 11— 2 li— 2 " s 
49,840 e do. 6 & Pref. 516% 4 — 5 4— 5 eee dix 
guo i i do. -— do. 4% 12 Mt Db. Stock Rd. |Stock " * F * N 124— 1833 15 dus 
stropo tan Electric upply, 101 to 62,500 n ^ 10 | 6 2 1 124— 13 3 212 
220,0001 Do. 31 Mint M Mortgage Debenture . 110 —113 110 —113 aaa n 
,000 Do. 3 Mort. Deb. Stock Red. eee 0 96 CE 96 — 98 eee 
6,452 | N Hill Electric Ligh 185 ‘ í ts 6 9 154— 164 153— 163 ids Ves 
,000 | St. James's and Pall Mall Electric Light, Ord. I vi 1 i 14 — 15 14 — 15 148 | 14} 
20,000 do 7 96 Pref., 20,081 to 40,080 84— 94 T PE 
150,000 % Deb. Stock Red. 98 —101 98 —101 iva és 
12,000 Bmithfleld Market Block Supply, | Ord.  ... 2 — 9| 2 — 2$ 23 85 
000 Do. eee ‘00 TII eee eee 80 — 90 80 — 90 eee eee 
South London Electricity 780 bas 5| ... 2x dei 2i— 81 21— 33 sis i. 7i 
79,900 | Westminster Electric Supply, , 101 to 80,000... 5 12 Y 13 —— 10495 | 12 — 13 xd 12 — 13 12231 12,4 
n on Liverpool Stock a Doing eds capt 
Dab all shares are 
vitare gaind al dari are ely Paid. Dividends paid in teil share warm, Foe 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


5 | Stock Dividends for Closing Closing Business Gone 
— sles gie | telas three yours, | Quoi | Quotation | rook, ended, 
3 i 1898. | 1899. | 1900, Hig heat] Lowest 
20,000 British Aluminium 7 Cum. Pref. . ete 10 Ves m ES 8— 9 8 — 9 
300, 000 Do. do. 5 Ist Mort. Deb. Stock Bel eee Stock oes eee TI 91 — 95 91 sd 95 . 
45,000 | British Electric Traction | 10| 6 Y .. .. | 144— 151 14 — 15 143 
50,000 Do. do. 6 Cum. Pref. % 10 ag ess .. | 114— 124 111— 123 12,4 
350,000 Do. do. & & Perpetual Debenture Stock .. Stock 15 .. 120 —124 120 —123 oe 
85,0002 |tBritish Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... | u "n Vus $35— tla > ; eve 
50,000 7 Do do. 6 i Cum.Pref., 1—50, O0oo [| a ae iu $^ 16 yY 5 0 
500 7 Do. do. 43 & 1st Mort. Deb. ETT T 100 85 — 90 85 — 90 eee ayy) 
70,000 | British Insulated Wire Ord. . "T abs Vi 5 15 * 20 [4 15 9 10 — 11 xd| 11 — r^ ake $us 
70,000 : do. 6 Cum. Pref. - b s 54— 61 58— aa ias 
90,000 Brush Elect. Enging., 11 to 90, 000 eee 2 5 $ 6 1§— lg 11— i "n TT 
90,000 i do. Non-cum. : Pref., 1 to 90, 000 à 2| 6 6 21— 28 21— 28 2i 2 
125,0007 Do. do. 44 P b. Btock ist ... [Stock] ... Pu 103 —108 xd|103 —-108 Yara Sate 
108,710 Do. do. 44 P Perp. . 2nd Deb. Stock Stock vas 101 —103. {101 —103 ses 
30,000 | Callender’s Cable Construction „Nos. 1—930,000 .. 5 15 Y 16 9; 15 — 16 15 — 16 1511 15$ 
40,000 Do. do. 5 % Cum. Pref. eee 5 ooo. aoe eee 54— 6 54— 6 513 5$ 
90,000 |- Do. do. 44 96 1st Mort. Deb. Btock Red .. |Btock| ... 880 .. ]|109 —113 109 —113 -— wee 
206,297 | Central London a Beriwsy, . Shares we | 10| .. E ee 9— 91 82— 92 91 9 
78,703 Do. do. Pref. half-shares .. T" $i b ves — ivi 44— 54 41— 6} 5 
78,703 Do. do. Def. do. eee coe eee 5 ees pee eee 4 — 44 4 — 44 — * eon 
. 855,000 | City and Bouth London Railway .. Stock 24%) 14%] 12%] 46 — 50 46 — 50 48b | ... 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60, 000 .. | 10| ss E ug 4— 5 4— 5 " ns 
54,000 . " Oo., ne 1 to 54,000 .. 36 N 71 31— 32 31— 3i i n 
100,000 5 % ist Mort, Reg. Debe., 1 to 900 of 100 —108 |100 —103 
aad: £100, and 901 to 11, 000 of £50 red XS n sy ds er » 
99,261 dison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5| 6 6 vee 1l4— 2xd| 14— 2 85 sis 
17,139 Do. do. do. “A” Shares, 01—017, 139 coe 5 6 6 34— 4ixd aos 43 eee eee 
344,023 Do. do. do. 4 % Deb. Stock Red eee 100 eee eve 88 — 90 — 90 89 eae 
100,000 Do. do. 5% 2nd Deb. Stock Prov. re all pd. | 100 rS $5 96 —100 E —100 m vss 
112,100 | Blectric Construction, 1 to 112,100 ... wes 2| 6 6% lj— 2% lj— 2% 213 
25,000 Do. do. j Cum. Pret., 1 to 25, 000... TI 2 7 eee 3 21— 8 e 
-182,500 Do. do. Perp. 1st Mort. Deb. Btock Stock a 101 —104 101 —104 à 
9,6007| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 .. ..| 10| 7 7 10 — 11 10 — 11 i 
35,000 Henley’ 8 (W. p Telegraph Works, Ond 0 eec eee 5 14 15 20 % r M 17 16 — 17 185 00 
35,000 Do. do. ODE Ir 5 7 ees 6 53— 6 TII TT] 
50,000 Do. E do. 43 ort. Deb. Stock. tock] ... 808 107 —111 xdj107 —111 Sis T 
50,000 | India-Rubber, Gutta- Percha and eee pn Works ..| 10| 10 / 10 € 201— 214 21 — 22 214 | 213 
300,000 Do. do. do. 4 % 1st ort. Deb TII eee 100 TIT 101 —104 102 —105 eee TII 
97,500 Liverpool Overhead Railway, Ord. .. vds ..| 10| 3i 38% 34% 7$ — 8 72— 8} Ps 
10,000 it Do. do. Pref, £10 paid i» " 10 5 13 — 133 18 — 131 A p 
37,350 | Telegraph Construction and Maintenance ... ^. | 12| 15 15 17% 38 — 42 38 — 42 403 | 394 
150,000 Do. 4 y^ Deb. Bds. Nos. 1 to 1, 500 Red. 1909 Ir 100 eon 101 —104 101 — 104 eve eee 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5| 8% 12 Y 11 — 12 11 — 12 11 
20,000 Do. do. 5 95 Om. Prf. Nos. 1 to 20,000.. 5 54— 6 54— 6 
540,0007 Waterloo and City Railway, Ord. Stock — 100 3 * 3 E. 3 * 93 — 96 93 — 96 
t Quotations on Liverpool Stock Exchange. ? Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SES UBITIFS NOT OFFICIALLY QUOTED. 
Brompton and Kensington, 44 % Debentures of £100, 101—104. : pce Ter and Knightebridge Eleotrio Ligh £5 (fully 
Consolidated Tele cones Construction and Maintenance, 8/—4/- aid) 11—12; lst Preference Oumulative ive 25 ally (fully S (al qe, 6 6&1 De- 
Oldham Ashton, ana Hyde Wg (au fetta, 151—164. «m, Hater 210 P. Dividend, DA 
bo.  '. do. 1. 1810 p3.), 10 2105 ! y pans i 
* From MB 5 Share List, Bank rate of discount 4 per cent. (February 21st, 1901). 
MARKET QUOTATIONS, Wednesday, March 13th. 
‘CHEMICALS, &c. This week. Last week. Ino. or Deo. METALS, &o, (continued.) This week | Last week. Ino. or Dec. 
a Acid, Hydroohlorio ..  .. per owt. 45 4 g Copper Sheet , .. per ton 48510 £86 108. dec. 
a 98 Nitrio oe ee ee per owt. . * g 79 . per ton £85 10 £86 108. dec. 
a „ Orxaio ... .. . per ont. 82/- € »„  (Hlectrolytic) Bars . perton| £82 £82 I 
a „ Bulphurlo.. ..  .. perowt. sj 1 $ n T . perton £90 £90 T 
a PEREN entire p per ove 2 10 — m m HO. Wire per von £84 £84 T 
p crystal . f Ebonite Rod ` icd oo o ae 12 oa 
i Bleac powder per ton £7 f n»n Sheet per lb. 1^ 5/- I 
a Bisul of Carbon . per ton £15 ‘ * German Silver Wire per lb. 1/6 6 5 
ae per ton 817 10 £17 10 " h Gutta-percha fine . per lb. 8/- . T 
a Bensole (90 %) : Der gal 77 h India-rubber, Para fine .. per lb. | 8/64 to 8/7 8/63 inc. 
a qw (50, per 5/8 5/6 $Iron, Charcoal Sheets .. t, per ton £1 £18 vs 
a Copper Sulphate per ton t „ Pig (Cleveland e per ton 16 45,9 5d. inc. 
a „Nitrate . per ton £25 £25 à t „ A oring Vo per ton} From £11 | From £11 e 
a „ white Sugar e. per ton € œ Scrap, .. per ton 70/- to 72/6 | 70/- to 72/6 5 
a Mith 3 Se sà pa aT x us grs s $ n Wire, ‘galvanised No. 8 .. perton £10 4 N 5s. dec 
a Naphiha Solvent (0% at160°C). ber per fal 5/6 5/6 4 g Lend. English Ingot ... per ton £1810 {| 913 176 }| 5s deo. 
a Potash, Bichromate, in casks.. " ee 9 » " Sheet ee .. ber ton 417 15 £17 15 ** 
a „  Caustio (75 78030 2. Dt ton M" m Manganin Wire No. 98 .. .. por lb. : 8/- . 
a „  Bisulphate .. perton £95 285 od g Mercury EN o xs .. perbot. £926 £9 2 6 T 
a Shellac .. per owt. 64/- 64/- s d Mica (in original cases), small .. per Ib. gd. to d. 8d. to 9d. . 
a Sulphate of Magnesia. per ton £4 10 £4 10 s d n " " [eei per lb. | 1/910 2/9 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers . . perton £6 £6 bs. sa d per lb. | 8/8 to /s | 8/8 to 7/8 
» penc ered .. per ton £510 £5 10 w p Phosphor Bronze, plain in castings per lb. | 1/04 to 1/8 1/03 to 1/8 
Lum .. per ton £5 £5 T p rolled per Ib. HE TO 1/4 | l/1to1/4 
a Boda, Caustic (white 70 *) .. per ton £10 16 £10 15 o p ü strip ches per Ib. m 1/8 1/8 
mod e, CH per Ib. dM 44. 2 T MUN per Ib. 102.40 1/4 1024. to 1/1 
x zu boe v üben. per ton From £15 | to £40 
e 55 in bars £58 £58 ee 
METALS, &o. gTin,blok .. .. .. . per ton nc 10 err 50s. dec. 
b Aluminium Wire, in ton lots.. per ton £224 8924 T | 9 „ foil . ee per lb. 1/6 ` 1/6 
WC Sheet, in ton lots per en £191 £191 s R „ wire, Nos.ltol6 .. per lb. 1/9 1/9 
p Babbitt’s metal ingots. . per ton | £80 to £145) £80 to £145 p White Anti- friction Metals — | 
Brae (TOUR Tetai to IT) basis per Ib. 7 17 '" White Ant" brand. .. perton| £40 to £70 | £40 to £70 
i "n Tus ed) .. per lb. 104. 10d. j cin 2n Single AN b'ndl's per Ib 94d. 
6 „ (solid drawn) . per lb. 33d. ; j st Flax, 6 le .. per lb. i i 
e n .. Per Ib. : | j » Hama, 8 x 10 Ibs. .. por lb. 4 41d. 
: Copper dre basis m .. Per lb. lid. IId. 858 j ussian, 10 lbs. .. per lb. . " 
n „ (soliddrewn).. per 1d. 034. TH E | 1 Jute, 180 Ibs. rove „ person) £1410 | esio | |. 
$ Copper Bars (best selected) .. per ton £85 10 10s. dec. zi, Sh't. (Vielle Montagne ond. ) per ton £21 £21 126 | t2s. 6d. deo. 


a Messrs. G. Boor & Oo. 
Quote b ns parm s, Bolton à Co., Ltd. 
e Messrs. Thos. Sons. 
— by d Messrs. F. W & Bons. 
e Messrs. k Smith & Co, 


Mesers. James & Shakspeare. Oo, Lid. 
1 
Mess. Bolling & Lowe. 

j Mesars, Henry O. Teo a Co, 


Limited 
essrg. W. T. 1 Lid. 
» Messrs. P. Ormiston & Sons. 

o Messrs. Acker Nu d 69-41% 1 
p The Phosphor Bronse Company, L $ à. 


55 P. and Teleg. Works 
Quota 
gum 


k Messrs. Morris Achy. 
fi M 


— 
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INSTITUTION OF ELECTRICAL ENGINEERS 
(GLASGOW SECTION). 


A METHOD OF COMPENSATING VOLTMETERS FOR THE 
VOLTAGE DROP IN LONG FEEDERS. 


By MioBAZL B. Frevp, A. M. I. C. E. 
Paper read February 13th, 1901. 


(Concluded from page 430.) 


ANALYTICAL INVESTIGATION. 


A simple and straightforward, though possibly a somewhat 
lengthy, method of dealing with this subject is to consider » feeder 
circuits (fig. 11), where F}, Fg, Fn, &c., represent the total (go and 


F F 2 
— — — — 
6 C Cn 
F M 
| Í Ga ja, 
PN PX EE MEC Fels 
=e ome n= 
d V 7 7 Vu. v 


Fic. 11. 


return) feeder resistances of the various circuits. At the station 
end the positive and negative feeders of each circuit are bridged 
over by resistances r, + 7, and all the points, 1, 2, 3, &c., of thesc 
resistances are connected together and to one terminal of the volt- 


Fia. 12. ` 


meter. The potential of this terminal is e. The resistance of the 
voltmeter is r, and the current flowing through it i. It is further 
shunted by a resistance s. i | 

Let vi v, va va &c., be the potentials of the positive and negative 
feeders of the different circuits respectively, then it is easy to show 


that— 
= 72 Y = V1 4- Ve + . . " Vn) 
rt, n 
7˙1 = (v1 + vz ts v,) 
r+ 72 n 
„ (1) 
1+ 72 8 n 
Let Bi, Bs, R, be the series resistances inserted in the 


feeder circuits, and let the far end of each of these be connected by 
a wire whose resistance is p to the second terminal of the voltmeter. 
Calling the potential of this terminal e’, we may write— 


e = T (Ii +V. . . .) Z (ei RI ＋. ca RZ C, R,) 
N LU 
s+r * 
= sree 2 
| Tor (2) 
where €, C, . ., are the various feeder currents, which may 


be taken as identical with the currents flowing through Ri, Ri, &c., 
provided p be: sufficiently large to prevent any appreciable inter- 
change of current between the various feeders. e 


. We have further— 


c — e 2 ir E (3) 
Hence, eliminating e and e“ we have 


. E = (v: — Uy — 71 tT) Cx na) 
CC E JUN. NSSE E AE (4) 


(- : Hg T. + 2 sir +r (nt 
11 $n 71 


II In = Ri T TI = Rs b Ys = ge 
l 71 Bi B3 
the numerator of the above expression is merely the average 
voltage existing at the far ends of all the feeder circuits. We will 
call this v,. It is then clear that the current flowing through the 
voltmeter is proportional to v, if any given number of feeder 
circuits be connected. The constant of the instrumetit, however, 
involves n; in order therefore to make the same calibration serve 
for all values of n, and to obtain the most sensitive arrangement, we 
s+r 


must keep XU eqnal to unity, in other words, s must always 


equal nu 1 This therefore is the function of the shunt s in 


fig. 2, and if by means of the multiple contact switch, s be made to 
depend on n in the above manner, we have 
Va 


n+ CFD GET 
i 


‘= 


If n = 1 we may make p = o ands = œ, i.e., no shunt is required. 
This is the arrangement of Crompton and Ashley, and also of Heap. 

The equation holding for the device represented in fig. 1 is 
slightly different from the foregoing :— 


We must insert in equation (1) 


a-iveli( me. Va), o-iX(nw „ Un) 


. and in equation (2) merely 


v -—X(u + v Va) 
Combining (1) and (2), we have— 


M 


ESSEN RR ee RE ERI ͤ RR ER 
(e APOE n) BT rin te 
n 71 8 71 


Now in this case, if p be very small compared with 7, we may say 
that è does not depend on n, hence s may be made ©, i.e., no shunt 
is required, and we have— 
Va 
na cnt re 
71 


Applying the above results to an actual case, let v = 200, and let 
the current required by the voltmeter for maximum scale deficction, 
corresponding to (say) 220 volts, be 0:01 ampere, the resistance of 
the voltmeter being 60 ohms. 

Let, further— 


1 


then we have 


Ta = 16,000 ohms. 
1 = 161:'6 „ 


We may take it that the maximum feeder drop will not excced 
10 per cent., hence the maximum volt drop along RI, Re, &c., cannot 
be greater than 0:2 volt. If, therefore, p = 0°75 ohm, we may say 
that the interchange of current between any two feeders cannot be 
more than 0°13 ampere, or an amount which is quite inappreciable, 
and at the same time the maximum error introduced by the 


variation of the value of È as n is varied cannot exceed 4th of one 


er cent. 
E With the arrangement shown in fig. 2, p must be much greater 
than heretofore assumed, for if one set of feeders be switched out, 
the voltage at the near end of the positive of the same might differ 
by as much as 20 volts from that of neighbouring positive feeders, 


and a serious interchange of current between them would occur if 


p were not of considerable magnitude. Since, however, from 
equation 4 it appears that no error whatever is produced by the 


variation of n, provided s is always equal to —— 1 we may, if we 


like, take p = 100 ohms. In this case, taking the same constants 
for the voltmeter as before, r will come out 6,000 ohms and 71 60:6 
ohms. 

It has been assumed throughout the foregoing that the samc 
current returns by the negative feeder as goes by the positive 
feeder of the same circuit; this will generally be true, unless, indeed, 
the resistances of the positive and negative feeders are different, or 
the problem is complicated by the fact that there are faults at 
different parts of the system. In such cases, however, where the 
outgoing current is of different magnitude from the return current, 
the following arrangement might be employed, which moreover is 
particularly applicable to three-wire systems and such like. 


- =s —ͤ—I4—ũä — = o 2 — . —- ae — — toto oe 7 — y - 


720 THE ELECTRICAL REVIEW. Wel 48. No. 1,216, Mann 15, 1901. 


To derive an expression for i in case (b)—see fig. 5—we have from 
equation (1)— | 


72 2 Y. n z ^ + C. R. 
e =O. | ps 
i 5 1 4 . x . Keg 4 , 
ke 7, T. STT i 
TTT | (B) 
ON Quota s, s. uo TER 74 8 GO" : 
To obtain e“ we must substitute in this same equation 
7 5 x fed 1 : 4 , 
e for c V — QR, for v, 
i l , , 
74 „ 71 l LA „ v. 4 C. R. 
Ts n 72 „ 1 „ i 
and we may further write ri + rg = Ts + Ta 
hence— s 
el E l Ts z Vk 7 Ck R. Ti =v, 
: Tr + 72 ^". Yl + 72 no 
Ta & T1 7 
Te E 4 ce 2 — — uc moe , (6) ` 
71 ＋ 73 l 8 n 


Combining (3), (5), and (6)-we get— `. 


dt x (v. — 9. — €, (RB, + f.) Fo (xw, + v.) 


e ee ee es 
s P ee Ne m | 
where | | 

8,1 + SL ui M c. = p, 
Tg — 74 Ri R2 
and 

11 I slg E = &. = 9 
Ts — 72 Bi i Ry 


Now the numerator in (7) is the average voltage obtaining at all 
the far ends of the feeder circuits between the outers Fi, ry, &c., and 
the neutrals F,’, Fz, &c. Call this average voltage, as before, Va. 

If, then, we again, by means of the multiple contact switch, keep 


LET equal to unity, we have for case (b)— 


Va- 


i = 


pata Pes + Tn t+ n)? 
2 73 — 72 


from which the necessary values for 7,, 7, Ta and r, are calculable 
for any given instance. 

The last case is that of (c), fig. 10. We can readily derive the 
equation for the voltage existing across the voltmeter (which may 
be designated v’) from equation (4), by writing :— 


1 2 1 n 1 

1 | ROD dd d jj! 
c0 l ° 1 

eR 5 , . h 6 „ 71 "a0 " T; 


where B and 2 are the resistance and self-induction respectively of 
that portion of the line spanned by the pilot-wire, x is the capacity 
of the voltmeter, this being a function of the position of the 


movable vanes, and 0 represents the operator Kon 


dt 
We have then— 
. (R 4-20 c) 


V 


HE 
7 i i ky 


= . SS... , 
S ky R | 
the numerator of the above expression represents the voltage 
obtaining at the end of theline. Call this v,. 

As already explained, ka may advantageously be made about 
equal to the maximum value of x, in which case, owing to the com- 
paratively large value of kı, we may write with great accuracy— 

l ] ka 0 
2 Ve 
| | ky + ky © 

It has been pointed outiin the previous part of this paper that it 

E necessary to shield the pilot-wire from the inductive action of the 

ne. 

If the line be a single-phase one carried overhead, it will be 
simple to place the pilot-wire symmetrically with regard to the two 
line wires, in which case all inductive effects will be obviated. _ 

If the line be an overhead three-phase one, it is not always 
possible to place the pilot wire in a symmetrical position with 


regard to all three line wires. The inductive action may, however, 


be neutralised by running the pilot wire for part of the distance 
nearer the one or other of the lines. Thus, if the three line wires 
be carried in & row (see fig. 12) and a pilot wire be run for a total 
distance of. 500 yards from the station, it might be located for 250 
yards in position p, and for the remaining 250 yards in position q. 
The inductive action of each line wire on the pilot wire depends on 
the logarithm of the reciprocal of the distance between them plus a 
constant, which latter is the same for all the line wires. 


If, therefore, we adjust matters so that 


1 1 1 1 1 
— lo . (- J + — 10 ry (+) = lo 0 (- „ E 
2 A 2 7 ^ 4a? 4 b? s Val ＋ by! 
or „ | | 
1 
J^ 
the inductive action of each line wire on the pilot wire will be the 
same, and since the total current flowing in the three line wires at 
every instant is zero, the total inductive effect will likewise be zero. 
With other arrangements of the line wires, corresponding modifi- 
cations of the positions of the pilot wire will be requisite. 


— 
— 


A meeting of the Glasgow Section of the Institution was held on 
13th inst. in the large Hall of the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath Street. The chair was taken 
by Prof. Magnus McLean, in the absence of the President, Lord 
Kelvin, who was unavoidably detained in London. Before pro- 
ceeding to the business of the evening, the chairman mentioned that 
this was the first meeting since the nation was thrown into mourning 
by the lamented death of the late Queen, and he stated that the 
Council had had a special meeting and passed resolutions of con- 
dolence on behalf of the Section, which had been forwarded to the 
Home Secretary; he asked the present meeting to contirm the 
resolutions so passed, which were that this special meeting of the 
committee, on behalf of the Glasgow Local Section of the Institution 
of Electrical Engineers, desires to express its deep sense of the loss 
sustained by the death of their late beloved Sovereign Queen 
Victoria, whose long beneficent reign has been marked by such 
social and scientific progress." It was further resolved “that an 
expression of confidence and loyalty be sent to His Most Gracious 
Majesty King Edward, with the hope that he might long be spared 
to reign over an attached people." 


ABSTRACT OF Discussion ON MR. FIELD’s PAPER. 


Prof. A. JAMIESON said :—The chief object which Mr. Field had 
in view was to ascertain the drop in pressure along live feeders 
without using pilot wires, and he puts down the first cost of twin 
pilot wires at £90 per mile. I think that this may be taken as a 
maximum value, since the trenches must be opened for the feeder 
troughs or pipes, whether pilot wires are put down or omitted. 
There is one disadvantage which Mr. Field’s system has when com- 
pared with the use of pilot wires, viz., their employment (if sound) 
in localising faults in the feeders by means of loop tests." More- 
over, he introduces a constant loss of power by the permanent 
insertion of the series resistances Rl, Ra, Bs, &c. (see figs. 1, 2, &c.), 
unless he can employ them as the feeder fuse wires," or for the 
lightning protector coils, or for the automatic switch coils. For 
example, suppose the current conveyed by these several resistances 
to be 1,000 amperes, with a difference of potential between the ends 
of only 0:2 volt (as assumed in the paper), then the continuous loss 


` of power will be 200 watts for each inserted resistance. This 


quantity, when added to the losses (rı + vz), may thus amount to 
about i-H.P. The aunual value of this loss would go far to 

interest and depreciation upon ordinary pilot wires. Mr. Field's 
ingenious methods of obtaining the average voltage at the ends of 


a group of feeders may no doubt satisfy the Board of Trade autho- . 


rities, who demand statements of such averages in the station log 
sheets, but great care must be taken that switchboard attendants do 
not place too much reliance upon them. One consumer or district 
may be supplied at 10 per cent. more than the normal voltage, 
whilst another is receiving 10 per cent. less than the normal, and yet 
the mean voltage coincides with the normal. The method (see 


fig. 1) of ascertaining the voltage at the far end of a line of known 


resistance, by taking the potential difference between the ends of 
another known resistance placed in circuit with the former at its 
home end, is not new. I have frequently used this test since 1872, 
and I believe that this method was first devised by Mr. Latimer 
Clark, and improved upon by Prof. Fleeming Jenkin.* Fig. 2 is, 
however, new to me for obtaining averages, and I have much 
pleasure in congratulating Mr. Field upon his devices, and their 
explanations as illustrated byifigs. 4, 5, 6 and 10. The latter is 
especially neat and interesting, although the substitution of con- 
densers for resistances is by no means new. Their use and inter- 
changeability in the case of thelbridge arms of artificial lines for 
working submarine cables upon the duplex principle has been 
employed for nearly a quarter of a century. Their application, 
however, to very high alternate current voltages is one of the 
ticklish experiments upon which we should have been glad to have 
had some practical results. 

Mr. W. McWulIRTEB said :—Mr. Field has shown us how to carry 
out an important test in a very elegant, simple, and economical 
manner. No doubt the great sensibility of the moving coil type of 
instrument, together with the proportionality of the scale 
divisions, its supposed extreme constancy and freedom from dis- 
turbance by external magnetic fields, have made it many friends ; 
but I would like to call the attention of central statidn engineers to 
this—don't take too much for granted about your Weston meters. 
Don't be sure the scale divisions are strictly proportional Don’t 
assume the constancy of magnetic field, and don't take it for granted 
that these meters are not affected by external magnetic fields, Now 
that shielded electro-magnetic volt and ammeters are obtainable 


where less than 2 watts are used upon a circuit of 100 volts, where 


the temperature coefficient is nil, where the scale error is under 
1 per cent., and absolutely constant, and where magnetic field 


* See Munro and Jamieson’s " Pocket-Book of Electrical Rules 


sf Tables.” | 
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errors do not exist, I think such an instrument is worthy further 
attention, and should not be lightly abandoned. Further, such instru- 
ments can be calibrated to read correctly upon either continuous or 
alternating circuits as required, and are therefore most suitable for 


use in the arrangement of Hopkinson, which from its simplicity will 


be very hard to supplant. 

Prof. MacLean remarked that the paper was an exceedingly 
important one from a practical point of view, and he asked Mr. 
Field (1) to give some relative statements as to the amount of energy 
wasted in the series resistances Ri, Ba Rg, &c., and (2) to make it 


. 1 
clear, if the resistances Ri, Re, &c., were not exactly mi of the 


feeder resistances, whether or not the voltmeter needed recalibra- 
tion in the central station. 

Mr. FELD, in reply, said: Prof. Jamieson seems to think that 
measuring the average voltage over a network is useless. I admit 
it does not give all the information required, but, by the methods I, 
have described, not only the average, but also the individual feeding 
point voltages can be determined. In sueh a case I think that the 
information obtained is of distinct advantage. The price of £90 
per mile of twin pilot wire was the actual figure for a two-core 
paper-insulated lead-covered cable capable of withstanding 1,000 
volts between cores, or between cores and lead, and includes drawing 
in and jointing. It is by no meansa high price. Prof. Jamieson 
tells us that the. method I have described for compensating volt- 
metersas due to Crompton & Ashley did not originate with them. I 
believe, however, they took out the original patents. An exact regu- 
lation of the feeding point voltage on tramway systems is not at all 
essential. The reference made in the paper to power systems appliesto 
such as include the driving of motors of cotton spinning machinery and 
such like, where an exact and constant speed is of the utmost importance. 
Prof. Jamieson remarked that the different temperature coefficients 
of the series resistances B, RI, &c., and of the line would produce 
errors. It is evident, however, that since we are compensating the 
voltmeter for a quantity of, say, not more than 10 per cent. of the 
total measurement, 3 small percentage of this compensation becomes 
negligible. If we want to be very exact we can dispense with 
R, RI, &c., altogether by using a portion of the cable itself and 
running a pilot wire back, say, from the first junction box along the 
route. Mr. McWhirter spoke about my preference for Weston 
instruments. The methods dealt with in the paper are applicable 
using any type of sensitive instruments without constructional 
modifications of any kind. Replying to Prof. Maelean, if B, RI, &c., 
are nat exactly right, no very great error is introduced. The volt- 
meter readings will merely compensate for the drop in a line a: little 
longer or a little shorter than the actual one. It is not at all neces- 
sary to calibrate the instruments in situ. A spurious line oircuit 
having the feeder resistance is made up in the laboratory and con- 
nected to the instrument, which is easily calibrated under these 
conditions and the series resistances perfectly adjusted. The series 


resistances are precisely similar to those supplied with Weston. 


ammeters, and therefore do not involve any greater energy losses 
than do these ammeters, which are in very common use. 
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INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


ON THE USE OF STORAGE BATTERIES IN CONNEOTION 
WITH ELECTRIC TRAMWAYS. | 


By G. A. GRINDLE, M. I. E. E. 
(Abstract of Paper read February 26th, 1901.) 


(Concluded from page 404.) 


1 

Saving in Operating Plant.—The judicious and adequate employ- 
ment of accumulators will very materially reduce the amount in 
construction cost of & generating plant, that is to say, the boilers, 
engines, and the generators at the power station, and also, in conse- 
quence, the cost of station buildings. 

If we take a typical load curve of a power station operating 
an average-sized tramway system in this country, it will be 
found that the mean load throughout the day approximates very 
closely to one-third of what may be termed the peak load or line, 
eliminating from the calculation the abnormal peaks which would 
occasionally occur. To meet this load fairly and effectively, the 
plant must, if a battery is not employed, be capable of generating 
the peak line, or, in other words, three times the mean day load, 
with the consequent result that, taking the day through, the plant 
is only loaded to one-third its capacity—a very uneconomical state 
of affairs, which will not by any means be improved by the varying 
nature of the load. 

Let us for a moment compare the cost of two plants, one. 
operating without and one with a battery, taking, for instance, a- 
system calling for a mean load of 150 £w., representing a moderate- 
sized system of some 20 running cars. 

Under the ical conditions mentioned above the maximum 
load which may from time to time be demanded will rise as high as 
450 xw, To deal with this, therefore, in the first instance it will 
be necessary to instal a plant capable of generating this output, or 
no lesa than 300 Kw. over and above the mean load, and on taking 

the cost of a complete installed plant, at £30 per kilowatt, which I 
think will be tted to be a fair and reasonable figure, this 
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means no less than £9,000 in surplus plant over and above the 
£4,000 to £5,000 plant which must of necessity be employed to deal 
with the mean load. 

In the second instance, by employing a battery to deal with the 
demand over and above the mean load, it will require that there 
should be installed a battery capable of delivering as a maximum 
300 kw. The cost of a battery to comply with these conditions 
would approximate somewhere about £12 per Kw., including booster 
and switchboard arrangement, making an expenditure of £3,600 as 
against the £9,000 in the first instance, or a clear saving in capital 
expenditure of approximately £5,400. 

In both the above instances no allowance has been made for spare 
plant; this must be, of course, provided in both cases, but the 
necessary amount will be considerably less in the case where the 
battery is employed. xk M MNA 

"The above examples apply to the case in which the battery is 
installed at the power house. Where the battery or batteries are 
installed in sub-stations, their introduction will effect in addition 
a great saving in the cost of feeders, varying, of course, according to 
the existing conditions of the line, distance from power house, and 
various other factors. Owingto the number of these factors and the 
wide variations that may exist in them, it is practically impossible 
to formulate any idea as to what may be effected in the way of 
saving, though a rough idea may be easily arrived at, if we consider 
for à moment the work which is usually performed on any traction 
system by a feeder. This, of course, must necessarily vary con- 
siderably, in accordance with the traffic upon the line, but it is 
extremely doubtful if the aggregate of & day's working amounts 
to more than 10 per cent. of its full capacity. With a battery 
iustalled at & sub-station, the full carrying capacity of the feeder 
can be employed during the whole of the operating hours of 
the power station. As an instance of the enormous saving that 
may at timés be effected, the case of the Union Traction Com- 
pany’s system at Philadelphia is a marked instance. The extension 
of this line was found to be necessary, and the service practically 
increased to double. It was found that it would be necessary 
either to build a new power house or instal a ba sub-station, 
as to attempt to augment the feeder system to the extent that would: 
be demanded would necessitate such an enormous outlay for copper 
as to render it commercially impossible. The most carefully made 
calculations proved that the cost of copper alone, excluding the cost 
of laying, would amount to from four to five times the ‘total cost 
of battery installation necessary to fully meet all the require- 
ments, while an additional power house was found to be 
absolutely out of the question on account of the heavy operating 
expenses which would necessarily be incurred, apart from the fact 
that the capital cost of the battery station was considerably less 
than 50 per cent. of the estimated cost of the power station. These. 
figures are sufficient to show how on the question of costs alone on 
the first outlay, a battery is an undoubted saving. aa 

The saving to be made in the cost of operation is self-evident, 
the high load factor on the engine ensuring the highest economy in 
the cost of production of energy, and if it is possible to reduce, as 
before mentioned, our coal consumption 75 per cent. almost on this 
score only the cost would be justified, 55 from the saving in 
many instances of an entire shift and the decreased running hours 
of machinery. The question will naturally arise here as to what 
the battery losses will amount to on that portion of the load that is 
dealt with by the battery. These are very considerably less than 
are generally estimated to be the case. [The actual result of four 
consecutive months’ working of the plant from which certain of the 
author’s curves were obtained showed that out of 234,072 units 
generated 8,240 were absorbed by the booster, or 3‘5 per cent., and 
the efficiency of used to generated units worked out to 91 per cent.] 
The next point to consider will be what relative proportion the 
battery should bear to the station capacity. 

To effectively instal a battery, this is a point requiring careful 
consideration, and will vary considerably under different existing 
conditions. As a general rule it may be taken that the battery 
should be capable of dealing with from twice the mean load in the 
case of small stations to half the load at large stations: a very con- 
siderable range, it will be noted, due to the fact that with the 
increase in number of running cars the relative variations of load 
will decrease, and also to a considerable extent to the size of 
generators employed in the case of large stations. No more definite 
rule can well be formulated to deal with the question, each case 
requiring to be dealt with on its own merits. The question will be 
further influenced to a considerable degree by the exact method of 
employing the battery. . l 

There are several methods of employment, which may be generally 
divided into two main heads, namely :— 

(a) Where the battery is employed at the power station. 

(b) Where the battery is employed at an outlying sub-station. 

Each of these two main divisions can be again sub-divided into 

First, where the battery is coupled as a whole across the mains or 
bus bars. 

Second, as the first, but with a portion of it employed as regu- 
lating cells. i . on 

Third, where it is employed in conjunction with an ordinary 
booster, and eee: RN IG 

Fourth, where it is used in conjunction with a differential or 
reversible booster. | EE 

The function of the battery under these different conditions will 
vary considerably. OA pus 

Let us, in the first instance, take the case where a simple battery 
is installed at the power station without any i aeg apparatus for 
its control, its two extremities being coupled to the bus bars. 
Under these conditions a certain portion of the fluctuations of load 
must fall on the generator, and a certain variation of voltage must 
be permissible at the bus bars in order that the battery, may take its 
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proportion of the load. This is easily understood if we first con- 
sider a condition of no external load, have the battery stand ing at a 


potential of 500 volts, and the potential of the generator at 500 
volts, it is now very evident that the two will balance and nothing 
will result. If, however, by adjustment of the governors of the 
engine, or by the field windings of the generator, we so arrange that 


the generator potential shall rise, then, as can easily be followed, . 


the generator will charge into the battery. The load next comes on 
the line, which should be dealt with by the generator up to the 
point of its full output being reached, after which, should the load 
still continue to increase, the generator voltage should commence to 
drop, the battery voltage predominate, and the battery commence 
to discharge to line. As the load falls the reverse conditions will 
take place. This method of working must of necessity require a 
certain amount of voltage variation on the bus bars, and con- 
sequently on the line, and it also requires a very careful pre-deter- 
mination of the precise characteristic of the generator. The results 
generally obtained cannot be deemed to be satisfactory, though 
greatly improving matters as compared with the case in which no 
battery is employed ; they are nevertheless far behind what can be 
obtained with other methods of employment. 

This system has, it is to be regretted, been rather widely adopted, 
not only at home but also abroad, and the modicum of success 


obtained with it has, I am afraid, resulted in rather discouraging- 


and disappointing those adopting it. 

(The author showed diagrams of the general arrangement of a 
battery employed gn this method, and of the results obtained. } 

From these will be noted the extremely small amount of work 
done by the battery, and the wide range of machine load—the 
machine load varying no less than from 160 to 210 amperes, and 
the battery practically getting no charge at all, with the result that 
it would either have to be charged by special means during slack 
time or after running hours. Under these conditions the battery is 
of little real value, and is certainly working under very bad work- 
ing conditions to itself. | 

Another diagram showed very much the same, the generator prac- 
tically following the load throughout, the battery being induced to 
assert itself very occasionally. These readings were taken soon 
after charge, and the system may therefore be assumed to be work- 
ing under best conditions. The voltage curve shows a variation of 
over 50 volts, which cannot be deemed satisfactory. 

The method of adoption at the sub-stations, where the battery is 
simply placed across the mains, is possibly the simplest adapta- 
tion, but the results are equally unsatisfactory. Here every- 
thing does and must depend on the rise and fall of the line 
voltage. At times of heavy load the volts will go down and 
the battery discharges, while when the load is light the voltage 
rises and the battery charges. As can be easily gathered, 
the result cannot give satisfaction, nor is there any possible 
chance, within reasonable limits of variation of voltage, of the 
battery ever doing very much, the operation of the battery being 
entirely dependent on the variations of the line voltage, which 
must of necessity have a wide range to ensure any effectual work 
being got out of the battery. To be perfect a storage battery 
should be without internal resistance, so that however great the 
current passing through it the fall or rise of volts across the ter- 
minals due to that current, whether charging or discharging, should 
be negligible—unfortunately no storage battery has been made 
which shows these qualities, nor, I am sorry to say, does it appear 
likely there ever will be. 

In quite a number of cases that have come to my personal know- 
ledge, where batteries have been installed under these conditions, 
they simply lie little worse than "dead" on the line. A recent 
instance I have in mind where a battery which had been installed 
with adequate boosting arrangements at a power station was, on 
being replaced at the power station by a considerably larger battery, 
itself removed to an outlying sub-station and employed there in 
this way pending arrangements for boosting. The battery, which 
has a one hour discharge rate of 150 amperes, under its old methods 
of working frequently discharged up to 175 amperes and over, while 
under the new conditions it has never been known to exceed 40 
amperes. One of the foregoing diagrams also demonstrates the 
same poor result. The battery in this. case has a one hour 
discharge rate of 190 amperes, and it will be noticed that the 
highest point ever reached is only 90, and that quite an excep- 
tion. It is certainly not worth while installing a battery under 
these conditions if an effective result is desired from it, and 
further, the working conditions are distinctly detrimental to the 
battery. 

In the second method mentioned above, namely, the adoption of 
regulating cells, various attempts have been made from time to time 
to increase the effectiveness of batteries installed either at power 
stations, or at outlying sub-stations, by employing a portion of fhem 
as regulating cella. Automatic apparatus for cutting cells in or out 
as the line potential falls or rises with variation of load has in 
several instances been adopted ; the general result, however, has been 
a conspicuous failure. The method is an extremely expensive one, 
particularly in the case of large batteries necessitating the use of a 
great number of costly regulating leads and expensive switch gear 
to keep in order. It is almost impossible to charge the regulating 
cells correctly, and hence they deteriorate rapidly and become a 
constant source of trouble; the suddenness and rapidity of the 
current fluctuations being such as to make it impossible to follow 


them, at any rate by any automatic switches that have so far been. 


devised. If anything at all in this direction is to be accomplished, 
I am of opinion that it will be by means of some automatic and 
interlocking rocking apparatus with mereury contacts, but I am 
very much afraid that the strongest feature about it will be the 
» pyrotechnic display which will in all likelihood accompany its 
operations, 


The third system, namely, the employment in conjunction with 
an ordinary booster, has met with a certain amount of success. 

In this method the battery is more usually employed as a store 
or reservoir of energy, the charging being effected for definite 
periods by means of the booster current being added to that of the 
line, or, more generally, special feeder, and the battery discharged 
by being placed across the line either with or without regulating 
cells at times of very heavy load when the generators are running, 
or when the load is so light as not to justify the generators being 
kept running. Under both these conditions a battery can often be 
employed with great advantage and material saving of running 
expenses, but the work generally is heavy on the battery and very 
liable to abuse. Except to meet very special circumstances this 
system has no special advantage to recommend it. 

The fourth method, namely, when employed in conjunction with 
& differential or reversible booster, is undoubtedly, at any rate as far 
as our present knowledge is concerned, the correct and proper way 
of operating a battery on a traction system irrespective of whether 
it is installed at the power house or at an outlying station. The 
general arrangement of plant at a power station may be thus 


- shortly described :— 


In series with the battery is connected the booster, which is pro- 
vided with a variable field. The field is automatically controlled 
by the battery pressure, and the booster pressure varies exactly as 
the battery pressure departs from the desired constant, so that the 
pressure across the terminals of the battery and booster combined 
is constant, the whole being perfectly automatic and controlled 
absolutely by the windings of the booster and the battery pressure. 

In the case of a battery and booster of this description employed 
on a traction system or any system where the load is of a rapidly 
varying character, the battery controlled by the booster serves to 
take charge of practically the whole variation, whether above or 
below the normal or mean load, so that the generator works at 
practically a steadv constant load, the difference between the load 
and the mean charging the battery when the line load falls 
below the mean, and the battery discharging to line whenever the 
load exceeds the mean. The generator load will naturally be 
adjusted to be the mean load required to generate the total average 
output for the usual period of work. ; 

The general features of this arrangement which commend it as 
being of special value on a tramway system may be summed up as 
follows :— 

The first cars run out in the morning, and under precisely 
similar conditions of energy supply, can be worked entirely from 
the battery, thus obviating the necessity of starting up the power 
station for a few early workmen’s cars some two or three hours before 
the general load comes on. During the day the battery will be 
intermittently charging and discharging, the output of the generator 
or generators being fixed at such an amount that at the pre-determined 
time of shutting down the battery is fully charged. Should the 
battery be found not to be in its normal state of charge at shutting 
down, owing to any abnormal demand, the running time can be 
prolonged, or the loss compensated for by slightly increasing the 
generator output the next day, vice versá if the battery is overcharged, 
the output may be decreased. The power station can be shut down 
on the heavy load falling off, the remaining late cars being run as 
the early morning ones off the battery only. The advantages of 
working a plant under these conditions are self-evident. . 

Working at full constant load, the greatest possible economy can 
be ensured, the actual running hours shortened, and the most 
uneconomical and unprofitable hours in every sense of the whole 
day's work avoided. The minimum of plant running necessary for 
operating the load, wear and tear on the plant generally will be 
much less, the load on the generators being practically constant, 
ordinary shunt wound machines may be used, thotgh the system 


- works as perfectly with compound-wound machines. The switch- 


ing gear is of the simplest description, and is reduced to a minimum, 
and the. whole arrangement absolutely automatically controls 
itself. 

The general working conditions are most favourable to the life 
of the battery, the latter being kept constantly fully eharged, and 
immediately charged after discharge. | 

[The author showed some highly interesting curves obtained 
under diíferent conditions with a tramway system, in which 
a battery and booster of this description form part of the power 
station equipment.] 'The steady generator load is particularly 
noteworthy, also the range of the total load curve, the variations of 
which are taken almost entirely by the battery. ; 

These curves are further interesting examples of how a load 
on the same system may vary, due principally to conditions 
of traffic and weather, practically the same number of cars running 
in both cases, while the mean load differs widely. 

The actual recorder curves, which I regret to say I have not been 
able to get reproduced, show very clearly the results which can be 
obtained on a system equipped with a battery and booster. The 
two most interesting curves are those showing the battery 
voltage and the line voltage — the difference between the two 
is entirely due to the booster. Employing a battery without 
& booster, the battery voltage, and probably rather worse, would 
represent the line voltage. The different curves on each of 
the sheets were taken simultaneously. 

The battery must, of course, be properly adapted for the work 
it has to perform. It must be capable of being charged at very 
high rates without injury, and of the minimum possible internal 
resistance, 80 as to ensure the least possible range of voltage. These 
conditions are best met with in plates of the Planté type, and with 
such the battery losses amount to but a small percentage of the 
total load. 

As can readily be understood, a great deal depends on the design 
and. construction of the booster necessary to properly carry out 
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these functions. Up to quite recently the differential or reversible 
booster has been practically unknown, and those machines which 
did exist can scarcely be looked upon as being either highly 
effective or highly efficient. The extended adoption of batteries in 
connection with power plants has, however, created a demand, and 
of late considerable attention has been paid to the construction of 
this type of machine, and various methods and arrangements have 
been designed to meet the necessary requirements; in many 
instances the results have left very much to be desired, and in cases 
where the working may have been passable, the efficiency has been 
such as to preclude their being considered. There is very little 
doubt but that the most successful machine that has so far been 
introduced is that for which Mr. J. S. Highfield is responsible. 
By this machine all the functions above mentioned are attained 
to & remarkable degree, and with the highest efficiency. The 
booster is a distinctly novel departure, in that it consists of thrce 
distinct machines, namely, a motor, generator or booster, and 
exciting controller, by means of which the unwieldy and waste 
windings, which have prevailed in all other machines, and which 
have seriously impaired their efficiency, have been avoided. 

The function of the third machine is to control the excitation of 
the booster, and it runs in direct opposition to the battery current ; 
by this means the requisite field reversals are obtained. 

Operating a traction or power system with & machine of this 
type practically results in the battery becoming, as it should do, the 
real regulator of the system. 

The extent to which a battery should control or regulate a system 
is an interesting factor. Personally, I am of opinion that it should 
take the sole and entire charge and control of the whole, even to 
the extent of not excluding the engine—in other words, the engine 
should be run without a governor on a constant steam pressure and 
constant valve admission. This will, doubtless by many, be con- 
sidered to be a bold departure, but I am convinced myself that the 
best curves hitherto obtained might be still better under 
these circumstances, and that the small generator variations 
that do occur are due to the governor attempting to take 
the load instead of leaving it entirely to- the battery to 
compensate for as should be the case. The abolition of the 
governor on a power station engine is the consummation of an ideal 
devoutly hoped for, but I am certain in many instances with a 
proper equipment of battery and booster it is perfectly feasible. . 

In closing this paper I must express my thanks for the kind 
assistance rendered me, both by information and curves, by Mr. 
McMahon, of Bispham, and Mr. Highfield, of St. Helens. 


DISCUSSION. 


Mr. F. P. Woop congratulated Mr. Grindle on his very interesting 
per. As regards his remark about driving without governors, he 
Piir. Wood) thought there were very few engineers who would 
agree with him on that point, and as regards differential 
boosters he supposed those must be used in generating stations. 
He did not think there could be much advantage in using 


batteries when the load exceeded 50 cars, because in that 


case there was very little variation in the dynamo current. He 
thought it would not be of much advantage in relieving the 
dynamos, save in the early morning and in the evening. 

Mr. HIGHPIEED (St. Helens) said that one of the most important 
financial advantages of the battery in his works, where they ran 27 
to 30 cars, was in the saving of runningtwoshifts. They drove for 
lighting, from the trolley feeders as well as for the cars. The 
line was being kept alive for 24 hours. For this purpose the battery 
was of exceeding use inthesaving of wages. Withoutitthey would 
have to pay at least £200 per year, the whole of which was saved. 
With regard to the cars, the loads for them went from 30 amperes 
to as much as 350 amperes. They had taken about 459 amperes 
from the battery and the boosters. The plan of using a battery did 
not apply to a tramways station only, but to where a station was 
used for supplying a lighting load. For lighting work the shunt- 
wound generator was a better machine than a compound-wound. If 
they were going to work a lighting load from a tramway station 
without batteries, it was necessary to pat down compound generators 
for the tramways load. If they used a battery they could drive the 
tramway load or the lighting load quite indifferently with 
advantage. They could have two batteries—he used two himself— 
and use them indifferently on the traction or on the lighting load. 

The CHAIRMAN remarked that Mr. Highfield had worked out a very 
unique and ingenious system of boosting both into the battery and 
out of the battery and had installed it in the station at St. Helens, 
where it had been at work for more than a year with most con- 
spicuous success. He (the chairman) asked Mr. Highfield, was the 
battery working as he described, being constantly charged and dis- 
charged ? What did he find to be the efficiency and the energy ? 
Another point was, it did not appear to be quite clear what the 
range of efficiency was when working under those circumstances. 
He (the chairman) would also like to ask, when the battery was used 
in that floating method, what was the cost of wear and tear? Was 
it any greater or less than by the other way with which they were 
acquainted? Did he find it to answer to fully charge the battery, 
and could he keep it in perfect order while charging and 
discharging ? | 

Mr. HIGHFIELD said that he would speak about efficiency with 
considerable doubt, because he had fixed in series with the 
battery a type of battery meter with two dials, which they had run 
for two months. The charge was about 12 per cent. of the total 
units generated, and the discharge between 10 and 11 per cent. of 
the total. The efficiency was between 80 and 85 per cent. 
He did not like to take those figures without testing them, so he 
took the meter down and found the two dials were revolving 
equally ; so he had to abandon the meter, and was then waiting foria 


meter with which to carry out the trials in a properimanner. They 
found that the mean current for the day with 21 cars was from 200 
to 250 amperes. To keep the generators as full as possible they 
stopped work between six and seven o'clock on a generator of 125 
KW. They arranged so that at tbe end of thejiperiod of running, 
about 11 o'clock, the battery was full up. They itook the specific 
gravity when the battery was as full {up as they Icould get fit. As 
regards maintenance he could not give any figures, they had not 
been working long enough. All he couldi‘say was that they had 
been working for 18 months. Im 

Mr. CooPER could not agree with Mr. Grindle in one thing. If 
they had a car load which took about 450 xw. he idid not think, if 
they designed it properly, they would want to put down a 450 kw. 
plant. He would like to know what maintenance allowance Mr. 
Grindle would ask to keep a battery up to its full capacity. 

Mr. B. S. GILES took the question to be: What was the least 
voltage at which a cell could be charged and never exceed it ? 
He had lately had to go into that and found that it! never required 
more than 2:2 or 2:3 volts to charge. He would alsofbe very glad if 
Mr. Highfield would tell them what would be required to keep the 
battery in good working condition ? As regards abandoning the 
governor, he did not follow him at all. It would in many cases 
mean courting disaster. Having an engine coming to pieces would 
be very disastrous. . 

Messrs. BAILEY, CooPEB, and E. W. Cowan (hon. sec.), having 
briefly spoken, Mr. Grindle replied. As regards twice the mean 
load, a battery, he said, should be comfortably able to discharge that, 
and to do it for at least half an hour. As regards cost, boosters 
working under the new conditions were decidedly more advantageous 
than under the old system. From 2:2 to 2:3 volts was absolutely 
sufficient to keep a battery’ in perfect order, and as'a margin, lit was 
ample. o P ` 

A vote of thanks was passed to Mr. Grindle for his paper, and"the 
meeting came to an end. 


ELECTRICAL DRIVING IN ENGINEERING 
WORKS. 


A LENGTHY paper dealing with “ Workshop Practice at the Beginning 
of the Twentieth Century,” was read last Saturday week by Mr. E. C. 
Amos, M.I.M.E., before the London Association of Foremen 
Engineers and Draughtsmen. The author’s remarks on methods of 
driving which are reproduced below will be interesting at the pre- 
sent moment, in view of the increasing attention now being devoted 
to the electrical operation of engineering works :— 

In these days of keen competition it is becoming a matter of 
serious consideration as to how/to reduce cost while at the same 
time maintaining good work, and manufacturers are rapidly 
beginning to realise that the highest efficiency can only be obtained 
where every department is right up to date. The writer, when 
inspecting various works from time to time, has often been struck 
with the obsolete methods adopted in driving the plant, itself 
perhaps quite up to date. Again, the various shops may be 
fairly up to date, but a visit to the engine room discloses 
a condition of things that has very little regard for 
economy in fuel consumption. Anything that will turn the 
main shaft round seems to satisfy at many works, and 
this state of things is not confined to this country. Increase in the 
price of coal and the introduction of electric driving are, however,- 
helping to produce satisfactory changes. As to electric driving, 
this method is now making great headway, but I am well aware 
that there are still many opponents of it in this country and even 
on the Continent. This is largely due tothe fact that its economical 
introduction into existing works is a matter of considerable 
expense. At first sight one might argue that there is nothing 
simpler than to replace the old antiquated engine and boiler (so 
common in many works, but whose fit place is in the scrap heap) by 
& modern high-speed engine, economical boiler and dynamo, but 
advantageous as this might be, and is in many cases, this is not a 
complete solution of the difficulty. The old engine probably ran at 
a slow speed, the line shafting is consequently heavy, and the bear- 
ings, pulleys, &c., not suited to run at the high speeds suitable for 
an electric system of main shaft driving. In nearly all large works, 
however, even where the old system obtains, there is considerable 
use for the electric current, especially where it is desired to drive 
isolated machines, and for transportation within the works. In 
fact, so great are the advantages that many existing works 
are at the present time pulling out their old plant entirely, 
and it is not too much to say that every new works of importance, 
or those wishing to be in the van of progress, will embody the 
electric system. As to the methods to be adopted this must largely 
be determined by the nature of the works. The practice at the 
present is either (1) to drive line shafting by motors, or (2) to 
drive each machine with a separate motor. One, or a combination, 
of these systems is certain to become very general before long. 
Our leading manufacturers mostly favour the first system, although 
they also admit that the larger machines can be advantageously 
driven by a separate motor. One of the difficulties associated with 
motor driving under the second plan, and especially when using 
small motors running at high speed, is the question of reduction and 
variation of speed. As is well known, most forms of motors, 
whether electrical or otherwise, are most efficient at one speed or 
within a limited range, and'any great deviation produces onsider. 
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able loss of efficiency. In the writer's opinion, however, it is only 
a question of time when the great advantage of what may be 
termed the localising of the application of power by having each 
machine self-contained and separately driven by its own motor, will 
be so fully appreciated as to stimulate our electrical engineers to 
supply us with a motor which will answer to the requirements of 
the mechanical engineer. It is only a few years ago that the 
electrical transmission of power through a distance of, say, 150 yards, 
was done at a loss of something like 30 per cent., whilst under 5 per 
cent. will now cover it, so that it is not unreasonable to suppose 
that as great an advance will be made in its application to driving 
machines. Whilst the system is much more expensive in first cost, 
the cost of working is less, and the increased facilities offered in 
the shape of convenience are rapidly becoming appreciated. 

The following information was given to the writer by a large firm 
making extensive use of electrical driving. They consider that in 
all ordinary cases where tools are properly arranged, it is advisable 
to drive the machines in sections; but where large tools are in 
question, which may probably have to run overtime or night shifts 
when other adjacent machines are standing, they would advise inde- 
pendent motors. Where there are a large number of small motors, 
a greater amount of attention, repair, &c., is necessary, and the 
efficiency is not 80 good as where fewer and larger machines are in 
use. As regards the general efficiency of electric driving versus the 
ordinary line shafting from engine to shaft, their own experience is 
that ıt would have been impossible to do the amount of work they 
are now doing on the old system. Probably the old arrangement 
was a bad one, but still that would apply to nine establishments out 
of ten. Another opinion on this point, and one based on the present 
day experience of an up-to-date machine-tool builder, proposes the 
use of medium speed multipolar motors of not less than 15 H.P., and 
driving one, two or three shafts as the case may be. Whilst 
admitting that these are good arguments in favour of using a separate 
motor for each machine, they consider that, excepting the case of 
shops using a number of heavy tools, the cost would be prohibitive. 
One of the greatest advantages they derive from electric driving is 
the driving of tools while being tested. The shop in which the 
tools are tested has a false wood floor about 5 ft. above the ground 
level, and to carry the cables to various parts of the shop is a 
very simple matter. The motors for this purpose are 8-H.P. each, 
and are secured to the floor wherever required by coach screws. 
Apart from the advantages and saving already indicated, the oppor- 
tunity presents itself under this system of taking exact readings of 
the power consumed by each machine. This will not only cause 
considerable surprise, but will lead to & lot of useful data being 
obtained in many ways. It is also especially valuable when it is 
desired to ascertain the horse-power required to drive any 
new machine, and enables makers to inform their clients 
the power they have to provide for driving such machine. 
In addition to the driving of fixed machines, electricity 
is receiving very extensive application in respect to portable tools 
of the type of the pneumatic tool, and for some purposes competes 
very favourably with the air-driven machine. Machine tools 
driven by their own motor are rapidly coming to the front, and a 
good illustration of this type is shown by the travelling multi- 
spindle drilling machine made by Messrs. J. Butler & Co., of Halifax. 
In such a machine any other form of driving is almost impossible, or, 
at any rate, would seriously handicap the utility of the machine. 
In addition, however, to the advantages already pointed out, there 
is yet another in respect to electric driving which must not be lost 
sight of. Asis well known, the demand for power in all engineer- 
ing establishments, however well designed and arranged with a 
view to keeping all the machines fully occupied, is more or less 
erratic, and this is where the electric system comes in. Where 
power is distributed by such mechanical means as belting and gear- 
ing, the greater portion of it goes in driving these vehicles of trans- 
mission. I think I am not exaggerating when I say that were you 
to run an average mechanically-driven shop empty, i.e., with all 
the machines on the loose pulleys, you would find the engine 
required to run at between 50 cent. to 80 per cent. of 
its full power as compared with running the full load. With an 
electrically-propelled shop the loss is nothing like as great ; in fact, 
half this is more than sufficient to cover it, since when any machine 
is thrown off (I, of course, refer to machines with self-contained 
motors) the prime mover is at once relieved, whilst under the 
mechanical system the shafting, belting, &c., have still to be driven. 
Much might be written on this part of the subject, setting forth 
still farther advantages, such as increased space and light obtained 
by doing away with overhead gears, driving machines in any 
position instead of being controlled by line shafting, and as is often 
the case, having to put a planer or shaper where it wastes room and 
is dangerous; but enough has probably been said to indicate the 
change that is likely to be made in this direction. 

I may perhaps sum up what appear to me to be the chief and 
dominating essentials which every engineering works (and to a 
large extent other works) will have to embody in this twentieth 
century, and without which few shops (and those only of anexceptional 
nature) will be able to exist. From a knowledge of what is already 
taking place in this and other countries, both in respect to the 
development of mechanical and other forces and with regard to 
labour, I am convinced that this century will see great and rapid 
changes in workshop practice and methods. Definitions are always 
difficult to frame, but the headings may perhaps be treated thus :— 

1. The equipment of a works must be controlled by a consideration 
of the works as a whole, and any addition be regarded in the same 
light, attention being specially paid to the application of power and 
the means of transportation and handling of work during progress 
of manufacture. | 

2. Machines to be of latest type, whose value shall be measured 
by capacity for output, and that alone, irrespective of prime cost. 


- 


Such machines, however, to be replaced as soon as they are improved 
upon. 

3. The health, comfort and recreation of the employés must be 
recognised to be as important a factor as the acquisition and 
care taken of up-to-date machinery. 

These may be placed in whatever order you please, as I consider 
they are all equally important, and you may also elaborate them; 
but stringent as they may appear to some, or costly and impossible 
as they may seem to others, and especially proprietors, I yet venture 
to think they embody sound, economical, profit-making, and not 
least, humane principles, without the carrying out of which no 
industry in the future will be able to thrive. | 


— ——9— 


THE BELLEVILLE BOILER. 


IN a reeent number of the Pall Mall Gazette a further series of facts 
is thrown out. We think our contemporary deserves well for the 
persistent and steady manner in which it has continued to point 
out the defects of the Belleville boiler, and the danger to the 
country which is being run by the present Admiralty policy. Our 
contemporary’s correspondent has been spending a whole week at 
Chatham, Portsmouth and Devonport, and he states that the utmost 


. secrecy is being observed. It is reckoned as high treason to say 


anything of Belleville boilers outside the gates of Keyham or the 
dockyards. The correspondent aforesaid, however, saw the Hermes, 
which came home with a deck full of burned-out tubes in Decem- 
ber last, and now lies helpless without a boiler inside her, and the 
Hermes is one of our new ships—a member of our first line of 
defence. Then there is the Highflyer, hidden out of sight of the 
taxpayer in the East Indies, and waiting a relief ship so that she 
may creep, or try to creep, home. An engineer, who knows some- 
thing of affairs, says that every water-tube boilered ship goes wrong 
from time to time, and is always in a more or less defective condi- 
tion. The Boiler Commission has been out in the Hyacinth, and 
“ bust her bilers” for her, having, it appears, run her too hard. 

The best ship the Admiralty could pick to be tested against the 
Scotch boilered ships has failed, and yet they still go on putting the 
Belleville boiler into new ships with the certainty of inevitable 
failure staring them in the face. There are a full dozen ships 
under repair now, and more are coming in; these are only our home 


ships, while whole cargoes of tubes are going out to foreign stations 
to 


eep things going in some sort of shape. The Swordfish has 
failed, and has not even been through one commission. The Ostrich 
and the Falcon have never even had steam up since they were sent 
home from their builders. The Mutine failed on her delivery trip 
and killed some stokers. Our contemporary describes the Belle- 
ville boiler as rotten in principle, with which we. cordially agree, 
and we have continually urged this same fact. 

It is said that in the Italian Navy the Niclausse boiler has, with 
the Belleville, also proved a failure.. We can hardly think 
the Niclausse can be so bad as the Belleville. We believe, 
however, that even the boilers that might have a show 
are ruined as regards fuel economy and smokelessness by the 
arrangements of their furnaces. We have condemned the furnace 
arrangements of water-tube boilers time and again, the entire dis- 
regard of any arrangement for the mixture of the gas and air, the 
utter absence of a refractory lining to the furnace, or of any space 
for combustion to complete itself. Only two boilers have been since 
pointed out to us in which these things have been either done or 
attempted. One of these is the Weir boiler, in which not only are 
the gases kept away from the tubes until combustion has been 
allowed to complete itself very considerably, but a very large Space 
is deliberately provided for the purpose—designedly placed there 
for the purpose, as though the combustion of coal did really occupy 
some space in the thoughts of the designer—a very happy exception 
to the ordinary habit of crowding tubes into a minimum of apace, 
as though tube surface were all, and furnace volume nothing. We 
trust our contemporary will continue its crusade. No subject at 
this moment is more important, more essential to the safety of 
the Empire, than this one of boilers for our fleet. 


POWER GAS AND LARGE GAS ENGINES 


(Continued from page 308.) 


Gas Producers Compared with Steam Botlers.—Turning 
now to the subject of gas producers as compared with steam 
boilers, it will at once be obvious that gas under a slight 
pressure is much easier to handle than high-pressure steam, 
and when steam mains cease to be necessary, a cause of 
danger and trouble is removed; also the losses due to con- 
densation disappear at the same time. It is perhaps of still 
greater importance that the working, as between producers 
and gas engines, can be controlled automatically in the most 
perfect manner, so that the gas supplied is always equal to 
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the gas consumed. At Winnington, where 1,000,000 cubic 
feet of gas are consumed per hour, and demands for gas are 
by no means regular, there is no gas holder or storage of 
any kind. A Mond producer will respond at once to a 
sudden increase in demand for gas, whereas a steam boiler 
takes time to rise to the increased output, and the boiler 
foreman has his anxious half hour as the peak of the 
load curve arrives for his station. The speed of the air 
blower furnishing the blast to the producers can be 
controlled by the pressure of gas in the supply mains, and 
any fluctuation is automatically balanced so as to keep the 
supply pressure constant. The limits within which a Mond 
producer will make good gas are surprising, while a producer 
can be shut down and left with fire in it for over a week and 
still be quite ready to start again at short notice. With pro- 
ducers the stand-by losses are reduced to a minimum, and 
thus another serious waste is avoided when compared with 
steam practice. It should be made quite clear, however, that 
when the Mond plant is arranged for the recovery of 
ammonia some steam is required in order to provide the 
balance of water vapour necessary to saturate the producer 
blast. This steam can be raised by utilising the heat of the 
exhaust gases leaving the gas engines, and a large plant has 
been designed and will be erected in which all the extra 
steam required will be raised in this manner. But where it is 
not convenient to extract the heat from the exhaust gases some 
steam boilers become necessary. Such boilers could be gas- 
fired and the control rendered automatic. If the recovery 
of ammonia is not attempted, less steam is required in the 
blast, and arrangements can be made to do without the steam 
boilers. In a large station, however, the sacrifice of the 
ammonia represents about 4s. 6d. per ton of slack. Also, as 
the recovery plant is very simple, station engineers should 
welcome this source of economy with the same readiness 


with which they will appreciate the use of cheap bituminous | 


fuel. 

In the Mond gas plant, it is claimed, there is 
found a .perfect system of producing cheap power gas, 
which, when combined with the use of gas engines, 
forms the cheapest, the most scientific, and most 
economical method of dealing with fuel. Several companies 
have grasped this fact and adopted the system, and soon 
there will be some 2,000 to 4,000 H.P. at work. It is 
significant that the Northwich Electric Supply Company 
preferred to buy Mond gas, and pay as much as 2d. per 
1,000 cubic feet for it, delivered under pressure on their 
premises, rather than use the water-power available in the 
district. | 

Cost.—The question of cost is a crucial test, when once 
the absolute reliability of the svstem is assured, and its 
recommendation must be based on the commercial results to 
be obtained. The cost figures can be fairly closely estimated 
on the basis of the Mond plant at Winnington, where 150 
to 230 tons of fuel per day are gasified. All that was 
attempted in the present paper was to give a general idea of 
the cost of working a central station under a fixed set of con- 
ditions, and in. the following table all charges on capital 
outlay for land, buildings, gas-dynamos, &c., being capable 
of estimation from data, which would be somewhat modified 
to suit each individual case, have been purposely omitted. 
The station has been chosen at 20,000 E. H. P., and the 
load factor assumed at 100 per cent., 50 per cent., and 334 
per cent. respectively. The first case only applies to an 
electrolytic plant, but the other cases may well represent a 
central station of the future supplying energy in bulk. The 
cost of fuel, oil, labour, repairs, and maintenance, ranges from 
0-082d. to 0:241d. per unit sold, according to load factor 
and price of coal. 


Estimate for a, 20,000- E. H. P. Central Station Gas Engine Plant 
worked with Mond Gas. 


Conditions of IVorking.—Mond gas producers and recovery plant 
worked in conjunction with gas engines and dynamos. All extra 
steam raised by utilising the gas engine exhaust heat. The electric 
energy (1) consumed on the premises for an electrolytic plant ; (2) 
transmitted a short distance, and sold in bulk with & 50 per cent. 
load factor; or (3) with 33} per cent. load factor. 

A gas dynamo at full load takes 105 cubic feet of Mond gas at 
0? C. to give one unit (kilowatt-hour) Allowing for a somewhat 
reduced efficiency at part load, and for driving auxiliary machinery, 
&c., the liberal figure of 125 cubic feet per unit will be taken. Then 
1 ton of coal will yield gas for 1,059 unite, and it is assumed that 
1,000 units are actually sold. 


Output :— : 
Number of units sold per ton of slack gasified 1,000 
Slack Cost per Unit sold (pence) :— d. 
With slack at 3s. per ton 0:036 
E 48. „ . 0:048 
i 6s. „ D 0:060 
i 68. „ em 0:072 
" 78. „ 0:084 
- 88. „ 0:096 
n 9s. „ 0:108 
„ 108. „„ 0˙120 


Working Producers, Recovery, and Sulphate Plant :— 
Cost of discharging and handling slack, working pro- 
ducers, recovery, and sulphate plant, and including 
administration, wages, repairs and maintenance, stores, 
acid, lighting, &c. 


Per ton of slack gasifled ... 3s. 6d. 
Value of Sulphate Recovered :— ` 
At £10 per ton of sulphate, naked at works; and with 
25 tons of slack gasified, yielding 1 ton of sulphate of 
ammonia. 
Per ton of slack gasified ... 8s. Od 
Profit Due to Sulphate Recovery :— 
Being credit for sulphate less working expenses. 
Per ton of slack gasified ... "o 4s. €d. 
or per unit of electric energy sold... . 0°054d. 
Net Cost of Mond Gas per Unit sold (pence) :— d. 
With slack at 4s. 6d. per;ton T ba .. 6000 
" 5s. ji 0:006 
i 6s. i 0:018 
5, 78. 5 0:030 
” 88. ” 0:042 
ii 9s. - 0:054 
» 10s. ” 0:066 


Load factor. 


\ 100 50 881 
per cent. | per cent. | per cent. 


— 


— 


Power Plant (pence per unit sold) :— 
0:030 


Oil, waste, and petty stores 0:030 0:030 
Labour and attendance 0:034 0:051 0:068 
Repairs'and maintenance... 0:036 0:058 0:077 
Total Cost per Unit Sold (pence) :— 

With slack at 3s. per ton... | 0:082 0:121 0157 

„ „ 48% p «| 0094 | 0133 | 0169 

„ „ 58. „ 0106 | 0145 | 0181 

EE ee 0118 | 0157 | 0193 

» » | us 0:130 0:169 0:205 

ir „ 88. „ 0:142 0:181 0:217 

„ „ 98. „ 0154 | 0193 | 0-229 

„ „ 108. „ 0166 | 0205 | 0241 


Capital Account :— 

(Producers and recovery plant only, 
and allowing 20 per cent. reserve 
on all plant) 

Slack handling, regenerator plant, 
and gas producers ET 


. | £26,500 | £26,500 | £26,500 
Acid towers, recovery and sul- 


phate plant - " ..| 23,500 | 18,700 | 17,100 
Steam-raising plant and sundries 19,000 | 19,000 | 19,000 
Total £69,000 | £64,200 | £62,600 

l 


NoTE.—No charges on capital account, rent, rates, or taxes are included in 
the above figures. 


As regards capital outlay, the combination of Mond pro- 
ducers, recovery plant, gas engines, and dynamos, compares 
favourably with the best class of steam-driven plant, when 
the boiler house, chimney, slack-handling plant, foundations 
and erection, are included in the cost of steam dynamos, 
boilers, condensers, and auxiliary machinery. From actual 
experience with 400-H.P. units, the cost of gas engines, 
dynamos, fly-wheels, &c., with foundations and erection, 
is £12°42 per E. H. P. capacity, or £16°64 per kw. Adding 
to this the cost of the complete producer and recovery plant, 
with its buildings, &c., at £4°62 per Kw. (including 20 per 
cent. reserve) a total is obtained of £21:26 per kw. With 
large units this cost would be materially reduced, and £15 
or £16 per KW. would probably cover the cost with a 
20,000-E.H.P. plant. | | 

To pass for one moment from large schemes to small 
ones, it may be of interest to state that Mond producer- 
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plants have been designed to supply gas for small powers 
down to 250 H.P. of gas engines. These plants are very 
simple in construction, and work under an important 
patent of Dr. Mond’s, whereby a portion of the exhaust 
yases from the gas engine is introduced into the producer 
blast, thus keeping down the temperature of the producer 
without the use of extra steam. In these small plants no 
recovery of ammonia is attempted, and the apparatus is 
only intended to supply the requirements of isolated places 
where a good power or heating gas is necessary. 

In conclusion, the author expressed his thanks to Dr. 
Ludwig Mond- for his kind permission to place before 
the Institution much of the information contained in the 
paper. Most of the experiments were carried out for Dr. 
Mond at his expense and that of the great firm of chemical 
manufacturers with which he is associated, and through Dr. 
Mond’s generosity it has been possible for the author to 
embody the more important results of this work in the 
present paper. . | | 

The general conclusions to be drawn from the particulars 
given by Mr. Humphrey go to show that gas engines are 
quite suitable for driving dynamos for producing electricity 
under central station conditions. 

They can be direct coupled to either direct or alternate- 
current generators, and successfully run in parallel. They 
can be made in units of power up to 1,500 1.H.P. 

For stations of over, say, 1,000 H.P., Mond producers can 
be very economically installed, giving a low consumption of 
fuel, with the additional economy of recovery of by-products, 
while where blast furnace gas is available, an economy over 
applying the gas to steam boilers of about four to one can 
be obtained. 

The paper also indicates that large power gas engines are 
giving such satisfaction that the units of power are rapidly 
increasing, as well as their application for economically 
producing electricity.. 

For the successful running of gas engines a supply of gas 
of very constant chemical composition is absolutely neces- 
sary, and that generated by the Mond producer appears from 
the paper to meet the requirements of even central station 
practice. | 


CURRENT SPECIFICATIONS. 
LIL—NEWPORT CORPORATION TRAMWAYS AND POWER. 


SUMMARY. 


Extent of Contract.—Section 13.— Supply and erection upon 


prepared foundations of three vertical cross-compound condensing 
engines. Section 14.—Supply and erection of three traction 
yenerators upon prepared foundations. 

Type of Engines.—Vertical engines, with Corliss valves and valve 
gear, with provision for placing the dynamo armature upon crank- 
shaft between engine cylinders. 

Size of Engine.—Each engine to have H.P. cylinders 22 in. 
diameter, L.P. cylinder 44 in. diameter, and a stroke of 42 in. 

Output of Engine and Speed.— Each engine to run at 90 revolu- 
tions per minute, and to be capable of developing as normal full 
load 800 1.H.P. and maximum full load 1,000 1. H. P. 

Conditions of Working.—Steam pressure, 150 lbs. per square in., a 
vacuum of not less than 25 in. being maintained by separate con- 
denser at exhaust of engine. 

Range of Governing.—14 per cent. on either side of normal under 
any conditions of load. 

Requirements for Independent Working.—Engine to be so arranged 
that either high or low pressure side can be worked separately and 
develop with safety 600 1. H. P. 

Minimum Weight of Engine.— To be not less than 120 tons. 

Weight and Dimensions of Fly-wheel.—19 ft. diameter, to weigh 
not less than 80,000 lbs. 

Specified Steam Consumption of Engine.—144 lbs. per brake horse- 
power-hour when working with 150 lbs. square in. steam and 
25 in. vacuum, steam containing not more than 24 per cent. of 
moisture. 

Penalty for Non-compliance with Specified Steam Consumption.— 
£250 for each } lb. with option to engineer to entirely reject engine 
if amount exceeded by more than 1 lb. 

Bonus for Iinproved Steam Consumption.—£250 per 1 lb. on above 


figure. 
Stipulated Ejficiency of Engine.—Not less than 92 per cent. at full 
load. ! 


JAL REVIEW. 


, 


Output of Dynamo.—500 Kw. as shunt at 500 volts arranged to give 
as shunt machine any voltage between 450 volts at no load and 500 
volts at full load. To be suitable for giving as compound-wound 
machine 500 volts no load, 525 volts at normal full load. 

Specified Overload.—750 Kw. at 525 volts without sparking, the 
brushes being kept in a fixed position. 

Permissible Temperature Rise.—With load of 1,000 amperes, 525 
volts, not more than 81° F. in either field coils or armature winding 
measured by resistance method, or 63° F. measured by thermometer 
placed in any accessible T 

Specified Eficiency.— load not less than 93 per eent. ; 2 load 
92:6 per cent.; 3 load 92:4 per cent.; all including field losses. 

Specified Dates of Delivery.—Including erection, first complete set 
eight months from date of order, second set nine months, third set 
ten months. . 

Specified Penalty for Late Completion.—First set, £50 per week for 
either engine or dynamo; second set, £50 per week for either 
engine or dynamo; third set, £25 per week for either engine or 
dynamo. | 

Specified Terms of Payment.—75 per cent. of contract sum on 
delivery on site, 15 per cent. on completion, 10 per cent. at end of 
period of guarantee. 

Period of Guarantee.—Twelve months from date of completion. 

Period of Supervision of Running of Engines by Contractor.—Not 
less than four weeks from date of completion. 

Stipulations as to Removal of Foreman.—Acceptable, though the 
wording of the clause is very peremptory. 

Stipulations as to Wages to be Paid to Workmen.—Trade union 
rates to be paid. 

Arbitration Proposals.—Unsatisfactory. See comments below. 

Date for Receipt of Tenders.— March 26th, 1901. 


This specification for the supply and erection of three 
500-Kw. steam dynamos for either lighting or traction pur- 
poses, has been prepared by Mr. H. F. Parshall, M. I. C. E., 
the consulting electrical engineer to the Newport Cor- 
poration. : 

It is stipulated that tenders shall be sent in in waz-seuled 
envelopes, and perhaps this best expresses the character of 
the whole of the specification. 

Every detail is specified in Sec. 13 relating to the engines, 
the exact type of engine, sizes of cylinders, stroke, speed, 
class of valves, size of parts, weight and diameter of fly- 
wheel, minimum weight of engine, all these are specifically 
stated. And after thus insisting upon the means lo be 


adopted, the resulís to be obtained are specified, the contractor 


being heavily penalised if they are not obtained. True, if 
improved upon, a bonus is promised, but we submit that, as 
stated by Mr. R. P. Sellon in his paper to the Institution of 
Electrical Engineers last year, the principle is wrong. The 
function of the consulting engineer is to specify results; the 
duty of thecontractor is to find out the means by which 
those results may be obtained. 

The same remarks hold good for the dynamo specification, 
though here it is stated that manufacturers may quote for 
their own standards, stating in their tenders where these 
differ from the specification. 

The express statement, “ The conditions of this specification 
are preferred,” is, however, likely to have the effect of dis- 
couraging manufacturers from taking advantage of this per- 
missien. 

Leaving, however, the technical portion of the specifica- 
tion, we find that the arbitration clause is unsatisfactory. 
A distinction between financial and engineering disputes is 
made, in the former case an appeal from the engineer's 
decision to an independent arbitrator is permitted, in the 
latter the decision of the engineer shall be final and binding 
upon all parties." We do not consider an arbitration clause 
of this description at all satisfactory, and we urge all the 
tenderers to carefully scrutinise its provisions before 
accepting them. 

We note the following clause re trade union rates of 
wages, and trust it may have the effect of limiting competi- 
tion to British firms, upon whom it is specially binding. 

The contractor will be required to enter into a covenant, subject 
to a penalty of £5 for every breach thereof, that he will pay trades 
union rates of wages and observe the recognised hours of labour 
prevailing in the district affected, the same to apply to sub- 
contracts, and also to post up a copy of this clause in every department 
where such work is being carried out. 

The penalty conditions are very severe, and should be 
carefully considered before acceptance; and it is expressly 
stated that sub-letting any portion of the work does not in 
any way relieve the main contractor of any of his liabilities 
or obligations. 
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REVIEWS. 


Theory and Calculation of Alternating Current Phenomena. 


By CHARLES PROTEUS STEINMETZ with the assistance 
of Ernst J. Bera. Third edition. New York: 
Electrical World and Engineer, 1900. 


This treatise, as indicated by the title, contains a fairly 
complete exposition of the theory of alternating current 
phenomena, Mr. Steinmetz has long been known to us as 
an investigator of alternating current phenomena, and none 
is better qualified than he to compile a treatise on the 
subject. The book while ostensibly surveying the whole 
subject naturally has its greater portion devoted to those 
branches which may be termed peculiar to its author. 

Mr. Steinmetz is probably the pioneer in the application of 
complex quantities to the calculation of alternating current 
problems. This is really a system of vector algebra in one 
plane, and undoubtedly is a labour-saving process. This is, 
however, not the only property which recommends it, for it 
cannot be used without first thoroughly understanding the 
physics of the problem, and at any stage of the process the 
equations admit of being easily physically interpreted. 

There is one point in connection with Mr. Steinmetz’s 
method of treatment which we would like to see altered, 
although it is perhaps of minor importance. Taking a 
simple reactive circuit of resistance, r, and reactance, 8, the 
reactance being inductive so that the reactive E. M. F. lags a 
quarter of a period behind the current. 
represents & positive rotation of the unit vector through 90°. 
The positive direction of rotation is, as is customary, taken 
in the counter-clock wise direction. 

The impressed E. M. F., e, has to drive the current, i, 
against the resistance, 7, of the circuit, and also to balance 
the reactance E.M.F. — jsi. Thus we arrive at the simple 
vector equation of E. M. Fs. 

ri TS s. 
We think that this equation is preferable to the form 

ri—jsime 
adopted by Mr. Steinmetz, although which ever form is 
employed the physical equations ultimately arrived at are the 
same. The author employs vector algebra almost universally 
throughout his treatise, so that the method must be fully 
understood by anyone wishing to read it. This, however, is 
no drawback, because vector algebra, such as is requisite for 
the greater number of alternating current problems is so 
easily grasped and the assistance derived therefrom so very 
great, that no one possessing a fair knowledge of elementary 
mathematics need be afraid of attacking it with full assurance 
of success. 

Where the author departs from the methods of vector 
algebra, he unfortunately becomes somewhat laborious, An 
example of this occurs in the chapter on the Synchronous 
Motor. The deductions are arrived at most laboriously from 
the fundamental equation, whereas they are more instrnc- 
tively and quite easily obtained by treating the power 
equation p + r i? = e i cos Y as a quadratic equation in . 
The solution of this gives 


—— ͤ AQöm ———À  À— M —„—¼ ee — = a 


which immediately gives the maximum power and correspond- 
ing current. 

The book is well compiled, and is comparatively free from 
errors. The only error discovered after a careful reading is 
on page 129, where, on the last line but two, the word 
inversely should be deleted. | 


Mesures Eleclriques. Leçons professées al Institut Electro- 
technique Montefiore a l' Université de Liége. By ERIC 
GERARD. Second edition. Paris: Gauthiers-Villars. 
1901. 


This is a general account of the methods and instruments 
of measurement used by electrical engineers, including steam 
engine indicators and photometers. The first chapter gives 
some slight account of the theory of errors and of the nature 
of the units used in electrical measurements, but the book is, 


Suppose that 7 


in the main, a description of electrical instrumenta, of which 
a large number are illustrated. The information given on 
the details of construction is very slight, being no more than 
is necessary to give a student a fair general knowledge of the 
different kinds of apparatus available for such work as he 
may have in hand. No doubt the book is much less valuable 
than were the original lectures, when the actual instruments 
were, presumably, exhibited on the professor's table. It 
would hardly help an expert electrician, but would be 
valuable to a student—the purpose for which it is, of 
course, designed. It is a well-printed octavo of 532 pages, 
and, what is unusual with French works, is published in a 
cloth binding. | 


Haæercises in Natural Philosophy. By Macnrs MACLEAN, 
D.Sc., F.R.S.E. London: Longmans, Green & Co. 
1900. | 


The problems dealt with in this work have been selected 
mainly from the weekly papers set to the students of the 
Natural Philosophy classes so long conducted by Lord 
Kelvin at the University of Glasgow. They include 
examples in all branches of physics, and not only are the 
numerical exercises fully worked out, but in many cases a 
brief introductory statement of the general theory of the 
subject dealt with is added. A number of physical data 
and 35 tables of physical constants form an appropriate and 
useful appendix to the book, which should prove of great 
assistance to candidates for degrees in science. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrioal Patent 
. Agents, 322, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


8.964. ‘‘ Improvements in electric igniters for internal combustion engine 
andthelike." A.G. New. February 25th. 

8,965. “Improvements in automatic and safety subsidiary devices for con- 
trolling electrically-propelled vehicles and the like.“ A. G. New, February 25th. 

8,967. Improvements in dynamo-electric generators an? electric motors.” 
A. DickrNsoN and T. PREECE. February 25th. 

8.972. Improvements in machines or mechanism employed in the manu- 
facture of pipes or tuhes, or for covering telegraph and telephone cables ard 
wires with lead or other metallic substance for electric purposes.“ E. A. CLARE- 
MONT and J. Stratton. February 25th. (Complete.) 

8,992. “Improvements in electrical accumulators.” 
ruary 25th. 

4,005. “Improvements in or relating to electrical ship log apparatus.” T.F. 
WALKER and T. S. WALkER. February 25th. 

4,007. “Improvements in telephonie apparatus for central stations.“ C. D. 
ABEL. (Siemens & Halske Aktien Gesellschaft, Germany.) February 25th. 
(Complete.) 

4,017. “Improvements in the electrolytic bleaching of cotton and other tex- 
tile materials, and in apparatus for use in connection therewith.” A.A.Vo«EL- 
SANG. February 25th. (Complete.) . 

4,088. “Improvements in controlling apparatus for eleotrio lifts." H. J. 
Happan. (A. Stigler, Italy.) February 25th. i 

4,042. Improvements in and connected with the production of electrotypes.” 
8. CowPER-CoLESR. February 26th. 

4,050. “Improvements in electrical switches." L. P. Perkins and H. 
Humpureys. February 26th. : 

4,088. '*A dera Aer. for overhead systems of street electric transmission 
of power." C.J. R. LE MESURIER. February 26th. ; 

4,098. “ Improvements in railway electric signalling apparatus.” W. Hur, 
February 26th. (Complete.) i> ; 

4,114. “Improvements in or applicable to the trolley system of electrical 
traction." 8. H. Hrywoop. February 26th. 

4,122, "Improvements in make-and-break switches or interrupters for elec- 
tric circuits." G. E. Gatrre and G. A. G. CONTREMOULINS, February 26th. 

4,123. “Improvements in and relating to slack-cable safety gears for elec- 
tiically-operated lifts, elevators and the like." C. W. HiLpRED and H. C. 
WALKER. February 26th. 

4,215. “Improvements relating to electric switches." H. H. Laxe. (The 
Telephonfabrik Aktiengesellschaft vorm J. Berlinger, Germany.) February 
27th. | 

4,248. “Improvements in electrical circuit breaking, and making devices.” 
J. W. BEAUCHAMP, February 27th. 

4,259. The preparation, and use of calcium compounds for the electro-de- 
positions of metals other than calcium." J. KeLLy. February 28th. 

4,290. ‘Improvements in mica insulation for electric apparatus.” BRITISH 
THoMsoN-HovsroN Company, Limitkp. (C. F. Peterson, United States.) 
February th. (Corplete.) 

4,305. An improved tidal motor for generating and transmitting electrical 
energy." R. W. DERBYSHIRE., February 28th. 

4,330. “Improvements in the connections or contacts of incandescent 
electric lamps for lighting and heating." H. J. Dowsix a. February 28tb. 

4337. “A new or improved stopping place indicator for electric cars and 
electric railways.“ J. B. McKxmzik. March Ist. 

4,866. Improvements in safety devices for the trolley poles of electric oars.” 
C. R. BRLLAu , W. J. TURNER, and D. R. W. HARDMAN. arch lst. 


H. W. Coss. Feb- 
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4,882. An improved method of breaking the electric circuit in the overhead 
wires of electric tramways, railways, and the like, and apparatus therefor.” 
C. C. HEWETT. March ist. 


4,333. "Improvements in devices for producing by the electric volatilisation 
of metal wires, flashes for use in photography." J. Covrtizr. March Ist. 
(Complete.) 


4401. An electric heater for liquids." T. K. BELLIS. March ist. 


4,123. “Improvements in electric primary batteries.“ C. A. Hussey and 
B. G. CLARKE. March Ist. (Complete.) 


4,129. “Improvements in or relating to electric storage batteries or accumu’ 
lators.“ F. M. CHAPLET. March lst. 


4,487. An improved magnetic brake for motors for electric lifts and other 
purjoses." J. Bvsu and M. T. Mepway. March 2nd. 


4,489. “Improvements in electrolytic cells and in electrodes therefor.” 
A. A. VoozLSsAN O. March 2nd. (Complete.) 


4,491. Improved electrical remedial appliance." F. B. Lacy. March 2nd. 


4,494. “Improved process for making electrodes for accumulators.” W. P. 
THomPson. (Akkumulatoren und Electricitits Werke Aktien Gesellschaft, 
fonnerly W. A. Boese & Co., Germany.) March 2nd. (Complete ) 


4,501. ‘‘ Improvements in electric switches." G.W.Coxson. March 2nd. 


4,508. ‘Improvements in accumulator plates." H. J. H. PickARD and J. S. 
Evans. March 2nd. (Complete.) 


4,509. Improved a a pis of paste for filling the cells of reticulated 
SENE MIMOE plates.“ H. J. H. Pickarp and J. S. Evans. March 2nd. (Com. 
plete.) : ; 


4,519. “ Improved construction of rail for electric and other railways or 
tranwavs.“ C. F. Hexost. March 2nd. 


ABSTRACTS OF PUBLISHED SPECIFICATION B. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 829, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


7,478. "improvements ia veri! batteries." P. M. Justice. (The Proles 
Electric Syndicate, Limited ) Dated April 10th, 1899. The positive plates 
are preferably made of lead, and covered with woollen or other absorbent 
material, and are formed in the usual way, the woollen covering serving to 
absorb a quantity of the electrolyte. One or more such plates are taken from 
the charging-cell, and used in combination with a single negative conductor or 
plate which is in the form of a casing of zinc adapted to contaia the positive 
plates. 8 claims. 


7,791. "improvements in or relating to telegraphic transmitting instruments.’ 
J. bardaer. Dated April 18th, 1899. Transmitters for actuating Hertzian 
radiation apparatus are arranged either for signalling by the Morse code or for 
sending continuously or at intervals a repetition of some word or sentence. In 
this way the apparatus is applicable to signalling to vessels, and the hand- 
actuated Morse key may be omitted. In the apparatus the key actuates a bell- 
crank contact lever. e key lever has a tooth engaging wi:h a signal trans- 
mitting wheel which is mounted on an axis in a rocking frame. The main shaft 
is driven by some form of motor, and is provided with a clutch thrown in and 
out of gear by worm and cam mechanism. The wheel is detachably mounted, 
and may be built up with separate teeth to suit the required signal. 5 claims. 


7,778. ''impreved method of adapting candelabra for tha electric light." B. M. 
Drake and J. M. Gorham. Dated April 13th, 1898. Supporting lamps. Candelabra 
and candlesticks are adapted to carry electric lamp: by providing one candle 
holder with a coupliog to receive a plug supporting a lampholder, and from this 
tiexible conductors are carried to the other lamp holders, either in series or in 
ptrallel, over the tops of the imitation candles, and are hidden by the shades 
used thereon. The holders fit loosely on their supports, so that all the holders 
and conductors are readily removable. 2 claims. 


7,800. "improvements rela te fusible electric cut-outs.” H. G. Calthrop- 
(C. €. Peebles.) Dated April 18th, 1899. Cut-outs particulary adapted for use 
with or near lamps. A fuse forming part of or connected to a lampholder is 
constructed of an insulating block and is recessed and adapted to receive a 

covering block through & groove in which the fuse wire passes to terminals. 
The leads pass through holes and are also secur*d by a cord grip. At the lower 
end of the block is & neck for holding the lampholder, or the block may be 
directly connected to the holder. The block may have two or more recesses 


and carry a corresponding number of fuse wires, and may be fitted in electro- 
liers, &c. 8 claims. 


7.092 ‘improvements in electrical "batteries." E.W. Jungner. Dated April 
14th, 1899. Relates to both primary and secondary batteries, and consists in 
the use of an electrolyte which remains unchanged during the charging and 
discharging of the battery, except that its solvent water is separated from it. 
Potassium and sodium hydrates are examples of such electrolytes. The plates 
or electrodes consist of insolnble oxides of metals or finely-divided metals, e.g., 
one eleotrode may consist of silver peroxide pressed into a net of nickel wire, to 
which it is made to adhere x any suitable binding material, while &t the same 
time its porosity is preserved. The other electrode consists of finely divided 
copper pressed into a copper wire net as in the other electrode. If there is used 
for the active mass of one of the electrodes a metal, such as iron, of which the 
oxide forms & hydrate stable in an alkaline solution, the other electrode must 
be provided with an equivalent quantity of a similar hydrate, such as hydrate 
of manganese, in order that, when the current passes, the hydroxyl molecule 
set free from one hydrate shall combine with the other hydrate. 2 claims. 


7,918. ‘improvements ia tha manntaotere or produetion of bands and strips of 
copper aud ether metals by electrolysis on retary mandrels.” W.E. Heys. (E. 
Onmoniin.) Dated April 15th, 1899. Making metal bars. Relates to the manu- 
facture or production of bands and strips of copper and other metals by electro- 
lysis on rotary mandrels, and to improvements in the devices described in 
Specifications No. 16,360, a.D. 1895, and No. 2,709, A.D. 1897, in which the metals 
are deposited with the aid of '"'impregnators." This invention consists in 
forming helical grooves on the mandrels, and in filling the grooves with a 
suitable insulating substance, whereby the metal, after it is deposited, may be 


drawn off as a long strip very nearly rectangular or almost square in cross- 
section. 1 claim. 


8,068. ''improvements ia means for ceatroiiiag electrie circuits which will allow 
a oironit te be brokon and compteted from anether oirouit." H. Edmunds. Dated 
April 17th, 1809. Switches adapted for lighting incandescent lamps when arc 
lamps are extinguished, or for completing or opening one circuit by means of a 
current passing through another circuit. In the switch is arranged a magnet 
engaging with a material, such as nickel, the magnetic permeability of which is 
affected by heat. In one form an iron ring has & pair of poles wound with 
coils. The armature is pivoted, and to it is fixed a bent lever the end of which 
carries the bridging contact of the secondary lamp circuit. The o her end 
engages under certain conditions with a pin carried bs a lever. The lower end 
of this lever carries a permanent or other suitable magnet, and near it, in 
connection with the main arc lamp circuit, is the material, the magnetic 
properties of which are affected by heat. When the arc lamp circuit is closed, 
the armature moves and the lever is raised, the arm striking a projection on the 
lever forcing the magnet against the nickel piece, and bringing the catch 
beneath the end of the arm. After a certain time the nickel is heated and the 
magnet falls away. On then breaking the arc-lamp circuit, the armature turns 
under the weight of the arm and closes the secondary circuit. To break this 


circuit the main circuit is momentarily made and the magnet is permanenti 
mele against the nickel. Reference is made to specifloation No. 11,181, A.D. 1 
olaims. 


8,063. “A new or Improved device for automatically effecting the breaking of 
an electric circuit after a predetermined time.” H. Edmunds. Dated April 17th, 
1899. Means for automatically breaking a circuit such as a lamp circuit after a 


predetermined time. A bar forming one part of a switch and also the armature 


of a magnet is made of material such as nickel, which loses its magnetic 
properties on heating. The bar is surrounded by a coil of suitable material, 
such as manganin or rheostene. On moving the arm to complete the lamp 
circuit it is held up by the magnet until it is hbated by the current flowing 
through the coil. It then falls and breaks the circuit. Thè magnet may be an 
electro-magnet suitably connected with the circuit &nd the cut-out arm may be 
in shunt or any desired relation. 4 claims. 


8,076. ‘improvement te an electrical double-pole fused lamp-post (or bracket) 
water-tight switch to prevent fasing of malu fuses.” F. Carter. Dated April 18th, 
1899. Switches and out-outs for use in street lighting or other exposed places, 
being improvements upon the class of switch described ia Specification No. 
99,948, a.D. 1895. The spindle passing through the lid of the box is divided into 
two parts so that the lid and handle can Se removed without disturbing the 
switch. The inner part of the spindle is slotted to engage with pins on the 
outer part, and carries & disc on which are fitted the contacts, which are 
adapted to engage with fixed contacts. On the disc is fitted a disc or collar of 
insulating material through holes in which pass the fuse wires. Aroing is thus 
prevented, and also accidental short-circuiting in removiog the disc. 8 claims. 


8,087. ‘Improvements in apparatus for regulating the aro In electric aro lamps." 
p. N. Cbatterloy. Dated Apri] 18th, 1899. Arclamps. An upper carbon holder 
is attached to a crooked tube through which passes a metal band or chain con- 
necting the movable armature of a series solenoid or electro-magnet with a 
dashpot movable on a fixed piston. When current is supplied, the solenoid or 
magnet raises the armature and the tightened chain grips and lifts the tube, 
with the upper holier, thus striking an arc; as the carbons consume, these 
parts descend until the dashpot rests on the plate of the frame, or an adjustable 
stop, slackening the chain so that the tube slips. A spring or weight may be 
used instead of the dashpot. The provisional specification mentions the use of 
any suitably curved surface in place of the tube. 2 claims. 


8,166. ‘An improvement in electro-magnets." A.L. A. C. d'Arlinoourt, Dated 
April 18th, 1899. In order to permit of a wider range of movement, the 
armature of an electromagnet is divided into several members by planes 
parallel to the lines of force, these members being disposed at successively in- 
creasing distances from the magnet cores. When the nearest member is 
attracted, the others are carried towards the poles by means of abutments and 
are brought successively within the range of attraction. The magnet cores may 
each be made in one piece or divided into as many elements as there are 
elements in the armature. 2 claims. 


8,188. in rheostats or electric resistance switohes.” J. Marr 
and The Sunderiand Forge and Engineering Company, Limited. Dated April 19th, 
1899. Switches for starting, &c, motors. The contact arm of the resistance 
switch is held by an electro-magnet in gear with the operating handle as long 
as a current flows, but on a cessation of current one arm is released and re- 
turned to the position of maximum resistance. The contact arm is fixed to or 
forms part of aspindle on which is secured a worm-wheel. The worm is carr'ed 
by links connected to a rocking shaft and is operated from the handwheel 
through a universal joint or other suitable mechanism. To the shaft is secured 
the armature of an electro-magnet which is energised when the circuit is 
completed at the main switch. The movement of the armature rocks the shaft 
throwing the worm into gear with the wheel. The spring serves to return the 
arm to the normal position, or it may be replaced by a weight or the like. 4 
c:aims. 

8,223. “improvements in apparatus for electric me batteries and 
celts.” G. C. Fraser. Dated April 19th, 1899. Testing.— portable. apparatus 
for measuring the currents necessary to five primers, and given by firing 
batteries, and for testing the condition of primers, consists of a dead-beat 
ammeter, connected in series with a key and a variable resistance, between 
two terminals in & case; two other terminals, connected together, are also 
provided. The ammeter scale may be provided with special marks in addition 
to an ampere scale. The variable resistance may extend up to 50 ohms, 
consisting partly of a resistant wire, coiled on a circular support to directly 
touch the contact arm, the higher resistances being coils connected between 
studs. A spring may be provided to return the contact arm automaticaliy and 
place the maximum resistance in c.rcuit. 2 claims. 


8,840. “Improvements in safety devices for use la connection with electrical 
cUm systeme. Q. W. Partridge and The London Electric Supply Corporation, 
Limited. Dated April 19th, 1899. Device for protecting high potentia! circuits 
in case of & sudden rise in potential. Two relatively movable pole-pieoes are 
connected through a resistance to the conductors, and an electro-magnetic 
arrangement is provided for separating them should au are form. In the 
construction, one pole-piece is fixed and the other is carried on one end of the 
pivoted lever. he other end of the lever is conneoted to the core of the 
electromagnet, which is energised when arcing takes place. A horn is grooved 
or recessed for the movement of the lever, and assists in lengthening and so 
breaking the arc. In the form the pole is normally in contaot with the horn, 
and sparking first takes place between the knobs enclosed witbin a suitable 
casing. 6 claims. 


8,312. improvemeate ia resistance oo.“ Cowans, Limited, and E. W. Cowan 
end A. Stilt. ated April 20th, 1899 Resistance coils applicable for use in 
motor starting switches, resistant wire covered with cotton, or other carboniz- 
able material, is wound on a support. enclosed by plaster of Paris or other heat 
resisting material to exclude air. excepting a small opening, and heated elec- 
trically or otherwise to carbonise the covering, after which it is finally enclosed. 
The support is constructed as shown in section. Four metal discs with bosses 
are connected by a central bolt, with intervening layers of mica, asbestos, or 
enamel, and fireclay sleeves. Ends of wires are clamped between the outer 
discs and two washers of the inner discs, the otner ends of the wires are con- 
nected together and covered with the enclosing material. The outer disos are 
provided with connecting-bolts. 2 claims. 


8,340. “improvements in electric woldlag er metal working apparatu," A. F. 
Berry and R. J. Wallis-Jones. Dated April 20th, 1899. An electric welding- 
apparatus has clamps or other known devices for holding the plates to be 
welded, the cu:rent being supplied from a transíormer of the kiud described 
in specifications Nos. 9,501 and 9,457, a.D. 1897. In the form shown, the 
secondary coils consist of copper strips wound round the primary coil and 
connected in parallel to the blocks ‘The core consists of laminated plates 
arranged round the coils. Cooling-pipes may be arranged in the spaces. The 
strips or coils may be mude in the form of a grid. The clamp is moved towards 
the clamp by a bell-crank lever and spring. When the plates have been 
gufficienuy upset, the movement of the bell-crank lever operates à trip device 
to allow the circuit to be broken by a switch with a sprinz-actuated arin. The 
switch, which is of known construction, is reset by hand. 3 claims. 


8,606. “An Improved portable electrio rivetting machine.’ F. S. Ondgeon. (F. von 
Kodolitsoh.) Dated April 25th, 1899. A portable electric rivetter, which can be 
suspended from a crane, &c., has a fixed jaw acd a movable jaw. The lower 
tool is pivoted, and is cansed to move vertically bya drag link as the jaws are 
closed by toggle-levers. The levers are pivoted to a nut travelling on a sleeve 
driven by an electro-motor. The sleeve is mounted on a spindle pivoted to the 
frame, and carrying & fixed armature and commutator. Field magnets are 
inounted in a casing, which revolves on the spindle, and is held lateraily by a 
thrust bearing. The motor circuit is completed through rings by rubbing con- 
tact. The screwed sleeve is driven when desired by completing the circuit of an 
electro-magnetic clutch through rings. The clutch consists of a coil in the end 
of the casing, and an armature carried by a spring disc on the sleeve. When 
the jaws have closed to the desired amount, the clutch circuit is broken, and 
the reaction of the jaws, &c., reverses the rotation of the sleeve and opeus the 
jaws sufficiently to allow them to be placed over ano her rivet. The circuit 
may be broken automatically by a rod carrying an adjustable contact which 
makes or breaks circuit with a fixed contact. The contacts are placed in the 
clutch circuit, and the rod is mounted on the movable jaw. The outer enda of 
the sleeve and spindle carry discs between which friction rollers are placed. 
5 claims. 
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THE INTERIM REPORT ON ever 
BOILERS. 


THE presentation of the interim report of the Naval Boilers 
Committee has apparently come as à surprise to some people, 
and as a disappeintment to others. For our own part we 
are, on the whole, fairly satisfied to find that the Belleville 
boiler has been strongly condemned. The Committee have, it 
is true, made an illogical report. While condemning . the 
boiler, they do not advise that it be removed from ships in 
which it is already installed. The Committee pronounce in 
favour of the principle of water-tube boilers, because steam 
can be got up quickly in them—an argument of poor worth, 
especially in face of the fact that even now the particular 
water-tube boiler is still in its. Thus we find that 
various other boilers are to be ‘tried—the Dürr, Yarrow, 
The , authority consulted by 
the Pall Mall Gazette says that no committee of common- 
sense men could have come to any other conclusion than one 


condemnatory of the Belleville, but he is surprised at the 
retention of Bellevilles already fitted, though he calls this 
“tempering the wind to the shorn lamb of the 
Admiralty.” The same authority farther states, his opinion 
that none of the boilers named will be found fit to 
do fair ocean steaming at designed speed without 
coming to grief, and“ their continued experiment with 
water-tube boilers will be yet found to be as huge a blunder 
as the original institution of the Belleville.“ This is a point 
we do not care particularly to press. We certainly do not 
believe that any of the boilers named will be wholly satisfactory, 
for we expect they will smoke heavily, but we do not 
think they will prove so dangerous as the Belleville, though 
they may perhaps corrode as badly, if suitable means are 
not taken to prevent this. Like most reports of Parlia- 
mentary and kindred committees, this does not give 
full satisfaction. We, who have been alive to the 
particular danger and ‘inefficiency of the Belleville boiler, 
think it probable that no such gigantic blunder ` will be 
repeated, At the same time we fully realise that some kind 
of water-tube boiler would be an advantage in regard to the 
putting of it in place without tearing open a ship’s decks. 
But, until a really satisfactory type has been determined 
upon, we confess we should be glad to see the whole of our 
ships fitted with good cylindrical boilers of a design approved 
by a committee of mercantile engineers. We certainly place 
very little reliance on the greater safety of water-tube boilers 
against shot and shell. Indeed, we incline much to the 
reverse opinion, for, if a whole shell gets inside a boiler. 
room, we think the type of boiler matters little, and if a 
shell gets. through in fragments, the shell boiler is probably 
by far the safer type. In another column we reprint the 


report in full. | 
Dos 
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From this it will be seen that the first clause is very vague 
indeed, and the use of the word provided is very significant. 
Claus 2 is decidedly weak. Clause 3 is the illogical one 
which speaks for itself, -and no doubt has been drawn up for 
reasons of expediency. - 

As regards Clause 4, we know, of course, that the Babcock 
boiler referred to is by no means the Babcock boiler so 
common in land work. It is very different, and consists 
of a steam drum, a front water leg and a back water 
leg, fed at the top, and the tubes are comparatively short 
and inclined somewhat steeply. Asa slight recognition of 
the needs of combustion, the lower tubes are large and 
widely spaced, and the upper tubes are small and close 
together, but we see no hope of smokelessness in this boiler. 

The Diirr boiler is somewhat similar in its tube length, 
but its tubes are double, of the Field type, and the front 
header is divided vertically into inlet and discharge partitions. 
This boiler also will smoke, but probably would not 


become over-heated if only the feed were admitted to the. 


bottom of the flat tube chamber instead of at the top. 

The Niclausse boiler is also of the Field tube type, fed at 
the top of the chamber instead of at the bottom, and is thus 
liable to some danger, as was recently experienced, we 
understand, in the Italian Navy. We fear there might 
be trouble with the jointing of the tubes in two 
plates at once, The Yarrow large tube type we have 
not before us. If of similar form to the small tube 
type, it would be possible to make provision for smoke- 
lessness, but we are unaware if this has even been attempted. 
Thus the boilers named do not seem to.possess any special 


features, but Clauses 5 and 6 show that they are to be 


tried, and, if smoke counts, we feel sure a genuine trial 
will prove their present form to be impossible. 
Clause 7 is, under heads (a) and (c), the most favourable 


to water-tube boilers. We should prefer to see the evidence - 


in support of (b) before accepting it. This and other 
evidence appears to be forthcoming as per Clause 8. 

In Clause 9 we come to the réal gist of the report as 
regards the Belleville boiler itself, 11 special reasons being 
adduced against it, the majority of which are obvious and 
to be gathered from a drawing. In Clause 10 the Com- 
mittee show their worst weakness, for they therein state 
their opinion that there was justification for adopting the 
Belleville boiler. We entirely fail to see how even the fact 
of its being the only boiler tried at sea up to the time 
named, ean possibly be held as a justification of its 
adoption. 

In Clauses 11 and 12 we find simply so much more 


condemnation, while in 18 we find that cylindrical boilers | 


are advised for various auxiliary purposes. Do the Com- 
mittee think that the auxiliary boilers will last so much 
longer than the water-tubes, that the question of cutting up 
decks may be neglected in their case? It would appear so. 
The whole class of water-tubes has suffered more from 


its friends than from its enemies, and we think it quite, 


possible that a type of water-tube boiler may be found that 
will be correct enough in principle as regards water circula- 
tion and as regards smokelessness if only proper space be 
allowed. Touching the important item of corrosion, we 
believe there are marine engineers who hold that this can be 
prevented, and that there are in use in the mercantile 
marine appliances that will effect the purpose, 


The report, such as it is, will put matters on a sounder 
basis. We ourselves would not longer pursue an aggressive 
tone in the matter. We care very little that this interim 
report is inconsistent in some clauses. Anyone can read 
between the lines sufficiently to explain such defects. 
Suffice it to say, that it finally condemns the gravest danger 
that has menaeed our country for many along year. We are 


not yet out of the wood, and we have no word as to what 
boiler is to be adopted pending the discovery of the satis- 
factory water-tube boiler. Here we might take a lesson 
from Uncle Sam, who, not having found the satisfactory 
one, has gone back—or forward—to cylinder boilers for his 
newest ships. It is a thousand pities our Admiralty did not 
do the same thing after they had fitted the Terrible and 
Powerful with Belleville, and await the result of those 
sufficiently costly experiments before going in wholesale for 
the French boiler at the cost of some millions of pounds. 

The Belleville has been largely used in French warships 
and in the Mercantile Marine, and in some quarters the 
réport of the Commission is attributed to jealousy on the 
part of English officials. 

M. Marc Landry, the well-known naval expert, writing in 
the Figaro, says that the Belleville boilers have always given 
excellent results in French vessels, and he attributes the con- 
trary experience in British ships to the fact that the 
authorities have always neglected to sufficiently initiate their 
engineering staff in the working of these boilers. He declares 
that it is not the boilers which require changing but those 
who have charge of them, and it remains to be seen whether 
by new trials the Admiralty will care to make the admission 
that British engineers did not know how to use a steam 
generator which elsewhere has been put to such good use. 

The German Navy, on the other hand, says the Berlin 
correspondent of the S/andard, has had the same experience 
with the Belleville boilers as the British Admiralty. It has 
only 18 such boilers on the Hansa, and 12 on the Bertha: 
but it will use no more, owing to their defects, especially 
the enormous consumption of coal they entail. 


Rail Joints and Street Noises.—A correspondent of the 
Srientific American, at Bridgewater, Nova Scotia, has written 
to our contemporary regarding an article on rail joints and 
street noises, in which the use of the welded joint was sug- 
gested as the best means of getting rid of the loud pounding 
which seems to be inseparable from the present forms of 
spliced joints, and asks whether it would not be a better plan 
to provide a double rail, consisting of two lines of rails, laid 
side by side, so that the joint of one rail would always lie 
at the middle of the adjoining rail. The idea is not new, 
and has been tried, our exchange believes, on some European 
roads, where it was found that although the pounding was 
reduced, and the low-joint difficulty removed, there were 
so many attendant disadvantages, as to more than neutra- 
lise any benefits secured. The separate elements of a 
double rail must necessarily be bolted together, and the 
difficulty and labour of keeping the bolts tight is 
enormous. Our contemporary's recent “suggestion that 
the elevated railways in New York would do well, in the 
reconstruction of their road, to introduce the welded joint, 
has been criticised on the ground that, except where such 
welded rails are embedded in concrete or Belgian blocks, it 
is impossible to preserve their alignment, because of the 
stresses which are set up by expansion and contraction under 
changes of temperature. The Scienhfic American is per- 
fectly aware of the necessity for holding the rails in line 
during hot weather, but is of opinion that if screw-bolt 
connections instead of the inadequate railway spike were used 
on every tie, and if each tie were bolted to the stringers of the 
elevated structure, it would be quite possible to hold the 
rails in alignment even in the hottest summer weather. Such 
a construction would be costly in maintenance, and might 
not indeed commend itself to the shareholders ; but it would . 
bring relief to the citizens of. New York from an inferno of 
din for which there is no parallel in any city of the world. 
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THE CARD SYSTEM APPLIED TO CENTRAL 
. ELECTRIC SUPPLY STATIONS. 


By F. W. FARRERWHITE. 


THE difficulty of keeping systematic records as the business 
of a central supply station increases, raises a question of 
practical interest as to whether books are really adapted to 
the needs of such an undertaking. The rapid accumulation. 
of dead matter, and the consequent difficulty of reference, the 
impossibility of making additions to books with any 
semblance of method, are facts which have paved the way 
for the introduction of the card system patented by the 
Library Bureau, Limited ; and experience has shown that 
the manifold advantages of this system of keeping records 


order, each letter being divided by a guide card. 


card passes, it is possible to determine at once the exact progress 
of the work on any installation. This is effected in the 
following manner: The card is first placed in Sec. 1 
devoted to “ Ready for Laying.” On the service being laid 
it is then transferred to Sec. 2 known as “ Ready for Con- 
nection.” When the connection has been made the card is 
placed with the main set which is arranged in alphabetical 
Sections 
are also reserved for applications from intending consumers 
for whom it will be necessary to lay a supply main; and also 
for applicants who may be required to furnish a deposit. >» In 
the case of transfers a new card is written for the incoming 
tenant, and his predecessor’s card is placed in a section 
retained for transfers. | JI. 

In addition to the alphabetical set of eards just described, 
it will be necessary to have a record of consumers arranged in 
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Fig. 3.—INSTALLATION CARD (about 2 size). 


render it peculiarly applicable to the requirements of a 
central supply station. The following general outline of the 
method adopted at one of our central stations may, therefore, 
be of interest :— 


(1)}—THE CONSUMERS’ DEPARTMENT. 


In the consumers’ department a set of cards has been 
substituted for the register of consumers. Each consumer 
has a card similar to fig. 1 allotted to him. It will be seen 
that in addition to all the standard information required con- 
cerning the consumer’s installation embodied on this one card, 
a further space is reserved for information regarding exten- 
sions, references or deposits, and other kindred matter. This 
card is written as soon as a consumer has agreed to takea supply, 
and by means of two preliminary sections through which the 


streets. A separate card, as shown in fig. 2, is therefore 
written for each consumer. The streets are arranged alpha- 
betically, and are divided by guide cards bearing the name 
of the street. For the purpose of the collection of accounts 
the streets may be divided into districts indicated by guide 
cards of a different colour. 


(2)— THE METER DEPARTMENT. 


It is in the meter department, however, that the card 
system is more extensively employed and its advantages 
more fully appreciated. The following are some of the 
directions in which the card system may be utilised in this 
department. Eo d 

(1) Installation Card. — For the purpose of keeping a 
record of the meters installed and a more detailed record 
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of the consumer's installation, a card similar to fig. 3 is 
utilised. In addition to giving particulara of the number of 
'service lines, pressure, and polarity, columns are arranged to 
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Fia. 4.— METER READING Card (about $ size). 


record extensions of lamps of various candle-power or other 
apparatus, together with the installation test and fuses in- 
serted at the time of connection. Spaces are also reserved 
for recording annually the maximum amperes demanded 
against the amperes installed, whereby unnotified extensions 
at once become apparent. - The cards are. arranged alpha- 
betically in streets, each street being in numerical order. By 
this means an amount of information constantly referred to 
is recorded in an easily accessible form. 


this object each consumer has a card (as in fig. 4) divided 
into six sections, each containing a space for the date, and 
four blank meter dials, on which the meter-reader sketches 
the exact position of the hands. Should demand indicators 
be used, a space may be reserved below each section for the 
reading of the instrument. Where .readings are taken 
monthly, this card may be made to last 12 months, by having 
both sides printed. In addition to the fact that the liability 
to error is reduced to & minimum, the arrangement of the 
card presents another important feature. The set is divided 
into districts, and placed in the most convenient order for 
reading. Each meter-reader is responsible for the circuit 
allotted to him, no reader taking the same district two 
months in succession. By this means it is readily seen that 
owing to the expeditious manner in which the readings are 
taken, and the check which is thus effected on each reader's 
work, an important saving of time and labour is effected. 

(3) Ledger Account Cards.— In spite of the prejudice 
shown to ledger cards by accountants, one similar to fig. 5 
has been in use at a central station supplying over 3,000 
consumers for the last three or four years, and has given 
complete satisfaction. The readings of the consumers’ 
meters having been taken in the manner described are 
entered on this card, which is intended to replace the con- 
sumers’ register. The card shown in the illustration is 
printed on both sides, each of which records the accounts for 
a complete year. The design of the card to be used for this 
purpose may, of course, be varied to suit the method of 
charging adopted. The set is arranged in streets numerically, 
and in this order may be conveniently used concurrently 
with the reading cards. 


(To be continued.) 


AMENDMENT OF THE PATENT LAW. 


THE report of the Committee appointed by the Board of 
Trade to inquire into the working of the Patents Acts, the 
substance of which was given in the Times, March 13th, 
contains recommendations of considerable importance to 
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Fig. 5.—LEDGER Account Carp (J size). 


(2) Meter Reading Card.—In order to facilitate the work 
of reading consumers’ meters, it has been found necessary to 
devise some means whereby it is possible to obtain a fac simile 
of the position of the hands of the meters. To accomplish 


inventors, to manufacturers and to the public ;generally. 
The questions on which the Committee were invited to 
express an opinion may be stated generally as :—whether the 
Patent Office should limit the issue of patents for inventions 
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which were obviously old, or had been previously patented 
in this country ; the granting of compulsory licenses; and the 
extension of the seven months’ priority granted to patents 
under the International Convention. The recommendations 
on the last two points may be summarised by saying that the 
Committee consider that the legal machinery for the granting 
of compulsory licenses should be made much more efficient, 
and that the period of seven months’ priority should be 
extended to twelve months for foreign countries where there 
is a similar concession to British inventions. 

The recommendations on the question of the limited 
examination of inventions for novelty are of a sufficiently 


. modest nature, and yet go much further than the authorities 


in this country have hitherto proposed. The Committee 
interpreted ‘obviously old" inventions to mean known in 
the industry but not previously protected.” They have 
arrived at the conclusion that the number of these is 
relatively very small, and consequently they do not recom- 
mend any examination as to this class of inventions. But 
with regard to inventions previously protected by Letters 
Patent, they find that the case is entirely different, their 
number being very large both absolutely and relatively. 
The Committee proceed to say that the grant of invalid 
patents is a serious evil, inasmuch as it tends to the restraint 
of trade and to the embarrassment of honest traders and 
inventors. They therefore recommend that an examination 
should be made in the Patent Office into the question 
whether any invention claimed in a deposited specification 
has been claimed or described in any specifications of Letters 
Patent granted in the United Kingdom dated less than 50 
years previous to the date of the application. The inquiry 
is not to extend to provisional specifications that have not 
been followed by a complete specification. As a conse- 
quence of this it will be necessary to enact that specifica- 
tions of patents more than 50 years old shall not be 
considered an anticipation of an invention. 

The changes in our Patent Law recommended by this 
Committee appear to be a step in the right direction. The 
conclusion of the Committee that the grant of invalid 
patents is a serious evil, must come as a surprise to those 
extreme advocates of our present laissez faire system, who 
maintain that little or no harm is done by the existence of 
such patents. The fact that the Committee has found that the 
number of such invalid patents is very large, disposes of the 
argument that the results of an official examination would 
not be worth the expense. 

The Committee, however, though they recognise the evils 
arising from the granting of invalid patents, recommend 
much less drastic measures for the suppression of these 
fraudulent monopolies than those at present in force in the 
United States of America and Germany, In these countries 
the search is not limited to their own prior patents, but is 
extended to any publication. Even if the Committee’s pro- 
posals become law, a patent might still be obtained, say, for 
some machine or process described in a book or technical 
journal, but not patented. We doubt if the number of 
invalid patents that might get in through this loophole is so 
small as to be negligible. 

lt is surprising that there has hitherto been in this 
country—the first country to abolish protection—so little 
agitation against so intensified a form of protection as illegal 
monopolies in the shape of invalid patents. The reason appears 
to be that the publio, the purchasers of the fraudulently- 
protected articles, not feeling the tax because it is so 
widely distributed, have not organised any opposition, 
while the patent agents, who bitterly oppose any effective 
system of examination for novelty because their interests 
would suffer real or imagined injury, are well organised and 
sufficiently blatant. 


MULTIPLEX WIRELESS TELEGRAPHY WITH 
TUNED APPARATUS. 


(Concluded from page 440.) 


To demonstrate the practicability of working multiplex 
with the apparatus described, the following experiments were 
tried. Two receiving instruments in the lecture room were 


Pa ee Pe 


connected with the lightning conductor fixed to the chimney 
of the electric central station at Schiffbauerdamm. Accord- 
ing to the views which have hitherto obtained, this arrange- 
ment was the most unfavourable possible ; and undoubtedly 
a large part of the incoming vibratory energy would be lost 
by conduction to earth through the chimney: but the small 
portion which acted on the point of the lightning conductor 
was quite sufficient for good signalling. Telegrams were 
despatched simultaneously from two different stations. One 
of these stations was in the laboratory of the Technical High 
School, Charlottenburg, about 4 km. distant. The trans- 
mitting wire was led out through the laboratory window, 
and up to the top of a mast 16 m. high fixed on the roof of 
the building. The window is on the west side, and the 
whole mass of the building consequently stands in the way 
of the rays. Only from the short length of the wire which 
projected above the roof, could electric waves be transmitted 
to the lecture room. The other station was at Schöneweide, 
14 km. distant. The transmitting wire there was suspended 
between two chimneys, and the electric waves had to cross 
Berlin at its greatest width, encountering countless obstacles 
in the shape of chimneys, spires, &c., on the way. Perfect 
signals were obtained during simultaneous working at a 
speed of 72 letters per minute. 

Since the lecture was delivered Prof. Slaby has given the 
following theoretical explanations of his system. 

The theory of the transmitter leads to the following 
differential equation :— | 


where W,, L, and c, refer to unit length of the wire, and z 
denotes distance from its end. The solution gives the 
equations— 
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in which a is a constant, / the length of the wire, w, L and c 
are values which apply to the whole vibration path, and 


1. TY ee 
IT is the frequency of the electric vibrations. The expres- 


sion VC L, if c is in electrostatic and L in electro-magnetic 
measure, gives the value of / in the case of long wires, and 
represents a wave-length A = 4/7. The potential difference 
for the unit length of wire is :— 
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These formule show that the length of the waves gene- 

rated is equal to four times the length of the wire, and that 

the alternations of potential in the wire follow a simple 
harmonic law. | 

The simple relation between wave-length and wire-length 

only holds good if the variation in the capacity of the wire 

eaused by the proximity of the earth be neglected. Even 
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slight inclinations of the wire towards the earth produce a 
large variation in the capacity, and consequently a consider- 
able increase of the wave-length. The earthing of the spark- 
gap is, for this reason, of immense importance in trans- 
mission, 

If c D (fig. 3) represent a receiving wire earthed at c, the 
vibrations set up in it will follow the same harmonic law as 
the vibrations in the transmitting wire; if C D be extended 
horizontally by a wire of the same length a free node will 
be formed at c, and we shall have the same amplitude of 
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vibration at K as at D. 
difference. 

If the receiving wire (fig. 4) is shorter than one-quarter 
of the length of the inducing wave, the amplitude at E will 
only be equal to that at D when the total length of wire, 
D € F, is equal to half the wave-length. A free node will be 
formed at G, the middle point of the whole wire. Putting c 
to earth does not materially decrease the amplitude at E. 

If the receiving wire be in the form of a loop, as in fig. 5, 
D connected with H and the ends E and r free, perfectly 
similar vibrations are set up in € D and G H on the one side, 
and in C E and G F on the other, with nodes at c and d, and 
maximum amplitudes at D and H as well as at E and F. A 
spark micrometer inserted between E and F shows no 
difference of potential: these points, therefore, have no 
difference of phase. But if we join to £ another piece of 
wire, E J (fig. 6), equal to half the wave-length, there will be 


Earthing the point c will make no 
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a change of phase of 180° between E and J. The spark 
micrometer inserted between J and F gives nearly twice as 
long a spark.as when placed between F and the earth. The 
practical application of the results of these and numerous 
other experiments to wireless telegraphy is obvious. 

That the connection of the lower end of the insulated 
receiving wire with the coherer must actually form a node 
at that point, follows from the fact that the coherer has, 
as measurements show, a capacity to earth of nearly 1 
microfarad. 

By the arrangement shown in fig. 6 double the tension is 
brought to bear directly on the coherer, and it isentirely cut 
off from the earth. Another great advantage is that the 
coherer is quite independent of the static charges of the 
atmosphere. Those who have had practical experience of 
wireless telegraphy know how frequent and troublesome are 
the disturbances caused by atmospheric electricity. The 
happy idea occurred to Count Arno during the lecture of 
simplifying the arrangement by using the simple wire n € E 
(fig. 6), instead of the double wire, and inserting the coherer 
between the point E and J. This has precisely the same 
effect. Signals were received with this apparatus without 
any earth connection, thus completely disproving the view 
still frequently expressed that the earth plays an essential 
part in the transmission. The action of the multiplier in 
increasing the potential difference was discovered by Prof. 
Slaby whilst attempting to give a more convenient shape to 
the auxiliary. wire, E J (fig. 6), by making it into a coil. 
The extraordinary increase of tension which he observed led 
him to investigate more closely the dependence of this effect 
on the shape and number of the turns of wire: The theory 
of the multiplier is not quite clear. In Prof. Slaby's opinion 
its action is due to a’ retardation of current phase in the 
convolutions of the coil, of such a kind as to reverse the sign 
of the mutual induction in certain of the coils. | 

To the question of how far it is possible to work with the 
new apparatus, Prof. Slaby is at present unable to give a 
reply. His first care is to devise a system which can be 
worked continuously and safely by unskilled operators. The 
determination of the distance attainable will follow, the 
German naval authorities having already made arrangements 
to provide the warships necessary for the experiments. 


Gisborne (N.Z.).—A firm of electrical engineers has 
been consulted as to the cost of lighting Gisborne by electricity, 
and has given an estimate that for an expenditure of between 
£12,000 and £15,000 the falls midway between Gisborne and Wairoa 


could be “harnessed,” and a complete electric lighting system 
installed. 


. the worries of many gas managers. 


STREET LIGHTING FROM A GAS 
ENGINEER’S STANDPOINT. 


THE presidential address by Mr. Corbet Woodall to the 
Southern District Association of Gas Managers on Thursday 
of last week, simply bristles with debatable questions and 
points which will, or would, if opportunity were afforded, 
raise the ire of many electrical engineers. This is naturally 
expected, but what is more important to our readers is the 
well merited criticism of an able engineer on purely technical 
questions connected with strect lighting particularly, and 
the responsibility of municipal engineers for the advice given 
to local authorities as to the structures erected in metro- 
politan thoroughfares. When Mr. Woodall deals with gas 
v. electricity he is not always free from personal bias. This, 
we think, is excusable, but would be admitted by any 
impartial layman reading his address. Coming to more 
general matters, he is trenchant and terse, saying things 
which, if not altogether pleasant, are mainly true, and uttering 
words of warning which onght not to fall unheeded on the 
electrical section of the engineering profession to which 
most of our readers, in common with Mr. Woodall, belong. 

Let us sce how much there is in common between the gas 
and electrical engineer. What Mr. Woodall says respecting 
the nature of the influence which the rivalry of electric 
lighting enterprise has exerted upon the professional standing 
of men in his own profession is equally true as a statement 
of a reflex action upon our own. The increased need for a 
thorough preparation on the part of those who have begun to 
follow and hope to attain success, is common to both callings. 
To do any real good in either, a man must “have his heart 
in it, keep all contemporary knowledge concerning it at his 
fingers’ ends, and find happiness in improving his practice 
in the smallest detail. This is the spirit to help a man 
through the tight places and over the rough spots in life.” 
“Specialisation must not be attempted too early, and not at 
all unless the previous grounding has been sound and 
adequate. For the ‘afterguard’ of our gas”—and elec- 
tricity works above all and beyond all—“ we want well- 
educated lads, with the fibre of gentlemen, the sort that 
has plenty of pluck, is true to his salt, and will not tell 
a lie." 

A career sustained under competitive conditions is never a 
bad one for those who are strong enough to bear the strain, 
yet Mr. Woodall has to lament the greater attraction to the 
best class of young men, whom he would like to see coming 
to the gas industry, of other branches of engineering, 
particularly the electrical branch, which has been choked 
with learners, while the lack of suitable assistance is one of 
The vogue of electrical 
enterprise is distinctly beneficial to the able and worthy gas 
engineer, for the two kinds of artificial lighting service are 
mutually helpful to their personne/, it being impossible for 
the electrical or gas engineer to be underpaid in the long 
run, while one or other is being well looked after. The 
records of municipal council meetings afford plenty of 
evidence to show that Mr. Woodall is right in this, as he 
also is when deploring the hard-and-fast distinction between 
the parties of capital and labour, which has been developed 
to a large extent by the trade unions. As this spirit 
grows promotion from the ranks must become scarcer, 
a change made, too, by those who might be presumed to 
have everything to gain and nothing to lose by the removal 
of all artificial disabilities to the freest play of native 
talent. 

On public lighting Mr. Woodall speaks with no uncertain 
voice. It is the part of gas and electricity authorities to 
take the initiative and furnish those entrusted with public 
lighting with the opportunity and the requisite information 
for bringing the street lighting service up to date. He 
declares London to be the worst lit capital city in Europe ; 
the lighting is a scandal, a reproach and a danger. “In 
spots the gas lighting is splendid," and we would add the 
electric lighting also iv parts is equally splendid, although 
he prefers to talk of highways where all is muddle and 
artistic depravity, marked by electricity for its prey, when it 
would be truer to say that gas and electricity are severally 
allowed to show nothing of their capabilities where the local 
authorities refuse to take any interest in improved street 
lighting—e.g., High Holborn. 
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Central roadway lighting is condemned, as it well might 
be, for we agree that the sidewalks are only too often put 
into relative darkness. When central lighting was adopted 
no experimental evidence of the nature of the effect to be 
expected was in existence, but in Paris and other places 
central lamps are always combined with side lamps. The 
arc lamp standards of the metropolis are characterised as the 
most hideous it is possible to imagine ina bad dream ; and 
the crutches or brackets as monstrosities, not to be tolerated 
anywhere out of London. Regent Street has been, it is 
urged, condemned to the very worst method of lighting a 
street that could possibly have been chosen; that this 
stricture is based upon fact is evident to anyone who has 
walked down that thoroughfare late in the evening. It was 
once suggested that there might be a reason for this; we 
prefer to leave the matter an open question. 

We admit that above the prevention of crime and the 
facilitation of the arrest of the criminal, is the cheering influ- 
ence of good light, and plenty of it, on the moral and social 
sides of the people’s life; that personal smartness, cleanliness 
of body and surroundings, good temper and harmless gaiety 
are promoted by ample public lighting, but we deny that it 
is unjust to the mass of ratepayers to string a few electric 
lamps sparsely along some chosen main thoroughfare, when 
the “stringing” is done with discretion, “the few and 
sparsely are not too few and too sparsely, and the chosen“ 
thoroughfare has good claims to the most powerful and 
effective light known to us moderns. It is hardly too severe 
to say that it is also untrue to brand “the electric lamp“ as 
* having been found wanting, as well as extravagantly costly, 
as a street illuminant all over the world.” Liverpool, 
Edinburgh and Glasgow, to say nothing of the metropolis, 
could produce a wealth of opinion and practice to refute this 
rather dogmatic and sweeping assertion. Street lighting 
gives both gas and electrical engineers a good deal of trouble 
and anxiety, and is not, indeed, very profitable in itself, but 
in both cases it provides a certain means of advertisement 
which is not to be despised. Gloomy streets are not, it is 
correct to say, the fault of the gas companies, as the light- 
ing may be improved without recourse to electricity ; but if 


electricity be preferred, the ratepayers need not be put to 


‘exorbitant cost, nor, in the majority of instances, is 
“ electric lighting thoroughly unsatisfactory.” 

It will be seen that Mr. Woodall has committed himself 
to some opinions which, like most heresies, are exaggerated 
and perverted truths. Based upon just criticism of mistakes 
and ill-considered schemes laid to the charge of electrical 
engineers, he has erected a superstructure tof condemnation 
which can hardly be justified in face of the obvious facts. 
Gas engineers are quite right in believing that they supply a 
commodity equally valuable to the public as electricity. 
To go on and say that gas is the ideal illuminant for street 
lighting is to strain and weaken their position. Notable is 
theomission to refer to interior lighting. The fact seems 
to be that electrical engineers sometimes overstate their own 
case, and would have gas companies shut up altogether, and it 
is not surprising that the rival faction carries on the friendly 
bout on similar lines. Still there is so much of real value 
in Mr. Woodall’s address that we have, while thanking him 
for sincere criticism and some fresh ideas, to deplore the 
extremes to which he has allowed himself to be led in dealing 
with this one topic of street lighting by arc lamps touched 
on in his range of subjects, most of which are handled in 
such an impartial manner that electrical men as well as gas 
engineers would be, as he says, the gainers by giving them 
close attention. 


THE SYNCHRONISING OF ALTERNATORS. 


Or all central station apparatus, probably less advancement 
has been made in that appertaining to synchronising than in 
any other of the many instruments in daily use in a 
generating station. We are practically in the same position 
in this matter as we were years ago, with the exception that 
the voltmeter has very generally taken the place of the 
incandescent lamp as an indicator. The importance of good 
synchronising as opposed to the old haphazard style of 


throwing the switch in almost anywhere, and allowing the 
machines to pull themselves in, is daily becoming more 
recognised, especially in the larger stations, and when we 
consider the evil effect of perpetual bad synchronising on a 
machine in the way of racking the coils and of setting up 
undue electrical strains in the armature, it is only right that 
it should be so. | 

Because very little progress has been made in synchro- 
nising methods, it cannot be argued that the present system 
is perfectly satisfactory, although of the few that have been 
tried it is certaiply the best. 

Synchronising as it is now performed leaves too much to 
the skill of the operator ; indeed, everything depends upon it. 
À nervous or unskilled man may cause hundreds of pounds' 
worth of damage by being a second or two late with his shot. 
This is especially likely to occur in à breakdown, where, 
perhaps, the machines that are running are heavily over- 
loaded, owing to the sudden failure of one or more of the 
others. 

Under these conditions, synchronising with the present 
apparatus is an extremely difficult operation to perform, and 
calls for the greatest coolness and skill on the part of all 
concerned. Alternators that are heavily overloaded will 
sometimes tend to come out of step, which of course is due 
to the engine, and not to the alternator ; the result of this 
is that the phases shown on the sychronising voltmeter be- 
come very erratic and unreliable, and often necessitate what 
is known among central station engineers as a “ flying shot.” 

This is always a more or less risky proceeding, but with 


the present system it is the only one possible in a breakdown. 


The writer cannot offer any suggestions for what must 
needs be a very radical improvement in synchronising 
methods, but feels that some of our master minds might 
with profit devote a little attention to this somewhat neglected 
point. In a breakdown of the above type it is very usual 
for the voltage to fall so low that the synchronising volt- 
meter becomes useless, owing to its frequently not being 
designed to read accurately below 75 volts or thereabout. 
In central stations fitted with this type of synchronising - 
voltmeter, recourse must be had to the engine driver's pilot 
lamp, which under these conditions can be of but very little 
value, owing to its never reaching more than a red glow. 
To meet this emergency at some stations, in addition to the 
usual synchronising voltmeter, a low reading voltmeter has 
been fitted to the switchboard and used for synchronising at 
low volts, It is, of course, quite possible to use a voltmeter 
that reads over a wide range, but instruments of this type 
are never so dead beat or so generally satisfactory as those 
designed to read only on that part of the scale where they 
are presumably to be used. The old style of synchronising 
by an incandescent lamp was extremely unsatisfactory, 
owing to the great lag of the light behind the voltage, and 
to the uncertainty as to when the lamp was at its maximum 
brightness. On account of this latter defect it was never 
possible to guard against what may be termed a “short 
phase,” that is to say, a phase where the secondary voltage 
of the synchronising transformer does not rise to its maxi- 
mum, but after nearly reaching it, suddenly falls back to 
zero. Short phases are of common occurrence in synchro- 
nising, and when using a lamp only it is practically im- 
possible to tell them from good ones ; as after the lamp has 
been flickering up and down for a minute or two the eye 
cannot discern the difference occasioned by four or five volts. 
All central station engineers know that short phases are 
things to be avoided ; switching in on one is at the best 
bound to result in a very bad shot and may, unless the 
machines are designed to pull in, easily cause more or less 
damage. A voltmeter is greatly superior to a lamp in this 
case, but in the negotiation of a short phase it still leaves 
much to be desired. 

The fault of lagging is not only confined to the lamp : the 
best voltmeter has it, although in a modified degree. The 
lag in a voltmeter is, of course, caused by the inertia of the 
moving parts and also by the damping arrangement. Ina 
quick phase the inertia tells by causing the voltmeter 
to kick, and to momentarily show in some cases a much 
higher voltage than is across its terminals, This, however, 
is not of any importance, as a quick phase should never be 
taken except in emergency. 

With the ordinary slow phase, the inertia causes no kick, 
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and the only thing left to experience is to know how much 
to allow for the lag of the instrument. This, of course, is a 
variable quantity, depending entirely on the speed of the 
phase; the "quicker it is, the more must be allowed, and 
vice versd. Some engineers prefer what may be termed a 
“ standing phase," that is to say, one where the synchronising 
voltmeter needle rises to the maximum and stops there for 
several seconds. While phases of this type should be 
theoretically perfect, they are often in practice found to be 
anything but desirable. 

There is always an element of uncertainty gbout them; if 
they slowly move a volt or two down and then come up again 
they may be taken with safety, but when the needle stands 
still with perhaps a tiny quiver they are risky, as the phase 
may be going back, although the inertia of the moving parts 
keeps the needle momentarily at the maximum. The result 
of closing the switch too late is always worse than that of 
closing it too early. Rather be early than late is as sound a 
maxim in synchronising as in everything else. The reason 
is, that in an early shot the electrical action set up between 
the machines on the closing of the switch acts in the same 
direction as the engine which is bringing them into phase ; 
but in a late shot the action is opposed to that of the engine, 
the motoring current between the machines tends to pull 
them back into step while the engine is doing its best to 
pull them out, as is seen by the fact of the synchronising 
voltmeter needle going back. 

. Hot-wire voltmeters! are, of course, the best to use for 
synchronising ; their inertia is small and there is not much 
need for damping, theyzzhave possibly more lag than an 
electro-magnetic instrument, but the latter is apt to be so 
violent in its action that its indications are not always 


reliable. One of the best synchronisers is that made by 
Messrs. Ferranti and fitted to all their switehboards. In 
their latest type they connect a couple of low candle-power 
incandescent lamps in parallel with the synchronising volt- 
meter and place them underneath it, and this has the effect of 
greatly helping the eye to determine the correct moment for 
closing the switch. The voltmeter used is of the Hartmann 
and Braun hot-wire type and is very satisfactory. 

When lamps alone are used for synchronising, it is useful 
to remember that the lower the candle-power the better the 
result. The lag of the light behind the voltage increases 
with the candle-power of the lamp, owing to the thicker 
filament taking longer to attain incandescence. Two-phase 
alternators are synchronised in the same manner as single 
phase. 'The incoming machine is synchronised on one 
phase, and the linked switches of the two-phases then thrown 
in together. Of course, they could be thrown in separately, 
as if one phase is in synchronism with the bus bars, so must 
the other one be, as they are rigidly connected in the machine, 
and therefore bound to keep the same phase difference. It is 
better, however, to switch in both phases at once, as, if the 
shot is not all that it might be, the machines will pull into 
step much easier with both halves of the armature helping 
than they would with one alone. The link on two-phase 
machine switches should, however, be removable, so that if 
the machine fuse on one phase should blow, it would not be 
necessary to open both switches to replace the one fuse, 


United States. 


RAW-HIDE GEAR WHEELS. 


THE increasing use of electric motors for power purposes has 
already necessitated the evolution of new forms of gearing, in 
order to eliminate first, noise, and secondly, undue wear 
and tear of the various parts; and in the case of machinery 
driven under undue atmospheric conditions, or in wet situations, 
such as pumping machinery, a material is required which will 
withstand moisture, and at the same time possess durability 
and noiselessness. These demands have been met by various 
forms of raw-hide gearing, which is now occupying the atten- 
tion tof Imany;;manufacturers, both in this country and in the 


One of these firms, the Buffoline Noiseless Gear 
Company, Levenshulme, Manchester, send us some interesting 
details relating to their manufacture. Their gears are now being used 
for motors, pumps, cranes, printing and textile machinery, motor cars, 
and similar applications. The raw-hide prepared by a special process 
is built up, compressed and turned to suitably sized blanks, and is 
then cut to cither diametral or circular pitch, as may be ordered, 
diametral .pitch being recommended as saving calculation and 
tending to standardisation. The ''involute" form of tooth is 
adopted as the standard, although other shapes can always be sup- 
plied. Theillustration (fig. 1) showsasegment of an eight “diametral ” 
pitch wheel. The wheel has 24 teeth, and is 3-in. pitch diameter, 
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giving eight teeth to each inch of pitch diameter reckoned as eight 
diametral pitch. The small illustrations show a small pinion, brass 
bushed, and steel shrouded (fig. 2), and a pinion with teeth cut 
through (fig. 3), the latter being used when there is not sufficient 
room for the shrouds to come over the teeth, or when the pinion runs 
as an idler, and has no keyway. We also show an electrically- 
driven pump, where the gearing is of the Buffoline Company’s 
manufacture. They claim that wheels can be manufactured up to 
any diameter, but we fancy from the nature of the material that 
this is such as would render it inadvisable to use raw-hide for very 


large gear-wheels. 
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DINNER OF THE INSTITUTION OF JUNIOR 
ENGINEERS. 


Ox Saturday evening last the 16th anniversary dinner of this 
Institution took place at the Westminster Palace Hotel In the 
absence of the president, Sir Lowthian Bell, and of Sir E. J. Reed, 
Prof. Perry occupied the chair. Covers were laid for about 125 
guests. At the conclusion of the repast, after the loyal toasts had 
been duly honoured, Sir J. Jaoxson proposed “Our South African 
Field Forces,” and foretold a happy issue out of the racial conflict 
when the Boers discovered, by trial, what good Government 
really is. 

In reply, Sir Davip Tennant, Agent-General for the Cape 
Colony, paid graceful tributes to the sister colonies, and to the 
mother country, for their free expenditure of blood and treasure for 
the sake of South Africa. 

Proposing British Engineering, Sir W. Paaon made fun about 
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his promotion, the programme giving him the title of Agent- 
General not only for Natal, but also for the Transvaal and Orange 
River Colonies— which, as he said, want nothing so much as peace ! 
Discussing the subject of the toast, Sir W. Peace laid stress on the 


. absence of a central authority to fix and to maintain a standard of 


quality for iron and steel, as Lloyd's, for example, does for ships. 
Foreign competition, to his knowledge, grows keener every month, 
and every effort must be made to maintain our position. 

Prof. PERRY, acknowledging the toast, said that the National 
Physical Laboratory would supply the standardisation demanded by 
Sir W. Peace. We had the advantage of seven centuries of 
freedom, while our Continental rivals escaped from serfdom barely a 
century ago. What is most wanted is to educate our capitalists, 
and to induce them to trust engineers to know their own business. 

Mr. WALTER HUNTER also replied to the toast. 

The “Commonwealth of Australia" was next proposed in 
felicitous terms by Mr. E. KO (vice-chairman), and acknowledged 
by Sir Horace TozeR in an eloquent speech, glowing with patriotism 
and fervent optimism. Sir Horace stated that Queensland, for which 
colony he is Agent-General, had not spent a farthing out of England 
for engineering materials, while he had sent out numbers of young 
British engineers with most satisfactory results. The speaker con- 
cluded with a description of the growth of Australian unity and of 
the intensity of Australia’s attachment to the old country, which 
brought down the house, and the choral honours accorded to Sir 
Horace were well earned. 

The Hon. W. P. Reeves, Agent-General for New Zealand, pro- 
posed the I. J. E.“ in a speech full of wit and humour. Mr. 
Reeves believes in the British engineer and in the British workman, 
and attributes the troubles of British trade to over-capitalisation ; 
the financier, company promoter and jobber have too much to say 
in the matter. 

In reply, Mr. Percival MARSHALL, Chairman of the Institution, 
dwelt briefly on the progress of the Junior Engineers, and after- 
wards toasted Prof. Perry and Sir Lowthian Bell. Prof. Perry, 
who was declared to be a '' jolly good fellow,” suitably replied, and 
the formal proceedings came to an end. The musical programme, 
however, under the direction of Mr. W. J. Tennant, which had 
been interleaved between the toasts, continued for some time longer. 
Messrs. Meyer, Rugg, Goodes, and Sid Carter sang, Messrs. Black- 
more and Moore ormed on the piano, Mr. T. E. Gatehouse 
. fiddled, and Mr. A. Clift whistled, to the hearty satisfaction 
of the audience. 


CORRESPONDENCE. 


Aluminium Mains in Practice. 


We hope you will allow us to make a few remarks upon an 
article marked ** Communicated,” which appeared in the 
March 8th issue of your valuable paper. The article is 
entitled * Aluminium Mains in Practice,” and refers to one 
installation only, viz., that at Northallerton. 

As aluminium has been used as an electrical conductor for 
a number of years now, and on a large scale, and as there 
are hundreds of aluminium overhead lines at this present 
moment working perfectly satisfactorily, it appears to us 
rather extraordinary that your anonymous correspondent 
should deduce freely general conclusions from the experience 
of only one installation, about which, moreover, he cannot 
have a very intimate knowledge, as he does not even know the 
exact diameter of the wires used ; in fact, he mentions that 
all aluminium wires are 2-in. in diameter, whereas the wires 
used at Northallerton were of three different diameters, viz., 
'88 in., 468 in., and ‘662 in. (the latter being the largest). 

It is also to be regretted that your correspondent should 
not have given his name, as we should then know what 
reliance could be placed on the figures he gives for the con- 
ductivity of the wires, and for the analyses of the aluminium 
used. We may state that all aluminium sold by this com- 
pany as pure contains over 98°5 per cent. of aluminium, and 
when we know that the metal is going to be used for elec- 
trical conductors, we make a point of deliveringnothing below 
99 per cent. purity. Our chemist having naturally a great 
experience in making analyses of aluminium, we believe that 
our figures are thoroughly reliable. 

As regards conductivity, a great many tests have been 
made during the last few years, some of which have been 
made by Lord Kelvin, and they all concur in stating that 
aluminium of over 99°6 per cent. purity shows a conductivity 
of nearly 64 to 65 per cent., taking copper at 100 per cent. 
Aluminium of about 99 per cent. purity shows a little less 
conductivity, amounting to 60 to 62 per cent. of that of 
copper. We cannot, therefore, reconcile these figures with 


the figure of 51 per cent. given by your anonymous corre- 
spondent. . 

With reference to the troubles which he states have been 
experienced at Northallerton, we can only refer to an article 
published in the Electrician on October 26th last, on the 
subject of the same installation at Northallerton, in which 
we read that, up to that date, aluminium conductors had 
been a great success, that so far no trouble whatever had 
arisen, and that although the wires were originally intended 
to take only a maximum current of 100 amperes, they were 
nightly loaded with 250 amperes without any ill effect. 

In this same note, dated last October, it is mentioned 
that brass-socketed joints, which had been “put up in the 
first place merely as a *make-shift," were still standing, 
and had not given way in one single instance.“ 

It goes without saying that if joints are made of 
aluminium and copper or aluminium and brass, especially if 
they are very much exposed, they cannot possibly stand very 
long, as galvanic action is bound to set in; if, therefore, 
brass-socketed joints have been used for long with 
aluminium wires, it is not to be wondered at that bad 
results have been obtained. We think it is very much to be 
regretted that the engineer in charge of this installation did 
not at once do away with these brass-socketed joints, and 
use nothing else but aluminium, and if he had done so, we 
are} sure that the aluminium would have given complete 
satisfaction, as it has done in a great many transmission lines 
which now exist, and which are carrying electricity to a great 
distance. 

We may mention that we have ourselves several aluminium 
transmission lines, which have been in use for several years, 
and we have had no trouble at all with them, nor had to 
make any repairs; and to corroborate this fact, we are 
perfectly willing to show these lines to anyone interested in 
the subject. : 

We should like just to add one more word about the state- 
ment made by your correspondent, which appears to be very 
vague, as regards the cost of aluminium. Aluminium can 
be worked and used exactly in the same way, and with the 
same facility as copper, therefore we cannot see any reason 
why it should cost 10 per cent. more, as estimated by him. 
Aluminium conductors are now cheaper, and of only half the 
weight of copper ones, so that economy is realised, not only 
in the prime cost of the material, but also in the freight of 
same, which, at times, may form a large portion of the 
expense of a new installation. 

In conclusion, we may state from the experience acquired 
by ourselves, as well as by our friends abroad, that aluminium 
is now being used more and more every day for electrical 
purposes, and we see no reason why aluminium conductors 


should not be utilised very extensively, in the near future, 


with great advantage. 


For The British Aluminium Company, Limited. 
E. Ristori, Managing Director. 


Your anonymous correspondent” begs to state that he does 
not deduce freely general conclusions from one installation, 
but that he deduces general conclusions and facts from 
various English and American engineers, and to make sure 
of the facts, he conducted tests and further observations 
upon one installation which has been working for some 
time. He also begs to state that he knows exactly the sizes 
of wires used, and that $ of an inch is as near to the actual 
as your correspondents figure to the third place of decimals, 
and this size of wire was the particular stretch under 
observation. Again, what relation has an engineer's name 
to the conductivity of material ? It is sufficient to say that 
the tests have been carried out by competent engineers, and 
the results agree with observations taken by others at a 
distance, and it may be safely said that figures on paper, at 
times, do not coincide with figures obtained under actual 
practice and experiment. It seems evident that the wires 
were only intended for 100 amperes, and that last year 
nothing like 250 amperes was passed through the wires, as 
the plant in the station was only capable of generating 180 
amperes. . , 

Why the engineer in charge used brass in place of dlumi- 
nium, I cannot say; perhaps he had a stock of brass rod 
on hand that he wanted to get rid of. In the article upon 
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aluminium mains, aluminium as distribution mains was 
dealt with, not aluminium as transmission lines. There is 
a vast difference between the two in actual practice. It is 
evident that aluminium is cheaper than copper in the first 
instance, but that the total expense of the installation in- 
cluding up-keep, &c., after a given period is greater than 
copper when used as a system of distribution mains. 
* Communicated.” 


Electrically-Driven Machine Tools. 


In regard to the article published in the Review, March 
15th, drawing attention to the short paper recently read by 
me on the above subject before the Newcastle Section of the 
I.E.E., will you permit me to make the following remarks ? 

Your critic has either misunderstood me on one or two 
points or not read the paper carefully enongh. In the case of 
the three-motor versus one-motor cranes, it was distinctly 
stated in the paper “that in the case of installing new 
cranes, probably the three-motor type is advisable." In the 
case of adapting erisfing cranes to electric driving, I am 
certainly of opinion that the one-motor method is the 
simpler. 

As regards separate driving and grouped driving, he 
agrees that for large machines the separate motor is better: 
it then becomes a question of what is a large machine, or, in 
other words, what is the smallest size of motor it is desirable 
to employ? This is, of course, a matter of opinion, and 
doubtless varies considerably for various classes of works 
and with different conditions of working. 

My remarks as to the loss of power in shafting, &c., are 
fully borne out by the statements in papers on the same 
subject recently read by Prof. Benjamin (Am. Inst. Mech. 
Eng.), Mr. Esson (Civil and Mech. Eng. Soc.), Mr. Geipel 
(Gloucestef Eng. Soc.), and Mr. Amos (London Assoc. 
Foremen Engineers and Draughtsmen). 

No doubt these losses can be reduced by special devices 
and attention, but «rerage workshop conditions were quoted. 

My remarks as to the economy of electric driving when 
overtime, &c., is necessary are, of course, applicable to both 
separate and grouped driving, and there is nothing in the 
paper, so far as I am aware, which would lead one to con- 
clude that Iam not fully alive to the fact. An extreme 
case of only two machines being required to run was men- 
tioned merely as an instance of the economy over the old 
method of driving the whole of the shafting in the shops 
from the main engine. | : 

Geo. Ralph. 
Newcastle-on-Tyne, March 18th. 


Storage Batteries for Accumulator Traction. 


Referring to Mr. Grindle’s letter in the ELECTRICAL 
REVIEW of March 15th, I am satisfied that the result of 
my article has been to arouse a discussion on this important 
subject. My only objection to boosters is the multiplication 
of machinery that they involve, and, while I fully appreciate 
the value of a constant voltage in the line, I think this is 
apt to be overrated, for we know perfectly well in practice 
that there is a good deal of car running at voltages less than 
half that at the station switchboard. I quite appreciate, 
however, the function of a booster which is to boost. 

I notice that Mr. Grindle does not agree to the 6 KW. you 
state as nearer the actual consumption than his own 73 KW. 
A careful series of determinations made by myself go to 
show that over a wide range of English practice in systems 
using four-wheeled cars, in the main there is no case in 
which the kilowatts attain 74 per car, and the number of 
kilowatts in two cases where there were also large double 
truck cars at work is respectively 4°71 and 6°04, the average 
speed of the cars in the two cases being 4°7 and 5:4 miles 
per hour, both systems including severe gradients, and one 
at least suffering from such a temporary insufficiency of 
conductor area as seriously to reduce the line voltage. It is, 
of course, difficult to get the necessary statistics together to 
show these figures. All the figures are present in that 
mine of information locked up unconsidered in the office of 
the traffic manager, but no reliable information can be 


` 


secured unless the traffic manager will dig out the figures of 
the hours run by each car over a given period, so that the 
total car-hours can be known. 

There is a curious uniformity in all stations of current - 
consumption per car-mile. Car-mileage figures are vouch- 
safed by managers, but half the value of tramway statistics 
is destroyed for lack of the car-hours, whereby alone, in 
conjunction with the car miles, we can ascertain the average 
car speed, the units per car-hour, and the usage factor of 
cars. It is only by such data that we can really know how 
to manage a tramway with economy. Actual practice 
shows that the average speed of cars may be double on one 
system over what is secured on another, and I feel sure, if 
Mr. Grindle will investigate the statistics of four-wheeled 
cars, he will find that ordinary English practice does not 
demand over 6 units per car. 

W. H. Booth. 

March 16th, 1901. 


The Electrical Trades Union. 


In thanking you for the insertion of my letter and your 
comments upon my experience, which, as you say, is 
limited (it is limited to 14 years of practical work in the 
trade), I would wish to point out that the fact of the 
installation laid out in the office " (except in the particular 
cases I excepted) being a novelty to us, is to the average 
observer rather tending to prove that my fellow members, or 
perhaps I had better say the majority of them, are deemed by 
employers capable of doing their own laying out. 

At any rate, that has been my personal experience, and far 
from never having worked to plans, which most usually are 
only for showing the position of lights, I have even been 
trusted with the preparation of them. 

I will admit I was injudicious enough to send a letter 
without a string of self-considered qualifications, but had I 
done so I should have certainly expected to see it headed 
ADVT. and to have paid for its insertion. 

I am pleased to note that you do not refute my statements 
as to the proposed rules having been accepted by most 
London employers for some considerable time. 


J. P. 
Still a Member of the E. T. UV. 


Northwieh, March 3rd, 1901. 


The experience of the majority of thoroughly-trained 
electricians whom I have come in contact with during over 
13 years' experience, both as a wireman and as manager. has 
been the same as my own. 

I have been asked more than jonce to join the E.T.U., 
but upon making inquiries I was told that so-and-so was a 
full member. 

A man that I knew did not know how to wire fora 
single drop pendant and switch six months before he was 
made a member of the Union. As for working out plans, 
he (and many other members that I know) could not have 
done it. In fact, I very much doubt whether they had ever 
scen a plan at all. | l 

How can the Union expect men who have had a thorough 
training to join a society which allows members of this 
stamp? They only bring the name of electrician into 
ridicule. 

I have been told that anyone can become an electrician, 
and have answered that anyone calling themselves “ elec- 
trician ” does not prove that they are what they say. The 
sooner that the Union officials stop allowing any man who 
applies and says that he is an electrician without giving any 
proof that he is one, the better. They are only keeping 
the best men out of the Union by acting in the way that 
they are. 


Manager. 
Newcastle, March 18th. 


As secretary of the Manchester and Salford Branch of the 
Electrical Trades Union, may I be permitted to reply to the 
letter in your last issue signed“ J. Johnson Wood,” and to 
vive the facts of the case, which scarcely accord with Mr. 


Vol. 48. No. 1,217, Maron 22, 1901.] 


THE ELECTRICAL REVIEW. 


491 


Wood’s statements? He was admitted to this branch“ on 
December 21st, 1895, as an improver wireman, and continued 
to pay portions of the contribations due from him until 
June 6th, 1896, being excluded for arrears of contributions 
on September 26th, 1896. He says in his letter that he 
* left the clubroom in disgust one Saturday night; two 
accumulator jar washers-out made application for member- 
ship and were accepted." The only persons to whom 
this can possibly apply were two men who secured 
admission on the false representations of their pro- 
posers and seconders, and we, having no knowledge of 
the men, could only decide on the evidence before us, 
and they were afterwards dealt with as they deserved. The 
first of these two men was admitted on December 7th, 1895, 
a fortnight’ before Mr. Wood, and the other on December 
21st, 1895, the sume night as Mr. Wood. On which night 
did he leave the room in disgust ? Further, having regard 
to the above dates, if he left the room (and as he infers the 
Union) in disgust, why did he continue to pay contributions 
at intervals extending over the following six months? I 
have the books in use at that date before me, as authority 
for dates, &c. Further again, why does he date his letter to 
you from a false address? JI went to call upon him at 
Broadway, Salford, yesterday (Sunday) morning, and found 
he had removed from there as long ago as before last 
Christmas, and lives now in Hulme, from 2 to 2) miles 
from Broadway. I can give his address, if necessary. 
Then again, he “knows that 64d. per hour is an 
enormous salary round Manchester district.“ Well, 
the magnificent honorarium of 64d. per hour, may be 
so to his mind, but to apply such a sweeping state- 
ment to the Manchester district generally is simply a gross 
libel upon the employers of the district. There may be some 
who expect to get competent skilled workmen for labourers' 
wages, but they are very few, and the Manchester electrical 
employers are, as a class, as fair and as just to their work- 
men as any in the United Kingdom or out of it, and the 
wages paid in the district for armature winders, wiremen, 
and jointers range from 85d. to 94d. per hour, and we have 
men in our branch getting £2 10s. per week, and even more, 
as standing wages. He also opines “that 95 out of every 
100 wiremen are scrap." Let us see the value of that 
opinion. He first entered the wiring trade in May, 1894, 
in which month I showed him how to fix and connect his 
first ceiling rose, so that his experience is as yet short of 
seven years. Mine exceeds 20 years, and amongst the 134 
members of this branch I can find quite 20 (winders and 
wiremen) of 15 to 20 years’ experience, 50 more of from 
7 to 15 years' experience, and the remainder are principally 
young men, who have served their time as winders, wiremen, 
instrument, makers, &c. Mr. Wood says there is no Elec- 
trical Trades Union worthy of the name. What does. he 
know of the Union of the present day, seeing it is nearly 
five years since his name was removed from our books? 


A. Rogers, 


Manchester and Salford Branch of the 
Electrical Trades Union. 


P.S.—Please note that this letter is capable of proof by 
documentary evidence and reliable witnesses. 


Your correspondent, * Formerly a Wireman,” in your 
issue of March 15th, says he knows several men who gained 
admission to the E.T.U. as wiremen, who at the time of 
joining had not more than a few months’ experience ; 
granted that they had joined in violation of the rules which 
exclude men from joining as wiremen who have been less 
than three years in the trade, would their exclusion prevent 
them from imposing on employers as they had previous to 
seeking admission? When an employer pays the standard 
wage, the E.T.U. takes it as evidence that the man is 
competent. 

In the main the responsibility lies with the ironmongers, 
decorators, and small builders, who suddenly blossom out as 
electrical engineers, and are indifferent as to the quality of 
work turned out, provided it is cheap and passes the 
insulation test of the supply company. 

Theremedy is that instead of the insurance companies 
sending a man whose iuspection is often a farce, they should 


trolley wire. 


appoint a body of competent men to supervise all work while in 
progress, and condemn that which is not up to the standard ; 
this is done with success by the American insurance com- 
panies, It would secure a better state of things for the con- 
tractor, the wireman who takes an interest in his work, 
and the most interested of all, the customer who has to pay. 


. 4M. 
Peckham, S.E. 


The Electrical Trades Union and its Late Secretary. 


I am directed by my committee to contradict the statement 
appearing in the Review of to-day’s date under the heading 
* Embezzlement.” Francis Sims, our late secretary, was in 
receipt of £2 10s. per week, and his office hours were from 
9 a.m. till 5 p.m. for five days of the week, Saturdays 9 a.m. 
till 1 p.m., with one evening per fortnight from 8 till 
11 p.m. When away from the office over six miles on 
business of the Union he was allowed 7s. 6d. per day in 
addition to rail fares, &c. The false statement being likely 
to cause a bad impression of our society among employers, 
trades unioniste, and the public, we shall be pleased if you 
will give this all the publicity possible. 

A. Ewer, 


General Secretary (pro tem.). 
March 15th, 1901. i; 


[The statement complained of was that of the prisoner, not 
ours,—Eps. ELEC. REv.] 


Overhead Wire Accidents. 


For the prevention of accidents from ** crosses" in tram- 
way work the following method has occurred to me. Let 
each wire crossing a trolley wire be fixed to special insu- 
lators arranged on a fixture provided with a spring arrange- 
ment and contacts, so that on the wire breaking the springs 
will withdraw the insulators slightly and close the contacts, one 
of which is connected to a good earth, the other to the line wire. 
This willearth as much of the wire as is in connection with 
the insulator, and will do this before the wire can reach the 
Should it touch this a short circuit imme- 
diately occurs, which either melts the line wire, opens the 
circuit breaker or feeder, or blows the fuse in section box. 


W. H. I. 


Specifications for Carbons. 


In a series of articles you have been drawing the attention ` 
of readers of the REVIEW to the absurdities and unfair condi- 
tions of municipal and other contracts for electrical supplies. 
In the Hammersmith tender form just to hand, it is stipulated 
that ** Carbons for Arc Lights" must be delivered within 
* one week " from date of order. Now the bulk of carbons 
used in this country are made abroad, and by this delivery 
clause manufacturers are excluded from competing for the busi- 
ness. This means that the poor ratepayers have to pay 
considerably more for their electrical supplies than they 
should do if those in authority purchased in the cheapest 
market. 

Then, again, no“ Quantities " are stated. How can an 
outsider possibly judge what they will require in the course 
of 12 months, and how can he possibly submit a proper 
tender? They (the borough authorities) know exactly 
how many of each of the articles in the specification were 
used during the existence of the previous contract, and they 
might give the figures. A manufacturer hus to cover 
himself with raw material, but how can he do so without 
incurring unnecessary risks ? 

Then, again, it is stated that the carbons are to burn 
without leaving *any" dust. Are such carbons to be 
obtained? It seems to me that a clause like this is only 
opening the door to difficulties with the engineer. 

Oscar Schólzig. 


[CORRESPONDENCE.—Pressure upon our space compels us 
to hold over until next week a letter from Mr, Horace Boot 
on * Depreciation,’ also our reply tliereto.—Ebs. ELE. 
Rev. | 
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PARLIAMENTARY COMMITTEES. 


PAISLEY TRAMWAYS.—IMPORTANT DECISION. 


Ox Friday, 15th inst., the Earl of Morley, Chairman of Committees 
of the House of Lords, and Mr. J. W. Lowther, Chairman of Ways 
and Means of the House of Commons, met under the Private Legis- 
lation Procedure (Scotland) Act, 1899, to consider certificates of 
non-compliance with the General Orders issued by the Examiners 
in connection with the Paisley District Tramways Provisional Order. 

Mr. KENNEDy, the Parliamentary agent fof Mr. Murphy, of 
Dublin, and the other promotera of the Paisley District Tramways 
Provisional Order, addressed the chairman in support of the 
memorial for the dispensation of the General Orders. The pro- 
moters of the Bill had the consent of the Burgh of Johnstone, but 
not the consent of Paisley, Renfrew or Renfrewshire, and con- 
sequently the Examiner had reported non-compliance with the 
General Orders. His contention was that the circumstances of the 
case were such as would justify them in asking for the dispensation. 
He knew this was rather a tall order, to ask that the consent of 
three local authorities should be dispensed with, but if it were 
refused it meant a loss out of pocket of some £15,000 or £20,000 to 
Mr. Murphy and the promoters. It must be borne in mind that it 
was no new scheme, but one that had been before Committees of 
Parliament, and had been exhaustively considered. It was a big 
scheme, and the consent of the local authorities was a difficult 
matter, but it was the only scheme by which the district could be 
properly equipped with electric tramways. The Paisley Corpora- 
tion was promoting a tramway along the line of route, but this, he 
contended, was simply being done to squeeze more out of Mr. 
Murphy. i 

Mr. Spxs, the Parliamentary agent for Paisley Corporation, 
Renfrew Burgh and Renfrewshire County Council, argued against 
the dispensation, and pointed out that the Parliamentary practice 
for 30 years had been to insist on the consent of the local autho- 
rities for two-thirds of the length of the tramways proposed to be 
sanctioned. In this case there were 15 miles of tramway, and four 
local authorities concerned. Only one of the four local authorities 
had given consent. This was Johnstone, whose consent only applied 
to one mile of tramway. The instances in which the consent of the 
local authorities was dispensed with were very rare, and he con- 
tended that it ought not to be dispensed with in this case. 

After conferring with Mr. Lowther in private, the Earl of MonrEv 
said that, having considered the circumstances of the case, they 
were of opinion that the Order might be allowed to proceed, 
assuming that the promoters would not dispute the locus stand: of 
all the bodies before the local commission. 

Mr. KENNEDY gave the necessary undertaking. 

The result of this decision is that the provisional order goes for- 
ward in the usual way, as if there had been no certificate of non- 
compliance. 


WIGAN CORPORATION TRAMWAYS. 


THE Standing Orders Committee of the House of Commons had 
before it on Tuesday the Wigan Corporation Tramways Bill, in 
respect of which it was asked that compliance with Standing Orders 
might be dispensed with respecting the consent of outside 
authorities for the running of tramways. The Bill was allowed to 
proceed, but the Committee struck ont those parts which related to 
tramways outside the borough. 


SOUTH LANCASHIRE TRAMWAYS. 


APPLICATION was made to the Standing Orders Committee of the 
House of Commons on Tuesday to dispense with the Standing 
Orders relating to the above Bill. The Committee allowed the 
application on condition that the clauses relating to two tramways 
outside the district be struck out. 


CHESTER CORPORATION TRAMWAYS. 


Bzronn the Standing Orders Committee of the House of Commons, 
presided ever by Mr. Halsey on Tuesday, the Chester Corporation 
applied that the Standing Orders should be dispensed with regarding 
the consent of local authorities. The Committee decided that the 
orders should be dispensed with on the condition that the powers 
en P2 running tramways outside the borough were struck out 
of the Bill. 


LONDON County CouNCcIL TRamways. 


BEFORE the Standing Orders Committee of the House of Commons 
on Tuesday application was made by the London County Council 
for a dispensation of Standing Orders with reference to their tram- 
way Bill, under which powers are sought to construct 40 miles of 
new tramways. In a number of cases the consent of the local 
authorities had been refused, and the Committee allowed the Bill 
to proceed on condition that those parts of the Bill relating to the 
objecting districts be struck out. 


-system to another. 


LEGAL. x 


THE CUBA BuBMARINE TELEGRAPH Company, LIMITED, v. THE 
West INDIA AND Panama TELEGRAPH COMPANY, LIMITED. 


On Thursday and Friday, March 14th and 15th, the hearing was 
resumed in the Court of Appeal of this case, an appeal by the 
defendants from a judgment by Mr. Justice Farwell, who had 
decided in favour of the plaintiffs on questions which were raised 
as to the construction of an agreement dated January 31st, 1870, 
entered into between the plaintiffs and defendants. 

Mr. HALDANE, K.C., in continuation of his arguments in support 
of the appeal, contended that the defendants had never threatened 
or intended to arrange with the Direct Cable Company to transmit 
messages from London handed by the Direct Company at Jamaica 
to the defendants for transmission to places south and east of 
Jamaica at & lower rate than the local rate to such places from 
Jamaica, or to arrange terms with the Direct Company which should 
enable the messages handed in by the Direct Company to the 
defendants at a rate greater than the through rate which had been 
fixed with respect of messages from London to places south and 
east of Jamaica vid New York and Havana. The defendants further 
alleged that the plaintiffs claimed to do and had for many years 
done, and were still doing, the very thing which they now claimed 
the defendants were not entitled to do. 

Mr. Younasr, K.C., following on the same side, put before their 
Lordships some considerations which tended to show that in the 
agreement which the Court had to construe in this case, the words 
“telegraphic communication " must be taken with some restrictions. 
If these words were to be interpreted in the sense that they amounted 
to nothing more than an ability on the part of the plaintiff company 
to send a telegram to any particular place, and if the plaintiff com- 
pany by sending like anyone else a telegram to a particular place, 
they were within the meaning of the agreement to be deemed to be 
in telegraphic communication with that place, it would involve this 
that the plaintiff company must be taken to be in telegraphic 
communication with every place on the defendant company's 
system. The result would follow that if a message was handed in 
at any one station on the defendant company's system for trans- 
mission to another place on the same system, that inasmuch as the 
place of destination was in telegraphic communication with the 
plaintiff company, that company would be entitled to a proportion 
of the receipts for that message. Inasmuch as the only obligation 
under the third clause of the agreement upon the West India Com- 
pany was to hand over to or forward by the Cuba Company all the 
telegraphic messages received by or sent through the West India 
Company for such places as the Cuba Company might be 
in telegraphic communication with. That in itself amounted 
to what might be called a limitation. It was put to him that there 
would be no handing over to the Cuba Company of a message which 
was to be transmitted from one station on the defendant company's 
He ventured by way of reply to say that the 
wording of the agreement as it stood, as it was construed by the 
learned judge and by the plaintiffs, was that they might be entitled 
to some portion of rate paid in respect of a message which never in 
any sense of the word reached the terminus of the defendant com- 
pany at the beginning of the Cuba Company'sline. In other words, 
that the plaintiff company claimed to be entitled to participate in 
messages which were dealt with by the defendant company, 
although under no possibility could these messages in the course of 
their transit ever reach Santiago, and there was this remarkable 
thing to be noticed with respect to the messages which were the direct 
subject matter of the conflict that the messages never did reach 
Santiago at all. It could never be supposed that the agreement in 
question contemplated any interest on the part of the plaintiff com- 

y in any message received by the defendant company at one of 
te stations for transmission to another. He had to contend that in 
the drawing Qs the judgment there had been a grave error. 
According to his decision the learned judge for the purpose 
of arriving at the conclusion of what places were in 
telegraphic communication, made the rates of the rival 
routes the standard. That was to say, be said that if the 
plaintiff company could do these services as cheaply as the opposing 
routes, then the plaintiff company were in telegraphic communica- 
tion with the places served, as otherwise it would be impracticable, 
or, from a mercantile point of view, ridiculous to send messages by 
the plaintiffs’ route in order to arrive at the same destination. The 
declaration, as drawn up, did not in any sense give effect to the 
declaration, but was clearly wrong. The declaration of the Court, 
as drawn, declared that the plaintiffs were, according to the true 
construction of the agreement of January 31st, 1870, in telegraphic 
communication with every place with which the plaintiffs should be 
able to communicate by telegraph, or of which the defendanta 
should also be able to communicate by telegraph, in such manner 
and at such rates as to enable the defendants or any other person 
or company to compete for traffic with the plaintiffs. The order 
had been transposed, and the effect of the declaration wasto lead to 
the extraordinary result that the more exorbitant the plaintiff 
company’s rates were, the more easy it was for the defendants, with 
& lower rate, to compete with them. It was the amount of the 
plaintiff company's rates not the smallness of them which, accord- 
ing to the formal declaration, constituted telegraphic communica- 
tion; whereas, according to the learned judge's decision, tele- 
graphic communication depended upon the plaintiffs being equal to 
or not greater than the rates of other routes. 

Lord Justice WILLIAMS: If there has been a slip in drawing up 
the order it can be altered. 

Mr. YOUNGER said that it was something more than a slip. It 
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was the result of elaborate discussion on the minutes, objected to 
by the defendauts, but, at the request of the plaintiffs, acceded to 
by his Lordship. 

Mr. SwinFren Eapy, K.C. (with him Mr. Hughes, K.C., and Mr. 
H. Green), for the plaintiffs (respondents) submitted that the 
judgment of Mr. Justice Farwell was correct and ought to stand. 
Having referred to the history of the case and to the rates charged 
by the two companies prior to the making of the agreement of 
January, 1870, the learned counsel said that the telegraphic com- 
panies had agreed between themselves on a through rate between 
London and Jamaica at 3s.a word. Before the time of those disputes 
the through rate to St. Croix as agreed by the plaintiffs and their 
allies was 5s. 5d. That was to say, a message might be sent from 
London to Halifax, Santiago, Jamaica, and thence to St. Croix. 
The through rate for that was 5s. 5d. Supposing a message were 
handed in at Jamaica for St. Croix, the local rate was 4s. 1d. That 
was an agreed figure. So that supposing a person wished to tele- 
graph from London to 8t. Croix by the Direct Company's route 
apart from any preferential arrangement, the Direct Company would 
charge 38. per word for going to Jamaica, and there they would 
have to hand it over to the West Indian Company, aud if 
the latter charged the Direct Company what they charged others, 
viz, 48. Id., the public would have to be charged 7s. 1d. for the 
message. The through rate was only 5s. 5d. by the plaintiffs’ 
System. The plaintiffs complaint was that the defendants, in 
order to enable the Direct Company to compete with the plaintiffs, 
instead of treating them as strangers as they were bound to do, did 
not require the Direct Company to pay 4s. 1d., but had entered 
into an arrangement with the Direct Company which enabled the 
latter company to compete with the plaintiffs’ system in the st. 
Croix messages. In other words, the defendants announced them- 
selves willing to work with the Direct Company at through rates, 
and had arranged to cbarge them not 4s. ld. per word, but to 
charge them such a sum as would enable them to conipete with the 
plaintiffs in the St. Croix messages. ; 

Lord Justice WILLIAMS: Do you say that it is impossible for 
them to say that for all the world their transit rates are 25 per 
cent. less than their local rates? Might they say, “ For all the 
world we charge for transit rates 25 per cent. less than for local 
rates?” You say that that would be a contravention of Paragraph 5 
of the agreement. 

Mr. Eapy: If that was the rate they gave to us, I think it would 
be a breach of the agreement with us so far as regards competing 
cables.. Take Jamaica—they are not to enable any new company to 
compete with us by reducing their rates. They allowed the Cuba 
company and their allies a reduction of 25 per cent. to get a working 
tariff. For them to say, We will allow your competitors a similar 
reduction in order to enable them to compete with you,” I say that 
is an agreement prejudicial to us, and which the defendants have 
agreed not toenter into. The learned counsel, continuing, said that 
the real dispute was with the Direct Company because that company 
went to Jamaica. There was not much competition between the 
plaintiffs and the French Company. He submitted that Mr. 
Justice Farwell had come to a proper conclusion on the matter, 
and that there had been a clear breach of the agreement by the 
defendants, and that the plaintiffs were entitled to an injunction as 
asked. 

Mr. HALDANE then replied on the whole case. 

Lord Justice Riasy, in giving judgment, said the main question 


to be decided in this case was as to the meaning of words, apparently . 


most easy of interpretation, contained in an agreement between the 


plaintiffs and defendants, dated January 3lst, 1870. What they 


had to deal with as the main point was the meaning of the words 
“ telegraphic communication.” The contending points were that a 
company could not be in telegraphic communication with any 
place away from its own system. That it could only 
be in t:legraphic communication by means of a cable of 
ita own. Primd facie that was certainly not the meaning of 
the words “telegraphic communication." He considered that in 
ordinary parlance, so far as the agreement was concerned, the com- 
pany might be in telegraphic communication with a place not 
reached by its own cable or telegraphic lines. It might be taken as 
a certainty that any message which was handed in at Jamaica, and 
paid for according to the existing through rates to London, would 
reach London, and it would be idle to say under those circum- 
stances that Jamaica was not in telegraphic communication with 
London. Telegraphic communication must mean everything which 
could in the ordinary acceptation of the words be treated as a tele- 
gráphic communication. He thought the plaintiffs had made out a 
case for an injunction, but certain comments had been made upon 
the words which appeared in the formal judgment which lead to 
the conclusion that practically it was not so clear as it ought to be, 
and he thought that those words ought to be reconsidered, and that 
they should not leave the reader open to any doubt. But in his 
judgment the plaintiffs were entitled to the declaration as to the 
words *' telegraphic communication " practically as extensive as that 
which had been put upon them by Mr. Justice Farwell, and that 
they were entitled to an iujunction practically to the extent to 
which the learned judge had granted the injunction. It was only 
for the purpose of making the words more clear that it would be 
necessary to alter the judgment at all. The result would be that 
the appeal would be dismissed. 

Lords Justices VAUGHAN WILLIAMS and STIRLING concurred. 

Some discussion followed between counsel and their Lordships 
as to the form of the order, and it was finally left to counsel to 
arrange, with leave to apply to the Court if necessary. 

Mr. HaALDANE asked that the injunction might be suspended 
pending an appeal to the House of Lords if such a course was 
thought necessary. 

Mr. Ear said he would not oppose the application if his learned 


friend would undertake to lodge the appeal not later than the first 
available day in the next sittings. — 

Mr. HALDANE agreed. 

The appeal was accordingly dismissed with costs. 


ELECTRICAL MACHINERY FOR Gorp MIS. 


IN the King's Bench Division of the High Court of Justice on 
Tuesday, before Mr. Justice Bigham sitting without a jury to try 
commercial causes. the case of Chester & Co. v. the Violet Consoli- 
dated Gold Mining Company, Limited, came on for herring. 
Mr. Bray, K.C., and Mr. Hallams appeared for the plaintiffs, 
Messrs. Edward Chester & Co., engineers, of Renfrew; and Mr. 
Rufus Isaacs, K.C., and Mr. Higgins for the defendant company. 

The action was brought to recover £1,946 5s., the balance of the 
price of a quantity of electrical and other machinery and a bonus 
of £500 for satisfactory completion of the contract. The total 
amount of the contract was £43,500, and the machinery, which 
included a Crompton's electric locomotive, had to be delivered, said 
Mr. Bray, at the defendants’ company’s mine at Krugersdorp, in the 
Transvaal. The answer of the defendants, he believed, was that the 
defendants were entitled to certain penalties for non-delivery in 
the time specified, amounting to £2,170, which would more than 
swamp the plaintiffs’ claim. There was at one time a question as 
to whether they might not be entitled to damages in addition to 
the penalties, but that had been excluded by his Lordship in 
chambers. The contract was made in November, 1896. The 
plaintiffs, who were large manufacturers of mining machinery, 
guaranteed to deliver the plant at the defendants’ mine within 
seven months, and the penalties for non-delivery at the time 
specified were to be £190 for the first week, £150 for the second 
week, £200 for the third week, and so on. These penalties were, 
however, subject to the usual clauses as to strikes, fires, and other 
causes beyond the plaintiffs’ control. They began to deliver the 
machinery as early as April, 1897, and everything was delivered by 
the time specified in July except the electric locomotive and one or 
two small things connected with it. 

Mr. Isaacs said the sole question appeared to be whether the 
defendants were entitled to recover the penalties. 

Mr. Bray said that as far as the penalties were concerned, he 
purposed to show that there was 4 fresh agreement. The delivery 
of the Crompton electric locomotive was delayed owing to a strike 
in engineering circles, and there was a fresh agreement substituted 
for the penalty clause. x 

His LonpsnrP said that if the locomotive was an important part 
of the machinery, they had failed to deliver the machinery as 
agreed. He believed the intention was that the penalties were to 
be enforced. 

Mr. Bray: They told us they would not enforce the penalties. 

His LogpsEHI : Then you were great donkeys not to have that in 
the contract. 

Mr. Isaacs: Yes, if we said it. He went on to say that plaintiffs 
were not entitled to the bonus of £500, as they had not completed 
the contract in time, and the defendants were entitled to the dif- 
ference between the price of the machinery delivered and the 
penalties—£223 5s. 

Mr. ARTHUR P. CHESTER, of the plaintiff firm, said that it was 
found impossible to buy a Crompton locomotive as specified for in 
the contract. It had to be specially made and ordered. They used 
every effort to get the order fulfilled in time. There was a strike 
in the engineering trade which interfered with the order. 

After some legal argument the hearing was adjourned, in order 
that Mr. Isaacs might have an opportunity of. inspecting certain 
necessary documents and correspondence. 


HALSEY & Davison r. St. James's AND PALL Matt, COMPANY. 


On 12th inst. Mr. John Troutbeck, High Bailiff for Westminster, and 
a special jury heard this case, which was a claim for compensation 
for the compulsory acquisition of the premises, 44, 45 and 46, 
Marshall Street, Golden Square, and the property in the rear thereof, 
and 47 and 53, Marshall Street, the said premises being required for: 
the extension of the company's generating station and works. "The 
amount of the claim was £9,098, and the jury returned a verdict for 
£6,500. 


CALLENDEB'S CABLE AND CONSTRUCTION COMPANY v. KILLARNEY 
: ELECTRIC Licht COMPANY AND GOODMAN. 


Mr. IoNATIUS O’Brien, K.C.. in the Chancery Division at Dublin 
last week, applied on behalf of the plaintiff company for the oon- 
sent of the Court to some matters of the greatest urgency. The 
action was brought by debenture holders of the Killarney Electric 
Light Company to raise the amount of their debentures. Mr. Good- 
man had been appointed Receiver peudiug the hearing of the cause. 
The defendant company was incorporated under a provisional] order 


in 1891 by which the undertakers were bound to continue the supply 
` of electricity, and if they failed to so supply electricity they were 


liable to & penalty of 40s. for each day. though the assets of the 
company were extremely valuable, and would ultimately realise & 
considerable sum, yet owing to the manner in which the compauy 
had been worked for some years the machinery had become 
defective, and the result (as we gather from a report appearing in 
the Irish Times) was that a portion of the town of Killarney was 
left in darkness in consequence of the breakdown of the machinery. 
The plaintiffs, who are electrical engineers, seeing it was necessary 
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to continue'the supply, tentered into: an garrangement" ito! repair) the 
machines, and at the present time the machinery was going, the 
town being kept fully suppliediwith light. * The’most valuable asset 
of the defendant company was a contract with the Killarney Urban 
District Council for the electric lighting of thetown. That contract 
would expire next day (Wednesday), and tenders had been invited 
fora supply of light for the ensuing two years, the Gas Company 
being also invited to tender. The Receiver had communicated with 
the plaintiffs, and in a letter written by him he stated that the 
directors of the defendant company would not tender without the 
consent of the Court. Counsel thought it would be a great pity if 
this contract should be lost. In order to carry out such a contract a 
question arose as to whether it could be done without appointing the 
Receiver as manager pending the action. 

After hearing the arguments of counsel, the MASTER OF THE 
RoLLs said he was sorry this company had got into such a position. 
He hardly understood the reason, because on the figures in the 
affidavits it might certainly at least be able to pay its way. It 
would be & matter of public regret that an electric lighting com- 
pany should cease to exist in a place like Killarney, where there 
were not only streets to be lighted but also large hotels. His Lord- 
ship, however, had nothing to do with that. This was an action of 
debenture holders against the company, and he had no jurisdiction 
or power to interfere further than was necessary to preserve the 
property which was charged with the plaintiffs’ mortgage. His 
Lordship saw no reason to appoint a manager, and as to the contract 
for lighting the town he thought steps ought to be taken to send in a 
tender for that purpose. He would make an order to that effect, 
and also allow the payment of the rent and the hire of the machine 
to be made salvage claims. The other matters must stand over. 


CURRENT SPECIFICATIONS. 
LIIL—WARRINGTON ELECTRIC TRAMWAYS. 


SUMMARY. 


Extent of Contract.—Section No. 3, supply of eight completely- 
equipped tramcars. 

Gauge of Líne.—4 ft. 84 in., laid with girder rails weighing 90 lbs. 

er yard. 
? Type of Car.—Double-deck mounted on usual type four-wheel 
trucks. 

Capacity of Cars.—Each to seat about 40 passengers. ` 

Design of Cur Body.—Preferably one of tenderer’s standard 
patterns, drawings and full specifications to be sent in with offer. 

Details of Truck.—To have wheel-base 6 ft. 6 in., and steel-tired 
wheels 30 in. diameter. 

Types of Brakes.—Powerful hand-brake to be operated from either 
platform and in addition an electrical emergency brake. 

Type of Trolley Pole.—To be of the swivelling pattern with en- 
closed springs. 

Capacity of Motors.—To be capable, when the two installed on each 
car are connected in parallel across the 500-volt traction circuit, of 
propelling a fully loaded car up a gradient of 1 in 40 at a speed of 
10 miles per hour. 

Type of Controller.—To be of usual series-parallel pattern, fitted 
with electrical emergency brake. 

Date of Delivery.—To be specified by tenderer in his offer. - 

Penalty for Late Completion.—One-half of 1 per cent. of total 
contract sum for every week's delay beyond stated period. 

Specified Terms of Payment.—Up to 60 per cent. on engineer's 
monthly certificates, 20 per cent. additional when cars are ready to 
be placed in public service, 10 per cent. on completion of contract, 
10 per cent. at end of six months’ period of maintenance. 

Period of Maintenance.—8ix months from date of completion. 

Stipulations as to Wages paid to Workmen.—Recognised fair rates 
of wages to be paid. 

Arbitration Proposals,—Qualified arbitration clause; see commenta 
below. 

Date for Receipt of Tenders.—March 27th, 1901. 


This specification has been issued by the well-known elec- 
trical experts, Messrs. Preece and Cardew, who act as 
consulting electrical engineers to the Corporation of 
Warrington. 

The requirements are expressed in general terms, and ten- 
derers are invited to send in offers for standard designs of 
cars. 'The wording is of such an open character that no 
well-designed apparatus is precluded from competing. This 
is as it should be, and is in marked contrast to many of the 
specifications which come under our notice. E 

The general conditions in many respects approximate to 
the standard agreed upon between the Municipal Electrical 
Association and the Electrical Plant Manufacturers’ Asso- 
ciation. The drawings to be sent in with tender are dis- 
tinctly specified, the date of completion is to be stated by 
tenderer in his offer, and the penalty for non-completion by 
this date is one-half of one per cent. per week, 


There is nothing to object to in the stipulation that rates 
of wages recognised as fair in the district in which the work 
is carried out shall be paid to all workmen, and that usual 
hours of labour shall be worked. 

The arbitration clause is not, however, of the unqualified 
character we desire to see become general in electrical 
engineering contracts. All details as to quality of work and 
the meaning of the specification, are to be subject to the 

final decision of the engineers; disputes affecting the financial 

part of the contract may be referred to the arbitration of 
someone appointed by the President of the Institution of 
Civil Engineers. 

While in special cases, clauses of this descriptions may be 
accepted without much risk, yet as a matter of principle we 
much prefer that not only financial, but all disputes may be 
subject in the last instance to the arbitration of an in- 
dependent authority. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Wir nnd Maz. 207H, 1900. | WEEK ENDING Mar. 19TH, 1901. 


Adelaide s .. Value £550 Adelaide Value 246 
i Teleg. mat. .. : 456 s Teleg. cable.. . . 27,000 
Amsterdam.. T ee . 855 " Teleg. mat. .. s 60 
Auckland .. es as .. 114 85 Teleg. wire . 890 
Beira. , i x 82 64 Amsterdam. - se ss 76 
Bombay 69 Auckland 92 . 10 
Brussels 80 Bombay Ss T . 82 
Buenos Ayres vs m 400 Brisbane. Teleg. cable . M 
s Teleg. mat. 980 Buenos Ayres T r 4 
Calcutta ne ae 1,094 Calcutta es "S . 1,085 
Canterbury ss Vx 14 5 Teleg. cable .. oe 725 
Cape Town. Teleg. mat. 118 " Teleph. cable . 195 
[1] L] ee ee 20 LI] Teleg. wire ee ee 116 
Colombo 72 Cape Town . 158 
Copenhagen 858 Colombo  .. S uu sie 14 
Delagoa Bay 2,621 Cologne. Teleg. cable .. . 1,102 
Durban jx a 117 Copenhagen. Teleg. wire é 18 
5 Teleg. mat. 747 Demerara .. rd V . 816 
East London s 155 ; Teleg. mat. .. : 
Fremantle .. 104 Dur 3 8 vi - 15M 
Gibraltar ; d 27 " Teleg. wire .. 962 
Gothenburg.. re FA 40 Flushin 2i es a 95 
Halifax. "eleg. cable .. 1 0,000 Gibraltar. Submarine cable .. 1,750 
Hamburg is T 80 Kobe. Teleg. cable .. 8,650 
ii Teleg. mat... .. £00 Malta. Teleg. cable . 1,750 
Kobe. Teleg. cable Es . 4l Melbourne . ee d . 1,944 
Melbourne .. wk bs .. 419 5 Teleg. mat... 44 
3 Teleg. cable . . 201 Narasak .. s ws . Yi 
Monte Vidéo, Teleph. mat. .. 148 Ostend i us ae eS V 
Reval. Teleg. mat. oe ee 400 Penang se ee ee ee 18 
Rotterdam .. ee . 427 Perth ies «s 858 .. 180 
si Telez. mat. . "00 Port Chalmers .. sa . ) 126 
Bingapore .. ‘6 aN .. H4 Port Said. an a 15 
i Teleg. mat... .. 407 Rockhampton taal . ms è 64 
Bydney " * "m 1,778 St. Peterrb irg. Teleg. mat. u 
Weilington 2 d se .. 198 San Sebastian a T ee 85 
" Telepb. mat. . 318 Shanghai .. 928 T .. 311 
Yokohama .. 8 ig 412 Singapore .. 2e ae .. 806 
j Teleph. cable .. 206 ji Teleg. mat. . 946 
Sydney es ee ee ee 409 

Wellington ee ee ee ee 286 

Yokohama.. us 466 


Total £184,627 Total T £51,209 


Foreign Goods Transhipped. 


Brisbane, Teleph. appar. Value £178 | Gothenburg. Teleg. appar. Value £15 


Bankruptcy Proceedings.— Under the failure of 
Johnstone, Benjamin & Co., electric wire and cable manufacturers, 
lately trading at 10, Ascham Street, Kentish Town, the debtors 
attended on Wednesday last week at the London Bankruptcy Court 
for their public examination. They had filed accounts showing 
total liabilities £8,116 3s. 11d., of which £7,480 7s. 8d. is expected 
to rank against assets valued at £5,912, and consisting mainly of shares 
in Johnstone, Benjamin & Co., Limited. Mr. E. S. Grey, Assistant- 
receiver, applied for the examination to be adjourned, on the ground 
that he required further time for investigation purposes. 

Mr. Whateley, on behalf of the trustee, asked leave to open the 
examination. His client proposed to launch a motion before the 
Judge with a view to upsetting the assignment of the business to 
the company, and it was desirable that certain particulars should be 
obtained at that sitting. The debtors, Ernest Emanuel Benjamin 
and Lewis Benjamin, were accordingly sworn, and questioned by 
Mr. Whateley regarding the conversion. They admitted that they 
were being pressed by creditors in December last. The company 
was promoted in that month by Mr. Phillips, a relative, who re- 
ceived £500 cash and £500 shares for his services. They (the 
debtors) had acted as managing directors of the company until the 
failure in January last. The debentures of £2,200 received by them 
as part of the purchase money had been handed over to other 
persons. Lewis Benjamin had delivered 11 £100 bonds to the 
trustees of his marriage settlement, and Ernest E. Benjamin had 
disposed of nine £100 bonds in a similar manner, his other two 
bonds being banded to a gentleman who had advanced him £150. 


They each received £250 in cash, which was handed over to the 
promoter, and certain shares, which were now in the hands of the 
Official Receiver. Mr. Whateley intimated that he would reserve 
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further questions until the adjourned sitting, end Mr. Registrar 
Giffard ordered the case to stand over for a fortnight. l 

According to the observations of the Official Receiver, and the 
statements of the debtors, it appears that Ernest Emanuel 
Benjamin in 1890 with a small amount of capital commenced 
business as a wire merchant at 24, Mildmay Park, N., where he 
traded under the style of Johnstone & Benjamin. In 1892 he 
removed to Balmer Road, Bow, and added to the business that of 
manufacturer of electric wires and cables, and metal ‘merchants. 
He was shortly afterwards joined by Lewis Benjamin, who intro- 
duced £300 capital (most of which he borrowed), and received a 
half share in the business, which was thereafter carried on under 
the style of Johnstone, Benjamin & Co. They removed to 3, 
Weniock Road, City Road, in 1894, and from there to the Crown 
Electric Works, Ascham Street, Kentish Town, in August, 1900. 
On December 20th last they transferred the lease and goodwill of 
the business, and their plant, utensils, stock-in-trade, cash at bank, 
and good book debts (all valued at £9,200), to a limited company, 
registered in the name of Johnstone, Benjamin & Co., with a 
nominal capital of £15,000 in £1 shares, of which only 697 appear 
to have been subscribed, in consideration of their appointment as 
managing directors of the company, at a salary of £250 per 
annum each, for a term of seven years, and the payment to them 
of £9,200 payable as to £500 in cash, £1,500 in ordinary shares, 
£5,000 in deferred shares, and £2,200 in debentures bearing 44 per 
cent. interest. They attribute their failure and insolvency to 
pressure by creditors, to loss in trading (in consequence of the dis- 
turbance to the trade through the removal of their business in 
August last, and want of capital), to extra expenses occasioned by 
such removal, and by adapting their "new premises to their require- 
ments, to bad debts, and inability to realise their shares in the 
limited company. 

At Dundee on 13th inst. a petition for sequestration by Hiley and 
Orchar, electrical engineers, North Tay Street, Dundee, was sub- 
mitted. James Matthew Hiley, partner, appeared for examination, 
and in answer to Mr. H. S. Glenny, solicitor, who appeared on 
behalf of the trustee, Mr. R. C. Thomson, said his partner, William 
Orchar, had left for Hong Kong. They commenced business 
together in January two years ago, Mr. Orchar buying the necessary 
machinery at, he believed, nearly £100. He himself had no capital. 
The state of affairs of Hiley and Orchar showed assets £174 16s. 5d., 
and liabilities £378 3s. 11d. ; of James Matthew Hiley —assets, nil; 
liabilities, £5 (consisting of rates and taxes); of William Orchar— 
assets, £121 5s.; and liabilities, £5. The statutory oath was 
administered, and Mr. Glenny asked a commission to examine Mr. 
Orchar. Mr. A. Bell said Mr. Orchar had granted him power of 
attorney, and he could give all information. Mr. Glenny said an 
attorney could not take a bankrupt’s place, and the commission was 


granted. 


Liquidations.—A meeting of the Macroom Electric 
Lighting Syndicate is to be held at Manchester on April 16th to 
Hh an account of the winding-up from the liquidator, Mr. Henry 

w. 

A similar meeting of the Phaeton Electrical Company is to be 
held at 64, Austin Friars, E.C., on April 23rd, to hear an account of 
the winding-up from Mr. W. J. Ogden, liquidator. 


Catalogues and Lists.—Messrs. Geipel & Lange have 
issued specifications of the Ward-Leonard motor starters of the S U 
and S K types. 

The London Electric Wire Company, Limited, has brought out a 
new (March, 1901) trade list of insulated wires and cables for 
electric lighting, telephones, instruments and bells. 

The New Brotherton Tube Company, Limited, of Wolver- 
hampton, send us their list of Excelsior enamelled steel conduit and 
fittings. They have opened an office and stores at 66, Victoria 
Street, S. W., for the convenience of their London and South Coast 
customers. Large stocks of specialities in conduit and fittings will 
be kept at that address to ensure prompt delivery. 

We have received from the General Electric Company (1900), 
Limited, the tenth edition of the S section of their catalogue, 
comprising switchboards, accessories, and incandescent lamps. The 
list contains many novelties, a special feature being made of the 
* Peel” and " Adelphi" main switches. The “ Peel" switches are 
an improved form of knife switch for 250 volts, which is provided 
with a new type of spring break, the spring action being on the 
blade and not on the handle. They are well standardised, being 
listed from 30 to 1,000 amperes, as “single” and “ change over,” 
and single, double and triple-pole. The “ Adelphi" switches are 
already familiar to our readers. All the company's standard 
switchboards are now fitted with these two switches. Amongst 
other new switches appearing in the list is a rectangular battery 
regulating switch, listed in four sizes from 8 to 20 ways, and an 
H.T. 10,000-volt switch, having only the lever accessible, whilst 
the contacte, which work in an insulated tubular air chamber, can 
be placed at any distance away. A new watertight switch for 
incandescent lamp is shown for 5 and 10 amperes, mounted in 
a C.I.case tapped to take the barrel and provided with a lever arm 
for manipulation from the pavement; also four new arc lamp-post 
switches for various functions, Among the smaller things is a new 

N readily manipulated with one hand ; a dust-proof floor socket 
with automatic arrangement for closing the holes on removal of the 
plug; a china adapter fitted with fuse terminals; “ loop-in ” ceiling 
roses; a new ''side-contact "ceiling rose with D.P. fuse terminals ; 
high tension distributing boards with “lined chamber” fuses, and 
an excellent series of watertight house service and tramcar cut-outs 
for 110 volte! and [500 fvolts. & Considerable space is devoted to the 


* Robertson " lamp, and amongst novelties in this line we notice the 
special lamp for traction and tramcar work. 

Mesers. Johnson & Phillips’ Electric Cable Works bave issued a 
reduced price list of their vulcanised I.R. cables and wires. 


Concert.—A smoking concert was held last week by the 
staff of the Sheffield Corporation Electric Supply Department. 
Mr. Fedden presided, and in reply to a toast, remarked that things 
were only in their beginning with their department. When they got 
their new power house going he hoped to be able to supply the*elec- 
tric current for canal boats, for distant portions of the tramway 
system, and also for small and large works at a rate cheap enough 
to induce manufacturers to start factories in Sheffield. 


Electrical Development in Spain.—The commercial 
attaché to the British Embassy at Madrid, in a report issued by the 
Foreign Office and abstracted in the Birmingham Daily Post, makes the 
following very interesting remarks concerning the progress of elec- 
trical undertakings in Spain, and the openings for British enter- 
prise :—The improvements in the systems of electric tramways have 
given fresh impulse to the companies interested in them. During 
the last few years the increase in electric tramways in Spain has 
been very rapid; the various lines already cover upwards of 150 
miles, and concessions for additional tramways in and connecting 
various towns have been granted. The general use of electricity is 
causing the introduction of many valuable industries into practically 
deserted districts. Until a few years ago the streets and houses of 
most of the small towns and villages, which are now well lighted 
with electricity, were dependent on a few oil lamps and the lanterns 
of the night watchmen. Once an electrical plant has been put in 
a village it becomes necessary to employ skilled labour. The 
residence of a few people of superior education in a village. soon 
puts new life and energy into all its undertakings, and other 
improvements follow. 'The introduction of factories, and opportu- 
nities of exercising skilled labour in country districts, tends to 
encourage the rural population to take more interest in education, 
80 as to fit themselves to compete for better wages. The lack of 
education in the small towns and villages remains an impediment 
to rapid progress in industriallife. In agriculture the methods aud 
implements of past ages are still employed. As it is the exception 
for an agricultural labourer to be able to read, the explanations 
ready at hand in books and newspapers are lost to him, and there 
are no means of demonstrating the advantages of machinery, 
manures, and inventions for increasing production and reducing 
labour. To obtain a good position in business in Spain intimate 
knowledge of the language is essential. The many openings in the 
electrical business in Spain are just what is necessary for young men 
to fit themselves for more important poste. Young English engi- 
neers and mechanics with good recommendations, who would not 
object to pass a few years in quiet towns or villages, would probably 
find ready employment under some of the great firms interested in 
the electrio light business. As the trade with England is not only 
the most important, but is at the same time most profitable to 
Spain, it is evident that Englishmen should not find it difficult to 
obtain employment, especially those with practical training in any 
special industry. Englishmen wishing to come to Spain should not 
think of settling in Madrid, which, although the Government centre, 
is not a commercial city, and offers few openings for foreigners. It 
would be preferable to search for employment in a country town, 
where they could learn the language quickly, and at the same time 
study the customs and requirements of the country so as to be ready 
for any opportunity that might offer itself. 


Electrical Trade in Natal.—For the 12 months ended 
December 31st, 1900, telegraph materials, &c., were imported into 
Natal to the value of £27,555, as against £32,925 for the 
corresponding period of 1899. The exports from Natal to the 
adjacent territories during the past 12 months include electrical 
apparatus (52 packages), £1,301; and electrical belting (five 
packages), £115. 

Fined.—At Stratford on 17th inst., a Leyton hosier was 
fined £5 and costs for laying an electric wire connecting with the 
electric light mains of the Leyton U.D.C. without that body’s 
consent. 


For Sale.—In consequence of the removal of Mercier’s 
Patents Company, Limited, of Manchester, Messrs. Heap, Son and 
Norman are offering certain surplus stock and plant for sale. See 
advertisement pages this week. for details. . 


A German Westinghouse Company.—The Westing- 
house Electric and Manufacturing Company, through the Westing- 
house Company, Limited, of London, has recently caused a company 
to be organised in Germany, known as the Westinghouse Electri- 
citäts Aktiengesellschaft, with a capital of 1,000,000 marks, for the 
purpose of selling the apparatus of the Westinghouse Electric and 
Manufacturing Company. Felix Singer has been appointed a 
member of the vorstand, or managing board. The company's main 
office is at 19, Jügerstrasse, Berlin, and it will represent the West- 
inghouse interests in Germany, Austria, Hungary, the Balkan States, 
Turkey 2 Europe, Turkey in Asia, and Greece.— Electrical World, 
New York. 


Germany.—The German Electro-Chemical Society will 
hold its annual general meeting in Freiburg (Baden) from April 
17th to the 20th next. 


Gold Mining by Electricity.—The chairman of the 
Mysore Goldfields Company told the shareholders last week that 
they were carrying out a great scheme under which a considerable 
portion of the company's mines will be worked hy means of. elec- 
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tricity. The necessary power for effecting this would be derived, 
he explained, from the Cauvery Falls, some 90 miles from the Colar 
goldtields. The scheme was due to the enlightened initiative of 
the Mysore Government, and would cost them half a million of 
money altogether. It was anticipated that a large saving would 
accrue to the working of the whole of the mines. The installation, 
it was expected, would be completed in 12 or 15 months from now. 


India.—The power of the Karteri Waterfalls is to be 
utilised for driving a cordite manufactory in Conoor by electricity. 
The electrical energy will be transmitted over three miles from the 
point where the Giinther turbines and generators will be erected. 
The generators, it is stated, will be made by the General Electric 
Company, Limited, on the polyphase system, under licence 
from the Oerlikon Company. It is a source of gratification that this 
work is being done by English manufacturers. We trust that others 
in this country will give close attention to the electrical require- 
ments of India. 


The Installation at Messrs. Milnes’ Works.— With 
reference to our recent article describing the electrical installation 
at the works of Messrs. G. F. Milnes & Co., Limited, Hadley, the 
British Schuckert Electric Company, Limited, have written to us 
pointing out that the three six-pole gencrators as well as the switch- 
boards were supplied by them, and are not of the B.T.H. type. 


A Large Contract for Westinghouse Transformers. 
—The Westinghouse Electric and Manufacturing Company have 
recently received the largest record order for transformers. These 
are to be supplied to the Chambly Manufacturing Company, & large 
electric power and lighting concern of Chambly, Canada. The order 
is for 20 transformers of 2,750 Kw. each. The transformers are all 
of similar construction, of the air-blast type and of similar trans- 
forming ratios. Ten are to be used as step-up transformers from 
two-phase current at 2,200 volts pressure to the 25,000 volts three- 
phase transmission line pressure, the other 10 are to be used for 
stepping down the 25,000 volts three-phase pressure at the receiving 
end of the line back to two-phase current at 2,400 or 4,800 volts as 
required. Each transformer has a weight of 11 tons and stands about 
9 ft. high. The construction of the transformers has been carried 
out on the well-known Westinghouse principles. The windings, 
both primary and secondary, are split up into several flat coils with 
few turns per layer, the electric pressure between adjacent points 
of the coil being thus reduced to a minimum. The sub-division of 
the coils is also an advantage for the repair or replacing of parts of 
the winding; in the case of the transformers under notice it is not 
necessary to send a transformer back to the manufacturers, coils can 
be easily replaced with the transformer in its operating position. 
The efficiency of these transformers is over 98 per cent. ‘The iron 
and copper have been properly proportioned to secure the minimum 
losses, aud the iron used is specially prepared and treated to render its 
magnetic properties as permanent as possible, there being no increase 
in the iron losses of Westinghouse transformers after continued terms 
of service. The results of over 15 years of experience in the produc- 
tion of the highest and most widely adopted class of transformers 
are embodied in the Westinghouse transformers. It is almost 
unnecessary to mention that all electric apparatus, including trans- 
formers, are subjected to the most rigorous tests before leaving the 
manufacturing works. The transformer tests extend over a long 
period of time, often 12 months of actual work on load, the iron and 
copper losses being accurately measured before and after the test. 
The air blast for the cooling of these large transformers is supplied 
by blowers driven by Westinghouse induction motors of type “C.” 
Terminals are fitted to the transformer whereby the arrangement of 
primary and secondary in series or parallel for various ratios can be 
easily carried out. The change from two-phase to three-phase and 
vice versá is made by the arrangement invented by Mr. C. F. Scott, of 
the Westinghouse Company, and now generally adopted. 


London County Council.—The Fire Brigade Com- 
mittee at a meeting of the Council on Tuesday reported that they 
proposed to recommend an extension of the electric lighting instal- 
lation at the chief tire brigade station, and that it would be necessary 
to obtain additional plant for the purpose. The cost was estimated 
.at £500, and it was proposed to obtain tenders from selected firms 
at once. It was decided to authorise the Committee to invite and 
open the tenders for early consideration by the Council. 

The following councillors were appointed to form the Highways 
Committee for the ensuing year:—J. A. Baker, R. M. Beachcroft, 
J. W. Benn, E. Browne, Sir J. Dickson Poynder, N. W. Hubbard, 
W. C. Johnson, S. Low, M. Mayhew, R. Parker, the Hon. W. R. W. 
Peel, R. C. Phillimore, D. S. Waterlow, T. Wiles and T. McKinnon 
Wood. : 

The Council adopted without discussion a motion proposed by 
Mr. Spokes, and printed in our " Notes” last week. 


Robertson Lamps.—The new extensions to the 
“ Robertson " Lamp Factory were opened on Saturday, March 16th, 
when the company gave a tea to 300 of their employés. The tea 
was followed by a concert to which the employés invited their 
friends, and a company of nearly 700 enjoyed an excellent 
entertainment. The concert was held in the large hall, which 
has been set apart by the directors for the purpose of a dining 
hall for the employés. In addition, this room is intended 
to be used for concerts, dances, &c., which are held periodically 
by the employés. 


Tennis by Arc Light.—Several energetic sportsmen in 
Lincoln have succeeded in utilising the electric light as a means of 
securing healthy recreation on winter evenings. A small committee 
guaranteed the expense of fitting the Drill Hall with six arc lamps, 
which were duly installed by the “Free” Wiring Company. The 
committee then had a tennis net made with an unusually broad 
white strip of linen along the top. By this means “lawn tennis 
under novel conditions is enjoyed with the best results. Experi- 
ments were made with many coloured balls, but it was found that 
the ordinary white tennis ball was the best for seeing purposes. 


The experiment has proved a great success and might be copied in 
other towns. | 


Trade Announcement, — Mr. J. H. Heathman, of 
ladder fame, has just opened extensive factories at Parson's Green, 
Fulham, where he will have increased facilities for turning out his 
specialities with promptitude. 


PESTS 
ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.— The Corporation, having resolved to apply for 
borrowing powers to the extent of £40,000 to carry out the installa- 
tion of the electric light in the burgh, have appointed Messrs. 
Buchan & Hogarth to be their electrical engineers. 


Bombay.— The Municipal Council has passed a resolution 
empowering a committee to make arrangements with the Pioneer 
Electric Light and Power Company, of London, to take up the 
electric light and tramway conccssions for Bombay. The company, 
we understand, is prepared to spend £1,000,000. It has already 
obtained the concession for Adelaide and Auckland. 


Burton.—The T.C. has resolved to charge for power 3d. 
per unit for the first 117 hours’ use per quarter, and 1d. afterwards. 


Cape Town.—The Electric Lighting Committee of the 
Town Council reported that during the month of December last, 
18,422 units of electricity were generated by steam-power at the 
electric lighting works, and 40,470 unite by water-power, making a 
total quantity of 58,622 units, of which 12,470 were consumed for 
the purpose of street lighting, 37,452 by private consumers, 1,000 
upon the works, 4,290 units for meters, while distribution losses 
amounted to 3,320 units. The total number of private consumers 
was 587, and the equivalent number of 8-c.P. lamps, 34,700, whilst 
motors were employed to the extent of 247:25 fl. P. 


Clacton.—aA syndicate has offered to provide tramways 


and electric lighting, but the Council has its own powers, and has 
declined these overtures. 


Cleethorpes.—Mr. Vesey Brown, who has already 
reported upon certain electrical matters to the Council, is being 


asked to report on the question of incandescent lamps for street 
lighting. 


Dalkeith.—Details have been finally adjusted in con- 


nection with the electric lighting of Dalkeith by Messrs, Crompton 
and Co. 


Dublin.—A special meeting of the City Council was held 
last Friday to consider a report of the Lighting Committee, recom- 
mending that the tender of Messrs. J. & W. Stewart be accepted for 
the electricity works buildings for the sum of £29,051. The first 
reading was passed, but a motion to suspend the standing orders, to 
enable the report to he confirmed at once, failed to obtain the neces- 
sary two-thirds majority, and the mecting was adjourned. 


Farnworth.—Operations for laying the cables for the 
lighting and traction system have commenced this week, the work 
being in the Hands of the British Insulated Wire Company, Limited. 
The Council' generating station in Albert Road is advancing 
towards completion, both as regards structure and equipment, and it 
is anticipated that on an early date the current for lighting will 
be available. The plant includes three Lancashire boilers, driving 
three vertical compound engines of 200 H.P. coupled to three 
dynamos of 120 kw. output. There is also being provided a set of 
accumulators of 250 cells. Messrs. Lacey, Clirehugh & Billar are 
the engineers. 


Fife and. Kinross,—At a meeting of Fife and Kinross 
Lunacy Board last week, a report by Prof. Baily on the proposal to 
light the asylum by electric light, and giving estimates for the 
work, was submitted. The prices ranged between £2,000 and 
£3,000. 


France.—A syndicate which has been brought together 
for the purpose has submitted a proposal to the towns of St. 
Maurice-sur-Moselle and Bussang, in the department of Meurthe et 
Moselle, for the supply of electric light to these towns. The power 
station would be constructed between thetwotowns, which are 24 miles 
apart. 


Heston — Isleworth.—The U.D.C. has adopted a 
scheme of electric lighting by arrangement with the Richmond 
Electric Lighting Company. 

Heywood.—The T.C. has received a letter from the 
L.G.B., sanctioning the borrowing of £15,000 for electric lighting, 


but stating that applications for loans for free wiring of consumers’ 
premises can no longer be entertained. 
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Hornsey.— The E. L. Committee has received sanction 
from the L. G. B. to the borrowing by the Council of £73,500 for 
purposes of electric lighting, and formal approval of the proposed 
site in Tottenham Lane, Hornsey, for a generating station. 


Italy.— The engineers, Chiarini and Asquini, of Rome, 
have secured a concession for the electric lighting of the towns of 
Zagarolo and Frascati, with six neighbouring communes. The same 
engineers have applied for a concession for the supply of motive 
power necessary for the traction of the Rome—Frascati electric 
tramway. 


Keighley.— The Corporation has this week accepted the 
tender of the Telegraph Manufacturing Company, Limited, War- 
rington (of £76), for cables for wiring the electricity works; and 
approved the action of the Electricity Committee in causing a 

tition to be deposited in the Private Bills Office against the 

lectric Power (Yorkshire) Bill, and in deciding to lodge a petition 
against the South Yorkshire Electric Power Bill, 1901. 


. Rimberley,— The borough efectrician has been asked to 

report on the possibilities of extra lighting. The local postmaster 
recently wrote to the Council to inquire whether it was now possible 
to fix an approximate date upon which the Council would be pre- 
pared to undertake the continuous supply (day and night) of 
current for the electric lighting of public buildings, &c., as the 
Postmaster-General had in view the taking of a sufficient vote on 
the Public Estimates to cover the cost of installation of electric 
light in the post office building. The matter was referred to the 
Lighting Committee, the mayor remarking that this question of 
continuous supply was one which they would have to face very 
shortly. 


Leicester.—At a meeting of the T.C. last week Alder- 
man Lennard said that with regard to the capital account in the 
electric light undertaking they had spent up to Christmas last 
£133,618. They had a total revenue of £8,032, against £5,885 in 
the corresponding half of last year, an increase of £2,147. There 
had been an increase in the expenditure of £1,455, and they had 
£4,233 to carry to the profit and loss account, against £3,541 last 
year. The chief cause of the increased expenditure was to be 
found in the cost of fuel, more than double being paid for fuel and 
other items, such as rates and taxes, &c. They had a profit of 
£1,287 58. 8d., after paying £1,068 3s. 1d. on account of the sinking 
fund. They had now £2,400 to the good, after paying all the 
charges on a new business. They had not found it necessary to 
raise the price per unit at all. 


Leith.—The accounts of the electricity department show 
that the capital expenditure to date has becn £44,014. £1,000 was 
taken last year from the burgh general assessment to meet the esti- 
mated deficiency for the year; of that £650 was required, and £350 
was brought forward as a credit balance to the year just closed. It 
was hoped that the revenue account would mect all the charges, but 
it had been found necessary to charge against the assessment a debit 
balance of £378 10s. 10d. If coal could have been bought at 6s. 8d. 
per ton, the price of the previous year, the revenue would have shown 
a surplus of £435 instead of a deficit. The income was:—From 

rivate lighting, £3,041; from motive power, £1,247 ; from public 
hting, £2,160; miscellaneous receipts, £15—total, £6,385. The 
cost of generation and distribution was £4,743, leaving a surplus of 
£1,641. This, added to the credit balance brought forward, gave a 
total of £2,370 to meet payment of interest, £1,602, and repayment 
of capital, £1,208. The accounts indicated that now that the price 
of coal was reduced there would be no further demand on the rates. 


Lynn.—The T.C. has resolved to grant a bonus of 100 
guineas to the electrical engineer, Mr. J. Pilling, on the completion 
of the extensions at the electricity works, and to raise his salary 
from £150 to £200, with house, coal, light and water free. 


Matlock.—It is stated that the Smedleys Hydro. Com- 
y, Limited, have bought the old disused mills near Matlock 
Bridge for an electric power station. ; 


Paisley.—The accounts of the electric lighting authority 
for the year ended December 31st show a deficit of £4,723 on the 
year's transactions. The auditor in his report pointed out that the 
expenditure on the capital account was £17,057 in excess of borrow- 
ing powers. He thought that in addition to the sinking fund for 
the redemption of capital, the Corporation ought to consider the 
advisability of creating a depreciation account for buildings, plant, 
machinery, mains, &c. Ex-Provost Clark urged the Corporation as 
business men not to delay for a moment the formation of a deprecia- 
tion account. The matter was remitted to a committee. 


Paris.—A new company is being formed in Paris to be 
known as La Société Nord Lumiére to supply electrical energy for 
lighting and power purposes in the western and northern suburbs 
from Courbevoie to Montmorency. 


Port Elizabeth.—The Borough Council have resolved 
to make application to the Governor of Cape Colony for permission 
for the Council to enter into an agreement with any company, or 
for them to undertake the lighting of the town by electricity, aud 
to supply private consumers. 


Radeliffe.— The D.C. has decided to increase its appli- 
cation to the L.G.B. for borrowing powers to £21,500 for electric 
lighting and traction works, and to apply to the B. of T. for power 
to borrow £60,000 for the construction and equipment of electric 
tramways. 


Railway Train Lighting.— The % es states that a 
new system of electric lighting has been tried experimentally in 
several carriages of the London and South-Western Railway, and 
Should it prove successful the scheme will be generally adopted. 
Each compartment is to be fitted with four lamps, whilst one 
switch (which will be under the control of the guard) will serve a 
whole carriage of about eight compartments. The lamps are placed 
in convenient positions, so that passengers occupying corner seats 
will be enabled to read with the same degree of comfort as others 
in the compartment. A newly-titted carriage at Waterloo Station 
was open to inspection on Thursday last week. 


Richmond and District.— The B. of T. has convened 
a conference between representatives of Richmond, Ham, Hampton, 
Hampton Wick and Teddington to consider the application of the 
Richmond Electric Lighting Company to supply the outlying dis- 
tricts named. The Richmond Corporation last week decided to 
instruct their delegates to oppose the application in view of the 
option the Council has of purchasing the company's works. 


Petérborough,—The demand for electric light at Peter- 
borough continues to be steady, and already the mains have been 
extended beyond the limits originally proposed. 


Rochester and Chatham.—The Gillingham D.C. has 


decided to purchase the Rochester, Chatham and District Lighting 


Company’s undertaking in their district. The Chatham Corpora- 
tion has offered £20,000 for the company’s undertaking in the 
borough, but to all appearances Rochester will not join in the 
scheme. Messrs. Norman & Stigant (solicitors to the company) 
have written to the Rochester Corporation that the directors con- 
sider the amount at which they value their property so much in 
excess. of the sum offered by the Corporation that it would be usc- 
less for them to name a price. They, however, adhered to their 
offer to sell at a valuation by arbitration on a certain basis men- 
tioned in their letter. It was resolved that the Corporation could 
not agree to purchase the undertakiug upon the terms named, and 
that the offer already made would be withdrawn if not accepted 
within:à month. 


Rothesay.—The T.C. has decided to call in expert 
&dvice, as the electricity supply is said to have failed 52 times 
during the last winter. 


Salford.—4A L.G.B. inquiry was held last week into the 
application of the T.C. for permission to borrow £8,771 for the pur- 
poses of electric lighting. | 


Seaford.—A syndicate of local gentlemen some time ago 
took up a prov. order for the purpose of supplying Seaford with 
electric light. The result, however, has not been as successful as it 
was anticipated it would be, and the syndicate approached the 
U. D.C. with a view to that body taking over the order. The Council 
has now agreed to do so on very favourable terms. 


Shannon Power Bill.—A meeting of the Joint Sub- 
committee of the Corporation and Harbour Board took place last 
week to consider the draft clauses sent by the promoters’ Parlia- 
meutary agent. 


Southampton.—The Electricity Committee has received 
the sanction of the L.G.B. to the borrowing of £12,000 for thc 
purposes of electric lighting. 


Stirling.—The T.C. is already arranging for a consider- 
able extension of plant, although it is barely a year since the station 
was opened. The tender of Messrs. Siemens Bros., amounting to 
£4,297, for their own dynamo coupled to a three-crank engine built 
by Messrs. Allen, Son & Co., of Bedford, has been accepted. An 
offer by Messrs. Kelvin & James White, Limited, to supply the 
extension to the switchboard for, the sum of £453 15s. 3d., has been 
remitted to Messrs. Kennedy & Jenkin to report. 


Sunderland.—At the meeting of the T.C. last week, the 
popo of the Lighting Committee to erect other 82 electric arc 
mps in the principal thoroughfares was discussed. The 82 lamps 
would take the place of 144 gas lamps, and the cost would be 
£3,282. The annual cost would be £1,142 10s., as against £439 4s. 
for the gas lamps. It was agreed to erect 16 arclamps in addition 
to those recommended by the committee, or 98 in all. 


Tiverton.—The Lighting Committee reported to the 
T.C. last week that they were still in communication with -the 
B. of T. on the subject of the construction of the weir in the River 
Exe for the proposed electric lighting works, and that, with a view 
to confirming a report of the electrical engineer as to the sufticiency 
of the water - power, the Committee considered it important that the 
opinion of a hydraulic engineer be obtaiued. The Council decided 


. to obtain the opinion of an enginecr on the whole scheme. 


Windsor.— It is announced that the electric light, which 
is now limited to the State apartments and to the corridor, is to be 
extended to all parts of the Castle. 


Worcester.—At a recent meeting of the City Council, the 
Electricity Committee reported that they had received an applica- 
tion for the supply of electricity to Red Hill and Whittington. 
Mr. Parker moved that, subject to owners guaranteeing an aunual 
return of 20 percent. on the Council’s outlay within the city, and 

aying the cost of the main outside the city, the eugineer be 
instructed to extend the main to Whittington.. The Committee 
anticipated a return equal to 32 per cent. on their outlay. The 
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town clerk advised that this proposed proceeding was illegal, but 
the Committee, in detiance of that advice, approved doing the work. 
The resolution was carried. 


Wynberg (Cape Colony).—4At a recent meeting of the 
Municipal Council, a letter was read from the electric light com- 
pany requesting the Council not to avail itself of its option to buy 
the company’s concern in 1902, but to extend the time by five years. 
The request was acceded to on condition that the company consider 
Diep River and Plumstead as part of the municipality of Wynberg. 


ELECTRIC TRACTION NOTES. 


Barmen—Elberfeld.—The first section of the new 
suspended railway between Elberfeld and Barmen, officially opened 
by the German Emperor in October last, and described in the 
ELECTRICAL REVIEW, was thrown open to the public the week 
before last. The opening was made an event of by the people 
of Elberfeld and the other inhabitants of the Wupper Valley. The 
directors of the concern had the foresight to keep the fact and date of 
opening a secret, so as to avoid too great a crush. Some further trial 
runs were made early on the morning of the opening day, and as these 
came off without the slightest hitch, the barriers leading to the 
stations and waitiug rooms were thrown open shortly after 8 a.m., 
and the unique railway was opened without special ceremony. The 
cars were immediately besieged by passengers, and all space, even 
standing room, was crowded by people, anxious to experience the novel 
sensation of travelling on a mono-railway with car »uspended in mid- 
air. We are informed that the runs were made without any hitch 
whatever, and the cars, as was proved in previous trials, travel quietly 
and witbout shock or jarring. They take the sharpest curve without 
any tendency to turn out or to rock, and enter the station with perfect 
smoothness and regularity. The entrance and exit of passengers at 
the stations is effected without loss of time, as the guard presses a 
stud the doors are locked automatically. The distance is covered in 
12—13 minutes. The speed will, however, be still further increased 
at an early date. Tickets are ped ipm by automatic machines 
(10 pf. for first-class two ticketa), &re punched by the guards 
travelling with the cars. At the termini the cars are transferred 
over loop lines to the other rails in a few minutes. It is 
 &sserted that the question of dealing with the traffic in this 
district, which had become more and more acute during the last 
few years, has been most satisfactorily solved by the ingenious 
system of the contractors, the well-known Schuckert Company. 


Barrow.—The Corporation and the British Electric 
Traction Company, the owners of the tramway system, have now 
agreed to terms. The company's offer to lay down a complete 
electric service if the Corporation would give them a long lease has 
been accepted, and the Corporation have decided to grant a lease 
for 28 years, the company to substitute electricity for steam, and 
receive their electric current from the town's supply. The conver- 
sion will cost the company £65,000. 


Birkenhead.—The T.C. has decided to double the new 
electric car track in New Chester Road between Green Lane and St. 
Pauls Road, and that application be made to the Board of Trade 
for sanction to borrow £5,103 for carrying out the work. The 
Tramways Committee have decided to provide rubber gloves for use 
on the electric tramways in case of emergency. 


Central London Railway.—The committee appointed 
to inquire into the alleged damage to property resumed its sittings 
on Monday at the Board of Trade, Whitehall. A good deal of 
evidence relating to the question of vibration was given by Mr, 
Maurice Powell, of No. 2, Kensington Palace Gardens, the town 
clerk of Holborn (Mr. H. C. Jones), Mr. C. FitzRoy Doll, and Mr. 
George Nash, manager to Messrs. Marshall & Elvey. The chairman 
(Lord Rayleigh) addressing Mr. Basil Mott, the engineer, said some 
of the witnesses had stated that they felt the trouble more in the 
time of heaviest traffic. Prof. Ewing suggested there might bea 
difference of speed in various parts of theday. Mr. Basil Mott said 
: there was no difference of speed, but the trains were more numerous 
in the morning and evening. At the busiest time of the day the 
trains were about 2 minutes 50 seconds apart, and in the slackest 
34 minutes. Mr. Mallock said that his observations showed that 
nine out of every ten trains would be going at the rate of 20:5 miles 
an hour, and the tenth at the highest speed of 22 miles. Mr. Basil 
Mott, in reply to Prof. Ewing, said he had examined the road and 
the rolling stock, and had found nothing that would account for the 
alleged increased vibration. The committee adjourned. 


Dudley.—Negotiations are now proceeding with the 
object of bring the whole of the six tramway lines that converge at 
Dudley to a joint terminus in Dudley Market Place. 


France.—The working of the recently constructed lines 
of the electric tramway of Cette are giving every satisfaction, and the 
company has decided upon the construction of a new line and three 
extensions. 


Ealing.—Mr. Clifton Beton managing director of 
the London United Tramways, Limited, writing with regard to the 
Ealing and Brentford extensions of the company’s lines, suggests to 
the Ealing U.D.C. that the Council should give its formal consent to 
the company’s proposals, subject to withdrawal if unable to agree 
on clauses, and the company also offer to construct the lines at 


times and in sections to suit the Council. The letter was referred 
to committee, who are understood to be favourable to the company's 
suggestions. 

Germany.—Under this title our contemporary the 
Elektrotechnische Zeitschrift has just published, according to ite 
custom at this time of the year, a roport on electric traction in “the 
Fatherland " up to September 1st of the preceding year. Without 
entering too minutely into details, we give a few figures that are 
both interesting and instructive. Electric traction has up to the 
date mentioned, been installed in 99 German cities and towns; the 
total length of the street served is 2,868 kilometres; the total 
length of lines laid is 4,254 kilometres; and the number of motor 
car reaches the respectable total of 5,994; while the travellers are 
represented by 3,962. The total force utilised by electric traction 
is 92,498 xkw.—dynamos, 75,608 Kw.; and accumulators, 16,890 Kw. 
Berlin boasts of 42 lines, Dresden 24, and Leipzig 20. The follow- 
ing are a few comparative figures:— 


1899. 1900. 
Passengers carried  .. on or 2 79, 924, 000 91,922,000 
Receipts .. ee ae ES Vs Es 13,987,000 12,942,000 
New lines i 88 
Passengers per day per kilometre - - 2,415 3,910 
Density of traffic 3 car- e 740 783 
Expenses (in mar js 600,000 800,000 


Glasgow,—T wo sections of the newly-equipped electrical 
system were successfully tested on 13th inst., viz., Whiteinch to 
Dalmarnock and Crosshill to Overnewton. Current was obtained 
from the present Springburn station, the new high tension supply 
station at Pinkston not yet being in a sufficiently advanced state to 
supply current. In connection with overhead equipment the Town 
Council have now decided to finish Great Western Road with sides 
poles instead of centre poles, viz., from Hyndland Road to Annies- 
land Toll, a distance of about 1j miles. A complete telephone 
installation is to be fitted between the supply stations and the 
feeder boxes on the streets, some 900 instruments being required. 
The Council have offered a premium for an approved method 
“ which will keep the outside seats on their cars dry during rain 
withoutthe use of waterproof rugs." 


Heston—Isleworth.— A letter is before the U. D. C. 
from the London United Tramways, Limited, announcing that they 
had decided to strike out from their Bill the lines in the Council's 
district in consequence of a demand made by the clerk for the pay- 
ment of costs. 


Huddersfield.—'The income from the  electrically- 
equipped routes from February 14th to 28th amounted to £569 
6s. 1d., or 9'14d. per month per car-mile. The Linghwaite and 
Longwood sections did not begin to run until March 21st. For the 
above period the expenditure was £1,118 17s. 1d. 

As an experiment the Huddersfield Corporation has resolved to 
establish uniform fares inside or outside for three months from 
April lst for their electric and steam cars. The scale is under 1d. 
per mile. 


Italy.— The Mediterranean Railway Company bas 
decided upon the electric equipment of their line between Milan 
and Gallarate with its bifurcations in three different directions 
towards Lakes Majore, Varese, and Lugano to the towns of Arona, 
Laveno, and Porto-Ceresio. 'The length of the line from Milan to 
Gallarate is 40 kilometres, and the three branehes 26, 32, and 33 
kilometres respectively. The current will be collected on the 
third-rail system. The rolling stock will comprise 20 motors and 
20 trailers. The former will be capable of carrying 75 passengers 
and the latter 93. 


Lancashire and Yorkshire Railway.—The statement 
to the effect that the Lancashire and Yorkshire Railway Company 
are about to adopt an electrical system of working its lines between 
Manchester and Bolton is contradicted by the officials—at any rate, 
so we read in a Manchester paper. The chief engineers of the 
company have, however, just concluded a visit to America, where 
that problem has been studied amongst other systems in vogue 
across the Atlantic. 


Light Railways.—The Board of Trade has recently 
confirmed the following light railway orders:—(1) West Hartlepool 
Light Railways (Deviations, &c.) Order, 1901; (2) Ormskirk and 
Southport Light Railways Order, 1901; (3) Kelvedon, i ante ani and 
Tollesbury Light Railway Order, 1901; (4) Morley an 
Light Railways Order, 1901. 


Liverpool.—On Wednesday last week, in the County 
Court, Messrs. Perry & Co., herb beer manufacturers, of Liverpool, 
claimed £50 as damages from the Corporation for injury to a horse 
and lorry and loss of stock through collision with an electric tramcar 
on October 29th last. After a protracted hearing the jury found 
for the plaintiffs and assessed the damages at £25. Judge Collier 
gave judgment for this amount. 


Manchester.—The Electricity Committee on 12th inst. 
passed a resolution requesting Dr. Kennedy, the electricity expert, 
to erect a temporary generating station at Stuart Street, Bradford, 
with the object of providing for the running of electric tramcara 
over the whole of the routes in the city in the summer of 1902. 
The plan decided upon will enable the Corporation to meet its 
obligations to outside authorities as well as the Tramways Com- 
mittee in respect to the working of the tramways. 


Metz (Lorraine).—The town of Metz bas decided upon 
the construction of an electric tramway. It is proposed to establish 
a five minutes’ service inside the town, while in the suburbs the Cars 
will run every 10 or 20 minutes. 
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Middleton.—Major Druitt, Board of Trade inspector, 
last week held an inquiry into the T.C.’s application to borrow 
£37,500 for the construction of tramways as authorised by the 
Middleton Corporation Tramways Order, 1900. The inspector at 
the close stated that he should have great pleasure in recommending 
the application for sanction. 


Municipal Tramways.—In the House of Commons last 
Friday Mr. J. W. Lowther proposed to alter Standing Order 134 C, 
so that when any Bill enabling a municipal corporation to construct 
a tramway outside its own district is submitted to a Committee, the 
Committee may for as much as 42 years protect the corporation from 
being bought out by the local authority through whose area the line 
ig to pass. The present period is 21 years, but Mr. Lowther 
explained that it was adopted when there were no electric tramways. 
Those means of locomotion, it was found, lasted sometimes 42 years, 
and unless municipal corporations were enabled to keep them that 
length of time, those bodies would not be encouraged to construct 
them. The motion was agreed to. 


Newcastle-on-Tyne.—Eleven miles of track are now 
completed; 35 new cars, costing £20,725, are on order. The 
contract for tanks at the generating station has been given to Messrs. 
Smith, Patterson & Co. 


Paisley.—The T.C. have discussed the advisability of 
withdrawing their opposition to the Paisley and District Tramways 
Bill, but by a vote, 16 to 5, they have decided to go on with the 
opposition. = 

Peterborough.—The British Electric Traction Com- 
pany have asked an interview with the T.C. on the subject of a 
supply of motive power, the company being anxious to make their 
plans for the commencement of the proposed electric trams. The 
matter came before the Council on the 15th inst, when it was 
. decided to invite the representative of the company to an 
interview. | 


Richmond (Surrey).—A public meeting, convened by 
the Richmond Tradesmen’s Association, was held on the 14th inst. 
when Mr. J. Clifton Robinson, managing director to the London 
United Tramways, Limited, explained his scheme of tramways 
affecting the borough. The company were willing to spend £30,000 
on widening the Kew and Sheen Roads, pay the Corporation £500 
per annum, use wood paving and give the Corporation the option of 
choosing between the conduit and overhead trolley systems. Within 
the borough there would be a uniform 1d. fare, and cars for the 
industrial classes at reduced fares. A resolution favouring the 
scheme was approved. 


St. Petersburg.—A report on the study of the proposed 
metropolitan railway of St. Petersburg has just been submitted to 
the commission appointed to consider the project. It is proposed 
to construct a circular line with bifurcations, of normal gauge, to be 
worked electrically and built on embankments and viaducts. The 
estimated cost for the entire system is 190 million roubles. A 
revenue of 14 per cent. is anticipated on the first year’s working, 
and 5 per cent. after 10 years. 


Salford.—The authorities, says the Manchester Evening 
News in a lengthy and interesting article, both in the tramways and 
electric departments are vigorously pushing forward the work of 
completing the tramway system for the purpose of running it with 
electric energy. Twelve miles of single track have been laid, and 
450 men are employed during the day and in some cases at night. 
In the use of cement for the foundations the Corporation have been 
more lavish than their Manchester neighbours, but have not gone 
to the same expense as the Liverpool authorities. The article 
speaks in highly complimentary terms of the ceaseless care and 
supervision of Mr. Alderman Linsley, the chairman of the Tram- 
ways Committee, and Mr. Ernest Hatton, the engineer and general 
manager of the tramways system. The new generating station will 
be in Frederick Street, close to the Pendleton Baths, which will 
supply all the power requisite for the propulsion of the cars. 
Although not likely to be ready for some months, the plant is being 
fixed as space permits. Lower down is the car shed, providing 
accommodation for 180 cars of the double-decked type, seating 45 
persons, 20 inside and 25 out. The Corporation will take over the 
tramways portion of the Carriage Company's undertaking on April 
28th next. The first route to be opened will be that from Pendle- 
ton to Victoria Bridge, and the drivers and conductors will be 
taught the new system in relays. The design of the Salford poles 
is rather more ornate than usual. 


Shoreham.—The Shoreham and Hove Tramway Com- 


pany is conferring with a number of local authorities, so as to know 
their requirements for electric trams before applying for powers. 


Sunderland.—The Finance Committee is applying for 
& loan of £31,000 for tramway purposes. 


. Tynemouth.—An electric tram service was inaugurated 
on Monday by thousands. The new line, which is worked on the 
overhead system, reaches from North Shields to Whitley, three 
miles away. The cost, up to the present, has been about £60,000. 


Underground Railways.—The Brompton and Piccadilly 
Circus Railway Company has, says the Financial Times, complied 
with a decision of the Standing Orders Committee of the House of 
Lords by withdrawiug from its Bill the whole of its proposed 
extensions with the exception of about 6 furlongs between Piccadilly 
and Bloomsbury Square. The total length of the abandoned ex- 
tensions is just over 3 miles 5 furlongs, which included the pro- 
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posed extensions to Islington and to Chelsea.  Owing to this 
important amendment 1n the Bill the estimated expenditure by the 
company ion these extensions is reduced from £1,569,689 to 
£334,944. 

The newspaper press is publishing detailed statements to show 
that Mr. C. T. Yerkes has obtained possession of the controlling 
influence in the Metropolitan and District underground lines. 

In the House of Lords on 15th inst. the Charing Cross, Hammer- 
smith and District Electrio Railway Bill and King's Road Railway 
Bill were read a second time. 


Wednesfield,—The U.D.C. is sending a deputation to the 
Wolverhampton Corporation Tramways Committee to see if the 
electric tramway which is to terminate in Heath Town can be 
extended to Wednesfield. This, it was stated, would bea great public 
convenience to Wednesfield and to Wolverhampton. 


West London.—The Times of 18th'inst. contained the 
following from a correspondent:—''The Board of Trade inspec- 
tion of the electrical equipment of the West London tramways was 
carried out on Friday afternoon by Mr. A. P. Trotter, the Board's 
electrical adviser. For an hour or two the ordinary horse-car traffic 
was entirely suspended, and the line between Hammersmith and 
Kew Bridge given up to the electrically-driven cars, of which in all 
30 were in operation. At the same time Mr. R. T. Glazebrook, on 
behalf of Kew Observatory, was watching the measuring instru- 
ments in the generating station at Chiswick, and noting particulars 
of the power put into the line. The data thus obtained will be 
compared with the readings of the magnetometers at Kew 
for the same period, in order to ascertain what effects, 
if any, are produced by the running of the electrical cars, 
and whether the latter give rise to any disturbances in the 
records in addition to those already noticed as a result 
of the Central London Railway or of other causes. If no addi- 
tional disturbances are detected, and provided that the report of the 
Board of Trade's inspector show him to be satisfied with the elec- 
trical arrangements—a point as to which there need be little doubt 
—there is no reason why the public electrical service should not 
start immediately on the sections of the system that are now ready. 
If, on the other hand, the instruments at Kew are found to be 
injuriously affected, it will be necessary for an agreement to be 
reached between the Kew authorities and the company which owns 
the tramways, as to the amount to be paid to the former to enable 
the instruments to be set up in some more suitable location than 
Kew. It is to be hoped that some modus vivendi will quickly be 


arranged between the two parties, not only on account of the com- 


pany, which is being debarred from getting any return on the large 
sums it has sunk in converting its lines to electrical traction, but 
also in the interests of the public, who are prevented from enjoying 
the increased facilities for locomotion which the electrical cars will 
provide.” 


Wolverhampton.—A deputation from the Corporation 
Tramways Committee is this week visiting Paris for the purpose 
of inspecting a new conduit system of traction there. This system 


- has been reported upon very favourably, and the Committee think 


it might prove more advantageous for Wolverhampton than the 
overhead method of traction. Mr. T. Parker, of Wolverhampton, 
electrical engineer, accompanies the deputation to give expert 
opinion. 


TELEGRAPH AND TELEPHONE NOTES. 


Beckenham Telephones.—The Works Committee of 
the Beckenham Urban District Council are considering the following 
resolution, recently forwarded by the Bromley Urban District 
Council :—“ That all the parishes in the Bromley Union be asked to 
unite with this Council in approaching the General Post Office, with a 
view to an installation being commenced by them in this district at 
the earliest possible moment.” 


British Cable Operators.—A cable dispatch from 
Halifax, N.S., says:—'' It is reported from the French island of 
Miquelon that the French administration has given the English 
cable operators, whom it has imported to operate the submarine 
lines ending at Miquelon, their choice of taking the oath of alle- 
giance to France or resigning their jobs. Most of the men have 
done as was demanded rather than quit.” But their hearts are 
true to Poll. Electrical World (New York). 


Canadian Telegraphs.—The Financial Times says :—- 
“There are several newspaper reports in Canada to the effect that 
the Government is negotiating for the purchase of the telegraph 
lines, with a view to conducting this business." 


East Suffolk Telephones.—The East Anglia Telephone 
Company has applied to the East Suffolk County Council to grant 
it facilities for erecting wires in East Suffolk. It appears that 
the company purchased the plant of a man who started a telephone 
system at Southwold and the neighbourhood. Certain facilities were 
offered by the Post Office, and the East Anglia Company was taking 
advantage of them. 


Eastbourne Telephones.—In reference to the appoint- 
ment of an expert (Mr. A. R. Bennett) to report as to the cost of a 
municipal telephone exchange for Eastbourne, and its probable 
extension over the area covered by the Parliamentary division, a 
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conference is to be held, to which the various local authorities 
(urban and rural) have been invited to seud delegates, to discuss 
the exact district to be included in the exchange area. 


The Ownership of Cables in Troubled Waters.— 
On Monday last Sir Charles Dilke raised the following question in 
Parliament :— Whether the cable recently laid between Shanghai, 
Wei-Hai-Wei, and Taku (other than the portion between 
Wei-Hai-Wei and Chefu shown in the Estimates), has been Jaid by 
arrangement with his Majesty's Government, and to whom it 
belongs: And whether, in case the proprietorship of the cable is 
divided between the Eastern Extension Telegraph Company and 
the Great Northern Telegraph Company, the nationality of the 
persons employed in the offices at Shanghai, Chefu, Wei-Hai-Wei, 
and Taku has been provided for in the agreement ; or whether, the 
Great Northern Company beiog the Danish company which uses 
the Russian land lines as part of its svstem, the new cable is subject 
to the same arrangement as those which have previously existed 
with regard to the offices in China of that company. 

In reply, the Chancellor of the Exchequer said the cable between 
Shanghai, Chefu, and Taku (which does not touch at Wei-Hai-Wei) 
has been laid by the Eastern Extension and Great Northern 
Telegraph Companies on account of the Chinese Telegraph Adminis- 
tration under an arrangement which his Majesty’s Government 
recognises and supports. 'The cable is mortgaged by the Chinese 
administrations to the companies for 25 years at least, and they will 
work and maintain it. Wei-Hai-Wei will be served by a branch 
line from Chefu. It is stipulated in the agreement between the 
Eastern Extension Company and his Majesty's Government that the 
branch line shall be worked by a British staff, and that all traffic 
between Wei-Hai-Wei, Chefu, Shanghai, and Hong-Kong shall also, 
as far as practicable, be transmitted exclusively by a British staff. 


Proposed New Cable.—The Hon. W. Mulock, Canadian 
Postmaster-General, who is now in London, is stated to be actively 
interesting himself in a project to run a direct cable between 
Canada and the United Kingdom. 


Russo - German Telegraphs, — The Times Odessa 
correspondent writes :—'' The announcement is made that a new line 
of telegraph is shortly to be constructed between Odessa and Berlin. 


Telegraphic communication between England and India is at 


present conducted over the existing Berlin - Odessa line, while 
London wires for East India and Southern Asia are sent to Berlin, 
thence to Odessa, and on to their destination via Teheran, but in 
consequence of the difficulty experienced in working such a huge 
stretch of line a transforwarding station had subsequently to be set 
up in Odessa. During the last few ycars the number of telegrams 
passing between Odessa and Berlin alone has increased to such an 
extent that it has been found impossible to get through the work 
satisfactorily without a supplementary line." 


Telegraphio Interruptions and Repairs :— 


Canine, IwTrERRUPTED, REPAIRED. | 
$. Louis (Senegal)-Bathurss ee ar . A 1900 .. os 
ell adh parca h ee eo ae ee ee ded 1900 ee es 
Latakia- ee ee [3] . 0 ee June 90, 1899 e ee 
Marseilles- lona .. Js Sale es .. Jan. 7, 1001 v is 
Fao-Bushire  .. , ve .. March 7,1901 ., 
LANDLINBS:— 
Bourn AMERICAN— Communication with Car- 
thagena and Baranquile .. 28 ee Deo. 8, 1900 T T 


Onimaen— Tientein-Pekin ee ee ee ee June 11, 1900 ee eo 
Pekin- e 


0 ee Jane 14, 1900 ee ee 
Kaigan-Maimatchin oe ee ee ee 
Tientein, via Shanghai .. os ee 
Tientsin and Taku via Helampo  .. 
All lines connecting Cochin China with 
Thuanan eo ee ee “ee oe oe Oct. 28, 1900 ee ee 
Communication “via Hanekine" interrupted 
on Persian territory ee ee e ee Feb. 96. 1900 
Mouimeln Bangkok v» ex s .. Feb. 28. 1901 


Baigon-Bangko .. March 18, 1901 .. March 19 


Telephone Wires at Manchester. — The City Surveyor 
has presented an important report to a meeting of the Special 
Committee which has been formed to consider the question of 
dangers arising from telephone wires passing over trolley wires 
used in running electric trams. He stated that 7,798 telephone 
wires pass over the existing tramlines in the city, and 3,781 over 
intended tramlines. There are also in the city about 60 miles of 
telephone wires laid under the public streets. These are in cables 
runuing from the Telephone Exchange. in Portland Street to 
buildings in each local area where subscribera are situated. Each 
cable is opened out on the top of a building in a local area into 
overhead wires connecting to the nearest chimneys or corners of 
surrounding buildiugs in which subscribers were located. The best 
method of dealing with the overhead telephone wires would be to 
sub-divide the distributing areas by laying short leugths of under- 
grouud service pipes from the nearest existiug underground cable 
route to smaller distributing areas off the maiu thoroughfares. By 
this arrangement the wires crossiug the tram routes would be no 
longer required, as the telephone instruments would be served by 
short distributing wires in self-contained areas and cross minor 
streets ouly. The overhead cables were, of course, insulated, and 
contained about 104 wires each. Assuming that the insulation was 
perfect in every case, the danger due to these cables would be mini- 
mised. The danger from postal telegraph wires passing over tram- 
way routes would be reduced by enclosing them in insulating cables. 
A long discussion took place on the report, and it was decided that 
the town clerk should be asked to prepare a report showing the 


position of the Corporation under the Telephone Act, 1899, and 


the agrecment with the National Telephone Company. 


top coverings, top plates, and telephones. 


-for electricity meters. 


Wireless Telegraphy.—In the House of Commons last 
week, Mr. G. Balfour, in answer to Sir R. Penrose Fitzgerald, said 
that certain stations were being erected by the Admiralty along the 
coast to test the value of wireless telegraphy. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam (Holland).—April 1st. The Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switchboards, &c. Conditions from 
the Municipal Printing Office, 10 florins (16s 8d.). Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. 


Aylesbury.—April 22nd. The U. D.C. wants tenders for 


‘establishing and maintaining electricity works. See ‘ Official 


Notices " to-day. 
Bradford.—April 3rd. The Corporation wants tenders 


for a combined motor balancer and boosters, with switch gear for 
same. See “ Official Notices” to-day. 


Brussels.—The Belgian State Railways will shortly con- 


‘sider estimates at the Brussels Bourse for the supply in 20 lota of 


various objects for electric lighting. Particulars from the Service 


de la Traction et du Materiel, Belgian State Railways, Brussels. 


Burnley.— March 23rd. The Tramways Committee 
wants tenders for overhead equipment for electric tramways. See 
* Official Notices " March 1st. 


Burnley.—March 23rd. The Tramways Committec 
wants tenders for rail bonds and cables. See two “ Official Notices " 
March 8th. 


Buxton.—March 23rd. The Council wants tenders for 
an electrically-driven triplex pump (17 H..). See Official 
Notices " March 8th. 


Christiania,— March 30th and April 6th. The Secretary 
of State for Foreign Affairs has received a despatch from his 
Majesty's Consul-General at Christiania stating that tenders are 
invited by the Norwegian State Telegraph Department, not later 
than noon on April 6th, 1901, for the supply of telegraph wire, 
bronze wire, and telephone cables. The Secretary of State has 
received another despatch from his Majesty’s Consul-General at 
Christiania, stating that tenders are invited by the Norwegian 
State Telegraph Department, not Jater than noon on March 30th 
next, for the supply of porcelain insulators, iron angles, brackets, 
Particulars may be seen 
between 12 and 1, at the Technical Department of the Telegraph 
Office in Christiania. 


Colwyn Bay.—March 22nd. The U.D.C. wants tenders 
for one 120-kw. steam dynamo, and switchboard extensions. See 
“ Official Notices " March 8th. 


Dublin.—April 22nd. The Lighting Committee wants 
tenders for condensing plant, pipework, feed pump, superheatcrs, 
mechanical coaling apparatus, crane, and workshop equipment. 
See “Official Notices ” to-day. 


Farnworth.— March 29th. The U.D.C. wants tenders 
See particulars in our “ Official Notices” 
to-day. 

Gorton.— March 22nd. The U.D.C. wants a supply of 
electricity for its district for lighting, for 5, 7, 9 or 12 years. See 
* Official Notices March 8th. 


Gravesend and Northfleet.—March 25th. The B.E.T. 
Co., on behalf of the Gravesend and Northfleet Electric Tramways 
Company, wants tenders for the construction of new tramways and 


reconstruction of existing lines, and for the supply of electrical 
equipment. i 


See “ Official Notices ” March 8th. 


Halifax.—March 26th. The Corporation wants tenders 
for telephone and other cables. See Official Notices March 15th. 


Holland.—March 25th. Tenders are being invited until 
March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lighting station in the city. 


Hornsey.—April 11th. The U.D.C. wants tenders for 
dryback boilers, pumps, economiser, 300-kw. steam dynamos, motor 
transformers, condensing and water cooling apparatus, pipework, 
switchboard, battery, crane, mains, arc lighting, meters and work- 
shop equipment, &c. See Official Notices March 15th. 


Rirkcaldy.—April 15th. The Corporation wants tenders 
for two 80-1. H. p. and three 250-1.H.P. engines and continuous current 
dynamos, storage battery, and 15-ton crane. See “ Official Notices " 
March Y5th. | 


Launceston (Tasmania).—April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. See 


Official Notices" January 11th. 


(Continued on page 505.) 
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THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 


(Continued from page 396.) 

Lancher thal—Sigmaringen.—This isa continuous current 
example. The electrical force is generated by a 182-H.r. 
water-power turbine 
at Lancherthal > 
The turbine revolv- 
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tions, drives by 
belting, two con- 
tinuous current 
dynamos ; another 
machine is pro- 
vided as an 
auxiliary reserve. 
The dynamos (400 
revolutions) gene- 
rate current at 
1.100 volts. 

The energy from 
each electrical gene- 
rator isunited by the 
three-wire system, and is transmitted a distance of 5 kilo- 
metres to a transforming station in the town of Sigmaringen. 

The transforming station is equipped with three con- 
tinuous current transformers as well as with a battery of 
accumulators. Each 
transformer consists 
of a main current 
motor and a shunt 
dynamo—having a 
common shaft and 
revolving at 400 
revolutions per 
minute. 

Tivoli— Rome.— 
The 18 miles electric 
energy transmission 
installation trans- 
mitting current 
from ancient and 
beautiful Tivoli, 
with its famous 
aqueducts, to the 
capital of Rome, 
was fully described 
in the author's 
1892 paper; this 
pioneer Italian in- 
stallation has been 
in steady operation for over 10 years, with a line pressure 
of 5,000 volts, and no serious trouble has interfered with its 
uniform success. | 

In France, the Force Motrice Company has already 
installed eight 1,250-H.P., 3,500-volt three-phase generators, 
and these have been in operation over two years, for the 


supply of power to factories in the environs of the generating 
station. 


| Flot Bev | | 


Fig. 1.—Porta VOLTA CENTRAL STATION, MILAN. 


Fic. 2.— 1, 200-H. P. Two-PHASE ALTERNATORS IN CHÈVRES ELECTRICITY WORKS. 


At the works of the Oerlikon Company, Oerlikon, 
Switzerland, the power is obtained from a generating source 
14 miles away. The energy (three-phase) is transmitted at a 
pressure of 14,000 volts to the works most efficiently. 

In England, with the exception of the well-known 
Deptford installation, practically nothing has been done to 
merit particular attention, but the initial years of the new 
century will probably be witness to a development of the 
principle of power 
generation at the 
coal pits and its 
distribution, that 
will surpass similar 
enterprises, else- 
where; further 
reference will be 
made to the scope 
of the Power Supply 
Companies Parlia- 
mentary defined 
areas. 

The distribution 
of electric energy 
for satisfying the 
requirements of 
electric railways, 
although in a condition of initial evolution, promises 
developments of a strikingly interesting character. It is 
proposed to lead the high pressure current to the trains, on 
which, and only then, will the transformation to the 

| desirable voltage 
be effected; this 
policy will mean 
a considerable 
economy, because 
over the maximum 
distance of any line 
thetransmission will 
always be effected at 
high and economic 
line pressures. 

The Engelberg- 
Zermatt Railway 
in Switzerland, — 
Three-phase alter- 
nators supply energy 
to induction motors 
on the locomotives ; 
the equipment of 
the latter is made 
up of two 75-H.P. 
three - phase 
motors. 

On downward 
gradients gravitation is utilised on this railway; the 
motors when the train is descending stiff gradients, 
become generators, and actually supply energy to other 
trains—the electric energy thus generated is sometimes 
in excess of the railway demand and has to be dissipated by 
water resistances. The speed possibilities of the three- 
phase induction motors applied to each axle, are only 


limited by the structural appropriateness of the permanent 
G 
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way and its rolling 'stock.- Railway speeds of over 100 miles 
an hour, whether on single’ or double rails, are likely to be 
adopted on main or trunk railways. The author has already 
in the 1892 paper, and more recently in the Engineering 
Magazine,* explained! the economic raison d'être of trunk 
railway electric traction. 
The economic possibilities of the principle have recently 
been dealt with by 
an official of one of 
our great railways, 
and they are of 
such an important 
character as to arrest 
the attention of the 
most fossilised 
adherent to the 
miserable thermo- 
dynamicinefficiency 
of the reciprocative 
steam locomotive. 

The Influence of 
the Success of the 
Three-phase Alter- 
nator, — Probably 
the real explanation 
of the remarkable 
spread of high pres- 
sure electric energy 
transmission in 
Europeand America 
is the splendid and 
solid success of the 
three-phase alter- 
nator and its 
electric energy 
product. 
As an example: of its practical use and advantages for 
transmission purposes, one can refer to the Kander installa- 
tion, comprising some 600 kilometres of wire transmitting 
alternating current at a pressure of 16,000 volts. The 
electrie power house on the Kander was illustrated in the 
ELECTRICAL REVIEW of October 12th, 1900. 

The facile way in which this pressure can be lowered for 
factory distribution has brought about a wonderful simpli- 


Fic. 3.—ExTERIOR OF GENERATING STATION AT MARBACH. 


motor machine is now thoroughly substantial, and is' in 
addition the acme of simplicity. 

The remarkable simplicity and effectiveness of oil switch 
and controlling gear has contributed not a little to the popu- 
larisation of high pressure distribution work, and a modern 
electric power distribution plant equipped by either Brown- 
Boveri, Schuckerts, the General Electric Company of 
Berlin, or by the 
Fabrik Oerlikon, 
will leave little 
margin for improve- 
ment; all the re- 
quirements of rough 
every-day work have 
been, with more or 
less perfection, 
adequately met. 

The range of 
applications of the 
high pressure alter- 
nating system is 
widening daily, but 
already it is most 
comprehensive ; the 
fact that the sim- 
plicity of the equip- 
ment has removed 
the necessity of the 
supervision of 
skilled electricians 
has not been with- 
out its effect in 
securing the wide- 
ning patronage of 
high pressure 
alternating systems 
coupled with alternating current motors. The motors are 
now in every day use, driving centrifugal machines, lifts and 
elevators, ventilators and fans, self-acting and ring spinning 
frames and weaving looms, jib and travelling cranes, 
traversers, rolling and wire drawing mills, plunger pumps, 
rotary pumps, automobiles, locomotives. 

Fig. 1 is an interior view of the Porta-Volta central 
station in Milan, generating three-phase alternating current 


Fic. 4.—INTERIOR OF GENERATING STATION AT MARBACH. 


fication, and the highest perfecting of the design of three- 
phase low pressure armature windings. In place of the 
delicate wire-wound character of these motors, involving 
constant repair and a heavy rate of depreciation, that 
reduced considerably the advantage of this system, and 
especially for traction work, u solid system of construction is 
used, in which solid bar windings displace the wire, and the 


.* “The Influence of Electricity upon Railway Locomotion,” 
Engineering Magazine, June, 1899. 


at 3,600 volts line pressure. Fig. 2 illustrates the 
interior of the central station at Chévres, near Geneva, 
generating two-phase current at 5,000 volts line pressure. 
Figs. 3 to 7 show views of the Marbach and Prag 
generating and transforming stations, which were briefly 
described in the preceding article. Fig. 8 and fig. 9 


show latest design three-phase alternating and in- 
duction motors produced by the Maschinen Fabrik 
Oerlikon. 
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THE WIDENING FIELD or INDUSTRIAL APPLICATION, 


Aluminium.—Schaffhausen, famous for its early pioneer 
work in long-distance electric transmission work, is also 
celebrated for the production of aluminium by electrolysis. 


M nm 


Fig. 5.—TRANSFORMERS AT THE PRAG SUB-STATION. 


Faraday had little conception when he visited, {Schaffhausen 
in the early, years of last century as the companion of 
Humphrey Davy that'the picturesque village would be the 
scene of one of the most promising applications of his dis- 
coveries in electric generation, and relating to the influence 


of electricity in effecting changes electrolytically ; this ie 


influence Faraday's consummate skill as an investigator had 
also unravelled. Strangely enough, the product of electro- 


lytic action promises to be a most valuable agent for. 


effecting the economic transmission of electric energy. The 
process is the electrolysis of aluminium dissolved in fused 
cryolite, the object being to obtain the metal aluminium. 


Fic. 6.—SwircH GEARIAT THE PRAG SUP-STATION. 


Phosphorus.—Phosphorus is. produced by distilling a 
mixture of phosphate of lime and alumina with coke. 

Carborundum.—Produced by the fusion in an electric 
furnace of a mixture of sand and coke. The product, a com- 
pound of carbon and silicon, has already been welcomed into 
many factories. Its value, so far, is found in its excellent 
polishing qualities. 

Soda and Chlorine,—Both these agents, of such great 


utility for many of our staple industries, aré now being 
produced by electrolytic effects. There are several processes 
in operation, but that known as the Castner-Kellner is 
illustrative of the principle, consisting in the decomposition 
of a solution of chloride of sodium (common salt) by the 
passage through it of electric energy. The salt solution is 
placed in rocking trays, one of the electrodes being mercury. 
The electrical dissociation sets free the chlorine in a gaseous 
form, leaving the soda in solution as a more or less pure 
hydrate. 

Cyanide of Potassium. — Thanks to McArthur and 
Forrest, this chemical agent, used in a most dilute form, has 
enabled a great part of the gold still remaining in the 
residue from the gold ore crushing stamps, and known as 
tailings, to be economically recoverable. Cyanide of potas- 
sium has consequently attained a high position amongst 
the agents of industry. The process is too complex to 
admit of brief description. 


Fia. 8.—THREE-PHaSE SYNCHRONOUS Motor. (OERLIKON.) 


Fic. 9.—THREE-PHaASE INDUCTION MOTOR. 


(OERLIKON. ) 


Electro-deposition of Copper.—The production of chemi- 
cally pure and high conductivity copper by electro-deposition 
is an important industry. The same process, now 
commercially very economic wherever electric energy is 
obtainable at reasonable rates, is applicable for silvering and 
gilding. 

Electro-fusion Processes.—Moissan has obtained strikingly 
valuable effects by his high temperature electric crucible 
furnace; his results include minute examples of carbon in 
diamond form. 

The author has melted steel in crucibles under a reducing 
atmosphere of CO; once electric energy is obtainable at 
reasonable prices in bulk, it will be economically possible for 
every ironfounder within the area of electric supply to pro- 
duce his own steel castings up to a certain weight. 

Calcium Carbide. This product is a direct sequel to the 
possibility of producing exceptionally high temperatures, 
by which a chemical and fused combination between lime 
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and carbon is possible. This compound, known as calcium 
carbide, when brought into contact with water, evolves a 
highly combustible gas known as acetylene. 


Fie. 7.— Moron GENERATORS IN SUB-STATION AT STUCKACH. 


In Germany, alone, some 15,000 tors of calcium carbide 
are said to have been produced last year. This is equivalent 
in light-producing power to the producticn of 2,700 millions 
of cubic feet of retort lighting gas. Elec- 
tricity may be said to have produced a 
gaseous illuminating agent that will surpass 
its old rival—retort gas. This agent, acety- 
lene, provides a light of hygienic excel- 
lence, and of remarkable luminous beauty. 
It is not necessary to lengthen this long 
record,* indicating the widening scope 
of the field of application. Enough has 
been written to demonstrate the enormous 
value of the electric agent, which, whilst 
producing power and light, provides the 
means to produce new and valuable 
industrial objects. 

The simplicity of the electric generat- 
ing agent, is such that if properly 
armour-clad and dust-proof, it will work 
for years with little depreciation other 
than that due to frictional effect. 


THE ELECTRIC TRANSMISSION OF POWER 
IN THE UNITED KINGDOM. 

The declaration of the Parliamentary 
Committee appointed to examine the 
Electric Power Bills is a sufficient indi- 
cation that any rationally designed project 
for any county or district in England 
will be welcomed and receive the sanction 
of Parliament. The only one of the 
several power schemes applied for thi.t 
did not receive Parliamentary sanction 
was that to provide the Tyneside with 
power; the overlapping of this scheme 
with existing rights probably explains 
the refusal of the Committee to permit 
the Bill to pass. 

The following is a list of the electric 
power supply areas for which Parlia- 
mentary sanction has been obtained (see 
map, fig. 10) :— 

The Lancashire Electric Power Supply 
Company.—This Bill excludes from its 
. the towns of Liverpool, Bootle, 

anchester, Salford and Stockport; with 
these exceptions the Bill covers the entire 
area — about 1,000 square miles — of 
Lancashire situated southof the river Ribble. 

South Wales Electric Power Distribution. —This Bill 


Ihe other applications, such as floriculture, &c., are referred to 
in the author'sſpaper of 1892. 


includes in its operation the entire area of the county of 
Glamorgan, and also that of Monmouth as far as it extends 
to the river Usk, including the town of Newport. The area 
comprised in the scope of the Bill equals 1,050 square miles, 
and in its operation it includes the provision of the right of 
electric power to Cardiff, Newport, Swansea, Barry, Merthyr, 
Pontypridd and Neath. It will be realised by those who 
know the industrial characteristics of South Wales that this 
Bill includes the satisfaction of the colliery, shipping, 
and iron and steel manufacturing districts. The Bill.gives 
the promoters the right to supply electric energy to any 
person for power purposes unless in any area for which 
sanction had already been obtained, but even this area can 
be entered by the Supply Company if reference is made 
to the Board of Trade. 

North Metropolitan Electric Supply Company.—This Bill 
comprises in its operation the right to supply electricity in 
bulk to that area of North London confined within the 
limits of Tottenham in the east, and Harrow in the west, and 
it includes also the growing manufacturing district along the 
River Lea ; the total area comprised is 325 square miles. 

County of Durham Electric Power Bill. The area com- 
prised in this Bill is 250 square miles, and includes the 
main portion of the Durham coalfields, as well as the prin- 
cipal manufacturing and shipbuilding districts on the North- 
Eastern coast. The Bills generally include the power to 
supply energy in bulk to authorised electrical providers. 
This includes :— 

(a) Any electric lighting company. 

(b) Any local authority, company, syndicate or firm, or 


1, Lancashire. 2. Durham. g. South Wales. 4. Midland. 5. North Metropolitan. 6. Yorksh 
(two schemes). 7. Derby and Notts. 8. Clyde Valley (two schemes), 


Fic. 10. MAP SHOWING Coat AREAS (Thick LINES), SUPPLY AREAS SANCTIONED 


(HaTCHED) AND APPLIED FOR. 


person authorised to supply electrical energy, referred to in 
the Act as authorised distributors. 


(c) Any local authority, company, body, or firm authorised 
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‘to use electrical energy for prescribed purposes, and referred 
to as authorised users. 

The electric power would be supplied by the power supply 
companies at prices varying from 3d. down to 0:9d. per B. T. U. 
In addition to these authorised areas of supply there is the 
South Staffordshire Power Supply Company's area ; in this 
application for powers the promoters, with extraordinary 
confidence, have limited the rate per B.T.U. to 1d. for bulk 
customers. 


In the project formulated by Mr. James Swinburne in 


collaboration with the author, the estimate of profitable 
supply in bulk to large customers per B. T. U. was 0°65d. 
This estimate was based upon the most economic method of 
electric supply production, involving the recovery of the 
nitrogen as ammonia and the tar, and the fractional distilla- 
tion of the latter to produce suitable hydro-carbons—the 
gasification of the fuel and its use in internal combustion 
engines always working at full load—and the price of coal 
was taken at 4s. 6d. at the pit. Any serious increase in the 
value of the coal might mean the destruction of the profit 
margin ; this possible difficulty is dealt with by the author 
in another section. | 

Besides the Electric Power areas defined, Parliamentary 
powers are being asked for South Yorkshire, for Derbyshire 
and Nottinghamshire, and for the Clyde Valley. 

. Once we have a few precedents of commercial success, the 
impetus to the power supply enterprise will rival that given 
to railway undertakings in 1845, and few counties in Great 
Britain will then be left outside the influence of Power Bill 
promoters' activity. 

(To be continued.) 


CONTRACTS OPEN AND CLOSED 


(Continued from page 500.) 
Leeds.—April 15th. The City Council wants tenders for 


steam and other piping, pumps, economisers, &c., all for engines of 
4,000 r.H.P. See Official Notices March 15th. 


Leith.—The T.C. wants tenders for a 350-Kw. steam 
ann for lighting or traction. See “Official Notices” March 


London.—April 24th. The Metropolitan Asylums 
Board invites tenders for gas producing plant and gas engines, 
dynamos, accumulators, and switchboard ; Galloway boilers, econo- 
miser feed pumps, i&c., for Tooting Bec Asylum. See Official 
Notices " to-day. 

London.—The Metropolitan Electric Supply Company 
announce in our advertisement pages that they are considering the 
expediency of adopting larger units, and are prepared to receive 
designs, accompanied by fullspecification and approximate price 
(erected at their works in London) for complete two-phase steam 
units having an output of from 3,000 to 4,000 kw. at a pressure of 
500 volts per phase, and at a periodicity of 60 complete cycles per 
second, such units to work in parallel with the existing 1,500-kw. 
units of the company. Asan alternative, similar units generating 
at 10,000 volts may be considered. See Official Notices to-day. 


Madrid.— April 21st. The Secretary of State for Foreign 
Affairs has received a despatch from his Majesty’s Ambassador in 
Madrid, stating that tenders are invited by the Spanish Govern- 
ment, not later than April 21st, for the establishment and working 
of a telephone system in Palencia. Particulars may be examined 
at the Commercial Department of the Foreign Office, between 
11 a.m and 5 p.m. 


Manchester.—March 25th. The Electricity Committee 
is inviting tenders for the following for Bloom Street station :—(a) 
switchboard for connecting four 1,800-Kw. generators to the lighting 
and traction systems; (b) four continuous-current motors for driving 
mechanical stokers and economisers. Specifications, &c., on appli- 
cation to Mr. F. E. Hughes, secretary Electricity Department, Town 
Hall. £1 18. for each specification. 


Newport.—March 25th. The Corporation wants ten- 
ders for steelwork, bunkers, flue, coal conveyer, crane, water-tube 
boilers, stokers, economiser, tanks, compound condensing vertical 
engines, electric generators, condensing plant, feed pumps, &c., for 
electric tramway and power works. See “Official Notices" 
March 8th. 


Partick.—April 9th. The Council wants tenders for 


steam and other pipes, pump, tank, feed water heater, and iron- 


work, &. See “ Official Notices " to-day. 


_ Roumania, — April 3rd. Tenders are again being 
invited until April 3rd by the municipal authorities of Ploesti, 
for the construction of an electric tramway in the town and the 
working of the same during a period of 30 years. 


.104 arc lamps, pillars, and accessories. 


Roumania.—April 10th. Tenders are being invited 
until April 10th by the municipal authorities of Piatra Neamtz for 
the concession for the electric lighting of the town during a period 
of 30 years. 


Salford.—April 9th. The Corporation wants tenders 


‘for wiring for motors, dynamo leads, engine room and switchboard 


connections, &c., at the Strawberry Road generating station. See 
“ Official Notices” to-day. 


Stockton-on-Tees,—March 26th. The E.L. Committee 
wants tenders for an additional 300-Kw. steam dynamo. See 
“ Official Notices " March 15th. 


Sunderland.—March 29th. The Corporation wants 
tenders for india-rubber-covered cables, stoneware casing, wrought- 
iron piping, and cast-iron piping, box frames and covers. See 


Official Notices" March 1st. 


Sunderland.—April 3rd. The T.C. wants tenders for 
See Official Notices 
to-day. 

The Hague (Holland). March 25th. The Communal 


Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 


Warrington.— March 27th. The Corporation invites 
tenders for steel rails and permanent way work; poles, brackets, 
trolley wire, insulators, &c.; electric tramcars. See “ Official 
Notices " March 1st. 


West Ham.—March 22nd. The Council wants tenders 


for cables, cut-out boxes, wattmeters, transformers, wire and wiring 
accessories, and engine-room stores. See “Official Notices” 
March 8th. 


Wigan.—March 27th. The Corporation wants tenders 


for paper cables, trolley line, steel poles, and castings. See “ Official 


Notices March 15th. 


Wolverhampton.—March 23rd. The Tramways Com- 


mittee wants tenders for the overhead equipment of 5 miles of route, 


also feeders, conduits and switch pillars. 


See Official Notices 
March Sth. 


i CLOSED. 
Athens.—We learn that Messrs. Escher, Wyss & Co., of 


Zurich, have received the order for two triple-expansion Corliss 
engines of 1,200-B.H.P. each for driving the dynamos of the central 
station being erected for the electric tramways in Athens, by the 
Mediterranean Thomson-Houston Electrical Company. 


Batley.—The tender of Messrs. J. Fowler & Co., Limited, 
for generating plant, to which we referred last week as being 
accepted, amounts to £5,617. The plant will consist of three steam 
dynamos, having a capacity of 150-KW. each. The dynamos will 
run at 550 revolutions per minute and the pressure is to be 525 volts. 
There will also be a balancer and a motor-generator, capable of 
giving 40 Kw. 


 Belgium.—La Compagnie Internationale d’Electricit¢, of 
Lidge, has just secured an order for a 100-H.P. steam dynamo for, 
the extension of the Brussels central electric lighting station. 


Bournemouth,—At Wednesday's Council meeting it was 
decided to accept the British Westinghouse Company's tender, of 
£28,020, for 38 electric cars (18 bogie and 20 ordinary truck cars). 
Tenders were received from the following firms:—The Hungarian 
Railway Carriage and Machine Works, Limited ; Hurst Nelson and 
Company, Limited; British Westinghouse Electric, &c., Company, 
Limited; Robert W. Blackwell & Co., Limited; Siemens and 
Company; British (? Brush) Electrical, Engineering Company; 


Bramigk & Co.; British Thomson-Houston Company. 


It was also decided to accept the British Thomson-Houston 
Company's tender of £14,733 for steam dynamos, &c. The following 
firms sent in tenders:—C. A. Parsons & Co., British Thomson- 
Houston Company, British Westinghouse Company, Johnson-Lun- 
dell, Lancashire Dynamo and Motor Company, Limited, Siemens 
and Co. Anchor Electric Company, Brush Electrical Engineering 
Company, Bow, McLachlan & Co., British Schuckert Electric 
Company. 


Bradford.—The Corporation has accepted the tender of 
the Leeds Steel Works, Limited, for the supply of steel girder rails 
for the relaying of the Manchester Road line at £7 58. per ton, and 
for fish-plates at £8 15s. per ton. 


Croydon,—The County Council have accepted the tender 
of Messrs. Danks, for the supply and erection at the electricity 
works of two dryback boilers for £1,630. "There were nine tenders 
for the boilers, ranging from £1,630 (the lowest) to £2,600. 


France.— Tenders were opened on the 12th inst. at the 
French Ministry of Posts and Telegraphs in Paris, for the supply of 
a large quantity of gutta-percha insulated electric cables. As all 
the bids were higher than the price fixed by the Postal authorities, 
the orders were not given out. 


Middleton.—The contract for the supply of a traction 
switchboard for the Corporation has been secured by the Brush 
Electrical Engineering Company. 


506. 


THE ELECTRICAL REVIEW. 


[Vol 48. No. 1,217, MAROX 22, 190L 


Partick.—Messrs. D. Bruce Peebles & Co. are to supply 
the dynamos, &c., for the Partick Commissioners. 


Potteries.— The British Electric Traction Company, 
Limited, have placed an order with Frank Suter & Co., Limited, of 
London, for two “ Helios” tramway generators of 440-xw. each. 
These generators are for the Maybank Power Station of the 
Potteries Electric Traction Company. 


FORTHCOMING EVENTS. 


Friday, March 22nd —At 8 p.m. Institution of Junior Engineers. 
; At the Westminster Palace Hotel, Engineering Ques- 
tion Night. 

Monday, March 25th.—At 8 p.m. Society of Arts. Cantor Lec- 
tures. “Electric Railways,” by Major Philip Cardew, 
R.E., M.I.E.E. Lecture III.—Consideration of equip- 
ment and working of a full scale railway for suburban 
and main traffic on the polyphase system. 

Wednesday, March 27th.—At 7.30 p.m. Institution of Electrical 
Engineers (Birmingham Local Section). General 
meeting will be held in the Physical Theatre of the 
University. A paper will be read on “ Polyphase 
Equipment in Factories,” by W. Wyld. 

Thursday, March 28th.—At 8 p.m. Institution of Electrical Engi- 
neers. Ordinary general meeting at Institution of 
Civil Engineers. Papers on “The Electrical Trans- 
mission of Power in Factories,” by H. W. Ravenshaw, 
and “Portable Electric Lamps," by S. F. Walker. 

Friday, March 29th.—Electro-Harmonic Smoking Concert. 

Saturday, March 30th.—Royal Institution of Great Britain. Lord 

| Rayleigh on “ Sound and Vibrations.” (Lecture VI.) 


Thursday, April 4th.—At 8 p.m. Civil and Mechanical Engineers' 
Bociety. Meeting at Hotel Victoria, Northumberland 
Avenue, 8.W. Paper “On the Proportions of Cylin- 
jud 5 . Engines,“ by A. Hanssen, 


NOTES. 


Glasgow Exhibition.— The Glasgow Evening Times 
gives the following list of combined engines and dynamos 
which are to be erected at the Exhibition, and will form the 
generating plant :— 


Builders of engines. Builders of dynamos. H.P. 
Willans & Robinson Crompton 1,200 
Willans & Robinson. | Schuckert m 1,200 
Robey a ... | Scott & Mountain — 150 
Robey ... | Scott & Mountain E 70 
Robey hs Mavor & Coulson T 500 
Ruston-Proctor ... Ruston-Proctor ... "€ 100 
Scott & Mountain Scott & Mountain T 130 
Alley & Maclellan ... | Mavor & Coulson T" 200 
Browett-Lindley ... | Ediswan..  .. = 500 
Belliss & Morcom Bruce Peebles ...  ... 270 
Sissons ..  .. Clark-Chapman ‘ai 125 
Davey-Paxman ... Electrical Con. Co.  ... 376 

Total T in T 4,820 


We understand that the National Telephone Company is 
preparing for the forthcoming Exhibition at Glasgow a 
complete reproduction of a telephone exchange in full work- 
ing order. | 


The I. E. E. and Wiring Rules.—The discussion on 
Mr. Frank Broadbent’s paper on “ Wiring Rules," before the 
Newcastle section, occupied two evenings. At the close 
Mr. Broadbent suggested that as the task was apparently too 
much for the parent Institution, the local sections should 
collect and standardise the rules in their respective areas and 
send the gist of them to headquarters. The Council would 
then have only half-a-dozen sets of rules to consider instead 
of hundreds. By request, the author moved a resolution to 
this effect, which was seconded by Mr. Jos. Jeckyll and 
carried with enthusiasm. 

This appears to be one of the most promising resulta of 
the decentralising policy of the Institution ; we trust that 
the idea will be taken up by the other sections, and the 
present chaotic condition of this matter reduced to order. 


Lectures, —Mr. E. T. Williams, of King's Lynn, delivered 
a lecture at Union Chapel Lecture Hall (Dr. McLaren's), 
Manchester, on 5th inst., entitled ** Electricity in the Service 
of Man." The lecture was illustrated by lantern views. 
Mr. E. W. Hoyle, M.A., of Owens College, presided. 

On Monday night Major Cardew delivered his second 
Cantor lecture on ** Electric Railways" before the Society of 
Arta. 


On 12th inst. Prof. Fleming lectured on “ Telegraphy 
with and without Wires" at the St. James's Hall, Kingston- 
on- Thames. 

Mr. William Tatlow, M.A., has been lecturing at Sligo 
Town Hall on “ Electricity and its Industrial Application.” 

Mr. H. T. Haws lectured before the Nottingham Engineer- 
ing Guild on 18th inst. on “Electrical Engineering as 
Applied to Tramways and Power Schemes. 

Under the auspices of the Eastern Branch of the Secondary 
Teachers’ Association, Dr. W. Peddie, F.R.S.E., gave an 
address on * Recent Developments in Electricity," in the 
Natural Philosophy Class Room, Edinburgh University, o 
Saturday. : 

Personal.—Mr. Wm. Boyd asks us to announce that 
he has severed his connection with the Central London 
Railway Company. During the construction of the line he 
was one of the-engineering staff of the Electric Traction 
Company, joining the railway company's staff when the 
line opened, to organise their electric lighting department, 
of which he has since had entire control. 

Mr. J. A. Robertson, assistant engineer at Stirling electricity 
works, has received an appointment in the electrical depart- 
ment of Messrs. Denny’s shipbuilding works at Dumbarton. 

On Saturday evening, at the Coach and Horses,” 
Greenwich, Mr. J. Swaisland was presented with a cheque 
and address on his retirement after 35 years’ service with 
Messrs. Siemens Bros, & Co., Limited, Woolwich. For 28 
years he has held the position of principal foreman of the 
instrument department. Mr. Geo. Taylor presided over a 
crowded gathering composed of past employés who had 
worked under Mr. Swaisland. Mr. J. Hodgson asked Mr. 
Swaisland, on behalf of the 98 subscribers from all parte of 
the country and even abroad, to accept a cheque and an 
address on vellum. Mr. J. Swaisland replied in suitable 
terms. Various toaste followed. 

. Owing to ill-health, Mr. Rae, of the Kimberley municipal 
electric lighting department, was recently granted leave of 
absence. l 


The Berliner Telephone Patent.—Judgment has 
been given in the case of the American Bell Telephone Com- 
pany against the National Telephone Manufacturing Com- 
pany and the Century Telephone Company in the United 
States Circuit Court of Massachusetts. In this case suit 
was brought to prevent the defendants using microphonic 
transmitters, infringement of the Berliner patent (dated 
November 17th, 1891, but applied for June 4th, 1877) 
being alleged. The decision now given by Judge Brown is 


in favour of the defendants. The judge finds the patent 


invalid because at the date of application Berliner had not 
made the invention covered by the patent, the invention 
described in the patent being radically different from the 
invention del iin the application. A further ground of 
invalidity is found to be the 1880 patent of Berliner, in 
which the same invention as covered by the 1891 patent is 
disclosed. The decision is regarded as one of great impor- 
tance by the independent telephone companies in the 
United States. A previous judicial decision annulling the 
patent was reversed on appeal. In the reports so far received 
no indication is given as to whether an appeal will be mad? 
in the present case. 


A Carnegie Gift.—New York Science says that Mr. 
Andrew Carnegie * has presented $82,500 to the Iron and 
Steel Institute, London, for the foundation of a research 
scholarship.” Mr. Carnegie and Mr. Pierpont Morgan, as 
representing the United States Steel Corporation, will do 
their level worst for the steel manufacturing business of this 
country, but Mr. Carnegie as Mr. Carnegie helps us to better 
prepare ourselves to fight him by the foundation of a 
scholarship! Will Mr. Morgan please do the same? 
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Trade Announcements,— The Northern Electrical 
Company has purchased the installation department of the 
Keighley Electrical Engineering Company, Limited, and 
intends carrying on business at Keighley, Doncaster, York, 
Grimsby, and elsewhere, under the joint management of 
Mr. Percy Watson and Mr. Stephen and Frederick Emerson, 
who have had a long and wide experience. 

 Messrs. H. Schomburg & Söhne, of Berlin, have appointed 
Mr. F. W. Ostermann, of 27, Leadenhall Street, London, 
E.C., their sole representative for England and the Colonies. 

We W that Mr. A. H. Hunt is leaving the 
Edison & Swan Electric Co., and starting business on 
his own account, having taken premises at 59, Gresham 
Street, for showrooms, stores, and offices. He intends 
supplying the trade only with plant, fittings, and accessories 
of all kinds. Mr. Hunt’s long experience in the electrical 
industry, extending over 16 years, including eight in the 
service of the Ediswan Co. in a responsible capacity, con- 
nected with buying, estimating, pricing, and other technical 
and administrative work, will stand him in good stead in his 
new sphere. 


Niagara Falls—Buffalo Transmission Line.—The 
Niagara Falls Power Company is building a new power 
transmission line between its central station at Niagara 
Falls and its terminal station in Niagara Street, Buffalo. A 
very important feature in the construction of this new line 
is that aluminium cables are being strung upon it. The new 
cables are three in number, or one three-phase system. The 
cable used is of 300,000 circular mils, and is composed of 37 
strands of wire, size about No. 10. This is the first 
application of ‘aluminium cable to transmission purposes by 
this great power company. As copper is nearly 8j 
times as heavy as aluminium, the aluminium cable 
is much lighter than a copper cable of a size to do the 
same work would be. This fact makes it possible to set the 
poles of the new line farther apart than are the poles of the 
old line. 
are placed about 75 feet apart, while the poles of the new 
line are 112} feet apart on the average. This is a material 
factor in reducing the cost of construction. Another 
economy is effected by the new right of way, followed by 
the new line. By this route, the distance saved is over 
three miles, As soon as the new line is ready for trans- 
mission, the voltage on both lines is to be changed. 
At present the voltage of the power sent to Buffalo 
is 11,000, but it will be raised to 22,000. This 
i of increasing the amount of power sent 
to 30,000 H.P. At present the amount 
being sent over the copper line is 10,000. While the 
work of constructing the new line is in progress, careful 
attention is also being given to straightening out the crooked 
places on the old line. In selecting the new right of way, 
care was taken to have it as straight as possible. 
The fact of its being straight lessens the strain on 
‘the cables, and there is less liability of the cables 
pulling away from the pins and insulators. How- 
ever, the Niagara Falls Power Company has enjoyed 
great freedom from accidents of this kind, and for over a 
year there has been but a single very brief interruption of 
the power service between Buffalo and Niagara Falls. The 
aluminium cable for the new line was furnished by the 
Pittsburg Reduction Company. The aluminium was made 
in this company’s Niagara Falls works, and the wire for 
the cables was drawn in the Kensington, Pa., plant. Thus 
the power of Niagara and the furnaces and mills of Penn- 
M have joined in furnishing to the world another great 
wor 


Appointments Vacant.—The St. George's Union wants a 
chief engineer to take charge of ita heating and electric light 
plant. An inspector of motormen is wanted at Southend- 
on-Sea. 


Motor Cars in Warfare.—Major H. C. L. Holden 
lectured at the Royal Artillery Institution the other day on 
„The Automobile and Its Possible Uses in Warfare," He 
placed electrical vehicles outeide the range of practical use. 


For instance, the poles of the old transmission line 


The Electro-Harmonic Society.—On Friday evening 
next the last smoking concert of the present season will take : 
place. The programme is an exceptionally good and varied 
one, and what with orchestral selections (amongst them the 
charming * Nell Gwyn" dances by Edward German), recita- 
tions, short stories by Mr. Frederic Upton, humorous 
Sketches by Mr. Harrison Hill, violin soli and songs, there 
should be something to please all tastes. 


„ REE um d 


CITY NOTES. 


Oxford Electric Company, Limited. 


THE annual meeting was held on 8th inst., Sir Henry C. Mance 
presiding. 

The CHAIRMAN said that the revenue account showed a profit of 
£5,125 3s. 8d. After providing £1,965 10s. 1ld. for debenture and, 
other interest, and writing off £254 Os. 11d. on account of hire- 
purchase installations, the available balance of net profit was £2,905 
lis. 10d., which the directors proposed to appropriate as follows: 
In payment of a dividend at the rate of 5 per cent. per annum on 
the share capital, £2,500, and in adding £250 to the reserve and 
renewal of plant account, which would then amount to £2,000, 
leaving £155 11s. 10d. to be carried forward to next year's accounts. 
The capital expenditure in 1900 amounted to £6,020. A new 
Paxman Economic ” boiler had been installed. The new unit of 
generating plant (225 xw.) had just arrived at the station. It had 
been manufactured for them by the Electric Construction Company, 
of Wolverhampton, and was coupled with a Willans high-speed 
engine. This type was different from the machines they had been 
hitherto using, but it had been adopted in order to effect a saving 
of space at the generating station, and tc avoid the loss of power 
absorbed by the belts. Their present plant, including this new 
generator, would, with the addition of one or two transformers, 
enable the generating station to supply about 45,000 or 50,000 
8-o.P. lamps installed. At present, as near as they could estimate, 
they had the equivalent of 34,000 8-c.P. lamps connected. The 
expenditure under the heading of mains, £3,027, had been in con- 
nection with the extension of the supply. The item hire-purchase 
installations, £1,001, represented the cost of 45 hire-purchase 
installations arranged for during the year. They have added more 
than 2,000 lamps to the system. The amount written off this item 
was taken on the basis of the cost of the installation divided by the 
period of time for which the payment of the rental was guaranteed. 
To defray the cost of the capital expenditure during 1900, £5,700 
debenture stock had been issued. Passing to the revenue account, 
they would naturally expect that their coal bill bad been greater 
than during the previous year. In the first place, they had gene- 
rated more current, and, secondly, the price per ton of all 
classes of coal had been considerably higher in consequence of 
the war and other causes. The cost of coal per unit delivered had 
been 76d. The wages at the distributing stations were slightly 
lower, but their high-tension mains had given trouble, necessitating 
a good deal of labour being expended upon them. Fortunately 
these mains were the less costly portion of their system of distribu- 
tion. The expenditure under this head had been entirely confined 
to the maintenance of the high tension system, no trouble whatever 
having been experienced with the low-tension distribution mains. 
Passing to the credit side of the revenue account, the increase in 
revenue, notwithstanding the reduction of price, had been £336, the 


‘number of units sold having been 13 per cent. more than in 1899. 


The net revenue from street lighting was somewhat less by reason 
of the increased cost of materials, especially that of carbon. In 
explanation of the reduced amount of gross profit, it must be borne 
in mind that this had been occasioned by the reduction in the 
maximum price from 7d. to 6d. Time must necessarily elapse 
before even a substantial reduction in the price of current would 
have its full effect. The numberof consumers added had been about 
80, and the total number of lamps added had been 3,722, as against 
3,638 in the previous year. The report was adopted. 


Potteries Electric Traction Company. 


Mz. ExtirLE GaRCKE presided at the meeting held on Tuesday at 
Cannon Street Hotel, and in moving the adoption of the report, he 
said that the carrying into effect of the agreement between the 
Potteries Company and the North Staffordshire Company had 
resulted in the accounts being prepared in a much simpler form. 
The amount paid to the North Staffordshire Company was £11,425. 
On the other side in the accounts appeared £9,799, which was the 
proportion received on the debentures and shares which this com- 
pany holds in the North Staffordshire Tramways Company. The 
progress of the company during the year had been really very much 
greater than was perhaps apparent from the results shown in the 
profit and loss account. The alteration in the form of the accounts 
rendered a correct and complete comparison impossible. It might, 
however, be of interest to give a few figures by way of showing 
what a great work the company was doing. Five years ago the 
total passengers carried by the N.S.T. Company were about 
3,000,000. During the past year this company carried nearly 
10,000,000. The total receipts five years ago were £18,600, and last 
year over £54,000. Various circumstances had combined to have 
an adverse effect upon the year’s net results. All undertakings of 
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the kind had been seriously prejudiced by the high price of fuel, 
the difference in their accounts in this respect being about £1,000. 
The rate of wages was rather high, and would continue so. 
The cost of insurance against accidents would be reduced 
in future. The strike of potters and  bricklayers, which 
lasted about two months, had affected them, not only by 
reducing the traffic for that period, but by delaying the com- 
pletion of the power house, and, in turn, preventing the opening 
of some of the outlying lines. The loss of traffic would be about 
£1,000, and the delay in opening the Chesterton and Silverdale 
route would be about another £1,000. But for these exceptional 
items, the net result would have been larger. The net profit was 
£13,839, out of which they paid 5 per cent. on preference shares aud 
2 per cent. on the ordinary, and placed £500 to depreciation. 'The 
last item they thought was ample on this occasion, having regard to 
the fact that the line, rolling stock, and power houses were kept in 
a high state of efficiency, and the cost of that maintenance was 
entirely charged to revenue account. If one made a minute analysis 
of expenditure on maintenance, they would have no difficulty in 
justifying a fairly large proportion of that account being charged to 
capital, but the board thought that it was better that the lines should 
be maintained in the fullest state of efficiency out of revenue, and 
the surplus, after paying reasonable dividends, should be applied to 
building up a strong reserve or sinking fund to protect them against 
the risk of expiring tenure and possibly, in years to come, the 
replacement of permanent way or some of the plant. He had, 
therefore, no doubt that on future occasions they would advise 
them to put even larger sums to the reserve and sinking fund. 
The traffic receipts would show a very considerable increase during 
the current year. The £54,000 which they had received in traffic 
this year had been in respect of only a small portion of the total 
system which the company was now operating. Only a small 
terminal piece of line now remained to complete, and when that 
was ready they would be running 30 milesofline. They had issued 
£125,000 44 per cent. debenture stock. The issue was made at a 
time which was not very favourable for an issue of that kind, and 
the subscriptions did not come up to expectations. It was necessary 
to withdraw the first issue and make a second under improved con- 
ditions. The British Electric Traction Company assisted them in 
the matter, and agreed to guarantee the principal, interest, and 
premium, and with that very improved guarantee they were able to 
establish a really gilt-edged security, and there was no difficulty in 
raising the debentures. The B.E.T. Company assisted the com- 
pany further in the matter and paid the expenses of the issues, and 
by way of consideration for those services the Potteries Company 
gave them the option of taking up the remaining £75,000 deben- 
tures at par at any time before April 27th this year. There was an 
amount in abeyance as claimed by the contractors. The amount 
was referred to arbitration, and was not yet completely settled. 
It was a matter of about £5,000 to £6,000. They were applying 
for a light railway order for certain extensions. The chair- 
man referred to the opposition which they met with 
in earlier times at the hands of local authorities, but 


. experience had shown that when they got their electrical lines to 


work these authorities appreciated the value of services that the 
company was rendering in their districts. They were being pressed 
by local authorities to extend the lines to outlying villages, but the 
capital outlay involved was very considerable, and unless they 


could thoroughly satisfy themselves that the capital was likely to be. 


remunerative they would not feel justified in extending to sparsely 
populated districte around the Potteries. For such places, however, 
they were trying the experiment of a service of steam omnibuses. 
If successful, they would extend it. They werc negotiating with 
local authorities for transfer of electric lighting powers. They 
could supply, from their power stations, small places which could 
not afford to do the work for themselves. 'The company was 
establishing a service for carrying parcels and goods throughout the 
Potteries district. After referring to several minor matters, the 
speaker formally moved the adoption of the report. 

Major PILKINGTON seconded, and it was carried unanimously 
after a few questions had been asked and satisfactorily answered. 

The retiring directors and auditors having been re-appointed, a 
resolution was passed increasing the capital from £400,000 to 
£600,000 by the creation of 20,000 £10 shares. The mceting then 
became special to approve certain alterations in the articles. 


Imperial Tramways Company. 


THE report of the directors to be submitted to the meeting to be 
held to-morrow at Bristol r2ads :— 

“The directors beg to submit the balance-sheet and general 
revenue account made up to December 31st last, together with 
details of the revenue accounts of the subsidiary companies. 

“ Middlesbrough, Stockton and Thornaby Electric Tramways.— 
The gross receipts of these electric tramways amounted to 
£47,218 178. 9d., and the number of passengers carried to 8,782,970, 
compared with totals of £45,372 13s. 8d. and 8,307,322 in the pre- 
ceding year. These figures indicate a steady development and 
increasing popular favour, results which the directors are fostering 
In every possibly way in their conduct of this important business. 
The net profit for the year amounts to £14,637 10s. 9d., which is 
slightly in excess of that of the previous year, and represents a 
return of about 6; per cent. upon the capital employed. The 
extension of the Middlesbrough line to Clarence Ferry is in course 
of construction and the additional rolling stock under order, so that 
this branch will be opened in good time for the summer tratlic. 

“ Darlington Tramways.—The net profit resulting from the year's 


operation of this horse tramway amounts to £738 13s. 6d., and this 
sum is carried to the credit of the general revenue account. The 
Corporation have recently made overtures to the company with a 
view to the immediate acquisition by the authority of the company's 
undertaking and orders, and friendly negotiations are now pro- 
ceeding which will probably result in terms being agreed. 

“ London United Tramways.—As usual, the directors’ report and 
accounts of this company are reprinted in their entirety for the 
information of the Imperial shareholders. In the course of the 
year the Imperial Company have increased their interest in this 
important undertaking to the extent of 10,000 preference shares 
and 2,000 ordinary shares. Of the former, 2,000 shares are fully 
paid up and carried dividend for the whole year, and 8,000 shares 
have £1 5s. per share only paid up, and receive dividend for the 
second half-year. The 2,000 new ordinary shares have as yet only 
£1 per share paid up and will rank for dividend as soon as the 
London United lines are put into electrical operation. The divi- 
dend on the fully-paid ordinary shares was at the rate of 10 per 
cent. for the whole year, and the income from the Imperial Com- 
pany’s investment amounted to a total of £16,900 for the period. 

* Reading Tramways Company.—The year’s working of this com- 
pany’s horse tramway system continues to show a satisfactory result, 
the net revenue being again sufficient for a dividend at the rate of 
8 per cent. on the share capital, the whole of which is owned by 
the Imperial Company. The Board of Trade have appointed Sir 
Frederick Bramwell, Bart., F.R.S., as the arbitrator to determine 
the price to be paid by the Corporation for the Reading tramways, 
but the Corporation have recently inquired if the directors were 
willing to suggest a reasonable price for agreement in order, to 
obviate the necessity for any arbitration, and the directors are 
giving the subject their careful consideration. 

“ Corris Railway Company.—The result of the past year's working 
is again satisfactory, and a dividend on the ordinary stock at the 
rate of 6 per cent. for the year has been received. 

» “ General.—It will be seen that the company's net revenue account 


for the year shows an available balance of £35,286 3s. 2d., and after 


payment of interest on the debenture stock for the whole year, and 
interim dividends on the preference and ordinary shares in respect 
of the half-year to June 30th last, amounting together to £23,386 
9s. 2d.,it is proposed to appropriate the balance as follows:—In 
payment of dividend at 6 per cent. per annum on the preference 
capital, £3,000; final dividend at 84 per cent. per annum on the 
ordinary capital, £8,500 ; and to carry forward to the next account 
the remaining sum, £399 148. In addition, the reserve funds have 
been increased during the year from £69,203 to £72,789. During 
the year the balance of the debenture stock has been issued, and 
the proceeds applied to the further investment above referred to in 
the London United Company. The directors consider that the 
company's position is such, that the preference dividend ought to 
be paid on fixed half-yearly dates, and accordingly in future the 
dividend will be paid on the preference shares at the same time as 
the debenture interest, i.e., on January lst and July Ist in each year. 
Mr. George White (director) and Messrs. James Fraser & Sons 
(auditors) retire at the ensuing meeting, and will be proposed for 
re-election. The dividends will be posted on the 25th inst." 


Baker street and Waterloo Railway Company. 


THE report to December 31st, 1900, states that the position brought 

about by the failure of the contractors, the London and Globe 
Finance Corporation, is receiving careful attention. The company 

has ample assets in cash, shares, and debenture stock to provide for 

the completion of the line, and negotiations are in progress for the 

transfer of the contracts to other parties. The directors are not, 

however, at present able to make any definite statement on the 

subject. In the meantime the works are in progress. The Marquis 

of Dufferin and Ava has resigned his seat on the board. 

Mr. Hare presided at the half-yearly meeting, held at West- 
minster Palace Hotelon Monday. He stated that the total assets 
available to meet further expenditure on capital account amounted 
to £2,660,617. He proceeded to explain the position under the 
agreements between the company and the London and Globe 
Finance Corporation. The position with regard to the contract 
entered into for the construction of the railway authorised by thc 
Acts of 1899 and 1900 was that the contractors had so far not been 
called on to commence, but by going into liquidation they had 
rendered themselves unable to perform it, and the company was at 
liberty to regard the contract as abandoned, and prove in the 
winding-up for any damages it could show it would suffer by 
that contract not being carried out. The company had ample 
assets to provide for the completion of the line, and nego- 
tiations were in progress for the transfer of the contracts 


‘to a strong financial syndicate, and the directors had reason 


to hope that those negotiations would terminate satisfactorily. 
Referring to the progress of the works, he stated that at the south 
end the railway began at the Elephant and Castle. Following in 
the direction of Waterloo Station, the site of the Indigent Blind 
School, on which the generating station was to be built, was 
recently purchased by the company for nearly £150,000. At 
Waterloo Station the South-Western Railway Company had been 
arranged with as regarded the means of communication. The 
station shafts had now been sunk, and from within about 130 yards 
of this point the western running tunnel had been driven under the 
river up Regent Street a little to the north of Vigo Street. The 
eastern tunnel had not yet been driven under the river; they were 
waiting for the shields that had been driving the western tunnel to 
be available, and these were now released. Commencing at the 
Staging in the river this tunnel had been driven to the north of 
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Vigo Street, with the exception of a very small gap in Cockspur 
Street and at the bottom of the Haymarket. One of the station 
tunnels at the interchange station on the Embankment and both at 
Trafalgar Square and the two at Piccadilly Circus had been con- 
structed, as well as the station shafts and the subways at Piccadilly. 
The next point at which the work was in progress was at the 
Oxford Street Station, where the site had been cleared and the 
sinking of one of the shafts was about to be commencd. Going 
north to Baker Street, the station shafts had both been sunk, and the 
western running tunnel had been driven to the top of Portland 
Place, while the up-tunnel had reached a point in Regent’s Park 


about 600 yards from Baker Street. The works on the section. 


between Baker Street and Paddington had not yet been 
commenced. The railway, running as it would through the 
very heart of central London and forming connections with 
about 12 other railways (including the other lines authorised) and 
numerous tramway lines, followed a route second to none in London. 


The high rate of working expenses on the Central London during 


the first five months was not to be taken as any criterion of what 


the rate of working electric railways would be in the future, and 


their company would have the advantage of profiting by the experi- 
ence of the Central London Railway. A committee was now 
inquiring into the cause of the vibration of which so much had been 
heard of on that railway, but there was little doubt that the engi- 
neers would be able to obviate vibration on the Baker Street and 
Waterloo line. On the Waterloo and City and the City and South 
London Railways he was not aware that there had been any com- 
plaint of vibration. "There were several schemes before Parliament 
for the construction of electric railways in London, but it was 
doubtful if any of them would be allowed to proceed this session. 
If so, the directors would carefully watch the interests of the 
company. 

Sir ALGERNON WEST seconded the motion. j 

At & special meeting resolutions were passed approving the 
Brompton and Piccadilly Circus and the Charing Cross, Euston and 
Hampstead Railway Companies’ Bills. 


Notting Hill Electric Lighting Company, Limited. 


THE eleventh annual meeting of the shareholders of this company 
was held on Tuesday last at the offices, 140, High Street, Notting 
Hill Gate, Sir W. Crookes, F.R.S., presiding. 

The CHAIRMAN, in proposing the adoption of the report, said he 
regretted that the accounts did not show a corresponding increase 
in the profits as compared with those of the previous year. The 
capital expenditure during the year had amounted to £27,639, 
raising the total expenditure on capital account to £164,990. The 
principal items of expenditure last year were on account of new 
mains and on machinery to meet the increased demands for current. 
The cost of the new mains amounted to £12,198 and the additional 
expenditure on fixed machinery to £8,282, representing the cost of 
the motor generators and accessories in the distributing stations. 
Those were required by the company to enable them to utilise the 
current generated in the Wood Lane works. The sum of £6,514 
spent on land and buildings was represented by the site and 
buildings at Lancaster Road and the new buildings at the 
rear of the company’s premises in Notting Hill Gate. 
Turning to the revenue a the profit amounted to 
£9,856, and, comparing that with the profit of the previous 
year, there was a reduction of £504. That was more than 
accounted for by the two items of the extra cost of coal, and the 
cost of renewing the accumulators. But for those payments the 
profit would really have shown an increase of 10 per cent. The 
price of coal still remained high, but they might look forward to 
some reduction, and, of course, they did not anticipate a 
repetition of the expenditure of £1,200 on accumulators for 
a long time. The net revenue account showed a balance of 
£7,444, after deducting depreciation and interest on deben- 
tures and the new ordinary shares The depreciation and 
renewal account had been raised from £6,000 to £11,000 by the 
addition of the premiums received on the issue of the new shares 
and debentures, and by putting aside out of the profits £742. That 
might not appear a very large sum, but the directors considered it 
sufficient, as they were adding the whole £4,257 received as 
premiums, and were not charging against that account the £1,200 
spent on renewals and accumulators. It was rather a matter of con- 
jecture as to what amount of capital they would have to spend this 
year, as it depended to a large extent on when they were able to 
obtain a site for the generating station in the South-Western 
portion of their area of supply. Regarding the progress of the 
company, at the end of the first year, 1891, they had 77 customers. 
They now had 1,191, and the number of lamps connected had in- 
creased from 6,056 to 68,505. He would like to refer to the serious 
difficulty the company had had to contend with in the overloading 
of the present mains and the inability of the plant and machinery 
adequately to meet the demand for current during the winter 
months. To that was due the fact that during some of the dark 
days of winter they had had complaints as to the inadequacy of the 
pressure. That was due to tueir being compelled, almost against 
their will, to take new customers, while in reality they were only 
able properly to supply those to whom they had already bound 
themselves. The result was that their machinery was overworked 
and some of it was put temporarily out of gear, but so far as their 
customers were concerned, all they suffered was an occasional 
dimness of light. That was a novel and unpleasant experience 
for them, as well as for the company, but they had already 
obtained sufficient power to cope with their present require- 


ments, and they sincerely trusted that such an annoyance 


would not recur. 'Their thanks were due to their customers for 
their forbearance and consideration. The directors, in the Bill 
they were promoting in Parliament, were taking powers to 
acquire compulsorily a site in the Addison Road district in 
order to erect thereon a distributing station. Two sites had been 
scheduled. Objections had been raised by the freeholders, out as it 
was not intended to generate the electricity or to have engines or 
boilers on the site, and as the buildings to be erected would merely 
contain some practically noiseless transforming and distributing 
machinery, he hoped Parliament would pass the Bill They were 
now able to send out a considerable quantity of current from Wood 
Lane, but unfortunately it would not be available in the Addison 
Road district until they could erect machinery to distribute it in 
the area. They were therefore in the unsatisfactory position of 
having to refuse customers in that district until they could fix a 
date for the erection of the distributing station. It must, however, 
not be overlooked that they had certain obligations to perform in 
accordance with their provisional order, and consequently some 
way out of the difficulty must be found, and any delay in obtaining 
the compulsory powers they sought would be a serious 
matter. Once out of that difficulty he hoped they: might look 
forward to a long period of prosperity. To supply the northern 
part of their district in Notting Hill a distributing 


station had been erected and would soon be in operation 


in Lancaster Road. It was now being equipped with the necessary 
machinery to utilise the current received from the Wood Lane 
Works. The other distributing station at the rear of the company’s 
offices had been working satisfactorily for some time. The engineer 
advised that these arrangements as soon as they were complete 
would enable them to resume connecting new customers in all parts 
of their area of supply and very largely to increase their business, 
and from the number of applications already received it was evident 
that much business awaited them. 

Mr. J. W. Swan seconded the motion, which was carried unani- 
mously. ö 

The retiring directors and auditors having been re-elected, an ex- 
traordinary meeting was held, when the resolution approving of the 
company's Bill now before Parliament, which was passed at a 
meeting held on February 27th, was confirmed. 


Direct Spanish Telegraph Company. 


THE directors’ report for the year ended December 31st, 1900, to be 
presented at the meeting to be held on Tuesday, March 26th, reads 
as follows :— 


The annexed accounts for the year ended December 81st, 1900, show, after 
providing for interest on, and redemption of, debentures, a balance to the 
credit of revenue of £10,817 188. 9d. After adding the usual sum of £5,000 to 
the reserve fund, the balance will amount to £5,817 18s. 9d., and the directors 
recommend the declaration of dividends for the year 1900 of 10 per cent. on the 
preference shares and 4 per cent., free of income-t«x, on tha ordinary shares, 
amounting to £6,448 11s. 8d. Half of this amount was distributed on October 
Ist, 1900, as an interim dividend for the balf-year ended June goth, 1900. There 
will then remain a balance of £869 7s. Id., which it is proposed to transfer to 
the contingencies account, and this account will then amount to £566 2s. 6d. 
The traffic receipts show an increase of £1,049 8s. 4d. as compared with the 
year 1899. The ordinary working expenses show a decrease of £210 4s. 9d. as 
compared with the year 1899. On November 17th, 1900, the Falmouth-Bilbao 
cable broke at a distance of about 70 miles from the Spanish landing. The 
Eastern Telegraph Company's cable ship Amber was engaged to effect the 
necessary repairs, and left as soon as possible, but owing to exceptionally bad 
weather experienced in the Bay of Biscay, the ship was only able to complete 
the work on December 18th, 1900. The cost of these repairs, viz., £6,975 138 3d., 
has been taken from the reserve fund. The directors regret to state that the 


Bilbao cable again broke down quite close to the Spanish coast on December 


27h, having been severed by a ship's anchor. The cable was restored on 
January 23rd last, and has worked weill since. On January 6th, 1901, the 
Barcelona- Marseilles cable was found to be broken, and owing to a continuance 
of very bad weather in the Mediterranean, it has not been possible to repair it 
up to the present date. It is hoped, however, that it will be restored in a few 
days. The considerable expenditure which will be oocasioned by these breaks 
amply justifles the policy of the board in not paying more than & 4 per cent. 
dividend on the ordinary shares, and in building up a reserve fund. It was 
found necessary to relay and deviate a considerable portion of the underground 
lines connecting the company's office at Bilbao with the landing-place of the 
cable. With the alterations previously made, there are now practically two 
new underground cables at Bilbao. The cost of the work was 41, 589 14s., which 
the directors have taken from the reserve fund. The Quinquennial Inter- 
national Telegraph Conference was to have been held in London in May, 1901, 
but owing to the lamented death of the Queen, the British Government has 
postponed this Conference till 1902. Mr. F. Alexander Johnston ia the director 
retiring o Base, and offers himself for re-election. The auditors, Messrs. 
Deloitte, Dever, Griffiths & Co., retire, and offer themselves for re-election. 


Davis & Timmins, Limited. 


Sm HENRY Mance presided at the annual meeting of this com- 
pany held at Winchester House on 14th inst. In moving the 
adoption of the report, the chairman congratulated the shareholders 
upon the state of the business, and expressed deep regret at the loss 
sustained by the death of the late managing director, Mr. Davis. 
Mr. Le Neve Foster had been appointed to his place, and would be 
assisted by Mr. George Davis. After going through the various 
items in the accounts, the chairman said that during the year £8,275 
had been expended upon additional machinery, most of «hich is 
now in position, and includes a gas engine and gas generating 
plant. During the year they had carried out the work of equipping 
their factory with electric driving. The net profit of the year, in- 
cluding the amount brought forward, and allowing for depreciation, 
was £11,356. The directors proposed a dividend of 8 per cent. on 
the ordinary shares, leaving £1,990 to be carried forward. A 
portion of the machiuery at York Hoad is being moved to Wood 
Green, so as to give the space which is so badly needed at the 
former place, and also for the purpose of placing machinery of the 
same class under the same management. | 
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Mr. Lz NEVER FosrRB, in seconding the adoption of the report, 
paid a tribute to the memory of the late Mr. Davis. 

The report was unanimously adopted, and the auditors were re- 
elected. 


Newmarket Electric Light Company. 


THE annual meeting was held on Monday, Mr. G. H. Verrall, 
presiding. The directors in their report stated that they were 
satisfied with the steady progress that had been made during the 
past year. Equivalent to over 2,000 8-c.P. lamps had been connected 
to the mains. The protit on the year's working, added to £47 8s 9d. 
brought forward from the last account, amounted to £581 14e. 2d., 
which after providing for the debenture interest, £375 19s., left a 
balance of £205 15s. 2d., which it was proposed should be carried 
forward to next year. 

The CHAIRMAN stated that at the present moment there were con- 
nected with the mains 7,4318-c.P. lamps, for 101 consumers, and 
applications had been received for a further 1,415 lamps, from eight 
consumers. The company were putting down additional plant for 
the supply of 6,000 8-O.. lamps. When the mains were extended 
to additional roads, he had every reason to believe that there would 


It is proposed that the warrants for the dividend on the preference 
shares shall be posted on March 23rd, 1901. The generation and 
distribution expenses for the year, including repairs and renewals, 
were 61:13 per cent. of the gross earnings, as compared with 49°31 
per cent. for 1899, 36:1 per cent. for 1898, 31-3 per cent. for 1897, 
34 per cent. for 1896, 36:87 for 1895, 46 for 1894, and 54:2 for 1893. 
This unsatisfactory result is due to the high price of coal which 
obtained in 1900, and to the low average price per unit received 
from consumers. 


AVERAGE PRICES PER UNIT OBTAINED. 


In 1897. In 1896. 
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Your directors, in view of these circumstances, have made a 
modification in the tariff, which it is believed will result in a sub- 
stantial increase in the revenue. - As & result of the recent capital 
expenditure, it is anticipated that very considerable economies in 
the works costs will be possible during the current year. The fol- 
lowing comparative statements show the position of the company as 
it was in 1893 and at subsequent perieds :— 


NuMBER OF CUSTOMERS AND Lamps CONNECTED (City oF LONDON COMPANY). 


Dec. 81st, Dec. 81st, Dec. 81st, Dec. 81st, Dec. 81st, Dec. 81st, Dec. 81st, Dec. 81st, 
1893. 1894. 1895. 1698. 1891. 1998. 1899. 1900. 
yer 
Number of customers being supplied Oe ae 1,090 - 2,740 200 6,908 6,822 7,414 8,788 9,855 
Number (equivalent) of E-c. . lamps connected ,. 65,341 185,460 195,317 247,785 296,012 855,825 429, 628 511,113 


be many more applications. Electric lighting companies did not 
usually pay a dividend before the fourth or fifth year, but he ex- 
pected that they would be able to declare a dividend in the third 
year. Mr. F. E. Gripper seconded the motion, and it was unani- 
mously adopted. 


On March 6th, 1901, there were 540,389 8-C. p. lamps (equivalent) 
applied for, out of which 521,651 were connected, and the customers 
numbered 10,074. The B.O.T. units sold during the year 1900, 
excluding public lighting, were 11,272,968, as compared with 
7,446,703 for 1899. 


STATEMENT OF INCOME A8 SHOWN IN THE Acoounts ISSUED BY THE CITY OF LONDON COMPANY. 


For the year ended .. | Dec. 81, 1893. 


Gross revenue (after deducting | £ s. d. 

allowances to consumers) . 89,662 17 9 
Net revenue available for de. 
preciation, reserve fund, in- 
terest on debenture stook, &c., 
dividends and special charges. 


16,940 14 10 84,865 2 6 


City of London Electric Lighting Company. 


THE report of the directors which was submitted to the meeting 
held at Cannon Street Hotel yesterday (Thursday) afternoon reads 
as follows :— 


1. Your directors beg to submit their report and a state- 
ment of accounts for the year ended December 3lst, 1900, as 
certified by the auditors. 


2. Capilal.— The expenditure on capital account during the year 
ended December 31st, 1900, amounted to £242,974 11s. 3d. Details 
of this outlay are given in the capital account No. 3. 


3. Revenue.—The total revenue for the year was 
From which must be deducted the following 
items :— 


£223,776 10 3 


Expenses of generation and distribution .. £106,750 16 
Rent, rates, taxes, general and special charges — 83,009 18 
Transfer to repairs and maintenance fund  . 25 0 
Expenses of issues of ordinary shares and 

second debenture stock .. a ER xs 2, 7 
Interest on loans, &c. 4,422 9 


171,468 11 10 
Leaving ie “a si " .. ` 0290118 5 
To whieh must be &dded tbe balance brought forward from 
1899 ee ee ee ee LE J ee ee ee ee 1,029 14 6 
Making a total available revenue of. 68,980 13 10 
Of tbis sum the following &mounts have been 
distributed or provided for: 
(a) Interest on firstand second debenture stock 
for year ended December 31st, 1900 .. .. £19,687 13 8 
(b) In'erim dividend on 2400. 600 6 per cent. 
preference shares, paid in July last on account 
of the distribution for the year .. ae 11,500 0 0 
— — 81,187 18 8 
Leaving a balance of £22,742 19 2 


Your directors recommend that a final dividend of 6s. per share 
for the six months ended December 31st, 1900, be declared, subject 
to the deduction of income-tax, on the company’s preference shares, 
Nos. 1 to 40,000, making with the dividend of 6s. per share paid on 
account in July last, a distribution at the full rate of 6 per cent. per 
annum on such shares. This will absorb £11,400 and leave a balance 
of £11,342 19s. 2d. which your directors propose to carry forward. 


———— ———À ͤſQ . ͤ J—̃— . ͤ ⁰x— — M A Án 


59,100 6 11 


ar e ati ie ti ea eel 


85,701 8 8 | 107,550 2 4 97,842 1 6 87,828 18 3 


4. The City of London Electric Lighting Act, 1900.—This Act has 
relieved the company of the statutory obligation of setting aside & 
fixed percentage for depreciation every year, and the matter i8 now 
left to the discretion of your directors. In view of the fact that 
the sum of £16,349 6s. 6d., which had been accumulated mainly out 
of revenue in former years, and which until the passing of the com- 
pany's 1900 Act could be used for any purposes of the undertaking 
other than for equalising dividends, has now been added to the 
depreciation fund, which stands at £96,045 15s. 7d., and that the 
large sum of £23,486 4s. 11d., out of £25,000 set aside from revenue 
for the purpose, has been expended during the past year in main- 
taining the company's plant, buildings, &c., in an efficient state of 
repair, your directors have not thought it necessary to provide any 
further &mount for depreciation out of the revenue for the past 
year. This Act also authorised the company to acquire compulsorily 
certain properties which are essential to the development of the 
Bankside works. Some of the properties have been purchased since 
December 31st, 1900, and negotiations are proceeding as regards the 
others, and there is a further capital liability in respect of the cost 
of the same, which will have to be provided for. 

5. Additional Capital.—As only 10,595 ordinary shares out of the 
20,000 offered to the shareholders were subscribed for, your board, 
to meet the commitments for capital expenditure, were compelled 
to obtain the sanction of the shareholders to further borrowing 
powers to the extent of £400,000, and these powers have been 
exercised by the creation of second debenture stock for this amount, 
of which £200,000 has been issued and subecribed. 

6. Contracts with the Corporation.—The declaration of Mr. Justice 
Farwell in favour of the company that the three contracts with the 
late Commissioners of Sewers were valid, has been varied by the 
Court of Appeal to the extent that two are invalid and that one is 
valid. This decision does not affect the company’s statutory right 
to supply electricity for private purposes throughout the City, but 
concerns principally the arrangements made with the Corporation, 
by the company’s predecessors, for the public lighting of the streets 
in the central and western districts of the City. Your board are 
giving their careful consideration to the matter. 

7. Directors.—In accordance with the articles of association, three 
of their number, Mr. Joseph Bevan Braithwaite, jun., Mr. Herbert 
Samuel Leon, and Mr. Edward Lucas, now retire, and being 
eligible, offer themselves for re-election. 

8. Auditors.—Messrs, W. H. Pannell & Co. retire, and being 
eligible, offer themselves forre-election. 
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Bournemouth, and! Poole Eleetrieity Supply 
Company. 


Tux directors’ report to be presented to the meeting to be held at 
Moorgate Court, E.C., on Tuesday, March 26th, reads as follows :— 


The directors beg to submit their report and statement of accounts for the 
year ended December 81st, 1900. The capital expenditure incurred during the 
year in respect of the Bournemouth provisional order, 1890, amounted to 
E28, 912 28, particulars of which are given in cat ital account, No. 4. The issue 
in March, 1900, of £70,000 44 per cent. debenture stock was over subscribed, and 
the preminm received therefrom, after deducting the expenses of issne, has 
been carried to reserve. The balance from revenue account, together with the 
balance brou: ht forward from last year, amounted to £12,579 186. 2d., from 
which must be deducted interest charges, depreciation, &c., leaving the sum of 
£R,053 10s. 5d. to the credit of net revenue account, as against £6,799 17s. 5d. for 
1899. Out of this sum the full year's dividend on the prefe ence sheres bas 
been paid, and the directors now recommend the payment of a dividend on the 
ordinary shares of the company at the rate of 6 per cent., less income-tax, for 
the vear ended December 81st, 1900. These payments absorb £7,891 5s. 9d.. 
leaving a balance of £661 4s. 8d. to be carried forward. The equivalent of 
53.379 8-c.P. lamps were connected to the company’s mains in Bournemouth at 
December 81st last, showing an increase of 9,283 8-c.p. lamps for the year, and 
applications pee a further 1,896 8.c.». lamps were then awaiting 
connection. The application of the Bournemouth Corporation in the last 
session of Parliament for a provisional order in competition with the company 
was refused by the Board of Trade in respect of private lighting. The con- 
struction of the tramways between Bournemouth and Poole is practically com- 
pleted, and the company will shortly be supplying the necessary power for the 
working of the line. The Richmond (Surrey) Electric Light and Power Com- 

ny, Limited, continues to make satisfactory progress. The directors have 

eclared a dividend upon the ordinary shares of that company at the rate of B 
per cent. per annum in respect of the year ended December 31st last, as against 
4 per cent. for 1999. ‘Che retiring directors are Mr. Aymor H. Sanderson and 
Mr. J. A. Hosker, both of whom, being eligible, offer themselves for re-election. 
The auditor, Mr. R. H. Marsh, also retires, and offers himself for re-election. 


Crystal Palace Electric Supply Company. 


Tue ordinary general meeting of the shareholders of the above 
company was held under the chairmanship of Mr. J. W. Barclay at 
the offices, Dashwood House, New Broad Street, on Thursday in last 
week. A representative of the ErrEcTBRICAL Review was informed 
that the meeting was private, but was supplied with the following 
report :— 


The accounts for the year ending December 81st, 1900, submitted herewith, 
show that the receipts exceed the working expenses by £8 4s. 1d., without any 
provision for interest on borrowed capital. The unfortunate boiler explosion 

n July stopped completely for two months ‘the production of current, and 
deranged the working for the rest of the year, besides entailing a direct loss of 
2578 178. 5d., after crediting the amounts recovered from the insurance com- 
pe Under these circumstances the results of the year's working cannot 

taken as any guide to future profits. The reconstruction of the station and 
installation of new plant, referred to in last report. were all but completed by 
$he end of the year, and the company will begin to derive the full beneflt of 
the improvements after the first of this month. The demand for current 
makes progress, and the consumption in 1901 will, it is expected, show a satis- 
factory increase over the eg delivered in 1899. The resolutions passed 
and confirmed at extraordinary general meetings of tbe company for reduction 
of the capital were duly approved by the Courts. By a subsequent special 
resolution 10 of the new 2s. shares were converted into shares of £1 each, and 
certificates for these have been issued in exchange for the old certificates. The 
retiring directors are Messrs. Barclay and Gray, who are eligible for re-election. 
Mr. David Davidson, the auditor, offers himself for re-election. 

* 


Hove Electric Lighting Company. 


Tum directors’ report, to be presented at the meeting to be held 


at Cannon Street Hotel on Monday, March 25th, at 11.30 a.m., 
reads :— 


The directors beg to submit the statements of account and balance-sheet of 
the company, made up to December 81st, 1900, and have pleasore in congratu- 
lating the shareholders on the satisfactory result of the year's working. In 
common with all other industrial undertakings requiring steam-power, the 
company’s revenue has suffered by reason of the increased cost of coal during 
$he year, but on the other hand the increase in the consumption of electricity 
bas more than compensated for the extra cost of coal. 

The progress of the company is best shown by the following statistics :— 

) 


Equivalent to Units Gross Net 
Year. Houses. 8-c.P. lamps. sold. revenue. revenue. 
1897 897 27,771 268,248 £7,269 £8,602 
1898 518 86,967 850,264 £9,480 £5,089 
1899 671 44,824 444,499 £19,070 £7,007 
1900 809 53 919 589,208 £18,828 27.716 


The result of the Hee working is a net profit of £7,715 14s. 5d., to which 
there has to be added the sum of £845 17s. balance from the previous year, 
poston ty total of £8 061 12s. 9d. After deducting debenture interest paid and 
accrued, the interim dividend at the rate of 7 per cent. per annum paid in October 
last, and providing for income-tax, there remains a net balance of £5,161 19s. Id. 
to the credit of net revenue account. In addition to the £262 5a. written off the 
preliminary expenses and installation account, as mentioned in last year’s 
report, the directors have now written off £126 12s. 1d., the balance of the pre- 
liminary expenses. The expenditure on 1 administration, and manage- 
ment expenses during construction, and fees on capital and registration, 
originally taken to account with the outlay on preliminary expenses, will stand 
as a final charge against capital. The directors propose to place £2,250 to the 
credit of the reserve fund, to declare a dividend, payahle on April 15th next, at 
the rate of 9 per cent. perannum forthe half-year on the share capital, making, 
with the interim dividend, 8 per cent. for the year, and to carry the balance of 
#545 14s. ld. forward. During the past year the directors have is+ued 1,0C0 
additional shares at the price of £7 10s. per share, the premium on the issue 
being added to the reserve fund. With the addition now proposed to be made, 
the sum at oredit of reserve fund will amount to £17,087 17s. The amount 
(2600) annually set aside for repairs and maintenance. in accordance with the 
contract with the Hove Commissioners, bas proved insufficient to meet the 
outlays on this acoount ‘during the past year, in consequence chiefly of the 
renewal of the company's battery of accumulators. As a result, the balance of 
£815 12s. 6d. has been taken from this reserve account, which now amounts to 
£945 14», lid. The expenditure on capital account during the year has 
amounted to £6,862 9s., the total expenditure up to December Bist being 
£100,528 83. 9d. The site for a second generating station, referred to in last 
year's report, has been acquired by the company, and the conveyance is 
expected to be completed during next month. The plans for this station are 
nearly ready, aud it is intended to commence erection at an early date. In 
accordance with the articles of association, Colonel A. J. Filgate retires from 
the board by rotation, but offers himself for re-election. Messrs. J. H. Duncan 
and Co., the auditors, also offer themselves for re-election. , 


Robey & Co. 


THE report of the directors for 1900 states that after writing off 
£6,671 for depreciation, there remains a net profit of £33,969; 
deducting debenture interest and adding £2,557 brought forward, 
there is a balance of £30,214 available for division. The directors 
recommend a dividend of 6 per cent., adding £10,000 to reserve 
fund (increasing it to £50,000) and carrying forward £3,422. 


Charing Cross, Euston and Hampstead Railway 
| Company. 

Tue half-yearly meeting held on Wednesday at the offices was 
presided over by Mr. W. E. Jones, who stated that 451 shares had 
been subscribed for, on which £2 a share had been paid; and the 
expenditure had been £151, leaving a balance at the bank of £780. 
He moved the adoption of the accounts. 

Mr. E&NEST HALSEY seconded the motion, which was carried. 


An extraordinary meeting was afterwards held, and the CHAIRMAN 
proposed a resolution for raising the capital authorised by Section 
37 of the company's Act of 1899, by the creation and issue of new 
ordinary shares. 


Oldham, Ashton and Hyde Electric Tramway. 


THE directors’ report presented to the meeting held at Cannon 
Street Hotel yesterday, Thursday, reads as follows: 


The directors beg to submit their report and the statement of accounts as at 
December 31st, 1900. The total revenue for tte year amounts to £23,156 3s. 7d., 
and the e nditure (including (£1,479 16s. 4d. for debenture interest) to 
£18,196 4s. Öd., leaving a net profit of £4,959 19s. Id., which added to the 
amount of £617 12s. 7d. brought forward from the previous account makes an 
available balance of £5,577 11s. 8d., which the directors propose should be 
applied ss follows :— 


Amount to be placed to depreciation fund .. T .. £1,000 0 0 
Dividend at the rate of 5 per cent. per annum on the 
cumulative preference shares for the year ei .. 2000 0 0 
Dividend on the ordinary shares at the rate of 7 per cent. 
per annum for the six months ended December klst. 
1900, making with the interim dividend paid on August 
15th last, 6 per cent. forthe year NS we = 3400 0 0 
Balance to be carried forward to next account... T 17111 8 
£5,577 11 8 


The net profit for the year would have been larger but for the unfortunate 
strike of motormen and conductors, which seriously affected the traffic receipts 
during & period of six weeks, and resulted in an additional expenditure by the 
company of £1,493 12s. 4d., which has been charged against the revenue for the 
year. The total capital expenditure amounts to £127,681 0s. 3d. The sub- 
scribed capital in shares and debentures amounts to £120,000. The directors 
recommend that powers be taken to increase the nominal capital by the crea- 
tion of 1.000 ordinary shares aud 1,000 preference shares of £10 each, and the 
necessary resolution which the shareholders will be asked to consider, and, if 
deemed advisable, to pass, will be found on the first page of the notice con- 
vening the meeting. The appeal by the company against the judgment in the 
action instituted by the Hyde Corporation to prevent the oompany using the 
feeder cables which have been laid under the footpath was dismissed, and 
negotiations are pending between the company and the Hyde Corporation and 
between the company and the contractors in regard to the matter. Thecom- 
pany's application to the Light Railway Commissioners for an order for exten- 
sions of the lines was refused by reason of opposition on the part of the local 
authorities, who are now promoting tramway» and ligbt railways in the district. 
The directors are opposing these promotions by the local autborities so far as 
they are able to do. The directors propose to take the opportunity of the 
general 1 diet ask the shareholders to alter the articles of association in 
accordance with the requirements of the Companies’ Act, 1900, and the resolu- 
tion to this effect is contained in the notice convening the extraordinary general 
meeting. Mr. A. R. Monks has resigned his seat on the board, and Mr. 
J. Vincent Kitchener has been appointed to fill the vacancy. 


Mires OPEN— M. F. Ch. 
Route miles T T ae ee ex T .. 8 1 1 
Bingle line. T is ave a b 6 7 
Double line és T" 85 is 2 2 4 

Number of passengers carried  .. e ee " .. 4,181,589 

Average receipts per passenger .. «s ee T T 1:844. 


Average expenditure per passenger... ee ee es d. 
Proportion of expenses to receipis es xs 25 s 
Number of cars in stock .. i T. sí ae ss 


Stock Exchange Notices.—The Committee has appointed 
special settling days as under :—Wednesday, April 3rd, Edmundson's 
Electricity Corporation, Limited—13,363 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 6,638 to 20,000. 
Johnson-Lundell Electric Traction Company, Limited — 37,398 
shares of £5 each, £3 paid, Nos. 20,008 to 52,581 ; 52,654 to 53,119; 
53,353 to 53,766 ; 53,814 to 53,850; 55,715 to 58,923, and 59,110 to 
59,807. The Committee bas also ordered the undermentioned to be 
quoted in the Official List:—British Insulated Wire Company, 
Limited —Further issue of 30,000 ordinary shares of £5 eacb, fully 
paid, Nos. 40,001 to 70,000: and 30,000 6 per cent. cumulative pre- 
ference shares of £5 each, fully paid, Nos. 40,001 to 70,000. 
Edmundson's Electricity Corporation, Limited—13,363 6 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 6,638 to 
20,000; and a further issue of £45,000 4 per cent. first mortgage 
debenture stock. 


Brush Electrical Engineering Company.— The 
report of the directors to be presented to the meeting to be held 
on the 29th inst., states that there is an available gross profit of 
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£61,732. After deducting maintenance, &c., there is a net protit of 
£24,070; £5,000 is placed to depreciation reserve fund. Capital 
expenditure to the exteut of £68,067 has been incurred. The addi- 
tions to the company's works and plant at Louehborough are now 
virtually complete. In order to provide for the expenditure on 
capital account, 12,500 preference shares of £2 each ard 20,000 
ordinary shares of £2 each are to be offered to the public. The 
offer of the B.E.T. Company to issue ordinary shares in exchange 
for ordinary shares of the Brush Company has resulted in their 
acquiring 15,581 ordinary shares of the company. 


British Columbia Electric Railway Company.— 
The directors have convened an extraordinary general meeting, to 
be beld in London on 25th inst., as in anticipation of a further 
increase both in the railway and lighting business, they have 
decided to purchase additional rolling stock, and to considerably 
increase the electric lighting plant and make other extensions 
rendered necessary. 'To raise funds for this purpose they have 
decided to make a public issue of the 6,400 preference shares. 


County of Londou and Brush Electric Lighting 
Company.—The directors recommend pay ment of a final dividend 
upon the ordinary shares of 4 per cent. per annum for the half-year 
ended December 31st last, making 4 per cent. for the vear, and on 
the preference shares of 6 per cent. per annum for the half-year 
to December 31st, 1900. 


W. T. Glover & Co., Limited.—Notice is given that 
the preference and ordinary share transfer books will be closed 
from the 18th to the 31st inst., both inclusive, for the preparation of 
dividend warrants. 


Stock Exchange Notice.—Application has been made 
to the Committee to appoint a special settling day in and to grant a 
quotation to Central London Railway Company—Scrip certiticates 
of 4 per cent. debenture stock. 


Aron Electricity Meter, Limited.—The transfer 
oe of the preference shares will be closed from 25th to 30th inst. 
inclusive. 


National Electric Wiring Company.—The directors 
recommend a dividend of. 4 per cent. for 1900. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending March 
]5th were £446; corresponding week last year, £421; increase, 425. 
Total to date, £426; corresponding period last year, £3,850; increase, 
£105. Miles open, 83. Partly electrical and steam. 


Blackpool and Fleeww^od Tramways.—The receipts for the weck ending March 
16th were £1£0; corres: onding week last year £212; decrease, £32. Total 
to date, £1,574 ; corresponding period last year, £1,081; decrease, £110. 


Bue 1 8 5 receipts for the week ending 
arch 15th were £3. 28. Od.; oorrespondin riod last year, £2,718 
10s. 11d.; increase, £1,123'ls. 7d. Sa ries 


Central London Railway.—The receipts for the week ending March 16th, 
were £6.157; previous week, 45,855; increase, £302, Total receipts to date 
(11 weeks), £66,519. Miles open, 6. 


City and South London Railway.—The receipts for the week ending March 
17th were £2,021 ; corresponding week last year, £1,452; increase, (Moorgate 
extension open) £569. Total to date, £22,154; corresponding .period last 
year, £13,227; increase, 48,927. Miles open, 1901, 42: 1900, 84. 


Dover Corporation Tramways.— The receipts for the week ending March 
16th were £156 138. 14d.; corresponding week last year, £185 28. Id.; 
increase, £21 11s. O3d. Total to date, 41.689 198. &4d.; corresponding period 
last year, £1,586 10s. 44d.; increase, £103 9s. 4d. Miles of track open, 8; 
Car miles run, 1901, 4,9-8; 1900, 4,551. Number of cars, 11. 


Dublin United Tramways Company.—The receipts for the week ending 
March 15th were as follows :—D. U. T. Co., electric cars, £8.168 188. 64d. ; 
D. 8. D. Co., electric oars, £711 3s. 6d.; total £B8,FHO 18. lld.; corre- 
sponding week last year—D. U. T. Co., electrio cars, £2,914 19s. Od.; ditto, 
horse cars, £48 18s. Od.; D. 8. D. Co., electrico cars, £669 19s. 5d.; total, 
£3,663 168. 5d.; increase, £216 5s. 6d.; aggregate to dare, £10,114 148. "d, ; 
aggregate to date last year, £36,998 11s. 2d.; increase, £3,236 3s. 5d. The 
mileage worked is 45 miles electrically, as against 42 miles electrically, 
2 miles by horses, for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending March 
; 9 rise i sor ares Rd de £1,810; increase, £234, 
0 a ; corresponding peri ast year, £15,641; ine 

£628. Milas open, 6 miles 57 c sings MM TEN 


STOCKS AND SHARES. 


Wednesday Evening. 

THE latest Stock Exchange bogey is a new issue which is antici- 
pated of a loan of about 50 million Consols in order to cover the 
final costs of the South African war. Nothing definite concerning 
this is expected to be heard before the Budget is published, and as 
Sir Michael Hicks-Beach is not likely to make his statement for 
another three weeks, the markets will have plenty of time in which 
to get accustomed to the suspected spectre. Already it has laid a 
cold hand on investment departments as a whole, and its presence 
helps to explain the number of losses which we have to chronicle 
this week in the electrical divisions. In some instances the fall has 
been brought about by deduction of dividends in the first place, 
but making allowance for this, prices are mainly dull. 


Electric Supply shares are mostly easier, the only exception to the 
weakness being County of London Ordinary, which are 4 up, thus 
regaining the position they occupied a fortnight ago. This is due to 
the declaration of a 4 per cent. dividend on the shares, when the 
market had been seriously canvassing the possibility of no distri- 
bution at all being made for the second half of 1900. A betch of 
shares is quoted e» dividend, and amongst those prices which have 
recovered the amount are Brompton Ordinary and Preference, and 
Metropolitan Ordinary. The deductions in the case of Chelsea and 
Charing Cross Ordinaries led to a further fractional fal. Metro- 
politan new Ordinary at 10 are cx 9d. a share. London Electrics are 
very weak, and St. James's have dropped 10s. 

Now that the metropolitan enterprises have declared their results 
for the past half year, it is possible to work out the return afforded 
to the investor in supply Ordinary shares at current prices We 
will give a few illustrations : — 


Company: Ordinary shares. xiii Price now. | 3 
Brompton and Kensington 6 | 7* 24 0 0 
Charing Cross and Strand .. 9 93 414 9 
Chelsea - T 54 6 411 8 
Kensington aca ; ls 113 5 4 4 
Metropolitan. aa 6 18 412 4 
Notting Hill! . 7 16 | 47 6 
St. James’s and Pall Mall 144 14 58 7 
Westminster T 103 124 440 


| 


It will be noticed that the highest yield is obtainable from 
Kensington and Knightsbridge shares. The dividend recently 
declared made a 12 per cent. distribution for the year, as against 11 
per cent. paid in 1899, but the net revenue was £1,600 less—a rather 
curious fact. 

The home railway market has had a little light excitement lately 
in the shape of various reports as to what may happen to the 
District and the Metropolitan Railways before electricification. 
Those reports, which relate to acquisition of the lines by an 
American syndicate, are disdainfully laughed at in the Stock 
Exchange, although the rumour was considered a sufficiently strong 
peg whereon to hang a slight rise in Districte, which now stand at 
28. Metropolitan Ordinary is the turn better at 73. Electrical 
lines proper display no variation. The Vibration Committee's 
report is awaited with some anxiety, despite the fact that no fear is 
expressed with regard to its conclusions. Promoters of tube com- 
pauies are anathematising the Central London, since the vibration 
scare has made it unprofitable for them to offer their wares to the 
public until the question is settled. At the Baker Street and 
Waterloo meeting the report and accounts were adopted without 
any cavilling, but the position seems certainly hazy. The market 
quotation for the shares is still purely nominal. 

Good buying of British Electric Traction Ordinary shares has 
brought about a rise of £1, and market gossip says the price will go 
much higher between now and June, when the next report will be 
due. From the character of the buying it looks very much as if 
the new finaucial backing secured by the company for the 
guaranteeing of its recent issue of shares were making its influ- 
ence felt. It must be remembered that the guarantors have the call 
of the company’s unissued capital at £13 per share. In the tram- 
way market the Oldham, Ashton and Hyde report is favourably 
received. It tells of a 6 per cent. dividend for the year. The 
British Columbia Electric Railway proposes to issue 6,400 of its 
Preference shares hitherto held in reserve, and the suggestion is to 


be considered at the meeting on Monday, March 25th. More 


moaey is required for the purchase of fresh rolling stock, and the 
extension of the electric lighting plant. 

In the manufacturing division, Brush shares are unchanged, in 
face of the 5 per cent., instead of last year's 6 per cent. dividend. 
Henley's, quoted ex 16s. dividend, are a pound down, but the Pre- 
fereuce are unaltered, although ex 2s. 3d. per share. British In- 
sulated Wire have reacted to 103 again, principally on movements 
in the price of copper—Willans & Robinson Ordinary are 12, the 
Preference 7. Babcock & Wilcox Ordinary and Preference remain 
at 33 and 18 respectively. Edison & Swan are very dull, 
the market disliking the company's financial position. Electric 
Constructions are also flat; the unfavourable report being in process 
of discounting the dealers. 

Telegraph securities are exceedingly quiet, and the only changes 
worth mentioning are slight declines in Anglo-American aud 
Eastern Telegraph stocks. Direct Spanish Telegraph shares have 
been put down to 33. The company has had a singularly un- 
fortunate year as regards fracture of its lines. The dividend is, 
however, maintained, and. as the traffic receipts increased while 
the expenses were lowered, the company is evidently well 
managed. National Tclephone shares are rather easier, and the 4 
per cent. Debenture is down to 1 discount. 


` 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present Dividends tor oming 
Issue. NAME. the last throe years. oon iene 
1808. | 1899. | 1900. 
96,900 | African Direct Telegraph, 4 95 Debs. si i .. | 99 —102 
119,700 | Amason Telegraph 5 % Debs., Nos. 1 to 1, 250 Bed isi - S. | 55 — 65 
822,700 | Anglo-American Telegraph . £3 9s.| 73/6 | 3% 51 — 54 
8,088, Do. do 6% Prei. 694,|69|/65,|95 —97 
9,088,540 Do. do. Deferred see 188. 95|£1 78. 5s. 81— 82 
44,000 | Chili Telephone, Nos. 1 to 44,000 3 4 & ese 3 — 
13,333,300$ Commercial Cable 8 8 .. 165 —175 
1,589,496 Do. do. Sterling 600 year 4 4 Y Deb Stock Red. S 252 ves 1102 —104 
16,000 | Cuba Telegraph 5 s8%17%| .. | 7à— 83 Us 
6,000 Do. 10 % Pref. . eee eee ooo ee 10 Er) eve 16 x 17 eee 
12,991 | Direct Spanish Telegraph A asi 4 45 1 4$ ER 
8 Do. do. 10 5 ooo rl eee eee ove 9 — 10 eee 
30,000 Do. do. 41 see ees eee oo eee 100 — 104% 100 —10495 [Ir 
60,710 Direct United States Cable . E Ae 20 | 34% |3 9| 3 V | 92— 101 P 
108 300 Direct West India Te 44 Reg. Deb... es - 100 aes .. | 99 —102 sie ids 
4,000,000 Eastern Telegraph, Ord. svi Stock 7 7 . 144 —149 143 —148 1453 143 
1,826,888 Do. 4% fort Stock - 100 - 4, | 94 — 97 93 — 96 94 ses 
1,432,2682 Do. Mort. Deb. Stock Red. - - ous *. |113 —117  |113 —117 115 1133 
250,000 | Eastern Extension, Australasia, and China Telegra 10179251795 | .. | 144— 14$ | 144— 142 | 142 | 145 
50,000 Do. Nos. 250,001 to 300,000 (ise. at.£3 pm. all eph 10 .. . | 198— 141 131— 14 | 133 
$20,000 um 4 fret n à 1 Stock 111 —116 111 —116 zs 
an can legra h, 4 ort. TE 
$00,0007 Ne Lin Do rel 50 100 99 —102 | 99 —102 
200,000 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 | 25 as 101 —104% |101 —104% de 
180,227 | Globe Telegraph and Trust 35 10 | 54% | 54% og— 10$ | 9%— 101. | 1 92 
1955 j^ do. h, 6 % Pref. ove 0 see in A 143— 153 UN 345 32 Boe 
i Great ern Telegraph, of Copenhagen 1 ET 32 — 34 2 — T 
Halifax and Bermada Cable, 44 % E Mort. Debe., ` 
82,000 within Nos. 1 to 1 200, Red. 100 coe oes 99 —102 99 —102 . 00 
?, 
17,000 do-European Telegraph oe T1 25 i % 10 % "TT 47 — 51 47 — 51 oe 
100, 0004 London Platino-Brasilian Telegraph, 6 % De eee 100 ove eee 103 — 106 133 —106 soe 
79,680 "m N mue Nos. 1 ye 73, 680 .. 1 soe 210 eve i- $ i $ eee ese 
86,492 5% Pref., Nos. 1 to 86,493 1 4 5 eee 1 il 1 eve ees 
590,000 National E onn 1 to 590, 000 ^... vee ves - 516 b b 3$ 3 89 33 34 
15,000 6 Cum. lst Pref. eee eee eee 10 6 6 6 11 a 13 11 = 13 111 eee 
15,000 Do. 6 % Cum. 2nd Pref. . 10,6 6 6 1l — 13 10 — 12 113 | 104 
250,000 Do. 5 % Non-cum. 3rd Pref, 1 to ə 250,000 5 5 5 5 i Ab 
2,000,0007 Do. 34 % Deb. Stock Red. Stock 33 34% | 33 92 — 95 92 — 95 100 97 
500, Do. 4 Deb. Stock Red.. eee oe 100 eee eee 4 98 —101 97 —100 ecc ee 
171,504 | Oriental Telephone an air Nos. 1 to 171,504, fully paid 115 v 5 V i— 1i a - 
100,0007| Pacific and European Tel., 4 % Guar. Debe, 1 to 1,000 .. 100 | ... | .. 99 —102 | 99 —102 ae apa 
11,839 Reuters. ee eee soo eee 8 5 % 5 % 7à— 71— 84 eee oe 
3,381 Submarine Cables Trnst eee eee ooo eee Cert. eee eos 124 —129 124 —129 ee oe 
58,000 | United River Plate Telephone ae 56 i7% 4i— 5 44— 5 vis - 
40,000 Do. do. 5 95 Cum. . pret. Nos. 1—40, 000 5| ... is A 4$— 4$— A " 
179,047 Do. b % De "TT 2 00 Stock [ITI eve ee 103 —106 103 —106 eee eee 
171,000 West African Telegraph, 5 % Debs * 100 CI) ee oes 97 —100 97 —100 eee ee 
, West Coast E America, Nos. 1— 30,000 and 53, 001—593, 008 23 ooo toe eee — eee 0 
150,000 Do. do. 4 % Dets., 1—1,500 500 gua, by Bras. Sub. Tel. 100 eee [IIl tee 99 —102 99 —102 eo 0 
907,980 | Western m Telegraph, Ltd. Nos. 1 . 10 7 7 . | 1948 — 14} | 198— 14. | 144| 1333 
75,000 Debs. aud series, 1906 e? 100 ` oor coe ° 101 —104 101 —104 eee ee 
p West India Es : Deb. h Red. ese eee E 2 9, "n % eee i hae ar Maar eee Ma 
an Panama egzap . [Ir TI [rr . — 
$4,563 Do. do. do. Cum. 1st Pref. se 10 vee ees . 6 — 7 6 €— 7 el 6 
4,069 Do. do. do. 6 Cum. and Pref. eee 10 000 coe eee 5 — 7 5 — 7 b eee 
0, VUUS Do. do. do. 5 % Debs., Nos. 1 to 1,800 100 ote vee eee 103 —106 103 —106 coo eet 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & 3 Elec. Lt. . 101 to 19,761 5 6 6 6 72 8 72 8 77 è 
50000 Charing Cross and Birand — 8 8999 E 91— 104 9 — 10 24 93 
, and tran eee — 1 — x eee 
20,000 do. d Pix Cum. Pref. : b eoo eee 52 61 558 90 
$4,000 "Chelsea Electricity Supply, Ord. " ... 5616% 6 N 5% | 6— 68 6 e 1 3 
150,000 Do. & Deb. b. Btock Red. . „Stock eee eee ace 1 —112 109 —112 ' Ir eee 
70,579 | City of Y London E Electric Lighting, 40,001—110, 679.. 4| 1016 49 .. i- 81 71— 8$ SW 8 
40,000 Cum. 40,000 . 10 | 6 e | e 18 — 14 18 — 14 
400,000 Deb. Stock. Bor tise. at £115) all pald soe 4 ses soe .. |122 —127 |122 —127 ee 
40,000 Seale A dos . ite, Ord. 1—40,000 | 10 f, 4 „ 4 % 71— 8i 8 — 8i 8i 
20,000 Do. do. 6 % Pref, 40,001—-60,000 | 10 | 6 y, . |iH-— 124 | 1u— 134 | .. 
200,000 Do. 43 F Deb. Stock Prov. Certs (all paid) Rd... 106 —109 106 —109 | 1073 
35,500 Edmundson's Elec. Corp., a Shares Mis 5 7 42— bł 42— si 
110000 London i do. 44 P 1st Mort. art. Deb Stock. eos 8 see as rer 1044 
, on Electric Suppl ia d i vai 1 €— 
49,840 do do 6 N Prf.| 5 6 7 4— 5 |3— 4 
250,000 do. do. 4%, 1st Mt. Db. Stock Rd. Stock 98 —101 | 98 —101 25 M 
000 Metropolitan Electric Supply, 101 to 62, 500 10.59, 59, 6 & | 12943— 134 | 121— 193 121 124 
220,000. Do. Mortgage Debenture Bock TN ev we | .. [110—113 [110 —113 e M 
250,000 Do. 34%, Mort. Deb. Red. . B c NA Be: — 99 |97 —100 | 984| 97 
6,452 | Notting Hill Electric Lighting 1016% 7 J 7 % | 153— 16} | 154— 116. 
40,000 | Bt. James's and Pali Electric Light, Or.. 5 14305 14i n 14 — 15 194— 143 144,| 14 
20,000 Do. do. 7 V Pref., 20,081 to 40080 | 5 7 K 77 7 8i— phu Een 
150,000 Do. do. 34 Deb. Stock Red. | 100} ... | .. | . |98 —101 | 98 —101 
12,000 Smithfield Market Elect. Supply, | TID rr. CT) 5 [IJ 3 a. 21 2 — 21 
50,000 Do. do. Deb. - 100 80 — 90 | 80 — 90 
65,000 | South London Electricity 5 — 


eee 2 20 TT eot 23 34 2$— 94 cee eae 
79,900 | Westminster Electric ul Soop 101 to 80,000. des 5 12 * |13 95 |104% | 12 — 18 12 — 13 198 | 12 
on Liverpool Stock 


* Bubject to Founders Shares IO" paid. 
Dividends marit | are iot e vonr consisting of the inter 


pect ot on 


Quotations 
deferred share warrsnis, 
s yere n m part 


Den 


as Capital. 


— eo: — ee See PA 
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SHARE LIST OF ELECTRICAL COMPANIRES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Closing Closing Business done 
Present Dividends for | : 
Issue. asd Share. the last three years, | er In. | Marai Mar Ob, ML 
i 1898 1899. | 1900. Higbest| Lowest 
. 20,000 | British Aluminium 7 % Cum. Pref. . NOUS EN 2o iei 8— 9 8— 9 
300,000 Do. do. 5% 1st Mort. Deb. Btock Red. .. (Stock) ... 9025 .. | 91 — 95 91 — 95 or n 
45,000 British Electric Traction eee eee eve 10 6 % soe bes 14 — 15 15 = 16 : 15$, 1545 
50,000 Do. do. 6 % Cum. Pref. „% 10 uu ae . | l14— 123 | 124— 134 12;, 1254 
350,000 Do. do. 5 & Perpetual Debenture Stock ... Btock| ... | ... | ... 120 —123  |120 —123 s Me 
85, 0002 {British Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... |... sie id jà— 189 to — 4 
50,000 tT Do do. 6 J Cum.Pref., 150,000 T» eee zs oes eee 087 18 ts Ps | 
'500 f Do. do. 44 V 1st Mort. Deb ... | 100 85 — 90 85 — 90 
70,000 | British Insulated Wire Ord. . s eg 5 15 LA 90 * 15 5 * 11 — 12 10 — 11 xd 
70, 000 Do. do. 6 % Cum. Pref. Jes ies ms 5 53— 6} 52— 6} sae d 
90,000 | Brush Elecl Enging., Ord., 1 to 90,000 ... EN 2 5 * 6 9, jue 18— 1i 1g— 13 »» 
90,000 Do. do.  Non-cum.6 Pref., 1 to 90,000 i 2| 6% 6 ... 21— 28 23— ?8 | 224 
125,0002 Do. do. 43 95 Perp. Deb. Btock nee .. |Stock| ... an .. 103 —108 103 —108 | ... 
108,710 Do. do. 4d Perp. 2nd Deb. Stock .. Stock 8 .. 101 —103 101 —103 sae as 
30,000 | Callender’s Cable 8 shares, Nos. 1—30,000  ... 5 15 Y 15 P. 15 — 16 15 — 16 152 153 
40,000 Do. do. 5 % Cum. Pref. »: ees 5, ... d s 5— 6 | 54— 6 mh 
90,000 Do. do. 44 95 1st Mort. Deb. Stock Red .. Stock vat .. |109 —113 109 —113 
206,297 |.Central London Railway, Shares = um 10i 85 si 81— 91 83— 91 | 
78,703 Do. Pref. half-shares .. on T o us m a 4$— 5 4$— 51 5 4i 
78,703 Do. Det. do. M - - D au 8 4 — 4% 4 — 43 TRE 
855,000 | City and South London Railway .. Stock 24%) 14% 13% 46 — 50 46 — 50 483 
37,500 Do. do. Ord. shares Nos. 22, 501 to 60, 000 . is 8 e 8 ee 4— 5 4 —e dE, UM an 
54,000 Crompton d & Co., Nos. 31 125 Rag X PAS 6 * 74%! .. 3i— 3i 31— 3i 
5 95 1st Mort. ebs., 1 to o 
100,000 £100, and 901 to 11,000 of £50 wed. 100 —104 ee 
99,261 Edison & Swan Utd. El. Lgt., * A" shares, £3 pd. 1 to 99,261 5 6 6% jm 2 11— 2 
17,139 Do. do do. “A” Shares, 01—017,139  ... 5 6 6% 31— 44 | 3— 4 | 
344,023 Do. do. do. 4% Deb. Stock Red sek: | 100 | 2 P . | 88 — 90 88 — 90 89 88 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. pon 100 | ... ei .. | 96 —100 96 —100 
112,100 | Electric Construction, 1 to 112,100 ... A 6 6 €. ere li— 2% 12— 21 
25,000 Do. do. j Cum. Pref., 1 to 25,000.. i 7 PN pus 23— 3 24— 3 
182,500 Do. do. Perp. 1st Mort. Deb. Stock T Bod X vus .. |101 —104 101 —104 
9, 600? | Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 . a.| 10| 7 7% 10 — 11 10 — 11 m zn 
95,000 Henley's (W. T n Works, Ord. .. m 7 : 14 15 5 * 20 E: 16 — 8 15 — 16 153 158 
35,000 5 do. 43 Y Pref. ... 2s 7 51— 51— 662 ae 
50,000 do. 44 Mort. Deb. Stock... book E .. 107 zn 107 —111 uk isi 
50,000 Indis. Rubber, Gutta-Percha and Telegraph Works ..| 10/10 9 10 [4 — 21 — 22 21 — 22 214 2172 
300,000 Do. do. do. 4 95 1st Mort. Deb .. ..|100| .. 102 —105 102 —105 |... sis 
37,500 Liverpool Overhead Railway, Ord. 955 *. 10| 3j 38% 33%, 72— 83 | 72 — "7i | 
10,000 f Do. do. Pref., £10 paid  ...  .. 10 5 13 — 134 133 | s 
37,350 | Telegraph 9 and Maintenance we 12 15 15 174% 38 — 42 38 — 42 394 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 199. 100. 4 . |101 —104 101 —104 104 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to20,000 . 5| 89,12 .. |11 — 12 11 — 12 x 
20,000 Do. do. 5 B Cm. Prt. Nos. 1 to 20,000.. 5 54— a 54— 6 
540,0001 Waterloo and City Railway, Ord. Stock ... 100 3 * 3 ** 3 % 93 — 93 — 96 
t Quotations on Liverpool 8tock Exchange. - t Unless otherwise suis all shares are fully TE 


LATEST PROCURABLE QUOTATIONS OF UU ge NOT OFFICIALLY iip E 


Brompton and Kensington, 44 % Debentures of £100, 101—104. and Knightsbridge Electric Ligh ee aes (ally 2 £5 (fully 
Consolidated Telephone Construction and Maintenance, 8/— / | 11—12; Ist Preference Cumulative 6 % £6 (fully S lly paid, Of 6—1 De- 


National Electric ] satires 101—104. Dividend, 1900, on Ordin 
Oldham, Ashton, and "arae Mie (ë Meld pay Ord „ 153—163. L. Parker, £10 (fully paid), 164. i 
bo. £10 pd.), 10—10}. | 
Md AE Birmingham Share List. Bank rate of discount 4 per cent. (February 21st, 1901). 
MARKET QUOTATIONS, Wednesday, March 20th. 
CHEMICALS, &o. This week. Last week. ino. or Deo. METALS, &o, (continued.) This week. | Last week. Ino. or Dec. 
1 
— — — PE E E E CN RENE vc ES, TV NETS, EM UNSE 
a Acid, Hydrochlorlo .. .. per owt. 6J- | 5j- g Copper Sheet s «s .. per ton £81 £85 10 80s. dec 
a „ Nitric EE as .. per owt. 22/- 22/- 92 n» .. per ton £81 £85 10 80s. dec 
a „ Oralio z sə .. per owt. 82/- 82/- 6 i (Eleotrolytio) Bars .. per ton £82 £82 ee 
a „ Bulphurio.. es . per owt. 6/6 5/6 | 6 » i .. per ton £90 £90 
a Ammo Bal . per owt. M 89 / 6 oe " Ros .. per ton £84 £84 we 
4 Ammonia, uriate (crystal) .. per ton £88 10 £83 10 $- x l A Wire per lb. "n 1 5 we 
per ton £80 £30 f Ebonite Rod ee ee e per lb. J- f= se 
i Bleachin, powder vs .. per ton £1 £1 f Sheet ve .. per lb. 6/- 6/- . 
a Bisulphide of Carbon .. .. per ton £15 £15 ^ German Silver Wire — .. |! per lb. r5 1/6 
a Borax  .. ... per ton | £1710 £11 10 n h Gutte-percha fine . e. per lb. 8J- oe 
a Bensole 109 Yo 955 .. Per gal. 4/- 7/- h India-rubber, Para fine .. .. per 85 5/68 t e ee 7 | B/G} to 3/7 s. 
60, - .. per gal. 5/6 5/6 1 p Charcoal Sheets .. per £18 zé 
^ 13 Sulphate per ton £25 £25 i Pig (Cleveland warrants per 18 45104 [2 34d. deo. 
per ton £25 £25 i a ir iden „ acoording to s e per ton From #11 | From £11 Es 
a White’ 8 per ton £81 E ow es per ton, 70% to 72/6 | 70/- to 72/6 
a Mu lated Burris sx i per i us c 1 „ Wire, valvaninod No. .. per ton Fra : 
a Methyla to 
a Naphibe Bolvent( at 160°C), bert 5/6 5/6 gLead, English Ingoù — .. . per ton 518 2 6] £13 10 | 76. 6d. dec. 
a Potash, Caustic rA x) 1 z " P oe 9g 79 n Sheet ee „ per ton £11 15 £17 15 
a ” Causti oe Der ton £ ce m Manganin Wire No. 28 ee ae per Ib. 8/- 8/- es 
a n Serbe RE .. per ton £85 £85 sis g Mercury Xin - se per bot. £926 £926 ee 
a Shellac .. perowt.  . 64/- 64/- z% d Mies (in original cases), small .. per Ib. 8d. to gd. 8d. to gd. “ 
a Sulphate of "Magn nesía . . perton £4 10 24 10 e d iw es 75 medium perlb., 1/9to 2/9 | 1/9to2 
a Sulphur, Sublimed Flowers . per ton £6 5s. £6 PE per lb. | 8/3t0 7/8 | 8/98$07 Vs 
: i Need re . per ton £5 10 £5 10 a p Phosphor Bronse plain o castin atinga per lb. | 1/04 to 1/3 | 1/03 to 1/8 z 
.. per ton £5 £6 as A " per lb. y to 1/4 1/1 to 1/4 iw 
: Boda, Caustic: (white 70 %) .. per ton £10 15 £10 15 uz " " een sheet per lb. From aoe m ne 
9 „ Orystals .. perton , £8 £8 l a P Platinum . per oz. £4 - 
" Bichromate, casks” .. Per lb. 914. 234. Ss 1 Silicium Bronze Wire per Ib. | 1034. pu 1/1 108d. to 1/4 - 
| Steel, Magnet aoe yd'ngtodese''n per a From P | to pg sa 
i 99 de ce 
METALS, &c. | | 9 1 block .. .. .. per ton 41900 err etna 60s. dec. 
6 Aluminium 2 8 in ton lots.. per ton £224 £294 we 9 » foil s .. per lb. 1/6 1/6 Ss 
Sheet, xn ton lots per ton £191 £191 8 | wire, Nos. 1 te 16 per lb. 1/9 1/9 
p Babbitt’s metal per ton | £80 to £145| £80 to £145] — .. p White Anti. friction Metals — 
e Brass (rolled 3 to 1r) basis per Ib. m 188. 1d. dec. '" White Ant" brand. per ton £40 to Sen £40 to a: vs 
6 „ be (brazed .. per lb. 1 10d. es j TEN Cotton Plaz, f len. 10 lb. b'ndl's per lb. 9 &d. dec. 
6 n eons ra .. per lb. 5 : ; J Be .. per lb. oa. ` 2 
e „ Wire basis — .. per lb. td. deo. j » Hemp,8plyl0lbs,  .. per lb. 434. 434. ^ 
: Copper Tubes (brazed) .. Per lb. 11d, lid Àj » Russian, 10 lbs. .. per lb. : ‘ va 
(solid drawn). per Ib. 103d. 103d. i " Jute, 180 lbs. rove per ton £14 £14 10 10s. deo 
r Copper Bars (best selected) .. per ton £85 10 80s. dec. | Zino, Sh't. (V ielle Montagne bnd. ) per ton £21 
. (a Messrs. G. Boor & Co. f India-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited 
supplied by 2 Messrs. Thos. Bolton & Sons. Messrs. Jackson 4 & TiN. uosasions „ Messrs, P. Ormiston & Sons. 
y IDE 2 upplied by | ( Messrs, Bolling & supplied by | > Messrs. Johnson, Matthey & Co., Ltd. 
Mesers, Smith & Oo. j Messrs, Henry d. Yeo & Co, P ' ° 
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INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


THE APPLICATION OF STEAM POWER TO THE 
GENERATION OF ELECTRICAL ENERGY. 


By Joun S. RAwonTH, M. Inst. C. E. 
(Paper read March 12th, 1901.) 


THE best point of view from which to study an object is not usually 
the nearest; only few of the beauties of the sea are visible to the 
man who is up to his neck in it; we, therefore, who work amongst 
steam engines and dynamos must occasionally, like the painter, step 
back a few paces in order to obtain a better view of the general 
effect and tendency of our work. 

There is a section of the public, by no means small, that 
imagines that electricity in itself is a source of pewer, and that 
the electric century will soon get along quite well without either 
steam or coal. ö 

At present there is no prospect of any such development, on the 
contrary, electricity has made steam power applicable to many 
purposes, for which in the past it was useless, and to that extent 
it has increased the demand for steam engines; moreover, since it 
has enabled us to distribute power wholesale or retail, as required, 
from a common source, its tendency is to increase the size of the 
individual units to an extent beyond the limits of our compre- 
hension. 

The first effect of the invention of the dynamo was to raise up a 
demand for small steam engines, which continued active during 
several years, because the early efforts of electricians to build 
. dynamos of large sizes were not rewarded with success. Even so 
late asthe year 1893 the City of London Electric Lighting Company 
could not obtain in England or America machines of 500 kw. output 
that were entirely satisfactory,though from that date forward progress 
has been very rapid, so that we now find in New York the power station 
of the New York Elevated Railway Company contains 11 units each 
of 7,000 H.P. 

The history of the steam engine improvement in this country 
during the seven years is very remarkable. The established builders 
of large engines in Lancashire and Yorkshire have stood aside and 
have left comparative outsiders to wrestle with the problem. 
Willans, Belliss, Brush, Browett, Ferranti and Maclaren have cach 
on independent lines endeavoured to find an answer to the question, 
“ How shall we drive a dynamo?” A few years ago the big engine 
builders appeared to think the electric engine beneath their notice, 
but now electricity demands engines bigger and better than Bolton 
can build, with the result that Allis and Sulzer Bros. have both 
succeeded in pulling plums out of the British pie. 

I do not affirm that either Allis or Sulzer engines are better! than 
our Bolton engines, but their buyers have been made to believe 
them to be better. 

I have no experience of Continental engines in work, but of 
American engines I have had more than enough. The conclusion 
I have come to is that on the average they are strong plain engines, 
with good juvenile appetites and a rather abnormal tendency to 
develop internal complications attended sometimes by external 
eruptions. 

Some electrical engineers seem to think that it is only necessary 
to order a foreign built engine to escape from all,their woes, but 
they are wrong, there is no escape for an engineer, he must climb 
over bis difficulties, he cannot dodge them. 

It is a curious and remarkable fact that whilst in different 
countries dynamo design has shown a strongly marked tendency 
towards uniformity, steam engine designs have been and still are 
divergent. In England we have the three-crank high speed vertical 
as the leading type. In America the side by side compound hori- 
zontal or vertical slow speed engine predominates, whilst in 
Switzerland and Germany there is a marked tendency to develop 
the compound tandem engine on one crank. - 

The English engine is the cheapest, and gives theoretically the 
best turning effort. 

The Swiss engine is the most economical in steam consumption, 
and the most wasteful in land and buildings. 

The history of the development of thc English pattern is very 
interesting. The early attempts at “electrical undertaking," that 
is to say, the distribution of electrical energy for all purposes within 
the boundaries of a parish or municipality, were made in London, 
and, as you know, the first generating stations were constructed in 
basements beneath and amidst valuable property inhabited by 
nervous, and sometimes impecunious, people. 

There were few good engines suitable for the purpose, and the 
best of the few was the Willans, but its speed was high, and its moving 
parts heavy, hence came vibration, followed by claims, writs, law- 
suits, and compensation. 

In those days the Willans engine was a two-crank engine, 
equivalent to a single-crank double-acting, and it would probably 
have remained in that stage of its development if the vibration 
trouble had not become acute, but in 1895 Captain Sankey and Mr. 
Mark Robinson produced their paper on a method of preventing 
vibration in steamships, in which they showed that a three- 
crank engine provided a good practical solution of the vibration 
problem, and gave a more equal turning moment than the two- 
crank arrangement; this latter consideration was, however, of trivial 
importance, because no trouble had arisen with the earlier engine 
in this respect. An experiment carried out by Mr. Mordey at 
Thames Ditton in 1887 or 1888 showed that alternators direct- 

coupled to Willans two-crank engines worked perfectly in parallel. 


The three-crank engine, therefore, exists by virtue of its internal 
balance. This is its good point; its bad point is lack of economy, 
due to three causes—first, leakage length of piston ring 73 per cent. 
more than that of single-crank engine of same stroke and revolu- 
tion, 73 per cent. more area of cylinder walls, and the almost insuper- 
able difficulty of applying automatic expansion. 

The question wilt arise to your Jips, Why is it difficult to apply 
automatic expansion when Maclaren does it quite easily? The 
answer is that the Maclaren engine is not one of the class described 
—it has three cranks, but it is not balanced either in turning 
moment or in inertia effect ; it is simply a triple expansion marine 
engine with three cylinders, three cranks, and an expansion 
governor, whereas the modern three-crank engine has a complete 
compound or triple tandem engine on each crank, consequently the 


turning moment and the balance is nearly perfect at all loads. 


With this engine we have either six or nine cylinders, and internal 
packing rings too numerous to mention. 

This engine has some excellent qualities. It is suitable for use 
in positions where vibration cannot be permitted, and it enables 
the designer to use a shorter stroke and higher speed of revolution 
than with any other of the existing designs of reciprocating engines. 
On the other hand, it is less economical in steam than the same 


build of engine on one or two cranks, and it passes the wit of all 


engineers, save Captain Sankey, to make its expansion automatic. 
You are well aware that the Willans engine has had automatic ex- 
pansion applied to it in two-crank and three-crank patterns, but we 
hear no more of it; we may, therefore, conclude that except as a 
triumph of human ingenuity, this elaborate and most artistic device 
has sunk into the region of things that are not. 

I have referred to the excellently equal turniug moment of the 
" three-crank engine; this is no myth in the Willans and Belliss 
engines, and in all engines of similar design it is a substantial fact, 
and if it had fallen to the lot of those engines to have been called 
upon to work at 70 to 120 revolutions per minute, it would have 
been an important fact, but their lot has fallen in pleasanter places, 
their speed of revolution is usually between 200 and 500 per minute, 
where all questions of turning moment vanish, and it becomes im- 
possible to distinguish between the results of a single-crank and a 
three-crank engine. 

I have no experience with three-crank engines, but I have no 
reason to doubt that their results, as judged by steady current, arc 
nearly independent of speed; but with single and two-crank 
engines, the result of my very varied experience is that there is no 
happiness under 200 revolutions per minute with any size of engine 
and above that speed all difficulties vanish. 

At the Wandsworth station of the County of London Company 
there are six 300-H.p. engines driving Mordey alternators in 
parallel. The result is perfect, although all the engines have single 
cranks. Moreover, there is no apparent difference when the exhaust 
is taken to the condenser or the atmosphere, though the effect of 
changing from one to the other is to destroy the balance between 
the upstroke and the downstroke. The speed is 213. 

I submit that this example settles the question of the suitability 
of single cranks. There is a very general belief that with two 
cranks at right angles the turning effort is more equal than with a 
single crank. At slow speeds the popular belief is justified by 
experience, but at high speeds there is not much difference between 
them, so little indeed that in a two-crank vertical engine it is better 
to set the cranks opposite than at right angles. | 

Mr. Edgar Ingram, at Bournemouth, received a two-crank 
Universal engine from the Brush Company, in which the cranks 
were at right angles, but on trial the parallel running was found to be 
imperfect. He then coupled the cranks at 180° with this result, 
that the parallel running is now quite satisfactory. - 

In a horizontal engine the improvement would not be so 
evident, the insistent weight of the moving parts on the cranks 
being eliminated. 

In this connection it is worthy of notice that builders of long 
stroke horizontal engines very rarely balance their cranks. The 
effect of the weight of the crank on the turning moment of the 
engine is small, but it is definite, and it can be balanced with ease 
and certainty ; it is therefore desirable that it should be done in all 
cases. In engines with two opposite or three equally spaced cranks, 
the cranks balance each other. 

Now that interurban generating stations have become nearly 
obsolete, the vibration question has sunk into comparative insig- 
nificance, and we may well ask ourselves the question whether it is 
desirable to go on developing the three-crank engine with fixed 
expansion and six or nine cylinders, when better results can be 
obtained with more simple and less expensive designs. 

In considering this phase of the subject, there is, as usual, a com- 
promise, and it is worthy of note that it has received very little 
attention. | 

At an early stage I mentioned that a three-cylinder triple engine 
on three cranks is not a good high speed arrangement, on account 
of the large size of the low-pressure piston, and the unequal dis- 
tribution of effort at varying loads. 

A three-cylinder compound engine on three cranks possesses 
these disadvantages in a much smaller degree. The two low pres- 
sure cylinders are only slightly larger than the high pressure, the 
weights of the lines of parts can easily be made equal, the effort of 
each cylinder at varying loads is much less diverse than fn the 
triple, and it is a simple process to apply automatic expansion. 

It is probable that an engine on these lines has been built, but I 
have never scen one except in marine practice. . 

It is very rarely that a triple engine possesses a practical 
advantage over a compound in electrical work, and this already 
rare advantage will disappear with the general adoption of super- 
heating. 
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Mr. Wilhelm Schmidt tells me that he can obtain the best results 
with a compound engine and hot steam. Having these facts in 
view, I shall be very much surprised if the three-crank three- 
cylinder compound does not become a favourite for large unite of 
from 2,000 to 5,000 m.P. English engineers and even Oldham 
aldermen have at last got'over their objection to enclosed engines. 

They reluctantly recognise the fact that at 300 revolutions per 
minute the connecting rod ceases to be a thing of beauty, and that 
oil is better inside the engine than all over the floor. 

It has taken 20 years to get to this point, but having arrived we 
shall never go back. The Swiss engines are very impressive from 
the Bolton point of view, the cylinders alone at the Zurich power 
station are 24 ft. long; I think if I had a cotton mill and a large 
family of girls I would have one of those engines just for luxury, 
it would be quite as seductive as a picture gallery and less 
expensive. 

Lancashire does not recognise the high speed enclosed engine; 
it has not yet been “introduced,” but it will be soon, the 1,500 R. p. 
engines of Browett & Lindley, at Salford, will leave their card. 

Let me try to clear this question :— 

High speed of revolution necessitates enclosure. 

High speed increases economy. (See Willans’s papers, Civil 
Engineers, 1888—1893.) 

High speed improves turning effort. 

High speed reduces prime cost of engine, land, and buildings. 

High speed does not involve abnormal wear. (See Mark 
Robinson’s paper, Electrical Engineers, 1897.) 

The designing of enclosed engines is an art: it does not consist 
in simply casing an engine with cast-iron. The engine, though 
enclosed, must be accessible, and provision must be made for the 
continuous lubrication of every joint. 

Anyone who has attempted to design an enclosed engine will 
understand the difficulties, of which there are many working 
examples. 

The application of indicating gear to high speed engines has only 
been partly faced ;Yindeed, it is nearly impossible to take a satisfac- 


tory set of diagrams from some of the six and nine-cylinder three- - 


crank engines, 

There are two principal methods of lubrication employed, 
which may generally be divided into the Willans and the Belliss 
systems. 

Willans depends on the splash. 

Belliss pumps the oil through the bearings. 

Both give good results, but Belliss obtains much higher efficiency 
at light load than Willans—this may be partly due to flush of oil, 
but it must be remembered that the Willans engine has no such 
thing as light load on the bearings, the moving parts are 
abnormally heavy, and there is no cushion on the down stroke, con- 
sequently the bearing surfaces are subject to severe pressure, even 
when there is no external load; it is quite possible, therefore, that 
the coefficient of friction may be nearly, if not quite, the same in 
both engines. I have tried both systems, and have found no differ- 
ence between them, although I get 15 lbs. pressure in the oil pipe, 
I do not believe that there is any pressure between the bearing 
surfaces, except the pressure that comes through the connecting rod ; 
nevertheless, a constant flow of oil through the bearings is good, as 
it washes out the dirt. 

The question of automatic expansion is constantly before us, and 
although it is bound to conquer in the end, the victory has been 
very much delayed by the advent of the three-crank engine. 

Captain Sankey showed in his paper read before the Institution 
of Mechanical Engineers in 1895 that automatic expansion isalways 
more economical than throttling except at light loads. 

At light loads throttling i8 superior in economy, therefore he 
devised his ingenious arrangement for expanding down to 14 lbs. 
mean pressure and then throttling. 'The moral of this is that trip 
gear for 20 years has been obtaining our admiration on false 
pretences—it is pretty, but not economical The simple shaft 
governor, despised because it shows throttled diagrams at light loads, 
is now discovered to be theoretically and practically perfect. 

I have only one word more to say, and that is, that we now hear 
no more about special engines for traction purposes, the great 
fly-wheel craze has burnt itself out, English engines built for 
electric lighting purposes are driving tramcars most successfully, the 
appalling descriptions of “ destructive stresses invented to frighten 
English buyers into purchasing American engines are to be found 
lying in the journals of the Institution. 

There let them lie. 


Discussion. 


With regard to Mr. Ingram, Mr. RAwonTH said that he had had a 
letter from him in which he had corrected his views as to the reason 
for altering the two- crank engine at Bournemouth referred to in the 
paper. Mr. Ingram wrote that he altered the 650-H. P. engine from 
90° to 180°, as he wished to prove that the plant would run as well 
in parallel with the cranks at 180° as at 90°, because he wanted a 
similar engine governed by automatic expansion, one governor 
driving the two high-pressure valves when the weights of their 
motion-parts were balanced against each other. With regard 
to the clause of the paper commencing :—‘“ Having these facts 
in view, I shall be very mach surprised if the three-crank, three- 
cylinder compound, &c.,” he, Mr. Raworth, had learned that the 
large engine, built by Musgraves for Glasgow, was one of that class. 

Mr. S. V. CLIREHUGH opened the discussion, rémarking that it 
seemed that in general, Mr. Raworth was laying down the view that 
below 200 revolutions they must have three-crank engines. He 
made a statement which he (Mr. Clirehugh) thought required a little 
modification, that with single or two-crank engines below 200 revo- 


lutions per minute, there was no vir He took it Mr. 
Raworth meant between engines of little fly-wheel capacity. 
Lancashire and Corliss engine makers would be up in arms on that 
point. But the main point was that Mr. Raworth dismissed triple- 
expansion engines in a very summary manner. He said Mr. 
Schmidt could get better results with compound engines and hot 
steam than with triple-expansion engines. They knew that to be 
true. But they were only on the eve of using superheated steam at 
all. So far, they had only played with it. It was generally the 
custom to put their superheater behind the uptake of the boiler, and 
their superheated steam was generally dissipated before it actually 
got to the engine. It was merely a steam dryer, and a very 
useful one, but nobody in this country had tackled the 
question of  superheating at the number of degrees at 
which Mr. Schmidt obtained his economies He (Mr. Clire- 
hugh) believed it would come, but he quite believed it would 
take years to become universal, and that they would all of 
them have very painful experiences on the subject. Another point 
was that they knew Mr. Raworth to be the apostle of automatic 
expansion, and very rightly to be working to that end and pointing 
out the disadvantage of triple-expansion engines under varying 
loads. They were all trying, and he hoped succeeding, to run 
their engines at full load, and if they ran them at full load, they 
had as good a turning moment as with any engine. It was obvious, 
if they kept their engines at full load there was no advantage in 
having automatic expansion. Mr. Raworth said, and possibly 


` rightly, that engines of two cranks under 200 revolutions were 


unsatisfactory. They found that if they wanted engines for con- 
tinuous work, they must not go beyond 200. The engines for 
continuous use were far below suitable dynamo speeds; now they 
were wanted far above them. 

The CHAIRMAN observed that with reference to the remark as 
regards the proper speeds of dynamos, that was the subject on which 
& paper was to be read at the meeting a fortnight hence by Mr. 
Shaw, and he trusted Mr. Clirehugh would be there to 
hear it. 

Mr. T. BRowzrrT was quite in agreement with Mr. Clirehugh as to 
the effects of compound engines. What Mr. Schmidt said he could 
do they had to take on faith, and it was & fact that they had no 
engines working in this country with anything like the superheated 
steam instanced. Until it was proved to be a success, there must 
be a very considerable feeling for the treble. The treble was ready 
to work with, and gave the very best results under the conditions 
which do exist at electric stations. The trend at the present 
moment appeared to be, from a number of inquiries he had made, 
for treble engines, He thought there would be a demand for those 
engines. After it was proved that an engine could be run success- 
fully with superheated steam they would still be the fashion, for 
nobody would think of putting superheaters in a station and getting 
hot steam unless they found that their engines were very 
suitable for working at the high temperature. If it were found that 
the engines were not suitable for working at the high temperature, 
then treble engines would be required again. On the question of 
turning moment, a good deal had been said. He only wished to 
point out that possibly the turning moment would be more even 
with a treble engine than it would be with an automatic engine. 
He did not know that three-phase plant required 4 greater 
uniformity of turning moment than ordinary alternators. They 
used to think it did, and people used to give them one-third 
of 1 per cent., one-fifth of 1 per cent., and so on. It was 
all very well to calculate those things and say: “Can you do this? 
How will it come out?” They said, “Oh yes!" Well, if it came 
out all right it was right. He would like to ask Mr. Raworth if he 
ever ran any three-phase machines, and secondly, if three-phase 
required any greater steadiness than would be required by ordinary 
alternators ? | : 

Mr. A. B. Mountain said that one point in the paper was of 
interest. Mr. Raworth had referred to high-speed plant as if it 
were the plant to pull down cost. He (Mr. Mountain) had lately 
been obtaining tenders, and had found that high-speed plant cost 
more than low speed. He was quite certain Mr. Raworth was right 
in saying that they would have to make special engines for super- 
heated steam. As regards guarantees, he thought they were not 
worth listening to; what they wanted were actual tests. 

Mr. LINDLEY had not found very much in the paper which he 
could raise as points in the discussion. He could only say that the 
speed of 200 revolutions a minute seemed to have something in it. 
He knew one engine which was fitted with a heavy fly-wheel, and 
ran at 160 revolutions, and it had never run satisfactorily. As regards 
the treble, it might be a very good engine, but he did not think they 
need labour the advantage ib had with respect to turning moment. 
As regards the turning moment of the compound of the manne 
type, the turning moment was better than in the vertical engine. He 
thought that they would find that the want of uniformity was due 
to the heavy governor, and that right-angled cranks were better 
than single cranks. As regards superheated steam, they would some 
day know about having to alter their engines to deal with super- 
heated steam, unless gas engines knocked them out in the mean- 
time. They must not forget in dealing with the economies of 
superheating and with Mr. Schmidt’s results that they must 
compare Mr. Schmidt’s system against the ordinary system; they 
wanted a Schmidt engine, a Schmidt boiler, a Schmidt superheater 
so that unless they had the more complete statements of the all- 
round economies of the Schmidt system they could not draw a 
useful comparison between the engine and the working of the 
present day. 

Mr. GirEs noticed that Mr. Raworth made a great point of equal 
turning moments. Unequal turning moments were not altogether 
of such great importance when they were driving any 
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class of machinery. His own experienoe of equal turning 
moments was confined to a three-crank compound engine, a single- 
acting engine. It seemed to have given a better result than an 
equal cranked double-acting engine. The larger powers they were 
asking now, had brought the question into a very different position 
from that it was in some time ago. With respect to superheating, 
when they got to that degree of superheating that they all wanted 
to arrive at, when they were working with dry steam the oil 
question would dispose of itself, and he thought that they ought to 
recognise that one reason for the satisfactory working of those high- 
speed engines had been that with a good oil, superheated steam had 
been of considerable advantage to that type of vertical engines. 

Mr. Doveras thought the comparison between compound engines 
and triple-expansion engines was one of considerable interest. 
Superheating was a question which interested him, and he might 
say that for some months past he had been watching the working 
of engines developing over 800 H.P. They got as much as 200? of 
superheating at the boiler, and it was perfectly convenient with 
the amount they were getting at the cylinders. They thought that 
one way they could get economy was that the superheated steam 
might be used to heat the steam between the first and second 
cylinders, and between the second and third in triple-expansion 
engines. 

"Mr. Stead and Mr. Aitchison having spoken briefly, Mr. RAWORTH 
replied illustrating differences in expansive working by indicator 
diagrams on the blackboard. 

At the close of discussion a vote of thanks was passed to Mr. 
, Raworth for his paper, and a vote of congratulation, moved by the 
Chairman and seconded by Mr. Raworth, was passed to the Council 
of Owens College, the day, Marcb 12th, being the day of the Jubilee 
of the opening of the old college buildings in Key Street, now used 
as the County Court. 
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COMBINED TROLLEY AND CONDUIT TRAM- 
WAY SYSTEMS.* 


By A. N. CONNETT. 


Iw many cities where the overhead trolley is or will be admitted 
on surface tramways, there often exists a street or a central zone 
where it is or will be expressly prohibited. The electric motors, 
with which the car is equipped, must therefore be furnished with 
current from a source other than the overhead wire along a part of 
its route. There are three means of solving the problem:—(1) 
Accumulators; (2) Surface contact; (3) Open slot conduit. 

It is not the purpose of the author to discuss the first two 
systems. As the result of his experience with accumulators he 
would advise that, if in a given case their installation should seem 


to be advisable, the contract should be drawn in the form ofa 


rental for the batteries, on the terms of paying a fixed sum per 
automobile car-mile for their use; this sum should include the 
entire cost of maintenance and renewal of the batteries for a fixed 
period. Penalties should be inserted in the agreement for each 
trip lost, due to failure in the working of the batteries; and their 
electrical efficiency should be guaranteed up to a certain standard, 


below which the excess waste of energy should be paid for at an 


agreed rate per ampere-hour. This method has been employed in 
France and in Germany with good results. It seems the best 
devised to protect the user from a poor form of battery for a given 
work, and at the same time to ensure the upkeep of the batteries in 
the best possible condition; this last is to the evident advantage 
of both buyer and seller. The batteries should be placed under the 
car body if possible; if this is not done, the acid fumes are dis- 
agreeable to passengers, and the effect will be a diminution of 
receipts and numerous complaints. 

If a surface contact system should be decided upon, the choice of 
one of the many systems will require careful study. Ifthe number 
of cars using the portion of track to be equipped with this system is 
large, and the comparative length of such portion of track is small, 
it will be found that the cost of the car equipments for a system 
where the cars carry the magnets is relatively excessive, and that a 
system employing a magnetic switch for each contact point will be 
much cheaper. With the condition of a relatively great importance 
to the surface contact portion of a line, this conclusion as to first 
cost might easily be reversed. The vital questions of working, 
maintenance, and safety, have to be given the most careful con- 
sideration, with the disadvantage that there is at present very 
little to be learned from experience on actual working lines, which 
are either too few or too recently installed. 

There should be no hesitation about adopting the conduit, where 
financial and constructional conditions make it possible, for this 
system has proved itself to be workable. It has passed entirely 
beyond the rimental and uncertain period, and can now be 
adopted without hesitation for the propulsion of cars. It can fail 
Com but even partial failure will be the fault either of design 
or of construction, or of both. 

The problem of adapting the plough and track mechanism, to 
change from the overhead line to the conduit system or vice versd, 
has been satisfactorily and carefully worked out on several different 
general principles. In America, where the conduit has been 


* Abstract of paper read before the Institution of Mechanical 
Engineers on 15th inst. 


generally adopted in the cities of New York and Washington, the 
problem of a mixed line has received very little attention. On the 
Continent there are a number of cases of this kind, and they are all 
worthy of attention, the problem having received in each case 
careful study. This, in the author's opinion, is only one instance in 
several, where European tramways offer now a much more fruitful 
field for study than American tramways, especially so to the engineer 
called upon to instal a system in Europe under European conditions 
and requirements. 

The first question to be solved in a conduit construction is the 
conductor system, to which is intimately connected the manner of 
making contact. With the limited clearances in a conduit, there 
can be no other practical method than the one of installing rigid 
conductor bars, to which the original Buda-Pesth conduit owes its 
success. 

The next question is whether the conduit shall be side slot or 
centre slot construction. If the engineer has his choice, he will 
undoubtedly adopt the latter type of conduit. On the Continent 
there is an objection in some of the cities on the part of the muni- 
cipal authorities to the centre slot. Therefore in Buda-Pesth, 
Berlin and Brussels only the side slot is allowed, while in the cities 
of Lyons, Nice and Bordeaux, the centre slot has been or is being 
installed. There are some short stretches of centre slot in Paris, 
but the reasons for this were exceptional, and in general this city 
may be classed in the first category also, 95 per cent. of the conduit 
mileage there being side slot. Of the 45 miles of conduit electric 
railway constructed in four European cities and one American city 
with which the author has been associated as chief engineer, 304 


miles are of the centre slot, and the remaining 144 miles are of the 


side slot type. His original opinion of the greater advantages of 
the centre slot construction has been somewhat modified by 
experience, but he still believes that from an operating standpoint 
the centre slot is the better construction. 

The inherent difficulty with the side slot is the switch at the 
junction of two slots. With the centre slot a comparatively light 
movable tongue can be hung or pivoted to the fixed tongue, its use 
being simply to guide the plough. With the side slot the tongue is 
much stiffer and heavier, because it must also guide the wheels of 
the car and support them in one position ; that is, the entire tongue 
is movable, and its upper surface from point to heel must be level 
with the wheel rail. At its point it should have a certain thickness 
to give mechanical strength. This should be not less than 3 in., 
which, added to the 1 in. minimum width of slot, gives an opening 
of 14 in., which is gradually reduced to 1 in. in a length of about 
3 ft. In the centre slot construction the normal slot width of, say, 
4 in., is increased in a length of about 8 in., and the maximum 
increase is about ] inch. An objection to the side slot is that the 
flanges of the wheels throw water and mud into the conduit and on 
to the plough. Another is that the slot rail being also a wheel rail 
should have a vertical web, which diminishes the distance across 
from rail to rail on the line of their base level, thus limiting the 
plough construction, and also making the conductor bars invisible 
from above, which renders the finding of faults more difficult. The 
principal trouble with the side slot conduit is that connected with 
the switch, and it can be avoided by a special construction, which 
will be explained latter. The advantages of the side slot conduit 
are that the additional band of iron in the street required by the 
centre slot rails is avoided, and that the maintenance of the paving 
is thereby simplified, every joint of a rail with the paving being a 
source of weakness in the life of the latter. 

The first line equipped in New York City used a built-up insu- 
lator, a bolt being covered with an insulating compound; it failed, 
and the type of insulator which had proved so successful at Wash- 
ington was adopted. In Brussels the type of insulator used isa 
bolt surrounded by a rubber compound. This is subjected to a 
severe piercing test with a Ruhmkorff coil before being accepted. 
These insulators have been fairly successful, but they are expensive, 
and they may also deteriorate by exposure to the atmosphere. The 
iron-clad porcelain insulator is strong, durable, and cheap. There 
can be no hesitation about its use. The insulators should be 
vertical, so that they may not offer the chance for the accumulation 


_ of dirt, which can easily happen with one horizontally placed. The 
first Buda-Pesth road had this fault, but it was rectified in the later 


construction in that city. 

Assuming a vertical iron-clad porcelain insulator, the method of 
attaching it to the conduit construction becomes important, the 
depth of the tube being somewhat dependent upon this. For the 
sake of simplicity it should be fastened to the metallic structure, 
which has the further advantage of keeping the conductor bars at 
the same distance from the wheel rails, except in the special case of 
a centre slot conduit where the yoke construction does not permit 
the carrying of the wheel rails. The extreme positions of the 
insulator are, first, with the upper surface of the insulator as near 
the street surface as it can be for mechanical protection, or, say, 
2 ins.; secondly, with the upper surface of the cast-iron insulator 
cover bolted directly to the bottom flange of the slot rail. Fig. 1 is 
an example of the former case. The insulator could have been 
reduced in vertical height so as to have carried the conductor bars 
higher, but tbis height is limited by the safe insulation distance 
required between these bars and the slot rail. Assuming this dis- 
tance 34 ins.—the depth of yoke-seat diminishes it by about 14 ins., 
leaving 2 ins. of air-gap—the top of the conductor bars will be 
104 ins. from the top of a 7-in. high slot rail. Fig. 2 is awexample of 
the second case with the same slot rail. The insulator has been 
reduced in vertical height to the safe limit of mechanical strength. 
The corresponding distance to top of conductor bar is 14 ins., or a 
gain of 34 ins. in the conduit depth for the first method of con- 
struction. 

If the insulators are carried close to the street level they must be 
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protected by metallic covers, which in Europe are considered 
objectionable, and in some cases they are absolutely forbidden by 
the authorities, as in Paris. Therefore the second method is the 
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Fic. 1.—IN WASHINGTON. Fic. 2.—IN PARIS. 
INSULATORS AND SUSPENDED CONDUCTOR RAILS (CENTRAL CONDUIT). 


only one that can be used in such cases. Perhaps it should be said 
that the insulators are protected by metallic covers in the second 
case; but these are paved over so that the street surface is in no 
way altered in appearance by their use. 

As just explained, the conductor bar carrying height is arrived at 
by adding the depth of yoke seat and the air-gap to the height of 
the slot rail. It is possible that the height so arrived at will not 
give the necessary distance fora vertically hung insulator and its 
mechanical protection. In this case the insulator determines the 
height. When this distance is determined, the height of the bar 
itself, with the necessary clearance to the bottom of the tube, is 
added. The distance so determined gives the conduit depth. The 


Fig. 3.—For CONDUIT WHERE DEPTH IS RESTRICTED, 
PONT DE L'ALMA, PARIS. 


clearance should be from 9 to 10 in. to allow considerable room for 
water and dirt accumulation, which might otherwise endanger the 
operation of the road; but for relatively short distances the clear- 
ance can be reduced to 4 in., where the conduit must be reduced 
in height from any cause. The author has used this distance in a 
number of instances, and knows from experience that it is prac- 
tically acceptable. Such lengths of conduit need cleaning often. 
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FIG. 4.—SPECIAL SHALLOW CoNDUIT UNDER CONSTRUCTION. 


A shallow conduitiwas designed for use on the Pont de l'Alma, in 
Paris. A careful examination showed that the construction given 
in fig. 3 was practicable by slightly cutting the masonry arches, 
which was adopted. The conduit construction in this case has.a 
total depth of about 22 in., with a 6-in. slot rail and insulators 


bolted to their bottom flanges. The conduit ‘shown is in factual 
operation, and it can be safely recommended for special cases where 
the depth available is restricted. Fig.4 isa view of this conduit 
during construction. One side of the cast-iron tubes is here shown 
specially curved to fit the centre longitudinal arch, so as to avoid 
excessive cutting of the masonry. Fig. 5 is a view of another 
special construction over the steel railway bridge of the new line 
from the Gare St. Lazare to the Invalides. This conduit construc- 
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Fic. 5.—SPECIAL CONSTRUCTION OVER STEEL RAIL WAY BRIDGB, PARIS. 


tion reste directly on the steel beams of the bridge, and spans from 
one to another of them; it therefore had to be in the form of a 
bridge itself, and a built-up beam construction was adopted. Where 
the regular yoke construction is used these project from 6 to 8 in. 
below the tube depth, which is normally from 24 in. to 28 in., 


Fig. 6.—For CENTRE SLOT. COUNTER WEIGHT MECHANISM FOR 


CLOSING RAIL SwITOHES AUTOMATICALLY, PARIS. 


depending upon the method of insulator suspension, as already 
explained. A careful examination of a proposed route should be 
made to see if the sub-surface constructions would 
building a safe practicable conduit. With this bro 
settled in the affirmative, there is no good reason why the expense 
and annoyance due to the removal and lowering of many sub- 
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gurface obstructions should not be avoided by taking advantage of 


the possibility of varying the depth required forthe conduit. 
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Fic. 7.—DEFLECTION or SIDE-SLOT TO CENTRE-SLOT, PARIS. 


It may not be amiss to say & few words about the switches, 
because in practice they are responeible for most of the interrup- 
tions in service. A misplaced switch has the result of guiding the 
car in one direction and the plough in another. The latter can 
become twisted in the conduit in & variety of ways, but witb the 
too sure result of interrupting the traffic for a time, which, in the 
author's experience, may vary from 15 minutes to two hours. This 
bare statement is sufficient to demonstrate the necessity of so 
designing the switches as to reduce to the strictest minimum the 
possibility of such accidents. 


..... ↄ—„ ee ae 


Vol. 48. No. 1,217, Marom 22, 1901.] 


There are two distinct cases to be considered. "Theifirst is where 
the track is alone switched, the slot being continuous. Fig. 6 is a 
sectional view of a counterweight mechanism which can be adjusted 
to close the switches automatically, so that the track should be 
always open for the passage of the cars using the conduit track. 
This precaution should always be taken, but it may fail. When this 
happens it is usually due to something solid having fallen into the 
switch, and in consequence the tongues fail to return totheir normal 
position.. In the case of the centre-slot construction, the danger of 
an accident can be avoided if the ploughs are hung on slides which 
permit their travelling completely across the car. If the ends of 
these slides are left free of all obstruction from the truck or other- 
wise, the plough will drop off when the car has reached a certain 
distance on the wrong track. But the motorman generally perceives 
his error before that occurs, and simply stops and reverses the car, 
with the result of no interruption worthy of mention. Even in the 
worst case of losing the plough the car is simply“ dead," and can be 
pushed in by the succeeding one. A trap should be placed con- 
veniently at each such switch, so that the plough can be taken out 
with no loss of time. If the accidents are only of this nature, they 
are not worthy of any serious attention. But in the case of the 
ordinary side-slot conduit, this result cannot be attained. The 
tongue there in one position covers the slot. In case of a false 
position of the switch, an accident will happen which almost surely 
will result in a serious interruption ofthe car service. To avoid this 
diffüculty, the author suggests that before the switches are reached 
the slots should be deflected to the central position. 

In the second case, with a slot switch, the slot tongue is a 
necessity. The author recommends for the side-slot conduit the 
game deflection of the slot to the central position. "This serves the 

of being able to avoid the side-slot slot switch, the construc- 
tional difficulties of which were enlarged upon in the first part of 
the paper. The danger of an accident with this switch is limited to 
the case where the point of the slot tongue is directly in the slot. 
A “head-on collision can then take place. But if the tongue is 
not thrown in the same direction as the track tongues, the same 
slight interruption may happen as above explained, providing, of 
course, that the system of plough slides there mentioned is in use. 
Fig. 7 shows the case of a side-slot conduit deflected to the centre 
of the track at a slot switch. There are no mechanical or electrical 
difficulties in this case, the results of actual operation in Paris 
having demonstrated this statement. Fig. 8 is a view of a slot 


Fic. 8.—TRaAMWAY- AND CONDUIT-SWITCH, PARIS. 


switch operating mechanism. With one movement of the handle 
the three tongues are thrown in unison. For a dense traffic it is 
advisable to pùt a switchman at such slot switch points, to reduce 
to a minimtm the danger of accidents and of interruptions of 
service. The author feels confident that the accidents at switching 
points will be almost negligible if the construction above indicated 
is followed. 3 


(To be concluded.) 


THE ARC LAMPS AT FULHAM. 


THE arc lamps which were supplied to the borough of Fulham by 
the General Electric Company, Limited, and which received a short 
notice in our recent description of the electricity works, were 
manufactured by the firm at their Manchester works; as several 
improvements have been embodied in the design, a description of 
the lamps may be of interest. 

The alternating currents are passed through Ferranti rectifiers, 
whieh supply two arc lamp circuits with rectified current. The arc 
lamps are arranged 44 in series—alternate lamps on. each circuit— 
and they are carried on posts of ornamental design bearing the 
borough arms, at a height of about 25 ft. from the ground. Each 
post has, in addition, two handsome brackets for 32-c.P. incandescent 
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lamps, and an Edmondson automatic switch of improved design in 
the base. 

The arc lamps are of the Angold” 12-ampere 32-hour double 
carbon type, each being supported on a brass ring insulated from the 
lamp frame by micanite, the insulation of which is tested at a 
pressure 50 per cent. above the maximum voltage of the Ferranti 
rectifier. This brass ring is also insulated from the lamp column 
by a rubber seating, which thus gives the lamp a double insulation 
from earth. 

The controlling solenoids are differentially wound, and are extra 
powerful, so as to be practically independent of the friction of the 
working parts of the lamp. 

The feed is controlled by racks cut on the negative slide rods, 
geared up to escapements and balance wheels which are not affected 
by tilting the lamp. The movements of the balance wheels (and 
consequently of the carbons) are controlled by spring catches, which 
exert a very slight pressure, so that a feed can be started and 
stopped with a minimum expenditure of energy, and consequently 
a small variation in the length of the arc. This arrangement will 
stand any amount of vibration without letting the carbons run 
together, and also ensures constant “ feeding points.” There is no 
periodic changing over of the arc from one pair of carbons to the 
other, and there are no parts that can suffer from the wear and tear 
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of trimming. All the slide rods are so arranged that they can be 
bent considerably before they will stick, and the amount of rod 
exposed to the atmosphere and the gases in the globe is reduced to 
a minimum, being on the average only 6 in. for each slide. No 
flexible wires are exposed, and consequently no “shortings” and 
fusing by contact with other parts can take place. There is no 
insulating material used within 12 in. of the arc, and the rack rods 
never come outside the mechanism chamber, so that they cannot 
collect dust. . 

The movement of thelever, which is operated by the two plunger 
cores, i8 normally very small, owing to the good regulation of the 
lamp mechanism. Should, however, the voltage get too high, owing 
to the lamp failing to act, or the carbons being both burnt out, the 
shunt coil pulls its core right down, and the current is shunted by a 
special contact through a small resistance and a third terminal, thus 
releasing the automatic switch, and putting on the two incandescent 
lamps which are on the private lighting mains. This cut-out 
arrangement cannot be opened if the carbons are burnt out, or if no 
carbons are in the lamp. It comes into operation when the lamp is 
only 5 or 6 volts above normal pressure, consequently none of the 
insulation used in the lamp is subjected to more than 50 volts pres- 
sure. An important improvement is also the fact that the weight 
of the holder of the first burnt-out carbon is always on the mecha- 
nism ; there is, therefore, no alteration of voltage when the second 
carbon comes on. In fact, the weight on the mechanism is always 
constant. 

The interior mechanism of the lamp is illustrated by figs. 1 and 2, 
taken at right angles to each other. These show the racks and 
movements, as well as the general construction of the lamps. 
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THE RATING OF ELECTRIC LIGHT AND 
POWER STATIONS. 


Ix attempting to set forth the law relating to the rating of electric 
light undertakings to the relief of the poor, one is confronted with 
the primary difficulty that the subject, so far as its discussion in 
the law courts is concerned, is a new one. The principles of rating, 
however, remain the same, and it is one argument in favour of our 
present law of rating that no matter how novel or ill-adapted a new 
industry may be, its profits can still be attached, albeit in & cumber- 
some manner for the relief of the poor. 

General Principles of Rating.—It is provided by the Parochial 
Assessments Act, 1836, Sec. 1 (6 and 7 Will. 4, c. 96) as follows: 
“ No rate for the relief of the poor in England and Wales shall be 
allowed by any justices, or be of any force which shall not be made 
upon an estimate of the net annual valwe of the several heredita- 
ments rated thereunto; that is to say, of the rent at which the same 
might reasonably be expected. to let from year to year, free of all usual 
tenant's rates and taxes, and tithe commutation rent charge, if any, 
and deducting therefrom the probable average annual cost of the 
repairs, insurance and other expenses, if any, necessary to maintain 
them in a state to command such rent. Provided always that 
nothing herein contained shall be construed to alter or affect the 
principles or different relative liabilities (if any) according to which 
different kinds of hereditaments are now by law ratable." 


The above section was repealed so far as the metropolis is con- | 


cerned by the Valuation (Metropolis) Act, 1869 (32 and 33 Vict., 
c. 57). Under that Act (Sec. 4) the “ratable value" of property in 
the metropolis means the gross value after deducting therefrom the 
probable annual average cost of the repairs, insurance and other 
expenses. The “gross value" (also defined by Sec. 4) means “the 
annual rent which a tenant might reasonably be expected, taking 
one year with anóther, to pay for an hereditament, if the tenant 
undertook to pay all usual tenant's rates and taxes, and tithe com- 
mutation rent charge, if any, and if the landiord undertook to bear 
the cost of the repairs and insurance, and the other expenses, if 
"d 1 to maintain the hereditament in a state to command 

e rent.” 

In applying the above principles of rating to electric light and 
power installations, many difficulties present themselves. To begin 
with, the absence of judicial decisions relating to the application of 
these rules to the supply of electricity renders it necessary to assume 
that the principles which have been applied to the rating of gas and 
water works also apply to electric lighting works. Anything 
hereinafter stated as to the law of rating for electricity supply works 
must be taken with the qualification that it has not yet been judi- 
cially decided that eiectricity is for this purpose exactly similar to 
gas or water. Seeing that the legislation has provided statutory 
rules and regulations for the supply of electricity by the simple 
expedient of incorporating many important sections of the Gas 
Works (Clauses) Acts with the Electric Lighting Act, 1882, the pre- 
sumption that electricity is equivalent to gas for the purposes of the 
law of rating is, to say the least, based upon solid ground. [Fide 
Sec. 12 of the Electric Lighting Act, 1882 (45 and 46 Vict., c. 56), 
which incorporates Sub-secs. 6—12, 18—20 of the Gas Works Clauses 
Act, 1847 (10 and 11 V., c. 15); and Sub-secs. 38—42, 45, and 46 of 
the Gas Works Clauses Act, 1871 (34 and 35 V.,c.41)] Lastly, 
when the Canterbury Electric Light Works were assessed (on 


appeal) by the Recorder of that town, he practically adopted the 
rules already applied to gas. 


WHAT Is “OCCUPATION OF Lann”? 
The first important question which arises is—Does the exercise of 


a right to lay down mains, and transmit electricity through them, 


constitute an occupation of land within the meaning of the sections 
to which allusion has been made? Without going intothe olderauthori- 
ties at any length, it may be stated that the law now answers this 
question in the affirmative. In R. v. Chelsea Waterworks Company 
((1833) 5 B. and Ad. 156] it was argued that inasmuch as the surface 
of the land above water pipes of the company was in the occupation 
of other persons, the space occupied by the pipes could not also be 
rated. The Court, however, held that this made no difference. 
Only one case need be referred to to set this point at rest. In 1859 
an attempt was made by the West Middlesex Water Company to 
escape paying rates in respect of a conduit beneath a highway 
which was used for conveying water from & pumping station to the 
reservoir. It was contended on behalf of the company that they 
were not in ratable occupation of the land.  Wightman, J., 
delivering the judgment of the Court, said: The first question is, 
whether the company is ratable for their mains which are laid 
under the surface of the highway, without any freehold or leasehold 
interest in the soil thereof being vested in the company? We think 
they are. These mains are fixed capital, vested in land. The com- 
pany is in possession of the mains buried in the soil, and so is, 
de facto, in possession of that space in the soil which the mains fill 
for a purpose beneficial to itself. The decisions are uniform in 
holding gas companies to be ratable in respect of their mains, 
although the occupation of such mains may be de facto merely, and 
without any legal or equitable estate in the land where the mains 
lie by force of some statute." [R. v. West Middlesex Waterworks 
(1859), 1 E. & E., 716]. 

Who are Occupiers ? —While it is clear that electric mains, &c., 
" oecupy land, the question who are the occupiers is not always 
80 easy to determine. Such a question must be decided by looking 
at all the facts of a case. Thus in the Southport case a local board 
had the exclusive right of laying gas mains and pipes within a 


township, but they were bound under a private Act to supply gas 
through such pipes to the Corporation of Southport for the lighting 
of the town. It was decided that the local board who bad power 
to lay down and alter the pipes and mains were occupiers for ratin 

purposes. [Mayor, &., of Southport v. Ormskirk Union (1893 

2 Q.B., 468; (1894) 1 QB., deb 

Mr. Justice Cave said: “The local board are the owners of these 
gas mains, and they have granted, or rather the Act of Parliament 
for them has granted, to the Corporation of Southport the use of 
the same not generally, but simply for the purpose of the supply of 
gas, so that all that is taken out of the local board is the use of the 
mains for the particular purpose, the supply of gas and nothing 
else, and all other rights remain in the local board.” 

It is not difficult to imagine a case in connection with the supply 
of electricity which would give rise to a discussion precisely similar 
to that which took place in the Southport case. The undertakers 
are nearly always bound by their provisional order (which now 
incorporates the schedule to the Electric Lighting Act, 1899) to 
supply energy to the local authority for the purposes of lighting 
the streets. It seems clear from the above case that in such 
circumstances the local authority would not be occupiers for the 
purposes of rating. | i 

The Theory of Hypothetical Rent.—The application of the principle 
that the ratable value must depend upon the rent at which an 
undertaking would be expected to let from year to year is naturally 
attended with difficulty in the case of an electric light under- 
taking. The assessment committec have to consider what the hypo- 
thetical tenant of an entire system would pay by way of rent—witb- 
out having any other guide than somewhat empirical assumptions 
based upon a variety of considerations. It is hardly necessary to 
observe that an actual tenant of such an undertaking is unknown. 

The following questions, which are hereafter dealt with in order, 
appear to arise when an endeavour to estimate hypothetical rent is 
made :—(1) In valuing the works, wires, &c., of an electric lighting 
company, are the profits earned by the company to be taken into 
account? (2) What is the proper principle of valuing an electric 
lighting undertaking as a whole when occupied by a trading com- 
pany, and upon what principle is the value of the whole under- 
taking to be apportioned among the several parishes into which the 
undertaking extends? (3) Whether in rating electric lighting 
stations occupied by the local authority, or similar public bodies, 
when the profits earned by the occupiers are devoted to public 
purposes, the occupiers are ratable? (4) Whether in rating a local 
authority, or any other public body, the profits actually earned by 
the occupiers are the proper basis for calculating ratable value ? 

Whether Profits are to be taken into Consideration.— With reference 
to the question whether the profits earned by a company should be 
taken into account for the purpose of estimating hypothetical rent, 
a distinction was formerly drawn between companies which 
plied a natural commodity such as water, and those which furnished 
a manufactured commodity such as gas. This distinction was 
clearly abolished by the definition of “net annual value” in the 
Parochial Assessments Act, 1836, and the rule may now be taken to 
be that the profits are always to be taken into consideration. The 
case of R. v. Sheffield United Gas Company ((1863), 32 L.J.M.C., 
169) is always referred to on this point. In that case the rating 
authorities had ascertained the ratable value of the whole of the 
company's works, mains, pipes, &c., by deducting from the gross 
receipts the working expenses and a sum for tenants’ profits, 
tenants’ rates and taxes, and the average cost of repairs, renewals, 
and insurance of buildings, stations, plant, and mains, the remainder 
being put as the ratable value of the whole undertaking. This 
was clearly an assessment based upon profits. It was argued on 
behalf of the company that the land occupied by them should be 
valued according to rents given for other lands in Sheffield and 
used without buildings, and as to the mains and pipes under the 
streets that they should be valued by a similar method, “only 
allowing an increased rental for the conaideration that the company 
must necessarily obtain the particular locality, and might therefore 
be forced by the owner of the land to pay an increased rent for ú.” 
This argument was rejected by the Court, who adopted the valuation 
made by the Assessment Committee upon the basis of profits, 
apparently for the reason that in estimating the increased rent the 
landlord and tenant would both have regard to the net profits 
which the occupier of the mains would be able to earn. 

What Profits are to be Considered.—In estimating the ratable value, 
the Assessment Committee, as we have already seen, are bound to 
consider ' the annual profit." It is not always easy to decide what 
should be regarded as profit for this purpose. Thus, while a certain 
proportion of the company's earnings go towards a dividend for the 
shareholders, it is not unusual to set aside the remainder as a reserve 
fund to be drawn upon in times of stress. The point whether the 
reserve fund should be looked at was considered, but not decided in 
the case of Gas, Light, and Coke Company v. City of London 
Union. [Ryde's Rat. App." (91—93), 204.) The better opinion 
would seem to be that the reserve fund should not be taken into con- 
sideration, for it is but a capital fund which adds to the solidity and 
rent-earning capacity of the whole undertaking. 

What Year’s Profits are to be taken into Consideration.—The solution 
of this question depends very much upon whether the property in 
question is within or outside the metropolis. A valuation list 
within the metropolis is only revised every five years (The Valuation 
(Metropolis) Act, 1869, 32 and 33 V., c. 67, Sub-secs. 44, 45, 46); 
and an appeal against a valuation in the Metropolis must be lodged 
before the valuation list comes into force. 

The “ Metropolis” for the purposes of the Act includes every 
union and every parish not in union, which for the time being are 
either wholly, or for the greater part in value thereof, respectively 
situate within the jurisdiction of the Metropolitan Board of Works, 
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appointed under the Metropolis Management Act, 1855 (18 and 19 
Vict, c. 120). The list for the Metropolis, as altered on appeal, be- 
comes exclusive evidence of value for five years, subject to alteration 
in certain cases by means of supplemental or provisional lists. Out- 
side the Metropolis, a fresh valuation may be made each year, 
and with regard to the making of such a rate, it was laid down in 
the case of R.v. London, Brighton, and South Coast Railway 
Company, [ (1851), 15, Q.B. 313], that the sessions ought to avail 
themselves of every light that can be afforded them down to the 
latest period antecedent to the actual making of the rate, in order to 
bring it to the greatest possible accuracy. ‘I'he overseers in making 
a prospective rate, are to make it on the supposed prospective value 
ascertained by them, as well as they can from the latest evidence in 
their power as to antecedent value. It would seem from this that 
the sessions are bound to take cognizance of the last published 
account before the making of the rate appealed against. 

The importance of making the assessment from an up-to-date 
account is intensified in the metropolis where the same rate 
generally remains in force for a full period of five years. Thus, 
supposing the profits of an electric lighting company in the metro- 
polis were to suddenly fall off at or immediately before the time 
of making the list for the metropolis, it would obviously be just to 
allow that falling off to be taken into consideration, by permitting 
the assessment to be based upon an account drawn up in respect of 
the year immediately preceding the making of the list. 


(To be continued.) 


THE BOARD OF TRADE INQUIRY re ELEC- 
TRICAL PRESSURE. 


(Continued from page 446.) 


Sır COURTENAY Boy Le continued the hearing of the inquiry for an 
alteration of proviso to No. 13 (6) of the regulations made by the 
Board of Trade, ensuring a proper aud suflicient supply of elec- 
tricity, on Thursday, at the Westminster Town Hall. Mr. Balfour 
Browne, K.C., Mr. R. W. Wallace, K.C., and Mr. M. D. Warmington 
appeared for the Westminster Electric Supply Corporation, Limited; 


Mr. Littler, K.C., and Mr. Craies for the Hotel Windsor and the 


Junior Constitutional Club; Mr. J. Roskill for the City of London 
Electric Lighting Company; Mr. R. Cunningham Glen for the 
Borough of Paddington: the Hon. A. Lyttleton and Mr. G. J. 
Talbot for the London County Council; Mr. Danckwerts, K.C., and 
Mr. A. J. Walter for the Corporation of London; Mr. E. Moon for 
the Chelsea Electric Lighting Company and the Metropolitan Elec- 
tric Supply Company. 

At the sitting of' the inquiry on the previous Tuesday, Sir 
Courtenay Boyle had submitted to counsel for their consideration 
the following clause: — Provided that no change shall be made in 
the pressure of the supply to any premises. which were supplied 
with energy by the undertakers, except with the consent of the 
-consumer, but where the consumer withholds his eonsent after the 
undertakers have offered to pay the reasonable cost of, or incidental 
to, the change, the undertakers may appeal to the Board of Trade, 
and the Board may, if they think fit, dispense with the consent of 
the consumer on such conditions as the Board impose." 

Mr. LITTLER, K.C., said he had no amendment to offer to the 
elause, but his position was simply this:—All they wanted was that, 
as a condition of their consent, they should, both as regarded the 
past and the future, be put in exactly the same position as if & 
change had not been made. They did not require any blackmailing 
price. ; 

Sir Courtenay BoyrLE: Who is to determine whether you are 
put into the same position ? | 

Mr. LrTTLER said they did not say they (his clients) should them- 
selves determine. What his clients said was that they had a right 
vouchsafed to them by the Board of Trade, but they would not 
stand absolutely on that right, provided they could be perfectly 
assured they would be recouped against any reasonable expenses, 
and guarded against expense in the future. 

The Hon. A. LyTTLETON said the clause he had to present agreed 
pretty well with the City Corporation, and he thought would carry 
out what had been stated by Mr. Littler. Prof. Kennedy had 
admitted that the consumer should be indemnitied. The advantage 
of the proposal was highly controversial as to the lamps, increased 
efficiency, and increased cost. Those were matters of absolutely 
genuine and bond fide controversy. The position was that for the 
benefit of themselves and the electrical industry the electric com- 
panies proposed & change, and they agreed that the change should 
cause no loss of any kind. to the consumer. The consumer said he 
would lose largely.: That was the point of the controversy, and no 
one could settle that who did not hear all the evidence and decide 
upon each case. The electric lighting companies sought to impose 
on the consumer the onus of the controversy—a controversy on 
which electric lighting authorities of great standing differed ; but 
as this controversy was for the benefit of the electric industry it 
ought to be settled at the expense of the industry, provided only 
that this were not put to vexatious or unreasonable expense. Those 
were principles which he submitted were incontrovertible. By the 
clause he submitted they first proposed to take the dispute to the 
Board of Trade at the request of both parties and let the Board of 
Trade mediate between them, and they had little doubt that in 
19 cases out of 20 the friendly suggestion of the Board of Trade 
would prevent any litigation whatever. If that result was not 
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achieved, then they asked that the Board of Trade should submit 
the matter to an arbitrator, and that the arbitrator should there- 
upon settle the terms on which the change was to be made. The 
clause proposed by the London County Council was as follows :— 
“Provided that no change shall be made in the pressure of the 
supply to any premises which on of were supplied 
with energy by the undertakers except with the consent of the con- 
sumer, but where the consumer withholds his consent after the 
undertakers have offered to pay the costs of the damage caused by 
or incidental to the change, the undertakers may appeal to the 
Board of Trade, and the Board of Trade may, at the request of both 
parties, finally settle the matter in difference between them, and 
failing such request, may dispense with the consent of the consumer 
on the following conditions, that is to say, the Board of Trade shall, 
in such case, refer to a single arbitrator, to be agreed upon between 
the parties, or, failing agreement, appointed by the Board of Trade, 
the settlement and due execution of such terms as shall recoup to 
the consumer all reasonable costs, charges, expenses, and loss 
incurred in consequence of the change, and shall place the consumer 
in at least as beneficial a position as if the change had not been made. 
The costs of both parties to the arbitration, to be settled, in case of 
difference, by the arbitrator, shall be paid by the undertakers, 
provided always that if the arbitrator certifies that the consumer has 
vexatiously withheld his consent, the consumer shall bear his own 
costs of the said arbitration. Providedalwaysthat anything done here- 
under shall be without prejudice to the conditions imposed by the 
London County Council or the local authority in regard to the 
alteration of the standard pressure." | 

Mr. A. J. WALTER said the clause proposed by the City Corpora- 
tion was in substance the same as that brought up by the County 
Council It was:—‘ Provided that no change shall be made in the 
pressure of the supply to any premises which on 
were supplied with energy by the undertakers, except with the 
consent of the consumer; but where the consumer withholds his 


consent after the undertakers have offered to pay the costs of and 


damage (including a reduction in the price of supply of energy) caused 
by, or incidental to, the change, the undertakers may appeal to the 
Board of Trade, and that Board may, if the parties agree, finally 
settle the matters in difference between them, and failing such 
agreement, may dispense with the consent of the consumer on the 
following conditions, that is to say :—The Board of Trade shall, in 
such case, refer to the arbitration of a single arbitrator, to be agrecd 
upon between the parties, or failing such agreement, appointed by 
the Board of Trade, the question of the conditions under which the 
change shall be allowed, and the due fulfilment of the same by the 
undertakers, such agreements shall include those imposed by the 
London County Council or the local authority, as the case may be, 
under these regulations. 'The reasonable costs of both parties to 
the said arbitration shall be paid by the undertakers.” 

Mr. RoskILL said he must strongly oppose the contention that 
the change was solely for the benefit of the undertakers, and he 
believed the undertakers had cause to complain of the way in which 


.they were treated. For the development of electric enterprise, it 


was imperative that this change should be made. No evidence had ` 
been given as to the number of persons who would oppose the 
change. There had been 1,602 consumers applied to in the City of 
London, and only 22 had refused. "The suggestion in the clause of 
the County Council,and more especially in the clause of the City 
Corporation, was a direct invitation to the consumers to resist that 
which, in the opinion of experte, was a necessary chango. 

Mr. WARMINGTON, on behalf of the Westminster Electric Supply 
Company, addressed Sir Courtenay Boyle on the same lines as Mr. 
Roskill. . 

Mr. GLEN said that as the only aim of the Paddington Council 
was to protect the consumer, he could support either of the two 
suggested clauses. 

Mr. Moon contended that the claim for an indemnity was made 
under a misapprehension as to the regulation of 1896. His learned 
friends had talked as if the regulation of 1896 had given an inde- 
feasible right to a consumer taking a supply at that date to refuse 
to consent to any alteration of the supply. In 1896 it was clear 
that there was an idea that it might be advisable to increase the 
pressure. At that time there was no 200-volt lamp which was 
efticient, and therefore there was no satisfactory lamp in the 
market that could be used with 200 volts pressure. Under these 
circumstances the Board of Trade naturally said they would not 
commit themselves or allow an experiment to be made without the 
consent of the consumer. The state of things which existed in 1856 
had passed away, and they asked that the temporary estoppel created 
by the Board of Trade might be removed in favour of the develop- 
ment of the enterprise, and in order to prevent useless expenditure 
of capital. He submitted that the regulation of 1896 wasmerely in the 
nature of a temporary estoppel, and was not a permanent decree, and 
that the claim for indemnity rested on no good foundation. They 
asked to be put back into the position in which they were in 1896, 
when they might have applied to the Board of Trade for their 
consent to an alteration of the pressure. What they were discussing 
was what was best for the whole of the consumers, and not for 
particular consumers. It was not true to say there would be no 
advantage to the 100-volt consumer for the change. 

Mr. LITTLER pointed out that he had not presented his evidence 
that there would be no advantage. 

Sir COURTENAY BOYLE said he hoped counsel would not go into 
it, as so far he had only heard one side. 

Mr. Moon said the effect of the clauses proposed that day would 
be to invite everybody to say they would not consent and threaten 
to go to arbitration, and they would come tothe companies and say, 
“It will cost you a great deal if you go to arbitration, and you 
will have to pay in any event; had you not better give us some- 
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thing extra to avoid arbitration?” He would, however, point out 
that a fair clause would in the end be better for the consumer than 
an unfair clause, because they might as a last resort have to raise 
the price. 

Mr. LvrrLETON argued that Mr. Moon's argument was founded 
on the most extreme views. His evidence had not yet been heard, 
but he founded his arguments on the evidence of Prof. Kennedy. 

Sir CourTENAY BovrLEÉ expressed the hope that counsel would 
not comment at that point on evidence which had been given. 

Mr. Moon: I renounce Mr. Kennedy and all his evidence. I am 
not bound by his evidence. 

Mr. LvTTLETON said he relied on the evidence of a distinguished 
opponent. The question was asked Prof. Kennedy whether he 
agreed that the consumer should be paid the whole of the expense 
he was put to, and the witness replied “ Yes." Then he was asked 
by Sir Courtenay Boyle what advantage the consumer would get by 
having 200 volts instead of 100 volts, and his answer was, I do not 
think he gets any benefit; I do not think he knows the difference." 
On such evidence as that of thcir opponents, he contended it was a 
case for indemnity. 

Mr. WarracE, K.C., said the clause proposed by the Board of 
Trade would meet all the circumstances of the case. 

Sir COURTENAY BovLs said the thing had been so well argued 
that he would be able to place evidence before the Board of Trade 
which would enable them to draft aclause. That was if the counsel 
agrced to this. 

Mr. LyTTLETON said that would depend on whether Sir Courtenay 
was able to say to the Board of Trade that he was satisfied that 
there was a genuine controversy as to what the benefits would be. 

Sir COURTENAY BOYLE said as far as he himself was concerned, he 
was prepared to admit that there was matter for controversy, but he 
must leave it to counsel as to whether they wished to call evidence. 
He could not say that he was prepared to report in favour of taking 
either clause verbatim. The question was whether the objectors 
were satisfied to leave the matter in the hands of the Board of Trade. 
He did notthink it would help him to hear evidence, but that w 
for counsel to decide. ` 

After consultation, Mr. WALTER asked whether Sir Courtenay 
Boyle could submit a fresh clause for the consideration of counsel. 

Sir COURTENAY BOYLE said he could not consent to that. They 
must be content to leave the matter in the hands of the Board of 
Trade. 

After an adjournment to enable further consultation to take place, 

Mr. LYTTLETON said the objectors felt compelled to call evidence. 

Mr. GuNNING, in charge of the electric lighting department of the 
London County Council, was called, and said he was of opinion that 
the change would be of no benefit to thc consumer, and in many 
cases would bring a loss. | 

Mr. Eck, consulting engineer, and Prof. AvnTON gave evidence to 
a similar effect. 

The inquiry was adjourned. 


Sir Courtenay Boyle sat again on Monday at the Westminster i 


Town Hall. 

At the commencement Mr. LITTLER, K.C., complained that the 
Westminster Corppration would not allow a witness he wished to 
call, who was in their service, to appear. 

Mr. LYTTLETON, summing up his case, said it was recognised that 
this change was one the Board of Trade was prepared to authorise, 
and the simple question was on what terms it should be authorised. 
The first argument put forward by the companies, he thought, had 
been greatly modified. That argument was to this effect: “ Here 
is a change for the benefit of the industry, the companies, and the 
consumer, and a very few of the consumers have used the advantage 
of their position to stand out as dogs in the manger and endeavour to 
extract terms which they are not entitled to." That manifestly was 
not a correct statement. 
stantial case from the view of the consumers who stood out, and he 
submitted the true statement of the case was this: Although it is 
perfectly true that the great majority of the consumers in West- 
minster, captivated by statements of a sanguine character made 
by the companies, acceded to the change being made, yet a few con- 
sumers less credulous held out, and their position now is that after 
elaborate inquiry they have satisfied themselves that the change 
will not result as the sanguine estimates of the promoters have 
endeavoured to make them believe, and it is exceedingly question- 
able whether the change should be made at all, and certainly, if it 
should be made, it should be done at the expense of the companies.” 
Mr. Moon had contended that the Board of Trade clause of 1896 was 
merely in the nature of a temporary estoppel, but he (Mr. Lyttleton) 
submitted this argument was fallacious, inasmuch as the premises 
on which it was based were not borne out by the facts. Accepting 
the rule that the Board of Trade had the power to alter its own 
regulations, yet he submitted that the state of things was now sub- 
stantially the same as in 1896. Mr. Moon said that in 1896 higher 
voltage lamps were in an experimental stage, and that the experimental 
stage was passed now; but this statement he absolutely traversed. He 
thought that the evidence called by the London County Council had 
proved that the experimental stage had not ceased. If they took the 
Westminster case alone they had heard from Mr. Drake that he had 
been inundated by complaints from consumers who had accepted 
the change, and it had been shown that the 200-volt lamp was less 
efficient, and cost the consumer more, than the 100-volt lamp. If 
the consent of the consumer was to be dispensed with, it meant 
that the companies would have a dispensation of the law of trespass. 
Sir Courtenay Boyle himself had admitted that there was an acute 
controversy on the subject, and that being so, it was only right 
that the consumer should, in such an unequal contest, be able to go 


No one could deny that there was a sub- 


before an arbitrator, and provided he did not act unreasonably, 
should be able to do so without expense to himself. 

Major Canpzw was then called by Mr. LrrrLER, and expressed 
the opinion that the consumer would not obtain any advantage by 
the change, and he should be protected as suggested by the clause 
of the London County Council. Allthe indoor fittings and wires 
would have to be thoroughly overbauled, and in many cases replaced, 
and this would naturally cause damage to decorations, and much. 
inconvenience. He did not think it was possible in the smaller 
men that the 200-volt lamps could last as long, or keep up so good a 
ight. 

Mr. Rosk ILL: Do you represent to the Board of Trade that it is 
not desirable to change the voltage ?—It is a question of doing away 
with the clause. 

Then I understand you do not represent that the change is 
undesirable? I think it would not be a judicious policy tbat the 
Board of Trade should absolutely veto the use of 200 volts. 

By Mr. LIrrLER: As made at present, the 200-volt lamp was not 
so satisfactory as the 100-volt lamp. : l 

Mr. A. Rose, London manufacturer to the amalgamated concerns 
of Rose & Bird and the Crystal Lamp Company, considered that the 
200-volt lamp was not so efficient as the 100-volt lamp. If, in the 
future, an improvement was made to the 200-volt lamp, it would 
equally apply to the 100-volt lamp. 

By Mr. Batrourn BROWN R: They made large quantities of 200- 
volt lamps as well as 100-volt lamps. Ph 

Mr. V. D. B. Cooper, electrical engineer, concurred with the evidence 
given by Major Cardew. He was adviser to the Hotel Windsor, and 
he asked contractors to give an estimate of the cost of refitting that 
hotel for the 200-volt lamps. The estimate was £966, and this did 
not include cost of redecoration. For the Junior Constitutional 
Club the cost would be £530. 

By Mr. BaLrour Browne: Provided they lost nothing by the 
change taking place, they would not object to it. 

Mr. LirrTLER addressing Sir Courtenay Boyle on behalf of the 
Hotel Windsor and the Junior Constitutional Club said they had 
come to the company and took their supply on the faith of the 
clause of 1896, and if their consent was to be obtained it should be 
only on the undertaking that they should be placed in all respects 
the same as before any change was made. He again complained of 
the action of the Westminster Corporation in refusing to allow a 
witness to appear, and expressed the hope that when the Board of 
Trade weat before Parliament they would get a clause to compel 
the attendance of any witness. 

Sir C. BoxLE: I do not think they will. 

Mr. LiTTLER proceeded to read a great mass of correspondence 
between the Hotel Windsor and the Westminster Electric Supply 
Corporation, and he contended that the company had treated the 
hotel company very badly. 

Mr. BALTOUB Browne, replying for the Westminster Electric 
Supply Company, contended that the change was ia the interests of 
the public at large. The company was not an enemy to the con- 
sumer but a partner. He admitted that the company would get a 
benefit from the change as they would not have to raise so much 
capital, and if capital was not raised that was for the benefit of the 
consumer. He asked that the clause suggested by Sir Courtenay 
Boyle should be accepted, subject only to the insertion ot a time 
limit. | | 

The inquiry was adjourned till to-day. 


THE NAVAL BOILER COMMITTEE'S 
INTERIM REPORT. 


Tuis interim report, referred to in our leading article, reads as 
follew3:— ö N 

1. The Committee are of opinion that the advantages of water- 
tube boilers for naval purposes are so great, chiefly from the military 
point of view, that, provided a satisfactory type of water-tube boiler 
be adopted, it would be more suitable for use in his Majesty’s Navy 
than the cylindrical type of boiler. 

2. The Committee do not consider that the Belleville boiler has 
any such advantage over other typcs of water-tube boilers as to lead 
them to recommend it as the best adapted to the requirements of 
his Majesty's Navy. 

3. The Committee recommend :—(a) As regards ships which are to 
be ordered in the future :—That Belleville boilers be not fitted in 
any case. (b) As regards ships recently ordered, for which the 
work done on the boilers is not too far advanced :—That Belleville 
boilers be not fitted. (c) As regards ships under construction, for 
which the work is so far advanced that any alteration of type of 
boiler would delay the completion of the ships:—That Belleville 
boilers be retained. (d) As regards completed ships:—That Belle- 
ville boilers be retained as fitted. l 

4. In addition to the Belleville type of boiler; the Committee 
have had under consideration four types of large straight tube. 
boilers which have been tricd in war vessels, and are now being 
adopted on an extended scale in foreign navies. These are :—(a) 
The Babcock and Wilcox boiler; (ö) the Niclausse boiler; ic) the 
Dürr boiler; (d) the Yarrow large tube boiler. (a) and (b) have 
also been tried in our own Navy with satisfactory results, and are 
now being adopted on a limited scale. If a type of water-tube 
boiler has to be decided on at once for use ia the Navy, the Com- 
mittec suggest that some or all of these types be taken. 

5. The Committee recommend that the completion of the two 
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sloops and the second-class cruiser fitting with Babcock and Wilcox 
boilers, and the sloop and first-class cruiser fitting with Niclausse 
boilers, be expedited, in order that the value of these types of 
boilers for naval purposes may be ascertained at the earliest possible 
date. This is especially important, as the Babcock and Wilcox 


boiler adopted in the ships under construction differs materially ` 


from the Babcock and Wilcox boiler as fitted in the Sheldrake. 

6. The Committee recommend that boilers of the Diirr and of a 
modified Yarrow type be made and tested at the earliest possible date, 
under their supervision, with a view of aiding the selection of one or 
more types of water-tube boilers for use in his Majesty's ships. For 
this purpose the Committee suggest that two cruisers, not smaller 
than Medea class, with vertical triple-expansion engines, be placed at 
their disposal, and that they be empowered to order at once Dürr and 
Yarrow boilers to be fitted to them, and to order also the removal 
of their present boilers and the necessary modifications of their 
machinery, 80 that the performance of the types of boilers named 
may be definitely ascertained under ordinary working conditions 
from extended seagoing trials. The Committee suggest vessels 
not smaller than the Medea class, because the evidence before them 
shows that it has been difficult to draw from torpedo gunboat trials 
conclusions fully applicable to larger vessels. S: 

7. With reference to paragraph (1) evidence has been given 
before the Committee to the effect that three most important require- 
ments from the military point of view are:—(a) Rapidity of 
raising steam and of increasing the number of boilers at work. (b) 
Reduction to a minimum of danger to the ship from damage to 
boilers from shot or shell. (c) Possibility of removing damaged 
boilers and replacing them by new boilers in a very short time and 
without opening up the decks or removing fixtures of the hull. 
These requirements are met by the .water-tube boiler in a greater 
degree than by the cylindrical boiler, and are considered by the 
Committee of such importance as to outweigh the advantages of the 
latter type in economy of fuel and cost of up-keep. 

8. The opinion expressed by the Committee in paragraph (2) has 
been formed after a personal examination of the boilers in a number 
of his Majesty’s ships, including the Diadem, Niobe, Europa, Hermes, 
Powerful, Furious, and Ariadne; upon the statements of defects 
which have been placed before them; and the evidence of the 
chief engineers of those vessels and other officers on the engineering 
staff of the Admiralty and Dockyards. This evidence is being 
printed, and will be forwarded when ready. 

9. The Committee consider the following points in relation to the 
construction and working of the Belleville boiler to constitute prac- 
tical objections of a serious nature: — (a) The circulation of water 
is defective and uncertain, because of the resistance offered by the 
great length of tube between the fecd and steam collectors, the 
friction of the junction boxes, and the small holes in the nipples 
between the feed collector and the generator tubes, which also are 
liable to be obstructed, and may thus become a source of danger. 
(b) The necessity of an automatic feeding apparatus of a delicate 
and complicated kind. (c) The great excess of the pressure required 
in the feed pipes and pumps over the boiler pressure. (d) The con- 
siderable necessary excess of boiler pressure over the working pres- 
sure at the engines. (e) The water gauges not indicating with 
certainty the amount of water in the boiler. This has led to serious 
accidents. (J) The quantity of water which the boiler contains at 
different rates of combustion varying, although the same level may 
be shown on the water gauges. (g) The necessity of providing 
separators with automatic blow-out valves on the main steam pipes 
to provide for water thrown out of the Loilers when speed is sud- 
denly increased. (z) The constant trouble and loss of water result- 
ing from the nickel sleeve joints connecting the elements to the 
feed collectors. (i) The liability of the upper generator tubes to 
fail by pitting or corrosion, and, in economiser boilers, the still 
greater liability of the economiser tubes to fail from the same cause. 
Further :—(k) The up-keep of the Belleville boiler has so far proved 
to be more costly than that of cylindrical boilers ; in the opinion of 
the Committee this excess is likely to increase materially with the 
age of the boilers. (/) The additional evaporating plant required 
with the Belleville boilers, and their greater coal consumption on 
ordinary service as compared with cylindrical boilers, has hitherto 
nullified to a great extent the saving of weight effected by their 
adoption, and, in considering the radius of action, it is doubtful 
whether any real advantage has been gained. The Committee are 
not prepared without further experience to say to what extent this 
may not apply to other types of water-tube boilers. 

10. At the time the Belleville boiler was introduced into the 
Navy in the Powerful and Terrible, it was the only large tube type 
of water-tube boiler which had been tried at sea on a considerable 
scale under ordinary working conditions. The Committee therefore 
considered that there was justification for then regarding it as the 
most suitable type of water-tube boiler for the Navy. 

11. To obtain satisfactory results in the working of the Belleville 
boiler, in face of the defects named in paragraph 9, more than 
ordinary experience and skill are required on the part of the engine- 
room staff. It appears, however, from the evidence placed before 
the Committee, that the engineer officers in charge of Belleville 
boiiers have not been made acquainted with the best method of 
working the boilers, and that which experience has shown to be most 
effectual in preventing the pitting and corrosion of tubes. 

12. In view of the rapid deterioration of economiser tubes in 
several vessels, the Committee have specially considered whether 
the extra power per ton of boiler at high rates of combustion, 
obtained by the use of economisers, has not been too dearly 
purchased. The evidence before them indicates that at the lower 
and more usual rates of combustion the Powerful type of boiler has 
given results as satisfactory as the economiser type. It is at the 
same time less complex, and free from the special risks of tube 
deterioration which have proved so serious in many cases, notably in 


the Europa. They therefore recommend, for ships under construction, 
that the non-economiser type should be reverted to where practicable, 
with the tubes raised higher above the fire-bars to increase the com- 
bustion space, and that where possible the steam collectors should 
be made larger, and more accessible internally. 

13. The evidence before the Committee shows that a large pro- 
portion of the coal expended in the Navy is used for distilling and 
other auxiliary purposes, in harbour as well as at sea. For such 
purposes, the cylindrical boiler is, in the opinion of the Committee, 
more suitable and economical than any type of water-tube boiler. 
They recognise that there are objections to fitting cylindrical and 
water-tube boilers in combination, but they believe that those. 
drawbacks would be more than compensated for by resulting: 
advautages, observing that the cylindrical boilers could be used for 
supplying distilled water in case of failure or insutliciency of the 
evaporating plant. On these grounds, it is considered desirable 
that all new vessels of large power should be provided with 
cylindrical boilers to do the auxiliary work. 

14. The Committee have to state, for the information of their 
Lordships, that a series of comparative trials for determining 
economy in coal and water consumption were arranged in October, 
1900, for his Majesty's ships Minerva and Hyacinth. The trials of 
the former ship commenced on January 7th, as soon as she was 
ready, but were temporarily interrupted by recent events. The 
Committee are, however, now informed that the Minerva will not 
be again available until after March 2nd, and that the Hyacinth will 
not be ready to commence her trials until the first week in April. 
It is proposed to include in these trials a full-speed run for both 
ships from Portsmouth to Gibraltar and back. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. 'HowPsox & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and &t Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addreased. 


4,530. “Improvements relating to the jointing or terminating of electric 
cables or combinations of multiple-core cables." R. APPLEYARD and J. F. 
Coots. March 4th: . 

4,532. “Improved 17 995 device for overhead electric wires.“ A. W. GIL BOD 
and D. RosERTSON. March 4th. l 

4,533. “Improvements in trolley wires and other overhead electric wires.” 
A. W. GiLBopv and D. RoBEnTSON. March 4th. 

4,540. ‘‘ Improvements relating to the covering or casing of the electric wires 
or leads employed in house lighting and for other purposes." F. L. BROUGHTON. 
March 4th. i 

MM * Au improved incandescent electric lamp." A. L, REINMANN. March 

t . — 

4.575. Improvements relating to electric power distribution.“ 

(Compagnie de l'Industrie Electrique, Switzerland.) March 4th. 


4,576. Improvements in electric furnaces." R. C. Conrarpo. March 4th. 

4,586. "Improvements in primary batteries.“ C. N. GAUZENTER. March 4th. 

4,591. “Improvements relating to the preparation and treatment of filaments 
for incandescent electric lamps." H. E. Newton, (C. Garner, United States.) 
March 4th. 

4,557. ‘Improvements in electric demand indicators." A. WRIGHT and Tne 
Reason MANUFACTURING COMPANY, LIMITED. March 4th. 

4.631. Improvements in electric stop motions of drawing frames." 
T. CHAbwIcR. March ith. 

4,642. “An improved underground or conduit system for the transmission of 
electromotive force for traction purposes," R. R. Harrison. March 5th. 

4,675. ‘Improvements iu cords for switchboards, telephones, and other 
elecirical instruments." THe LONDON ELECTRIC WiRE Company, LIMITED, 
and B. Hawke. March 5th. l 

4,695. “Improvements relating to the regulation of dynamos." F. STRICK- 
LAND. March 5th. (Complete.) f 

4,700. “Improvements in or relating, to trolleys and like current collectors 
for electric railways and tramways.” F. W.LrzgvkBS. March 5th. 


H. H. Lake. 


4,709. “Sound and fireproof walls for use in connection with telephone ap- 
paratus.” H. ScHArrEn. March 5th. (Complete.) 

4,714. “Improvements in electro-magnetic traction." M. NIETZSCHMANN. 
March 5th. 

4,736. "Improvements in swivelling trolley heads employed in overhead wire 


electric traction.” E. M. Muuno, H. BRECENELL, and H. I. Rocers. March 
6th. i 

4,751. Process for insulating hollow conductors.” R. DETERET. March 
th. 


4,760. "Improvements in electric measuring instruments.“ A. CAMPBELL. 
March 6th. 


4,763. ‘Improvements in insulated electric conductors." H. EDMUNDS. 
March 6th. 
4,765. “Improvements in and relating to the transmission of power in the 


electrical propulsion of railway, tramway and other vehicles." E. W. WHITE- 
MAN. March 6th. 

4,67. An improved cable for supplying the electric current to electrically- 
driven ploughs and for like purposes." C. MzissxER. March 6th. (Complete.) 

4,763. “ An improved electric bell circuit for mechanically-driven ploughs.” 
C. MEISSNER. March 6th. (Complete.) * 

4,776. ‘Combined engine and air compressing means for electric railway 
systems.” R. W. BARKER, (Murphy Safety Third Rail Electric Company, 
United States.) March 6th. (Complete.) 

4,777. “Improvements in switch mechanism for surface contact railways.“ 
R. W. Barker. (The Murphy Safety Third Rail Electric Company, United 
States) March 6th. (Complete.) 

4,791. “Improvements in induction motors." F. M. Lewis. March 6tb. 

4,810. *‘ Improvements in electrolytic interrupters.” F. DE MARIE. March 6th. 
(Complete.) 

4,812. “Improvements in coherers for wireless telegraphy.” J. R. MILNE. 
March 6th. 
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4,818. Imprevements in wireless telegraphy.” J.R.MILNE. March 6tb. 


4,814. '*An improved method of operating an electric chopper switch.” J. G: 
CuirLps, March 6th. 

4,815. “An improved method of making fuse contacts, and holders for my 
detachable fuse plug, patent No. 18,051, 1898.“ J. G. Cuirps. March Gth. 


4,819. A new or improved device for connecting the trolley with the trolley- 
wire in electrically-driven vehicles." H. J. Wreintz. March 7th. 


4,820. “Improvements in switching apparatus for electric circuits.“ W. DU 
Bois DuppELL and T. MATHER. March 7th. 


4,822. “Improvements in are lamps.“ J. S. Scott. March 7th. 


4,841. “Improvements in and relating to swivelling trolley-heads employed in 
the overhead wire system of electric traction." H. E. F. BuEkNELL. March 7th. 


4,863. “Improvements in combined electro-magnetic and carbon michro- 
phone.“ W.E.RossETTER. March 7th. 


4,868. ‘Improvements in electric switches." C. W. Scott. (Date applied 
for under Patents, &c., Act, 1883, Sec. 103, August 16th, 1900, being date of appli- 
cation in United States.) March 7th. Complete.) 


4,570. ‘Electric coupling for railway cars." C. D. Aner. (Siemens and 
Halske Aktien Gesellschaft, Germany.) March 7th. (Complete.) 

4,892. ‘Improvements relating to electrical interrupters." J. M. DAVIDSON. 
March 7th. 


4,899. “Improvements in and relating to overhead wires and guard wires for 
electric traction and other purposes." H. R. BvnNETT. March 7th. 


4,902. "Improvements in electrical cables." M. J. P. O'Gorman. March 
7th. 


4,928. “Improvements in fuses for distribution boxes, the same being 
applicable for single fuses of electric light installations.“ P. Misukrand D. B. 
SELKIRK. Maroh 8th. . 


4,940. “ Improved coupling joint or connection for electric wires and fittings." 
M. RAILING and G. H. Ink. March Sth. 


4,967. “Improvements in electrical measuring instruments for use as power 
indicators and the like." K. EpcGcuxBE and E. I. Everretr. March 8th. 


4,981. “Improvements in or relating to Röntgen ray apparatus." G. BownoN. 
March 8th. i 


4,986. “Improvements in and relating to electric switches and cut-outs.” 
F. H. HEADLEY. March 8th. 


5,007. “Improvements in the manufacture of electrical switches.“ A. 
Watson. March 9th. 


5,017. "“ Improvements in batteries.“ G, HEIDEL., March 9th. (Complete.) 


5,038. ‘Improvements in incandescent electric lamps.’ II. C. Mancr and 
Nernst Evectaic Licht, LiMiTED., March 9th. . 
5,030. ‘Improvements in preparation of Nernst conductors for clectric 
? j^ * 
lamps." C. C. GARRARD and NERNST ELECTRIC LionT, Liwrrrp, March 9th. 


5,040. ''Improvements in Nernst incandescent electric lamps.“ C. C. 
GaRKARD and NERNST ELECTRIC LIGHT, Limirep. March 9th. 


5,041. “Improvements in incandescent electric lamps.“ J. SWINBURNE and 
Nernst ELECTRIC Light, LIMITED. March 9th. 


5,0429. “Improvements in glow-bodies for Nernst incandescent electric 
lamps." B. M. Brake, M. SOLOMON, and NERNST ELECTRIC Licht, DIMITED, 
March 9th. 


5,043. ‘Improvements in rods for Nernst incandescent elect ic lamps." 
L.S. POWELL and Nernst ELECTRIC LIGHT, ILI MITE D. March 9th. 


5,055. “Improvements in alternating electric current induction motors." 
D. L. LiNpoQtisr. March 9th. 


5,002, “Improvements in cord-controlled switches for electrical purposes." 
A. T. M. Tyomson and THE TuowsosN-Davis TELEPHONE Sys1 EM, LIMITED., 
March 9th. 


5,068. ‘Improvements in accumulators for secondary batteries." T. T. A. 
Hansen and C. C. F. F. PETERSEN. March 9th. - 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 
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8,368. ''improvements in olestric storage or secondary batteries.” J. T. 
Niblett and M. Sutherland. Dated April 21st, 1899. The plates or electrodes 
consist each of a thin metal plate or grid with flanged edzes projecting on one 
or both sides of the plate and serving to hold the active material in place. 
Porous slabs of enrthenware or the like aidin keeping the active material in 
place, and serve also as separators. At the ends of the battery the plates are 
replaced by glass plates. Rubber pieces serve to keep the plates apart, and 
bands hold the whole together. 8 claims. 


g 4 

8,399. ‘improvements io electricity meters.” ©. D. Abel. (Societe Anonyme 
Continentale Pour la Fabrication des Compteurs a Ger et Autres Apparels.) Dated 
April 21st, 1899. Motor meters. "Thick wire field coils influence a fine-wire 
armature which is carried by a spindle geared to a counter and retarded by a 
copper ring carried by light arms on the spindle moving in the fields of perma- 
nent magnets. These are supported adjustably by a nut screwing on a fixed 
upright tube, a scale marked on the ring facilitating the adjustment. The 
spindle has pointed ends supported in jewclled bearings which slide in tubes 
and are acted on by springs adjustable by screws; when tbe meter is to be 
moved the tube is loosened and pressed down until it and the tube engage 
conical projections on the :pindle, and the tube is then again clamped, the 
spindle being thus firinly held and the bearings protected. 4 claims. 


8,466. Improvements lu aro lamps." E. W. Bohle, H. Bohle, and J. A. Phillips. 
Dated April 22nd, 1899. Arc lamps. The carbon holders are carried hy rods 
provided with guide wheels run on four rods and connected by a cord passed 
over a Wheel, which earries ratchet teeth. The upper holder is attached to the 
core of a shunt solenoid; the lower holder is adjustably weighted to be heavier 
than the upper one, the ditference in weight being balanced by the pull of the 
solenoid in the ordinary working of the lamp. The solenoid may be ironclad. 
A pawl is supported by a light spring on a lever pivoted on the lamp frame. 
When the arc is first struck a tooth engages the pawl and turns the lever in 
opposition to a spring so that another part of the lever grips the rim of the 
wheel. The length of the are depends on the extent of movement of the lever 
from an adjustable stop. In a modification, the pawl is carried by a vertical 
spring-pressed slider, the parts being dispensed with. In another modification, 
the carbon holders are connected by two cords, and controlled by two ratchets 
and solenoids of like construction. 4 claims. 


8,483. ‘Improvements In electrical signalling apparatus." E. Lavons and E. J. 
Lavens. Dated April 22nd, 1899. Relates to electric lamp and bell signalling 
apparatus of the kind described in Specification No. 3,200, A. b. 1598, for use on 
shipboard as an engine room telegraph. In the present invention, the time 
and duration of the signals transmitted are recorded by means of the apparatus. 
The drum is driven by clockwork, so that it revolves once in 24 hours, and is 
surrounded by a strip of paper, which is graduated lengthwise by parallel lines 
corresponding with the different signals, and is graduated crosswise by lines 
corresponding with the hours and fractions of hours. The signals are recorded 
by star wheels mounted on levers and adapted to be operated by corresponding 
rods from the armatures of the signal- controlling electro-maynets. When a 
signal is transmitted, the corresponding star wheel marks a series of dots on 
the line allotted to that particular signal, and over a length depending on the 
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time during which the signal is maintained. For indicating the number and 
direction of the revolutions of the engine and their direction, the handle, which 
works the valve gear, is provided with contacts adapted to complete a circuit 
through one or othér of two electric lamps, one of which indicates“ abead " 
and the other “astern.” The operative lamp circuit is made and broken once 
during each revolution of the engines, from any convenient reciprocating part, 
either by means of metallic contacts, or preferably by moving the core of a 
solenoid controlling the ci'cuits. Instead of, or in addition to, the lamps, 
counters for “ahead " and “astern” working may be employed, the counters 


Acne actuated by currents transmitted in the same way gs for the lamps. 
2 claims. 


8,497. "Improvements In bnibe for electric Incandescence lamps." C. Barton- 
stolin. Dated April 22nd, 1899. Incandescent lamps.—Bulbs are moulded with 
circular corrugations, in planes at right angles to the length of the filaments 
and of any desired form in section, to diffuse the light. 1 claim. 


8,622. ‘improvements In or relating to storage batteries." R. Wolford. Dated 
April 24th, 1899. Relates to the plates or electrodes. The essential feature of 
the invention consists in the use of pendant lengths of wire, which are either 
coated with paste or are formed after Planté’s method. The wire, which may be 
of lead, is coiled into a helix, and when the electrodes nre formed after Planté's 
method, they remain in this form, and one helix may be placed irside another 
helix, but when the electrodes are formed in Faure's method, the helix is pre- 
ferably somewhat drawn out. 'l'he wires may be used in eombination with a 
rubber plate formed with corrugations of any shape, and one wire hangs down 
in each corrugation, and the latter is then filled with active material. The wire 
may pass through a hole into the next corrugation so that the active material in 


oppes.te corrugations forms one mass. The wire may be bent into other shapes 
than helices. 5 claims. 


8,841. “improvements ia apparatus for rectifying alternatiag electric currents.” 
The British Thomson-Houston Co., Ltd. (E. Thomson.) Dated April 25th, 1899. In 
order to reduce sparking to a minimum, the brushes are so placed in relation to 
the commutator that contact is broken at a certain period of the phase, and 
means are provided for automatically varying the position of the brashes in 
accordance with variations in the load. In an arrangement adapted for rectify- 
ing a two-phase current supplied from a generator through a transformer with 
relatively movable coils adapted to give a constant current. The secondaries 
are suspended from the levers and adjust the position of the brushes of the 
rectifier through the intermediate gearing, which may be links and levers or 
spur, or other gearing. Instead of the coils of the transformers controlling the 
brushes, additional coils suitably connected may be mounted on one shaft, with 
the brushes independently controlled, and switches may be provided for throwing 


n BICI set of machines and cutting outtheactive machines simultaneously. 
claims. 


8,672. ''improvements in and relating to electric meter o or vehicles.” 
A. Lewis. Dated April 95th, 1899. Relates chiefly to the suspension of the 
batteries, to the independent operation of the driving wheels, to the control and 
reversal of motors, and to the warming of the steering handle. The frame of 
the under-carriage is composed of tubes connected by loose joints which permit 
relative movement in passing over uneven ground. The batteries are mounted 
independently of the bocy of the vehicle on a tray supported in a casing by 
springs on hangers depending from the wheel frame, This arrangement 
enables different carriage bodies to be used with the same under-carriage. The 
motors are suspended at the back by eyes embracing the rear axle, and at the 
front by a lug held between springs above and below carried by a hanger. The 
motor has two separate armatures, each driving one of the hollow axles of the 
driving wheels independently. In another construction there are within the 
field shell or casing two sets of pole-pieces between which rotate the inde- 
pendent armatures, The motors are preferably wound in series and the two 
parts connected in parallel, thus allowing the use of one half in case the other 
should burn out. The starting, stopping, reversing and regulation of speed and 
power are effected by a rotary Mey ue: series-parallel controNer, which is 
operated by electro-magnetic and ratchet gear by means of push buttons con- 
veniently disposed in a certain handle. 6 claims. 


8,683. “improvements ia converting transformers.” C. D. Abel. (La Societe 
Anonymo pour ia Transmission do la Force par l'Electrioito.) Dated April 25th, 
1899. The apparatus comprises a transformer of special construction and a 
commutator having revolving brushes and collectors. A transformer for 
converting alternating into dircot current is fitted (1) with primary circuits 


excited by alternating electromotive forces differing in phase by + of the 


period, and (2) with K secondary circuits which should carry 2 x alternating 
electromotive forces differing in phrase 4k. The collector has 2 x synchronous 
segments connected to the secondary circuits. The number of cores and the 
number of turns in the various windings are founded upon the results of a 
mathematical investization, described in the specification, the nunibers marked 
in the cores being the cross-sections in square centimetres. The cores are 
arranged in two series, one above the other, there being 72 in all. The 
secondary circuits preferably consist of copper bands, there being two secondary 
windings on each core. The rotary commutator is placed between the two 
groups of cores. It has 48 contact rings connected to the terminals, and ia 
formed preferably in two parts driven by synchronous motors. For converting 
continuous into alternating currents, one of the motors is & direct current 
motor, and the continuous current is supplied to the system through the 
brushes on the collector. 2 claims. 


8,726. ''Improevements in switches for electrical purposes." A. Watson. 
Dated April 26th, 109. Switches particularly adapted for connecting up one or 
other of a pnir of lamps. In one form, an oscillating block ca'ries a contact 
adapted to connect the terminal with the contact. The block is slotted or 
bifurcated to receive the end of the operating tumb!er handle. In a modified 
form, the handle is replaced by a turn-button and the block by an eccentrically- 
mounted block. In a two-way switch the block carries spring contacts adapted 
to engage with terminals. For single-pole switches, one of the contacts, or a 
pair of contacts, is dispen:ed with. 4 claims. 


8,776. “improvements in and relating to electrio Incandescent gas lighting.” 
M. Lachman. Dated April 26th, 1-99. A cap is stamped from sheet metal 
and a disc from it, leaving a rounded flange to stiffen the cap against 
lateral pressure. Pins to engage a bayonet-joint holder are formed from the 
metal of the cap, either by pressing it out into loops between pairs or slits, or 
by pressing out tongues. Soft shect-steel is preferably used, and the caps are 
pared with copper or other metal to suit the fittings and prevent rusting. 5 
claims. 


8,934. “improvements in and relating to Rootgem Ray apparatus.” J. M. 
Davidson, M.B., C.M. Dated April 28th, 1-99. Relates to apparatus for producirg 
stereoscopic Rontgen pictures. The body to be illuminated is placed betwe:n 
the phosphorescent screen and the two focustubes which are excited alternately 
by two induction coile. The eyes of the observer are placed opposite two ogen- 
ings, wbich are opened alternately by a shutter or shutters actuated from the 
same axis as the interrupters of the coils. A pseudo-stereoscopic effect is 
obtained by changing the aitference of phrase between the interrupters of the 
coils and the shutters of the openings. The interrupters comprise two metallic 
sectors mounted, in opposite phrase, on the rotating axis. The sectors dip 
alternately in layers of inercury at the bottom of the boxes the mercury beirg in 
connection with the terminals. The intercharging switch consists of fonr arms 
which rock on the axis, on which are four terininals permanently connected to 
the interrupters by wires. By rocking the axis the ends of the arms dip into 
mercury cups on one side or the other of the axis. These mercury cups are 
connected diagonally by wires in the insulating baseboard. 'It is evident 
that, hy rocking the axis to one side or the other, the interrupter which controls 
the action of a given coil can be changed to the other coil, 4 cla ms. 


. 8,867. '"'improvements in or oonneoted with connecting ‘devices for electric 
conductors.” H. Reason and The Mutual Electrio Trust, Limited. Dated April 28th 
189. Relates to connections for the separate ends of concentric cables when 
these are attached to fuses in separate boxes. A branch is secured by a screw 
or other collar to the outer conductor and leads to one fuse box, @ protective 
sleeve entering both chalice and fuse box. An inner conductor is led direct 
to its fuse box, and is surrounded by a sleeve. The chalice is afterwards Bile a 
with insulating material, 4 claims. 


TEK 


ELECTRICAL REVIEW. 


Vor. XLVIII. MARCH 29, 1901. No. 1,218. 
CON TEN TS: PAGE COMMERCE AND CABLES. 
Commerce and Cables we 525 
Large Gas Engine Practice at Cockerill’ 8 s Works, Seraing *. 627 i 
Depreciation id e .. 528 THE address to the Associated Chambers of Commerce, which 
Current Specifications. —LIV. T au .. 528 ] ] ir Edward Sassoon. affords us 
Constant Current Series Arc Lighting (illustrated) ou” 529 bini die elven Dy JE 3 stb. ; 
The Proposed High Speed Electrical “ Monorail " en assurance, if such were necessary, that the subject of efficiency, 
Liverpool and Manchester. 530 combined with economy in our means of communicating by 
„ — ; E : 
Tha Electrical fiadas Unici so wh me du ES telegraph, has in no Way lost ite interest for the commercial 
Applicants’ Out-of-Pocket fro Bg. inves wage 42 community of the United Kingdom. Although in some 
N TUNE N: e + +s 532 respects, and this largely in consequence of the action of the 
uthorities and Supp 3 Companies « i .. 533 ; : ; m 
The Briton and his Commercial Rivas. 533 Parliamentary Cable Committee, of which Sir Edward 
A Charge Engineers Complaint ...  ...  ..  .. 534 Sassoon'is chairman, a degree of improvement has recently 
The Synchronising of Alternators ... — ... — ...  ... 594 been brought about, principally in the reduction of rates to 
Parliamentary Committees "ND SBS E . 
Legal 2. 3536 Australia, yet a perusal of the address, which we reproduce 
Business Notes 537 elsewhere, cannot fail to convince our readers that there is 


The Construction of an Electric Tramway Motor (illustrated) 545 
Messrs. Nalder Bros. & eae s Dalston Works aisi 547 


Reviews FN 548 
City Notes ... - (ss ses -— jas N .. 551 
Traffic Receipts  ... ae iss se ue. ase: caes 556 
Stocks and Shares . — Po P^ lues .. 556 
Bhare List of Electrical Companies id sue ast e 557 
Market Quotations .. re s sis .. 558 


Institution of Electrical We — 

Some Notes on Polyphase Sub-station Machinery (il ius.) 559 
Why not Cylindrical Boilers??? .. 560 
Annual Meeting of the Associated Chambers of ‘Commerce *. 561 
Combined Trolley and Conduit idi iq cuiu 


(concluded) 95 563 
Electrical Mining Plant i in Australia ga 566 
The Board of Trade Inquiry re Electrical Pressure (conclude) 567 
New Patents sie i 567 
Abstracts of Published Specifications RON 85 A *. 567 

THE 


UNIVERSAL ELECTRICAL DIRECTORY 


1901 Edition 
NOW READY. 


H. ALABASTER, GATEHOUSE & CO, 
4, Ludgate Hill, London, E.O. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR OGUKTRY, 


OFFIGE .-, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: Aczrxay, Lonpox.” Code, A BO, 


Telephone No. 968 Holborn. 
ALL Lettere should be addressed to the Proprietors, li. Alabaster, Gatehouse & Co. 
ADVERTISEMENT RATES ON APPLICATION. 
The “ Electrical Review ” F of the Electrical Trades. 


. SUBSCRIPTION RATES.—In Great reak Brini, Post Free per Year, 19s. 6d. To 
all other countries, per Year, £1 10s. 

BINDING.—Subecribers' numbers bound, including case, for 4s. each volume, 

CABES.—Cloth Cases for Binding can be had, price 2s. 6d. each. 

READING CASES, to hold from One to Twenty-six Numbers until the volume 
is complete for Binding, can now be had from the Publishers, Price 6s., or Free 
by Post (in Great Britain), 6s. 6d. 

FOREIGN AGENTS.— New York: D. Van NosrBAND, 28, Murray Street. 
Paris: Vauvg J. Boxvzav, 22, Rue de la Banque. Berlin: ASHER Co., 18, 
Inter den Linden 

Cheques and Postal Orders (on Chief Office, London), to be wade payable te 
Mr. H. ALABASTER, 4, Ludgate Hill, E.C. i * 


still very much to be done. It is to be hoped that the Inter- 
Departmental Committee now sitting with Lord Balfour as 
chairman, to inquire under wide terms of reference, into 
questions affecting the working of the cable communications 
of the world, will hold a most thorough and searching 
inquiry, which cannot fail to bring to light some of these 
matters that remain hidden away in the agreements affecting 
many of these telegraph companies; agreements not only 
existing between the companies themselves, but also between 
the companies and various Governments. 

The position in which India stands in relation to some of 
the existing companies was dwelt upon at some length in the 
speech in question, and certainly deserves all the attention 
that was bestowed upon it. This is a subject to which we 
have from time to time referred, and we are glad to see it is 
now under investigation. 

Let us state the case briefly. It has never, as far as we 
can gather, been alleged that India pays a direct subsidy to 
the cable companies with which she has to deal, but there is 
no doubt that large sums of money have been paid away by 
India for the benefit of these companies, in a way for which 
it is difficult to find any justification ; especially when it is 
borne in mind that the sacrifices thus made by India were 
quite uncalled for. To quote Sir Edward Sassoon’s 


words :— 


In 1891 pressure was brought to bear by the Australian Govern- 
ment on the companies for the lowering of rates to Australia, which 
then stood in the neighbourhood of 9s. 4d. per word, The companies 
urged the Indian Government to help them in making this reduc- 
tion; this was done; the Indian “transit” charge was reduced by 
50 per cent., from 7d. to 34d. Not content with this very sub- 
stantial concession, the Indian Government must needs enter into 
a “pooling” account, the result of which has been that on this 
account alone India has paid in £46,000 more than she has taken 
out. Mark you, that this route across India is the only practical 
route for the transmission of such messages; and, therefore, India 
had the whip hand, thus while the public has been groaning under 
the admittedly intolerable burden of the 4s. rate to India—which 
has been maintained since 1886—we find the Indian Government in 
1891 going out of their way to needlessly expend for the benefit of 
Australia, money which should have been applied for the benefit of 
Indian messages. 


In the above it is only the £46,000 lost in the “ pooling 
account" that is mentioned, but no figure is given as the 


amount lost to India owing to her unnecessary reduction of 
D 
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the transit rate. As far as can be gathered from the 
imperfect official returns, this sum cannot be much less than 
£450,000 for the last nine years, But beyond this, there 
is still another “pooling arrangement " dating from as far 
back as 1878, which has resulted in a loss to India of over 
£200,000 more. It may well be considered that these agree- 
ments shonld be strictly investigated, as we have shown 
that India has gratuitously thrown away some £700,000 
for the benefit of these companies, who on their side have 
done little or nothing to merit any such treatment. Indeed, 
the Indian Government has great cause of complaint, for 
although in May last Mr. Hanbury informed the House 
of Commons: “ That everywhere—l believe without ex- 
ception—wherever these cables run, the British Government 
not only has priority, but also sends messages at half rates.” 
Unfortunately there is an exception, and as may be judged, 
considering the way in which she is dealt with in other 
matters, that exception is India. It was recently explained 
by the Financial Secretary for the Treasury that State 
telegrams are carried by these companies at reduced rates, 
generally half rates for almost every Government in the 
British Empire, but on the same occasion it was also 
pointed out by the Secretary of State for India that both 
the United Kingdom and India pay these companies full 
rates for Government messages passing between them. 
It is therefore the case that in spite of the generous 
treatment which these companies have received, they 
charge the Indian Government the full rate of 4s. per 
word for State messages exchanged between India and 
England. This means an out-payment by both countries of 
something like £400,000 more than would have been 
expended had these companies dealt with State mes- 
sages to and from India in the same way as they dealt 
with messages sent by almost every other Government. 
Beyond all this there is also the fct that 
Since 1876, when the charge for a telegram between 
England and India was fixed at 4s. 7d. per word, there has 
been practically no attempt, as the small reduction to 4s. in 
1886 could hardly be expected to affect the position, we 
fairly may say, no real attempt, to foster or encourage Indian 
traffic by reducing the charges for commercial and social 
telegrams. Thus we find that while telegraph rates have 
been reduced all round during the last 25 years—in the 
. case of Australia from 10s. 8d. to 3s. 6d., with a prospective 
reduction of 28, 6d. per word—the rate to India has been 
kept practically stationary, and in return for such treatment, 
she has allowed herself to be beguiled into squandering a 
sum almost sufficient to have provided her with a cable of 
her own to England, for the benefit of these companies who 
have so pointedly neglected Indian interests. | 


One of the ideas brought prominently before the meeting 
of the Chambers of Commerce was that of the possible 
ultimate State purchase of the submarine cables which link 
together the scattered fragments of our Empire. This 
subject we may say is no new one : it is more as a matter of 
degree, or on account of the considerable expense entailed, 
that it now arouses attention. It may not be generally 
known that for many years the numerous short cables which 
unite Great Britain with the Continent, with France, Holland, 
and Germany, have been State-owned. In these cases, where 
the cables starting from the United Kingdom are landed on 


foreign territory, an arrangement has been arrived at by which 
the two countries concerned divide the cost of maintenance, 
and also the cost of laying new cables when necessary. This 
goes to prove that there is no necessity, as has been 
alleged, for the intervention of private companies to act as 
“buffer States” between the various Governments concerned. 
But in the majority of cases relating to existing long cables, 
and those which it is suggested should be laid, there would 
be no foreign State to deal with, as the landings would be 
entirely on territory belonging to the Empire. 


To some extent the advent of State ownership, as applied 
to long cables, has been anticipated, as witness the Pacific 
cable, and also the option of State purchase provided for in 
the agreement made between the Secretary of State for the 
Colonies and the Eastern Extension Telegraph Company in 
the case of the Hong Kong to Singapore cable; here, it 
is true, the clause giving the Government the right of 


purchase, provides that whatever the age of the cable may 


be, it is to be paid for at the same rate as if it were quite 
new; but the principle in question is admitted. The 
numerous cases of subsidies granted by Government in 
respect of various cables also have a bearing on this 
question. In several of these instances it would have been 
a very profitable investment, apart from the benefits 
to be derived by the public from Government control, 
had the amounts given as subsidies been devoted 
by the Governments in question to paying interest 
and providing a suitable sinking fund on the capital sum 
required for the establishment of such lines. It is clear that 
the difference between the low rate of interest at which. 
Governments can borrow money on the one hand, and the 
high dividends paid, the large reserve funds stored up, and 
the laying of additional cables in other districts out of 
revenue, as practised by private companies, on the other 
hand, would more than admit of great reductions being 
made in the rates charged, to the great advantage of our 
commerce, and therefore in a resultant benefit to the 
State. 


The Diesel Oil Engine,—On Monday, March 25th, a 
party of engineers and others interested in the development 
of the oil engine, proceeded to Manchester by invitation of 
the Diesel Oil Engine Company, to witness the performance 
of the first Diesel engine constructed in England. This 
engine has been a good deal used in Germany, and we under- 
stand that the company is engaged in its manufacture in the 
United States.. It has also been reported upon by such 
authorities as Lord Kelvin, Prof. Cawthorne Unwin and. 
Prof. Meyer, of the Technical High School, Charlottenburg. 
A special train conveyed the party by the Great Central 
route to Guidebridge, near Manchester, the engine being 
erected at the works of Messrs. Scott & Hodgson, which 
practically joins the Great Central at Guidebridge. A 
20-p.H.P. Diesel engine of the horizontal type was at work 
driving a portion of the shop shafting and a few machine 
tools, Some new features have been introduced in the 
engine, and Messrs. Scott & Hodgson are making consider- 
able mechanical modifications with a view to the improve- . 
ment of the engine from a practical standpoint. In the 
evening the visitors were the guests of the Diesel Engine 
Company at the Albion Hotel. We shall refer to this engine 
more fully in our next issue, and in the meantime we must 
express our appreciation of the courtesy extended to us by 
the Diesel Oil Engine Company. „ 
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LARG GAS ENGINE PRACTICE AT 
COCKERILL’S WORKS, SERAING. 


By E. KILBURN SCOTT, A.M.Inst.C.E. 


THE writer has recently visited the famous John Cockerill 
Works at Seraing, where he had the pleasure of seeing 
what was being done in large gas engine practice. 
Recent articles in the ELECTRICAL REVIEW and elsewhere 
almost read like a fairy tale, and yet it does not appear that 
the case for the gas engine has been a bit overstated. A 
few years ago—one might almost say a few months ago—it 
was easy to find engineers who would solemnly dogmatise 
that gas engines were all right for powers up to, say, 40 or 
50 H. P., but that for anything larger they were quite unsuit- 
able, particularly for such a purpose as the driving of 
alternators. This idea seems to have become almost a rooted 
conviction in this country, assisted, no doubt, by certain un- 
fortunate experiences in connection with the use of gas 
engines for public electric lighting. 

It is a good sign, however, that the technical Press of this 
country is giving so much attention to the subject, and 
although English engine makers appear to be still only luke- 
warm, it 18 significant that such a firm as Messrs. Willans 
and Robinson should be moving in the matter. 

As with most new industries, the manufacture of the gas 
engine was at first in the hands of inventors and amateurs, 
who naturally gave more attention to the development of 
novel features than to sound mechanical design. The work 
which the writer saw at Messrs, Cockerill’s establishment 
could certainly only be effectively carried out by the very 
largest engine-making firms. In Germany alone three firms 
have taken out licenses from the Cockerill Company to 
manufacture their improved Delamere-Deboutteville gas 
engines, and altogether they and their licensees have about 
80 engines of 500 H.P. and over on order at the present 
time, this including three of 1,200 H.P. each for a Lorraine 
iron works, the furnaces of which have a daily output of 
300 tons of pig iron.. Designs are also completed for the 
2,500 H.P. size, and it will probably be put in hand shortly. 

One thing which struck the writer in going through the 
erecting shop was the exceeding simplicity of the gas engine 
as compared with the modern steam engine. This is due 
primarily to the fact that in order to attain to any degree of 
economy the steam engine must have a mulfipliralion of 
cylinders. Another reason is the absence of piston rod and 
cross head in the gas engine, whilst on account of the valve 
motion being driven by levers and roller cams, practically 
all packing and glands are dispensed with. The cylinder is 
unlined, but every care is taken to cut ample oil channels, 
piston rings are numerous, but they are simply of cast-iron 
sprung into place. 

It might be thought that the metal of the cylinder would 
be attacked by the gas, but this is not so, as the interior 
surface of the firing chamber and pipes becomes coated with 
a thin layer of material which acts as a protection. The 
wearing surfaces are of course taken care of by an ample 
supply of oil, and with the present perfect knowledge of 
lubrication and the use of mineral oil, sticky pistons which 
were so troublesome in the old days are unknown. 

The electric power station at the Cockerill works is being 
reconstructed, and two 700-H.P. engines are being erected 
for driving dynamo machines direct.. The original gas 
engine driving a multipolar dynamo by belt, which has been 
illustrated in so many papers, has run night and day since 
October, 1898. It averages 21 hours a day, which would be 


‘pretty good running even for a steam engine. The blowing 


engine shown at the Paris Exhibition is now being erected 
at Messrs. Cockerill's works, and a sister engine is being con- 
structed to go down alongside it. 

The original blowing engine (identical with the one at 
Paris) which has been running most successfully at Seraing 
since November, 1899, is now at work at a Luxemburg 


iron works. An illustration of this engine was given in 


the ELECTRICAL REVIEw, June 8th, 1900; the leading 
particulars are as follows :— 


Diameter of gas cylinders ... jas ds m 51 in. 
- „ Bir i EM e iss js 67 „ 
Stroke 58 


Number of revolutions per minute... 80 


The indicated horse-power is 700, equivalent to 550 
effective H. P. in compressed air delivery at a pressure of 64 
to 74 lbs. per square inch. In March of 1900, a very 
exhaustive series of tests was carried out by Prof. Herman 
Hubert, and it was established that under normal conditions 
the consumption of gas was 


111:4 cubic feet per effective horse-power hour. 
90:36 99 » 77 indicated n 97 


whilst the best result was as low as— 


101 cubic feet per effective horse- power hour. 
82 90 77 » indicated 77 97 


the calorific efficiency of the gas per cubic metre being about 
950 calories, 

The thermal efficiency or ratio between the power developed 
and the heat of combustion is 30 per cent., the balance being 
the heat carried off by the water jacket, 50 per cent., and by 
the escaping gas, 20 per cent. 

Considering that the best efficiency obtained in ordinary 
steam engine and boiler practice is only 6 per cent., it will be 
seen what an immense advance is possible. 

One extremely interesting result of the development of the 
large gas engine is that it becomes possible to carry out 
industrial operations in situations which were before impos- 
sible. Thus M. Adolphe Greiner, who, as director-general 
of the John Cockerill Company, has done so much to 
forward the development of large gas engine practice, 
says :— | 

„There are some works which could not have been 
established if the invention had not been brought into: 
effect. I may mention the blast furnaces at Toula, in the 
neighbourhood of Moscow, in a situation where water is 
entirely absent, and a still larger works in the island of 
Elba under identical circumstances. The furnaces in this 
island, where fresh water is non-existent, will require three 
600-H.P. blowing engines and three gas motors for electric 
plant of 200 H.P. each." 

Whilst Messrs. Cockerill prefer to make the single-crank 
engine, they also build them two-crank (as in a cross-com- 
pouud engine) the alternator or dynamo being carried direct 
on the engine crankshaft. As it happens, the latest type 
of alternator, in which the poles are bolted on to the inner 
periphery of the fly-wheel, enables the rim of the latter to be 
made of great weight without any trouble, and this and the 
use of heavy copper bands round or through the pole faces 
(amortisseurs) should go a long way towards doing away 
with any difficulty in running alternators in parallel. Of 
course, for electrical work the gas is mixed, and fires at 
every fourth stroke, whatever the load. — It is only for blow- 
ing purposes where regulation of speed is quite unimportant 
that the old-fashioned hit-and-miss idea is employed. 

The only trouble Messrs. Cockerill have had with the 
engines has been in a particular case where the blast furnace 
gas carried over a good deal of gritty dust. At Seraing the 
gas comes away comparatively clean, so that there is no 
trouble, but in any case when excessive dust does occur, it 
only means that a little more care must be taken in cleaning 
the gas before admitting it to the engine. For an electric 
power station there would be no question of dust or tar in 
the gas. Either the Mond process as employed at Winnington, 
the producer method of Mr. Thompson, Glasgow, the Duff 
process (Granite City Steel Company's Works, Illinois), or 
some similar process would be used to abstract the ammonia 
and other bye-products, and so the full value of the coal 
would be made use of instead of it being wasted in boiler 
furnaces. Of course, it is only when dealing with very large 
plants that it pays to put down the apparatus required to 
remove sulphate of ammonia, &c. 

When considered for the purpose of supplying power for 
electric transmission stations the details of the producer are 
almost as important as those of the engine ; in fact, one of 
the reasons why in some cases unsatisfactory results have 
been attained with gas producers, has been because the 
attendance on a producer is such an unpleasant job that the 
fuel has not been fed regularly. It is quite important that 
the feed should be taken out of the hands of the 
attendants as much as possible, and this, of course, is, after 
all, an easy matter by the use of elevators, creepers, &c. 
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DEPRECIATION. 


WE do not by any means begrudge Mr. Boot the necessary 
space in our “Correspondence” columns for exhaustively 
discussing the Tunbridge Wells electricity accounts, because 
we find that the more they are examined the greater is the 
need of further explanation. 

Mr. Boot appears to admit that a renewal fund is necessary 
at 2°83 per cent.—for the period of the loan—viz., 25 years, 
provided the plant is, kept in perfect repair out of current 
revenue, 

With the aid of this fund, which would be entirely distinct 
from the redemption of stock and repayment of mortgage, 
the depreciation and renewals of plant would be provided 
for, if the basis he assumes is correct, of 2:83 per cent. 
being a sufficient amount. 

If this is really what Mr. Boot means, there is not much 
difference in principle between us; but unfortunately his 
accounts do not carry his views into effect, and if they did 
they would dispose of any idea of the undertaking having 
been financially successful. 

Mr. Boot disputes our conclusions from Sir David 
Salomons' advice, and states that the reserve fund of 5 per 
cent. was intended to provide for any “serious mishap” 
which might interfere with the profits for that year. 

The words attributed to Sir David Salomons in the report 
of the meeting, from which we quoted, were the following :— 
* Sir David Salomons advocated the formation of a depre- 
ciation or reserve fund in connection with the electric 
lighting works. He thought that they should lay aside a 
sum equal to 5 per cent. on the capital outlay upon machinery, 
mains, &c., out of which all renewals in successive years 
could be paid." | 

Then, with regard to the 4 per cent. fixed by the Glasgow 
Corporation, Mr. Boot explains that it was adopted to make 
up for previous years when they did not provide sufficient for 
depreciation. We think Mr. Boot should give his authority 
for this definite statement. 

In our article of 1st inst., we set out in detail the basis 
upon which the 4 per cent. was fixed, and certainly there was 
no intimation that the various items, such as land and 
buildings, 1 per cent.; mains, 2} per cent.; accumulators, 
10 per cent., &c., were not intended as the rates considered 
fair for a depreciation and renewals account without reference 
to the provision in previous years. We take it that in the 
opinion of the Glasgow Corporation 4 per cent. is the proper 
calculation, and that it will be adhered to. 

We can quite understand Mr. Boot having in his mind 
* unforeseen contingencies," for the following paragraph in 
the last report of the borough accountant of Tunbridge 
Wells foreshadows heavy additional charges upon the 
revenue. He says:“ There is also a further loan contem- 
plated of £10,000 to carry out Sir Wm. H. Preece's report 
on the smoke and vibration question. This will entail a 
further burden, amounting to £575 in all, based upon similar 
assumptions to the previous loan, making an additional 
annual burden of £2,011 to be borne by the electricity 
works account, or in default by the general district rate.” 

Mr. Boot shifts the responsibility of keeping the plant of a 
company in good order and repair from the engineer to the 
Board of Directors, and in doing so uses a remarkably strong 
argument against corporation management of these matters, 
when he considers that it is human nature for a municipal 
committee to deal with money which is not their own, 
differently from the directors of a company who economise 
expenditure. All that the Tunbridge Wells Committee have 
spent upon repairs and maintenance of their plant during the 
five years, amounts to £539 7s. 3d., which appears, on the 
face of it, to be by no means extravagant. As a matter of 
fact, true economy is to spend what is necessary, and those who 
understand the business are the best judges in the matter. 

Mr. Boot asks us three questions in conclusion. 

1. What do you consider the sinking fund provided by a 
municipal authority is meant to cover ? 

Answer.—Repayment of loans. 

2. As you do not consider the sinking fund should form 
part of the depreciation fund, why don’t you think companies 
should form a sinking fund as well? 

Answer.—The capital being permanently provided, no 
provision is necessary for repayment. 
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8. Do you consider any corporation or company setting 
aside less than 4 per cent. per annum to cover depreciation, in 
an unsound condition ? 

Answer.—We contend for the principle of providing a 
fund for depreciation and renewal, without which we should 
consider that the accounts are not properly kept. As to the 
percentage, that is a matter upon which experts differ. The 
Glasgow authority thinks 4 per cent. a proper amount. Sir 
David Salomons suggested 5 per cent. Mr. Hammond 
valued the Eastbourne plant as scrap at the end of 15 years, 


-and Mr. Boot fixes 2:83 per cent., but where, as in the case 


of Tunbridge Wells, nothing whatever is provided for depre- 
ciation and renewal, we contend with the worthy alderman, 
notwithstanding the shortcomings of his gas company, that 
* the statement of profit was fallacious.” 

There are one or two points upon which Mr. Boot might 
give us a little information, as we cannot find it in the 
published accounts. He says that they have carried forward 
every year a sum of about £2,000 instead of transferring 
it to a “reserve fund.” This would amount to, say, 
£10,000 in the five years. Where does it appear in the 
accounts ? 

In the accounts for the year ending March 31st, 1900, the 
auditor has charged for the first time “a fair proportion of 
the general salaries and establishment charges,” amounting 
to £250. This is in addition to the rectification made in 
the 1899 accounts, when the electrical engineer’s salary was 
charged to revenue account, instead of 75 per cent. of it 
being debited, as in former years, to capital account, contrary 
to the rule of the Local Government Board. 

Will Mr. Boot tell us if these corrections will be made in 
all the accounts, from the commencement of the undertaking, 
80 as to show precisely what the actual results are? 

Our contemporary Lightning appears to be under the 
impression that Mr. George Offor is in some peril from 
which we have chivalrously endeavoured to rescue him, and 
in supporting his view that repayment of a loan for provid- 
ing electrical plant does not cover depreciation and renewal, 
we have got out of our depth. 

We are delighted to agree with Lighining in admitting, 
what we never denied, that a local authority is entitled to 
re-borrow—when a loan has been repaid ; but is it necessary 
to point out to our enlightened contemporary, that the repro- 
duction of its depreciated property by borrowing the capital 
over again is rather a curious way of securing the valuable 
asset which municipal traders in electricity supply assure us 
is the result of the sinking fund ? 

The amount of the depreciation and renewal fund is, of 
course, involved in the question of the life of the plant, but 
the provision of such a fund cannot be dispensed with by 
the proposal to borrow over again, instead of providing for 
it out of revenue. This is the practice which we contend is 
bad finance. 


OURRENT SPECIFICATIONS. 


LIV.—HORNSEY ELECTRIC LIGHTING. 


SUMMARY. 
Extent of Contract.—Supply under different sections, of the plant 


required for ə complete electricity supply system, with the excep- 


tion of all pipework, the specification for which section will be 
issued later. 

Proposed System.—Three-wire low tension system, with a voltage 
of 480 volts between the outer conductors and 240 volts between 
inner and either outer. : 

Type and Size of Boilers.—Three to be supplied of Dry back 
type, each capable of evaporating 8,000 lbs. of water per hour for 10 
consecutive hours, feed water temperature 60" F. 

Working Pressure.—155 to 180 lbs. per square inch. 

Type of Feed Pumps.—To be two in number, each of Weir type, 
capable of pumping 24,000 lbs. of water per hour against a boiler 
pressure of 180 lbs. square inch. 

Size and Type of Economiser.—To be Green's" pattern 96-tube 
size. ; 

Size and Type of Engines.—T wo to be supplied, vertical triple- 
expansion type, two or three-crank, each capable of driving at full 
load a 300-Kw. dynamo. . 

Specified Speed.—Not to exceed 440 revolutions per minute. 

Type of Dynamos.—To be shunt wound, with pole-pieces 
arranged to allow of easy inspection of armature without dis- 
mantling machine. 


Vol. 48. No. 1,218, Maron 29, 1901.] 


THE ELECTRICAL REVIEW. 


529 


Range of Voltage.— Under normal conditions 480 to 550 volts, but 
capable on emergency of working at 640 volts for cell charging 
at increased speed. 

Specified Overload of Sets.—10 per cent. for two hours’ continuous 
run. 

Permissible Temperature Rise.—60° F. above surrounding atmos- 
phere after 10 hours’ run at normal full load. 

Stipulated Steam Consumption.—26 lbs. per Kw.-hour working, 
condensing 24 in. vacuum, 150 lbs. square inch steam pressure, 
ordinary dry steam. 

Capacity of Motor-Transformer.—One to be supplied consisting of 
motor wound for 480—540 volts, direct-ccupled to dynamo capable 
of developing 150 amperes at any voltage between 20 and 160 volts. 

Capacity of Balancing Motor Transformer.—To be suitable for 
dealing with an ordinary out-of-balance current of 100 amperes, and 
on emergency 130 amperes. 

Type of Condensing Plant.—Surface condensing, the air and circu- 
lating pumps being steam driven, independently of the steam 
dynamos. 

Capacity of Condensing Plant.—Ordinary duty 15,000 lbs. of steam 
per hour, emergency duty 20,000 lbs. per hour. 

Type of Water-Cooling Plant.—Left to tenderer, the duty and nor- 
mal conditions of working being specified. 

Type of Switchboard.—To be in accordance with specification, 
suitable for use on a three-wire direct-current system having the 
dynamos wound for the voltage across outers, a balancing trans- 
former and a ba of cells. 

Capacity of Cells.—Complete battery to be capable of maintaining 
a discharge of 120 amperes for 10 hours without terminal voltage 
falling below 540 volte. | 

Stipulated Period for Maintenance of Battery.—Twelve months free, 
thereafter at annual payment to be stipulated by tenderer, to its full 
capacity for a term not exceeding 14 years. 

Size of Crane.—To be capable of lifting 10 tons, and suitable fora 
span of 38 ft. 6 in. 

Types of Cables.—To be of specified lengths, laid as directed in 
scheduled thoroughfares. Distributors to be triple concentric ; 
feeders ditto; house service mains, simple concentric, steel 
armoured ; arc lamp cables, single cables; and pilot wires, three- 
core. 

Method of Laying.—On solid system, in earthenware conduits, or, 
where crossing streets, in iron troughing. 

Number of Public Arc Lamps.—One hundred, liable to alteration 
as work proceeds by 10 per cent. either way. 

System of Arrangement.—To be placed five in series across 240- 
volt mains. 

Type of Lamps.—To be single-carbon, 10-ampere, 17-hour lamps. 

Value of Post.—Not to exceed a tendered value of £14 per post 
complete and erected. 

Number of Meters.—450 in all required, of various sizes, to be 
suitable for direct currents 240-volt circuit, to read direct in watt- 
hours. 

Specified Dates of Completion.—Various dates for the different 
sections are given, largely dependent upon the date of completion 
of the building, but the contractor for the steam dynamos can, at his 
option, take 10 months from date of order. 

Penalty for Late Complction.—During first month one-quarter of 
1 percent. per week, during second month one-balf of 1 per cent., 
during third month three-quarters of 1 per cent., and during fourth 
and subsequent months 1 per cent. per week. 

Specified Times of Payment.—Kighty per cent. of contract sum for 
each section as work proceeds on site, 10 per cent. one month after 
plant has been taken over, 10 per cent. nine months afterwards. 
In the case of several small sections these terms are slightly 
modified. 


Specified Period of Maintenance.—Until final payment is made 


against faults due to defective workmanship and material. 
` Stipulations as to Wages Paid to Workmen.—None. 
- Stipulations as to Removal of Foreman.—Satisfactory. 
Arbitration Proposal.—Satisfactory. 
Date for Receipt of Tenders.— April 11th, 1901. 


, . Mr. Robert Hammond, M. I. C. E., is responsible for the 
drafting of this specification in his capacity of consulting 
electrical engineer to the Hornsey Urban District, Council. 
The above summary will give a fair idea of the complete 
manner in which the details of the proposed system have 
been worked out. Contrary to the practice in some of Mr. 
Hammond's recent stations, the main dynamos are both 
wound for the voltage between the outers, and the battery 
and a balancing transformer are depended upon to deal with 
the out-of-balance current. "TE A 

As usual in Mr. Hammond's specifications, the stipula- 
tions as regards tests are very onerous, a six-hour run of the 
steam dynamos being required at the maker's works, as 
well as the steam consumption tests after erection at 
Hornsey. ES 

À steam consumption under specified conditions of 26 lbs. 
per KW.-hour is demanded. If this amount is exceeded, a 
penalty pro raía of £200 for each excess pound of steam will 
be inflicted, but for all improvements below 25 lbs. per Kw.- 
hour, a bonus at a corresponding rate will be paid. 

The general conditions are on the whole very satisfactory, 


and affords another example of the manner in which the 
practice of leading consultants is approximating to a standard 
mutually acceptable to purchasers and contractors. 

The arbitration clause is unlimited in its operationg there 
are no penal clauses regarding the conditions of labour, and 
detail drawings are expressly not required until after the 
contract has been awarded. Great stress is laid upon the 
decisions as to details arrived at at an interview to take 
place within one week of the signing of the contract. ; 

One of the clauses regarding maintenance is not likely 
to meet with universal approval, as a guarantee against 
defective materials, design, or workmanship, or carelessness 
in laying is demanded for the cable section for a period of 
five years trom the date of completion of the work. This 
is distinctly contrary to the expressed wish of the cable 
makers who are desirous of limiting, as far as possible, their 
liability to maintain for long periods after completion. 


NSTANT CURRENT SERIES ARC 
LIGHTING. 


A NEw system of arc lighting was devised by the Gilbert Arc Lamp 
Company, and installed at Harrogate about a year ago, which 
seems to possess in many respects considerable advantages. 
Circuits of about 12 of the company’s open type long-burning arc 
lamps are supplied from special moving coil constant current trans- 
formers; the number in series is limited only in order to make the 
employment of high pressure unnecessary. The transformers are 
put underground, and left for long periods without attention, 
and the switching on is done at a distance. 

Few English engineers seem to realise that even short series of 


CONSTANT CURRENT TRANSFORMER. 


lamps are, on the whole, much more satisfactory, and igive less 
trouble, than independent alternating current lamps, where a small 
transformer is apt to be burnt up as well as the lamp should a carbon 
fall out or cross, or a screw work loose, as protecting such lamps 
with fuses is a matter of extreme difficulty, on account of the limited 
short-circuit current, and the unavoidable flares and rush of current 
on starting new carbons. The Americans appear to favour long 
series of enclosed A.C. arcs, but the use of series enclosed arcs, 
except in special circumstances, is unnecessary ahd inefficient, and 
the blueness of the light is a drawback to the system compared with 
the white light obtained with open arcs using solid carbons. Still, 
Messrs. Gilbert claim to make an enclosed arc, using two solid 
carbons, and taking 120 volts ‘across an arc of normal length, which 
would naturally greatly improve the whiteness of the light and the 
efficiency. 

. The lamps used have shunt coils only. The firm first tried the 
use of series-coil lamps, with reactance coils or chokers across the 
lamps, but it was found to be greatly inferior and less efficient, 
whilst the power factor of the circuits was not nearly as good, and 
ihe amount of interference of one lamp on the others was un- 
desirable. . 22 

In putting down new circuits, it is simpler to. wire a number of 
lamps in series, and one transformer only is required instead of one 
per lamp, with a gain, of course, in price, efficiency and labour. 

E 
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The current in the circuit is, of course, entirely determined by 
the transformer, and may be varied at will from 10 to 29 ampe:e:, 
the lamps maintaining their proper voltage at the same time. 

The constast enrrent transformers are designed entirely on the 
Jivea of @rdinary transformers as regards efficienev, indnctien, &c., 
whilst the mechanical arrangements are extremely simple, as can be 


feen from the f gure; there are no dash pots, levers, weights, &c, of 


anv kind. 

The primary coils are fixed. ard the secondary coils are arranged 
to move away from them. The latter are carried in a metal frame 
provided with frictionless wheels, which run along a pair of rails 
carried on either side of the framework. One end of the trans- 
former is arranged to tilt slightly so that the coils tend to run 
together. The tilt is readily adjustable by screws, so that the 
current at which the circuit works is easily fixed. A slight varia- 
lion in the curve of the rails provides for inequalities of moving 
force, and the current is maintained constant to within half an 
ampere. Further, the coils are arranged to superpose so that the 
leakage is reduced to 10 per cent. at their best position, hence a very 
high power factor can be arrived at. 

Great care bas to be taken with the metal parts of the frames to 
avoid enclosing leakage lines in any position. 

The transformer has no tendency to hunt. Simple spring buffers 
at each end of the rails prevent the moving part from shock conse- 
quent on switching on and off. 

The automatic arrangements are much simpler than those used in 
continuous current circuits, and if they go wrong the circuit is not 
extinguished. 

The lamps in a circuit like this burn with an equal steady 
light. Hard cheap carbons can be used, giving a white light; 
in fact. two solid carbons can be used, taking over 50 volta across a 
Dorn al l-in. are. Mesers Gilbert slwavs use such carbone even in 
single parallel’ that the velts across the alternati: g are of nern al 
length are abont 40, which means a great gain in efficiency aud 
whiteness ever the ordinary 27 to 30-volt A.C. arc. 

Tt w uld seem that with the greater attention which 
the Gilbert Are Lamp Company are giving to carbons and effici- 
ency, altervate current lighting, whether in separate parallel or in 
series circuits, is now much on a par with continuous current 
lighting. 

An interesting feature in the rectified Jamps that this company 
supplied some years ago to Blackpool is that there also the lamps 
are arranged so that the current can be lowered at midnight if 
desired. Messrs. Gilbert & Co. find that, particularly with A.C. arc 
lamps, the current density at which the carbons are run makes a 
very great difference to the colour and efficiency of the light 
obtained, and an advantage of their lamps with 6 ft. of carbon is 
that reasonable hours of burning are possible with a carbon of small 
diameter. 


THE PROPOSED HIGH-SPEED 
ELECTRICAL “MONORAIL” BETWEEN 
LIVERPOOL AND MANCHESTER. 


By F. B. BEHR. 


WHItsT anxious to give you some new and interesting details on 
the Manchester and Liverpool Electric Express Railway, I approach 
the subject with great diffidence. There bas been so much written 
nnd said in connection with this project, that I am afraid you are all 
familiar with its principal features. 

The priuciple of the monorail which it is proposed to use in the 
construction of this railway is not a new one. 

I myself lay no claim to the propounding of the original idea. 
All I claim is to have developed the general ideas and principles of 
others in designing the practica] details, and to have constructed for 
the first time monorails which have been worked successfully for 
the carrying of passengers aud goods on a commercial scale during 
a number of years. 

The special form of the monorail I have adopted was originally 
thought of by Mr. Charles Lartigue, a French engineer, who so far 
applied the idea practically as to construct some primitive and 
simple lines in Algeria and Tunis in 1883 and 1884 for carrying 
esparto grass and similar produce, the tractive power being animal 
iu all cases. 

As electric traction became more perfected from year to year, I 
was impressed about the end of 1892 with the fact that an even 
inore important application of this principle was to be found in the 
construction of high speed railways, to overcome the great and 
iicreasing difficulties of managing the various kinds of traffic on the 
existing railways by removing the express passenger traflic on to 
new rails. 

The absolute impossibility to derail on this system, if properly 
designed, when going at very high speeds through comparatively 
sharp curves is its principal recommendation for high speed, 
ns it resulta in absolute safety and economy in construction. 
The cost of the monorail for average speeds of at least 100 
miles an hour would be about the same, or slightly less than the 
cost of nn ordinary two-rail railway constructed for maximum 
speeds of (0 miles an hour. There is no doubt that ordinary rail- 
ways could be coustructed to work at speeds of 100 miles au hour, 


* Abstract of paper read before the Society of Arts, on Wednes- 
day, March 13th, 1901. 


if worked electrically, but the additional'expense bevond;that'which 
is at present necessary would be very great indeed for many 
reasons, of which the two principal are: the necessity of 
consolidating the relative position of the two rails in such a way 
that thev would practically form only one, and the impossibility of 
using curves of a smaller radius than abont 3,000 vards, which prac- 
tically amounts to a straight line, and even with all these pre- 
cant ions the safety obtained could never become ~o absolute on such 
lines as it would be on the monorail. For instance, one of the 
principal causes of deriilmeut on an ordinary railway is bad 
ballasting or packing of sleepers, which results often from heavy 
rain, floods, or even neglect. The sinking of two consecutive 
sleepers ever so little in opposite directions must derail the engine 
on an ordinary line. On the monorail such an accident would pro- 
duce no appreciable effect on the position of the driving wheels and 
of the carriage as the surface of the top rail affected thereby is only 
2in. wide, and would therefore produce such a small twist that it 
would practically not be observable. 

There are many causes which contribute to this absolute safety 
which can only be understood by carefully examining the detailed 
construction of the carriage as it fits to the permanent way, when 
it will be observed amongst other reasons that whereas an ordinary 
railway carriage is held on the rails by a flange of about gths of an 
inch in deptb, the arrangement of this carriage really is equivalent 
to a continuous flange of over 3 ft. in depth, and a feature of great 
importance to the passenger is that it is not only a very safe way of 
travelling, but it looks also very safe, and produces on the mind of 
the traveller a fecling of absolute security. 

I finally decided to build an experimental line in the neighbour- 
hood of Brussels as an annexe to the Exhibition of 1897, principally 
for two reasons :—(1) Because the Belgian Government held out 
great indncements of large financial help. (2) Because I thought that 
the Exhibition wonld enable a large number of people to visit the 
line. The chief inducement held out by the Government was the 
promise of finding the necessary motive power to any extent I 
might require. I asked for „000 H P., which I considered would be 
amply sufficient. Though the Government agreed to this, the diffi- 
culty of finding such power at the Exhibition made them finally 
cut it down to 1,000 H. P., and I thought I had better accept this than 
give up the experiment altogether. No current was furnished to me 
until the middle of June, 1897, when I got a very*small portion of 
the current promised. The electrical station itself was only com- 
pleted, as far as it ever was, by the middle of July. Practically, 
therefore, during the Exhibition I was deprived of all the advan- 
tages which were promised to me. When the current was finally 
furnished, some weeks' running were necessary before a high speed 
could be attained. The electrical station was so badly arranged, the 
machines being all of different types, that instead of having regu- 
larly available 1,000 H.P., I could never rely upon getting more than 
about 500 H.. Notwithstanding all these drawbacks the experi- 
ments were conclusive in establishing the possibility of constructing 
at a moderate cost lines on the monorail principle, to be worked at 
a speed of double that of existing passenger express trains with 
absolute safety. | 

The structure itself consisted of a single rail elevated about 4 ft. 
from the ground, and supported on A-shaped steel trestles. The 
legs of these trestles were rivetted to steel sleepers resting simply 
on the ballast. These triangular supports were placed about 3 ft. 
3 in. apart, and at each side were fixed laterally two rails, one about 
18 iu. above the other. These are the so-called guide rails, their 
object being— 

1. To brace the whole system together and increase its stability. 

2. To engage the horizontal guide wheels of the car and prevent 
oscillation. 

3. To counteract the effect of centrifugal force when rounding the 
curves. | 

The electrical conductor was a steel rail fixed on porcelain insu- 
lators attached to the sleepers. "These rails were joined together by 
copper strips to preserve the electrical continuity. The return 
circuit for the electrical current was made through the line itself. 

The car was over 60 ft. long and 10 ft. 10 in. wide. 

It cousisted of two bogies flexibly coupled together by a specially 
desivned joint. 

The part of the carriage below the main rail contained the whole 
of the mechanism, viz., four electrical motors of about 200 H.P. each, 
suspended from the girders, and connected to the axles of the 
driving wheels by specially desigued chains. . 

A rigid iron arm was fixed between the body of the motors and 
the axles, to which they were coupled. This arrangement made the 
propelling force absolutely self-contained, so that it could not be 
affected by any shocks or oscillation that the car might receive. 

There were 32 horizontal guide wheels acting on the guide rails 
for the purposes above described. The whole weight of the car was 
supported by eight double flanged main wheels, 44 ft. in diameter, 
the ceutre wheels being driven, the two outer wheels being leading 
and trailing respectively. The ends of the car were pointed, to 
diminish the air resistance. The triangular spaces enclosed in these 
euds were reserved for the driver aud conductor. The driver, or 
electrician, had under his hand the devices for starting, regulating 
speed and stopping. 

As at a very high rate of speed the ordinary friction brakes 
might not be efficient, a device was invented hy me to utilise the 
resistance of the air at very higb speeds asa brake for slackeuing the 
speed so as to bring it within the range of etliciency of an ordinary 
friction brake. 

This arrangement consisted of applying at the front end, out- 
side, vertical louvre plates turniug on spindles. These presented a 
large resistance to the air when opened, which increased with the 
speed of the train, and they could be manipulated at will by the 
driver. 
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The interior of the car had sitting accommodation for 100 
passengers. Each person had a separate seat, specially arranged so 
as to avoid discomfort while passing round the sharp curves at high 
specd. 

The electrical current was picked up by trolleys attached to the 
car, but insulated from the bottom of the bogics. 

Owing to the imperfect condition of the generating station, the 
great weight of the carriage and the difficulties of the line itself, the 
maximum speed obtained during Angust, September and October 
(the only months when the car was running during the Exhibition) 
did not exceed 70 miles in the curves. Still, this result was not 
unsatisfactory, as to run with absolute safety through curves of 
540 yards radius ata speed of 70 miles an hour for three months has 
never been done before, and this speed could be without difficulty 
largely increased, certainly to over 100 miles per hour, by increasing 
the power, or diminishing the weight, or having more favourable 
gradients. It was only in the beginning of February, 1898, that I 
was authorised to reconstruct the electrical station, and this was 
immediately begun, and the whole of the machinery put into work- 
ing order, while the machine gallery was re-erected. During that 
time I also came to the conclusion that by removing the top of my 
carriage and lightening it, more advantageous results might be 
obtained, notwithstanding the defective electrical station and the 
difficulties of the line. For that purpose I had a new top to my 
carriage coustructed in Belgium, so that, when completed, the old 
car with the new top weighed only about 59 tons, instead of 70. This 
was only completed by the beginning of April, 1898, and from that 
time till June 11th the Belgian Governmeut Commission, as well as 
the Commissions of the Russian and French Governments, paid 
mauy visits to the line, and carried out many experiments jointly 
with myself. Every possible measurement was taken, tbe car was 
run with half the guide wheels off at the niaximum speed, aud the 
car itself was eveu divided iuto two parts and one half run at a 
time. 

The tests applied were of every possible character, and the result 
was the line was found satisfactory in every respect, and capable of 
withstanding any pressure required, aud showing the greatest 
stability. A speed was recorded at the rate of 83 miles an hour on 
the curves of 540 yards radius, a result considerably greater than 
bad been attained previously, and probably higher speeds were 
occasionally attained. Travelling at that speed was extremely 
pleasant, and there was a feeling of perfect safety. The absence of 
vibration was marked, and no accident of the slightest kind 
happened during the whole of the experiments, notwithstanding 
the many thousands of people who came to see the line. The main 
results of the trial were that, given a proper line of sufficient 
extent to acquire the proper speed, and a properly constructed 
electrical station, very high speeds up to 170 to 130 miles an hour 
can be attained with absolute safety and moderate expense, so that 
Lightning Express railways can be built of the form which I 
designed to run at a speed exceeding considerably 1/0 miles an 
hour over the same curves and gradients in use on all ordinary main 
linea in England with absolute safety, as it is impossible tu derail 
or to interfere with the stability of the line. 

As the conditions of the proposed line between Manchester and 
Liverpool will practically do away with all the difficulties aud 
drawba-ks of the Urus-els experimental liie, it will be easy to 
attain the proposed speed of 110 miles an hour at a moderate cost 
on that line. The gradients will be easy aud suitable fur high 
speeds, the curves will not exceed 750 yards radius, the electrical 
statiou will be constructed with the very best and modern machinery, 
and with ample power. 

Starting from the station in Deansgate, in Manchester, in the very 

busiest part of the town, it terminates, after a run of 34 miles, 
behind the Cathedral in Liverpool, situated also in the most central 
part of that town. 
+ The train will consist of one carriage, containing either 60 or 90 
passengers. The trains will start every 19 minutes from either end, 
and will perform the journey in 20 minutes. The electrical station 
will be situated exactly half way at Warrington, and will have a 
capacity of about 7,500 H.P. 

The full speed of 110 miles will be attained within 12 miles from 
the start by au acceleration of 1:5 ft. per second. 

The carrying cavacity of the rolling stock, if only the smaller 
carriage is used, will be 12,000 passengers per day, viz., 6,000 in 
each direction, and with the larger carriage this can be increased to 
18,000 per day. 

If each train carries an average number of 12 passengers only at 
Parliawertary fares of 1d. per mile, this would cover the whole of 
the expenses, so that every passeuger carried beyond tbat number 
will be protit. Iu another way, if the company carries an average 
of 5,000 pa-sengers per day iu each direction at 1d. per mile, this 
would be sufficient to pay 10 per cent. on the entire capital of the 
compauy, amountifig to £2,800,000, aud 3,500 passeugers at the same 
rate would pay over 5 per cent. ou the same capital. 

I should al-o like to mention here a few words with regard to the 
absolute safety from collisions ou the line, or of accideuts of any 
kind such as oue can foresee, and on the proposed system of signals 
&nd brakes to ensure tbat safety. 

The question of brakes aud signals are so intimately connected 
that the one cannot be treated separately from the other. 

Experimeuts by mauy eminent engineers have shown that with 
the Westinghouse brake it is possible to apply a retarding furce of 
3 miles per second. That is to say, that the speed of a train 
travelling 60 miles per hour can be reduced each secoud by 3 miles, 
aud, therefore, it can be brought to a stop iu 20 seconds. During 
this period the train will traverse a distance of about 300 yards. 
T train travelling at 30 miles per hour cau be stopped iu 10 seconda, 

regen Aen time it will have traversed a distance of 73 yards. 
se actual experiences, therefore, show that, with the Westing- 


house brake alone, it probably will be possible to stop a train 
travelling 110 miles per hour in 37 seconds, during which time it 
will have travelled 995 yards. 

It is proposed to equip the new railway not only with the West- 
inghouse brake but also with an electric brake. This consists of 
one or two small dynamos which are connected for that purpose 
with the driving wheels. Whereas in ordinary running the cur- 
rent from the generating station is used to rotate the motors, and 
thus produce speed, by connecting the driving wheels with the 
dynamos after the current from the generatiug station is cut otf, 
the rotation of these wheels is utilised to drive the dynamos aud 
manufacture electricity, which is absorbed by resistances pro- 
vided for that purpose. This effect can also be produced by short 
Circuitiug or reversing the motors, converting them thereby into 
dyuamos. 

Let me here remark that this does not in the least resemble 
reversing the engines on an ordinary steam locomotive. There is no 
question of stopping the driving-wheels so as to make them slide or 
skid along the rails, but their rotation is used to produce electrical 
energy, and by absorbing this energy in the wheels creating a strong 
maguetic field, retard the train. 

The power required to stop the train in 500 yards is about 8} H.P., 
or 197 lbs. per square inch on the area of the brake disc. 

The main advantage of this electric brake is that it is most effective 
at the very highest speeds, as of course, a high speed is more 
effective for geucrating electrical energy than a slow speed. 

With the utilisation, therefore, of both the electric brake and the 
Westinghouse, it is a matter of mathematical certainty tbat it will 
be perfectly possible to exercise a retarding foree amply sufficient 
to bring the traiu to a standstill, from a speed of 110 miles per 
hour in a distauce of about 500 yards, instead of 995 yards as 
above stuted. 

I do not wish to suggest that this is a rate of retardation T should 
desire to use except iu dire emergency (which, however, I will show 
hereafter to be almost impossible to arise), as though it might not 
injure the passengers it would certainly be uncomfortable. 

I only say that by the brakes proposed to be supplied it would 
certainly be possible upon an emergency (however improbable) to 
stop the train within the space mentioned. 

Jt is, of course, evident that the most perfect condition under 
which & railway could be worked would be that in which both 
brakes and signals could be dispensed with ; therefore it follows that 
the fewer the occasions for using either the better. 

Now, in the ordinary way of working our existing railways there 
are many occasions in which it might be important to stop the 
train as rapidly as possible; for instance, if a train should be seen 
in front, or some shuntiug operations were not completed, or other 
causes too many to enumerate. But no brake, however powerful, is 
of the slightest use to-day to avoid a sudden obstacle, such asa 
stone placed on the rail, or a broken rail, as it is impossible for the 
driver to be aware of such obstacles until he is very close to them, 
or practically upon them. For these cases, therefore, the stoppage 
at 300 yards, or 200 yards, or even 100 yards, is quite useless. 

What I wish to show now is, that on the proposed high-speed 
electrical] railway, though it is quite possible tu brake the train 
within 500 yards, it never can be necessary to briug it to a staud- 
still in such a short dista ice. 

Ou the proposed railway there are no level crossings, no switches, 
no shunting operations, aud, in fact, nothing that will require the 
train to be brought to a standstill, except in the event of one train 
preceding another breaking down. "Therefore, by clearly explaiu- 
ing the method of signalling the position of each train in relation 
to the other, the necessity for applying the brakes and the distance 
in which the trains would have to be stopped in case of à break- 
down would be clearly appreciated. Beyond this the brakes need 
only be used for stopping as you approach the stations. 

I now, therefore, have only to explain the manner in which it is 
arranged that the driver of each train shall be informed of the 
possible stoppage of the train in front of him. 

We will take the case of the line from Manchester to Liverpool, 
of a length of 344 miles. As the distance will be traversed in 20 
minutes, aud a train is to start every 10 minutes in the ordinary 
way, when everything goes all right, the second train will only 
leave the station at Manchester when the first has reached Warring- 
ton, a distauce of 174 miles. 

We will sub-divide the line for the purpose of signalling, say, 
into five sections of about seven miles each. As trains leave Mau- 
chester station a danger signal is put up electrically at that station. 
A second similar dauger signal is put up as the train passes poiut 


7 miles, the first remaius at danger, and the train travels on; when 


it reaches 14 miles it puts up a third danger signal, aud simul- 
taneously the block is removed at Mauchester station, so that the 
secoud train can leave when the time comes. 

Now we all assume that the first train. has met with an accident 
after passing point 14 miles, the second train would travel at full 
speed, but when it passes poiut 7 miles, the danger signal at that 
point not haviug been removed by the first train, as this never 
reached point 21 miles, the driver of the secoud train would be 
informed that the first train had met with an accident beyond 
point 14 miles, and, therefore, that he had to slow down, but 
1 for such lowering of his speed be had a clear run of over 

miles. 

Therefore there could be no difficulty in any case to stop even 
without using the brakes by simply cuttiug off the current. 

Whenever the traiu passes over a point where the danger signal 
is put up, this danger siznal is also reproduced by a very simple and 
inexpensive cuntrivance in the cabin of the electrician, so that the 
conductor may hear it and see it, even if there was a thick fog. 

Under these couditions of travelling it seems superfluous to have 
any emergency brakes, and though we, shall be able to stop the 
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trains within 500 yards, Inol case can be imagined in which it would 
be useful or necessary to recort to such stoppage. 

A six minutes’ service of trains can be established by reducing the 
sections to four miles, and if a three minutes' service was required, 
the block would have to be reduced to two-mile sections, giving a 
clear run of two miles in case of a breakdown. 

Of course it is useful to have a powerful Westinghouse brake to 
stop as rapidly as possible at the station. This can be done easily 
in 1,000 yards on the level without using the electrical brake at all, 
and as we have a rise of 24 ft. in the last 1,500 yards going into 
Liverpool and a rise of 46 ft. in the last 1,200 yards going into 
Manchester, the cutting off of the current and the application of an 
ordinary Westinghouse brake about 1,200 yards from the station, 
will stop the train quietly and comfortably at the stations. 

In choosing for the first line to be worked at these speeds, the line 
between Manchester and Liverpool, the same reasons hold good 
which made Stephenson choose it for the first application of the 
steam railway. I hope to prove thereby to the great railway com- 
panies the advantages they would derive in adopting on all great 
main lines this system for the express passenger traffic alone, 
thereby solving the problem of increased speed with absolute 
punctuality, and punctuality not only for the express trains, but 
also for the working of their enormous traffic on their present rails, 
consisting of an ever-increasing local passenger and goods traffic, 
which often so blocks the existing railways as to render their safe 
and punctual working absolutely impossible. 


CORRESPONDENCE. 


Electrical Trades Union. 


May I take the liberty, through your valuable paper, to 
thank Mr. A. Rogers for his kind statements? Your 
readers would think better of him if he would get a few 
facts before making public statements. The following will 
show that he made them with no knowledge whatever. I 
consider that my statements in my letter are fully admitted 
by Mr. Rogers’ statements in his letter, and it may be inte- 
resting for Mr. Rogers to know that the two men in question 
are prepared to verify my statement. He further goes on to 
say he visited my house, Broadway, Salford, Manchester, to 
tind I had removed. This is wrong. My people removed 
hefore Christmas. My address is to this day, Broadway, 
Salford, and I think Mr. Rogers is giving arather tall order 
in disputing any one’s address, it having little to do with 
the business. He further states that I live at Hulme. I 
believe my people have removed to City Road, Manchester, 
hut have not yet been there myself, as I have only just 
returned from Cape Town. But [defy him to give my 
address as Hulme. He speaks about the United Kingdom, 
but how much of it out of Lancashire does he mean. I 
have had 10 years’ experience, all in the electrical trade (not 
half at painting or something else) in Europe, Australia and 
Cape Colony. He states I joined the wiring trade in May, 
1894. Now, in the Aberdeen Free Press of February 13th, 
1894, he will find an account of the Carnival held there, in 
which it is stated that the entire electrical installation is 
under the direction of Mr. J. J. Wood. It consisted of an 
arc installation of 50 15-ampere lamps and 300 incandescent 
lights. In mentioning this, I leave it for the reader to 
judge whether Mr. Rogers was justified in stating that he 
showed me how to fix my first ceiling rose. This is prior to 
knowing Mr. Rogers, or Mr. Rogers knowing me. 

Previous to going to Aberdeen I had two years at engine 
fitting under the training of my father, at the Simplex Elec- 


tric Light and Plant Company, Eccles, of which my father | 


was works manager. After leaving Eccles I still remained 
with my father at Howat’s, Chester Road, on engine fitting 
for colliery machinery. Now, being very smart at handling 
my tools and desiring the electrical branch, I got a position 
as open type switch fitter at the G.E.C., remaining there six 
months, going to a better position in the telegraph instru- 
ment department at Cornbrook Telegraph Works, Hulme, 
remaining there seven months. I then went to Aberdeen. 
Leaving Aberdeen 1 met Mr. Rogers, who speaks from then 
of knowing me, for 18 months in all. To save valuable 
space, [ may mention I have contracted and carried out 
entire installations for 13 theatres and music halls in 
England, two in Australia, (Melbourne and Sydney), and 
one in Cape Town, from where I have just returned. I 
wil give the full names and addresses of theatres and 
managers to Mr. Rogers, but I don't take the liberty on 


myself to publicly print them. But it may please Mr. 
Rogers to know that this novice stands third among 
English firms for theatre contracts. My work includes 
both gas and steam engine plants and town supplies, 
and I stand to-day a theatrical electrician of repute, and if 
Mr. Rogers has had any experience in the wiring of some of 
the gorgeous scenes put on in some of our English panto- 
mimes of to-day, he will admit that the wiring of same 
requires greater care and skill than ordinary shop or ware- 
house work. So I think I have made it clear that Mr. 
Rogers made a hold and groundless sweep on my reputation. 
I close, with still my sympathy with * Jointer.” 


J. Johnson Wood. 
Broadway, Salford. 


N.B.—If he will try a little lower down Broadway, he will 
find out where his mistake is. 


[This correspondence must now be considered closed.— 
Eps. El. EO. Rev. ] 


Applicants’ Out-of-Pocket Expenses. 


Some little time ago an advertisement appeared in your 
estimable journal, inviting electrical engineers to apply 
for an appointment in China. It appears that a fairly large 
number were willing, out of consideration for the emoluments 
of the office, to exile themselves from their native land, and 
run a possible risk, later on, of being mistaken for a 
Missionary, and losing their heads by “ Boxers.” But, of 
course, as is usual, only a very select few—only 22, in this 
case, some of whom had to travel 200 miles—were asked to 
attend in London to be interviewed, myself among the 
number. 

No decision was arrived at that day, but later on I was 
advised, in common with the other 20 unsuccessful appli- 
cants, that I had not been appointed. I naturally sent in 
my railway expenses, as is always done—excepting in a 
recent appointment where I was one of the selected: in a 
Scotch town, first class expenses being paid to each one of 
the applicants, who had been invited to attend the Council 
meeting, before the interview took place, a practice, by the 
way, which commends itself very strongly to all Corporations 
as well as the applicants—but received a letter to say that 
as no mention had been made about expenses, and that as I 
had received the honour of an invitation to appear before 
their representative, somewhat after the fashion of the 
proverbial donkey and the carrots, I ought to consider 
myself satisfied with the empty honour, while the successful 
candidate not only receives the plum of appointment, but 
strange to say, is also paid his travelling expenses, leaving 
the remaining 21 unsuccessful candidates to pay their 
expenses out of their own pockets. 

Naturally, Mr. Editor, as the procedure neither accords 
with a sense of common equity nor with established pre- 
cedent, a great many unkind things are being said, and in 
some instances actions are pending for the recovery of these 
travelling expenses, and with a view of reducing the cost and 
bringing the recovery of these expenses into à common 
action, I shall be glad if the other 20 unsuccessful candidates 
will send in their names and addresses to your good self in 
the first instance, when we can jointly press for recovery. 

It appears from a letter I have seen, which was written to 
one of the solicitors to one of the parties referred to, that. 
this municipality refuse payment, because in the majority of 
instances they have not been asked to pay them, and that it 
is not customary to do so. 

Perhaps, Mr. Editor, you will be good enough to enlighten 
their darkness on the latter assumption, which is no doubt 
due to their long association with the“ Heathen Chinee.“ 


Boxer. 


Depreciation. 


I am sorry to have to again trespass upon your valuable 
space on the above subject, but, referring to your kindly 
criticisms on my letter in your leading article— which 
criticisms remind me very much of the procedure adopted by 
counsel when endeavouring to force out of a witness some- 
thing he never intends tosay, to misinterpret and turn about 
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his evidence in such a manner as to appear to make your 
own “ no" case good. You say, We presume that he does 
not consider it necessary to provide for the renewal or 
reduced value of his plant at all.” My letter says that “I 
consider 2°83 per cent. on the total capital sufficient to pay 
for the entire renewals of the plant, provided it be kept in 
perfect repair from year to year, which repairs are, of course, 
charged to the current revenue account.” 

You do not appreciate the fact that by the sinking fund, 
in 25 years, the whole of the capital expended will be 
repaid, so that the power house, boilers, engines, cables, and 
all the plant, will be the property of the local authority, and 
that their position will then be they can borrow afresh for 
new plant, having extinguished their previous loan, and will 
also in addition have as assets the remaining value of the 
old plant, and I do not think you would be prepared to say 
that the then value of the plant would be nothiny. Now 
take the case of a company where they never extinguish 
their loans, but go on mecreasiny their capital, and putting 
aside a certain sum annually (or if they do not they should) 
to allow for depreciation and renewals, as against the Cor- 
poration that is continually paying off and reducing its 
capital as it goes along. It is evident that the position of 
the two would be the same provided they both set aside 
the same amount, and it matters very little whether 
it be called sinking fund, depreciation, or renewal fund, 
as the ultimate financial effect is the same, with the 
exception that by extinguishing the loan no interest has 
to be paid on that portion, but in the case of a company 
which increases its capital, interest has to be paid on 
the total amount issued, which is rarely redeemed. 
Glasgow appears in your mind to be a “model” of what 
should be done ; but it is well to remember that this year 
they thought it advisable to adopt 4 per cent. to make up 
for the number of years previously when they did not pro- 
vide sufficient depreciation. Their position financially is no 
better than that of those Corporations who, from the very 
commencement, have been quietly putting aside an amount 
which will redeem the whole of their capital in 25 years. 

In your first article on depreciation you drew comparisons 
between company and local authority working with respect 
to the amount set aside, but you take exception to my 
. quoting the practice of companies, and from your remarks 
last week I take it that you are of the opinion that not only 
are the local authorities in an unsound financial position, 
but that the companies who are setting aside smaller sums 
than the local authorities are in a much worse position. 

Your conclusions from Sir David Salomons' advice are 
incorrect; the idea of forming a reserve fund was not so 
much to pay for the renewals as to meet any unforseen 
contingency. It is well understood that all renewals that 
have to be made to mains, machinery, or boilers, &c., must 
be paid for as repairs, and charged to the revenue account 
for that year in which they are undertaken, and it was Sir 
David's and my opinion that we should form a reserve fund, 
so that a serious mishap should not adversely affect our profits 
for that year. 

„The statement of profit was fallacious.” These were 
the remarks made by a worthy alderman, an important gas 
director of the “ local company," which company does not 
set aside (according to its balance-sheets) as murh as the 
electricity undertaking does. Furthermore, we have, on the 
advice of the town clerk, carried forward every year a sum 
of about £2,000, instead of transferring it to a “ reserve 
fund,” as his opinion was, that it would be much more 
easily dealt with as a “balance carried forward," than it 
would if it were put to a reserve fund, so that if you like to 
consider it as such, our position is as follows :— 

We have now been in operation five years. Our capital 
outlay is £42,600. We have put aside for redemption of 
our loan £3,319, we have in hand a balance of £2,039 carried 
forward, making a total amount to meet depreciation, 
renewals, &c., of £5,358, and I do not think you will find a 
company or corporation in a more healthy condition in pro- 
portion to its capital. It must not be forgotten that five 
years ago the whole of our machinery was new, whereas, in 
the case of Glasgow, a large proportion of it was old, and 
had done a good many years’ service, and may I ask you to 
set out the same interesting table with respect to Glasgow, 
working it out on the 2:83 per cent. basis since the start and 


compare the total that the Glasgow Corporation have carried 
to depreciation and reserve ? 

With regard to your paragraph of the figures showing the 
depreciation year by year, and the actual amount paid tack, 
you must not forget that capital has to be spent before the 
machinery is actually in use, whereas the machinery cannot 
very easily begin to depreciate before doing work, and there- 
fore the £439 allowed in your column is not necessary, as 
the works had only been running a few months. 

I take strong exception to you endeavouring to put upon 
me the onus of casting a reflection upon companies’ electrical 
engineers. I never intended, nor can I understand you 
interpreting from my letter, any such impression, as I 
certainly thought you were aware that it was the directors 
that had to sanction the expenditure of money for the 
purpose of undertaking repairs. However, that does not 
remove my statement that there is a stronger inducement to 
economise the expenditure in repairs (by the directors of the 
company) than there is by a municipal committee (whose 
money is not their own)—at least, this is my view of humau 
nature. It wil be interesting to know what you consider 
was the Local Government Board's idea in requiring cor- 
porations to adopt a sinking fund, as apparently you do not 
consider a sinking fund necessary in the case of a company, 
although they are both working on the same lines, except 
that the corporation has the order for perpetuity. 

In conclusion, may I ask the following questions :— 

1. What do you consider the sinking fund provided by a 
municipal authority is meant to cover ? 

2. As you do not consider the sinking fund should form 
part of the depreciation fund, why don't you think com- 
panies should form a sinking fund as well ? 

3. Do you consider any corporation or company setting 
aside less than 4 per cent. per annum to cover depreciation, 
in an unsound condition ? 

| Horace Boot, 
Borough Electrical Engineer. 
Tunbridge Wells. 


Local Authorities and Supply Companies. 


Is there any need for feeling to run so high between local 
authorities and companies? Surely the time has arrived 


when each must recognise that the other has its own proper 


and useful sphere. Personally, we have to admit from our 
own experience in acting for both sides that much might be 
gained if they would try -and understand one another a 
little better, and that where this is done the happiest results 
always follow; neither side has anything to gain from blind 
opposition. Before much headway can be gained, however, 
the more zealous representatives of both must moderate 
their tone. Companies must recognise that the Board of 
Trade is right in allowing local authorities to judge what is 
best for themselves within their own boundaries, but possibly 
the position might be made more equitable if the Board 
could see its way to require the authorities to give evidence 
of the sincerity of their undertakings, by passing formal 
resolutions to proceed with the works, This would be no 
hardship, as most authorities do act in all sincerity, but 
their reputation has been damaged by certain others who 
have schemes prepared, apply for orders, and through their 
agents state that they really intend to go forward, whilst 
their successors in office, once the danger has been averted, 
calmly drop the whole subject. This is a very undesirable 
state of affairs; does a genuine injustice both to authorities 
who are acting in a bund fide manner and to companies 
alike, and retards progress. We therefore venture to hope 
that the Board of Trade who, as everybody must admit, arc 
striving only to do what is right, may see their way to test 
the abilities of any parties coming before them to carry out 
the pledges they give. This, of course, applies equally to 
promises made before a committee of the House. 


Handcock & Dykes. 


The Briton and his Commercial Rivals. 


The bogey of * Made in Germany,” and the reiterated 
cry that British commerce is being worsted in every market 
of the world, lead me to ask for a little space in your 
columns to place before your readers one or two reasons 
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why they need not give way to feclings of despair or even 
despondency over the situation. By the articles which are 
published from day to day in newspapers and magazines, our 
foreign trade is made to appear decadent, while that of 
Germany and America is shown to be as rapidly growing. 
„Give a dog a bad name and hang him"; tell the whole 
world day by day that the Briton is a degenerate, and that 
his German and American rivals are cutting him out, and 
the prophets will bring about the fulfilment of their own 
forebodings; merchants and manufacturers will become 
discouraged, and capitalists will look abroad for more 
promising fields in which to invest, and then we may write 
“Ichabod” over the gateways of our custom houses. A 
great number of writers take it for granted that Germans 
and Americans have made relatively far greater progress 
than Britons during the past 20 years; indeed, the opinion 
of some of the authorities in the symposium on this subject, 
held in a monthly review this month, clearly is, that Britain 
has lost its supremacy in the field of foreign commerce, and 
that it has fallen into a second or third place, behind 
Germany or America. I have seen enough of German and 
American factories and institutions to fill me with respect 
for them, yet I have felt no uneasiness concerning our own 
prospects. It may be all very well to attempt to spur on 
the British manufacturer to greater endeavour by warning 
him of what his rivals are doing, but exaggeration, and, in 
many cases, false statements, are not justifiable. 

With your permission, Sir, I would like to lay the 
following broad statement of facts before your readers, so 
that they may draw their own conclusions, from official 
data :— 

The annual gross exports of merchandise from the United 
Kingdom, Germany, and the United States of America, as 
given in the Statistical Abstract of the Board of Trade, 
divided among the inhabitants of the respective countries, 
during the period from 1879 to 1899, split up into three 
equal terms of seven years, 


| United King: | Germany and 


Germany, U.S.A., total | U.S.A., com- 

Periods. Es uo total exports | exports per bined total 

i 195 ae per capita, capita, exports per 
es capita, 
| £ & d. | £ s. d. | £ s. d. £ s. d. 
1879 to 1885 8 4 1 417 5. 3 2 2 719 7 
1885 to 1892 | R O 11 4 8 4 2 14 1 7 2 5 
1893 to 1899 | 7 9 0 312 2 2 18 9 6 10 11 


The above decreases are due to the fall in value of late 
years, the actual volume of trade has, of course, greatly 
increased. 

Besides showing that the Briton is doing more, man for 
man, than his two great rivals combined, the above state- 
ment proves that he is increasing his lead. In the fore- 
going the export business only has been taken into account, 
and, moreover, no credit has been claimed for the great 
preponderance of the British shipping and financial interests, 
in which this kingdom is facile princeps. 

Thanking you in anticipation for the space granted me in 
your influential columns. 

| Geo. J. S. Broomhall. 
Royal Statistical Society's Rooms, 
9, Adelphi Terrace, Strand, W.C., 
March 25th, 1901. 


[We refer to this letter in our * Notes” columns.— 
Eps. ELEC. Rev. | 


A Charge Engineer's Complaint. 


A few weeks ago a notice appeared in the technical papers 
advertising a vacancy for a charge engineer at the central 
station of the Plymouth Corporation, and although appli- 
cants were allowed until March 12th, I sent mine in at 
once. 

Several days after I was considerably surprised to receive 
a reply signed by the borough electrical engineer, informing 
me that my application had been unsuccessful, another 
person having been appointed, and this, although the 
advertisement again appeared, and distinctly said that 
applicants were allowed until March 12th. 

This is apparently a case where the whole matter had been 


settled before the advertisement appeared at all, and if such 
is the case, it does not reflect much credit on the methods of 
the Plymouth Corporation. 

I am afraid there are many such cases as mine in 
England, and I think it is a gross injustice that men should 
have to spend their time and money in applying for appoint- 
ments where they will not have the slightest chance of 
success unless they are already in favour with the powers 
that be. 

A good deal has been said of late about War Office 
reforms, but the community at large might derive more 
benefit if legislators would give some attention to reforming 
the methods of our local governing bodies. 

It would be interesting to hear from others who have been 
served as I have been. 

An Unsuccessfal Candidate. 


I am obliged by your favour of the 21st inst., enclosing 
me copy of proof of a letter which has been sent to you for 
publication. 

I am very sorry that the candidate in question should feel 
aggrieved because his application was not successful. 

Although applications were received up to the 12th inst., 
yet I opened them as they came in, replying at once on the 
form enclosed to all those applicants whom I did not think 
suitable for the post, putting on one side those who were 


Suitable, for further consideration when all the applications 


were received. 

The writer of the letter assumes that the whole matter 
was settled before the advertisement appeared at all, but it 
may interest him to know that it was not until Monday last, 
the 18th inst., that anyone was selected for the post. 

The final selection was made on that day, without any 
reference to me, by my successor, Mr. E. G. Okell, after a 
personal interview with two candidates, and the gentleman 
selected was a perfect stranger to him. l 

The wording on the printed form, which you will see is 
some years old, has apparently misled your correspondent, 
and caused him to impute motives, under an anonymous 
shield, to public officials. 


John H. Rider. 
Plymouth, March 28rd, 1901. 


The Synchronising of Alternators. 


Your correspondent in the ELECTRICAL Review for 
March 22nd again brings into prominence the difficulties of. 
synchronising. Some years ago that question was much 
discussed, and with justification, since the poor design of both 
alternators and engines did in many cases create serious 
difficulties, 

For a long time nothing more has been heard, a sure sign 
of a sufficient. improvement. 

If your correspondent still finds serious difficulty in paral- 
leling his machines, he must have been unlucky in his choice 
of plant. 

Engines can easily be had which have a sufficiently even 
turning movement for all cases now occurring in practice. 

The limits of irregularity in this respect I have pointed 
out in a recent article published in the REVIEW. 

There are also alternators on the market which would 
satisfy the most difficult to please, as far as parallel running 
is concerned, and which are able to stand any amount of 
knocking about. 

I have designed a number of alternators for various 
stations in this country and abroad ; these alternators run 
in parallel with machines of almost every make, driven by a 
variety of engines, and in no case have I heard of any 
difficulty ; the mechanical design is such that I make it a 
rule when testing these machines to short circuit them 
through a copper-wire fuse, taking some little time to blow 
at 2:5 to 3 times the working current. This fuse is placed 
in parallel with the load and its circuit closed when the 
alternator is working at its full capacity ; after the fuse has 
been blown the machine immediately continues to work on 
its load, the circuit of which is never broken. No damage 
whatever is taken by any part of the alternator by such 
treatment. 

I have known one of these machines burn out a faulty 
cable and resume its work at normal voltage before the 
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engineer in charge, who was at the time in the boiler house, 
could reach the switchboard. 

I grant that an awkward difficulty may arise.when in a 
fully-loaded station, one big set gives out, thus heavily over- 
loading the remaining sets; under such conditions the fittest 


Fia. 1. FIG. 2. 


| Bus Bane 


only will survive, the others falling out of step, no synchro- 
nising gear likely ever to be invented, could be of any help 
at such a juncture. The remedy is simply uniformity in a 
central station, of size if possible, but more particularly of 
type. 
If all the sets are of the same type, the worst that will 
happen will be a drop in voltage, but the machines will keep 
in step. 

If uniformity of plant was studied more than it is, our 
stations would certainly be less interesting to visit, but far 
easier to run. 

I might add a few words about a scheme of connections for 
synchronising, which, although possessing some marked 
advantages, is, I believe, little known. | 

The voltmeter used, figs. 1 and 2, is a double one, and 
may be of any make; the hot wire type answers best how- 
ever. Pointer I being the lightest, is preferably used to 
indicate the phase of the incoming machine, whereas the 
bent pointer II records the bus bar voltage. 

Pointer I is in series with the bus bar transformer and the 
incoming machine transformer. 

Pointer II is in parallel with the bus bar transformer. 

It is advisable to use the lamps Lı La instead of voltmeter 
] until the machines are nearly synchronous, in order to 
avoid any damage to the instrument due to the rapid vibra- 
tions it would be subject to. 

When the two pointers come to face each other at the 
topmost end of the stroke of pointer I, we know that not 
only do the phases agree, but also the voltages. 

There is only one instrument to watch in order to get 
both phase and voltage correct. | | 

Any alteration of the bus bar voltage is clearly shown, 
and at once affects pointer I, showing also directly whether 
the excitation of the incoming machine is to be increased or 
diminished. 

_ Fig. 3 shows the complete diagram. 


Val. À. Fynn. 
Bradford, March 26th, 1901. 


PARLIAMENTARY COMMITTEES. 


Kina’s NORTON AND NORTHFIELD TRAMWAYS. 


Tue hearing of the King’s Norton and Northfield Urban Districts 
Tramway Bill was commenced before Lord Stanmore’s Committee 
of the House of Lords on Wednesday last week. Mr. Balfour 
Browue, K.C., Mr. Ram, K.C., and Mr. J. 8. Pritchett appeared for 
the promoters, aud the opponents, who are property owners in 
Middleton Hall Road, along which the tramway was proposed to 
run, were represented by Mr. Littler, K.C., aud Mr. Trevor Lewis. 
Mr. BaLroU& BROWNE explained that this was practically an 
ordinary tramway Bill, and was to be worked on the overhead 


electric trolley system. The main object was to connect the lines 
which existed in Birmingham with the district, and the priucipal 
proposal was to make two great main thuroughfares for traffic, oue 
along the Pershore Road anu the other along the Bristol Road from 
Northfield. The total length of the proposed tramways was 114 
miles, and the cost £130,000. The opponents were property owners, 
and as frontagers did not want the tramway. He contended, how- 
ever, that the class of property was not such as would be injured by 
the tramway. 

A number of witnesses were called to prove the practical con- 
venience the proposed tramways would be to the district. 

Mr. C. H. Gapssy, engineer, said he approved of the selected route 
for the tramways. An average of a 15-minute service would be 
adequate for the district, and he thought they would pay. 

Mr. LITTLER then addressed the Committee for the objectors and 
said they objected to the whole scheme. 

Evidence have been called on behalf of the frontagers, several 
witnesses expressed the opinion that the scheme would not pay. 

On Thursday Mr. Ram made a proposal on behalf of the promoters 
with the object of meeting the opposition. He suggested that the 
tramway along Middleton Hall Road should not be constructed 
without the consent in writing of the majority of the owners, lesses 
and occupiers of the property abutting the roads comprising the 
route of the proposed tramway ; that tramway wood-blocks should 
be used for paving the roadway, and that single-deck cars be used 
along this line. 

Mr. LirTLER rejected the proposal, as he believed the Com- 
mittee would come to the conclusion that the whole scheme was 
objectionable. 

Further evidence was called in opposition, including that of Mr. J. E. 
WALLER, civil engineer, who expressed the opinion that the scheme 
would not pay. He thought it would result in a charge on the rates 
of something like 53d. 

The Committee decided toipass the preamble of the Bill except so 
far as related to No. 5 tramway (which. traversed Middleton Hall 
Road). The Chairman called the attention of the promoters to a 
receht report of the Local Government Board on the subject of 
borrowing, and said the Committee thought the amount to be 
borrowed under the scheme should be specified in the Bill, and 
should be subject to what the central authority required, 

This Mr. RAM consented toido. | 


Bury CORPORATION TRAMWAYS. 


Tur Bury Corporation Tramways Bill was down for consideration 
before a House of Commous Committee on Thursday last week. No 
couusel appeared on the petition, aud the Bill cousequently goes 
forward as an unopposed measure. 


HanpswortH District CouNCIL BILL. 


THE Bill of the Handsworth Urban District Council, which has for 
its object the obtainiug of further powers in regard to tramways and 
electric lighting, was mentioned before Lord Staumore's Committee 
of the House of Lords on Wednesday last week. It was explained 
that the petition of the London aud North-Western Railway against 
the Bill had been withdrawn, and that consequently the Bill would 
go forward as an unopposed measure. | 


SHEFFIELD CORPORATION BILL. 


THE omnibus Bill of the Sheffield Corporation came before Lord 
Newton's Committee of the House of Lords on Thursday last week. 
The chief opponents of the Bill were the Sheffield Gas Company, 
who feared injurious effects from electrolysis from the Corporation's 
electric tramways. 

Mr. CLAUDE BaGGALLAY, K.C., who appeared with Mr. Balfour 
Browne, K.C., for the Corporation, said tne question raised by the 
gas company was whether there should be provision made for the 
protection of the company's gas mains against the possible effect of 
electrolytic action on pipes aud maius. One of the things to be 
done uuder the Act was to make provisions for various tramway 
extensions into certain areas which had been lately taken iuto the 
borough, also to authorise the coustruction of conuecung links of 
tramways and the doubling of certain tramways. Twelve tramway 
works were proposed, and all except one, which was for the con- 
struction of a tramway a mile aud a quarter long, were for short 
junctions or doublings of lines. The gas company asked that a 
provision should be iuserted to preveut iujuiy by electrolytic 
action, but it was contended by the promoters that the Board of 
Trade regulations afforded sufficient protection for the petitioners, 
aud it was not desirable that these regulations should be departed 
from by the iutroduction of special provisions into local Acts of 
Parliament. 

Mr. A. L. FELL, electrical engineer, and general manager of the 
Sheffield Corporation Tramways, described the nature of the pro- 
posed tramway works, which were not different from the tramways in 
any other part of the city. 

Mr. FRREMAN, K.C., who appeared for the gas company, said 
they did not object to the construction of the tramway, but only to 
the principle, 

Mr. FLL said the gas company had never made complaint to the 
Corporation as to electrolytic action of the tramways, aud if the 
Board of Trade regulations were not complied witn, the company 
could take action agaiust the Corporatiou. 

In cross-examiuauon, WITNESS ssid the rails were not insulated 
in a technical seuse, but he admitted that if it could be proved that 
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the tramways did injury to the pipes, the Corporation ought to make 
good the damage. He did not think the Board of Trade had power 
to insist on insulated rails. The only possibility of the pipes being 
electrolysed was if they were laid imperfectly, and that was not the 
case in Sheffield. 

Mr. H. F. PAnsHALL, engineer, said the arrangements at Sheffield 
afforded all necessary protection for the pipes. 

Mr. R. Hammonp, electrical engineer, said he visited every great 
city on the Continent three times last year, and had never been told 
anything about electrolytic troubles, which in fact did not exist. 

Mr. H. Tuomas, the secretary and general manager of the gas 
company, was called, and stated that the matter of electrolysis was 
of considerable importance to the company. Last year they had 
not sufficient knowledge of the effects of electrolysis to oppose the 
tramway proposals of the Corporation, but the injurious effects of 
electrolysis had come to their knowledge last autumn. 

In cross-examination, WITNESs admitted that there had been no 
electrolytic action on the pipes since electricity had been intro- 
duced in connection with the tramways in Sheffield in 1899, but the 
line was not long enough to vive the matter a test. 

Prof. J. Perry, president of the Institution of Electrical Engi- 
neers, was called, and stated that electrolysis was no mere scare. 
One ampere for one week would remove one cubic inch of iron and 
two cubic inches of lead, and if the soil was damp or salty the pro- 
portion would be greater. 

Mr. WoRDINGHAM and Prof. Ayrton endorsed the evidence of 
Prof. Perry. 

Mr. Freeman asked that the following clause should be inserted 
in the Bill:“ Provided that notwithstanding anything contained 
in the said Acts or this Act if it be proved that auy injury or 
damage to any main pipe or apparatus of the Sheffield Gas Light 
Company shall have resulted from fusion or electrolytic action caused 
by any currents generated or used for the purpose of electric trac- 
tion on any of the tramways for the time being belonging to the 
Corporation, nothing in the said Act shall relieve the Corporation 
from any liability to make compensation for such injury or damage 
which would have existed but for the passing of the said Acts and 
this Act." 

Mr. Batrour Browne argued that in America they worked 
under no regulations, and eonsequently in that country there might 
be injury from electrolysis, but in this case the company would get 
all the protection they required under the Board of Trade regula- 
tions. While it was true that such a clause was inserted in the 
London County Council's Act, yet the system to be adopted in 
London was very different from that of Sheffield. In London it was 
proposed to have underground electric traction, but in Sheffield they 
had the overhead system. 

After considering thc matter in private, 
announced that the Committee were of opinion that the Bill might 
proceed, subject to the addition of the clause suggested by the gas 
company. 


LEGAL. 


Lonvon Cousty Councin v. METROPOLITAN ELECTRIC SUPPLY 
Company, LIMITED. 


In the Chancery Division of the High Courts of Justice on Friday 
last, before Mr. Justice Farwell, a motion in this action came on for 
hearing. The motion was made on behalf of the defendants, for 
whom there appeared Mr. Balfour Browne, K.C., and Mr. Sargent, 
while the London County Council were represented by Mr. Butcher, 
K.C., and Mr. Methold. 

Mr. BaLrOUB Browne, K.C., in opening the motion, said that it 
was one in pursuance of Sec. 4 of the Arbitration Act of 1889, and 
its object was to ask the Court to order that all proceedings in the 
action might be stayed. The section provided that if any party to 
a submission, or any person claiming thereunder, commenced legal 
proceedings against any other party to the submission in respect of 
any matter agreed to be referred to the arbitrator, such party 
might, before delivering pleadings or entering an appearance, apply 
to the Court to stay the proceedings; and the Court, if satisfied 
that there was no sufficient reason why the matter should not be 
referred to the arbitrator in accordan with the submission, might 
make an order staying the proc..dings. Sec. 24 of the 
same Act set forth that the Act should apply to every arbitra- 
tion under any Act passed before or after the commence- 
ment of this Act as if the arbitration were pursuant to a 
submission, The matter now in dispute arose out of the London 
County Council Improvement Act of 1899, under which the County 
Council got leave to make a very important thoroughfare from 
Holborn to the Strand. The Metropolitan Electric Supply Com- 
pany had one of their great generating stations at Sardinia Street, 
which was in the line of the proposed new thoroughfare. They 
opposed the Bill, and said that it was absolutely imperative that 
they should have a continuity of supply, and that if, by the carrying 
out of the County Council’s operations, they were stopped for a 
single day in giving that supply to their customers, those customers 
would go elsewhere, and the company would lose them altogether. 
To meet that objection, a clause was inserted in the County 
Councils Bill, The defendant company did not want compensa- 
tion. Whatthey wanted was to secure continuity of supply to their 
customers. The Act, as he had said, was passed in 1899, and the 
section to which he had referred set forth that provision should be 
made for rciustating the generating station of the company in such 
a situation as should not constitute a nuisance; that the London 
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County Council should not enter upon the existing site until two 
years after they had provided, at their own expense, and had vested 
in the company, a site clear from buildings, and available for the 
generating station. "That was to say, they were to give the electric 
supply company a site and give them money to erect the new 
generating station. Then there was the section which provided for 
arbitration in case of difference, and the company had appointed 
their arbitrator, while the London County Council had until 
Monday to appoint theirs. According to the terms, the County 
Council were to pay the company a sum equal to the cost and 
expense of erecting and fitting upa new generating station with new 
plant and with a capacity to generate and supply electrical energy to 
an output of not less than- 4,000 xw. The Council were also to pay 
to the company for any damages, costs, and expenses incurred, if any 
failure occurred, in consequence of the works, to maintain their 
supply. The compensation was to be settled by arbitration under the 
Lands Clauses Consolidation Act of 1845. Any difference was to be 
determined by arbitration under the Arbitration Act of 1899. 
There had been negotiations with regard to the clause about the new 
plant. He thought the London County Council had misunderstood 
the Electrical Supply Company's contention, because he found in 
the writ in the action that they asked that the company should be 
enjoined from fitting up a new station with. plant which would 
give an output of more than 4,000 kw. He thought that that was 
a misapprehension. The company had never asked to have plant 
and machinery capable of an output of more than 4,000 xw. 
What they did demand was plant and machinery capable of pro- 
ducing and supplying “not less than" 4,000 xw. at any time. 
That was their whole contention. He submitted that the arbitrator 
was to determine what plant would secure them in an installation 
that would enable them to "supply" not less than 4,000 xw. 
steadily and constantly. If the word "generating" stood alone, 
plant for 4,000 xw. would do it; but it would not "supply " elec- 
trical energy continuously up to 4,000 xw. For instance, there 
would be at times cleaning, alteration, repairs, and breakdowns, 
aud if the plant were constructed with power to produce only a 
maximum of 4,000 xw. then in these emergencies the production 
and supply would fall below that maximum. But the arbitrator 
was perfectly capable to determine that matter; and besides the 
onus was upon the County Council to show why it should be settled 
in this Court. The arbitration was pending, and there was no 
reason to suppose that it would take long. The present procedure 
was double the expense. If his Lordship had to hear this matter, 
he would require expert evidence as to the amount of plant 
necessary for supplying 4,000 xw., and all that could be taken by 
the arbitrator. 

Mr. Justice FanwELL: Then I understand that the point between 
you is whether 4,000 kw. is the maximum that the plant is to be 
capable of supplying, or whether to provide 4,000 xw. involves a 
plant capable of generating 5,000. 

Mr. BaL¥YouR Browne said that that was so; but that, he sub- 
mitted, was a matter for the arbitrator, and if there was any dispute, 
it was alwaysin the power of the arbitrator to state a case for a 
superior Court if any point of law arose. The arbitrator would find 
allthe facts for the Court, and the Court would decide on the 
interpretation of the County Council's Act. All that he was now 
asking was to stay the proceedings pending the arbitration. 

Mr. BUTCHER pointed out that there was no such statement on'the 
papers before them. 

Mr. Justice FARWELL said he was not quite sure that this motion 
would not make the matter more expensive to the parties. 

Mr. BALFourR Browne said that if his Lordship were able to deal 
with this matter on that day he would not object, because that 
would clear the ground, and the parties might go to the other Courts 
for a final decision at once; but any delay would be a very serious 
thing, as the company were to have possession by August. The 
whole question was that the plant was to be plant, not merely for 
generating 4,000 x w., but for supplying 4,000. 

Mr. Justice FARWELL said it seemed to him that the only question 
left to the arbitrator was the question of value. What the nature 
of the thing was, it seemed to him, was not sent to the arbitrator. 

Mr. BALFOUR BROWNE said that it was an everyday occurrence 
for an arbitrator to state a special case. 

Mr. Justice FARwELL said that he should have thought that 
bodies like the County Council of London and the Electric Supply 
Company could have agreed about what was the most convenient 
course in such a matter as this; but he was willing to expedite 
the hearing of the case and endeavour to take it before Easter. 

Mr. BurCHEBR said it was his interest to proceed immediately, 
because the London County Council wanted to make this strect; 
and they wanted it done at once. "They, therefore, wanted to know 
on what basis they wereto proceed. Before Easter would be rather 
soon, but they could be ready by the week after Easter. 

Mr. Justice FARWELL said it might be convenient and a saving of 
expense it he were to hear it. 

Mr. BaLFouR Browne said that a difference of 1,000 xw. might 
mean 8 difference of between £50,000 and £60,000. It was really a 
question of convenience, and if his Lordship thought that the 
matter should be heard by the Court, his clients would not object, 
for if his Lordship gave his decision the arbitrator would be bound 
to consider it as good law, unless the decision were taken to the 
House of Lords, where it might be sustained or reversed. For 
himself, however, he should have thought that the more convenient 
course would have been to stay proceedings. "The only question 
was, What plant was necessary to secure a "supply" of 4,000 
Kw. ? 

Mr, Justice FARWELL said he did not, as at present advised, think 
that was within the submission. He would undertake to expedite 
the hearing of the case for the parties, but he could not do more. 
This motion would stand over until then. 
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It was then arranged that the hearing should take place on 
Wednesday, April 24th, and that the proceedings in the arbitration 
should stand over until after his Lordship had given his judgment 
on the matter in dispute. 


MANCHESTER AND LIVERPOOL ELECTRIO RAILWAY SYNDICATE, 
LIMITED v. CAVENDISH. 


Ts case was in the list for hearing before Mr. Justice Channell in 


the King’s Bench Division on Wednesday. Upon the case being 
called on, counsel stated that it had been settled, and that there 
Nie be judgment forthe plaintiff on the terms endorsed on the 
riefs. 
Judgment accordingly. 


—————————M 


BUSINESS NOTES. 


Electrical Wares Exported. 


Wir ENDING Manz. 27TH, 1900. 


WERE ENDING MAR. ?6TB, 1901. 


Alexandria .. uh .. Value £86 Adelaide i Value £62 
» Teleg. mat. .. .. 118 m Teleg. cable.. i 68 
Barcelona . X i wi 55 Alexandria .. 25 và is 87 
Boulogne. .. 925 ss "m 82 Amsterdam. = as 9 60 
Buenos Ayres Vis 935 . . 267 Bombay : 828 sa 84 
2o» Teleg. wire 87 Boston Vu T V . 145 
Cadiz s sia s .. 270 Buenos Ayres os i .. 206 
Calcutta a wie . 500 T Teleg. cable .. 190 
Cape Town si i s 94 » Teleg. mat. 949 
Carthagena ne * ix 4R „  Creosotedteleg.poles 840 
Channel Islands .. n . . 100 Calcutta in Ps .. 555 
Christchurch x cx 85 A Teleg. cable .. .. 195 
Colombo $ 611 Cape Town 


Copenhagen, Teleg. mat. e 47 
Demerara .. a m 


oe oe ee 1,288 
Coatzacoalcos. Teleg. appts. 195 
Colombo . . . 104 


Durban " sd "n S: Copenhagen. Teleg. wire 51 
s Teleg. mat. se BET Durban 6 "n 9 8 .. 697 
East London ie . 174 East London ES ri de 15 
Teleg. apparatus 166 Fremantle .. nS 21 "s 36 
Gothenburg.. 5 " 50 - Teleg. mat... . 234 
Hong Kong.. ix Par .. 480 10 Teleph. cable .. 1,172 
Malta T E x $a 55 Grenada. Teleg. Apparatus .. 41 
Melbourne. Teleg. cable 2,22 Hobart ass " an 1,851 
Nagasaki... vs is 0 0144 Hong Kong .. is T .. 1,000 
North Atlantic. Teleg. cable .. 20, 000 Huelva | . V 2s .. 680 
Penang. Teleg. mat. .. 140 Madras es yx we .. 185 
Rangoon... i ~ e 80 Malta T" ae ae v 10 
Rockhampton. Teleg. mat. .. 80 Melbourne .. vx Z .. 381 
Saigon m za - 45 80 North Atlantic. Teleg. cable . 2,600 
Shanghai .. is Se .. 178 Ostend a et " . 204 
Singapore. es ps .. 67 Penaug 115 


$$ Teleg. mat. .. .. 108 
Stockholm. Teleg. mat. .. 209 


Pernambuco. Teleg. cable .. 15,500 
Perth .. ‘ 76 


Sydney si .. 901 Port Elizabeth .. vis - 18 

„ eleg. mat. a a 40 Port Said .. T wv xs 26 

». Teleph. apparatu :. 208 Rio Janeiro.. a ix is 17 

Wellington .. n Es .. 567 Rotterdam. Teleg. mat. i 48 

Yokohama. Teleg. cable 20,419 Santiago de Chili. Telephones 28 
Zanzibar . T T Bydney - ws ah EK 

T Teleg.cable .. .. 149 

Trinidad  .. $4 ix a 4 

Wellington. T as T 8 

Zanzibar. -" Mi . 148 

Total £49,458 Total £30,668 
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Foreign Goods Transhipped. 


Brisbane. Teleph.appar. Value £112 Bangkok. Elect]. machny. Value £810 
Paris. Teleg. cable.. ET .. 62 , 


Total 


Total .. .. £810 


.. £164 | 

Boiler-covering.—We understand that Messrs. F. Leroy 
and Co., of Lower Broughton, are covering the boilers, steam pipes, 
&c., at the St. Anns’ U.D.C.s new electricity works with their 
patent non-conducting composition. All the pipes, &., in the 
power house at Messrs. Milnes’ Hadley car works, which we illus- 
trated in our issues of 8th and 15th insts., are also covered with 
material of the same description. 


Catalogues and Lists, —Messrs. Davis & Timmins, Ltd., 


of King's Cross, have sent us a copy of one of their latest lists of 


screws, terminals, bolts and nuts, battery clamps, studs, and other 
like accessories for electrical work. 

" Mr. Smith, of New York," has sent us one of his wall circulars 
(No. 20) of clectric railway and tramway lighting appliances. 

Messrs. Davey, Paxman & Co. have issued an illustrated 
catalogue (January, 1901) of their steam engines, boilers, and other 
machinery. Among the illustrations is a  three-cylinder 
Windsor vertical engine with dynamo combined. There are 
numerous woodcuts and other illustrations, these including both 
general and sectional views. There is an appendix covering a 
dozen pages giving information of a general kind in handy tabulated 
form ready for the use of engineers. 

From Messrs. John Spencer, Ltd., of Wednesbury, we have 
received a new and revised list of tubes and fittings. 

Messrs. Maguire & Baucus have issued a new circular of their 


“ phono-electric " wire, and other specialities for electric tramways. | 


. Messrs. Bradbury & Co., Ltd., of Oldham, have issued a number 
of new illustrated lists of their capstan lathes, also their hullow 
mandrel lathe, radial drilling machines and universal bench grinding 
machines. * 

The B. T. H. Co.’s pamphlet, No. 90, is devoted to a description of 
the type O. K. ampere-hour meter for continuous current circuits. 


Dissolutions and Liquidations.—Messrs. S. Williams 
and T. Harrison (Williams & Harrison, electrical engineers, South- 
port) have dissolved partnership. Mr. Williams will attend to. 
debts. 


In re A. I. Greenberg (Midland Electrical Company, Birming- 
ham): first meeting, April 3rd; public examination, April 29th. 


In re J. E. Bunce, electrical fittings manager, Halifax: first 
meeting, April 3rd ; public examination, April 29th. 


On Wednesday the petition of John Sewell for the compulsory 
winding-up of the Westminster Automatic Telephone Syndicate 
was before Mr. Justice Wright in the Companies' Winding-up Court. 
Counsel for the petitioner admitted that the debt had been 
paid, but in view of other eventualities, the petition was ordered to 
stand over for a week. 


The petition of C. E. Foster and others for the compulsory 
winding-up of the London Electrical Cab Company, Limited, was 
before Mr. Justice Wright in the Companies’ Winding-Up Court on 
Wednesday. Mr. Counsel, who appeared in support of the 
petition, said it had been put on the listat the request of the Receiver 
appointed by the provisional liquidator. The case was before his 
Lordship in October last, and he now had the report of the 
Receiver. He proceeded to read the report, which stated that 
efforts had been made to procure a purchaser of the licences which 
formed the assets of the company, but up to the present an offer of 
£25 was all that had been suggested. There did not appear to be any 
possibility of obtaining an offer for the assets. The nominal capital 
of the company was £150,000 in £1 shares and 101,331 shares have 
been issued. There were also 15,000 debentures. The company 
was promoted by the Traflic Syndicate, Limited. It would be in his 
Lordship’s recollection that in not granting the order for compul- 
sory winding up in October he said that the petitioners were 
entitled to an order if it were not injurious. His Lordship: What 
do you mean by injurious ?—Mr. Counsel said he meant injurious to 
the company or the debenture-bolders. His Lordship then stated 
that the ground relied upon by the opposition was mainly that the 
petition would be injurious to the realisation of the assets of the 
company. His Lordship: What do you want ?—Mr. Counsel: 
An order for compulsory winding up. Mr. S. Smith appeared 
for the company, and there were other counsel present representing 
shareholders and debenture holders. Mr. Counsel said they had got 
the petition put in the list, so that his Lordship might consider 
what bearing the Official Receiver's report would bave on the 
roatter.—His Lordship: The Official Receiver’s report shows that 
there are no assets.— Mr. Counsel said it came to this, that unless. 
assets could come from the winding-up, there would be none.: His 
Lordship: Then it is of no use applying for an order. Are you 
applying for anything except a compulsory order?—Mr. Counsel 
said he was not quite sure what the position was. He asked that . 
the petition should stand over, with liberty to apply. His 
Lordship said he had decided on the merits that there were 
no misfeasance assets to come in, and the Official Receiver had 
satisfied him, and there were no tangible assets ; the petition would, 
therefore, be dismissed with costs, but if Mr. Counsel made a fresh 
application, founded on material, he would hear it. There had been 
charges of fraud insisted on, and therefore he should allow the 
costs. - 


Electric Driving.—The Barrow Steel Company has 
recently put down five electric motors for working its auxiliary 
machines. The directors are complaining that owing to the small 
quantity of rail orders received during the year, they have experi- 
enced some difficulty during the latter part of the year in keeping 
the mills in continuous and full operation. 


Fire.—We regret to announce that the works of the 
Conduit and Insulation Company, Limited, at Summers Town, S.W., 
have been visited by fire. The old premises and equipment have been 
completely destroyed, but the new buildings recently erected at 
either end were saved. Fortunately, in these new buildings the 


raw and finished materials were stored, so that there will be no 


difficulty in meeting ordinary business; buf it is hoped that the 
trade will exercise as much consideration as possible in regard to 
special work, as the manufacturing plant will practically have to be 
expressly re-designed, and there may be some delay in contracts of 
this class for the next few weeks. 


Gear eutting.—Messrs. John Smith & Co., of Grove 


Works, Carshalton, have recently put down special plant of the 
latest type for the production of machine-cut gear wheels, and have 
issued a price list for cutting teeth. They claim to have facilities 
for cutting spur wheels, and for planing the teeth of bevel wheels 
to correct form, up to 6 ft. diameter in each case, and they work to 
Brown & Sharpe's standards for involute teeth to ensure accuracy 
and despatch. A large stock of wheel patterns is kept. 


Trade Announcements.—In consequence of their Collier 
Street premises being required by their neighbouis, The Hub Two- 
Speed Gear Company, Limited, for extension purposes, Mercier's 
Patents, Limited, are removing to new works at 252, Chapel Street, 
Salford, on April 4th next. 

Owing to the considerable increase of business in the Midlands 
and the North, the Hart Accumulator Company, Limited, have 
opened an office in Manchester at Temple Chambers, 33, Brazen- 
nose Street. 

The Electric Lighting and Traction Company of Australia, 
Limited, is removing on April Ist, 1901, from 49, Queen Victoria 
Street, IE. C., to St. Mary Abchurch House, 123, Cannon Street, E. C. 
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Shanks's Enclosed En- 
gines.—We illustrate herewith an 
enclosed engine which is an 
example of the high speed com- 
pound double-acting vertical 
engines manufactured by Messrs. 
Alex. Shanks & Son, Limited, 
of Arbroath. These engines are 
made in sizes ranging trom about 
30 B.H.P. upwards, for speeds up 
. to 600 revolutions per minute, and 
are suitable for steam pressures 
of 100 lbs. to 160 lbs. per square 
inch. They are arranged with 
large bearing surfaces lined with 
white metal to admit of con- 
tinuous running, and all journals 
are lubricated by means of *' forced 
lubrication," the oil being forced 
into the various bearings at a 
sufficient pressure by means of a 
special valveless pump. The sole 
plate is arranged to collect the 
oil after it has been used, it then 
` being carefully filtered before it 
is again taken up by the pump. 
All the working parts of the 
engines are enclosed in strong cas- 
ings forming the frames. The 
valves are of the simple piston 
type, each driven by its separate 
eccentric, and arranged between 
the cylinders. To obviate the risk 
of water being suddenly carried into 
the cylinders, a separator with trap 
is usually fitted by the makers. 
The governor supplied is of the  . 
crankshaft throttle type, and is 
capable of regulating the engines 
to within 3 per cent. between full 
load and no load. We understand 
that great attention has been 
paid to the construction of; the 
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BRUSSELS ELECTRICITY WORKS. 


© Brussels Electricity Works.—In our Contracts 
Closed" last:|week (page 505) we stated that La Compagnie 
Internationale d'Electricité of Liége had just secured an order for a 
100-H.P. steam dynamo for the extension of the Brussels central 
electric lighting station. We understand that the set is of 1,000- 
H.P. and not;100. The company have already put up two steam 


^il 


SHANKS’ ENCLOSED ENGINES. 


. dynamos of 1 900-H.p. each in the ventral 


electric lighting station of Brussels, and 

'some steam dynamos in the electric tram- 
way station of the same city. Each 1, 000-K. p. 
steam dynamo is able to give 1,300-H.P. 
during a certain period of time. Welearn that 
the two 1,000-H.P. steam dynamos already in 
use (one of which we show in our illustration) 
have been running without interruption, 
and free from the least trouble, since October 
last year. 


Electrical Developments in the 
British West Indies.— A cablegram has 
just been received, says the Electrical 
World, from the British Colonial Govern- 
ment of the Island of Trinidad by Mr. 
W.B. Chapman, of Montreal, representing 
the Trinidad Electrical Company, which 
is composed of Montreal capitalists, stating 
that the Colonial Office has consented to 
the granting of a charter to the company 
for the construction of an electric tramway 
line and an electric lighting plant in the 
city of Port of Spain, the capital of the 
island. The Trinidad Electric Company 
some months ago obtained control of the 
existing tramway lines and lighting plant in 
Port of Spain, and made application for a 
charter to convert the tramway lines into 
electric trolley lines, covering the entire 
city. The charter also asked for power to 
extend the lighting plant to all parts of the 
city, and its adjacent suburbs. This appli- 
cation was dealt with by the Colonial Govern- 
ment of the island, and referred to the 
Imperial Government for ratification. This 
has been given, and the company now has 
a charter under which it proposes to 
expend some $940,000 in acquiring existing 
tramway and lighting plants and converting 
them into a system covering the whole of 
the city of Port of Spain and three adjacent 
suburbs. The new company, which will 
shortly meet for organisation purposes and 
election of officers, will be capitalised at over 
$1,000,000, and the work of construction will be commenced in the 
course of a few months. Already Messrs. Bruce ana McConnell, 
engineers in the employ of the new company, have gone over the 
ground and prepared plans and specifications of the work the com- 
pany proposes to undertake. The existing plants, which the com- 
pany will take over, include a good electric plant with a mile and a 
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half of poor tram-line, and a small lighting system. There are also 
about eight miles of good mule-car line in and outaide the city. The 
Island of Triuidad is the most prosperous of all the British West 
Indies. There is reason to believe that resort will be had to the 
American market for much of the material required. 


Bankruptey Proceedings.—The sitting for the public 
examination by the Official Receiver of the partners in the firm of 
Johnstone, Benjamin & Co., electric wird and cable manufacturers, 
late of 10, Ascham Street, Kentish Town, was held on Wednesday, 
at the London Bankruptcy Court, before Mr. Registrar Giffard. 
The accounts filed by the debtors showed total liabilities £8,116 
3s. lld. of which £7,480 7s. 8d. is expected to rank, against 
assets valued at £5,911, and consisting mainly of shares in John- 
stone, Benjamin & Co., Limited. 

Mr. Ernest Benjamin was first examined by Mr. E. L. Hough, 
Senior Official Receiver. He stated that he commenced business 
about 10 or 12 years ago as a dealer in metals, under tbe style of 
Johnstone & Benjamin. He adopted the name of Johnstone 
because it resembled a well-known name in the trade. In 1892 he 
added the business of manufacturer of electric wires, and was subee- 
quently joined by his cousin, who introduced E300 capital, and 
became an equal partner. They traded together as Johnrtone, 
Benjamin & Co. until last December, when, under an agreement 
dated 22nd of that month, they transferred the business to a limited 
company, styled Johnstone, Benjamin & Co., Limited. The agree- 
ment provided for the transfer of the lease, goodwil!, stock-in-trade, 
and book debts. It was subsequently modified by the exclusion of 
certain book debts, which were regarded as of doubtful value. That 
was done at the instance of the promoter, a Mr. Phillips, who was a 
brother to witness's partuer, Lewis Benjamin. 

The Official Receiver: May I take it that the company purported 
to buy everything of value that you possessed ? 

Witness assented to that view. The company was formed with a 
nominal capital of £15,900, and the purchase price was agreed at 
£9,200, made up as followa:—£50U cash, £5,000 deferred shares, 
£1,500 ordinary shares, and £2,200 debentures. The stock taken 
over by the company was valued at £2,902, and was based on the 
market prices of the day. The machinery, plant, utensils, &c., 
were taken at £2,542, the book debts at £2,004, the lease at £1,000, 
the goodwill at £575, and there was cash at the bank £395. The 
£500 cash portion of the consideration was handed over to the pro- 
moter; witness transferred £900 debentures to the trustees of his 
marriage settlement; his partner made a similar transfer of £1,100 


debentures, and the other £200 were held as security for a loan of 


£150 made personally to witness. Then £500 ordinary shares were 
handed to Mr. Phillips, the promoter; £250 ordinary shares were 
transferred to the trustees of his partner's marriage settlement, and 
the other £750 ordinary shares, together with the £5,000 deferred 
shares, had been handed over to the Official Receiver. The deferred 
shares were not eligible for dividend purposes until 10 per cent. 
was paid on the ordinary share capital. He could not state the 
respective position of the shares in the event of liquidation. That 
was a question of law. 

Mr. Hough: It is not a question of company law so much as of 
the scheme under which the company was formed. What was your 
object in forming the company ?—To find more capital, and make 
the business a big concern. 

Has that object been attained 7?—No. 

Examination continued: They were promised that the whole of 
the £15,000 capital should, be subscribed, and, in fact, Mr. Phillips 
showed them letters of promise to that effect. Witness regarded 
the business as being solvent at the date of its transfer to the 


company. 

The Official Receiver: On what did you base that view ?—We 
were able to sell it at more than our debts. 

But you know there is a great difference between paper and 

golden sovereigns, do you not ?— Yes. 

Examination continued: The marriage settlements covered in 
each case their share of the capital and goodwill. Witness did not 
think they were in difficulties.at the time of the conversion, but he 
&dmitted that a couple of writs had been served upon him prior to 
December 22nd. Stock bad only been purchased during October, 
November and December, 1900, for the ordinary requirements of 
the business. If the books showed the amount as in advance of 
purchases made during any previous three months the increase must 
have been due to the larger business done. 

The Official Receiver: The stock transferred to the company was 
taken at £2,902 ?—Yes. 

Are you prepared to deny that your purchases in October, 1900, 
amounted to £1,119 ?—I cannot say the amount. 

And in November to £2,766 ? —I cannot say. 

And from December 1st to 19th to £1,107 ?—I cannot say. 

Making a total for the three months of upwards of £5,000 ?—I 
eannot say. 

Examination continued. The books of the business were in the 
possession of the company. Witness aud his late partner were now 
acting as joint managers forthe company at the same salary of £250 
a year, that they were receiving before the failure as joint managing 
directors The trade creditors were not consulted upon the con- 
version, although the great bulk of thedebis were probably incurred 
during the latter half of 1900. 

The Official Receiver: Then, although a large amount of the 
liabilities represents stock taken over by the company, none of the 
persons who supplied that stock were consulted asto the sale ?— No. 

And the rights of those creditors are confined to the realisation 
of the papér cousideration aud the book debts which the company 
did not take over; the whole of the stock, goodwill, lease, plant 
and good bouk debts having, so far as you could do so, been 180 
out of their reach ?— We sold to the company for shares, 


and December for the purposes of the hsiness, 
asked for pavment. received it, but the trade creditors did uot 


Why did yon resign the office of managing director ?—T had to, 
oe the articles of association, when I had not enough qualification 
shares. i 

But you still had the lnaves and fishes in the shape of salary as 
manager ? —We had to live. : 

The Off ial Receiver qnestioned the witness at rnme length 
regarding the sale to Mr. Garnham of 6 tons 18 ct 1 qr 13 Ia of 
new copper wire at £78 per ton, a total of £539 12a. 6d The debtor 
admitted that the purchaser paid cash which was put into their 
banking account, and that two days later a dishonoured bill for 
£50 was re-presented by the trustees of his cousin's marriage 
settlement, and was then honoured. He did not «ubmit the goods 
for aale as new copper, and, iu fact, some of it had been in stock a 
considerable time. : 

The drawings of the partners just before the failure were next 
inquired into by the Oficial Receiver, who pointed ont that the 
witness drew out £149 at the end of November and during 
December, and that his pirtner between December 1st and Ith 
drew out £113. The witness agreed that the amennts were larger 
than usual, but he was unable to give anv explanation beyond that 
the money waa required for honsehld needa. 

Can you point to anv one except yourselves, vonr relatives. and 
your frienda, who have received one peuny of benefit out of the 
formation of the company ? —No. 

Have vou anv relative or connecti n to whom vou owed 
monev last December who did not r-ceive payments either in cash 
or paper in December or January last? 

The Witness raid he had some relatives abroad to whom he owed 
money, but he had not included their names as ere litorain the 
statement of affairs, He borrowed consideribl-: annis liat November 
The relitives who 


participate in the distribution. 

Mr. Whateley, on behalf of the trustee, farther questioned the 
debtor regarding the constitution of the company, and unsuccess- 
fully endeavoured to elicit an admission that the whole of the 
shareholders were nominees of the promoter. The witness farther 
stated that he had no interest whatever in a business carried on at 
Wenlock Road, City Road, under the style of the Loudon Wire 
Cordage Company. 

Have vou supplied any goods to them except in ithe ordinary way 
of trade ?—Not to my knowledge. 

Will you swear that you have not ?—Not to my knowledge. My 
firm have supplied goods to them daily. 

In reply to Mr. Osborne, the debtor stated that he was married in 
August, 1893, and that his marriage settlement was entered. into 
before that date. Being in hopes of paying all his creditors in 
full as the result of selling the business to the company, he did not 
consider there was amy necessity to inform them of the fact. 
Unfortunately, the capital was not all subscribed, and the creditors 
were not paid. In addition to paying his family in December, he 
also paid many of the. creditors. Beyond receiving payment as 
creditors, his firm had no other interest whatever in the London 
Wire Cordage Company. 

Lewis Benjamin, examined by Mr. Hough, stated that he agreed 
with the evidence given by his partner. He was married in Angust, 
1899, prior to which date a sum of £1,000 was advanced him by his 
wife, and was repaid by 11 £100 debenture bonds in the marriage 
settlement. l i ' 

The examination of both debtors was ordered to be concluded. 


Personal.—In our last week's report of the Board of 
Trade inquiry, we referred to Mr. A. H. Rose as the London manu- 
facturer to the Crystal Electric Lamp and Rose and Bird, Limited. 
We understand that the ''Cryselco" lamps are manufactured only 
at 15 Bedford works, and Mr. Rose is the company's representative 
in London. 


` 
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ELECTRIC LIGHT AND POWER NOTES. 


Bournemouth.—The T.C. last week adopted a recom- 
mendation from committee with respect to the proposed purchase 
of the electric light undertaking of the Bournemouth and Poole 
Electricity Supply Company, Limited, viz.:—That having con- 
sidered the report of Messrs, Lacey, Clirehugh & Sillar on the 
proposed purchase, they cannot recommend the Council to offer to 
company more than £170,000, and they recommend that the offer 
of this amount be made to the company. 


Brighton.—Mr. H. H. Law, M. Inst. C. E., L. G. B. 
inspector, held an inquiry on Friday last with respect to the appli- 
cation of the T. C. for sanction to borrow £19,600 for electric lightiug 
P The town clerk explained that £6,400 of the above sum 
was required for street lighting by means of electric aro lamps, and 
separate sanction was necessary for the borrowing of this amount. 
It was proposed to erect 107 arc lampe, displacing some 133 incan- 
descent lamps and 48 gas lamps, the change beiug proposed for the 
better lighting of the electric tram routes, when completed. The 
electrical engineer, Mr. J. Christie, stated that it was proposed to 
utilise the poles for the overhead trolley wires of the tramways for 
the purpose of supporting the lampe. The town clerk stated that 
£13,200 was for the purpose of supplying the extra power required 
for the trama, Mr Christie explained that the wachinery, which 
would cost about £7,791), would consist of three sets of steam driven 
dyuamos, direct coupled, oue set of 32» Kw and two small sets of 
175 KW. each. No opposition was offered. 
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Bradford.—The Electricity Committee has received 
sanction from the L.G.B. to the borrowing of £140,000 for lighting 
and traction extensions. The letting of contracts for works exten- 
sions, amounting to £21,937, has been approved by the Council. 


Burnley.—The T.C. has resolved that application be 
made to the L.G.B. for sanction to the borrowing of £10,200— 
£8,070 for proposed extensions to the electricity supply works, and 
£2,180 for expenditure on electric lighting in excess of borrowing 
powers. 


Colliery Installation.—The owners of Wallyford pit, 
the Edinburgh Coilieries Company, Limited, have decided to do 
away with steam power underground and to replace it by elec- 
qa A contract for the work has been placed with a Glasgow 


Dumfries, — Mr. John Ritchie, hydraulic engineer, 
Edinburgh, who made a survey in the neighbourhood of Dumfries 
and district on Friday and Saturday with a view to reporting on 
the possibility of utilising water power for the proposed electric 


installation, has not yet submitted his report; but it is understood. 


that his observations of the Glen Stream satisfied him that the river 
with auxiliary sources of supply, which could easily be utilised, 
would be ample to furnish 350 H. P. operating turbines with a fall of 
some 180 ft. 

At the Glen Mill, even when the Cargen Burn is low, 100 E. p. 
can easily be obtained. A natural gorge existe, and with a simple 
arrangement of dams this power could be trebled. The Milton 
Loch could then be tapped for further extensions. 


Dundee.—The income from electricity for the nine 
months ended January 3lst, was £7,455, and in February £451, 
being an increase on the 10 months of £1,873 over the corresponding 
period of the previous year. 


Greenock.—At a meeting of the T.C. last week the 
Electricity Department accounts were again submitted, but owing 
to some objections set forth by the auditor they were again 
remitted back to committee for adjustment. The borrowing powers 
are £100,000. Of this £50,000 has been borrowed, and £833 has 
been repaid out of sinking fund. Under capital account the 
expenditure amounts to £40,770. From the sale of energy a balance 
of £764 is shown as having been carried to net revenue account. It 
was stated at this meeting that an account for the supply of energy 
of £18 4s. 7d. had been settled by payment of £4 6s. 2d. ; also that 
sd DEL of £20 1s. Ojd. had been settled by payment of 
£2 7s. 8 


Ham.—aAt the meeting of the U. D. C. last week, a letter 
was read from Mr. Clifton Robinson, managing director of the 
Lendon United Tramways, Limited, offering to enter into a con- 
tract with the Council for the “immediate supply” of electric 
current for lighting and power. The terms offered were a maximum 
of 4d. per B. T. U. In reply to a letter from the clerk, Mr. Robinson 
explained that the word “immediate” meant that the company 
would be prepared to enter into immediate arrangements for an 
electric lighting supply. 


Haslingden.—The surveyor is to get out plans and 
estimates fora destructor and electric lighting station. 


Kimberley.— At the Borough Council meeting on the 
28th ult. the mayor stated that the private electric lighting system, 
the installation of which had cost a trifle under £25,000, would, it 
was anticipated, show a loss of some £2,000 on the year's working, 
and it was proposed to raise the cost per unit from 18. to 1s. 4d. as 
and from May 1st. A resolution was adopted to the effect that the 
borough eleetrical engineer furnish a statement showing the cost to 
the Council in respect of connections made from the mains to 
private premises, distinguishing in each case—(1) Value of cable 
used; (2) service and fuse boxes; (3) labour, together with a com- 
parison of this with the various accounts rendered for connections 
to the consumers. 


London.—SnmHonEDiTCH.— The Lighting Committee has 
received a report from Mr. Newton Russell chief electrical 
engineer, with regard to an improved method of destroying refuse. 
It appears that the main object in view is to reduce the amount of 
residue and incidentally to produce & much more useful clinker. 
A preliminary experiment in this direction has already been carried 
out with satisfactory results, and it is now proposed to go further 
into the question by the erection of an experimental furnace on a 
larger scale. The Lighting Committee have also considered a 
report by the engineer on the subject of the extensions of mains 
required during the ensuing year. The extensions are necessary in 
the first instance by reason of the new station being erected in 
Whiston Street, and new feeders are needed in the Wenlock and 
City Road districte. It is estimated that the expenditure will at 
least amount to £15,700, and the work is intended to be carried out 
during the next 12 months. 

Lonpon County Councin.—The Council, at the meeting on 
Tuesday, decided to advange a loan of £30,000 to the Hackney 
Borough Council fur electric lighting purposes, and £13,530 to the 
Hammersmith Borough Council for similar works. The Finance 
Committee stated that the Stepney Borough Council had applied for 
sanction to borrow £5,163, repayable within 28 years, for the 
lighting of the streets by electricity. The treasury authorities had 
intimated that, in their opinion, no longer period thau 20 years 
could properly be sauctioned for that class of work, and it was 
decided to sanction the loan for that period of years. 

BERMONDSEY.—The Borough Council has resolved that for 
ordinary lighting the maximum demand System be adopted at an 


initial charge of 6d. per unit, and 3d. per unit afterwards; that for 


churches and chapels a uniform rate of 3d. per unit be charged; 
and for power a uniform rate of 24d. per unit. It was also decided 
to charge 3d. per unit for street lighting. 

MARYLEBONE.—The Lighting Committee last week presented a 
special report informing the Council that the B. of T. had granted 
prov. orders to generate and supply electricity, to the Borough 
Council and to the Marylebone Electric Supply Company, subject 
to confirmation by Parliament. 


Newport.— Col. Luard held a L.G.B. inquiry on 
Tuesday into the application of the Corporation for sanction to 
borrow £28,000 for electric lighting purposes. The town clerk gave 
statistical evidence to show the progress of the undertaking since 
it was started in 1895. After payment of sinking fund and interest, 
there were deficits for the firat four years, as follow :—1896, £1,410; 
1897, £962; 1898, £434; 1899, £293. In 1900 there was a net profit 
of £403. This year there would be a deficit, though the amount 
could not be stated yet. The present application was partly to meet 
excess of expenditure and partly for proposed expenditure. The 
amount of the loans sanctioned at present for electric lighting was 
£80,815. £10,000 of the proposed expenditure was for new mains, 
sub-stations, and transformers, and £5,121 for changing the system 
from 100 volts to 200 volts. 

The electric light is to be extended to working men’s dwellings 
to be erected shortly. i 


Richmond and District.—At the invitation of the 
B. of T. a conference was held last week at Whitehall, between 
representatives of the Richmond, Ham, Teddington, Hampton and 
Hampton Wick local authorities in reference to an application 
for prov. orders affecting these districts by the Richmond 


. Electric Light and Power Company. The B. of T. declared that 


the applications affecting Teddington and Hampton could not be 
proceeded with, whereupon the representative of the company, Mr. 
Morse, announced that the applications would be withdrawn. 
Meanwhile the Teddington and Hampton District Councils will 
proceed with their respective applications for prov. orders. 


Shannon Power Scheme.—aA conference of repre- 
sentatives of local authorities was held last Saturday to consider the 
Shannon Power Bill. 


Sheftield.—The Sheffield Chamber of Commerce last 


. week resolved "That this Chamber, having considered the Bill of 


the Electric Power (Yorkshire) Company, do hereby declare that, in 
their opinion, the company's Bill is conceived in the best interests 
of the commerce and industry of this locality, and that it must be of 
great advantage to traders generally that central power stations 
should be established for the generation and distribution of electric 
power for motive and general manufacturing purposes at the lowest 
possible cost." 

Last Saturday evening the public electric light supply failed 
for some time. 


Stoke.—Messrs. Peers & Trentham, electrical engineers, 
Manchester, have been engaged to make a report on the propoeed 
electric light installation at Stoke-on-Trent. 

Thanet.—The Joint Hospital Board has resolved to call 


in an expert to report on the question of supplying the hospital with 
electricity. 


ELECTRIC TRACTION NOTES. 


Austria.—Negotiations for the construction of an e 
tric railway between Vienna and Pressburg between Messrs. 
Siemens & Halske and the Austrian Government have practically 
been concluded. Three central power stations are to be established 
in connection with the line, one in Vienna, one in Hainburg, and 
one in Pressburg. 


Brighton.—The Tramway Committee has approved the 
engineer's plans and specifications for the erection of the car shed 
and offices at an estimated cost of £9,360, and has ordered the work 
to be proceeded with without delay. 


France.—It is understood that work upon a new ser- 
vice of electric trams is to be commenced in Menton, Department 
of the Alpes Maritimes, in May. In addition to the urban system 
8 line will be laid from Menton to Cape Martin. | 

A new electric railway is projected from Grenoble to and beyond 
Laffrey. The route of the line contemplated is along the left bank 
of the Pomanche from Sechilienne to the great bridge of Vizelle, 
from which, along an embankment, it would reach Grenoble vid 
Jarrie and Eybens. 


Italy.—A Commission has been appointed by the Italian 
Minister of Public Works to examine a project of the engineer, 
Farina, of Milan, for the construction of an electric tramway from 
Varallo to Alagna, the cost of construction of which is estimated at 
900,000 lire. i 


Kinver.—By means of the new electric railway this 
beautiful Black Country pleasure resort has now been brought into 
direct and rapid communication with Stourbridge, and thence with 
Brierley Hill, Dudley and the district. The line was inspected on 
Friday last week by Col; Yorke, R.E., on behalf of the Board of 
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Trade, and in presence of a numerous company of officials con- 
nected with the governing bodies through which the railway 
passes, as well as the officials of the British Electric Traction 
Company. 


London Underground Railways.—In the House of 
Lords last week on the motion of the Earl of Morley, chairman of 


Committees, it was resolved that a committee consisting of the Earl- 


of Lauderdale, the Earl of Rosse, Viscount Knutsford, Lord 
Windsor, and Lord Herries be appointed to join with a Committee 
of the House of Commons to consider and report :— 
` (1) Whether the lines of route for underground railways in and near London 
proposed by Bills which have been or may be introduced during the present 
Session are best calculated to afford facilities for present and probable future 
traffic; and, if not, what modifications of those lines of route are desirable. 
(39) What special provision, if any, should be made for the protection of the 
owners, lessees, and occupiers of properties adjacent to underground railways 
from possible damage and annoyance. (8) What special terms and conditions, 
if any, as to construction and working should be imposed upon the promoters. 
(4) Whether any, and which, of the schemes proposed by the said Bills should 
not be proceeded with during the present Session. l 

We read in the Yorkshire Post that the British Westinghouse 
Electric and Manufacturing Company, Limited, has withdrawn the 
Bill which it lodged with Parliament last November in regard to 
the electrification of the inner circle of the Metropolitan and 
Metropolitan District Railway Companies before it has reached the 
Committee stage. 


Lyndhurst (New Forest).— Earl Jersey and Col. 
Boughey, Light Railway Commissioners ‘held an inquiry at Lynd- 
hurst on the 20th inst., as to the expediency of granting an order for 
the construction of the Lyndhurst Light Railway. Mr. Bartley 
Denniss, counsel for the promoters, stated that the proposed line 
was between Lyndhurst Road Station and Lyndhurst, and just over 
24 miles in length. There was no gas or public lighting of any 
kind at Lyndhurst, and it occurred to the promoters of the order 
that they could run an electric lighting scheme together with the 
light railway scheme. Mr. C. J. Wharton, engineer to the com- 
pany, said that the greater part of the line would now be on 
sleepers instead of concrete, which was proposed when it was intended 
that the line was to go by the side of the road. He estimated the 
cost of the construction at £15,000, with £15,000 for rolling stock, 
electrification, and generating station, which he thought would 
have to be found by the electric light company, as the two com- 
panies would have a separate capital, and the railway would have 
to take the motive power from the electric light company. He 
thought they would be able to pay 7 per cent. on £34,000, the esti- 
mated outlay. . Mr. Charles Bright (Bright & Co., Limited) said his 
company was in a position to finance the proposed railway scheme, 
which, he thought, would be a commercial success. There was no 
opposition, and Earl Jersey said that they would have no hesitation in 
recommending the Board of Trade to accede to the application. 


Manchester, —Prof. Kennedy attended a special meeting 
of the Electricity Committee last week to discuss the best method 
of carrying out the Committee's decision to provide a temporary 
station for the generation of electricity wherewith to work certain 
sections of the Corporation electric tramways provisionally until the 
permanent station in Stuart Street can be completed and brought 
into operation. The turbine principle was spoken of, but Prof. 
Kennedy favoured engines of the reciprocating type, and advocated 
that engines of about 5,000 H.. should be erected for provisional 
purpores. He was authorised by the Committee to prepare a plan 
and specifications for the construction of the temporary station upon 
a portion of the land purchased as the site for the Stuart Street 
works. A strong desire was expressed that the plant might be 
ready to take up its load in May, 1902, so as to enable the Tramways 
Committee to fulfil their already somewhat deferred agreements 
with the Carriage Company and certain outside authorities.. 


Mersey Railway.—At last week's meeting of this 
railway company, Mr. James Falconer, who presided, in speaking 
of the future of the undertaking, remarked that the proposed 
change from steam power to electric traction was by far the most 
important question that they had to consider. It was the end and 
object of their whole policy, but, as those who had been taking any 
interest in electrical questions would know, it was a subject 
surrounded by many difficulties. The form of electric traction best 
suited for a full-sire railway tunnel like theirs had not yet been 
determined by experience in this country. By their Act of 1900 
the company would be able to place the stock which would be 
required for the purpose of paying for the electrical works in front 
of the existing perpetual debenture stocks. No impatience to 
proceed with the change of traction, however, must make them lose 
sight of the great importance to this company of securing the best 
system and the best terms, for they could not afford to make a 
mistake in this matter. The Wirral Railway Company had also 
obtained powers to convert their system of working from steam to 
electric traction, and the board were in communication with the 
directors of that company with the object of arranging mutually 
satisfactory terms for a joint system of electric working. 


- Middleton.—The B. of T. have sanctioned the applica- 
tion of the T.C. to borrow £37,000 for the construction of about 
three miles of electric tramways from the Manchester boundary in 


Manchester New Road to Middleton Junction, and also for the 


erection of a generating station in Middleton. 
Overhead Wire Dangers.—Mr. R. A. Chattock, the 


city electrical engineer, and Mr. C. J. Spencer, the tramways 
manager, of Bradford, have together drawn up a set of rules for the 
use of the police there in the event of accident arising in connection 
with the overhead trolley wires.. As these may be of some interest 
to other tramway officials, we print them in full :— 


1. In the event of telephone or telegraph wires falling and making contact 
with the overhead trolley wire, or in the event of the trolley wire or its guard 
wires falling, all traffic should be stopped, and the public prevented from 
approaching the fallen wires. 

The fallen wires should on no account be interfered with by the police or 
any unauthorised person unless for the pupone of saving life or protecting 
persons from being injured, as explained in Rule 5. . 

8. Notice should be at once given to the nearest car driver, who will take. 
steps to cut off the current. If one is not available notice should be at once sent 
to the nearest tramway depót by telephone, or messenger in a cab, with a request 
for someone of authority to proceed at once to the spot to deal with the tallen 
wires. These depóts are as follows:—Forster Square, Tyrrel Street, Horton 
Bank Top, Bolton, Whetley Hill, Thornbury, and Fairweather Green. 

4. Drivers of cara should not be called upon to interfere with the fallen wire 


eot is for the purpose of saving life or preventing persons from being 
ure i 


5. If the fallen wire is in contact with any person, and it is necessary to 
remove it at once in order to save life or prevent injury. the following points 
should be remembered :—The person removing the wire should (a) never touch 
it with his hands; (b) never touch the skin of the person in contact with it; (c) 
use & dry stick, dry rope, or article of dry clothing* to drag the wire away with, 
or to drag the person &way from the wire; (d) use india-rubber gloves for 
pulling the person away from the wire, it being safest not even to touch the 
wire witb them ; (e) in case it is impossible to get the wire away from the person, 
the wire should be dragged to the nearest tramrail and held down upon it in 
order to discharge the current from it, or the wire should be cut by means of 
Insulated shears, which can be procured from the cars. Glovesshould be worn 
when these are used. 


* Note that it is very important that any artiole used for this purpose should 
; a wet article will convey the ourrent, and probably give the person 


handling it a shock. 
6. Each car will carry a pair of india-rubber gloves and a pair of insulated 


shears, which will be kept in a glass-fronted box in a prominent position. The 
same will be kept at each tramway depót, each police station, and each fire 
station. Gloves should always be used where possible. 


Penge.—4A scheme has been brought before the Council 
by private promoters, who intend to deposit a Bill for the construc- 
lion of an electric tramway affording—(1) Direct communication 
with Croydon; (2) easy access to Crystal Palace. The matter was 
referred to the special meeting of the Council in committee. 


Poole.— Last. week Major Pringle (Board of Trade) 
officially examined the electric tramway system which has been 
constructing for some time by the Poole and District Electric 
Traction Company, Limited, and is now ready for official inspec- 
tion. The electric cars have been already run, more than once, 
over the entire route. Directly the Board of Trade certificate has 
been obtained the Electric Traction Company will prepare for the 
actual daily ruuning, which will probably commence on or about 
April 5th. The system connects Poole with Parkstone, Constitution 
Hill, and Bournemouth, as far as about a mile from the Bourne- 
mouth West Station, £e, to the west boundary of the county 
borough. By arrangement this line will join the new system of the 
borough, which is to be completed in less than two years. 


Portsmouth.—Major Pringle, R.E., B. of T. inspector, 
held an inquiry last week in reference to a proposed loan of £327,134 
14s. for Portsmouth tramway purposes. It was explained by the 
town clerk that this loan would not include the sum to be paid to 
the tramway company, which had to be decided by Sir F. Bramwell, 
the arbitrator. The cost of the power station was to be £11,400, of 
which £900 was for the site. Car equipment accounted for nearly 
£49,000, the contract for the reconstruction was £202,000, and for 
the overhead work £18,000. There was also a sum of £30,000 for 
car sheds, and various other smaller amounts, which, with 5 per cent. 
added for contingencies, made up the aggregate of the loan. Mr. 
E. Rotter, tramway engineer and manager, stated that the total 
length of the lines would be equivalent to 28 miles, distributed over 
144 miles of road. Nearly all the lines would be double, but 
about 14 miles would be interlacing, and one-third of a mile single 
track. The extensions would be four miles in length. The cost per 
car would be nearly £600. "There was no opposition. 


Preston to Lytham.—Plans are being prepared and a 
survey is being made for the construction of a light railway from 
Preston to Lytham. The scheme has been submitted to the 
authorities at Lytham this week, as is approved, subject to certain 
minor deviations of route. The engineer who is preparing the 
scheme is also engineer of the Electric Traction Syndicate, which is 
negotiating for the purpose of the Blackpool, Lytham and St. 
Anne's tramways. When the scheme is fully carried out there will 
be the system of electric traction from Preston vid Lytham, St. 
Anne's, South Shore, Blackpool, Cleveley and Rossall to Fleetwood. 


Richmond (Surrey).— Last week the Corporation Tram- 


way Committee considered the details of a scheme of local tramways 


suggested to be promoted by the T.C. in conjunction with the Barnes 
U.D.C. and the Richmond Electric Lighting and Power Company. 
The Committee decided not to fall in with the scheme and to con- 
tinue their opposition to the L.U.T., pending the.existing negotia- 
tions, on the basis outlined by Mr. Clifton Robinson at the meeting 
of tradesmen. : l 


Scarborough.—Our local correspondent says that instead 
of electric tramways for Scarborough, we are promised a service 
of motorcars. With regard to the tramway company’s project, this 
has been thrown aside by Parliament, and with respect to the Cor- 
poration, no action is likely to be taken for eome time, as that body 
has plenty of irons in the fire at present. Messrs. Walker & Hutton, 
local electrical engineers, recently suggested that a service of motor 
cars should be adopted, and the suggestion has been so readily 
approved, that a limited liability company is now in course of for- 
mation, with a capita] of £2,500. It is proposed to start with three 
cars of 13 H.P., each capable of drawing heavy loads up the steepest 
gradients; they are to be so arranged, that they may. be used as 
ordinary street cars or as char-a-bancs to run on the numerous 
pleasure drives in the season, and as omnibuses in the winter season. 
The scheme appears to be warmly supported, and the promoters are 
sanguine as to being ready for business before the end of July.” 
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Switzerland.—The Simplon Railway Company has 
secured a concession from the Italian Government to utilise the 
water-power of the Diveria River. About 600 H. p. is said to be 
available, and the power generated will be used for the electrical 
propulsion of traius through the Simplon Tunnel. 


Spain.—La Compania de los Tranvias de Bilbao a 
Durango y Arratica has entrusted the Thomson-Houston Mediter- 
ranean Company with the carrying out of its electric traction 
scheme. The lines will be 18 kilometres in length, 16 kilometres of 
which will be double track. 


TELEGRAPH AND TELEPHONE NOTES. 


Rrichton Telephoues,—4At a committee meeting held 
on lith inst, the town clerk submitted the amended draft 
proposed to be issued by the Postiiaster-General conferring upon 
the tou cil the power to car y on telephonic bu-iness. The priod 
of ‘Sy v ars over which the license is to stand is now made to 
commence from March 1st, 101, instead of November Ist, 1900, and 
the area w thin which the delegation of wax leave powers is to take 
efect now ^o prises the whole of the telephone ares. The 


cow i Hrroe 1080 ved to approve the draft and ask the Postmaster- 
Goss T oana Vay Istar the cate for the commencemeut of the 
oos VM. reh idth the committee resolved that the town clerk 
(sa 1 thor „he k o: Hove, stati ie that the committee u der- 
soc: at ihe H vre Council sre sb ut to lay wood paving along 


t roa Ra Jove a d reqnesting tnem at the sane time to lay 
tel pio vee ners for he purposes of the new telephone system, and 
star g thar the committee recommend the Cou cil to defray the 

k. i: dae asd laving such duets ; Mr. Holliday, the tram- 
“eya regi eer, Was consulted ag to the cost, a.d. st»ted that he 
e«t nace the cost of the du ts at £19! and the necessary man- 
bla st 45, and it was resulved that the Couucil are willing to 
d fri. the cost of the work. 


The /ah'e Commun eitions Committee.—A meeting 
f this count ee was held on lth inst, when evidence was given 
by Mr. T. Finch, Director-in-Chief of the Indo European Tele- 
graph Public Works Department, and Mr. C. H. Reynolds, late 
Director-General of Telegraphs in India. 

Ancther meeting was held on 26th inst, when evidence was 
given by the Hon. W. Mulock, K.C., Postmaster-General of Canada ; 
Mr. F. A. Bevan, chairman of the Anglo-American Telegraph Com- 
pany ; Mr. Underdown, K.C , chairman of the Direct United States 
Company ; Mr. Charles Burt, director of the Anglo-American Tele- 
graph Company; and Mr. A. 8. Baxendale, Superintendent of Posts 
and Telegraphs at Selaugor. 


Canada and State-owned Cables,—The Hon. William 
Mulock, Postmaster-General of Canada, who left London yesterday 
on his Australian mission, had an interview with Mr. Chamberlain 
at the Colonial Office last week. He was invited by Lord Balfour 


of Burleigh to submit to examination before the Inter-Departmental ` 


Committee on the System of Cable Telegraphs of the Empire. Mr. 
Mulock expresses himself particularly interested in a direct cable 
system between Canada and the United Kingdom. In the Canadian 
Senate, on the 7th inst, Sir Mackenzie Bowell, Leader of the 
Opposition in that House, gave notice that he would move for 
copies of the teuders and contract for laying the Pacific cable, and 
all correspondence in connection with the nationalisation of the 
cables of the Empire. He proposed to move this in anticipation of 
the Bill which would be laid before them in a few days. 


Cable-cutting in War-time. — In the House of 
Commons on Tuesday la«t Sir J. Colomb asked the Under Secretary 
for Foreigu Affairs whether he would cause to be presented to this 
House, as soon as possible, a copy of the Code of Law issued by the 
Navy Department, aud signed by the President of the United 
States, concerning matters relating to the cutting of submarine 
cables ín war. 

Lord Cranborne, ín reply, said inquiry wil be made through his 
Majesty's Ambassador eer pod as to whether there is any 
objection to publishing the rules in the United States Naval War 
Code relating to submarine telegraphic cables. If not, I shall be 
happy to give the hon. and gallant member the information he 
requires. 


French Cable.—It is stated that an “all-French” cable 


is to be laid to connect Marseilles, Tangier and Oran. 


Hull Telephones.—The National Telephone Company 
has just completed new headquarters at Hull. 


International Telephonie Communication.—Nego- 
tiatious are reported to be in hand between the German and 
Russian Governments, with reference to the establishment of a tele- 
phoue line between St. Petersburg and Berlin. 


Liverpool Telephone Wires, —The work of placing the 
telephoue wires underground is now being pushed on rapidly in 
Liverpool be the Natioual Telephone Company. At the last meet» 
ing of the Health Committee of the Liverpool City Council several 
fresh plans fur clearing areas of telephoue wires and placing the 


wires anderground were submitted by the telephone company and 
approved of by the committee. The plans related to parts of 
Stanley Road where wires crossed the electric tramway tracks. We 
are informed by our local correspondent that the recent fall of a 
telephone pole in Wavertree Road has caused much favourable 
comment in the city as to the stability of the overhead equipment 
of the electric tramways. The pole was about 60 feet in length 
and of nearly a ton weight. When being removed by means of a 
derrick, the pole slipped and fell across the trolley wires. 'The 
current was shut off aud the traffic was suspended on the route for 
two hours. The trolley wires well resisted the im of the pole 
and the strain of it until it was removed. The knowledge of this 
has had a reassuring effect on the public mind. 


Religion aud Telephony.—On thc occasion of a recent 
small-pox epidemic at Mt. Pleasant, Michigan, a number of the 
churohes were closed on Sundays, and were connected with the 
houses of the members by telephone. Oue of our New York ex- 
changes also notes that a Methodist evangelist, when conducting a 
revival, preached his sermons over the telephone, and his appeal 
“ held the auditors glued to the receivers because of its force and 
eloquence.” At the end of the discourse someone telephoned 
straight away that he “had been converted.” Of course, this had 
to be announced from the pulpit. Whether the message came from 
a hoaxer or not is not known to this day, for no clue can be gained 
as to the identity of the particular convert! It is refreshing for 
Londoners, who so often have occasion to pour vials of wrath upon 
the telephone, to hear that it is useful somewhere. 


Tunbridge Wells Telephones, —A L.G.B. inquiry was 
held last week in respect of an application made by the T.C. for 
two loaus; namely, £1,800 for street improvements, aud £10,000 
for e-tablishmeut of a municipal telephone system. 


Wireless Telegraphy.—In the House of Commons on 
Tuesday, in reply to Sir J. Leng, Mr. Arnold-Forster said: “The 
Ophir is not fitted with wireless telegraphy apparatus. Wireless 
telegraphy has been in use in his Majesty’s Navy for some time, 
aud it is not expected that any special information will be derived 
from the operatious conducted by the cruisers accompanying the 
Ophir, or tbat auy report upon the subject would be of value. 
Thirty-six of his Majesty’s ships have installations of wireless 
telegraphy, and arrangements are in progress for installing the 
apparatus on other sbips." 

The Standard Berlin corre: p mdent says that a small detachment 
of the Telegraph Battalion Las been making successful experiments 
with wireless telegraphy from the chimney of the electric railway 
station near the Potedamer Station, to Friedenau and Steglitz, two 
ae about six aud 12 miles distant respectively from 

r 

A Central News New York telegram dated March 23rd, says that 
the Circuit Court has decided that Signor Marconi’s wireless 
telegraphy patent is good, and has dismissed the action for 
infriugement brought by the assignee of the Dolbear patent. 


Wireless Telegraphy in the Hawaiian Islands.— 
It has been erroneously reported that the Hawaiian Islands are 
connected by cable, and that telegraph communication is now 
accelerated by the use of the wireless telegraph. The American 
Electrician has fallen into the error, as is shown by the following 
taken from the February issue: 

“ According to a press dispatch, three wireless telegraph stations 
have been established in the Hawaiian Islands—one at Honolulu, 
one at Hilo, and one on the island of Lanai. There is a cable con- 
nection between the islands of Lanai and Maui, and the establish- 
ment of the wireless telegraph service completes means of com- 
munication between all the islands of the group except Kauai. It 
is said that several rigid tests have demonstrated the entire 
practicability of the system. 

" Manager Waller, of the Metropolitan Meat Company, is 
authority for the statement that he has demonstrated the practica- 
bility of the wireless system by the following telegram which he 
sent to Alika Dowsett, at Lanai, last Tuesday :—' Please ship by the 
ES Gate 200 sheep; never mind about the cattle; need sheep 

J. 
Mr. Waller states that on Saturday Captain Bennett, of the 
Lehua, says when he stopped at Lanai during the week he was 
informed that the message been received.” 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam (Holland).—April ist. Thé Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the electric 
lighting of the power station, switchboards, &. Conditions from 
the Municipal Printing Office, 10 florins (168 8d.). Information 
from the manager of the office of Electricity, Achterburgwal, 213, 
Amsterdam. 


Avlesbury.—<aApril 22nd. The U.D.C. wants tenders for 
establishing and maintaining electricity works. See Official 
Notices " March 22nd. | 

Battersea.—April 30th. The Council wants tenders for 


electric pumps and pipe work, river work, and pit &. See. 
"Oficial Notices” today. pe TET 


LESS ee eee 
—— — — — — — 
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Bradford.—April 3rd. The Corporation wants tenders 
for a combined motor balancer and boosters, with switch gear for 
same. See “ Official Notices” March 22nd. 


Burnley.—April 9th. The Electricity Committee wants 


tenders for boilers, economisers and. accumulators. 
Notices " to-day. 


Christiania.—March 30th and April 6th. The Secretary 
of State for Foreign Affairs has received a despatch from his 
Majesty’s Consul-General at Christiania stating that tendezs are 
invited by the Norwegian State Telegraph Department, not later 
than noon on April 6th, 1901, for the supply of telegraph wire, 
bronze wire, and telephone cables. 
received another despatch from his Majesty’s Consul-General at 
Christiania, stating that tenders are invited by the Norwegian 
State Telegraph Department, not later than noon on March 30th 
next, for the supply of porcelain insulators, iron angles, brackets, 
top coverings, top plates, and telephones. Particulars may be seen 
between 12 and 1, at the Technical Déparimene of the Telegraph 
Office in Christiania. 


Colwyn Bay.—April 13th.—The U. D. C. wants tenders 
for water-tube boiler, feed pump, injector, piping, &c. See '' Official 
Notices " to-day. 


Dublin.—April 22nd. The Lighting Committee wants 


tenders for condensiug plant, pipework, feed pump, superheaters, 
mechanical coaling apparatus, crane, and workshop equipment. 
Bee “Official Notices" March 22nd. 


Edinburgh.—April 20th. Tenders are wanted by the 
Corporation for arc lamp carbons and cast-iron pipes. See 
Official Notices " to-day. 


Farnworth.—March 29th. The U.D.C. wants tenders 
for electricity meters. See particulars in our ''Official Notices” 
March 22nd. 


Halifax.—April 4th and 11th. The Electricity Com- 
mittee wants tenders for steam piping and trolley wire. See two 
* Official Notices " to-day. 


Hornsey.—April 11th. The U.D.C. wants tenders for 
dryback boilers, pumps, ccouomiser, 300-Kw. steam dynamos, motor 
transformers, condensing and water cooling apparatus, pipework, 
switchboard, , crane, mains, arc lighting, meters and work- 
shop equipment, &c. See “Official Notices " March 15th. 


Kirkcaldy.—April 15th. The Corporation wants tenders 
for two 80-1.H.P. and three 250-1. H.. engines and continuous current 
dynamos, storage battery, and 15-ton crane. See “ Official Notices " 
March 15th. a 


Launceston (Tasmania).— April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. See 
“ Official Notices January 11th. 


Leeds.—April 15th. The City Council wants ideis for 


See Official 


steam and other piping, pumps, economisers, &c., all for engines of 


4,000 1. H. 7. See Official Notices March 15th. 


Leith.— The T. C. wants tenders for a 350-KwW. steam 
dynamo for lighting or traction. See Official Notices“ March 
15th. 


London.—April 24th. The Metropolitan 
Board invites tenders for gas producing plant and gas engines, 
dynamos, accumulators, and switchboard ; Galloway boilers, econo- 
miser feed pumps, &., for Tooting Bec Asylum. See “Offcial 
Notices” March 22nd. 


London.—The Metropolitan Electric Supply Company 
announce that they are considering the expediency of 
adopting larger units, and are prepared to receive designs, 
accompanied by full specification and approximate price (erected 
at their works in London) for complete two-phase steam 
units having an output of from 3,000 to 4,000 Kw. at a pressure of 
500 volts per phase, and at a periodicity of 60 complete cycles per 
second, such units to work in parallel with the existing 1,500-&w. 
units of the company. Asan alternative, similar units generating 
at 10,000 volts may De considered. See Official Notices March 
22nd. 


Madrid.—A pril 21st. The Secretary of State for Foreign 
Affairs has received a despatch from his Majesty's Ambassador in 
Madrid, stating that tenders are invited by the Spanish Govern- 
ment, not later than April 21st, for the establishment and working 
of a telephone system in Palencia. Particulars may be examined 
at the Commercial Department of the Foreign Office, between 
11 a.m and 5 p.m. 


Manchester.— pril Stb. 
shire Railway Company wants tenders for 12 months’ supply of 
stores, including telegraph and electric light accessories. See 
“ Official Notices to-day. 


Middlesbrough.—April 30th. The E.L. Committee 


wants tenders for a Lancashire boiler, 300-Kw. steam dynamo, con- 


densing plant, and piping. See Official Notices to-day. 


Motherwell.—April 29th. The T.C. wants tenders for 
steam dynamo ma. switches and piping. See “ Official Notices 


to- dax. i 


The Secretary of State has 


Asylums 


The Lancashire and York- | 


Partick.—April 9th. The Council wants tenders for 
steam and other pipes, pump, tank, feed water heater, and iron- 
work, &c. See “Offcial Notices March 22nd. 


Piatra Neamtz, Roumania,—April 23rd (new style). 
The mayor will on this date consider offers for the concession of 
supply ing the town with electric light for a term of 30 years. 


Portsmouth.—April 16th. The Corporation wants 
tenders for boilers, pumps, stokers, economisers, ‘Pipes, &c. Sec 
“ Official Notices” to-day. 


Roumania. — April 3rd. Tenders are again being 
invited until April 3rd by the municipal authorities of Ploesti, 
for the construction of an electric tramway in the town and the 
working of the same during a period of 30 years. 

Roumania.—April 10th. Tenders are being invited 
until April 10th by the municipal authorities of Piatra Neamtz for 
the concession for the electric lighting of the town during a period 
of 30 years. 

Salford.—April 9th. The Corporation wants tenders 
for wiring for motors, dynamo leads, engine room and switchboard 


connections, &c., at the Strawberry Road generating station. See 
' Official Notices” March 22nd. | 


Spain.—April 22nd. The Spanish Ministry of Posts 
and Telegraphs in Madrid is inviting tenders until April 22nd for 
the concession for the establishment and working during a period 
of 20 years of a telephone exchange in the town of Palencia. 
Particulars may be obtained from, and tenders are to be sent to, the 
Registro de la Direcion General de Correos y Telegrafos, Madrid. 


Sunderland.—March 29th. The Corporation wants 
tenders for india-rubber-covered cables, stoneware casing, wrought- 
iron piping, and cast-iron piping, box frames and covers. See 
* Official Notices" March Ist. 

Sunderland.—April 3rd. The T.C. wants tenders for 


104 arc lamps, pillars, and accessories. See ''Official Notices " 
March 22nd. ` 


CLOSED. 


Bradford.—The Corporation has approved tenders for 
the construction of a new generating station adjoining the present 
electricity works at a cost, for buildings only, of £21,937 1s. 


Brighton.—The T.C. has accepted the tender of Messrs. 
Babcock & Wilcox for two additional water-tube boilers to be used 
in connection with the tramway generating plant for £2,150, and 
also for the necessary steam, feeding, and other piping in connection 
therewith for £643. 

Dundee.—Messrs. Doulton & Co. has secured the con- 
tracts for conduits, &c., for the Gas Commissioners at £1,823. 


Eastbourne.—The following tenders have been received 
by the Corporation for extensions of plant at the electricity Torka 
(Mr. J. K. Brydges, borough electrical engineer) : — 


UNDERGROUSD Mais. 


W. T. Glover & Co. T ; D a £7,663 18 9 
Siemens Bros. & Co. 8,369 0 0 
Callender's Cable & Construction Company &,770 12 0 
Western Electric Company .. 8,915 10 0 
Callender’s Cable & Construction Company (alternative) 9,550 5 4 
Henley’s Telegraph Works Company x 10,033 17 4 
8t. Helens Cable Company .. i .. 10,052 15 5 
Electrical and Gener Contracting Company E 11,666 0 0 
Johnson & Phillips 105 11,678 0 0 
Dennis, W. F. 220 si 11,762 0 0 
Telegraph Manufacturing Company es 2s . . 12,070 0 0 
Nussbaum, G. W. as .. 12,796 0 0 
ARE T AND Posts: 
Gilbert Arc Np SOR Ga - vi es .. £1,058 0 0 
Crompton & Co. EX. vx ys .. 1,600 0 0 
Oliver & Co. ; s .. 1,631 18 0 
*Callender's Cable & Construction Company 1,653 15 0 
Reason B e : vs .. 1,14 0 0 
Veritys, Limited . , - re . .. 1,781 14 R 
W. Lucy & Co. 13:5 15 0 
Johnson & Phillips -" T . «. 1,907 7 0 
Walsall Electrical Company . bs "^ E .. 2,004110 0 
General Electrio Company  .. iu zs .. 2,099 0 0 
Brush Electrical e Company T 2,275 5 9 


Brockie- Pell . 2305 
h 


* Bubjeot to receiving order for mains section, This section 
been decided upon. 


TRANSFORMERS AND CHAMBERS, 

Gilbert Are Lamp Company. x . £1,599 0 0 
British Electric n Manufacturing 

Company. - .. (accepted) 3,997 0 0 

e Ferrauti e .. 6,068 0 0 

h Callender's Cable & Construction Company 8,624 0 0 

0 

6 

on 


as not y 


83 
ae 


Johnson & Phillips ! s T is à 
Brush Electi ical Engineering C ompa- VE gis Y .. | 4,168 18 


a, Transformers only. b, Subject to receiving order for mains sectio 
, Exclusive of large chambers and fixing small. 


London.—The Shoreditch Borough Council received the 
following tenders for the supply of the constructional ironwork for 
the new generating station in Whiston Street, the lowest being 
recommended for acceptance : — 


Pierson & Co., London . T CLE - à £6,279 
Cross & Cross. Ww alsall: . i $4 i T a 6,336 
Westwood & Wrights, Brierley Hill 7 gts 5t ii xs 6.196 
Head, Wrightson & Co, Thornaby on-Tces .. is is Nn 6,811 
Babcock & Wilcox, London E i 6,55 
Crittal Manufacturing Company, Braintree, Essex T .. 7,112 
Walter Jones & Sons, Bow Brid ge E... ; vx = 7,200 
‘Mechan & Sons, Glasgow .. x 8 a 80 - 7,140 
W. A. Pe & Co, Ltd, London ares ee ee oe es 8,150 
Barry & Higham, Westminster .. o o l L 2A 
Syencer & Co., Melksham, Wilts s 


—— fea EE 


544 


THE ELECTRICAL REVIEW. 


[VoL 48. No. 1,218, Mancm 29, 1901. 


—— . • —wm—— 


Llandudno.— The National Electric Wiring Company 
are to carry out the wiring and fitting of the Town Hall for £482. 


Glasrow.—Messrs. Babcock & Wilcox, Limited, are to 
supply two of their patent chain grate stokers on the boilers in the 
Kelvinside electric station for £240. 


Poplar.—Messrs. Carrick & Sons are to supply a 5-ton 
electric crane to the Borough Council at £780. There were a dozen 
other tenderers ranging up to £1,355. 


Stirling.—The T. C. has accepted the tender of Messrs. 
Siemens Bros. to supply a steam dynamo for £4,297. 


re 
FORTHCOMING EVENTS. 


Friday, March 29th.—Electro-Harmonic Smoking Concert. 

At 7.15 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. General meeting will be held at 
the Marine School, South Shields. Paper to be read 
on '" Water-tube Boilers,” by Mr. Edwin Griffith, 
Wh. Sch. 


Saturday, March 30th. — Royal Institution of Great Britain. Lord 

Rayleigh on Sound and Vibrations.” (Lecture VI.) 
At 7.30 p.m. North-East Coast Institution of Engineers 

and Shipbuilders. General meeting will be held in 
the Institution Lecture Hall, 4, St. Nicholas’ Build- 
ings West, Newcastle-on-Tyne. Mr. A. Q. Carnegie 
will open a discussion on ‘“‘Condensers—and the re- 
cooling of Water for Electric Power Stations." 

Wednesday, April 3rd.—At 8 p.m. Institution of Junior Engi- 
neers. At Westminster Palace Hotel, fifth lecture of 
the course on “ Works Management,” by Mr. A. H. 
Barker, Wh.Sc., B.A., B.Sc. 

Thursday, April 4th.—At 8 p.m. Civil and Mechanical Engineers’ 
Bociety. Meeting at Hotel Victoria, Northumberland 
Avenue, S.W. Paper “On the Proportions of Cylin- 
n 5 Muse: xpansion Engines," by A. Hanssen, 
A. M. I. C. E. 


, 
———À 


NOTES. 


To Our Readers.—<As next Friday is Good Friday, we 
shall be glad if correspondents and other contributors will 
note that the ErnkcTRICAL REvIEW will be published on 
Thursday morning. All matter for insertion in next week's 
issue should be in our hands a day earlier than usual. 


Reduced Rates to India.—In summing up the 
Budget charges of India on Wednesday, the Viceroy made 
especial reference to the rates charged for telegrams to 
India. As far as we can gather, it appears thut a radical 
change in this respect must be made to satisfy those who 
are concerned in Indian matters, either commercially or 
socially. As far as India is interested, it appears that if the 
present negotiations — whatever these may be—happen, 
as hap they well may, to swing back to the usual false zero, 
this lache cannot be for one moment attributed to any slack- 
ness in Lord Curzon's intention to get to the truth of this 
obscure affair. 


Lectures. At the Marine Engineers’ Institute, South 
Shields, on 18th inst., Mr. G. A. Smith opened a discussion 
on * Marine Electricians." 

At the Society of Arts, John Street, Adelphi, on Monday, 
Major Philip Cardew delivered the third and last of his series 
of Cantor lectures on “ Electric Railways." 

Mr. E. H. Davies described the electric power station 
which has been erected at the Pierrefitte silver mines in the 
French Pyrenees, before the Institution of Mining and 
Metallurgy, in London, on 21st inst. 


Appointments Vacant.—An assistant engineer and a 
mains foreman are required for Rotherham electricity works ; 
an engineer-in-charge is wanted at Belfast; a mains super- 
intendent at South Shields; and a clerk and canvasser for 
Bermondsey. The Hammersmith Council wants an 
assistant engineer, also a junior assistant in the mains 
department. 


Personal.—We understand that Mr. C. H. Wordingham, 
who finally severs his connection with the Manchester Corpora- 
tion electricity undertaking on the 31st inst., intends to com- 
mence practice as consulting engineer at 19, Brasenose Street, 
Manchester, on April 18. Mr. Wordingham has for the 
last seven years officiated as city electrical engineer to Man- 
chester, and has advised the Corporation on all electrical 
matters, including the preparation of the scheme for the 
supply of the whole area—45 square miles—and all details 
relating to the construction and equipment of 150 miles of 
tramway. We have no doubt but that Mr. Wordingham 
will find his hands full, and we have pleasure in expressing 
our cordial good wishes for his prosperity. 

We learn that our esteemed contributor, Mr. E. K. Scott, 
has been transferred from, associate-membership to member- 
ship of the I. E. E. 

t may not be generally known that Mr. A. N. Connett, 
whose paper on “Combined Trolley and Conduit Tramway 
Systems,” we conclude in this issue of the REVIEw, is the 
chief engineer to Messrs. J. G. White & Co., Limited, elec- 
trical, mechanical and civil engineers. | 

Mr. Fred. Satchwell has resigned the position of manager 
to the Hiram S. Maxim Electrical Corporation, and has 
commenced business as an engineering contractor at 45, 
Broadway, Walham Green, S.W. We understand that he 
has had 21 years’ experience in electrical work, principally in 
the equipment and management of works for the manu- 
facture of electric incandescent lamps, &c. 

The colleagues and friends of Mr. W. E. Jennings, 
acting assistant of the Telegraph Department in Cape Town, 
lately gave him a good send-off on his transfer to King 
William’s Town. The proceedings took the form of a 
smoking concert, at which Mr. Jennings was presented with 
a handsome ebony and silver-mounted liqueur stand. 

We understand that Mr. Leven has resigned his position 
as managing director of H. M. Salmony & Co., and has 
taken up the office of general manager to the Lahmeyer 
Electrical Company, Limited, at 109—111, New Oxford 
Street, London, W. We wish Mr. Leven every success in 
his new sphere. 

The Electric Light Committee of the Coventry Corpora- 
tion have voted the works’. manager (Mr. G. S. Ram), who 
is taking up a post in London, the sum of £150 for services 
rendered by him additional to those expected of him under 
the terms of his appointment since he ceased to receive 
commission. 

Mr. Louis J. Hunt, A.M.LC.E., is leaving Messrs. 
Stemens Brothers, of Woolwich, to take up the appointment 
of chief electrical engineer to the Sandycroft Foundry Com- 
pany, of Chester. 

The Islington Borough Council has raised the salary of 
Mr. A. Gay, electrical engineer, from £500 to £600 per 
annum, and that of Mr. C. H. Yeaman, chief assistant, from 
£250 to £300 per annum. 

Mr. A. H. Clarke, mains engineer to the Preston Elec- 
trieity Supply Company, has been appointed electrical 
engineer to the Nederlandsch Indische Industrie En Handel 
Haatschappij, of Amsterdam and London, to take charge of 
their plant in Dutch Borneo. Mr. Clarke will sail on 
April 4th on the P. & O. liner China. 

The Postmaster-General has appointed Mr. W. E. 
Halton to be chief superintendent of telegraphs at Man- 
chester. 

Mr. A. G. Fox, from Bermuda, has been appointed to 
Chatham Dockyard to take charge of the electrical works. 

We are informed that Mr. S. Thos. Pemberton, at present 
representative engineer and electrical expert of the Blackman 
Ventilating Company, is transferring his services on the Ist 
prox. to Messrs. John Gibbs & Son, ventilating and electrical 
engineers, of Duke Street, Liverpool. | 


Bankruptcy Proceedings.—At the Paisley Sheriff 
Court on Wednesday, Mr. Francis Teague, late electrical 
engineer for the burgh, appeared for examination in bank- 
ruptcy. The trustee on the estate, Mr. G. A. Coddell, 
stated that he was quite satisfied with the information given 
by the bankrupt, and the examination was accordingly closed, 
and the statutory oath administered. 


(Continued on page 549.) 
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THE CONSTRUCTION OF AN ELECTRIC 
TRAMWAY MOTOR. 


By S. H. SHORT. 


ONE of the most interesting of all the electrical machines 
designed for various purposes is the tramcar motor. It is 
required to develop a large amount of power, several times 


Fig. 2.—Back VIEW oF MOTOR, &c. 


its normal capacity at times, without heating or sparking, 
and must use the electrical energy which it receives with a 
high degree of economy. 

These conditions would not be difficult to fulfil if the 
dimensions of the machine were not restricted to the limited 
space available on the axle of a tramcar. No other engine, 
weighing but 1 ton, and entirely self-contained within the 
three dimensions of about 30 in., will produce from 25 to even 
50 H.P. at an efficiency of nearly 90 per cent. 

The smaller motors, such as are used on ordinary city trams, 
will develop 1 H.P. for every 80 lbs. of material entering 
into their construction, while the larger motors used for 
driving suburban and interurban trains will develop the 
same amount of power for every 40 lbs. of their weight. 

T'hese machines are required to perform their work under 
the most unfavourable conditions. Being under the car and 
within a few inches of the surface of the roadway, they are 
constantly deluged with either dust or muddy water, and 
must, therefore, be made perfectly water-tight. 

The frequent stopping and starting usual in tramway 
service subjects the motors to tremendous variations of load. 
One moment they will be developing twice their normal 
capacity, and the next the load will be entirely off. 

The machine is simplicity itself, but is made with the 
greatest care. Its parts must be so well designed, the 
material for each so well adapted to the purpose, and the 


lubrication so perfect, that the motor will run continuously 


without attention, except the replacing of worn parte. 


Many years of experience and large sums of money have 
been spent in the development of the modern tramcar motor, 
the history of which is exceedingly interesting in showing 
how, one after another, the apparently insurmountable 
difficulties have been overcome, until now we have a most 
reliable and economical machine for carrying on the traffic 
of our cities. 

We propose to describe and illustrate the various prc- 
cesses through which the steel, iron, 
and copper must go to make a complete 
modern motor. 

For this purpose we have selected 
the standard motor which is being 
supplied to various Corporation tram- 
ways in England and ito many of 
the Colonial cities by Messrs. Dick, 
Kerr & Co. This motor is known 
as! No. 25, Type A,” built by the 
English Electric Manufacturing 
Company. 

The adjoining illustrations, figs. 1 
and 2, are the front and rear views of the 
complete motor, with its axle and 
pair of wheels, ready to. be mounted 
in a truck preparatory to placing it 
under the car. They show the general 
form of the machine, the lugs from 
which it is supported by the cross 
suspension bar of the truck, the 
axle bearings, and gear housing. 

The motor is designed for a minimum 
track gauge of 48 in., and it will 
deliver 25 H.P. at the armature shaft 
based upon the standard rating, i.e., a 
rise of temperature of not more than 75? C. in its various 
parts after running for one hour at full load, the 
temperature of the surrounding air not exceeding 25? C. 


1 


Fic. 3.—LowER HALF OF FRAME LET Down. 


When mounted on 30-in. wheels with a gear ratio of 5 


to 1, the motor will-drive the car at a speed of 10 miles per. 
G 


546 THE ELECTRICAL REVIEW. [Vol. 48. No. 1,218, Manox 29, 1901. 


hour when working at full load. The lower half of the joint, to secure a low resistance path for the magnetic lines, 
motor,is hinged to the upper frame, and can be let down as well as a water-tight joint. The frame, therefore, serves 
the triple purpose of forming the yoke of the multipolar 
field magnet, providing a complete shell covering the work- 
ing parts, and supporting the armature and axle bearings. 
To the upper half of the frame are cast the bear- 
ing supports for the axle and armature shaft. An 
opening is made in the frame just over the commutator for 
the purpose of reaching the brushes, and is provided with a 
malleable iron lid which fastens securely. 


PoLE-PrIECES. 


The inner periphery of the frame is provided with four 
equally spaced rectangular surfaces, finished true with the 
centre of the armature shaft. To these surfaces are bolted 
four laminated pole-pieces, around which the exciting coils of 
the field magnets are wound, 

lig. 6 illustrates the process of manufacturing these pole- 
pieces. They are made from sheet-steel punchings, the 
steel being of good quality, low in carbon, with high 
magnetic permeability. Enough of these punchings are 
rivetted together to make the section required in the 
magnetic circuit. 

Two ventilating spaces are left in the pole-pieces, which 
allow the air to escape from the armature ventilating ducts 
and come in contact with the cool surface of the outer shell, 
The punchings are provided with projections or pole-horns 
next to the armature core. These pole-tips, although 
apparently insignificant, are important, for they distribute 
the magnetic field in such a way as to produce sparkless 
commutation, and likewise serve to hold the field coils in 
position, 

For the sake of high efficiency it is best to laminate the 
pole-pieces, for with solid castings eddy currents are set up 
in the pole faces by the armature teeth and windings, The 
four pole-pieces are alike and interchangeable, and all of 
them are provided with field magnet coils. This ensures the 


F Id. 4.—FnAME OPEN, ARMATURE REMOVED. 


Fic. 5.—CoMPoNENT PARTS OF Mormon FRAME. 


(fig. 3), thus exposing the armature 
and the lower fields for inspection, 
cleaning and repair, The armature 
may be removed from the motor by 
loosening the four bolts which secure 
the bearing caps, when the whole of 
the interior of the frame together with 
the brush holders can be reached 
(fg. 4). The lower half of the 
motor frame may be unhinged from 
the upper half (fig. 5). 


 CKEEKERKR KK. 
MELLE CEC 


MoroR FRAME. 


From the illustrations of the 
assembled machine it will be seen 
that the motor frame is made in 
the form of two bowl-shaped castings 
of soft steel. The magnetic conduc- 
tivity of these parts must be good 
in order that the castings may 
have as little weight as possible. The two halves of perfectly even distribution of the lines of force in the multi- 
the frame are fitted together with a carefully machined polar field magnet necessary to good performance at the 


Fia. 6. PROCESS or CONSTRUCTING LAMINATED POLE-PIECE. 
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commutator. In fact, any lack of symmetry in the design of 
a tramcar motor results in unsatisfactory performance of 
some kind. By making all the parts similar, the supply of 
spare parts kept on band for repairs is greatly diminished. 


FIELD COILS. 


In the construction of the field coils (fig. 7) the best 
quality of copper wire, insulated with asbestos paper and 


Fig. 7.—CONSTRUCTION OF THE FIELD COILS. 


cotton covering, is used. The coils are machine-wound upon a 
former of the same shape as the pole-pieces over which they 
are to be fitted. After removing them from the former 
they are immersed in an insulating compound, which fills the 
spaces between the wires. They are then thoroughly dried, 
and a thick covering of combination mica, paper and cloth 
insulation is applied to the outer surface of the coil, which is 
finally taped with strong braided webbing. 

The complete coil is waterproofed with a compound which 
renders it impervious to moisture. The ends of the wire 
terminate in bronze castings, which are easily connected 
together after the coils are assembled in the motor 
frame. In order that the magnet coil shall be secured 
in the motor frame so firmly that no movement can take 
place, a rectangular bronze frame 
is forced into the interior of the coil, 
through which the pole- pieces are 
passed to be bolted in their places 
on the inner surface of the motor 
frame. A perfect magnetic joint must 
be secured between the pole - pieces 
and the motor frame, and the pole- 
horns must draw the coil tightly 
against the inner surface of the 
shell. 


(To be continued. ) 


MESSRS. NALDER BROS. AND 
THOMPSON’S DALSTON 
WORKS. 


WE recently paid a visit to the works of 
this company, who, owing to the rapid 
progress of their business, had to establish 
works at Kingsland Green, Dalston, in 
addition to the factory at 34, Queen 
Street. These works are devoted to 
the manufacture of the parts of instruments and complete 
switchboards and circuit breakers. The assembling and test- 
ing of instruments are still carried: on at Queen Street as 
formerly. 

The ground floor of the works, at the entrance of which 
we noticed a Rochester time recorder, is mainly devoted to 
stores and time-keeping departments, engine room and 
dynamo room, the dynamo being provided for the purpose of 
lighting the works as well as for providing current for 
motors, instead of relying on long belting transmissions for 
the upper floors. In addition to these are the painting shop 


and lacquering shop, both of which have the very best 
lighting, and in this respect we must say the whole of the 
works is exceptionally well off. In the erecting shop on the 
ground floor, for the larger class of switchboards, was a por- 
tion of the Luton central station board, which may be seen 
in one of our illustrations. This erecting shop is fitted 
with the most modern tools for drilling slate and for dealing 
with large bus bars, a number of which, for another impor- 
tant station board, were in preparation. 

On the first floor the machine shop proper is 
situated. We give a view of the west side, which 
is devoted almost entirely to milling machines. 
On the east side, of which also a view is given, 
the turret and engine lathes are situated. The 
drilling machines are placed in the middle of the 
shop, and, as far as possible, all machines of a 
kind are grouped together. 

The suds and oil for the whole of the machinery 
on this floor are supplied to each individual 
machine from a tank situated at the top of the 
building, all the lubricant running from the 
machines into open troughs placed below the floor, 
whence it runs into another tank, out of which 


it is continually pumped to the upper tank 
already referred to. Nearly the whole of the 
work carried out on this floor is done 


systematically to special jigs and fixtures. We 
noticed, in passing, that many of the tools here were 
of American make, and the system of keeping the shop in a 
cleanly condition, as well as the heating by suspended steam 
pipes, was in accordance with the practice now more generally 
obtaining. At the far end of the shop a tool room 1s 
situated, In this shop not only are the tools stored for 
serving out, but all operations for fitting in connection with 
them are carried through here. In addition to the lathes for 
special work in this shop, a gas furnace is provided for 
hardening and tempering the more delicate tools. The 
blower which serves this also furnishes compressed air to the 
various blow-pipes throughout the building. 
Adjacent to the tool room is the grinding room, which is 
provided with Brown & Sharpe's universal grinding machine, 


MACHINE SHOP.—WEsrT SIDE. 


surface grinding machine, Cincinnatti universal cutter 
grinder, and a Washburn twist drill grinding machine. 

On the second floor the assembling of switches and circuit 
breakers and small parts is generally carried out. This is 
provided with numerous lathes and drilling machines in the 
body of the shop, and also an engraving machine. All round 
are arranged benches with vices. In addition, on this floor 
all finished work is taken into store. 

The third floor is also devoted to fitting and assembling 
work, and large switchboards are erected here, as there is 
plenty of head room and splendid light. This is more 
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easily accomplished, insomuch that in the middle of the 
building a power- operated elevator is provided which passes 
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MESSRS. NALDER’S DALSTON WORKS.—ERECTING SHOP. 


from the bottom of the building to the top. Ample bench 
and vice accommodation is also provided up here. 

At the time of 
our visit to the shops 
we saw a consider- 
able amount of heavy 
switchwork in hand, 
and quantities of 
parts going through 
for general stock. 


REVIEWS. 


Journal of the In- 
slitution of Elec- 
lrical Engineers. 
No, 148. 

This number con- 
tains Mr. Langdon’s 
paper on “The 
Supersession of the 
Steam by the Elec- 
tric Locomotive,” 
with tħe discussions thereon in London, Newcastle and 
Glasgow; Mr. Duddell’s paper on “ Rapid Variations in the 
Current through the Direct Current Arc," discussed in 
London only; Lieut.-Col. Crompton’s lecture on the Elec- 
trical Engineers (R.E.) in South Africa; and Mr. Earle's 
paper on the * Relative Advantages of Direct Current and 
Three-Phase Distribution for Small Installations," as well 
as a communication by Mr. Russell on * The Regulation of 
the Potentials to Earth of Direct Current Mains." 


The A BC of Dynamo Design. By A. H. Avery. London: 
Dawbarn & Ward, Limited. 


This is a reprint of a series of articles which appeared in 
the Model Enginer, and is intended to guide the amateur 
dynamo-builder on a rational basis. For this purpose the 
elementary principles of dynamo-electric machinery are 
first briefly explained, but, we regret to say, not always 
correctly. For instance, on p. 12 it is stated that uniform 
motion of a conductor in a uniform field cannot produce 
electromotive force: this is nonsense. The same error 
recurs on p. 19. On p. 20 it is stated that the E.M.F. 
generated in a conductor on the surface of a drum armature 
in a two-pole field varies as the sine of the angle of 
rotation ; this is by no means true if the armature core is 
as usual of iron. The diagrams on p. 24, showing the 
fluctuations of E. M. F. as affected by the number of com- 
mutator segments, are also quite wrong for a closed-coil 
armature. On p. 75 the back ampere-turns are given a 
value half as great as the true value, and the error is 
accentuated in a footnote by halving this again. 


MEssns. NALDER’S DLSTON Wonxks.—MacuriNE Suor.—EasT SIDE. the 


On the whole, ;however,i/'remembering ‘the object of the. 
book, we must say that it is well written and gives fairly 
clear instuctions to design and build dynamos for 30, 500 
and 2,000 watts output. The drawings are neat, and 
dimensions are supplied in the text, while the author's strong 
disapproval of the shuttle, three-pole, and other mis-shapen 
armatures, once so popular with amateurs, and his adoption 
of a thoroughly practical and up-to-date type of armature 
and field magnet, are bound to receive our hearty endorse- 
ment. We have no doubt that amateur electricians will find 
the book both interesting and useful. 


— — 


Handbook on Electro - Plating, Polishing, | Laequering, 
Burnishing, Enamelling. Birmingham: W. Canning and 
Co. 1901. 


While this is more or less a trade catalogue, containing 
descriptions of the apparatus and methods of the publishers, 
it is none the less a thoroughly practical book of reference for 
manufacturers and others who have occasion to include 
electro-plating amongst their working processes. The size 
and arrangement of the plant required for a given output, 
based on the practice of the cycle trade, are first dealt 
with clearly and concisely, and the methods of distributing 
the heavy currents used are explained. Electricity is 
strongly recommended as the motiye power for the dynamo 
and polishing lathes, 
its advantages being 
pre-eminent and. 
obvious; lucid in- 
structions are given 
for the care of. 
dynamos and motors. 
Then follow full 
directions as to the 
management of the 
baths for electro-plat- 
ing articles with 
nickel, brass, copper, 
silver and gold. Tin- 
plating is also des- 
cribed, and electro- 
typing with copper. 
The remainder of the 
book deals with 
scratch-brushing and 
sand - blasting, and 
materials and 

machines used in 
polishing, burnishing, lacquering and enamelling. A small 
section on primary and secondary batteries is included, but 
the use of the former is deprecated, except for the smallest 
and most casual work. 

The book teems with practical hints and suggestions, and 


Messrs. NALDER'S DALSTON WORKS. 
ASSEMBLING SHOP FOR SWITCHES AND CIRCUIT BREAKERS. 


will, we feel sure, go a long way to meet the requirements of 
hose engaged in the processes described. The style in 
which it is written ‘is, unfortunately, slipshod, and the use 
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of electrical terms not all that we could wish; we trust that 
these defects will be remedied in future editions. 


The Engineers’ Year Book, 1901. By H. R. KEMPE. 
London: Crosby Lockwood & Co. 1901. 


This annual has now reached its eighth year of publica- 
tion, and has attained to nearly 800 pages, despite the 
continuous elimination of the less desirable or out-of-date 
matter. Additions have been made to various sections, 
including that on Machine Tools, Workshops, Steam 
Boilers, Electric Traction, Mechanical Stoking, Air Pumps, 
Motor Cars, Water Softening. We should like to see the 
ring main steam pipe arrangement eliminated. This ought 
to be unnecessary, for steam pipes would be exposed to less 
danger from within if not in ring form, and should be good 
enough to stand by themselves. If they must be in any 
sense double, we would rather see two lengths of half area, 
so that one length may serve should the other half fail. We 
note an illustration of the Edwards air pump, which is an 
adaptation or modification of an old idea carried out in a 
novel and ingenious manner. Aluminium obtains practical 
recognition as a material for construction, in the way of tables 
of weight of the metal in sheet, bars, or pipes. 

It would be merely repeating what we have said in past 
years to do more than draw attention to the mathematical 
tables, the rules of the Board of Trade and Bureau Veritas 
and Lloyd's, the sections on locomotives, steam engineering, 
rope gears, cold storage, properties of materials, and a thou- 
sand other subjects condensed into the volume. There are, of 
course, still omissions to be filled up, and we may hope to 
see the section on Belleville boilers eliminated, if, as we hope, 
that boiler soon becomes of historical interest only. 
The Year-book well maintains the quality and quantity 
of its contents, and is one of the most complete 
engineers’ books of reference now extant, while its yearly 
revision renders it particularly reliable, old matter being 
deleted or corrected to date and new matter added as new 
processes become grafted into regular practice and improve- 
ments are made. 


— ee ee 


NOTES. 


(Continued from page 544.) 


Steel,—The air and the press are filled with rumours as 
to what is being planned by steel manufacturers in this 
country and on the Continent in order to combat any evil 
influence that the American Steel Trust may have in this 
part of the world. According to one statement, British 
steel manufacturers have been negotiating with a view to 
combination, and the mutual operation of several of the 
largest establishments is stated to be practically settled. In 
many: quarters expression is given to the view that the 
American Trust may prove to be a blessing in disguise to 
the British steel trade by awakening its leaders to a full 
appreoiation of their position. On the Continent there are 
statements issued regarding a Franco-Italian steel trust, of 
which M. Schneider is the organiser. Although not to be 
regarded in any way as a counterblast to the American Trust, 
Mr. Sheriff Lawrence's Edison Ore Milling Syndicate, about 
which the London press has published much during the past 
week, is of interest in this connection. The syndicate, we 
understand from Mr. Lawrence's statement, has acquired 
extensive iron ore deposits in Norway, upon which it proposes 
to employ Mr. Edison's new magnetic processes for the crushing 
and separation of low-grade iron ores. Edison’s process has 
been experimented with for some years at great cost. The 
syndicate, after sending a commission out to Edison to 
investigate, came to the conclusion that if one-half of his 
claims were realisable, the results would mean an industrial 
revolution on an extensive scale. Experimental research 
and investigation of the practicability of the process 
mechanically and commercially, have brought about results 
which lead Mr. Lawrence to state that, “We are now 
enabled to take two tons of this low-grade non-Bessemer ore, 


and by the combined Edison processes produce from it over 
one ton of high-grade Bessemer ore, averaging 65 per cent. 
of metallic iron.” The syndicate has acquired Norwegian 
roperty which contains at least 80 million tons of ore, and 
it is its intention to erect works, and ship it exclusively to 
British iron masters, there being already a market for it at 
a superior price. The property is situated at Dunderland in 
Northern Norway, and as there is an abundance of water- 
power, electrical transmission will be employed for driving 
the crushing plant and conveying the ore. | 
The first 2,000 tons of American rails for the Great 
Eastern Railway have been delivered. 


Glasgow International Exhibition.—Our local corre- 
spondent writing on March 20th, says :—“ I paid a visit to 
the grounds to-day. The Art Section is practically complete, 
and is lit throughout by electric light. "The Grand Hall of 
the Art Galleries is lit by a series of most elaborately-finished 
electroliers of massive appearance and of polished brass. The 
side galleries are lit by means of arc lamps, and the smaller 
courts by clusters or spider fittings of polished brass. The 
wiring of this building, which will form a permanent art 
gallery and museum after the Exhibition closes, is fireproof 
throughout ; steel tubing is used for the protection of the 
wires. The Schuckert Company have now some 20 motors 
and dynamos in the Machinery Hall. The electric lighting 
system is practically finished, some 900 arc lamps being in 
position. The various foreign sections are now completing 
their displays, notably the French and Russian, the former 
Showing motor-driven machinery." 

It is now officially stated that the opening is to take place 
on May 2nd. The Press view will be on April 24th. The 
two 1,200-H.P. Willans & Robinson engines, and the Alley 
and McLellan seta are now in place, while the remainder of 


. the generating plant is rapidly finishing. 


American Electrical Contractors’ Association.— 
About 18 months ago a number of electrical contractors of 
New York State formed themselves into an United Electrical 
Contractors’ Association, with the object in view of pro- 
tecting their respective interests and promoting a more 
cordial feeling in the contracting trade. This Association, 
which took in the larger contractors in all the cities of New 
York State, has proved to be of such a yreat benefit to 
members that a movement is now on foot to form a 
National Electrical Contractors’ Association. A meeting 
will be held at Buffalo in July for the purpose of carrying 
the thing through. 


The Electro-Harmonic Society.—As we announced in 
our last issue, the final smoking concert of the season 1900— 
1901 takes place this evening. The programme can be 
seen in our business columns, and looks attractive enough to 
draw together & goodly muster of members and their 
friends. Mr. J. E. Kingsbury, of the Western Electric 
Company, has, with his usual amiability, consented to take 
the chair. 


Electrical Engineers Volunteers.—We understand 
that the company of Electrical Engineers Volunteers, which 
had expected to leave London for South Africa on Wednesday 
last week, was ordered to go from Euston to Liverpool 
on Monday to embark on the Bavarian. 


Royal Soclety.— The following papers were down for 
reading yesterday, Thursday :— 

Sir N. Lockyer, F.R.S., and F. E. Baxandall, “On the Arc 
Spectrum of Vanadium." Prof. E. Wilson, “The Growth of 
Magnetism in Iron under Alternating Magnetic Force." Dr. 
H. A. Wilson, “On the Electrical Conductivity of Air and Salt 
Vapours.” 


Presentation.—On Saturday last Mr. G. S. Ram, city 
electrical engineer, Coventry, was presented by the staff of 
the Corporation electricity works with a handsome spirit and 
cigar cabinet on the occasion of his leaving the works for 
London. 
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Standardising Bureau.—The United States Congress 
has just passed a Bill to establish a National Bureau of 
Standards, The Bill appropriated $100,000 towards pro. 
viding a suitable building, the entire cost of which n;ust not 
exceed $250,000. It is to be erected in the district of 
Columbia, probably in some suburban neighbourhood where 
it will be possible to escape earth tremors and the influ- 
ence of heavy electric currents in the vicinity, and, says 
the New York Electrical Review, its construction is to be 
begun at once. Our contemporary hopes that within a few 
years the institution will enjoy the same reputation that is 
now possessed by the German Reichsanstalt. It cannot 
fail to exert an immediate and directly beneficial influence 
on American electrical manufactures.” 


M. Bullier and Calcium Carbide,—Readers interested 
in calcium carbide will remember that in 1894 and 1895 
M. Bullier, of Paris, took out patents in England, France 
and Germany for a method of preparing carbide in the 
electric furnace, which patents appeared for a time to give 
him an absolute monopoly in this substance on the Continent. 
The German Bullier patent, however, was annulled at the 
close of 1898, and since that date there have been no 
restrictions upon the manufacture within the limits of the 
Empire, except those derived from minor patents which 
protect special types of electric plant. Last summer, M. 
Bullier's French company, ** La Société des Carbures Métal- 
liques," brought an action for infringement against two 
rival concerns in the Civil Tribunal of the Seine, and on 
July 13th the plaintiffs obtained a verdict with costs but 
without damages. The decision was appealed against, and 
last month the French Court of Appeal upheld the verdict 
in favour of M. Bullier’s patents. A further appeal to the 
Cour de Cassation is still possible; but at the moment of 
writing we do not know whether the original defendants 
intend to carry the matter further on the same issue. 
Nevertheless, the identical point is to be raised in a different 
way. We are informed that several French manufacturers 
of carbide, who are not working under license or in agree- 
ment with M. Bullier, have united for the purpose 
of bringing an action to have the Bullier patents 
declared invalid, and we believe the preliminary steps 
to that end have already been taken. M. Bullier’s 
French patent seems to claim the manufacture of “ crystal- 
line" carbide, and it has been suggested that possibly this 
adjective may indicate a way out of the monopoly, even if 
the patent is finally held to be good. It is almost impossible 
to appreciate thoroughly the rights of a foreign commercial 
dispute, but it is difficult to see exactly what M. Bullier 
has himself invented or discovered ; and it would be very 
interesting to know what relationship there is, if any, between 
MM. Bullier and Moissan in these French proceedings. Most 
people think that Bullier was only Moissan's assistant when 
the latter carried out his classical researches on the electric 
furnace and the scientific aspect of calcium carbide manu- 
facture. We have no clear evidence that Bullier has ever 
done much original work in this direction. M. Bullier 
also claims a monopoly in the manufacture of the 
single and twin  semi-atmospheric burners (on the 
“Naphey” principle) which are used so largely for con- 
suming acetylene, basing his claim on one main and two 
subsidiary French patents dating from April 20th, 1895, to 
June 12th, 1896. His first patent certainly appears to have 
been of a purely theoretical character, and it in no way 
describes the burners of the present day ; one of the minor 
patents apparently does cover them, but we understand that 
by French law if the first patent is bad, the others fall 
automatically. Moreover, it is asserted that true Bullier 
burners were not placed on the markets till long after 
German jets of identical construction were being freely 
imported. when suddenly last summer several dealers were 
* raided," and their stocks of alleged contraband goods con- 
fiscated. Some of these firms have acknowledged the justice 
of M. Bullies proceedings, but others have declined. to do 
go, and accordingly this matter is also in the Courts. An 
action was brought last January for infringement against a 
firm of dealers in Puris, and the case was argued at length; 


e 


now the technical question has been referred to a committee 
of three experts, whose decision is still unknown. One of 
the reasons why our neighbours are so excited about this 
burner patent, we gather, is because M. Bullier's jets are 
stated to be made in Germany; and the rivalry between the 
two countries in all matters connected with carbide and 
acetylene is very acute, the French laying claim to scientific 
and commercial priority in exploiting the product of the 
electric furnace. M. Bullier holds a carbide patent in this 
country, No. 2,820, February 8th, 1895. "To the non-legal 
mind, however, it seems identical with the Willson patente, 
Nos. 16,842, August 27th, and. 16,705, September 1st, 
1894, and we may assume that the forthcoming actions 
between the Acetylene Illuminating Company, the Giffre 
Carbide Company, and the United Alkali Company will be 
fought on the Willson patents. Still, if the Bullier patents 
are ultimately rejected in France, as they have been in 
Germany, it may very possibly be more difficult to sustain 
the analogous Willson patents in the United Kingdom. 


The Pan-American Exposition.—The Pan-American 
Exposition will open promptly on May 1st, and the plans 
for that important day and its features are now being dis- 
cussed by the Exposition management. Ag President 
McKinley and his cabinet officers will be on a train speeding 
with all rapidity toward the Pacific coast to keep an engage- 
ment made months ago, it will be impossible for them to be 
in Buffalo on that day. However, it has been decided, and 
is now being arranged, that President McKinley shall take 
part in the exercises of the opening day, for his train will be 
connected by telegraph with electrical apparatus in the 
Music Temple, and this apparatus will be in turn connected 
with the great electric apparatus in the Electricity Building. 
At the same moment direct telegraphic communication will 
be made with the executive offices of the presidents of all the 
Republics of the Hemisphere, and the Governor-General of 
Canada, and this electrical apparatus in the Music Temple. 
At exactly 2 o’clock, Buffalo time, the presidents and rulers 


of all the countries of the Western Hemisphere will be 


requested to touch an electric button in their offices which will 
thus start a piece of electrical machinery in the Exposition. 
At the same time they will transmit a message of greeting to 
be read to the assembled multitude in Music Hall. By 


means of a special telegraphic apparatus on his car, President 


McKinley will start the great fountain pumps, and will 
transmit over the wires a message of greeting to the people 
assembled. The details of this remarkable arrangement are 
now being worked out. Appropriate services will be held in 
Music Temple at the hour indicated. The imposing 
dedicatory ceremonies of the Exposition will take place on 
or about May 14th or 15th, when it is expected that Vice- 
President Roosevelt, Governor Odell, and a large body of ` 
national and diplomatic officials, and those of the Army and 
Navy will be present. Present expectations are that Presi- 
dent’s Day will be somewhere about June 9th to June 12th, 
at which time President McKinley, his cabinet and ladies, 
will reach the Exposition from the west. | 


Tale of an American Dog.—The following is American. 
It was sent to the New York Evening Post by a corre- 
spondent :—“ A black cocker spaniel of my acquaintance 
has hit upon a pleasure so novel in canine society, that it 
deserves recording. A young lady of the family to which 
he belongs once tested him by scuffing about the rugs of 
her home until she could give an electric spark of cousider- - 


able snap, and then discharging it upon the nose of her pet, 


the spaniel. Not long after this abuse the dog was observed 
to roll upon the rugs, entirely of his own accord, and then 
to run to the brass bedsteads and obtain a spark. This he 
continues to do, and his own observations seem to have 
taught him that he must approach metal in order to receive 
the spark. Iu one room he runs to the bedstead ; in another 
to the register, and as he licks his nose after the pricking of 
the spark, he never fails to wag the remains of his tail, and 
his face assumes a decided expression of pleasure.” 
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Street Railways and Electrolysis.— Our New York 
namesake says that a short time ago a Bill was introduced 
in the State Legislature of Indiana for the prevention of 
electrolysis. ** By the terms of the Bill every street railway 
company which uses the overhead trolley system or any other 
system employing an insulated or grounded return of feed 
circuit must instal the double-trolley system, or its equiva- 
lent, according to the approval of the Board of Public 
Works, or on approval of the councils in cities where they 
do not have such boards. If, within two months of the 
date upon which the Bill goes into effect, any company 
has failed to submit plans, or fails to carry out the plans 
six months after their approval, it shall be liable to a fine 
of $25 per day. Upon failing to pay this penalty, the 
road shall forfeit its charter. Grounding, or connection 
with the earth, or grounded traction wires conveying an elec- 
trical current for electrical lighting, power and heat, are also 
included in this Bill and met by the law." 


[4 


Smoke in Lambeth.—It may be remembered that 
a short time ago the South London Electric Supply Corpora- 
tion was fined at the Lambeth Police Court the sum of £10 
in each of 10 cases of alleged black smoke nuisance. At 


the time Mr. Hopkins, the magistrate, was asked to state a 


case for the superior court on the ground tbat there was no 
positive evidence of nuisance given by the witnesses, and 
that it was not sufficient under the section of the Act to 
merely show that black smoke issued from the chimney for 
any length of time unless it was also proved that such 
smoke was a nuisance to the neighbourhood, which none of 
the witnesses proved on that occasion, We now under- 
stand that the magistrate has stated a case, and the company 
has set it down for argument. On its part the Lambeth 
Borough Council has instructed the clerk to support the 
. magistrate's decision before the Court of King's Bench. 


The Welsbach Incandescent Electric Lamp.—The 
Gas World says that :—'* Dr. Auer von Welsbach's new 
osmium incandescent electric lamp is said to consume, as 
now made, 14 watts per Hefner, that is, 1:71 watts per 
English standard candle, and to last from 700 to 1,200 
hours. A specimen used 1:65 watts per standard candle at 
first, and 1:94 watts after 1,500 hours, at which period it 
was intact. The lamps can be readily repaired if the fila- 
ment be not broken. The voltage required is only from 25 


to 50, instead of 100 to 220 volts. At a demonstration 


given to the shareholders of the German Welsbach Company 
recently, four of the new lamps, in series, consumed 0:96 
ampere at 100 volts, while four carbon lamps at 100 volts 
took 2°40 amperes. Other experiments showed economy of 
current amounting to from 60 to 65 per cent. The low 
voltage seems to present certain difficulties in connection 
with domestic fittings, but none in establishments suffi 
ciently large to enable several lamps to be put in series.“ 


The Briton and his Commercial Rivals.—The letter 
by Mr. G. J. S. Broomhall, which appears in our Oor- 
respondence” columns this week, and which has also gone 
the round of the daily press, contains some peculiar reasoning. 
How on earth does the writer arrive at the conclusion that by 
combining the per capita exports of Germany and the 
United States the result is as he givesit. The final column 
is per two people not per capita! Mr. J. Holt Schooling, 
in a communication to yesterday's Standard, completely 
demolishes Mr. Broomhall’s arguments, which he characterises 
as absolutely without value, and he is ably seconded by Mr. 
Ralph Neville, but curiously enough, neither of these 
gentlemen seem to have observed the inexcusable and extra- 
ordinary blunder to which we call attention ; Mr. Schooling, 
indeed, going so far as to say that the figures are correct 
in thems-lves.” althongh he proves Mr. Broomhall's deduc- 
tions tebe both fall cims aod errorem |. On et te dp aed 


miecha deal en in es Mr. der embed to diy co brat 
notwithstanding, are only too well aware that American and 
German competition is real and not imaginary. 


CITY NOTES. 


Hove Electric Lighting Company. 


THE annual meeting, held at the Cannon Street Hotel on Monday, 
was presided over by Colonel FLoarn, who, in moving the adop- 
tion of the report, said that the capital outlay during the year 
amounted to £6,862 and the total expenditure up to the end of the 
year £100,523. He told them last year that they had increased the 
generating station at Hove to the full extent allowed by the Cor- 
poration of Hove, and last year they added another Crompton- 
Willans set of 250 H.P. at a cost of £2,385, and they could get no more 
engine-power into the station. This increased the generating plant 
to 1,940 H.. They had increased the length of mains during the 
year by 1,680 yards, and had expended £3,194 on strengthening 
mains and feeders. They had ordered another Babcock & Wilcox 
boiler for erection this summer, and, with this addition, hoped to 
be able to meet the demand during the ensuing winter. They had 
now matured their plans for their new station. That station was 80 
designed that it could be enlarged to meet requirements for a 
number of years. While the year 1898 showed an increase of 
82,0U0 units delivered to customers over 1897, 1899 shows an 
increase of 94,000 units delivered over 1898, and 1900 95,000 units 
over 1899. Last year they agreed to supply customers on the 
220-volt pressure at 7d. per unit forthe first hour instead of 8d., 
and this had led to agood number of customers changing over from 
110 volts. The Corporation of Hove have steadily opposed such 
change over, and had apparently done a good deal to prevent cus- 
tomers chauging to the higher voltage ; indeed, recently they have 
refused to allow any such change, although more than four years 
ago they authorised the company to take on future consumers at 
220 volts. To meet capital outlay last year they issued 1,000 new 
£5 shares at a price of £7 10s., which were at once taken up by the 
shareholders. The premium on these shares, amounting to 2, 500, 
had been placed to the credit of the reserve fund, and they could 
not say yet what further capital they would need this year In 
addition to paying for the new site and a considerable expenditure 
on the new station, they would have to pay for the additional 
boiler for the old station, and to speud no mall sum on strengthen- 
ing existing mains and constructing additional mains. The form . 
in which the capital was to be issued will depend on the condition 
of the market when the issue is necessary. . The number of houses 
on the system has increased from 671 at the end of 1899 to 802 on 
December 31st, 1900. At the close of the year the lamps and 
motors connected reached 52,919 8-c.P. lamps, against 44,824 at the 
end of the previous year, and the units sold to customers during 
the year amounted to 539,208, compared with 444,499 sold in 1899. 
The gross revenue of the year 1900 was £13,841, compared with 
£12,070 realised in 1899, an increase of £1,771. The increase would 
have been considerably larger but for the reduction made to con- 
sumers on the 220 volts and a reduction in meter rente. The 
expenditure amounted to £6,125, against £4,973 in 1899, an increase 
of £1,152. The greater portion of this increase was under coal, 
due to the rise in price and larger consumption. The result of 
working the undertaking during the year was a net revenue of 
£7,715, compared with £7,097 in 1899. Considering the rise in the 
price of coal, and that the gross revenue for current only amounted 
to 58. 4d. per 8-c. p lamp, the result was most satisfactory. The 
units delivered to customers during the first 10 weeks for the last 
two years and the present year have been as under: —1899, 
111,722 ; 1900, 139,007 (increase of 27,235) ; 1901, 164,180 (increase 
of 25,173). ; 

Colonel Woop seconded the motion, which was adopted, as were 
also resolutions declaring dividend and re-electing direotor and 
auditors. A motiou to increase the directors’ remuueratiou by £200 
was proposed, but on accouut of the small atteudauce of share- 
holders was deferred until the next meeting. 


Oldham, Ashton and Hyde Electric Tramway Co. 


Tue fourth ordinary general meeting of the shareholders of this 
company was held on Thursday, March 21st, at the Cannon Street 
Hotel, Mr. E. Garcke, M. I. C. E, presiding. . | 

Iu moving the adoption of the report, the CHAIRMAN raid it was 
a satisfaction to the directors to state that notwith-tandiug two or 
three adverse circumstances which had occurred during the past 
year, the results of the compauy's workiug had been very satis- 
factory. The net balance standing to profit and loss account 
enabled the directors to psy the charges iu respect of the debenture _ 
and the cumulative prefereuce divideuds, to put the sum of £1,000 — 
to the depreciation fund, to pay a divideud on the ordinary shares : 
at the rate of 6 per cent., aud to carry forward £177 to the next 
account. He did not think that an examination of the aceouuts 
would show that the directors had done uuwisely in making the 
recommendations that they had with respect to the disposal of the 
available balauce. Taking the view that the whole of the up-keep 
of the plant and rolliug stock and permanent way had been 
paid for out of revenue, they might have put a smaller amount 
to deprecation; but as he cad. expla] ed o a former 
tu Si, ii was Xeecdisgly desirable sot valiy tfo -keep tae 
wüuule ot the uscertabiog i a bigu state of efficieney, but also to 
provide fur the expiriuy tenure of their uuder:akiug. aud for the 
possible rejl& emcut of permaueut-way or rolling stock at some 
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distant date. That could only be done by setting aside each year a 
portion of the profit earned. It was not wise or prudent to leave 
those necessities to take care of themselves when they arose, and it 
was only by accumulating the fund which they propose to invest 
separately outside the business that they could feel secure in regard 
to the future. Turning to the accounts they would see that the 
undertaking had developed satisfactorily, and that the traffic 
receipts, although proportionately less than the previous half-year, 
owing to the strike, had been fully up to the average. The whole 
of the expenses with the exception of one item had been about on 
a level with the previous year. The item which showed an increase 
` was that of administration and general expenses, which stood for 
the past year at £2,518, against £1,057. That was due to various 
items of expenditure which had occurred for the first time. They 
had had to pay over £100 for income-tax. A new item altogether 
was that of debenture trustees' fees, £190, and, of course, the 
item for strike expenses was an exceptional one. The further 
expenditure on capital during the year for new cars, &., had 
amounted to £6,219. With regard to the strike of their motor men 
and conductors, the shareholders had been informed by special 
circulars as to the cause of the strike, and the action the board 
took. They did not know what the real grievances of the men 
were, and they had taken every step in their power to prevent 
them going out on strike, but without avail. The simple fact was 
that the Trade Union of the district felt it incumbent upon them 
to assert their authority, and to come into evidence, and as their 
superintendent had taken sundry measures of a perfectly justifiable 
kind to prevent interference with their men by the Union officials, 
they took the view that the company was making an attack upon 
them, and so without real grievance on the part of the men, they 
ordered a strike. The strike continued for five or six weeks, and 
during that time they were bound to maintain the service, which 
they did in a thoroughly efficient manner, but the Union officials 
instituted such a thorough boycott that very few people cared to 
iravel by the cars, and the result was that their receipts were very 
smalliudeed. After five or six weeks the men came back to work, 
and the directors reduced the number of men as they originally 
proposed doing, and there was no further opposition on the part 
of the trade union, so that the principle from which the directors 
thought it necessary to fight was accomplished, and there was abso- 
lutely no reason why it should not have been accomplished without 
the strike. After referring to the litigation that the company had 
embarked in against the Hyde Corporation, and in which they had 
been unsuccessful the chairman said that as the shareholders 
would know, the light railways order which they had promoted for 
the extension of their line was rejected by Parliament. Unfortu- 
nately, the very success of the business raised not only the 
admiration, but the envy of the local authorities, and they opposed 
the extensions, and were now seeking similar powers themselves. 
The directors would oppose that application on the ground of com- 
petition. In conclusion, the chairman said that the board were 
asking power to increase the nominal capital of the company by 
£20,000 by creating 10,000 new preference shares, and 10,000 new 
ordinary shares. It was the intention to offer them to the share- 
holders in proportion to their present holdings. The price at which 
they were to be issued had not yet been decided, but it would be 
such as to let the ordinary shareholders have a substantial advantage 
over the present market price of the shares. 

Mr. ATHERLEY Jones, K. C., M. P., seconded the resolution which, 
after some discussion, was agreed to. 

Subsequently, the necessary resolutions were passed to increase 
the capital of the company as indicated by the chairman, and various 
formal alterations were made in the articles of association. 


Evered & Co., Limited. 
TE directors’ report for last year reads :— 


Your directors submit the annexed balance-sheet, showing, 
after providing for debenture interest, amounting to £2,885 
8s. 4d., income-tax, £1,668 10s., and auditors’ and directors’ fees, 
a net profit of aid s s "A - .. £18,251 19 7 
making, with £6,986 Os. 9d. brought forward from 1899, thesum of £25,288 0 4 
to be dealt with. 

An interim dividend at the rate of 7$ per cent. per annum, to 


June 30th, 1900, has been paid, absorbing 6,402 18 0 
And your directors propose 
To pay a dividend at the rate of 74 per cent. per annum for the 
remaining six months, which will absorb E ‘A 6.402 18 0 
Jo pay a bonus of 23 per cent. per annum for the year. 4,268 12 0 
To write off plant .. x io vx 92 m i 1,000 0 0 
To write off buildings s is $5 1,000 0 0 
To carry forward to next account ec oe 6,168 12 4 
£25,238 0 4 


In presenting the above report the directors have pleasure in stating that the 
volume of the company’s business has been maintained, but at a less profitable 
rate as compared with former years, owing to the advance in prices which could 
be obtained being inadequate to cover the largely increased cost of materials, 
fuel, &c. Messrs, J. D. Davenport and W. G. Kent are the retiring directors, 
and being eligible, offer themselves for re-election. The re-appointment of the 
&uditors, Messrs. Chatteris, Nichols & Co., i8 recommended. 


W. T. Glover & Co., Limited, 


THE annual meeting was held at the company's new works in 
Trafford Park, Manchester, on Wednesday. 

The CHatnMan (Mr. H. Edmunds), in moving the adoption of the 
report, said that the company had done more trade last year than 


ever, notwithstanding that they had had to remove their business 
during that period. Indeed, he feared that by the time they were 
in fuli working order at Trafford Park, they would require to double 
their works. They were now considering whether it would not be 
advisable to bring in outside capital, and negotiations were going 
on for the disposal of the power and light distributing property on 
favourable terms with immediate and future profit. They had 
received from the Salford Corporation the largest single order ever 
given in connection with electric lighting. 

Dividends of 10 per cent. on the ordinary, and 5 per cent. on the 
preference shares, were agreed to. 


National Electric Wiring Company. 


Tue directors’ report reads as follows: 


The directors submit their report and statement of accounts to December 
81st, 1900. The gross profit for the period under review is £9,696 Os. 2d., from 
which has to be deducted expenses of administration, allowances on contracts, 
&c., amounting to £5,642 4s. 5d., Plas a balance of £3,998 15s. 6d. To this has 
to be added the balance curried forward at December 81st, 1899, viz., £281 1s. 5d., 
making a total of £4,274 168. 11d. The directors recommend that this amount 
be dealt with as follows :— 


To pay a dividend at the rate of 4 per cent, on the paid-up 


capital for the year T e vá : . £2499 11 8 
Provision for further allowances, depreciation, &c. 1,990 19 6 
To carry forward. ee T s4 - i 884 5 9 


44.274 16 11 


The directors have pleasure in stating that the increase in business during the 
year has been very satisfactory. The orders taken from January Ist of the cur- 
rent year to date of this report show that the increase has been more than main- 
tained. Several large contracts have been secured by the company, involving 
the complete equipment of plant necessary for power and lighting. During the 
year 2,710 installations with an aggregate of 57,519 lamps of 8 c.». have been 
completed, of which 777 installations with an aggregate of 19,973 lamps of 8 c. r. 
were free wiring, and 1,468 installations with an aggregate of 87,546 lamps of 
8 c. . were contract, while the orders iu hand at the close of the year were 590 
installations with an aggregate of 8, 084 &-c.P. lamps. Free wiring contracts 
have been entered into with the Corporation oi Swansea, the Borough of 
Poplar, and the Scottish House-to House Electricity Company, Coatbridge. 
Mr. R. Stewart Bain and Mr. B. Bernheim, in accordance with the articles of 
association, retire at this meeting, but are eligible, and offer themselves for re- 
election. Messrs. Monkhouso, Stoneham & Co., the auditors, also retire at this 
meeting, but offer themseives for re-election. The dividend warrants will be 
sent out on April lst. 


Bournemouth and Poole Electricity Supply 
| Company. 


Mr. A. H. SANDERSON presided over the annual meeting held at 
Moorgate Court, E.C., on Tuesday. In moving the adoption of the 
report, he stated that £1,500 had been added out of revenue 
account to the depreciation fund, which now stood at £3,704. 
Capital expenditure during the year had been £26,342, which 
included £13,581 on new machinery necessary to keep pace with 
the increasing demand; mains had cost £7,840, because they had 
gone in for a very forward policy by laying mains throughout 
Bournemouth, a policy which had been highly satisfactory ; £2,125 
had been spent upon buildings to accommodate the new machinery. 
Capital expenditure now stands at £169,572. The revenue from 
sale of current was £16,428, against £13,299 for the year 1899. 
Revenue from all sources was £17,504, an increase of £3,038. Coal 
and other fuel had cost £3,197, which was a serious item, and 
showed an increase of £1,257 on the previous year. The increased 
cost per ton, and the increased consumption, accounted for this. 
Comparing the revenue charges with the past year, there was an 
increase of £1,964 over 1899. Coal was responsible 
for this. After paying preference dividend, there was 6 per 
cent. to be paid on the ordinary shares. The Bourne- 
mouth Corporation’s Bill, applying for powers to supply 
energy in competition with this company in respect of tprivate 
lighting, had been refused, but the Corporation had secured an 
order enabling them to supply current for public lighting in 
Bournemouth. As this .compaay --bad- never done any public 
lighting there it was not prejudicially affected by their holding 
that order. The chairman then read out statistics showing ‘the 
increase of lamp connections and units cousumed from 1891 to 1900. 
The new lamps applied for last year were 10,498, and the units sold 
were 671,762. The business was increasing very rapidly, and there 
was a very bright future before the company. The contract entered 
into with the Bournemouth and District Electric Traction Company 
to supply it with current to work its tramway between Poole and the 
County Gates at Bournemouth would give them a day load and 
reduce the all-round costs of the generation of current during years 
to come. They were already in receipt of revenue in respect of 
the tramway, it having commenced on January 1st, and since 
March 1st they were entitled to the minimum payment for current 
supply of between £1,100 and £1,200, although they had not begun 
to supply current regularly. They had invested a further £4,650 in 
the Richmond Supply Company, and their interest in that company 
now stood at £84,000. The Richmond Company continued to make 
satisfactory progress. The lamps applied for during the year were 
4,171 8-C.P. as against 1,981 increase in 1899. The directors had 
declared 5 per cent. dividend on the ordinary shares against 4 per 
cent. in 1899. The company had during the year opened up an 
entirely new district and had carried its mains into Kew. 
The district was a residential one, with houses of a good class. The 
mains were not completed until the end of the year, so that the 
accounts did not benefit much therefrom for 1900. The Bourne- 
mouth Company had a provisional order for lighting Poole and 
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Parkestone. The carrying out of this order was now to be seriously 
considered. In the area mentioned there was a large and remunera- 
tive field. When that work was carried out they would have to 
raise additional capital. 

Dr. HoskKER seconded the motion, which was carried. The 
retiring directors and auditor were re-elected, and a vote of thanks 
to the board and staff was passed. | 

The meeting then passed a resolution effecting certain altera- 
tions in the articles to bring them into line with the new com- 


pany's Act. 


Brush Electrical Engineering Company. 


Tn directors’ report to be presented to the annual general 
meeting to be held at Winchester House to-day reads as follows :— 


The directors herewith submit the balance-sheet and profit and loss account 
for the year ended December 31st, 1900. The profit and loss account shows an 
available gross profit of £61,782 8s. 9d. After deducting maintenance, general 
charges, interest on debenture stock, and interim dividend ou preference shares 
for the half-year ended June 30th last, there remains a balance of net profit of 

The directors recommend that this sum be applied as follows:— 

. "To dividend at the rate of 6 per cent. per annum on 
preference shares for the half-year ended December 
81st, 1900 .. * s ds "" ics ws SH 
To dividend at the rate of 5 per cent. per annum on 
1009 shares for the full year ended December 81st, 
l 


£5,948 8 6 


Ss ve es A e a T za as 9,621 8 9 

To bonus payable to employés under profit-sharing 
scheme se a me Ex vs es eid ais 9,098 1 7 
To depreciation reserve fund la ve - .. 5,000 0 0 
To balance carried forward s s yi i 15 1.502 6 10 
£24,070 0 8 


Priel ioe expenditure to the extent of £68,067 2s. 11d. has been incurred during 
e year. 

The extensive additions to the company’s works and plant at Loughborough, 
which have been in A during the past three or four years, are now 
virtually complete, and the directors anticipate that the company will reap the 
benefit of the large expenditure that has been made on capital account 1n the 
increased facilities for economical manufacture which the works now afford. 
Complete electric cars, comprising trucks, motor equipments, controllers, and 
car bodies are now being manufactured at the company's works, and the 
directors continue to look for a large and increasing business in connection with 
electric traction. In order to provide for the expenditure on capital account 
the directors have decided to offer for subscription 12,500 preference shares of 
£2 each, and 20,000 ordinary sbares of £2 each, particulars of which will be 
announced shortly. The company's profits have been prejudicially affected 
during the past year by the high price of coal and materials generally. In pur- 
suance of the agreement dated January 8rd, 1901. between the company and the 
British Electric Traction Company, Limited, adopted by the shareholders in 

eneral meeting on January l4th, 1901, Mr. A. Ayres, Mr. A. H. Sanderson, 

1. F. G. Steuart, and Mr. E. Woods resigned their seats on the board, and 
Mr. C. Bhirreff B. Hilton and Lord Vaux of Harrowden, nominees of the British 
Electric Traction Ccmpany, were elected as directors. Mr. R. Percy Bellon 
also resigned his position as general manager of the company, and was elected 
to a seat onthe board. The offer of the British Electric Traction Company, 
Limited, to issue ordinary shares in exchange for ordinary shares of the Brush 
Electrical Engineering mpany, Limited, on the terms set out in the ee- 
ment of January 8rd, 1901, above referred to, has resulted in their acquiring 
15,584 ordinary shares of the company. In consequence of an informality, the 
appointment of Lord Vaux of arrowden and Mr. C. Shirreff B. Hilton as 
directors of the company has become void. Mr. E. A. Hopkins and Mr. 
Reginald Ryley have been elected to fill the casual vacancies thus occurring on 
the board, and Lord Vaux of Harrowden and Mr. C. Shirreff B. Hilton will be 
proposed to the shareholders for re-election at the general meeting. The 
retiring directors are Mr. J. B. Braithwaite, jun., and Mr. C. E. Hodgkin, who, 
being eligible, offer themselves for re-clection. The auditors, Messrs. Cooper 
Brothers & Co., also retire, and offer themselves fog re-election, 


An extraordinary general meeting follows for passing resolutions 
altering the articles. 


British Columbia Electric Railway Company. 


Mr. A. C. MITCHELL Innis presided over an extraordinary general 
meeting of this company held at Cannon Street Hotel on Monday. 
In moving the following special resolution :— ' 
That the articles of association be amended by the insertion after Article No. 
£0of the following :— 
50a. ‘‘ Upon any offer of shares to the public for subscription the company, 
or the directors on behalf of the company, may pay & commission at a rate not 
éxceeding 10 per cent. to any person in consideration of his subscribing or 
agreeing to subscribe, whether absolutely or conditionally, or procuring or 
agreeing to procure subscriptions, whether absolute or conditional, for shares 
in the company.” 
the CHArRMAN said that theirs was a prosperous and progressive 
enterprise, and in view of the great strides the business was making, 
and the large number of new electric lighting consumers they had 
secured, they required more capital. If the next report did not 
show up quite so well as the last, it would come within £200 or 
£300. The great difficulties experienced this year had caused an 
increase of £2,000 or £3,000 in the working expenses, which would 
not occur in future years, and but for this there would have been & 
great increase in the net earnings as compared with the previous 
year. The storms towards the end of the year entailed a loss of 
£1,500, and non-delivery of machinery caused trouble and loss— 
they had connected new consumers ready for the winfer, but the 
additional machinery ordered did not come to hand, so that they 
had to use the reserve steam plant, increasing the cost of production. 
The light they were able to supply at that time was inferior. Now, 
however, these things had been altered, for they had ample 
machinery and were looking ahead. They were to provide further 
rolling stock and car house accommodation, but they would see that 
the 5 per cent. preference yield was certain when entering upon any 
new capital expenditure. The amount of money required for 
machinery and stock contracted for, and for further contemplated 
extensions, would be something less than £40,000, but they proposed 
to raise the whole £64,000, as it was desirable to have a reasonable 
roportion in a liquid state to meet any emergency that might arise. 
e outlook at British Columbia for improving the business had never 
been better, They believed they were on the eve of another big step 


forward in British Columbian commerce. They had received an 
unsolicited offer to underwrite the present issue of preference shares 
from one of the great Canadian banks. The present issue would 
not, in his opinion, prejudice the position of the ordinary shares, 
but would improve the outlook for them. 

The resolution was adopted. 


Willans & Robinson, Limited. 


THE directors’ report to be submitted at the meeting to be held at 
Cannon Street Hotel on Wednesday, April 3rd, reads :— 


The accounts for the half-year ended December 81st, 1900, are submitted here- 
with. After writing off as depreciation from plant, patents, &o., the sum of 
£5,855 15s. 8d., and paying interest upon debenture stock, the balance to the 
credit of profit and loss account at the end ofthe half-year (including £6,757 
Ys. 11d. brought forward) is £39,860 19s. 10d. Out of this the directors propose 
that dividends be paid at the rate of 6 per cent. per annum upon the preference 
shares, and 10 per cent. per annum upon the ordinary shares, and that a bonus 
of 2 per cent. be paid upon the ordinary shares for the year 1900, the whole 
amounting to £20,761 16s. 11d. The amount payable to the original directors, 
in accordance with the articles of association, being £5,686 16s. 5d., the balance 
available is £12,912 6s. 6d. From this the directors propose to carry £2,000 to 
the debenture redemption fund, and 18,500 tothe reserve fund, leaving a balance 
of £7,412 6s. 6d. to be carried forward. The auditors having questioned the 
propriety of investing the debenture redemption fund (the ore«tion of which is 
a voluntary act on the part of the company) in the names of the trustees, and 
thus placing it beyond the control of the company, the directors have taken 
counsel's opinion, and are advised that future investments should be in the 
company's name. The necessary alterations have been made in the accounts. 
The opinion of counsel and of the auditors has also been taken, as promised at 
the last meeting, upon the questions then raised as to the appropriation of 
share premiums. Copies of the opinions, and of other pspers relating thereto, 
have been oireulated Among the shareholders. It will be teen that counsel and 
the auditors consider that the proposed applications of the premiums (which 
they say are profit, and not capital) to meeting various exceptional expentes, 
are in accordance with the articles of association. The proposal to carry a 
portion of the premiums to the reserve fund is in accordance with general 
prs and under ordinary articles of association such profit may lJawiully 

e divided among the shareholders. But in view of the special wording in one 
of this company’s articles, counsel think that the distribution of premiums as 
dividend is open to question. This opinion is consistent with carrying 
premiums to the reserve fund, as proposed, it being only necessary to take care 
that any amount so carried shall not be distributed. It will be seen that & 
further question arises as to the remuneration of the original directora, and (as 
regards & certain limited period) the remuneration of the staff. Under the 
circumstances the balance of the sbare premiums account, amounting to 
£27,410 2s. 4d., is again carried forward. The growth of the business in the 

ast two years has largely diverted to more pressing uses the additional capital 

ntended for new buildings and plant. Between December, 1898, and December, 
1900, while the value of buildings and plant increased by about £78,000, the 
floating capital of the business, including the sums locked up in stock of all 
kinds, in work in progress, and in balances owing by debtors, increased by no 
less than £115,000. In the opinion of the directors, this growth is only the natural 
consequence of the increa:ed volume of the company’s trade, and is justitied by 
the increased profitsof the same period. Butit results that if the extensions of 
premises and plant, wh ch are more than ever necessary and to which the 
company is, in fact, committed, are to be properly carried out, and especially if 
the new boiler works near Chester are to ttartupon the scale p ainly desirable, 
the cap tal of the company must be increased. With this object a resolution 
will be submitted authorising the creation of new shares (in equal proportions 
of preference and ordinary shares) to raise the share capital from £500,000 to 
£750,000, to be issued not necessarily at once, but as may be required. The 
first portion of the extension works at Rugby is nearly completed. Work has 
been commenced in the new part of the foundry, and the fixing of tools in the 
new machine shops will begin shortly. The boiler works at Queensferry make 
good progress. The Admiralty has ordered Niclausse boilers to be fitted in the 
new armoured cruiser Suffolk, of 22.000 H.P., and in a s'oop of 1,400 H.P. The 
directors consider that the interim report of the Admiralty Boller Committee, 
recently published, is likely to have favourable results upon the future of the 
Niclausse boiler. Captain H. Riall Sankey, R.E. (Ret.), and Mr. Thomas Orger 
Lazenby retire from the board in accordance with the provisions of the articles 
of association, but are eligible, and offer themselves, for re-election. The 
1 Messrs. Cooper Brothers & Co., also retire, but are eligible for 
re-election. 


Direct Spanish Telegraph Company. 


THe Marquis of TwEEDDALE presided at the meeting held at the 
offices on Tuesday, and in moving the adoption of the report, said 
that the result of the year’s operations was a profit of £10,817, 
which, after placing £5,000 to reserve, enabled them to recommend 
the usual 10 per cent. on the preference shares, and 4 per cent. on 
the ordinary. The dividend will be paid out of revenue, and no 
portion would be taken from the contingencies account as 
occurred last year. The reserve fund, after deducting the cost of 
repairs to the Bilbao cable, and the renewal of the underground 
cables there, amounting to £8,515, together with a small loss incurred 
on the realisation of one of the company's investments, stood at 
£55,243, or £1,627 less than on January 1st last year. The traffic 
accounts for the year showed an increase of £1,029. This would be 
considered satisfactory when it was borne in mind that the Bilbao 
cable was interrupted 36 days during the year. Although they had 
a very excellent agreement with the Eastern Telegraph Company, 
yet the benefit of that agreement did not compensate them for the 
loss which arose through the interruption of that cable. The ordinary 
expenses showed a decrease of £210. A small sum had been expended 
upon improvements at the Barcelona station, and also upon automatic 
apparatus which would greatly increase the carrying power of the 
cables. There had been two serious interruptions in the Falmouth— 
Bilbao cable during the year, the removal of which cost £6,529. 
From the officers in command of the repairing expedition they 
learnt that the cables were found in excellent order, except- 
ing in the immediate vicinity where the faults occurred. There 
was every reason, owing to the change in the position of the cables 
and the introduction of a considerable amount of new cable, to hope 
that there would not be in the immediate future any demand for 
renewal. The expenditure of £1,539 for relaying the underground 
wires at Bilbao was for the purpose of maintaining in first-rate 
condition the connection between the shore end of the cables and 
the telegraph apparatus. The work was carried out by the com- 
pany’s own officers. He regretted to say that since the beginning 
of the year the Barcelona cable had been interrupted, and owing 
to the extremely bad weather which had prevailed in the south of 
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Europe, that interruption had not been removed up to this date. 
The weather now showed signs of improvement, and they had every 
hope that the fault would be repaired in the course of a few days. 
The cost of the repairs at Bilbao would amount to £4,290, and these 
and the other repair would make serious inroads upon the reserve 
fund. It would probably be depleted by April next by certainly 
not less than £10,000. So long as they maintained the reserve at a 
substantial figure there was nc need to be apprehensive as to any 
results to the company from such interruptions. 

The resolution was seconded by Mr. J. D. PENDER and carried. 

Other motions declaring dividend, re-electing director and 
. auditors, and thanking the board and staff were also carried. 


City of London Electric Lighting Company. 


SR Davin L. SALOMONS, Bart., chairman, presided on Thursday last 
week, at the Cannon Street Hotel, over the annual meeting of the 
above company, and in moving the adoption of the report, said he 
appeared before them that day to make a statement respecting the 
affairs of the company which he trusted would be reassuring, not- 
withstanding the small amount of profit which they had made at the 
end of 1900. The main point which called for remark in the report 
is the table of figures showing the average prices per unit obtained. 
They would observe that the average price had steadily gone down, 
till last year it reached 4'09d. per unit. It was this figure, combined 
with two other circumstances, which had rendered the payment of a 
dividend on the ordinary share capital impossible on this occasion. 
The two other circumstances were—first, the Price of coal, and 
secondly, the working costs. The increase in the gross revenue for 
1900 was £35,031, but the increased expenses amounted to £39,8 0, 
made up as follows:—Coal, £34,000; wages and other details, 
£3,000; rates and taxes, £1,100; and various other items, £1,630. 
Consequently, although their business had enormously increased 
since the previous year, there was an actual loss in the net revenue, 
as compared with 1899, of £4,799. The amount of coal used last 
year exceeded 75,000 tons, at an average price of 20s. 9d. per 
ton. In 1899 the average price was 14s. 10d, and it was as well to 
bear in mind that a drop of 5s. per ton is equal to rather more than 
24 per cent. on the ordinary shares for the same amount of coal. 
The third point, viz., working expenses, having been unduly high, 
was a matter which was closely claiming the attention of the board. 
The permission which had been given to the board to raise further 
capital had been acted upon. 'The money had been laid out in the 
most careful manner, and they believed that a large economy would 
. result in consequence. It was well, therefore, to look a little ahead 
and see what were their prospects for the year now passing. With 
the new tariff a considerable increase in the receipts should ensue. 
Coal had already begun to fall in price. The economies now being 
effected would considerably reduce the working costs, and they 
would therefore realise that their prospects for this year were 
brighter. He would point out that ld. per unit was equal to 
£51,000 on an output of 12,000,000 units—an output they almost 
reached last year, or, say, 7 per cent. on the issued ordinary share 
capital. He would like once more to refresh their memory respect- 
iug contracts made between the company and the City of London. 
No questions were raised about the validity of the contracts until 
prosperity followed their footsteps. Then certain members of the 
Corporation started the hare, and eventually discovered that somethree 
gentlemen held shares in the company to a mere nominal extent. 
One of these gentlemen had purchased 100 shares before the con- 
tracts were made and took them up afterwards, another was the 
owner of 200 shares, and another of 50 shares. The shares were at 
that time £3 nominal, and were not at a premium, so that three of the 
Corporation held 350 shares woith under £1,000, and on this they 
tried to upset those large contracts in a wealthy city like that of 
London. They sought to take advantage of their own wrong, 
which, according to the first principle of English law, no person 
had the right to do. But there happened to be a certain Act which 
abrogated this national law of justice in favour of the Corporation 
of the City of London. He would not criticise the action of the 
authorities, or he might say something which he might afterwards 
regret. The company applied to the Courts to declare the contracts 
valid, as it was simply impossible for the two parties to go on 
working when one declared that the contracts were invalid. In the 
Court of first instance Mr. Justice Farwell declared for them all 
along the line. The City were compelled to appeal, and the result 
of the appeal to the next Court was tbat the bonours were divided. 
The company gained the eastern portion of the City, which was 
equal to about half of the whole of the City, whilst they lost the 
contracts in the western and central part of the City: "There was 
one point satisfactory in this. In the contracts, the City at that 
time undertook not to compete, and to practically give the com- 
pany a monopoly as far as they were able. "Therefore, the Corpora- 
tion could not compete against them in the eastern portion of the 
City. Under the circumstances, and on proper advice, the board 
had decided not to appeal against the last decision. They did not 
know yet what the City would do—whether they would appeal or 
not—but it seemed very doubtful if they would do so after the 
decision of the judges in the Court of Appeal. But that decision 
complicated matters very much. They had a contract with the 
City for public lighting at so much per lamp, and therefore there 
was no contract in existence iu the westeru and central portion of 
the City. They were now negotiating with the City, and they 
trusted they would makea satisfactory arrangement for the lighting 
of those parts. He could not tell them more about that. But there 
was & point which might arise in ‘heir minds, viz, whether by the 
decision the company had lost their ordinary rights in the western 
&nd central portions of the City. Their provisional order to supply 
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the City was in no way upset, and they were now in the City in 
exactly a similar position as a company in any other district where 
there was no contract whatever with the local authority. The 
general business of the company was not touched whatever. It 
was merely a question of public lighting and some smaller incidenta. 
It was important to this extent. If they were not to have the 
City competing with them with the ratepayers’ money, it was 
important that they should have the contract biuding in some 
portion of the City, and, so far as that went, they had the eastera 
portion of the City. He thought that even if the Corporation did 
go to the House of Lords, and did get a decision in their favour, 
that Parliament would not allow the City to compete. With regard to 
the rating question, he thought they were treated in an uufair way. 
In Southwark, where their works were situated, in 1895, they were 
assessed at £6,348; in 1896, at £8,000; in 1899, at £11,092; and 
this year they were rated at £18,225. When they remembered that 
something like 6s. or 7s. in £ was paid for local rates, it would be 
seen that it was a considerable item to a company whose coffers were 
not well filled with coin. The state of things appeared most unjust, 
because it was common seuse that ratable value and letting value 
ran together, and surely the letting value of that company's works 
would be considerably less in a year with no divideud than in a 
favourable year. Notwithstanding that, they bad been put up 
£7,000, and they had not even a vote in the spending of that 
money. They had appealed against this, and trusted that they 
would get fair treatment before the Committee. The additional 
machinery which they had placed in their works was for the pro- 
duction of continuous current, which simplified the work to a great 
extent, and was also more efficient. Up to March 6th there were 
540,389 8-c.P. lamps (equivaleut) applied for. He could only say 
that whatever questions the shareboldera might ask, there was no 
money to pay them, and none regretted this more than the members 
of the board, who were large shareholders in the company. 

Col. MARTINDALE seconded the motion. 

Mr. Hicks wished to know whether the board proposed appealing 
to the House of Lords ? 

Mr. Fitrcu said he would like to know by whose advice the price 
for current was reduced, for they would have had a dividend of 8 
per cent. had it not been for the reduction. When the Charing 
Cross and Strand Company's Bill was before Parliament, it was 
stated that it could not be supplied profitably under 5d. per unit, 
but last year the average rate was a little over 4d. per unit, which 
represented a very serious loss to the sharebolders. It seemed to 
him a great pity that the rate was reduced. 

Mr. Youna complained of the shameful action of the City Cor- 
poration, who, he contended, had broken contracts solemnly entered 
into, aud had set a bad example not only to other corporations, 
but the whole business community. He was a large shareholder 
and risked his money to do for the City what the City at that time 
was afraid to do for itself. There was no question of the contracts 
until the company became prosperous. The matter seemed to be 
taken very quietly by the people of London, but he could assure 
them that in Liverpool, where he came from, it was talked of, and 
the opinion was there expressed that the members of the Corpora- 
tion had acted in a manner in which they would not dare to act 
their private capacity. ; 

m Jackson asked if the expenses of the law cases had been 
paid. 

Mr. Barney said hee was the town clerk of a large Northern 
borough, and they had been in the habit of looking at tue City Cor- 
poration as leaders of commercial morality, but their faith bad been 
greatly weakened by the way the Corporstion had treated the 
company. He would suggest that the Corporation should recon- 
sider its position and enter into contracte on somewhat similar lines 
to those which they had repudiated. 

Mr. Gunpry thought that while it was true that the company had 
been badly treated by the Corporation, yet at the same time they 
ought to be able to earn dividends on their own merits. It must be 
a valuable business, as was proved by the anxiety of other people 
to compete. The Charing Cross and Strand Company spared no 
effort until they came in to compete, and if the City of London 
Company were not careful they would be beaten on their own 
ground. He thought fresh blood was needed on the board. 

The CHalnman, replying to these and other questions, said they 
had 12 months in which to give notice of appeal. They did not 
know yet wbat the City was going to do, but the board had decided 
not to appeal as things stood that day. If the Corporation could not 
come to any reasouable terms with them, it might be advisable to 
appeal It was not & question of money with the board, but of 
policy. He could not exactly put before them all the details which 
moved them to reduce the rate, but there were reasons which 
induced them to do so when the Bill of the Charing Cross Company 
was before the House of Commons. As it happened, it had resulted 
in a loss to them, and it was a thing which they could see now was 
a mistake. Still, it was possible that if their rates had been kept 
up they might have lost all their customers, and whatever the loss 
might be now, in the end it might have the result that they would 
keep on their circuit the bulk of their customers. It was extra- 
ordinary, so far, how few of their customers had left them for the 
Charing Cross Company. All the law costs had been paid except 
the appeal case. With regard to the publication of the fact that no 
dividend would be paid before the report was issued, that was 
simply carryiug out the practice of all the railway compauies, and 
was done to preveut any possibility of speculation in tbe shares. 

The motion was then carried, and the retiriug directors and 
auditors were re-elected. 

The mectiug then proceeded to consider a number of resolutions 
for altering the company's articles of association, iu urder to briug 
tnem into conformity with the Companies’ Act, 1900. The only 
resolution on which there was any discussion was the third, viz. :— 
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“ Upon any offer of shares to the public for subscription, the com- 
pany may give to any person in consideration of his subscribing, or 
agreeing to subscribe, whether absolutely or conditionally, for any 
share in the company, or procuring or agreeing to procure subscrip- 
tions, whether absolute or conditional, for any share in the company, 
such commission as the directors may from time to time determine, 
provided that the rate per cent. of the commission paid, or agreed 
to be paid, shall not exceed 100 per cent. of the nominal amount of 
such share.” 

Nr. CANDLER wished to add words to the resolution to the effect 
that the amount agreed to be paid for commission should be dis- 
closed on the prospectus. 

The CHAIRMAN pointed out that this was in the Act, and must 
appear, and Mr. Candler withdrew, 

Mr. GUNDRY moved, and Mr. Harvey seconded, an amendment 
that 10 per cent. should be substituted for 100 per cent. 

Mr. BRAITHWAITE said that this would be against the interests of 
the shareholders. If the shares of the company went up to 20 
again, and they had a new issue, they would be unable to offer 
shares to shareholders at par if the clause was offered. 

After some discussion the amendment was withdrawn and the 
clause agreed to. 

After the conclusion of the business, the CHAIRMAN said it was 
absolutely necessary that he should take a year or two’s complete 
rest, and therefore he was about to retire from the position of 
chairman of the company which he had held for many years. He 
would have retired a considerable time ago but he saw rocks ahead, 
and he was not one to desert a ship in need. Now, however, he 
thought the corner was turned, and that he was, therefore, free to 
resign. His opinion was that the troubles of the company in the 
future would be fewer than those of the past, and unless something 
quite unforeseen happened there would be a dividend for the 
ordinary shareholder at the end of the year. His private opinion 
was that the chairman of that company should hold aloof from 
taking part in industrial or financial undertakings coming into con- 
tact with the company, and he had carried that out himself. He 
would urge them to keep in their service the officers who had served 
them so loyally and so wellin the past. He hoped they would shortly 
be able to have the continuous current system in every part of the 
City, for no system was more free from complications, and more 
suitable for the metropolitan areas where the generating station was 
near. He saw no reason why the company should not develop into 
a steady dividend-paying concern. 

A hearty vote of thanks to the chairman concluded the pro- 
ceedings. 


County of London and Brush Provincial Electric 
Lighting Company. 


TEE directors’ report which was presented to the meeting held at 
Winchester House yesterday (Thursday), reads as follows :—The 
directors beg to submit their report and statement of accounts for 
the year ended December 31st, 1300. 

Capital.—The capital expenditure during the year, on account of 
the company's London districts, amounted to £174,481 3s. 4d., 
making the total expenditure in respect of those districts up to 
December 31st last £592,677 28. 3d., particulars of which are given 
in capital accounts Nos. 5, 7, 9, 11, 13 and 15. This expenditure 
was met in part by the issue, in July, 1900, of a further £100,000 
4j per cent. debenture stock, at a premium of £8 per cent. The 
premium received on the above-mentioned issue has been placed to 
reserve for depreciation, repairs, and renewals. 

Recenue.—Balauce from last account after payment 
of the final dividend on the preference shares for the 
half-year ended December 31st, 1899, less iucome- 
tax, and of the dividend of 4 per cent. on the ordinary 


Shares forthe year ended December 31st, 1899, less £ s.d. 

income-tax vet ee iss T is .. 12,594 2 8 
Balance from revenue account No. II., after pay- 

ment of directors' fees, rent, taxes, general establish- 

ment and other charges, wages, aud proportion of 

salaries... a is NN m ins .. 27,367 19 7 


Making a total available revenue for the year 1900, of 39,962 2 3 


From which must be deducted the following items :— 
(a) Interest on debenture stock, including interest on instal- 


ments paid in advance. "T us £9,606 14 10 

(b) Interim dividend on 20,000 6 per cent. pre- 
ference shaies for half-year ended June 80th, 
1900, less income-tax .. - vs "P 5,750 0 0 

(c) Interim dividend on 40,000 ordinary shares 
at 4 749 cent. per annum for half-year ended June 
80th, 1900, less inoome-tax .. Sa Vs . 17,6600 18 4 

23,023 8 2 

Leaving for further distribution . . £16,938 14 1 
'The directors recommend :— 


(a) That payment of the interim dividend on the 20,000 6 per cept. preference 
Shares for the half-year ended June 30th, 1900 less income-tax, be confirmed. 

(b) That payment of the interim divi end on tbe 40,000 orJlinary share- at the 
rate of 4 per cent. per aunum forthe half-year ended June gut u, 1900, less income- 
tax, be confirmed. 

(c) That a further dividend on the 20,000 6 per cent, preference shares for the 
half-year ended December 81st, 1900, le-8 income-ta«x, be declared, and 

(d) 1hat a further dividend on the 40,000 ordinary shares for the half-year 
ended December 81st, 1900, at the rate oi 4 per cent, per annum, le-8 income- 
tax, be decla ed, and that the same be paid to all proprieters registered at 
March 19th, 1901. 


This will absorb £13,300, and leave a balance of £3,638 14s. 1d. 
to be carried forward. Notwithstanding the high price paid for 
fuel during the greater part of the year, the profits derived from 


the Wandsworth stetion the profits have risen from £11,136 10s. in 
1899 to £15,624 8s. 5d. in 1900, an increase of 40 percent. The 
equivalent number of 8 c. . lamps applied for during the year was 
102,003, as against 58,523 for 1899; and the units sold were 
2,990,138, against 1,766,515 forthe previous year. 'The directors 
are glad to report that, as a result of this satisfactory progress, they 
are this year enabled to recommend a dividend out of the earnings 
of the company's London stations without assistance from the 
further realisation of any of the company's investments. These 
results reflect great credit upon the chief engineer, the secretary, 
and the company's staff. The retiring directors are Mr. F. E. 
Savory and Mr. Joseph Shaw, who are eligible for re-election. The 
auditor, Mr. R. H. Marsh, also retires, and is eligible for re-election. 


LONDON STATIONS. 


St. Luke and Clerkenwell, Eastern Holborn, Western Holborn and St. Giles.—The 
balance to credit of revenue for the 12 months ended December 81st, 1900, 
amounted to £17,239, details of which are given in revenue accounts Nos. 6, 8 
and 10. In these districts, the total aceplications to December 31st last, 
including power, represented the equivalent of 148,195 8-c.r. lamps, of which 
119,076 were then connected to the mains. The applications for the year 
represented an increa e of 62,272, ant the connections an increase of 57,838. 
At the same date 165 users of motors, aggregat ng !,171 H P., were supplied from 
the company's mains, -howing an increa-e of 798 H.P. for the year, and further 
applications have since been rec-ived, raising the total to 214 applications, 
representing 1,941 H.P. The special plant erected for the generation of con- 
tinuous current for power purpos-s will shortly be insufficient, and further 
machinery has been ordered to meet the rapidly increasing demand. Additional 
plant for ihe lighting supply has also been ordered for delivery in time for next 
winter. The Board of Trade granted a Competing Order, which was confirmed 
in the last -ession of Parliament, to the local authorit‘es in the company's 
East End districts, and your directors have accordingly lodged the company's 
claim for compen-ation as provided for ander the Order referred to. ' 

Wandsworth District (inovuding the Parishes of Putney, Wandsworth, Clapham, 
Streatham and Tooting), Camberweil and St. Georye-the-Martyr, Southirarx.— The 
balance to credit of revenue for the 14 months ended December sist last 
amounted to £15,624, details of which are given in revenue accounts, Nos. 12, 
14 and 16. Iu these districts the total applications to December Zlst last 
represented the equiva ent of 96,607 8-c P. lamp-, of which 90 472 were then 
connected to the mains. he applications for the year represented an inorease 
ot $9,781, and the connections an increase of 85,825. In order to meet the 
increasing demand in these districts, additional plant has been erected at the 
company’s station on the Wandle. 


INvVERTMENTS IN PROVINCIAL ELECTRICITY SUPPLY COMPANIES. 


The Bournemouth ana Poole Electricity Supply Company, Limited.—This com- 
pany con in «es to make satisfactory progress The dire. tors have recommended 
the payment of a dividend on the ordinary shares of the company at the rate of 
6 per cent. for tue year ended December 81st, 1900, less income-tax, as against 
5 per cent. for the previous year. 

The Dover Electricity Supply Company, Limited.—This company has made 
satisfactory progress during the past year. The balance from revenue account 
for the year ended December 81st last has allowed the payment of a dividend 
on the share capital of the company at the rate of 84 per cent. per annum, as 
against 8 per cent. for 1899. 


The Scottish House-to-House Electricity Company, Limited.—Batisfactory terms 
have been arranged for a transfer to this company of the. Electric Lighting 
Order for the adjo ning borough of Airdri», and an agreement has been entered 
into with the Airdrie Corporation for both public and private lighting. The 
company has aiso acquired the interests of the Airdrie and Coatbridge Tram- 
ways Company in the Aicdiie and Coatbridge Tramways Act, 1900, aud is pro- 
moting a provisional order in the present session of Parliament, under agree- 
8 vay the Coatbridge Corporation, for the construction of tramways in 

atbridge. 


Liverpool District Lighting Company. 


TBE report for the year ending December 81st, 1900, states that the supply of, 
electricity at Waterioo shows ;atisfactory progress, the number of lamps con- 
nected as the end of the year being 6,244, as against 4,213 at December 31-t, 
1899, an increase of nearly 5U per cent. The revenue from this bu-iness during 
the same period has in reased from £1,504 to £2,388. Owing to the advances 
in the price of fuel, the resultant protit has not come up to expectations. Ia 
accordance with a resolution passed at the extraordinary general ineeti. ig in 
March last, the co pany have sold the Gateacre portion of their business to 
the Garston Electric supply Company, Limited, for the sum of £20,000. Of 
this amount £10,000 has been received, aud the balance is to be paid on or 
before June lst next, together with interest at the rate of 5 per cent. per 
annuum. A fair amount of contracting aud manufacturing business has been 
secured by the c mpany, but owing to the keen competition prices for this class 
of work are very low. The company have made it a rue that ouly the very 
best c ass of material should be used and thoroughly good workmen employed, 
and think that their olients are beginning o appreciate this fact. Tue total 
profit for the ye ir amounts to 4981 18s. 8d., of which £473 bs. 5d. has been 
applied to deprecia: on and 2100 deducted from Parliamentary expenses, 
din with the balance from 1899, the sum of £551 4s. lld. to be oarried 
orward, . 


Norwich Electricity Company. 


THE annual meeting of this company was held last week, Sir Charles 
Gilman presiding. 

The CHAIRMAN, in moving the adoption of the report, thought there 
was cause for congratulation iu beiug able to present so good a 
report. The contiuued increase in the amount of the compauy's 
business was eutirely satisfactory, the advance being about 4&3, OOO 
over the previous year. Agaiust this, however, they had to set the 
great advance in the price of coal, and cousequently they had not 
derived the benefit they should otherwise have done from the 
increased income. However, he thought the general result 
extremely satisfactory, there being a balauce in hand of sume £9.30 
more at the eud of the year than 12 months ago, which showed the 
progressive state of the busiuess. The extension of their business 
naturally led to a large iucrease in maius aud machiuery to provide 
for the wants of their new customers, thus necessitatiug a con- 
siderable capital outlay, as it was necessary to have the latest aud 
best kind of machiuery. The outlay for the past year on this 
accouut had beeu met by loaus from the company's baukers, aud it 
was now iutended to issue a further number uf shares which would 
euable them to repay this loau aud provide the necessary meaus 
for increasiug the mains aud machinery during the current year. 

Mr. Wixp seconded the adoption of the report. He thought to 
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keep up a 6 per cent. dividend in such a company as this was a 
thing not to be despised, especially in view of the very large 
increase in the expenditure for coal during the last year. Although 
they were unable to increase the dividend there was a set off in the 
issue of the new shares, as a very considerable bonus was given in 
offering the new shares at the low figure of £14, which was much 
below the market price. 'The necessity for issuing new capital of 
course arose from the want of machinery, and it might be asked 
when was this to come to an end. He did not know if it ever 
would. It was one of the necessities of electric supply that as 
demands come on fresh capital must be raised, so that the wants of 
the city might be supplied, and he hoped the city would go on 
extending. 


* 


Imperial Tramways Company.—Mr. George White, 
who presided at the meeting of this company held st Bristol on 
Saturday, in moving the adoption of the report made a few remarks 
regarding the Darlington and Reading tramways. He then referred 
to the Middlesbrough, Stockton and Thornaby electric tramways 
undertaking, which showed a quiet but steady growth. The London 
United Tramways Company's undertaking, in which the Imperial 
Company had taken a further interest during the past 12 months, 
had made great strides during this period in the various construction 
works which have been carried through, as well as in the large 
additional territory which they had secured from Parliament. They 
had met with obstacles of every possible kind, but, without going 
into the details of the exact position at the moment, they had good 
grounds for believing that they would be able to give to Londoners 
the benefit of an important electric traction scheme in their western 
suburbs during the next few weeks. | 


Stock Exchange Notices.—Application has been made 
to the committee to appoint a special settling day in and to grant a 
quotation to—Cape Electric Tramways, Limited.—Further issue of 
40,000 shares of £1 each. The committee has further been asked to 
allow the following to be quoted in the Official List :—Buenos 
Ayres and Belgrano Electric Tramways Company, Limited.— 
£120,000 5 per cent. second debenture stock, in lieu of provisional 
certificates now quoted.—100,000 ordinary shares of £5 each 
(special application). Kensington and Knightsbridge Electric 
Lighting Company, Limited; and the Notting Hill Electric Light- 
ing Company, Limited.—Further issue of £26,991 4 per cent. 
debenture stock. 


Direct United States Cable Company, Limited.— 
The board have resolved upon the payment of an interim dividend 
of 3s. per share (3 per cent. per annum) for the quarter ending 
March 31st, 1901. 


Globe Telegraph and Trust.—The directors have 
declared an interim dividend of 2s. 6d. per share on the ordinary 
shares. 


Richmond (Surrey) Electric Light and Power 
Company.—The meeting of this company was held at Moorgate 
Court on Tuesday last. The proceedings were private, and we were 
not allowed to have a copy of the directors' report. 


Held Over.—The great pressure upon our space this 
week compels us to hold over a number of directors’ reports and 
meetings. | 


—— 
TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending March 
22nd were £407; corresponding week last year, £870; increase, £87 
Total to date, £4,662 ; Sore Donde 5 last year, £4,228; increase, 
£439. Miles open, 83. Partly elect and steam. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending March 
29rd were £162; corresponding week last year £188; decrease, £96. Total 
to date, £1,736 ; corresponding period last year, £1,872; decrease, £136. 


Bristol Tramways and Carriage Company.—The receipts for the week endin 
March 22nd were £8,575 15s. Id.; corresponding period last year, £2,40 
18s. 7d. ; increase, £1,175 1s. 6d. i 3 : 


Central London Railway.—The receipts for the week ending March 28rd, 
were £6,188; previous week, £6,157; increase, £81. Total receipts to date 
(12 weeks), £78,007. Miles open, 6. 


City and South London Railway.—The receipts 
24th were 22,082: co nding week last year, £1,853; increase, 1 
extension open) £729. Total to date, £24,286; corresponding period last 
year, £14,579; increase, £9,657. Miles open, 1901, 43; 1900, 83. 


Dover Corporation Tramways.—The receipts for she week ending March 
28rd were £154 18s. Id.; corresponding week last year, £187 88. 9d.; 
increase, £17 4s. 4d. Total to date, £1,844 178. 94d.; corresponding period 
last year, £1,723 148. 14d.; increase, £121 3s. 8d. Miles of track open, 8; 


Car miles ran, 1901, 4,981; 1900, 4,559. Number of cars, 11. 


Dublin United Tramways Oompany.—The reoeipts for the week ending 
March 22nd were as follows :—D. U. T. Oo., electric oars, £8,076 7s. Id.; 
D. B. D. Co., electric oars, £646 18s. 6d.; total £8,722 Os. 7d.; ocorre- 
sponding week last year—D. U. T. Co., electric cars, £2,778 8s. 11d.; ditto, 
horse cars, £47 11s. 6d.; D. 8. D. Oo., electric oars, £565 0s. 2d.; total, 
£3,391 1s. 6d.; inorease, £880 198. Id.: aggregate to date, £43,865 15g. 9d. ; 
aguregate to date last year, £40,305 168. 9d.; increase, £8,660 19s. 5d. The 
mileage worked is 45 miles electrically, as against 42 miles electrically, 
2 miles by horses, for the corresponding period last year. 


Glasgow Corporation Tramways.—Receipts for week ending March 16th, 1901, 
£85,000 17s. 6d., as compared with £8,356 7s. 2d. for same period last year. 


Liverpool Overhead Railway.—The receipts for the week ending March 
24th were £1,475; corresponding week last year, £1,219; inorease, £256. 
Total to date, £17,744; corresponding period last year, £16,860; increase, 
£884. Milas open, 6 miles 57 chains. 


for the week ending March 


STOCKS AND SHARES. 


Wednesday Evening. 
THERE has been little during the past week to encourage investors 
to enter Stock Exchange markets, and the general trend of the 
prices given on the ensuing pages is downward, like that of gilt- 
edged and heavy securitiea in other departments. The flatness of 
Consols, which has resulted in the price dipping lower than it has 
been for nine years, is naturally affecting the financial situation, and 
the monied world will sigh with relief when the Budget is presented 
on April 18th next, after which brighter itimes may be expected, 
since the worst about the coming Loan will then be known. 


It is interesting to record that Stock Exchange gossip talks of an 
issue of 50 million Consols at a minimum price of 94. The 
suggested quotation looks ridiculously low, but fresh emissions now- 
adays have to be made at tempting figures; the public is still coy. 
We hear that there is every likelihood of a new Debenture issue by 
the Charing Cross Electric Supply Company. No details have so 
far transpired, but we shall not be absolutely amazed to hear that it 
will assume the shape of a 4 per cent. Debenture stock offered at par 
to existing shareholders. The shares are unchanged on the week. 
City of Londons are dull; so are Metropolitans. The cause for the 
drop in the latter is the eternal Marylebone situation. This time 
the market is looking apprehensively at the action of the local 
authorities ia approaching Parliament for further powers. 


Brompton and Kensington are in good demand, and the price 
shows a slight narrowing in the right direction. Kensingtons have 
also improved. The increased dividend and the fact that the 
shares pay an investor better than any other of the same description 
(to which our last week’s table drew attention) are securing support 
for the company’s shares. South London Electrics are 3, although 
the report is considered bad. Westminsters have receded 108. on a 
few sales. The new shares are now identical in every respect with 
the old, but some stupid redtapism on the part of the Stock 
Exchange officials has, up to the present, denied the quota- 
tion of the two classes in a single line. Consequently the dealers 
are declining to furnish the Official List with any price at 
al for the new shares Woolwich Electrics, for long time 
practically dormant, have come to the front this week, and are 
now 14. No doubt the capital report has brought in the recent 
buyers of the shares. | 


Electric Constructions have not regained their drop of a week ago, 
although the idea that the company had made a serious loss over 
one concern is now known to have been a mare's nest. In the same 
section Edison & Swan 4 per cent. Debenture stock is downa point, 
following the declension in the price of the Preference last week, 
and of.the Ordinary a fortnight since. Willans & Robinson main- 
tain their position at 12, despite the proposed raising of the share 
capital from half a million to £750,000. The company’s report 
speaks of growing business, and shareholders will not complain at 
being presented with a bonus of 2 per cent. over and above the 
dividend at the rate of 10 per cent. perannum. British Westing- 
house Preference, as a speculative investment, appear to deserve 
some attention. They are entitled to a 6 per cent. dividend, and 
the price of the £5 fully paid shares is 49. The works, it is stated, 
are being equipped with all the most modern machinery. 


Marconi’s shares are being dragged forth to the light of day again, 
the market this time having broken out: in the Kaffir Circus. The 
closing price to-night is 3,5, and the business, of course, is largely 
professional. Telegraph Construction shares are down a £1, but 
Manufacturing have not moved. Movements in this department are 
generally towards lower values. British Aluminiums at 8 are 
10s. off, and India-Rubber Debenture stock isa point lower. The 
appearance of a possible seller is quite sufficient for prices to be 
marked down inthe less negotiable securities, so touchy are the 
times. 


Globe Telegraph shares are unaffected at the announcement of 
the usual 28. 6d. interim dividend, and Submarine Cables Trust 
Certificates continue at 1264. The Telegraph market is almost 
lifeless, and there is not a single quotable change in its price list. 
The Chinese crisis still keeps Fastern Ordinary stock dull, but the 
slight decline of last week has gone no further; Eastern Extensions 
are still 14. 


Central Londons are hard, the Ordinary remaining at £9. The 
agitation now proceeding in certain quarters for the appointment of 
an investigatory Committee is coldly regarded in Capel Court. The 
directors are fully capable of managing the company by themselves, 
according to Stock Exchange views. Waterloo and City stock is 
up a point. British Electric Tractions are good, but the Prefer- 
ence have lost the £1 a share advance registered last week. 
London United Tramways Debentures are 3 premium. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


— Pu: done 
Present Dividends for Closing 
Bee pe Bhare dhe lasi thre years. | yaron anh, | March dcn. | Maron Mi» 
Highest. | Lowest. 
96,900 | African Direct Telegraph, 4 % Debs. 99 —102 99 —102 sdi es 
119,700 | Amason -Telegra b 5 9 5 % Debs., Nos. 1 to 1,350 Red. 55 — 65 55 — 65 ass sts 
822,700 | Anglo-American Telegraph ze 50 — 53 50 — 53 50 d 
9,088,540 Do. do. 6 v Pref. 94 — 96 94 — % . | 952| 94 
3,088,540 Do. do. Deferred ; s 8 — 84 8 — 84 8 los 
44, Chili Telephone, Nos. 1 to 44,000  ... 3 — 34 3 — 84 se - 
13,933, n Cable 165 —175 165 —175 is ds 
1,589,496? Do. do. Sterling & 500 ) year 4 4 % Deb. Stock Red. Stock 102 —104 |102 —104 a : 
16,000 Cuba ta eee 71— 84 71— 83 eve es 
6,000 10 % Pref. eee eee eee eee . 16 — 17 16 ms 17 163 oe 
12,931 Dike B Spanish Telegraph  ... ie 3— 4 3— 4 a ís 
6,000 Do. do. 10 Y Cum. Pref. à 9 — 10 9 — 10 - 92 " 
30,000 Do. do. 4% € Debe. : ; 100 —10495 |100 — 1049, ... 
60,710/| Direct United States Cable. A ` T 93— 103 92— 104 10 
108,300 | Direct West India Cable, 44 95 Reg. Deb i i 99 —102 99 —102 is 
4,000,000 | Eastern Telegraph, Ord. S EX 143 —148  |143 —148 1452 1431 
1,826,888 Do. 9i - Mp E 93 — 96 93 — 96 93 
1.482, 2687 Do. Mort. Deb. Stock Red. m 113 —117 113 —117 1143 114 
,000 | Eastern Extension EA and China Telegra 144— 142 | 144— 143 14H| 148 
50,000 Do. Nos. 250,001 to 300,000 (iss. at £3 a Telegraph - 13$— 1 132— 14i 132 " 
320,000! Do. o Deb Btock 111 —116 111 —116 yos "T 
Eastern an uth African ‘Telegraph, 4 % Mort. Deb. xc a 
300,0007 Nos. 1 to 3,000, red. 1909 99 —102 99 —102 101 | 100% 
200, 000% Do. 4 % Reg. Mt. Debs. (Mauritius Bub.) 16,000 255.4 101 —104% 101 —104% | ... | «. 
180, 227 | Globe Telegraph and Trust ... Sui ee $us 10 | 5j 5196 9$— 103 9$— 103 10 93 
180,042 Do. do. s 55 ex „1068 " 14$- 151 142— 152 153 | 14H 
150,000 Great Northern Tel 10 123 Vis 32 — 34 82 — 34 DU s 
82,000 |{ Halifax and Bermuda dane th $ ist 44 KEN S200 Bed ) 100 99 —102 | 99-102 | .. | .. 
17,000 | Indo-European Telegraph  .. sas ..| 25 10 * 10 * se 47 — 51 47 — 51 " ‘3 
100, 0007; London Platino- Brasilian Telegra h, 6 % Debs. ... . | 100 .. |193 —106 |103 — 106 " see 
72.680 Montevideo aa ones Limited, Ord., Nos. 1 to 72,680 .. Li 35 uj " i— i— i Pre oa 
86,492 Do. do. 5% Pref., Nos. 1 to 86,492 114 m" i— 1 i— 1 - "a 
590,000 | National 5 1 to 590,000 - S ies 5 | 6 5 5 31— 38 33— 38 356 3k 
15,000 6 % Cum. 1st Pref. ... sis ..| 106 6 6 11 — 13 11 — 13 on ed 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 10 — 12 10 — 12 104 T 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 5 44— 4$ 48— 46 48 49 
2,000,000! Do 2 Deb. Stock Red. ... Stock 33 34 33 92 — 95 90 — 93 92 90 
500,000 Do. Deb. Stock Red... 100 | ... — | 4 97 —100 97 —100 97 abe 
171,504 | Oriental Telephone Elec., Nos. 1 to 171, 504, fully paid 1/595 |5 V 1i 1j 2s 
100,000/| Pacific and European Tel., 4 % Guar. Debes., 1 to 1,000 .. |100/ .. | .. | ... 99 —102 | 99 —102 2 
11,839 | Reuter's.. se "" 8 5 5 VU 74— 8 74— 83 855 
3,381 Submarine Cables "Trust is e is Cert.) ... ees *. |124 —129 124 —129 , 
,000 | United River Plate Telephone m . 51692517 N 44— 5 4j— 5 is 
40,006 Do. do. 5 % Cum. pref. "Nos. 1—40,000 b ee oe eee 4$— ee 
179,947 Do. do. 5 Y Debs. ... be .. [Stock] ... "m" .. |103 —106 |103 —106 os 
171,000 West African Telegraph, 5 Y Debs.... 100 45 em 97 —100 97 —100 8 
30,008 | West ae of America, Nos. 1—30, 000 and 53 ,001—59, 008 2$ | ... wee on i i— M 
150,000 Do. do. 4 95 Dets., 11,500 gua, by Braz Bub Tel. | 100 | .. s .. | 99 —102 99 —102 $ . 
207,930 | Western uiae E" Ltd., Nos. 1—207,930 .. oe 107 7 V... | 132— 144 134— 14d 135 - 
75,000 Do Debs, 2nd series, 1906 - | 100] ... due .. |101 —104 101 —104 ii ; 
948,777 do. Deb. Stock Red. - ..|100| .. ini .. 102 —105  |102 —105 85 ae 
88,321 | West India and Paes ph .. $ 185 „ 10 2 5 11 1— 1— ^ ss 
,063 Do. do. do. 6 V Cum. lst Pref. .. 10 ws és 6— 7 6— 7 6§ 6$ 
4,669 Do. do. do. Cum. 2nd Pref. .. JO | ... š 5— 7 5 — 7 is ads 
80,000 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 5 avs 103 —106  |103 —106 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 | 5 6 6 6 | 7— 8 | 7$— 8 | 8 . 
12,000 Do. do. 7 x, Cum. Pref... Bil: asc vis UM 8— 9 84— 82 "T i 
50,000 E Cross and Strand Electricity Supply 58 V 9 9 9 — 10d 9 — 10 9§ - 
20,000 do. do. 4196 Cum. Pref. 5| . jd $us 54— 52 | 51— b ies de 
34,000 eCheleca Electricity Bupply, Ord. 516% 6 %5% | 5$— 63 5$— 6 6i - 
150,000 Do. do. b Deb. Stock Red.. Stock m . |109 —112 109 —112 "T bos 
70,579 | City of doudou] Electric Lighting, 40,001—110 579... 10 6 4 71— 88 7 — 8 84 "à 
410, D 6 % Cum. Pref., 1 to 40,000 . 10 6 js . |13 — 14 13 — 14 se . 
400, 000 5 95 Deb. Btock, Berip. (iss. at £115) ‘all paid m ied . 122 —127 121 —126 1223 5 
40,000 County d Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 ng 4 41 „ 8— 9 8— 9 8¥ is 
20,000 do. do. 6 % Pref., 40,001. -60,000 10/89, | .. | . 113— 123 | 1143— 194. | ... » 
200,000 Do. 44 Y Deb. Stock, Prov. Certs (all paid) Rd. .. C —109  |106 —109 bis 
35,500 | Edmundson's Elec. Corp., Ord. Shares st 517% 3— 53 | 43— ii 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. 100 108 —106 103 —106 i 
110,000 | London Electric Supply Corporation, Limited, pa T SL. aes 11— 12 11— 12 T 
49,840 pe do. do. do. 6 % Pref. 5 6 V 3 — 4 3 — b din 
250,000 do. do. 4% 1st Mt. Db. Stock Rd. Stock.. . | 98 —101 | 98 —101 ia M 
85,000 Mies clic Electric Su ly, 101 to 62,500 ios 10 | 5 * 5 * 6 * 124— 134 12 — 13 12g 
220, 0007 Do. 43 Mortgage 5 Btock |. 110 —113 110 —113 - 
250,000 Do. 33 vide Deb. Stock Red. . 97 —100 97 —100 
6,452 | Notting Hill Electric ses 91705 6 9 154— 163 | 154— 163 
40,000 St. James's and Pall Mall Elec Electric Light, Ord. : 175 T 165 134— 144 133 — 14i 
20,000 Do. do. 7 V Pref., 20,081 to 40,080 81— 81— 91 
150,000 Do. do. 38% Deb. Stock Red sae 98 —101 98 —101 
12,000 | Smithfield Market Elect. Supply, | Ort. — s ‘i 2— 23 2— 9i 
50,000 Do. do. Deb. i ds 100 PR 80 — 90 80 — 90 
65,000 | South London Electricity supply, 5 21— 24— 33 ds 
79,900 | Westminster Electric Supply, Ord., 101 to ‘80,000... 5 12 v 19 [4 103% 12 — 13 114 — 124 124 
aoe * Bubject to 1 fully paid. Quotations on Liverpool Stock Ex s; 
otherwise stated all shares are deferred share being capital. 
Dividends marked § are ane —— the next. 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MAN PERENNE AND INDUSTRIAL COMPANIES. | 


Stock Closing Closing 
Present Dividends for 
NAME. or Quotation Quotation 
Issue. Snare. the last three years. Mar. 20th. | Mar. 27th. | 


8— 9 „„ 
91 —95 |91 — 95 
15 —16 |15 — 16 


20,000 | British Aluminium 7 95 Cum. Pref. . 
300,000 Do. do. 5 95 1st Mort. Deb. Stock Red. 
45,000 | British Electric Traction 


50,000 Do. do. 6 95 Cum. Pref. 124— 134 | 111— 123 
350,000 Do. do. 5 95 Perpetual Debenture Stock "M 120 —123 120 —123 
85,0007 |+ British Electric Works Co., Ord. £1 shares, 50,001— 135,000 Ys— ml it Ò 
50,000 |f Do do. 695 Cum.Pref,1—50,000 .. Aa Wb AMENS 
500 |f Do. do. 4} % 1st Mort. Deb. ; 85 — 90 85 — 90 
70,000 | British Insulated Wire Ord. . as ‘its 5 15 * 20 9 15 5 * 10 — 11 xd| 10 — 11 
70,000 Do. do. 6% Cum. Pref. o ‘ie aA 5 5$— 61 5$— 64 
90,000 | Brush Elecl. Enging, Ord., 1 to 90,000 "- 2 E- 6 9 UN 18— 1i 14— 13 
90,000 Do. do. as 6 % Pret., 1 to 90,000 550 2| 6 e asi 21— 28 21— 928 
125,0007 Do. P 1 Deb. Stock ine ... [Stock] ... rT .. |103 —108 103 —108 
108,710 Do. Perp. 2nd Deb. Stock .. [Stock] ... esa .. 101 —103 101 —103 
. 30,000 | Callender's Cable PELA e shares, Nos. 1—30,000  ... 5 15 Y 15 . | 15 — 16 15 — 16 
40,000 Do. do. 5 % Cum. Pref. "i . T" va 54— 6 54— 6 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red see |Btock| ... ‘at *. |109 —113 109 —113 
206,297 | Central London Railway, Ord. Shares vu - "Me S id T 8$— 91 83— 91 
78,703 Do. do. Pref. half-shares .. Pd "v BI. 2 ver oti 41— 5} 4j— 54 
78,703 Do. do. Def. do. ** iei A 5 | uda aes 4— 44 4— 43 
855,000 | City and South London Railway  .. "s .. Stock 2495| 1$95| 14%| 46 — 50 46 — 50 
37,500 Do. do. Ord. shares Nos. 22 501 to 60,000 . "v 10 sale vy na 4— 6 4— 5 
54,000 | Crompton & Co., Nos. 1 to 54,000  ... $4.9 * TE 31— 32 31— 32 
Do. 5 & 1st Mort. Reg. Debs., 1 to 900 of ` PT "t 
100,000 £100, and 901 to 11 000 of £50 red nee ae =“ .. |100 —103 100 —103 
99,261 | Edison & Swan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 5| 6 N 6 1i— 2 14— 2 
17,139 Do. do. do. “A” Shares, 01—017,139  ... 5| 6% 6 3 — 4 3— 4 be 
344,023 Do. do. do. 4 €, Deb. Stock Red xd ROO 1. acs - 88 — 90 87 — 89 ; J 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. sa 100 = ‘i 96 —100 96 —100 . 
112,100 | Electric Construction, 1 to 112,100 26 6 95 14— 21 1$— 21 ee a 
25,000 | Do, do. 7 Cum. Pref., 1 to 25,000...  ..| 2| 7 isi 21— 3 24— 3 — 
182,500 | Do. do. Perp. 1st Mort. Deb. Stock ... Stock| ... | .. 101 —104 101 —104 —— 
9,600 Greenwood & Batley, 7 d) Cum. Pref, 1 to 9,600. 10| 7% 7 x 10 u. pu | Soe 
35,000 | Henley’s (W. y Telegraph Works, Ord. .. iii "és 5 | 14 15 20 %| 15 — 16 15 — 16 oe 
35,000 Do. do. 44 €, Pref. ... 517 ies 5 6 — 6 | waa 
50,000 | Do. T do. 44 Mort. Deb. Stock... Stock i 107 —111 107 —111 | Bo 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works «v ] 10110 €! 10 € 21 — 22 21 — 22 a 
300,000 Do. do. do. 4% 1st Mort. Ded. 100 ... 102 —105  |101 —104 d e 
37,500 Liverpool Overhead Railway, Ord. Td „ A01] See, 38% 34% 7$ — "i 7$— 7 — 
10,000 |f Do. do. Pref, £10 pe. 10 5 & 13 — 194 18 1 — 
37,350 Telegraph Construction and Maintenance „„ 15 e 174% 38 — 42 37 — 41 — 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 . | 100 K . 101 —104 101 —104 EU 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ...  ... 5 8 %| 12 % 1i—3434 ]1b— MERC 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000.. 5 54— 6 54— 6 1 
540,000/| Waterloo and City Railway, Ord. Stock... — .. £00 37 39 395,93 — 96 | 94 — 97 pa 1 
t Quotations on Liverpool 8tock Exchange. 1 Unless otherwise stated all shares are fully paid. i . 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
C a n n and and c Ligh 
3 ray say iring, bj paid F | gee g ar 1 = a ally (fully s (tally pad), 0-1 17 CON 
Oldham, Ashton, and Hyde Electrio 1216 pd.) Ord., 16—17, tures, 102—104, Dividend, 1900 
bo. do. 1. (£10 pd.), 10— L. Parker, £10 (fully paid), 163. 
* From Birmingham Share List. Bank rate of discount 4 per cent. (February 21st, 1901). 
MARKET QUOTATIONS, Wednesday, March 27th. 


CHEMICALS, &o. | This week.| Last week. = or Deo. METALS, &o, (continued.) 
& Acid, 1 baa o Ww pM HEN 5J- 5/- g Copper Sheet ee per ton 
a „ Nitric * . per cwt. 227 22/- | g9 „ Rod per ton 
a „ Oxalic va S per owt. 82/- 82/- e e (Eleotrolytic) Bars per ton 
a " Bulphurio .. * .* per ewt. 5/6 5/6 e " " per ton 
a Ammoniac, Sal per ewt. 89/- 89/- 0 " EN Ee .. per ton 
s Ammonia, Muriate (crystal)... per ton £38 10 £33 10 € » " H.C. Wire Per Ib. 
+. per ton £80 £80 | f Ebonite Rod .. * oe .. per lb. 
i Bleachi powder T per ton £7 " Sheet zm zm .. per lb. 
a Bisulphide of Carbon .. . per ton £15 £15 si n German Silver Wire ... per lb. 
a Borax is ie +» per ton £17 10 £17 10 - h Gutta-percha fine . ed +» per lb 
Bensole (90 200 0 n .. per gal. 1/- 7/- Á | AhIndis-rubber, Para fine 75 ee 
). á .. per gal. 5/6 5/6 è | Iron, Charcoal Sheets per ton 
L . +» per ton £25 £ | | $ , Pig (Cleveland warrants per ton 
Nitrate per ton £25 £25 á € 4, Fo h according to e 
White Sugar per ton 1 1 | $4 4 Borap, heavy. E 
» TN Pe i, és * Der = sn 10 £27 10 t n Wire, ‘galvanised No.8 .. per ton 
a Methyla p v és r gal. 2/ 2/6 | 
a Naphtha, Solvent( at 160? C). — fal. 5/6 5/6 | | 9 Lead, English Ingot ii ali at 
a Potash, Bichromate, in casks.. per Ib. er JN g » Sheet. per ton 
a „  Caustic (15/8095) .. per ton * p- Manganin Wire No. 28 .. .. per lb. 
a „ Bisulphate . per ton £35 £35 $6 e. perbot. 
a Shellac .. .. per owt. 64/- - 64/- à d Mica (ia original cases), small .. per Ib. 
a Sulphate of Magnesia .. per ton £4 10 £4 10 75 d n " " medium per Ib. 
a Sulphur, Sublimed Flowers . per ton £6 £6 5s. k d per Ib 
A s Recovered i . perton | £510 £5 10 | p Phosphor Bronze plain pe per Ib. 
a .. per ton £5 £5 ; p " ed bars * per lb. 
a Soda, Caustic (white 10%) .. perton | £1015 £10 15 f p " oe per Ib. 
6 w .. per ton £8 £8 | : 0 platinum ‘ie per oz, 4 
E — ERA casks . per lb. 934. 93d. | * p Silicium Bronze Wire per Ib. 10 fd. to 1/j 
: Bteel, WEE EA ;d'ngtodesc'p'n per ton 3 
n” " - 
METALS, &o. ! " gTinblok .. .. . . ver ton i 
b Aluminium Wire, in ton lots.. per ton | g » foil ik per lb 1,9 
b Bheet, in ton lots — rn 21 191 " n „ wire, Nos. 1 to 16 . per lb. 
p Babbitt's metal ingots.. a " = 2804 to 2146 sy | p White Anti- friction Metals — i 
e Brass (rolled metal 2" to 12”) basis ber Ib. 7zd. e | “ White Ant" brand . per ton £40 to £70 | £40:to £70 | 
€ „ Tube (brazed) .. a i j Yarns, Cotton, Single 101b. b’ndl’s per lb. 9d. 94. | 
8. s „ (solid drawn) — 15 | a * "T „ Best Flax, lea per lb. 6d. 
€ „ Wire, basis T per lb . . l T j 4, Hemp, 8 ply 10 lbs. per Ib. 4 
e Copper Tubes (brazed) per lb, lid. 11d. : " » Russian, 10 lbs. .. per lb. | 
» (solid drawn) . per lb. | 103d. ro | Ss | H » Jute, 180 ibs. rove .. per ton 414 i 
4 Copper Bars (best selected) .. per ton | £84 10 | 10s. inc. | k Zinc,Sh’t.(Vielle Montagne ond.) , Per ton c £21 


a Messrs. G. Boor & Co, f India-Rubber, G.-P. and 3 Works 
Quotations: | ^ The British Aluminium Co., Ltd. [enam Messrs. James & Qu 
Bolling & 8 
Meus. — Feo a Os, Digitlzed 


by ` b" 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE SUB-STATION 


MACHINERY. 
By A. C. EBoRALL, Member. 
(Abstract of paper read on Thursday, March 14th, 1901.) 


POLYPHASE systems of generation and transmission, combined with 
direct current distribution from sub-stations, are very much in 
evidence at the present time, in connection with many large light- 
ing and traction schemes, and there is little doubt but that the use 
of such combined systems will greatly extend in the future. The 
author does not profess to put forward anything new, but merely to 
bring up for discussion some working notes on the subject. It is 
always to be understood that the author has in mind the case in 
which very large amounts of power, transmitted at high pressures, 
have to be handled—the modern case, in fact. Moreover, on 
account of their greater commercial importance, three-phase systems 
are more particularly considered. 

Considering the general case, applicable to large towns, the poly- 
phase current will usually arrive at the sub-stations in the supply 
area at a pressure between 5,000 aud 10,000 volts between lines; the 
work to be done comprises the conversion of the whole of the 
current in question iuto direct current at 2 x 220 volts for lighting, 
or 500 to 550 volts for traction, together with the provision of 
meaus for regulating the current aud feeding it into the low 
pressure networks comprised iu the area. The size of the units in 
the sub-stations will vary in general between 300 and 1,000 Kw. 
output. 

(a) Asynchronous motor-generator equipment. 

This type of sub-station equipment consists in the employment of 
& number of polyphase induction motors driving an equivalent 
number of direct current generators; the motor-generator units 
will be of such a size that the high-pressure current can be led directly 
into the motors, and consequently the equipment and operation of 
the sub-station will be of the simplest possible character. No 
starting gear has to be provided beyond a simple rotor resistance 
for each motor, there is no synchronising to be done, and the 
regulation on the direct current side is made on the fields of the 
generators, either Ly hand or by compound windings in the usual 
wa 

The construction of such motors lends itself so well to bigh insula- 
tion of tbe stator that motors as small as 150 H.P. can be perfectly 
satisfactorily (and cheaply) built for pressures of 5, 000 —6, O00 volts. 
With large units it does not pay to employ step-down transformers, 
at any rate up to 10,000 volts. If the motors are less than about 
500 H. p. individual output, aud the pressure greater than this figure, 
it may pay to employ transformers, because the amount of slot 
insulation required will probably be found to be excessive, neces- 
sitatiug the employment of motors of large dimensions compared 
with their output. 

With the high pressure current led directly into the motors, the 
best arrangement for the sub-station will usually consist in employ- 
ing startiug switch pillars for the motors, the direct current board 
being away against a wall. The rotor resistauce and stator starting 
switch should be interlocked, and thus the starting up of each set is 
performed by one movement of a hand wheel. The employment 
of a starting switch pillar adjacent to the motor possesses the great 
advantage of reducing the length of the heavy rotor cables to a 
miuimum (an important point). 

It is etandard practice nowadays to build all induction motors of 
large size (having wound rotors and slip rings), with an arrangement 
for short-circuitiug the rings and lifting up the brushes after the 
motor has attained full speed. It is perfectly possible to start up 
the sets from the direct current side, but in general this is not so 
convenient. 

(b) Synchronous motor-generator equipment. 

With this equipment, synchronous polyphase motors operated at 
the line pressure take the place of the induction motors referred to 
above; conforming with standard practice, the synchronous motors 
would be of the revolving field type. A sub-station with such an 
equipment will not be quite so simple as the foregoing, on account 
“of the necessity for synchronising the motors before switching them 
in, because the starting arrangements are more elaborate, and also 
because the synchronous motors are not self-exciting. The perform- 
ance of synchronous motors depends so much upon the field adjust- 
ment (see later remarks), that a well-designed field regulator for 
each motor is a neceasity. 

The starting of the motor-generator sets may be effected in several 
ways. By far the best way is to start them from the direct-current 
side; as soon as the first machine is running all the others can be 
started from it, but it is always necessary to provide means for 


starting up any motor-generator in the sub-station from the. 


alternating- current side. One of the best possible arrange- 
ments is to provide an auxiliary (asynchronous) motor- generator 
which can be used for exciting and starting the main units when 
required; this auxiliary set would be shut down as soon as one or 
more of the main units is in operation, direct current then being 
available at the bus-bars. If the low-pressure network is arranged 
to be partly fed, or balanced, by accumulators, the starting and 
exciting would naturally be effected initially from these; this is, 
however, not the general case. 

The operation of switching-in a synchronous motor-generator 
started in this way is of course very simple. The set being brought 
up to approximately synchronous speed and excited to the right 
valde, the correct speed (as indicated by the synchronising lamps) 
is attained by regulating the fields of the direct-current machine 


- 


now running as a shunt-motor with all main resistance out. At the 
right moment, the main high-pressure switch is closed, and after 
this the direct-curreut main resistance perhaps short-circuited. 
Finally, the fields of both motor and geuerator are adjusted, the 
latter in order to take up the load, and the former in order to 
regulate the idle current of the synchronous motor. 

Assuming tbat no direct current is available, the next best 
method of starting up the motor-generator sets, together with their 
direct-coupled exciters, is by means of starting motors. On a 
bracket at that side of the motor-generator remote from the exciter, 
an induction motor is placed, the rotor being mounted directly upon 
the exteuded shaft; this motor would be fed from a step-down 
transformer and would have a capacity of about 10 per cent. of the 
full load output of the main unit. The number of poles on the 
starting motor would be fewer than the number of field poles on the 
synchronous motor, being such that it can bring up the set toa 
speed somewhat higher than that corresponding to synchronism, 
in spite of the load on it due to the iron losses and excitation of the 
main unit, and the friction and ventilation losses of the combina- 
tion. Moreover, the starting torque of this auxiliary motor must be 
high, it being preferably attained by the employment of a non- 
inductive rotor resistance; this latter is also of value when 
synchronising, although not ‘absolutely necessary. 

To start up then, all that has to be doue is, firstly, to speed up the 
combination by switching in the starting motor, and cutting out the 
rotor resistance until the combination is at maximum speed: 
secondly, close the field circuit of the synchronous motor, and 
regulate the exciting current to get the correct pressure ; thirdly, 
reduce the speed by slowly adjusting the rotor resistance, until the 
synchronising lamps indicate exact syuchronism; then switch the 
synchronous motor on the line, and atterwards cut out the starting 
motor and adjust both field systems as before. 

If the starting motor is constructed with a permanently short- 
circuited rotor, the third operation above will consist in switching 
out the starting motor altogether, as soon as the correct value of 
field current has been attained. The speed of the combination will 
immediately drop, and the main switches must be closed as the 
speed passes synchronism. The synchronous motors will pull them- 
selves into step without doing any harm, but careful adjustment is 
always advisable. 

The third method of starting up a ‘synchronous combination is 
dealt with below, in connection with rotary converters. 

Apart from the question of power-factor, the ruuning perform- 
ance of synchronous motor-generators is very similar to that of 
asynchronous machines, and they are equally reliable. 

(c) Rotary converter equipment. 

Sub-stations equipped with rotary converters are of a far more 
complicated character than either of the types previously discussed. 
Although the rotary converter possesses characteristics similar to 
those of the synchronous motor, and also to those of the direct 
current machine, it possesses in addition a number of special 
features naving a large influence on its performance, the result 
being that even when such machines are working under the very 
best conditions, they cannot compare, with regard to simplicity 
of operation, with either asynchronous or synchronous motor- 
generators. 

The first point to be noted is that the rotaries require to be 
operated at low pressure. The pressure between any two slip rings, 
whatever the nature of the armature winding, is always a detinite 
percentage of that on the direct curreut side with a given pole- 
width, beiug about 61 per cent. for three-phase and about 71 per 
cent. for two-phase rotaries,*—consequently step-down transformers 
have always to be inserted between the slip rings of the converters 
and the high pressure feeders. For the large units under con- 
sideration, separate transformers are always used for each phase of 


the transmission line; but for small three-phase or six- phase 


rotaries (up to about 100 Kw. capacity) it is always preferable to 
use three-phase trausformers, for, owing to their common magnetic 
circuit, possible pressure variation beween the phases of the three- 
phase transmission becomes reduced in amount, as such transformers 
form excellent balancers. 

In two-phase work there will be two transformers per rotary; in 
three-phase or six-phase work there will be three. As a rule, the 
best arrangement of the three transformers will be to connect them 
up in a “mesh,” on both high and low pressure sides. This is 
principally because in the event of one transformer developing a 
fault and blowing its fuse, the supply need not be interrupted for a 
moment, for the remaining two will continue to supply a three- 
phase current to all three phases of the rotary; the reactions in the 
latter tend to keep the arrangement symmetrical and the phases 
equally balanced. Under these circumstances the rotary can be 
kept fully loaded over the period of emergency, if not too long. 
If the transformers had been “star” connected, single-phase current 
would be delivered under the same circumstances, and the rotary 
would have to be immediately cut out on account of the heavy 
sparking that would occur at the commutator; the machine would 
not be able to carry anything like its full load over the period of 
emergency, and the system would be thrown greatly out of balance. 
Another advantage (of secondary importance) with mesh-con- 
nected transformers is that the secondaries are cheaper to wind, 
because the area of the copper in the winding is 58 per cent. of 
the copper area for the corresponding ''star"-connected trans- 
former. 

One advantage of the star connection lies in the fact that the 
space taken up by the primary winding of each trausformer is 


* These are the no-load values—when the machine is loaded 
they are naturally departed from to a small extent, on account of 
the armature drop. Moreover, if the impressed pressure-wave is 
not sinusoidal, the values given will be departed from. 
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somewhat less in comparison, because the pressure across each 
transformer is only 58 per cent. of the full line pressure, and hence 
winding space is saved on account of the reduction in the insula- 
tion. This is, of course, an advantage, especially when dealing 
with pressures of the order of 10,000 volts, but, in the author's 
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Fic. 1.—S81x-PHAsE MESH CONNECTION FOR ROTARY 
CONVERTERS. 


opinion, it is one not to be compared with the safeguard against 
total breakdown afforded by the mesh connection. 

Exactly the same arguments apply to the six-phase case, in which 
the secondaries of the transformers are arranged with either a 
double mesh or a double star connection, but preferably the former, 
as indicated diagrammatically in fig. 1. 

It will be seen that this connection makes use of two distinct 
mesh connections, one superposed upon the other, the two meshes 
being in electrical connection through the armature windings of the 
converter. It is obtained from three single-phase transformers, 
similar in all respects, each being wound with two equal secondary 
windings. 

The three secondary windings, a, b, c, are mesh connected, and 
led to three slip-rings in connection with the armature winding of 
the rotary at points 120° (electrical) apart, while the three 


secondaries, d, e and f, are also mesh connected, but in the oppo- ` 


site direction ; the three conductors from the points of this mesh 
are taken to the remaining three slip-rings on the shaft of the 
rotary, which are in connection with points on the armature 
winding lying midway between the tappings to the threetslip-rings 
first mentioned. A little consideration will show that, under these, 
circumstances, the two meshes differ half a cycle (180°) from one 
another, and consequently satisfy the six-phase condition. 

While the six-phase connection for rotary converters is more com- 
plicated and somewhat more expensive than the three-phase, yet it 
will undoubtedly pay to use it. Steinmetz and Kapp long ago 
pointed out that the output of any given rotary can be increased 
40—50 per cent. by its use—that is to say, for the same mean 
heating of the armature coils, a six-phase rotary has an output 
40—50 per cent. greater than the three-phase rotary, according to 
the value of the power factor of the alternating current side. As 
the output of any well-designed rotary converter is determined 
solely by the permissible temperature rise (there being no distor- 
tion of the field flux under usual working conditions—power factor 
approximately unity), this increased output is a great practical 

vantage. Another advantage of the six-phase connection with 
otary converters is that the heating of the armature is much more 
runiform, as it is well known that, in two and three-phase rotaries, 
those portions of the armature winding on each side of the tappings 
to the slip-rings heat up considerably more than the remaining 
portions of the winding. 

On account of the fact that all rotary converters have to be fed 
from step-down transformers, the switch gear becomes more expen- 
sive, for it is good practice to provide switches in the secondary 
circuits of the transformers. Such switches are absolutely necessary, 
for two-phase rotaries arranged for starting from the direct-current 
side; in this case, unless the transformer secondaries are open, they 
become short-circuited (at the moment of starting) upon the arma- 
ture winding, causing a great increase iu starting current, and 
violent sparking at the commutator, until the machine is well 
towards full speed. The heavy switches in the secondary circuits 
are best mounted upon, or close to the transformers, which latter 
should be close up to the rotaries, in order to reduce to a minimum 
the pressure drop, losses, and cost, of the heavy conductors. 

When two or more rotaries are not arranged to be fed (for any 
Special reason) from separate groups of transformers on the 
alternating-current side, and they are connected to a three-wire net- 
work on the direct-current side, it is necessary to wind each unit 
forming the group of transformers with a multiple secondary wind- 


ing, as described above, the 5 being as shown in fig. 2, 
illustrating the connections for two machines. That is to say, it is 
impossible to operate a number of rotaries feeding a three-wire 
network from common bus bars on the alternating-current side. 
The reason is readily apparent from the figure—the slip ring sides 
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Fia. 2.—CONNECTIONS FOR ROTARY CONVERTERS IN PABALLEL 
FEEDING THREE-WIRE SYSTEM. 


of the machines cannot be directly paralleled, owing to the con- 
nection already existing on the direct current side—if they were 
directly joined a disastrous short circuit would naturally result. It 
may be noted in passing that the arrangement of the fuses in the 
secondary circuits of the transformers shown in this figure* (each 
conductor coming from a slip ring is fused twice) is a good one, for 
if one transformer gives out, the service will not be interrupted, 
for the reason already given above. l 

There is, however, a certain advantage in using star-connected 
transformers for converters feeding three-wire systems, for by the 
adoption of this form of connection better balancing can be attained ; 
the secondary neutral points of each group of transformers may be 
profitably connected to the middle wire, which latter may or may 
not be earthed. Under these circumstances each rotary would be 
fed from a separate group of transformers. 

The next question is that of pressure regulation. With motor- 
generators this question hardly comés in, for, as already indicated, 
the regulation is performed wholly on direct-current machines of 
standard design, either automatically or by hand, in the simplest 
possible manner. With rotary converters the ure on either 
side is practically totally independent of the field strength 


(although not of the field configuration), and consequently the 


direct-current pressure cannot be varied by regulation on the fields 
alone. 
(To be continued.) 


WHY NOT CYLINDRICAL BOILERS ? 


Our contemporary, Engineering, which has backed the Admiralty 
through thick and thin, and advocated not merely the water-tube 
boiler, but the Belleville type, has had to say something on ,the 
interim report of the Boiler Commission, and says it in such a very 
funny way indeed that it reminds one of a anail in a hurry to move, 
and yet constantly drawing in its horns at the fear of its own move- 
ments. Vexed, doubtless, at the utter rout of its pet and protege, 
Engineering now declares that “only foolishness or ignorance, or 
worse, would recommend cylindrical boilers for the Navy 
to-day." Personally, we would prefer to be bracketed with 
Admiral Melville, of the U.S. Navy, who has gone back _to 
the cylinder boiler, than with the Solon who has been backing 
up the Belleville so many years in the columns of our contem- 
porary. A writer speaks of Engineering as having been sitting 
on the fence for several years. We cannot even award this praise, 
for, to our mind, Engineering has been fairly over on the Admiralty 
side of the fence, and has so little appreciated the facts of the 
lamented Belleville, that it did not even have the prescience to sit 
on the fence. Neither did the Engineer, but the Engineer finally 
became alive to facts and promptly changed its attitude. Now 


* This arrangement of fuses for such a case originated with the 
General Electric Company (U.8.A.). 
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why is it that the cylinder boiler should not be suitable for the 
Navy? It has proved itself most suitable for the best and fastest 
merchant steamers. There are grave doubts if the water-tube boiler 
weighs less than the cylinder boiler. Certainly if coal be added to 
the weight of boilers and accessories in each case, the cylinder 
boiler will come out well ahead. A writer in the Pall Mall Gazette 
says that the Admiralty never got satisfactorily more than 17 H P. 
per foot of grate, and then only for three or four hours, and at the 
cost of a ruined boiler, whereas the mercantile boiler in over 1,100 
of our finest merchant steamers easily develops 17 H.P. per foot of 
grate for a week or several weeks on end. It would appear that the 
Admiralty first put entirely unsuitable cylinder boilers of bad 
design into & ship and then proceed to demonstrate their bad 
design. The ruined boilers are then dug out through the decks, and 
the Admiralty exclaim, ‘‘See the expense of these shell boilers,” 
and they have gone on this way for years, as though a Lucania, 
or Teutonic, or Britannic did not exist. It looks like pure and 
unmistakable ignorance on the part of someone. Doubtless it is 
expensive to be always tearing the decks, but it may well be doubted 
if any such frequent need really exists. We certainly see no 
good reason for the cylinder boiler of proper design being 
rejected. Indeed, we doubt if the well-designed cylinder boiler 
has ever been rejected, for it has not been employed. The Howden 
system of forced draught is demanded by one writer in the Pall 
Mali. No doubt, with a good boiler, the Howden system is excel- 
lent, as proved in so many large merchant ships, and it is known 
everywhere except in the Navy. We wish to say nothing more 
about Bellevilles, but we do wish to keep open the fact that it is 
dying hard, that the anxiety of the Committee to issue a face-saving 
report appears to have emboldened the Admiralty to claim that it 
is by no means so bad a boiler after all. They have done this 
through their apologist in the House in face of the most damning 
evidence of repeated failures. 

The finding of the satisfactory water-tube boiler may be a matter 
of months or years, but in the meantime there must be some boiler 
employed, and that quickly, and there is every reason to demand 
that this should be the cylindrical boiler. One thing is certain: if the 
Belleville boiler is not so bad as it is painted, the country will be 
quite eafe with a very ordinary cylinder boiler, and we trust 
such counsels will prevail as may lead, and that quickly, to the 
use of a genuine mercantile marine boiler in our helpless Navy until 
such time as a really good water-tube boiler has been discovered to 
beat it in safety, economy and durability. 

Assuming the satisfactory water-tube boiler, its special and par- 

ticular advantage lies in the rapidity with which steam may be got 
up. The getting up of steam in cylinder boilers is a slow business, 
because the top of the boiler gets hot before the bottom, and severe 
stresses are thus set up, and tubes are apt to leak, and so on. 
Circulation twill not establish itself readily until the boiler 
becomes really hot, and even then we have seen the bottom 
of a boiler cold with steam pressure above. The obvious 
remedy is, of course, some kind of forced circulation. It is assumed 
that there is always one boiler kept under steam, and some engi- 
neers recommend the use of a species of injector fed with steam 
from the auxiliary boiler or other source, and arranged, we believe, 
to draw off the upper water in the boiler and deliver it into 
the boiler bottom. ‘The use of a small centrifugal pump has been 
suggested, to draw its supply from the boiler bottom, and 
deliver it at the water level. In a cylindrical boiler, 12 ft. diameter 
aud 16 ft. long, there will be perhaps 3,000 gallons of water more 
or less, according to the class of boiler, so that a small 2-in. centri- 
fugal pump would move the whole of that water every hour, and 
would do so with but little expense of power, for the pump would 
work against no resistance, but would merely keep the water moving. 
There seems good reason to believe that by this means a boiler may 
be started as quickly as the fires can make it hot, and without 
injurious effects. Such a boiler as the above, with, say, 60 square fect 
of grate surface, would burn coal at the rate of, say, 20 lbs. per 
square foot of grate, and would evaporate at least 8 lbs. of water per 
pound of coal, which is equivalent to 94 million heat units. To 
raise the whole 3,000 gallons of water in a cold boiler through 200°, 
would only absorb 6 million heat units, and it should be 
possible to get a boiler up to some steam pressure in an hour after 
fires are well burning. It ought to be at least considered worth 
while making an experiment on a cylinder boiler fitted with a 
water circulator and forced draught of the Howden type or 
the induced type, with a view to ascertain in what time 
steam can be got up, and if the difficulties of quick steam 
raising really do exist other than in lack of circulation. 
In practice when an engineer wishes to get his boilers warmed 
evenly he blows them out, so as to draw down the heated water to 
the bottom, and feeds up at the top. With circulator pumps the 
water passed through the pump would be made to absorb the waste 
heat of the engines driving the pumps, so that little heat would be 
lost. If trials show that steam can be raised quickly there is an end 
of the deplored slowness of the cylinder boiler. We must be 
prepared for emergencies by having sufficient steam up in some 
boilers to speedily get it up in others. This keeping up of steam 
would be less costly of coal than the policy of retaining such an 
uneconomical boiler as the Belleville. Considering the con- 
demnation of this boiler by the Committee, we protest against the 
tone of Mr. Arnold Foster’s speech in the House, which was 
practically a denial of the Committee’s finding. 
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Maesteg.— The D. C. has resolved to obtain expert advice“ 


upon the cost of lighting the streets by electricity. 


ANNUAL MEETING OF THE ASSOCIATED 
CHAMBERS OF COMMERCE. 


At this meeting held in London on the 14th inst., Sir Edward 
Sassoon (Liverpool) moved the following resolutions: (1) That 
whilst expressing satisfaction that after numerous delays the negotia- 
tions connected with the formation of an all-British Pacific Cable 
have progressed sufficiently to enable a contract for laying the same 
to be entered into, this association would strongly urge on his 
Majesty's Government the absolute necessity that existe, both on 
account of the defence of the Empire and the promotion of its com- 
merce, that immediate efforts should be made and actively continued 
until all parts of the Empire, whether Colonies or Dependencias, 
have lines of telegraphic communication with each other as well as 
with the Mother Country without such lines passing through any 
foreign country or possessions. (2) That every reasonable support 
be given by this association to the Imperial Telegraph Committee of 
the House of Commons in their efforts to promote inquiry: (a) into 
the questions of telegraphic communication between the different 
parts of the Empire, and the charges for the same, with a view to 
increased efficiency and economy in the telegraph service for com- 
mercial purposes; and (b) into the cable arrangements for Imperial 
defence." l | 

In view of the limited time at the disposal of speakers, I shall 
endeavour to sum up very briefly the considerations which, in the 
judgment of the Cable Committee of Members of the House of 
Commons, appear to call for your favourable, and, I hope, your 
unanimous decision upon this resolution. 

Since I had the honour of addressing this Chamber a year ago, a 
good many things have happened. There was a full debate in the 
House of Commons on May 22nd, in which both the front benches 
took a useful, and I may add, a sympathetic part. The general 
trend and purport of this debate went to show that some radical 
modifications of the system upon which our cable communications 
are conducted could with great advantage be introduced. We suc- 
ceeded in obtaining the appointment of a Departmental Committee. 
This Committee has now fairly commenced its labours. 

I have been cross-examined by them at some length in the course 
of my evidence. I take it that it would perhaps constitute some 
breach of etiquette were I to disclose the various schemes and 
recommendations laid before them then, until after the Committee 
had completed its work and had declared its finding. 

I am not without the hope and the belief that their report will 
appear before the termination of the present Session of Parliament. 
The public will then be in a position to form an estimate of the 
views, for and against, the revision of the present system in the light 
of the evidence and with the assistance of the report of the Com- 
mittee. You will, therefore, notice that the wording of the resolu- 
tion is couched in general terms, but it is none the less important 
that the hands of those who are aiming at bringing about reform 
should be strengthened by the continued attention to, and dis- 
cussion of, these matters by such a representative body as I see 
before me. 

In my speech in the House asking for a Committee, I went very 
fully into most of the factors surrounding the position of cable 
communication, as far as I was enabled to do from the data and 
information which as a private member I had succeeded in gather- 
ing. The cable companies published a pamphlet with the object of 
rebutting the charges that were made against their system. To 
those replies I had the opportunity, afforded by the meeting of the 
Associated Chambers of the Empire on June 29th last, of making 
categorical, and I hope effective, rejoinders. I shall not trouble 
you, therefore, with the views that I then advanced, because they 
were very fully reported in the leading journals, and also because 
no refutation from the companies has ever appeared against them 
to my knowledge. 

Now what is the present position? Itisthis. That the work of 
providing a rapid and uninterrupted intercourse between the 
Mother country and her numerous over-sea possessions is entirely 
in the hands of private enterprise, subject to no effective control by 
the State, either in respect of the efficient maintenance of these 
lines of communication, or of any well defined limits to the charges 
which they levy, although drawing handsome subsidies from various 
Governmeuts. Well, I think you will agree that this is an un- 
satisfactory situation. Whatever the convenience or expediency 
there may have been in times past, of entrusting to private agencies 
a public service of such magnitude as this, the Imperial character of 
the relations that now exist, the predominating desire on 
the part of our great commonwealths that those relations 
should be further cemented and accentuated, would seem to 
show that the management by private companies of one of 
the most important factors in the scheme of the defences of the 
Empire, which also enables our business communities to hold their 
own in face of the strenuous rivalry of foreign competitors is an 
anachronism, and a mistaken policy. 

What is the business of Cable Companies? Why, first and fore- 
most, in their fiduciary character to their shareholders, the 
directors have to place in the forefront of their administration the 
exigencies of a prosperous balance-sheet ; 7, 8, 9, 10, 12, and even 
20 per cent. have been paid; in fact, an unlimited scale of pro- 
gression in dividends must be their first aim and object. They 
have most successfully attained that object. The public wanted 
the service, and they had tu pay forit. But how long are we going 
to remain content with paying three or four times over for a service 
of universal necessity to our Empire, when the State is bound to, 
and certainly can, very easily provide, if not a better service, one at 

*]east quite as good with, say, 3 per cent. as a basis of return. The 
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subject of an efficient State control, with the ultimate expropriation 
of the private cables being kept steadily in view—that subject is 
rapidly coming to the frout, fur, after all, business cannot be con- 
ducted on purely philanthropic principles, especially when our 
love for our fellow man simply meaus, in the case before us, that 
we are called upon to make additions to a purse which is already 
plethoric. 

Within the last two or three years the subject of State control 
may be said to have made giant strides. The deplorable want of 
knowledge that formerly existed in the public mind made us feel 
that we were almost helpless in the matter, and all we had to do was 
to grin and bear it. 

It is obvious that, having been denied all opportunity of analysis, 
there are many difficulties iu the way of thorough criticism; but 
these opportuuities, scauty as they are, have encouraged us, and 
looking to the results already achieved, amply justify us in making 
further efforts for a thorough aud comprehensive reform. 

One of the arguments advauced in favour of the status quo, and 
which, after all, is only a challenge to those who ask for improve- 
ment, is that private companies are much better able to obtain con- 
cessions from foreign Governments than can the State. I traverse 
that argument. In the first place, a great part of the negotiations 
leading up to many of these concessions has received active support 
from our own diplomatic officers. What is meant, I presume, isthat 
private companies are better able to grease the wheels by the appli- 
tion of methods frequentlv attributed to Orieutal diplomacy. If that 
be so, I will not do our Foreign Oftice the injustice to believe that 
its resources would not be found fully capable of legitimately 
bringing matters of such general public interest to a suitable issue 
when necessary. What other argument illustrating the advantages 
of private versus State cables can be adduced? I know of none; 
Whereas I can see plenty of disadvantages. I will only enter iuto 
some of them. The most striking di-advantage is the fact that 
within the whole course of the history aud the life of these cable 
companies they have apparently not thought it consistent with their 
duty to their shareholders to establish any cable between the Mother 
Country and the Colonies which does not possess two grave 
inconveniences. The first is that the cables all touch on foreign 
territury, some of them friendly, and I hope likely to remain so, but 
we cannot always depend on this; the second is, that the cables 
pass through shallow waters, and the vulnerability has been abun- 
dantly proved over and over again. I therefore repeat that if you 
wish to see our defences placed altogether, as far as it is humanly 
possible to do so, out of reach of hostile intervention; if you wish 
to add greater mobility to our cruisers and to our men-of-war, to 
afford increased security to our coaling stations and to our ports of 
arms in time of war, and to give our commerce all the advantage of 
modern improvements, you must gradually, and as far as possible, 
abaudon the obsolete policy of lauding your cable ends on strange 
shores, a policy which is not only unwise from a national point of 
view, but which may also inflict an unfair burden on a friendly State 
should we ever, unfortunately, become engaged in an European 
war. Further, if you wish that the unparalleled tacilities given by 
foreigu Governments to the members of commercial and iudustrial 
communities be extended to you by our owu Goverument ; and 
surely we are sufficiently bandicapped already by our backward 
system of commercial education; then you must agitate and 
never cease in earnest insistence uutil you have rubbed this eco- 
nomical necessity well into the minds aud the consciences of our 
governing body. All these reasons which militated in favour of 
the State expropriating the Channel cables some 30 years back, are 
here to confirm the soundness of what I am advancing. In fact, 
these considerations are now immeasurably stronger arguments 
for the assumption by the State of all the cable links of the 
Empire. . | 

Sir Henry Fowler, than whom no sounder, no more level-headed 
statesman exists, poiuted out last year that “There were many 
weak spots and possible dangers inherent in the present system“; 
and he further said that this was & national service, and the public 
were entitled to demand that it should be undertaken by the State. 
We see France, with not a tithe of our commerce, with perhaps not 
a tweutieth part of our carrying trade, with comparatively iusigni- 
cant over-se& dependencies, preparing to spend 5 millions sterling 
as part of a scheme involving an outlay of 9 millious; Germauy 
straining every nerve iu the same direction ; Russia, America, aud 
even Holland, seriously coutemplatiug having their own lines of 
cables; and gallaut little New Zealand is facing a loss of £80,000 a 
year in order to follow the lead of the Mother Couutry, and 
establish penny postage. Must we give the world the spectacle of 
being the only nation of onlookers, trusting entirely to the action 
of private agencies, adopting a haud-to-mouth policy and leaving it 
to the accidents of commerce to provide us with the safeguards 
which should be established by Government. In the past our 
public departments have shown & curious and an inexplicable dis- 
regard both of the methods and principles which should govern 
trausactions between the State and private companies. Apparently 
no foresight, no “intelligent appreciation of events before they 
occur,” appear to have characterised their action. Let me give you 
one instance: in 1894 our Colonial Office contracted with the 
Eastern Extension Company to establish a cable from Singapore 
to Hong Kong, vid Labuan. Not a word is said as to what charges 
should be levied, nor as to the state of efficiency in which the 
cables are to be kept—no right of iuspection, no access to accounts. 
The only stipulation is, that if the State chooses at any period, 
even when the cables are old and worthless, to buy them, that it 
should pay a sum of £300,000, which is said to be the cost of these 
cables when new. 

Now compare with this the action of the French Government in 
what may be looked on as a parallel case. This Government in 
1883 contracted with the same company to start a cable from 


Saigon to Haiphong, in Tonkin. In their convention every one of 
the poiuts which I have just mentioned as being conspicuous by 
their absence in the Hong Kong cable agreement, has been inserted, 
but instead of providiug for the option of purchasing the cables at 
the original cost when, owing to the cheapening of materials, or, 
owing to the deterioration of the cables, or, owing to the possibly 
inadequate state of repair in wbich the cable may have been kept 
it might be found that it is not worth even half of what it 
originally cost—how did the French Colonial Office deal with the 
position ? They stipulated that the cables should be purchased, 
if desirable, at the actual market value, with regard to which 
ee Les to be called in to decide. Look on this picture, and 
on that 

As to what should be the policy of the State in respect of any 
proposals made from time to time by fureign powers to utilise the 
United Kingdom as a mid-ocean station in carrying their cables 
to other countries—as to this and the other vital matter of the 
purchase of our private companies' cables, I am not in a position to 
speak just now. I have laid my views before a body of sound 
business men—open-minded men—and we muat await the outcome 
of their deliberations. 

Then, with regard to the Indian Telegraph rate, although Mr. 
Hanbury was advised to say, on May 27nd of last year, that the 
reduction of 1s, 6d. was all but signed, we are yet apparently as far 
off as we have been since 1886 from obtaining this or any other of 
the much-needed concessions. Whenever we turn to the companies 
we are told “there are lions in the path,” and that we cannot expect 
any lowering of tariff except with the sanction and the consent of 
foreigu powers. Do you cousider this a proper position for Great 
Britain to occupy? Do you think for a moment that it is right that 
the Iudian Government should be in the humiliating situation of 
goiug, bat iu hand, to Germany and to Russia and to Persia, support- 
ing, one ou each arm, these coy aud bashful companies, to beg of 
these countries, as good Samaritans, to let Indian rates be reduced, 
and thus to abate a grievauce which has assumed the dimensions of a 
scandal ? 

As a contrast to the above position, let me draw your attention 
to the following:—In 1891 pressure was brought to bear by the 
Australian Governments on the companies for the lowering of rates 
to Australia, which then stood in the neighbourhood of 9s. 4d. per 
word. The companies urged the Indian Government to help them 
in making this reduction. This was done; the Indian "transit" 
charge was reduced by 50 per cent., from 7d. to 34d. Not content 
with this very substantial concession, the Indian Government must 
needs enter into a pooling” account, the result of which has been 
that onthis account alone, India has paid in £46,000 more than she 
has taken out; mark you, that this route across India is the only 
practical route for the transmission of such messages; and, there- 
fore, India had the whip hand. Thus while tbe public has been 
groaniug under the admittedly intolerable burdeh of the 4s. rate to 
India (which has been maintained since 1886), we find the Indian 
Government in 1891 going out of their way to needlessly ex peud, 
for the benefit of Australia, mouey which should bave been applied 
for the benefits of Indian messages. How does this impressive 
study of altruistic self-sacrifice strike you? Que may well exclaim, 
“Thus do yuu labour, but not for yourselves.” What is the reason 
that the promised reduction of 1s. 6d., promised to us by Mr. 
Haubury a year ago, is still banging fire? The India Office ascribe 
this to Russia and Germany. Let us put this to the test. It was 
only in February of last year that Russia exacted 74 per cent. from 
the Indo-European Company as an increase on their “ transit 
rate.” Is it likely that in May of the same year she would so 
stultify her action as to consent to give back with one hand what 
she receives with the other? As to Germany, it is an open secret 
that she had determined not to renew her portion of the agreement ; 
much less to agree to a reduction of the royalty which she receives, 
unless a certain concession, which I need not detail now, were 
granted by our Government. All these are facts; and yet in the 
face of them tbe eighteenpenny sop was held out to us. Once the 
object of closing our mouths seem to have been achieved, things 
have relapsed into the old state of stagnancy and indifference. There 
are also other poiuts with which I will not now trouble you at 
length. Why has this incomprehenaible generosity, in the wrong 
direction, been displaved by the Indian Government? For 
example, they pay full rates to the companies for Government 
telegrams; whereas other Governments, not so beneficent, generally 
get their messages carried at half rate! There is also another 
pooling arrangement of long standing, where India again displays 
her quixotic geuerosity at the expense of her commerce ; but time 
will not permit of my enlargiug ou these matters now ; sufficient to 
state that they do exist. 

With the pessimism so often observable in Government officials, 
we are told that we have no right to ask for a reduction, because 
Indian traffic is absolutely stagnant and uuprogressive, and that 
owing to the perfect codes no iucrease of traffic need be looked for. 
On the other hand, we learn of elaborate vocabularies being issued 
under the auspices of the International Telegraph Convention, the 
sale of which is goiug to be pushed by our Post Office for the 
purpose of compelliug our merchants and our bankers to give up 
their own codes, aud to adopt this new fangled vocabulary affected 
by the Couveution. We have had experience that the Convention 
may be a passive hindrance; but it is not at all desirable that it 
should iu any way become au active interference. Why must we, 
merchants dealing mainly with our own agencies or correspondenta, 
established by our own euterprise iu various parts of the world, 
principally in countries uuder British rule, be put to very consider- 
able expeuse aud no small possibility of error aud misuuderstanding 
in reurganising and compiling fresh code books to meet the 
requirements, whatever these may be, of the foreign telegraph 
administrations? I warn you; therefore, to keep a vigilant eye 
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upon'this invidiousjencroacbment,jand to resist it to the utmost of 
your corporate power and influence. 

Then as regards the non-elasticity in the number of messages from 
India proper; did the companies not trot out the same bogey about 
Australian rates, and have their gloomy anticipationa not been 
whollv falsified ! The same thing applies to South African rates. 
If India is unprogressive, surelv Western Africa with the enormous 
development consequent. on gold discoveries, the recent opening up 
of the “hinterland " and the transfer of the administration of the 
Gold Coast to the State, would seem to be a field of much activity 
and progres. How have the companies met this? have they 
attempted to anticipate the demand for cables by lowering their 
rates? While the French merchants can marage to send word to 
Kotonou, clone tc Lagos, by land and cable for 1s. 74d., our West 
African people have still to pay from 6s. to 7s. per word. i 
* I would ask the cable companies to show a little more foresight, 
a little more enterprise, and a little more initiative. Such a course 
would conduce to the benefit of the millions who use cables, and 
thus enure to their own ultimate advantage. 

I have used up all the time at my disposal in showing you briefly 
where the shoe pinches. If you think fit to pass the resolution, and 


There could be no good reason for not adopting one of the above 
plough designs for a side-slot conduit with 12-inch slot—for a 
centre-slot, with ?-inch width, their use is out of the question—if uo 
other complicatious were involved; but the plough is one of the 
most difficult problems connected with the conduit system. The 
successful installation of two bare conductors in an open slot con- 
duit is not as serious a matter as tu take the current from these bars 
through the slot to the car motor. A plough must be strong 
enough mechanically to resist the shocks and wear aud tear of 
ordinary usage, while not so strong but that it will vield before 
injuring the conductur-bar system in case of an accideut. At the 
same time it must be electrically efficient under the most difficult 
couditious imaginable; bare collectors of current are connected to 
leads, which must be covered with insulation and mechanically 
protected by metallic wearing plates, the total width of which does 
not exceed j-inch, with a $-iuch slot, this being the ordinary con- 
dition with a centre-slot conduit. The plough is often drenched 
with water and covered with slime and mud, which run down its 
sides from the open slot. The conditions are certainly severe for 
an apparatus to carry successfully a 500-volt circuit. In the 


. author's opinion the design of the plough should have the first 


I hope you may see your way to do it unanimously, it will be useful 


for my Committee. But what would be still more useful, would be for 
every Chamber that is represented here to-day to maintain a per- 
sistent and a persevering agitation until we succeed in bringing 
about the change which both our experience in the past, and our 
aspirations for the future of the Empire, alike seem to indicate and 
to demand. 


COMBINED TROLLEY AND CONDUIT TRAM- 
WAY SYSTEMS.* | 


By A. N. CONNETT. 


(Concluded from page 519.) 


Special Conditions for a ‘‘ Mixed” Line.—The first decision to be 
made for a line partly conduit and partly overhead is whether the 
plough shall be carried continually on the car, or removed and re- 
placed at each junction point of the two systems. The latter is the 
simpler method. A roomy man-hole containing a man to do this 
work is all that is needed; but it needs no argument to prove that 
it is an undesirable and expensive method to adopt. One is then 
impelled to a method whereby the plough is always carried on the 
car as the trolley is, to effect which the plough must be raised or 
lowered at the junction points of the two systems. 'The most 
natural and the neatest solution is to raise the plough through the 
slot with no special arrangement in the latter. 'This has been 
successfully done in Berlin and Brussels. In the former city the 
plough is equipped with a wheel at its lower extremity, which runs 
up an inclined plane; and the contact-shoes working on horizontal 
axes pass through the slot by being depressed to a vertical position. 
The wheel then runs in the groove of the wheel rail, and it is 
raised clear of the track by the turn on a crank given by the motor- 
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shoes preferably should be carrie 


consideration, and the conduit and special apparatus connected 
with a road should be “ built around " the plough as the base. 

The flapper form of plough construction is weak mechanically. 
The friction of, and shocks due to uneven joints in, the conductor 
bars tend to twist the flappers about their horizontal axes. At the 
points where the bars are interrupted, such as at slot switches or at 
crossings, the shocks of this nature are very considerable. In actual 
practice the flappers are often wrenched off at these places. When 
released from their fixed position against the conductor bars the 
flappers take a position which is variable, depending upon the 
tension of the ceil springs, which naturally cannot always be the 
same. A warped surfa-e extension piece has to be fastened to the 
euds of the conductor bars, to guide the flappers to their normal 
position against the bars. These pieces give considerable trouble, 
and their use should be avoided, if possible. This form of con- 
struction does not permit the use of a fuse to counect the contact 
shoe with its lead; consequently a short circuit in the body of the 
plough, not being protected by the car fuses, would short circuit the 
line, and thereby stop the car traffic uutil the faulty plough could 
be discovered aud raised out of the slot. 'The author believes it to 
be indi-putable that other forms of plough are much more efficient, 
but none of them have the advantage of being able to be withdrawn 
from or lowered iuto the conduit without a special trap construction 
at & fixed point. 

In the light of present experience the best ‘plough is one having 
soft cast-iron shoes, pressed lightly against the vertical faces of the 
conductor-bars by semi-elliptic springs horizontally placed. The 
by horizoutal links, which take 
allthe shocks to which they may be subjected, leaving the springs 
free to do the work only of pressing the shoes outwardly. In this 
way the risk of deforming the springs is avoided. The links should 
be constructed so as to limit the outward course of the shoes. The 
conductor bars at switches and crussiugs are simply curved slightly 
outwardly. The shoes are connected to the leads by copper fuses. 
This plough construction is simple; in actual results it has proved 
itself to be efficient. It certaiuly is an improvement upon the 
“ flapper” type. 

i The trap construction in its simplest form - 
would be one in which the lids required to be 
lifted before the arrival of the car, and to be 
put back in place after its departure. This 


furm of plough has only been adopted for this 


2 — 77. would be rightly considered a crude and 

lA Uu, Lov laborious operation. Fig. 9 shows a form of 

sA A | T f ^ trap which is operated afterthe car has reached 

er e | P? its position. One throw of the lever opens the 

zh 1 9 ^. trap, which is so counterweighted that the effort 

. = E | Ww LÀ necessary for this is almost inappreciable. This 
A | A M L | | T trap construction has given excellent results in 
LA E 5 — øA - — E... France, where 40 of them are in operation. 

id E^ Aa HM o ˖ Where the flapper form of plough is used, the 
Wetec . ,, , REM ] plough is lifted by meaus of an apparatus 
wee 8 1 505 to a 5 oe is placed on the 

55 —r papam cam cu platforms, e plough is conuected to this 

i i+ a : staff by meaus of cables which are guided by 

ene 1. tice I. rT CTC tt conveniently located sheaves. On account of 

Ep l- Él the width of slot of the side-slot couduit, 

EH'EIT I. LÀ IC made necessary by the fact that it must be 

28 ; | — | wide enough for the wheel flauges, the flapper 


Fic. 9.—TnAP-DooR MECHANISM FOR PLOUGH, OPERATED AFTER CAR HAS 
REACHED Its Position. DBASTILLE-CHARENTON TRAMWAY. 


man. At the same time the conductor loosens the bow sliding- 
trolley, and the operation is complete. The entire change can be 
made without stopping the car. No more perfect contrivance to 
accomplish this purpose could be devised. In Brussels the plough 
is raised by the motor man, the inclined-plane feature beiug dis- 
carded. A wheel trolley is used so that a stop is necessary to catch 
the trolley wire. 

Both of these systems involve the use of “flappers.” These 
are hung on horizontal axes, around which is a coil spring, one end 
of which is fastened to the fixed axis aud the other to the flapper. 
The springs make the flappers press against the conductor bars. 


— — — — — üõ— —— 


Abstract of paper read before the Institution of Mechanical 
Engineers on 15th inst. 


` given iu the paper. 


construction of couduit. The ploughs are 
raised in guides attached to the side frames of 
the truck. In Brussels and Berlin the ploughs 
are not mounted on slides permittiug a lateral 
motion across the car. The two slots of a 
double-track construction being located on 
the interior rails, it is necessary to carry two ploughs with a 
raising and lowering mechanism for each. If the requirements 
of the road demand cross-over switches from one track to 
another, a third conduit is necessary for a short distauce at such 
points. The deviation of the slot to the centre with the necessary 
plough-carrier construction entirely obviates the difficulty of two 
ploughs and of a third conduit. 

The use of the slides seems to the author to be a valuable feature 
of conduit electric railroads for the various reasons that have been 
Therefore the followiug explanation of a 
raising aud lowering device for the plough, which will permit this 
sliding feature, is given in detail. Fig. 10 gives three views of 
such an apparan. A are the side bars, B the top bar of the truck, 
and c the brake :rods, which must be placed outside the wheels as 
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here shown; D ia the plough shown in position on the side-slot 
conduit, it slides from this position to that of (1) on the centre slot, 
or of (2) the position of the slot of the other track when crossing 
from the interior conduit on one track to the similarly placed 
conduit on the other track. The slide ways are shown by the bars 
E. The bars F prevent the plough rising or tilting in the conduit, 
except in the central position (1), where the casting a, held in 
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Fic. 10.—ProvcGH, WITH RAISING AND LowERING DEVICE; PARIS. 


position by the lock H, performs the same function. The sliding 
bars are held in position by the steel castings 1. The projecting 
central piece J braced as shown holds the plough in its raised 
position. The whole apparatus is supported by the channel beams 
K, which are bolted to the side bars of the truck. In this way the 
vertical variation in height is limited to the small movement in the 
journal-box springs of the truck. The plough is raised in the follow- 
ing manner :—The fixed screw L is turned by means of a removable 
crank placed at u, the block x makes the course from one end of 
the screw to the other. In the figure the block js in its position 
with the plough raised. This piece carries the two rollers o, over 
which heavy link chains run. The latter are stationarily fixed at 
one end P, and at the other end to the casting a. The piece d is 
raised by an amount which is twice that of the course of the block 
N. The latch R automatically locks the block N in place when it 
_ reaches the end of its course. This prevents the trepidation of the 
truck from lowering the plough when it is in its raised position for 
the overhead trolley section of the road. The box s covers the 
double-pole switch which puts the car-leads in circuit, with the 
overhead or the conduit line as the case may be. This is done 
automatically with the raising or lowering of the plough by means 
of the rod T, which is moved by the block N when this is near the 
end of its courae in each direction. Fig. 1! isaside view of the 
truck alone so equipped. 

The author is indebted to Mr. E. W. Mix, the Chief Engineer of 
the Société des Etablissements Postel-Vinay of Paris, for his 


Fig. 11.— T&Ruck EQUIPPED WITH PLOUGH-APPARATUS. 


invaluable assistance in the design and manufacture of the 
apparatus above described. That it has been successful is largely 
due to his efforts. 

It is agood plan to form the piece M so that it will only fita 
controller-handle, which cangonly be removed from the controller 
on the “off” position. In consequence, if the handle is used to 
raise or lower the plough there can be no movement of the con- 
troller until the operation is finished.& Generally there are two 
traps at the junction-points of the two systems, one for each track. 


The conductor of the car can operate the trap, but it is preferable 
to have a man specially stationed for the purpose, if the car traffic 
is at all frequent. In practice the operation is as follows: when 
the car has stopped with the plough over or under the trap—a mark 
on the track gives to the motor-man the exact position to stop—the 
motor-man gives his controller-handle to the trap-man who opens 
the trap, and lowers or raises the plough, closes the trap, and returns 
the handle to the motor-man. At the same 
time the conductor lowers the trolley from 
or raises it to the trolley wire. The whole 
operation takes on the average 10 seconds 
when the men become accustomed to it. 
If these junction-pointe coincide with regu- 
lar stopping places to load or discharge pas- 
sengers the loss of time due to this opera- 
tion is inappreciable. The only arcing at 
the conductor bars and at the automatic 
switch 8, fig. 10, is that due to the lighting 
circuit. This is too smali to have any in- 
jurious effect upon the plough shoes, and the 
construction of the switch with & quick 
break is such as to remove any dan 
there also. If electric heaters should be 
used requiring rather large currents it might 
be necessary to cut them out of circuit 
during this operation. The car wiring for 
the mixed system is only slightly more com- 
plicated than for one system alone. The 
conduit circuit being completely insulated 
the ground wire must be removed from the 
controller. Two wires are run from the 
controller to two points on the double-pole 
switch s, fig. 10. These two points are 
thrown in by the switch with one pair of 
points connected to the two plough leads 
or with another pair connected to the trolley 
. pole and the earth. In the electrical appa- 
ratus the only special precautions to take due 
to the use of the conduit are, first, to have 
‘the field coils insulated for 500 volts. 
With an overhead line the difference of 
potential between the field and the car- 
. case of the motor is that due to the 
drop in the fields. But with the conduit it can happen that one 
pole of the conduit circuit is grounded, and that the fields are 
directly connected with the other pole. This would give 500 volts 
difference of potential between the carcase of the motor and the 
field winding. All standard motors should stand this condition, but 
it should not be omitted to be specified by the buyer. Second, 
when electric brakes are used, special insulation precautions are 
vitally necessary for the brake coils. A grounded conductor bar can 
subject these to 500 volts pressure during the entire time the car is 
on the conduit section. Not only is the annoyance due to burning 
up of the coils to be considered, but also that due to the short- 
circuiting of the line. An interruption of this kind is overcome by 
lowering the line voltage by means of a rheostat at the station, so 
that a current, the amount of which is controllable at the switch- 
board, may be sent through the fault. 'This excessive current will 
burn the plough fuses, thus clearing the line at the expense of 
leaving the faulty car "dead," to be hauled in by the succeeding 
one. 


With a combined trolley and conduit line the conduit section 


Fic. 12.— I AYIxd FEEDER CABLES IN CONDUITS; PARIS. 


should have a'separate circuit. It may be possible to operate it 
successfully with a:grounded return, but few engineers would care 
to propose it. It is much better to increase the operating factor of 
safety by having both sides of the circuit insulated. In case the 
conduit section or sections are reasonably close to the power station, 
this may be done with a separate dynamo located there for the con- 
duit circuit or by means of a motor-generator. If the cost of the 
leads to the conductor rails from the station is excessive, the motor- 
generator set may be stationed near the conduit section, and operated 
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from the overhead circuit. The proper solution may be one of many 


different ones depending upon the local circumstances governing a 


specific case. As a result of actual tests it has been found that the 
conductor bars of mild steel electrically connected with two bonds 
at each joint have a carrying capacity of about one-eleventh of copper 
bars of the same cross section. "These bars can be largely increased 
in electrical carrying capacity by attaching to them bare copper 
cables for this purpose. It can be readily seen what an economy 
this method affords over that of laying insulated cables in ducts. 
Fig. 12 is a view of the method of laying these cables as employed 
in Paris. The cables there shown have a cross section of 250 square 
millimetres or about 500,000 circular mils. The cables are electrically 
connected to the bars at very short distances apart to avoid electro- 
lytic action between the two metals. 

Cost of Conduits.— The question of the cost of conduits must be 
treated in a general way, local circumstances being such a large 
factor in the determination of cost that no other method is possible. 
Some notes as to details of cost will be found in appendices I. and II. 
The side-slot conduit can be built for about £500 less per mile of 
single track than the centre-slot. In the special work there is an 
economy in the slide-slot also as ordinarily built, as there are fewer 
frogs with three rails than with four. But if the slot is deflected 
to the centre, as has been recommended in the paper, the economy 
cannot be realised; on the contrary, the cost will be somewhat 
greater, due to the cast-steel deflecting pieces and the bent slot-rails. 
It is generally stated that a conduit road costs twice as much as an 
overhead-trolley road. This statement may be misleading, owing to 
the fact that an overhead-trolley road may be very variable in its 
cost, depending upon pavement requirements, overhead construction 
adopted, and many other local conditions, such as the regulations for 
the return current by the rails. But the construction of the conduit 
part of a road is quite independent of these factors; for an 
overhead-trolley road which would cost £5,000 per mile of single 
track, it is quite probable that the same road with the conduit 
construction would cost £11,000 for the same length, that is, the 
conduit properly speaking would cost £6,000 in excess of an 
overhead-trolley road. If the overhead-trolley line should have a 
first cost of £10,000 per mile of single track, there is no reason why 
the use of a conduit on such a line would double the cost as in the 
first instance. Roughly speaking, the cost of a conduit in this latter 
case would be £16,000. To arrive at an approximate comparison of 
the cost of the two constructions, it is fair to assume that the cost of 
paving and of the wheel rails is the same in both cases. For the 
conduit there should be added per mile of single track approximately 
the following material and labour :—105 tons of slot-rail, 40 tons of 
conductor-ruils, 210 tons of cast-iron, £120 excess for bolts, &c., 
porcelain insulators £35, 1,400 cubic yards- excess excavation, 1,200 
cubic yards of excess concrete, £600 excess labour for track-laying, 
£400 sewer connections. Crossings, turnouts, and special track work 
in general, cost 200 per cent. more on an average for the conduit than 
for ordinary track. A cost which is wholly indeterminate is that of 
removing sub-surface obstructions. This, as has been explained, can 
often be reduced by varying the conduit depth to suit special cases. 

Considering alone the items above enumerated they will amount 
to between £5,500 and £6,000. Deducting the cost of an average 
overhead construction, it can be roughly be said that a conduit road 
will cost from £5,000 to £5,500 more per mile of single track than 
a trolley road under the same conditions, to which should be added 
the increased cost of special track work and the removal of 
underground obstacles. Under ordinary conditions the difference 
in cost will vary between the limits of £7,000 and £9,000. 


APPENDIX I. 


Details of Cost in United States.—Table 1 gives the actual cost per 
single-track mile of the conduit roads installed by the author in 
1895—6 for the Metropolitan Railway Company of Washington, D.C. 


Cost of Metropolitan Railway Company, Washington, D.C. 


Straight track .. 101,660 ft. 
Curved track 9,190 ,, 


110,850—say 21 miles of single track. 


Rails and splice bars:— — £ s. d. 
Wheel-rail ees 885 . . 5 15 O per ton 
. Blot-rail éd. as ~ 6 86 , 
` Guard rail for curves ET iva .. 910 0 i 
Conductor-rail  ... ve e 8 80 „ 
Joints complete : O 4 10 each. 
£ s d. 
Per mile single track  ... 1858 6 8 
Cast-iron (yokes, insulator frames, covers, &c. 2) 215:5 
tons at £5 15s. 7d. . .. 1,245 8 24 
Bolts, tie-bars, clips, K. £s TT «e .. 312 10 0 
Bonds for conductor- rails Pod ids 97 18 4 
Track laying (all labour and hauling) E .. 589 3 4 
Temporary track... 33 6 8 
Excavation of all kinds except for cable ducts, 2 507 
cubic yards at 3s. 10jd.  ... 488 6 10 
Sewer pipes laid and brickwork for duct manholes.. 99 7 6 
Cable ducta :— 


10,616 ft. 12-way duct!at 4s. 94d. 


» 8 „ ». 38. 64d. 
21,954 „ 4 „ „ 28. 21d. 44,894 3 9 233 1 1 
11 » 1s. 5d. 
1 for cable ducts, 9, as cubic digi at 


Concrete, first grade, for conduit (1 barrel Portland 
cement, 12 cubic ft. sand, 224 cubic ft. broken 
stone) 765 cubic yards per mile at £1 9s. 2d. ... 

Concrete, second grade, for paving base, &c. (1 
barrel Cumberland cement, 10 cubic ft. sand, 20 
cubic ft. broken stone) 514 cubic a per mile 
at 18s. 1d. x ie 

Stone paving using old setts, £ s d 

42,126 square yards at 3s. 3d. 6845 9 6 

Asphalt pavement, 

91,716 square yards at 6s. Old. 


1,115 12 6 
464 14 10 


27,705 17 6 


£34,551 7 0 1,645 6 0 
Special track work and curves .. Š E sae 
Extra bills of street contractor iss 
Removal of sub-surface obstructions ... 


Total cost per mile of single track . . £9,945 15 1 


The metallic structure cost less at that date than it would now. 
The temporary track is a very low item, the authorities having 
permitted a flat strap-rail to be laid on the pavement (mostly 
asphalt) by means of flat tie-bars with special seats at their 
extremities. It should be stated that this city is an exceptionally 
favourable one for the construction of conduit road, the streets 
being wide and with little traffic upon them, and the supervision 
being that of the thoroughly trained engineers of the United States 
Army. 

The author has been given a pamphlet containing some diary 
notes kept by Mr. William C. Gotshall, engineer in charge of 


. construction of the Second Avenue Railroad Company of New York. 


The pamphlet concludes with the following estimate of the cost of 

this road per mile of single track. It should be stated that this 

estimate is not Mr. Gotshall’s, but the work of the compiler of the 

pamphlet :— 

Total Cost per mile of Single Track, Open Conduit System, Second 
Avenue Railroad Company, Compiled from Diary of W. C. Gotshall. 


£ s.d. 
Labour, digging trough, removiug old track, repairing 
concreta, removing excess dirt, hauling all track 
work, £1 10s. 114d. per linfar foot 8,173 0 0 
Insulators, 5s. 8d. each . 199 9 7 
Iron work, excluding yokes, 7s. Ad. per linear ft. 1,375 7 0 
Cost of iron yokes, 2247 tons at £5 4s. 1, 168 8 10 


Concrete, § cubic yard per linear foot, 8s. ad. per yard 808 10 0 
Haulage on yokes and iron work 2 . 117 1 8 
Total without paving £11,841 17 1 


The above does not include cost of feeder duct. 


In comparing this cost with that of the Washington conduit, it 
should be borne in mind that the items of cost of special track 
work, feeder ducts, paving, bonds, sewer connections, temporary 
track, are not included in this estimate, while they are iu the 
Washington costs (Table 1). 

The cost of concrete is put down at 8s. 2d. per cubic yard. This 
low cost is evidently an error of compilation. Other information 
in the pamphlet seems to prove that this cost should be from 24 to 
3 times this amount. 


APPENDIX II. 


Estimated Cost in England. — The author ventures to submit the 
following estimate of cost per single-track mile in England at 
ruling prices of material and under fair average conditions. The 
construction here figured upon is a centre-slot conduit with yokes 
spaced 3 ft, 6 in. centre to centre; the yokes of the same weight 
and general dimensions as those used on the Paris lines. Yokes 
need not be inordinately heavy, but they should by all means be 
close together to preserve the slot width, a much more important 
matter for a conduit electric than for a cable road. 


Estimated Cost of Single- Track Mile of Conduit Electric Tramways in 
England for average Conditions (December, 1900). 


£ s d. £ s. d. 
Wheel-rails, 90 lbs., 141 tons per mile at 
£7 


od — 987 0 0 
Joints, 0-67 ton at £8. ‘ba 5 8 0 
i Slot-rails, 66 lbs., 105 tons at £8. .. 840 0 0 
Conductor-rails, 28 lbs., 44 tons at £8... 352 0 0 
— 2,184 8 0 
Haulage, 29067 tons at 12. 58 2 0 
Bolts, washers, keys, &c., 4°16 tons at 
418 74 18 0 
Tie-bars, 13:5 tons at £15 iiis .. 202 10 0 
— — 277 8 0 
Insulators complete with clip, 755 at 6s. 2d. ... 232 16 0 
Cast yokes and insulator pit covers :— Yokes, 210 lbs. 
each, spaced 3 ft. 6 in. centre to centre, 210 lbs. 
X 1,510 = 317,100 lbs. = 141:5 tons. Insulator 
pit covers, 117 lbs. each. 755 x 117 = bus. 
lbs. = 39 tons. Total 181:5 tons at £10.. . 1,815 0 0 
Haulage, 181:5 tons at 4s. 985 js si 36 6 0 
Bonds : 110 0 0 


Concrete for tube, 1 cement, p sand, 5 stone, 0-2 

cubic yard per 1 linear foot 5,280 x 0:2 = 1, 056 

at £1 8s. 285 1,478 8 0 
Concrete for paving, 1 cement, 3 sand, 6 stone, 0-10 

yard per 1 lincar foot x 5,280 = 528. 528 x. 

£1 4s. ... " - ev « 638 12 0 
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Wood paving, 6,373 square yards at 11s. 3,505 3 0 
Excavation, 2, 950 cubic yards at 5s. 737 10 0 
Sewer connections and manholes for same 400 0 0 
Plate lay ing, including average amount of special 

track work, 5, 280 at 3s. bes - m Gr. 792 
Temporary track (1 track laid and repaved on side of 

street with turn-outs) at £1,350 per mile of street 

(divided into two tracks for double-track con- 

struction) or ST Wee. des. zi bz: .. 675 00 
Special track work of cast-steel construction with 

hardened centres c t 988 1,128 0 0 
Obstructions (necessarily very indefinite) . . 1,000 0 0 
Feeder ducts es 8 - - a .. 800 00 
Extras and contingencies ar ae es .. 630 00 


, £16,493 13 0 

Certain costs, notably those for temporary track, feeder ducts, 
obstructions, special track work and curves, must be largely 
hypothetical, but the author believes that for average conditions 
and for this type of construction this figure will be reasonably 
safe, except for the item of sub-surface obstructions. This may be 
small or again inordinately large, depending upon local circum- 
stances. 

In closing, the author wishes to emphasise one point, the 
transmission system for a conduit road being wholly an insulated 
one can be calculated for the most economical drop of potential, 
which is not the case of an overhead line with rail return. Con- 
siderable saving, either in copper or boosters or both, can so be 
effected, which should be put to the credit of the conduit system in 
any estimate of the cost of such a system. 


ELECTRICAL MINI 
AUSTRALIA. 


— —. 


A DESCRIPTION of the pumps installed in the new Havillah, the 
Charlotte Plains Proprietary, and the Junction Deep-Lead Gold 
Mines and in the Victorian Deep Leads Mine, and details of the 
plant of the Deep Leads Electric Transmission Company itself 
appear in a recent issue of the Mining Journal from which we 
extract the following :— 

“The adaptation of electricity to mining work of all kinds is 
daily on the increase; but its application to pumps in deep mines 
has not been so extensive, although a large number have been 
erected in the anthracite and other mines in America. As compared 
with the various other systems in use for freeing mines from water, 
electric power presents some striking advantages—namely, in 
reducing first cost in expenses consequent upon separate installa- 
tions, especially where, as in this instance, power is supplied to a 
group of mines at a considerable distance from one another. The 
space required and freedom allowed in fixing the position of pumps 
in a mine are also matters tending to greater economy, to which 
might be added the ease with which the electric cables can be 
conveyed to where they are required, as compared with steam or 
air pipes and pump rods. Again, there is no loss similar to that 
encountered by the condensation of steam in pipes to pumps under- 
ground, and all these matters are distinct advantages in favour of 
electricity. 

In the present instance the water in the mine is raised 350 ft. at 
the rate of about 2,000 gallons per minute. The pumps are of the 
double-geared three-throw double acting type, driven by an electric 
motor of 250 H.P., running at a speed of 450 revolutions per minute, 
the electric power being transmitted from the central power station 
at Charlotte Plains. The motion is transmitted from the motor to 
an intermediate shaft, 8 in. in diameter, by spur gearing, thence to 
the crankshaft by a second set of two spur wheels and pinions, the 
speed of the crank shaft being 30 revolutions per minute. The 
wheels of both sets of gear are made of cast-iron in halves and 
rigidly bolted together, the pinions being of cast-steel; the wheels 
of the second set of gearing are 8 ft. diameter and 12 in. face, having 
machine-cut teeth. There are six single-acting working barrels 
connected together in pairs. The plungers are 11 in. diameter and 
36 in. stroke, one plunger working in each pair of working barrels, 
which are externally packed. Each working barrel is fitted with a 
by-pass and valve between it and the delivery pipes to relieve the 
pumps when starting. The valve boxes are 12 in number, of the pot 
type, six being used for the suction and six for the delivery, 
al made of the same pattern. All the parts are mounted 
upon a large cast-iron bedplate or framing made up of 
11 sections rigidly bolted together. The motor bed also 
forms a portion of the main bedplate, and notwithstanding 
that it is split up into small sections for convenience in getting 
down the shaft, it is when bolted together on its foundation a per- 
fectly rigid structure, and a self-contained machine. The crank- 
shafts are 124 in. diameter. There are three suction pipes 11 in. 
diameter, one for each set of plunger barrels. Each suction pipe is 
supplied with a vacuum vessel and a foot valve in the pump well. 
There are also three 11 in. diameter delivery pipes, each titted with 
a stop valve terminating in a junction piece connected to the 20-in 
rising main. The junction piece is supplied with a large air vessel 
for the purpose. of reducing all shocks from water hammer to a 
minimum. The air vessel is provided with an automatic apparatus 
to keep it always full of air. The delivery column pipe is 340 ft. 
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high, in 15 ft. lengths, 20 in. internal diameter, made of mild steel, 
2 of an inch thick, lap-welded and fitted with cast-steel flanges 
screwed on the pipe and provided with recessed joints. The 
occupied by the pumps is about 39 ft. in length, 22 ft. 6 in in 
width, and 20 ft. in height; the weight of the pumpe without 
suction or delivery pipes beyond the limits of the bedplates is about 
77 tons 10 cwts. They are bolted toa bed of cement concrete, built 
in & chamber 45 ft. long x 26 feet wide, constructed of the same 
materials, and arched with Monier concrete in a very substantial 
manner, forming a perfectly dry housing underground for the 
machinery. 

“The Cornish pumps installed in the Victorian. Deep Leads 
consist of a double set of 20-in. diameter plungers, having a 
maximum stroke of 8 ft. and a minimum stroke of 4 ft. The 
delivery column is 22 in. internal diameter, of lap-welded steel, 
having cast-steel flanges with hydraulic joints. Each set of plungers 
delivers into this 22-in. delivery column. The first plunger workings 
are set 135 ft. from surface, and the second set 175 ft. lower, 
making a total depth of 310 ft. Below this is the well, in which 
the suction pipes are placed. Each set of pumps is connected to 
massive bell bobs. These bobs are connected together; thus the 
whole weight of each set of pump rods, plungers, &c., is balanced by 
this means, no balance boxes, with their necessary cumbrous loading, 
are required, and a saving is effected by having only one delivery 
column. The ‘bell bobs’ are connected with the pumping crank by 
the usual sweep and connecting rods. The pump crankshaft is 
driven by a powerful train and gear, which, in turn, is connected to 
the electric motor by nine manilla driving ropes. On the first counter- 
shaft is fitted a patent Weston-Capen friction clutch, which enables 
the pumps to be started as slowly as may be desired. The plant, 
foundations, &c., throughout are of massive design, and constructed 
on plain and economical lines with & view of saving in first cost 
without sacrificing the efficiency of the plant in any way, and with 
the cheap motive power, the working expenses will show a con- 
siderable saving over the usual system adopted in alluvial deep-lead 
mine pumping. The entire plant at this mine is capable of deliver- 
ing 108,000 gallons per hour. 'The machinery was designed by 
J. G. White and Co., of New York and London, and erected under 
the direction of Messrs. Geo. W. Kelly & Lewis, Melbourne. A good 
deal of the plant was made by Messrs. T. Piggott & Co, Limited, 
Birmingham, England. The rising mains for the pumps were made 
by Stewart & Menzies, Limited, Glasgow, the rope transmission 
and train gear by Poole & Co., Baltimore, U.S.A., and the working 
parts by various Victorian engineers. 

"At the power-station there are three engines of the horizontal 
cross-compound condensing side crank type, built by the Buckeye 
Engine Company. The principal dimensions are—high-pressure 
cylinder, 18? in.; low pressure, 36 in. diameter, with a common 
stroke of 27 in. The engines are designed to operate under 150 lbs. 
steam pressure, and a vacuum of 26 in. of mercury developing 600, 
with a maximum of 7351.H.p. The engine shafts are 16 in. diameter, 
excepting at the bearings; these are 11 in. diameter, and 20 in. 
long. The length between crank discs is 16 ft., and the weight 
6 tons. The total weight of each engine without the rotating parts 
of the electric generator is 36 tons. The English governors are of 
the shaft type, and are possibly the newest of their kind in the 
colony. The new features are the inertia wheel and connections. 
The governor arms have roller bearings pivotted to a containing 
wheel 4 ft. diameter, which is fixed to the shaft. The inertia 
wheel being free to revolve slightly as the speed of the engine 
increases or decreases actuates the cut-off valve, which is of the 
piston type and works within the main valve, the spindle of the 
former passing through that of the latter. It is claimed for this 
governor that when each engine is operating on a separate circuit 
the instantaneous variation in speed will not be more than 2 per 
cent. for any instantaneous change in load between friction load and 
735 I. H.P. All the working parts are fitted with sight feed 
lubricators. The Crosby Steam Gauge Company, of New York, 
supplied the steam and vacuum gauges; each gauge has a separate 
automatic recorder with chart. The engine indicators by the same 
maker have an electric attachment, so that each cylinder can be 
indicated at the same moment. The surface condensers are supplied 
by the Wheeler Condensing Company, of New York, and are rect- 
angular in shape, with 882 seamless-drawn brass tubes, 4 in. 
diameter, and 9 ft. 2 in. long, capable of condensing 12,600 lbs. of 
steam per hour under a vacuum of 26 in. of mercury and with 
circulating water of 90° temperature. The air and circulating 
pumps are of the Blake type. The third engine unit has the latest 
Wheeler Admiralty surface condenser mounted upon a Blake com- 
bined air and circulating pump with Simplex valve gear. All the 
parts exposed to water are made of brass and phosphor bronze; 
salt water will be used for condensing, and the cooling surface is 
1,400 square feet.” 


(To be concluded.) 


Oldham.—At the Oldham County Court last week an 
action was brought by a workman against Messrs. John. Barker and 
Sons, Limited, of Park Street Ironworks, Oldham, for goods sold. 
The defendants put in a counterclaim for damages sustained 
through a breach of contract in the supply of certain automatic 
electric switches applicable to hoists and cranes. Judge Bradbury 
suggested that an expert be requested to report upon the 
technical points in the claim and counterclaim, and Mr. Newington, 
electrical engineer to the Oldham Corporation, was appointed. 
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THE BOARD OF TRADE INQUIRY re ELEC- 
TRICAL PRESSURE. | 


(Concluded from page 522.) 


SIR COURTENAY BOYLE sat again at the Westminster Town Hall on 
Friday, to consider the application of the electric light companies 
for an alteration in the pressure from 100 volts to 200 volts. 

Mr. Moos, arguing for the Chelsea Electric Light Company, 
denied that there was any acute controversy as to the efficiency of 
the 200-volt lamp. The whole of Glasgow and St. Pancras were 
supplied with the 200-volt lamps, as were three-parts of the con- 
sumers of Chelsea. The only matter of controversy was the relative 
efficiency—that was to say, whether relatively they got the same 
light with the 200-volt lamp for the same money. As far as 
Chelsea was concerned, there had so far as he knew been no com- 
plaints with regard to the County Council clause, he was perfectly 
willing to stand upon an open arbitration, but he objected to any 
conditions put on the arbitrator's discretion. As to the Metropolitan 
Company the application was for a change from 50 volts to 100 
volts, and there could be no question of efficiency there. Under 
those circumstances he should call no evidence for the Metropolitan 
Company. 

Mr. GLEN, appearing for the Paddington Borough Council, said 
he was concerned merely with the Metropolitan Company. He did 
not suggest that the Metropolitan Company was doing anything un- 
reasonable, but the company was asking to be put in the same 
position as the other companies, so that at any time they thought fit, 
they might increase to the 200 volts. Consequently he failed to 
see that there was anything special in the case of the Metropolitan 
Company. He strongly supported the clause of the County Council 
with regard to arbitration if the change was to be made. 

Mr. Danxwerts, K.C., addressing Sir Courtenay Boyle for the 
City Corporation, quoted answers given by Prof. Kennedy to show 
that the consumer would gain no advantage whatever from the 
change. It was true that Prof. Kennedy said that the consumer 
would be in no worse position, but that was a point on which he 
joined issue. He contended that the 200-volt lamp was a more 
expensive lamp and did not last so long. If the change was to be 
made there should be an indemnity to those who had to change, and 
he suggested that it should be by way of & discount on the price 
charged, say, 10 per cent. 

Mr. RoskKILL contended that there was no vested right in any 
consumer in the City of London to prevent the electric light com- 
pany altering the pressure. The Board of Trade had the power to 
come in and authorise the alteration. It would be & monstrous 
thing if a man should be allowed to blackmail these statutory com- 
panies when he possessed nothing but what could be taken away 
by the Board of Trade at any time. He submitted that the clause 
drafted by the Board of Trade amply protected the consumers, 
both large and small. 

This concluded the inquiry, and Sir Courtenay Boyle said he 
would report to the Beard of Trade. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NRW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THOMSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


t 


6,087. “Electric alarm attachment to nickel alarm clocks.” D. MUNDELL. 
March 11tb. 


e „Simplex trolley head for electric tramcars." J. D RrssEL. March 
5,098. “Improvements in multiple conductor cable, terminal or analogous 
fittings.” G. H. NisBETT. March 11th. (Complete.) 
5,121. “Improvements in insulating strips or cores for rheostats, electric 
heaters and similar devices." P. M. Justicz. (The Erie Exploration Company, 
United States.) March llth. (Complete.) 


5,134. “Improvements in conduits for electric cables and the like.” C. A.W. 


HvcuutMaxX. March lith. (Complete.) 


5,136. N in and in the method of producing composite electro 
plates." W. C. CLou sR. March llth. . 

5,145. A combined ozoniser medical coil and lamp for use for medical and 
other p ses," THE ELECTRIC OZONE SYNDICATE, LiMiTED, and R. F. W. 
SMITH. arch llth. (Complete.) : 

5,158. Improved means for increasing the efficiency of electric incandes- 
cent lamps.” J. W. T. Caprrr. March lith. 

5,164. “ An improvement in breaks for induction coils." J. CARPENTIER, 
March 11th. 

5,165. An improvement in switches for varying electrical resistance.“ 
BIEMENS Bros. & Co., LTD. and M. Hird. March lith. 

5,171. “Improvements in non-inductive resistances.” W. pu Bors DUDDELL 
and T.MaTHER. March 12th. 

5,173. Electric thermal devices for working switches registering apparatus 
and the like.“ G. CHARLTON and W. E. Barton. March 12th. 

5, 175. Self- lubricating pulley for electric car trolley-hend.“ R.M. Tyrer. 
March 12th. 

5 . "Improvements in electric bipolar dilator.” C. L. MosHer. March 
12th.. (Date applied for under Patents, &o., Act, 1883, Sec. 103, August 25th, 1900, 
being date of application in United States.) (Complete.) 

6,227. ‘Improvements in or relating to the arrangement of electrical cables 
or groups of conductors.” C. A. W. HuLTMAN. March 12th. 


5,247. Improved switch for controlling electric motors," A. G. BLoxaw. 
(Helios Electricitáts Actien Gesellschaft, Germany.) March 19th. (Complete.) 

5,260. ‘‘ New or improved apparatus for automatically registering the time 
during which an individual telephone instrument has been in actual use.“ A. C. 
Krause. March 12th. 

5,263. “Improvements in receivers for electric demand indicators.“ 
A. WRIGHT and THE REASON MANUFACTURING Company, LiMiTED. March 12th. 

5,266. Improvements in and relating to the recovery of precious metals by 
electrolysis." J. F. Wess, J. E. LILLEY, and J. CHAPMAN. arch 12th. 

5,293. “Improved system of guard wire protection for electric trolley or other 
high pressure uninsulated wires." E. W. Cowan, A. STILL, and T. L. MILLER. 
March 13th. 

5,805. “ Improvements in mioro-telephones.“ 
(Complete.) 

5,06. Au improved means of picking up positive electric pressure from a 
closed tubular rail, or subway, without a longitudinal slot, or a surface contact, 
by a wheel suspended over it, and returning the negative current to the tube.“ 
R. C. Saver. March 18th. (Complete.) 

5,833. “Improvements relating to electro-therapeutic apparatus." 
CoukrxkY. March 13th. (Complete.) 

5,949. '*A method of and apparatus for actuating devices on public electric 
supply or distribution systems.” A. WiuaHT and THE Reason MANUFACTURING 
Company, LiMiTED. March 18th. 

5,991. An improved switch for electrical lampholders and the like." J. H. 
BoswonTH and G. Mason. March 14th. l 

5,402. “ Improvements relating to electric pendant lamps.” R. H. BesT. 
March 14th. 

5,11. “Improvements in electric measuring apparatus.” R. ZIEGENBERG. 
March 14th. (Complete.) : 

5,113. Generator for the intensification of gravitational or electric stress. 
G. EARL-ADAMs. March Mth. 

5,421. “Improvements relating to electrical reformers.” A. NopoN. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, August 17th, 1900, being date 
of application in France.) March 14th. (Complete.) 

5,427. “Improvements in the manufacture of electric cables and apparatus 
therefor.” H. W. Dover. March 14th. ' 

5,149. “Improvements in underground conduits and accessories therefor for 
use with electrically-propelled tramcars and like vehicles." G. WILKINSON, 
March 14th. 

5,452. ''Electrically-heated radiators.” W. H. Mitnes. March 15th. 

5,460. ‘Improvements in and relating to prepayment meters for the supply 
of electricity." J. FiNLAYSON and W. Scorr. March 15th. 

5,464. "Improvements in or connected with overhead conductors for elec- 
trical tramways and the like." H. H. HALL and G. Smith. March 15th. 

5,477. New or improved means for divertiog or cutting off electric currents 
in overhead electric trolley or like wires or cables and guard wires and dis- 
connecting broken cables or line wires." J. E. Hint. March 15th. 

5,187. "Improvements in electric heating and cooking apparatus." F. W. 
SCHINDLER. March lóth. ~ 

5,488. "Improvements in electric bell pushes.” J. R. Ross. March 15th. 

5,489. ''Improvements in or relating to electric tramways.” F. G. SEALY. 
March 15th. 

5,496. “Improvements in electric meters." E. BaTavLT. (Date applied for 
under Patents, &c., Act, 1883, Section 103, August 17th, 1900, being date of ap- 
plication in France.) March 15th. : 

5,510. "Improvements in commutator brushes and brush holders for electric 
motors or dynamo-electric machines." R. LUNDELL. March 15th. (Complete.) 

5,528. “Improvements in wireless telegraphy.” J. R. MinNES. March 15th. 

5,512. “Improvements in and relating to trolley-wire guards or ‘protectors’ 
of overhead driven electric tramways.” J. T. Pearson. March 16th. 

5,547. “Improvements in electric railways and tramways on the sectional 
conductor system.” J. MiLN ES. March 16th. 

5,560. “Improvements in electrical switches." C. M. Dorman and R. A. 
SwxirH. March 16th. (Complete.) 

5,569. "Improvements in and relating to devices for cutting out broken or 
short-circuited sections of trolley wires used in connection with electric traction 
systems.” J. W. DonaLpson. March 16th. 
` 5,570. “Improvements in electric arc lamps and electrodes therefor.” C. A. 
LEE. March 16th. 

5,589. Improvements in electric telegraphy.” A. MtcrtrHeaD. March 16th. 

5,592. An improved method of manufacturing filaments for incandescing 
electric lamps." W. L. VOELKER., March 16th. 

6,598. “Improvements relating to portable electric lamps.“ 
March 16th. 


E. VoLkEms, March 18th. 


A. W. 


M. KATSER. © 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


8,840. “i improvemente in incandescent electrie lighting syetems.” British. 
Thomson-Housten Company, Limited. (A. 8. Davis) Dated April Nth, 1899. 
Lamps having incandescent bodies which conduct only after preliminary heat- 
ing, and more freely at high temperatures, are supplied witha constant current, 
either continuous or alternating, from & suitable transformer or other source. 
Such lamps are preferably connected in series, and each provided with a film 
or other cut-out, and a short-circuiting switch. The incandescing body may be 
a magnesia or porcelain, in or around which is a metal wire to effect preliminary 
heating, as described in Specification No. 5,941, a.D. 1899. 8 claims. 


8,9189. ''improvements in out-oute, fuse boxes, and analogous electrical fittings, 
and in connections for such fittings, and other electrical purposes." R. F. Mall. 
Dated April 2&th, 1899. A fuse box having special terminals or connections, the 
base is divided longitudinally by a division and transversely by the divisions. 
The fuse wires are passed through perforations in the cross piece. The terminals 
or connections are metal pieces having cuts at the ends to receive the wires 
which are clamped by the screws. The metal terminals fit in holes in the base 
as shown. The metal pieces may be employed in ceiling roses or as couplings 
for connecting lengths of conductors together. 2claims. 


8,949. ‘improved starting mechanism for electric motors.” R. Solfield. (T. 8 
Porkins.) Dated April 28th, 1899. Switches for electro-motors are 80 con- 
structed that the contact arm Ís returned to the off position with an over or 
under load. The hub of the arm of the resistance switch is fitted with two 
teeth, the former of which engages with teeth on a second hub carrying an in- 
sulated blade, to connect the hubs with a contact. The hubs are in electrical 
connection. The contact arm is held with all the resistances cut-out by an 
electro-magnet which releases under the action of a spring when the current 
fails. An overload electro-magnet is provided, which with excessive current, 
attracts its armature making contact and short-circuiting the magnet. 3 claims. 


8,991. ''Method of and apparatus for effecting the storing up of s or ts 
ny mene lafiuencing magnetisahle bodies." V. Poulsen. Dated April 29th, 
1899. Relates to means for recording and reproducing messages, such as tele- 
graphic or telephonic messages, by means of an electro-magnet acting upon or 
being acted upon by a magnetisable wire or strip. A cylinder is covered with a 


568 THE ELECTRICAL REVIEW. Vol. 48. No. 1,218, Manon 29, 1901. 


close spiral of steel wire, which is to take the place of the phonographic plastic 
cylinder, and an electro-magnet is mounted in a sliding carriage to take the 
place of the stylus. The carriage is mounted on a rotating tubular frame and 
is provided with & centrifugal lever, which brings the core of the magnet 
against the wire while the frame is rotating. The removal orobliteration of the 
messages from the strips is said to be obtained by traversing the wire, &c., with 
& magnet carrying a steady continuous current. 8 claims. 


8,976. “A n against serew leosoning on electric Incendescent lamp- 
shade holders." W. Sohíosser and H. Moerse. Dated April 29th, 1899. Lamp- 
shade holders for electric incandescent lamps having screws for holding the 
shades are provided with springs supporting caps with tongues which grip the 
milled heads of the screws to prevent their withdrawal owing to vibration. 
Each cap may be supported by a vertical spring on an arm of the holder, the 
arms may be grooved or slotted to receive the springs. Or the caps may have 
upward extensions, which are connected together by springs passed round the 
holder. Other small modifications may be made. 4 claims. 


8,009. “improvements ín apparatus for breaking high-tension olreuits." C. 
er. Dated April 29th, 1899. Relates to means for breaking high-tension 
circuits locally, or from a distance, or automatically, and for minimising arcing. 
In the arrangement described, one termina) carries a fixed contact, which is 
formed of spring wires. The other terminal carries a tube in which slides a rod 
fitted with a carbon plug. Aspring tends to withdraw the rod within the tube. 
The circuit is made by forcing the rod out, say by a cord, and it is locked in this 
position by a bolt engaging in & slot. The bolt may be released to break the 
circuit by means of a cord, or by an electro-magnetic device which is controlled 
from & distance, or by the current itself should it become excessive. The 
terminals are fitted with wire extensions which take and break up the arc 
formed. Instead of the wires, the gap may be covered by a double chimney in 
which are fitted partitions. An arrangement for breaking the circuit in case of 
fracture of the line conductor is provided. The end of the bolt engages with 
one end of a lever, on the other end of which the conductor rests. Should the 
conductor fracture, the weight pulls down the end of the lever, raising the bolt, 
and thus releasing the rod. 5 claims. 


9,101. ‘Improvements in or relating to globes or protectors for electric and other 
lighting apparatus." J. G. Pennyouick and F. W. Barrett. Dated May 1st,1899. To 
increase the field, and equalise the tenang of the illumination from the electric 
or other lamp, the external surface of the globe is formed by horizontal series of 
lenses. The upper series prevent the loss of the upwardly diverging rays by 
refracting them downwards towards the rays which are refracted more or less 
horizontally by the series. The lowest series refracts the rays falling thereon so 
as to illuminate the space immediately beneath the lamp. 5 claims. 


9,134. . in or relating te electrio acoumulators." F. Mouterde. 
Dated May 1st, 1899. Relates to plates or electrodes of the type described in 
.Speqification. No. 8,712, a.D. 1896, in which the battery is made up of two or 
more concentric cylindrical electrodes. The invention consists firstly, in pro- 
viding the external electrode with a bottom part so that it serves also as a cell 
and allows the usual external casing to be dispensed with; secondly, in render- 
ing the battery water-tight by providing it with a cover which may be of lead 
and be soldered on to the electrodes after the other electrodes have been put 
in place; thirdly, in perforating the negative electrode or electrodes witha 
number of holes so that the electrolyte can penetrate to the active material, 
which is placed on both side« of the cylinder; fourthly, in mixing with the 
active material pumicestone which has been powdered and rendered conduc- 
tive by being coated with silver; and, fifthly, in winding around the exterior of 
the negative electrode or electrodes one or more layers of thin slotted and 
corrugated lead plate, in the channel of which active material is placed and 
which layers also serve to prevent the active material from falling off the 
electrode. The slots or openings are formed in tbe lead plate by passing it 
between two cylindrical rolls, one of which is formed with a number of projec- 
tions upon it which resembles cog-wheel teetb, and the other is a plain cylinder 
of papier mache. The projections or teeth are arranged in rows which break 
joint with each other and form rows of similarly arranged embossed parts in the 
lead plate when it is passed between the rolls. The embossed parts are then 
planed off so as to form rectangular openings, which are subsequently enlarged 
into arhomboidal shape by stretching the plate. 5 claims. 


9,209. ‘improvements in and relating te electric aro lamps.” R. Upton. Dated 
May 2nd, 1899. Relates to arc Mimpi The frame consists of a central tube, a 
cover, & rectangular box, and two side rods. The tube carries split clamps sup- 
porting a regulating lever, a series solenoid, two impedance coils, a dash-pot 
and a thick asbestos heat guard. A casing is connected by bayonet slots to 
pins on the cover. under guard plates. Each coil is clamped between two arms 
of the central split clamp; or otherwise each coil is secured by vertical clamps 
on & horizontal plate onjthe central clamp. The lower carbon is secured ina 
socket, which also has a packed cup to hold an arc-enclosing globe in a packed 
groove in the base of the box, in which the packing 18 supported by the edge of 
a cup screwed on a projection to form a gas check for the upper carbon. The 
socket is supported on a recessed yoke which rests on a spring on one side rod, 
and is slotted and ‘recessed to engage a nut on the other, so that it can be 
released and turned to remove the globe and lower carbon-holder. The globe 
can be cleaned with hydrofluoric acid. The rods carry a flat reflector. The 
upper carbon is inserted in a split holder which slides in the central tube, and 
contains springs bearing against one another and against the tube to maintain 
electrical connection therewith; a modified holder has a screw projecting 
upwards, with two nuts, one securing a number of curved contact-springs, and 
the other situated between the inturned upper ends of the springs to hold them 
outward, adjustably. To indicate when the carbons require renewing, the 
bolder in descending comes in contact with a spring and supplies current toa 
lamp, visible througb an opening in the casing. The upper carbon passes 
through a thick clutch-plate, the hole in which is cylindrical below but 
conical in its upper half, with or without an intermediate shoulder. The 
clutch is connected by a rod with the counterweighted lever, which is 
connected by a spring with the core of the series solenoid. The core is 
of soft iron with a filling of laminated iron. The outer end of the 
clutch is connected by a spring with an arm fixed adjustably on the rod; 
this is stated to prevent overfeeding when the lamp support is subject to 
vibration. The lever is linked to a dashpot which slides between a stationary 
outer cylinder and a piston; the sliding pot is perforated at the top and carries 
a loose cap, which closes the perforations when the pot is rising. The solenoid 
is wound with layers of asbestos, or has rods inserted between its coils, by the 
latter arrangement a solenoid with a cylindrical cavity is made square 
externally. The solenoid is provided with an armature supported below by 
V-springs adjustable in the clamp. One of the impedance coils is made witha 
connecting loop, extending from the middle of each layer, and a flexible con- 
nection may be clamped to any loop to include a part of the coil in circuit; the 
other coil may also be included. A disconnecting switch is provided on the 
cover. The cover may also carry an adjustable resistance and a double-pole 
two-way switch to connect the lamp in either of two circuits, one alternating 
and the other continuous current, the latter including tbe resistance. 19 claims. 


9,846. ''improvements la electric moximum demand indicators." The British 
Thomson-Houston Gempany Limited. (F. P. Cox.) Dated May 2nd, 1899. Current 
meters.—Maximum demand indicators for multiple wire systems are con- 
structed to be influenced by the currents in all the supply wires except the 
„neutral wire" so tbat their indications are proportional to the maximum 
total load at any time. A thermal overflow instrument for a three-wire supply 
is illustrated, having two heating coils in the outer wires.’ Equality and 
adjustinent of effect of the two coils is obtained by shunting them by adjusted 
resistances. A clockwork indicator may be similarly provided with two coils 
in the outer wires, acting together to deflect a magneric needle. An arm of the 
needle may then make contact with a pin on the indicating pointer of a cleck- 
work, thus closing a circuit containing an electro-magnet, which frees the 
escapement of the clockwork, allowing it to run until the pointer leaves the arm 
of the magnetic needle. 7 claims, 


9.246. ‘‘Improvements in apparatus for measuring electric ourrents.” The 
British Thomson-Houston Company, Limited. (F. P. Cox) Dated May 2nd, 1899. 
Current and energy meters. An ordinary clock motion, having & fan or 
preferably & self-starting balance escapement, carries a pointer in front of a 
graduated arc. The pointer is provided with & contact pin. Normally motion 
is prevented by the escapement lever being stopped by a finger on a shaft, 
which carries also the heavy iron armature of an electro-magnet. A wattmeter 


or an ammeter carries an arm into contact with the pin when sufficiently great 
current or power is transmitted, and & shunt circuit containing the magnet is 
thus closed. The magnet lifts the armature and frees the escapement, so that 
the clock runs until the pointer leaves the arm. The pointer then remains 
where it is until a 3 current or power again frees the clock and allows it 
to move further. It may be set baok by hand. 5 claims. 


9,878. ''imprevements in telegraphiug graphic er ether matter automatically 
without wires, and in apparatus therefor.” R. Greavilte-Williams. Dated May 2nd, 
1899. ` Facsimile telegraphs, such as those described in Specifications No. 
14,765, A.D. 1894, and No. 6,509, a.p. 1895, are arranged with the transmitting 
relay attached to the primary of an induction coil, for sending Hertzian radia- 
tions from one or more metal surfaces. At the receiving station similar metal 
surfaces are connected to a coherer, and electro-magnets of which controls the 
circuits 3 9175 recording magnets. The apparatus may be enclosed in metal 
cases. 1 claim. 


9,278. "improvements in dynamc-electric or ejeotro-dynamic machines.” J. 6. 
Statter. Dated May grd, 1899. Field magnets. The field magnets of a dynamo 
or motor are composed of an inner core and an outer oore with a magnetising 
coil arranged in the space between them. Suitably-shaped pole-pieces are 
brought out on either side of the axis so as to form a space for the revolution 
of an armature at each end of the machine. Alternatively one pair of pole- 
pieces may be magnetically short-circuited. 2 claims. 


8,361. “improvements la the manufacture and production of elements fer 
secondary batteries or electric acoumuteters.” H. H. Strecker. Dated May Sra, 
1899. Relates to plates or electrodes in which the active material is in a mass 
within a frame as distinct from a grid, and consists in removiog the central 
portion of the active material and inserting into the opening thus formed a 
divided ring or frame, so as to reduce the weight of the electrode, to prevent 
warping, and to facilitate the circulation of the electrolyte. Positive electrodes 
of this shape are made of & mixture of litharge and lead carbonate which is 
slightly moistened by an alkali, and when fitted in the frames are without dry- 
ing formed in an acidulated salt solution, preferably in an acidulated solution 
of an alkatine sulphate. 2 claims. 


9,387. “An im prosess for the produotion of acoumalater plates.” A. 
Lohmann. Dated May 3rd, 1899. Consists in subjecting lead plates to a pre- 
liminary formation in an electrolyte consisting of an acid of the fatty group, 
such as formic, acetic, butyric, lactic, or oxalic acid. The plates are subse- 
quently washed with water and brushed, and are then formed in the usnal 
manner. 1 claim. 


9,982. “Improvements iu electric Hghting apparatus, especially agpiloable fer 
rallway and other vohioles." E. J. Preston and A. B. Gill. Dated May 10th, 1899. 
Relates to improvements upon the system of train, &c., lighting described in 
Specifications No. 5,631, a.D. 1894, No. 1,611, A D. 1895, and No. 6,829, a D. 1896. 
A switching arrangement is shown for controlling the number of lights. The 
current is supplied from a battery or other source, and the lamps are civided 
into two sets connected to a switch consisting of two drums engaging with con- 
tacts. The spindle carrying the drums is rotated by electro-magnetic means 
controlled by a switch. The contact-faces on the drums are so arranged that 
one or both sets of lamps may be alight, or both may be extinguished. Several 
sets of electro-magnets may be employed. In cases in which both batteries are 

at on parallel, as in Specification No. 6 829, a.p. 1896, the resistance is divided 
into two or more parts, and the circuits are arranged so that only a portion of 
the resistance is short-circuited. In the general arrangement are the batteries, 
the divided resistance, the reversing-switch controlled by thecentrifugal governor 
described in Specification No. 5,631, a.D. 1894, and the hand switch for the lamps. 
Supp!ementary switch arms are controlled by one of the armsof the switch, and 
control the connections of the battery and resistances. In lubricating the 
dynamos, the valves are operated by an electro-magnet placed in the oil 
reservoir or in a chamber adjacent to it. 8 claims. 


8,938. “‘ A new or improved protective condult for the ourrent conveyors of electric 
railways.” A. Perzenburger and A. Halsl. Dated May llth, 1899. Conduits for 
the conductors on electric railways are formed, preferably above ground, of 
metal or other plates curved to an arch form and either bent to engage together 
at their ends or having recess grooves bent in them to spring round corre- 
spondingly arcbed stay rods. The plates may be attached to the sleepers, or 
held in position by the rods, which are secured to piles. The conduit may form 
one or more chambers, a central piece correspondingly dividing the space 
between the edges of the plates. The conductors are separately supported, and 
are rubbed by a collector passing through the opening. The opan rg is prefer- 
ably closed by hinged and spring flexible flaps, so that the collector opens and 
closes the slot as it moves along. 5 claims. 


9,966. ‘improvements in the manufacture of protective casings or tmbelar 
structures for elestrio cables.” A. J. Boult. (J. Jungbluth.) Dated May 11th, 1899. 
Conduits are formed of tubes consisting of a mixture of Trinidad asphalt, 
powdered unslaked clay lime, Val de Travers asphalt, cement, and coal tar. 
The ingredients are mixed hot, and are formed into tubes by means of a roller 


press. 2 claims. ; 

9,908. "improvemente in aud relating to the governing of engines used 
for driving electric tors in electric Meristributiag systems.” H. A. Maver. 
Dated May llth, 1899. Relates to the governing of engines used for 
driving elecirió generators in electric distributing systems, with the 
object of varying the engine speed in propoftion to the load. In one arrange- 
ment the auxiliary centrifugal governor driven by the variable-speed 
electro-motor, supplied by current from the dynamo, assists the mechani- 
cally-driven governor to control the throttle valve or expansion valve of the 
steamengine. The valve lever is connected to the adjusting or load spring. In 
a modifled arrangement, the auxiliary governor is connected by a rod to the 
adjusting spring, so that it alters the tension of the spring, and does not impart 
motion directly to the valve. The method may be applied to oil or gas engines, 
turbines, and water-wheels, as well as to steam engines. 4 claims. 


10,028. ''improvements eonuected with the controlling of shop windows. 
illuminating electric lamps, and the like." W. Douglas. Dated May 12th, 1899. 
Relates to apparatus for lighting and extinguishing electric lamps at prede- 
termined times for shop windows, signs, &c. In the arrangement two clocks are 
employed for releasing weights at predetermined times. One serves to put a 
switch * on," andthe other to put the second switch off.“ The switch arms 
are fitted with springs which tend to the arm of the “on” switch on to the con- 
tacts, and the arm of the off away from the contacts. The arms are held 
against the action of the springs by the levers. When the weight falls it strikes 
the lever, and allows the arm to complete the circuit. When the weight falls on 
to the lever thecircuit is broken, the contact arm being releaged. 2 claims. 


10,081. ''improvements in electrical resistance.” M. Levy. Dated May 12th, 
1999. Resistances for regulating the field currents of dynamos, and motor 
currents on railway vehicles, for arc lamps, or for other purposes, are inade up 
of sections of insulated wire, mounted on separate metal supports, so that they 
can be replaced if damaged. Each wire may be laid zig-zag in enamel on a 
ribbed-strip of sheet or cast-iron, and provided with connecting wires. Such 
strips may be clamped in a rectangular frame by a crossbar and sorews, the 
frame carrying & pivoted switch arm and contacts to which the connecting 
wires are attached; or the iron supports may be sectorshaped to ft in a 
circular frame, each support carrying a contact stud. A straight strip may be 
provided with a slider making contact direotly with the wire; ring-shaped sup- 
ports may be arranged similarly,in a circular frame. 2 claims. 


10,106. meats In jolnt-boxes for electrical installations and connections 
therotor." G. Wilkinson. Dated May 18tb, 1899. A junction-box is arranged 
with an outer metal case provided with brackets for supporting &n inner case, 
and also for clamping the ends of the main conductors which enter the inner 
casing from below ; branch leads similarly enter the inner case. The inner 
conductors are provided with clamps or may be provided with conducting-hoods 
surmounting insulating sleeves, a special plate with connecting straps and 
thimbles being provided to fit on to the hoods. 5 claims. 


10,163. “An improved method of controlling meohanisms hy means of Hertrian 
waves.” E. Wilson, C. J. Evans, and H. Godsal. Dated May 13th, 1899. In econ- 
trolling mechanisms by Hertzian radiations, receivers varying in sensibility are 
employed, and are separately executed by varying the transmitters, or the waves 
emitted by the transmitter. 4 claims. : 
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APRIL 5, 1901. 


No. 1,219, 


THE INSTITUTION AND THE 
ELECTRICITY SUPPLY INDUSTRY. 


THE object of the Institution of Electrical Engineers is to 
promote the general advancement of electrical science and 
its applications. When we find the President of the Institu- 
tion giving evidence in favour of a gas company, and against 
an electrical undertaking, it makes one wonder how he is 
promoting its objecta. 

On the 21st ult. a Committee of the House of Lords 
had before them a Bill promoted by the Sheffield Corpora- 
tion in relation to extensions of their Electric Tramways. 
The Bill was opposed by the Sheffield United Gas 
Company, and their witnesses included Professor J. Perry, 
announced as President of the Institution of Electrical 
Engineers, and Professor Ayrton, one of the Past- 
Presidents, who thus were made to figure in support of a 
claim by a gas company to interfere seriously with an 
electrical undertaking. 

The result was unfortunate, for the Committee of the 
House of Lords, probably influenced by the position of the 
two Professors in connection with the Institution, inserted 
a clause in the Bill wbich may cause endless litigation. 
The question raised was as to possible damage to the 
Gas Company's mains, pipes, or apparatus from fusion or 
electrolytic action caused by any currents generated or used 
for the purpose of electric traction on any of the tramways 
belonging to the Sheffield Corporation. If the professors 
had been engaged in proving the serious inconvenience to 
electricity supply undertakings and to the public—from 
leakage of gas mains—they would have been better 
employed. 

The position of the Institution in relation to the electrical 
industry is by no means what it ought to be; and it may be 
useful to consider how they manage matters on the Continent, 
where much healthier conditions prevail. | 

Let us take Switzerland as an example of the proper 
organisation of the business, and compare it with the want of 
power and ability of our Institution of Electrical Engineers 
to watch over and promote the general advancement of the 
industry. In Switzerland, the Government and the Swiss 
Institution of Electrical Engineers (L'Association Suisse 
des Electriciens) work together, in close connection with 
all branches of the industry. The Government appoint a 
Standing Committee, the majority of whom are leading Swiss 
Scientists and electrical engineers, assisted by commercial 
men. 

This Committee is appointed for periods of three years; 
it advises the Government concerning legislation in electrical 
matters and on technical questions—keeping in close touch 
with the Institution of Electrical Engineers. It inspects all 
installations and reports on anything that appears to demand 


new regulations or alterations in the law. The Government 
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practically acts upon the advice of this Committee, issuing 
statutory laws in relation to electricity supply, as occasion 
requires, The Committee appoints a Technical Inspection 

Department (L'Inspectorat Technique) to supervise installa- 
tions in most of the Cantons. This Inspection Department 
consists of electrical engineers selected from the Swiss 
Institution, and works hand-in-hand with the Government 
and the Institution, who jointly pay them. 

The Swiss Institution especially watches over all develop- 
ments taking place in electro-technical installations, and 
brings the matter before the Government when fresh legisla- 
tion becomes necessary. The Institution issues a set of 
advisory rules for all kinds of installations, based on the 
Government regulations issued through the Standing Com- 
mittee already referred to, and these rules are complied with 
by all undertakers of electricity supply. | 

Under this comprehensive and compact organisation, the 
electricity supply industry is developed under the best 
auspices, and it compares most favourably with the want of 
systematic management which prevails in our own country. 
These arrangements have been carried out since 1899, and a 
Bill is now passing through Parliament which will give 
further statutory powers to the organisation. 


The Institution of Electrical Engineers in our own country 
exercises no influence over the Government, and although the 
Board of Trade occasionally institutes an inquiry on certain 
details—such as the question of the alteration in pressure, 
upon which evidence has recently been given—there is no 
Standing Committee such as that which assiste the Govern- 
ment in Switzerland, and which is in close connection with 
the Swiss Institution of Electrical Engineers, thus assuring 
all the advantages of practical knowledge and technical 
skill, and the necessary weight in obtaining from the 
Government such legal enactments as from time to time 
become necessary. ! 

Had such a Committee existed in this country, how 
valuable would its evidence have been in connection with 
the points raised before the Committee of the House of 
Lords on the Sheffield tramway case! 

Instead of the individual opinions of the two professors, 
which are out of harmony with the views of other experts, 
authoritative evidence would have been given by a body 
representing the experience and knowledge of the industry. 

Prof. Perry's evidence, as to the electrolytic effect of stray 
currents, is entirely opposed to the experiments of M. G. 
Claude, which proved that only about j per cent. of the 
whole current returns by way of the pipes along a tram- 
way line; as we pointed out in our article of December 
28th last, “on a section of track five miles long, with a 
five minutes' service, the current flowing along water pipes 
paralleling the route, would be of the order 1 ampere, a 
perfectly harmless rate." 

Mr. Horace F. Parshall speaking of his experience in 
Dublin, proved that no serious results occurred from electro- 
lysis, and considered that the Board of Trade regulations 
afforded all the protection necessary. 

With such a conflict of testimony, the action of the 
House of Lords’ Committee in inserting the dangerous 
clause in the Sheffield Corporation Tramways Bill was pro- 
bably due to their giving too much weight to opinions 
coming from witnesses able to say, ^I am President of the 


Institution of Electrical Engineers," and & Past-President 
saying ** Ditto" to his old partner. 

Parliamentary Committees may well be divided in opinion 
when really authoritative evidence is absent, such as the 
Swiss Committee would afford; thus last year a House of 
Lords Committee inserted a clause in the London Tramways 
Bill No. 2, promoted by the London County Council, 
making them responsible for electrolytic damage to pipes 
and mains shown to arise from leakage of their currents ; 
while a Committee of the House of Commons refused to 
allow similar clauses in the Croydon and South-Eastern . 
Metropolitan Tramways Bills. 

The report of the Joint Committee of the two Houses of 
Parliament in 1893 provided for a series of provisions deal- 
ing with electrolytic action, an important section making 
special regulations for the use of electric power for traction, 
and specifying that it shall be regulated by the Board of 
Trade, but notwithstanding these special regulations for 
preventing fusion or injurious electrolytic action on gas or 
water pipes, &c., the gas company have succeeded, with the 
assistance of Messrs. Perry and Ayrton, in getting a proviso 
inserted in the Bill which opens the door to litigation, 
although all the Board of Trade regulations have been 
complied with by the Sheffield Corporation. TN 

We invite the opinions of all interested in electricity 
supply—especially those engaged in developing electric 
traction—upon the important question of how the industry 
can best be governed, with some such organisation as that 
of Switzerland, where electricity supply is in a prosperous 
condition. | | 


Electricity in Caleutta.—The past year, says a writer 
in the Bombay Gazette, has been marked by a great develop- 
ment of electrical enterprise in India. In Calcutta the 
tramways company is adopting electric traction. The 
largest dynamos yet ordered for India are those for the 
Calcutta Electric Supply Corporation, whose engineer, Mr. 
Scott Moncrieff, has recently returned from England, having 
arranged for the delivery of two sets of engines and dynamos, 
each of 1,100 H.P. The electric fan has “come to stay, 
to judge by its great popularity in Calcutta. It hangs from 
the ceiling, and has much the same appearance as a 
chandelier with the addition of two, three, or even four 
large blades spreading some 54 inches from tip to tip. 
'These blades, when the fan is working, make some 200 
revolutions per minute, giving a slow, steady breeze of great 
volume. Electric fans are apparently better than swinging 
punkahs in every way. . They certainly look much better, 
obstruct the room much less, ventilate the room much more, 
and they do not stop. We hear on all sides that they have 
changed the conditions of life in India. In addition, the 
workshops of the East Indian Railway and of the Bengal 
Nagpore Railway will be driven by electricity before long. 
Perhaps the greatest novelty of all is the Viceroy's new elec- 
tric lift. When using the lift one first presses a button, which 
brings it from whatever floor it has been left at to that on 
which one is standing. One enters the lift, and finds a row 
of push buttons, each marked for a floor at which the lift 
may be wanted to stop; one presses the button, and the 
electricity does the rest. In order to ensure safety in work- 
ing, the lift will not move until all doors are shut. ‘In a lift 
of this sort no attendant is required, and the cost of working 
does not exceed one anna per trip. Electricity from the 
supply company's mains thus lifts the Viceroy, it lifts tea at 
the tea warehouse works, tea packers also, and drives many 
printing presses throughout the city. | 
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THE DIESEL OIL ENGINE. 


ALTHOUGH much has already been written upon the subject 
of this motor—the REVIEW containing no leas than five 
distinct references to it so long ago as the year 1898—the 
very interesting development of the principles of the heat 
engine, as exemplified in the Diesel petroleum motor, which 
was exhibited at work on Monday, the 25th ult., at the 
works of Messrs. Scott, Hodgson & Co., near Manchester, 
merit more than a passing comment. 

The Diesel engine is now about eight years old, as far as 
ita introduction to public notice is concerned, but the 
practical realisation of the theoretical principles involved 
has only been achieved within the last three years or so. 

At the moment the question of economical power produc- 
tion is engaging a large share of the attention of engineers, 
and any motor which shows, even under laboratory conditions, a 
thermal efficiency greater than that of all other types of motor, 
cannot fail to awaken keen interest in a very wide circle. 

The fundamental, peculiarity of the Diesel engine is that 
the compression of the air in the cylinder prior to the 
working stroke should be carried to a point at which the 
temperature, due to the compression, is higher than that at 
which the fuel to be used will ignite. 

The fuel used in the Diesel engine is petroleum, and it is 
asserted that either crude or refined petroleum can be used 


| eS 


ORE 
EDT 


N i T 
£s 


£L a 

g - 
"T 
M 
E 

— 

a 
AJ " 
i 


realised, namely, the supply of heat isothermally during ex- 
pansion at the higher temperature. 

The original cycle upon which the Diesel engine was 
worked was the Otto cycle. The engine exhibited at Messrs. 
Scott & Hodgson’s works, however, is a new departure in 
design in that an impulse is obtained every revolution, 
This is attained in the following way :— 

Working tandem with the power-producing cylinder is an 
air pump which on the outward stroke takes in a charge of 
air. On the return stroke the air is pumped into a reservoir 
under the engine at a few pounds per square inch pressure 
above the atmosphere. When about four-fifths of the return 
stroke is completed, the air pump piston covers the port 
communicating with the reservoir, and the remainder of the 
air in the pump is compressed to about 60 lbs. per square 
inch, and delivered to a supplementary air pump which 
increases the compression to about 650 lbs. per square inch, 
and delivers it to a special reservoir, whence the supply is 
obtained for injecting and spraying the oil into the working 
cylinder. When about nine-tenths of the  forwar 
or working stroke has been completed, the exhaust 
valve opens, and shortly after communication is made 
between the air reservoir at about 4 lbs. per square inch 
and the working cylinder behind the piston. The effect is 
to scavenge the cylinder by a rush of pure air from the 
reservoir through the cylinder to exhaust. At a suitable 


point this scavenging action is caused to cease, and there- 


Dressy OIL ENGINE AT Messrs. Scorr & Hopason’s WoRkKS. l 


with almost identical results. The oil is supplied by a pump, 
the quantity delivered being regulated by a governor approxi- 
mately in proportion to the load upon the engine, and is 
injected into the cylinder at the commencement of the work- 
ing stroke by a jet of air through a sprayer at a higher 
pressure than that to which compression has been carried by 
the prior return stroke of the piston. The temperature of 
the compressed air injecting the oil being higher than that 
at which the oil ignites, causes combustion of the finely 
divided oil particles, but as the injection of the sprayed oil is 
timed to take place after the piston has reached the dead 
point, the explosive effect of ignition is mitigated, and as 
the piston moves forward with increasing rapidity, the effect 
of the combustion of the oil is to supply, as far as possible, 
to the expanding air the heat equivalent of the work it is 
doing, and the degree of success with which this is effected 
determines the extent to which the ideal Carnot theorem is 


after the piston compresses the air in the cylinder to the 
pressure needed for ignition of the oil and the working 
stroke recommences. | 

The two-stroke cycle is, of course, not new, having been 
introduced with considerable success in several types of gas 
engine, bnt its application to the Diesel motor is, of 
course, an important step in that—if successful—the power 
of the engine, for the same first cost and space required i8 
practically doubled. 

It is to be regretted that the arrangements for testing at 
Messrs. Scott & Hodgson's works were not more complete. 
From a scientific point of view it was impossible to glean 
any particulars respecting the working of the motor on 
exhibition as a heat machine, nor did those in charge of the 
machine seem to know much about the character of the oil 
that was being used, and no estimate of the load on the 
engine could, of course, be formed. 
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Through the courtesy of the chairman of the company 
we were enabled to take an indicator diagram from the 
working cylinder and from the supplementary air-pump. 
The shape of the indicator diagram of the power stroke 
shows a remarkable advance upon anything hitherto 
achieved in internal combustion engines. It shows that 
Mr. Diesel has been able to keep the maximum tempera- 
ture reached in the cylinder many hundreds of degrees lower 
than that of any gas or oil engine hitherto known, because the 
fuel is supplied, comparatively speaking, gradually, to a 
volume of very hot expanding air which is greatly in excess 
of that necessary for complete combustion of the fuel 
injected. The result is, that the large excess volume of 
air and the expansion thereof during the rapidly increasing 
forward velocity of the piston, absorb a large amount of the 
heat which—in the case of ordinary oil engines when an 
explosive mixture is drawn in, compressed and fired—pro- 
duces an extremely high temperature, a considerable pro- 
portion of the heat produced being carried away to waste by 
the cooling water. 

It is contended that the amount of heat absorbed by the 
cooling water in the Diesel engine is very much less than in 
any other form of internal combustion motor. This is no 
doubt the case, but it would have been interesting if arrange- 
ments had been made at Manchester to measure the 
temperatures of the circulating water, and of the quantity 
of oil consumed. | 

The efficiency of the Diesel system of converting heat 
into work is remarkable. Lord Kelvin says, * Diesel has 
actually obtained 58 per cent. more work from the same 
weight of oil than that given by any of the best oil motors 
previously made." 

The Diesel company state that since Lord Kelvin investi- 
gated the engine the consumption of oil has been reduced to 
205 grammes of oil per brake horse-power-hour. 

Taking the calorific value of the oil used during Prof. 
Meyer'stestat 40,788 B.T.U. per kilogramme, the above result 
2,014 

40,788 X Poro 
30°4 per cent. of the heat value of the oil consumed into 
useful work. Of course, the proportion per indicated horse- 
power-hour would be much higher. 

The mechanical efficiency of the Diesel motor must of 
necessity be comparatively low on account of the supple- 
mentary air pump. Further, the necessary gear for operating 
the valves on the two-stroke cycle and the massive character 
of the design generally are apt to give one the impression 
that the Diesel engine is a complicated machine. The term 
* complicated " as applied to a machine always conveys an 
invidious meaning, and therefore while freely admitting the 
existence of more working parts in the Diesel engine than in 
any ordinary oil engine, it only seems fair to defer any 
expression of opinion as to whether **complication" is 
thereby involved until the test of time has been applied. 

With regard to efficiency, neither heat efticiency nor 
mechanical efficiency or any other attribute taken by itself is 
a sufficient criterion. The efficiency that engineers have to 
What you get 
What you pay for 

What you get from an engine is available useful power ; 
what you pay for is fuel, labour, money locked up, space 
occupied, repairs, depreciation and maintenance. 

If one type of engine can give you 1 B.H.P.-hour at a less 
total cost than any other, it does not matter whether the 
former has 5 or 500 more working parts than the latter. 

Whether the Diesel engine will fulfil all the anticipations 
of its owners, particularly as regards working with coal dust, 
time only will show. It cannot be denied, however, that the 
practical application of Mr. Diesel’s principle of supplying 
heat to the working fluid in an internal combustion motor 
has reached a very interesting stage, and its future develop- 
ment will be watched by engineers with interest. 


means that the Diesel engine can turn 


deal with 18 the ratio 
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Ludlow.—The Town Council has adopted a report on the 
clectric lighting of the town, prepared by Mr. J. Parker, city sur- 
veyor of Hereford. The cost of the proposed installation is esti- 
mated at 47,350. i 


THE CARD SYSTEM APPLIED TO CENTRAL 
ELECTRIC SUPPLY STATIONS. 


Bry F. W. FARRERWHITE. 


[Nors.—The Card system, as described here and in the ELECTRICAL 
REVIEW of March 22nd, is the same as that in use at the 
Brighton station, and was first introduced into England by 
Mr. Arthur Wright, of that station.] 


(Concluded from page 484.) 


(4) Meler Changing Cards.—To ensure as far as possible 
the maintenance of the standard of accuracy of all meters 
fixed on the consumers’ premises, it is necessary that a system 
of periodical changing should be in use. For this purpose a 
card, as shown in fig. 6, is written for each consumer. 


Where the Brighton system of charging is adopted a column 
as shown in the illustration is retained for the insertion of 
the maximum reading of the demand indicator previous to 
the change taking place, which affords a guide to the size of 
the new meter required. Although the card contains much 
useful information, the real p is to indicate those 
installations where the time for the periodical change of 
meters has arrived. This is accomplished in the following 
manner :—The cards are in the order of the month 
in which the meters were fixed (each month being divided 
by a guide card) and in alphabetical order. The set 
is then divided into yearly sections by a coloured guide 
card bearing the number of the year in which the meters 
are to be changed ; thus if the period allowed be two years, 


- the meters fixed in 1899 would have a year card showing 


1901, as shown by fig. 7. This method of arrangement 


January 


Fig. 7.—QUIDE CARDS. 


ensures that no meters are on circuit a longer period than 
two years. Should & meter be changed before the time 
allowed expires, the particulars of the new meter are entered 
on the card, which is then placed under the new date of 
change. By the aid of this set of cards, periodical tests of 
each installation may be taken for the purpose of keeping 
the I.R. up to standard. 

(5) Meter Diary.—One of the most important uses to 
which the card system ean be applied is that of keeping a 
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record of all meters, thus replacing the meter diary. Each 
meter has & card on which is given the maker's number, 
the capacity, and type (fig. 8). The set is divided into two 


| 


i 
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Sections: one for meters in stock, the other for meters on 
circuit. All cards relating to meters of the same type are 
placed together and arranged in sections by guide cards, 
such as those shown in fig. 9, according to the 


Fig. 9.—GurIbDE CARDS. 


capacity of the meter. The cards in each division are 
then arranged in numerical order, thus obviating any 
two meters of different types and bearing the same 
number coming together. By the use of this arrangement, 
it will at once be seen that the total number of each size of 
meter in stock may be quickly determined, and the where- 
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Fig. 10.—BaraANxCE CARD (J SIZE). 


abouts of any meter easily located. Should demand indi- 
cators be in use, a diary conducted on the foregoing lines 
may of course be adopted. 

(6) Balance Cards.—To those stations having the three 
or five-wire system of distribution in use, cards may be 


employed by means of which the load on the station can be 
effectively balanced. A card similar to fig. 10 is allotted to 
each consumer, and his demand in amperes is entered in the 
column appropriate to the description of his premises. The 
cards are of three different colours, white denoting two ser- 
vice lines laid and in use, pink three service lines laid and 
only two in use (otherwise called three-wire change-overs), 
and blue three service lines laid and in use. The drawer is 
divided into two parta, one side for negative, and the other 
for positive. If any particular feeder should be found to be 
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Fig. 11.—STBREET BALANCE CARD (2 SIZE). 


out of balance, this can at once be rectified by & three-wire 
change-over, the card for which, when the change has been 
made, is transferred to the other side of the drawer, the date 
of the change being noted on the card. For the purpose of 
summarising the balance of each street, cards similar to 
fig. 11 are used, giving the total demand in amperes of each 
class of consumers’ premises. The cards in each side of the 
drawer are arranged numerically in alphabetical order of 


' gtreet. 


When a consumer is disconnected, all the cards relating to 
his installation are taken out of their respective drawers and 
put together in a section devoted to idle services. By this 
arrangement all dead matter is eliminated, and a unique 
record is furnished of all disconnections. 


(3).— GENERAL, 


Among the various general uses to which the card system 
may be applied, special mention may be made of a card 
showing the record and terms of engagement of each 
member of the staff employed in the station; and such 
particulars as to the dutics, method of working, character, 
&c., are easily available for reference. 

In addition, however, to the uses already enumerated, the 
card system may be applied to other purposes too numerous 
to describe in detail. A few of these may be briefly indicated. 
As a record of :— | 

(a) Specifications, contracts, tenders, and quotations. 

(b) Prime costa, abstracts and general financial data. 

(c) Pressure test curves, station load on feeders, and other 
technical data of generation and distribution. 

(d) Are lamps and other information relating to street 
lighting. 

(e) As a classified index of plans and drawings relatiug to 
the station. 

(f) As an index to catalogues. 

Drawers supplied by the Library Bureau, Limited, are 
ingeniously devised so as to accommodate the greatest 
number of cards in as small a space as possible. These are 
fitted with a rod which locks the cards in position, and a 
false back adjustable to suit the number of cards in use. 

The system here described may, of course, be varied to 
meet the requirements of individual stations ; the object of 
this article has simply been to indicate the general outline 
of a system which has fully established its efficiency in 
actual practice. i l 

For whatever purposes cards are used, it will be found that 
the time and space saved, the methodical arrangement 
whereby reference is greatly facilitated, together with its 
infinite elasticity in accommodating any number of additions 
without disturbing the primary order, render the card system 
peculiarly applicable to central supply stations. 

E 
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CURRENT SPECIFICATIONS. 


LV.—KIRKCALDY ELECTRIC LIGHTING. 


SUMMABY. 


Extent of Contract.—Specification No. 2—Supply of five steam 
dynamos, and erection of same upon prepared foundations. 

Size of Units.—Three to be capable of developing 136 kw. at 480 
volts, or 150 Kw. at 550 volts; the other two each to consist of two 
24-Kw. machines direct coupled to one 80-1. f. P. engine. 

Type of Engine.—Vertical three-crank triple or compound, pre- 
ferably of the enclosed type. 

Specified Speed.—The three larger engines are not to run faster 
than 400 revolutions per minute, and the two smaller ones 450 revo- 
lutions per minute. 

Specified Steam Pressure.—At present 150 lbs. per square inch, but 
tenderers are to state whether engines can safely be worked at 
190 lbs. per square inch. 

Type of Outer Bearing.—The bearing carrying the dynamo spindle 
to have a spherical adjustment of a design to be approved by the 
engineer. | 

anne of Governing. — If whole load is suddenly thrown on or off, 
the variation of steady speed is not to exceed 3 per cent., or of 
momentary speed 10 per cent. Type of governor to be suitable for 
dealing with a rapidly fluctuating traction load. : 

Tupe of Dynamos.—To be multipolar, with slot-wound drum 
armatures. 

Tupe of Winding.—The three large machines to be compound- 
wound suitable for use either as shunt machines for lighting, or as 
compound machines for traction work. The smaller machines to be 
simply shunt wound, and are to be placed one on eaeh side of the 
engine driving it. 

kange of Voltage. The three larger machines to give as normal 
full load output 136 Kw., or 280 amperes at 450 volts. To be suit- 
able for working as shunt machines at any voltage from 460 volts 
to 520 volts, or as compound-wound machines of developing 150 
KW., from 500 volts at no load to 550 volts at full load. 

Each of the smaller machines to be wound for normal full load at 
240 volts, and to be suitable for working at any voltage between 
230 volts and 260 volts. 

Specified Overload.—25 per cent. for one hour over 150 kw. 
for the large sets, practically 10 per cent. continuously for the 
small sets. 

Permissible Temperature Rise.—70° F. measured thermometrically 
after six hours’ run at normal full load. 


Specified Combined Efficiency of Each Steam Dynamo.—Not to be 


less than 80 per cent. at full load for the large sets, or 78 per cent. 
for the small sets. 

Specified Steam Consumption.—Not to exceed for the larger 
sets working non-condensing with 150 lbs. steam pressure 24 lbs. per 
E.H.P.-hour, or 32 lbs. per Kw.-hour at most economical load, or for 
the small sets working under similar conditions 28 lbs. per E.H.P.- 
hour, or 37:5 lbs. per K w.-hour. 

Spare Parts and Accessories. —To be supplied as specified. 

Specified Date of Complction.—To be stated in tender. 

Penalty for Late Completion.—£20 per week. 

Specified Period of Alaintenance.—12 months from completion of 
work. 

Specified Terms of Payment.—75 per cent. of value of work done 
as manufacture proceeds, balance up to 85 per cent. of contract sum 
on completion of delivery ; 10 per cent. additional on completion of 
work ; and last 5 per cent. at end of period of maintenance. : 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to Workmen.—Acceptable, see com- 
ments below. 

Surety drrangements.—Either two sureties to be provided or 
retention money to be increased from 5 to 10 per cent. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—April 15th, 1901. 


This specification has been prepared by Messrs, Kennedy 
and Jenkin, the consulting engineers to the Corporation, and 
is interesting if only on account of the thorough manner in 
which it has been prepared. 

Tenderers will note that three-crank engines are specified 
either compound or triple expansion, and that they are to 
state in their offer whether the engines they propose to supply 
will work equally well with steam at 190 lbs. pressure in 
place of the 150 lbs. per square inch available at the present 
time. 

It will be well to carefully note the large amount of 
overload which it is specified the 150-Kw. machines shall be 
able to give for periods of one hour continuously without 
overheating. 

The general conditions are fair, and may be accepted in 
their entirety without undue risk. It is stipulated that 
standard recognised rates of wages shall be paid by the suc- 
cessful contractor, and that failing acquiescence in the 
decision of the engineers on any disputed point, resource may 


be had to the arbitration of the President of the Institution 


- — - 


of Civil Engineers, or to that of some member of the 
Institution appointed by him. 

Delays caused by fires, or strikes of workmen, are to be 
taken into account when calculating damages for late com- 
pletion of the contract works. 


— ———— 
BEHR’S MONO-RAILWAY. 


THIS idea is gradually being brought into practical shape. 
In the early days of the proposed Manchester and Liverpool 
Behr Railway, a good deal was said about high speeds and 
safety when running round curves, as though all that was 
necessary to be done was to provide means to take up the 
centrifugal stresses due to the train only. Passengers did not 
count, and we had to point out that if speeds of 100 miles 
per hour were run round curves of what we will term 
short radius, the passengers would hang like wet towels 
over the seat backs. Mr. Behr, in fact, like many other 
enthusiasts, has been too ready to assume all the 
virtues for the railway system he is pushing, and has been 
hiding his head in the sand in the hope that 
by so doing the sight of others would be similarly 
obscured. But doing this cannot annul the laws of 
mechanics, and in his recent paper on the subject which 
we have reprinted, we are glad to see that definite statements 
have taken the place of general platitudes. Thus we are 
told that,a speed of 83 miles per hour was recorded round a 
curve of 540 yds. radius, and we are now told that on the 
proposed line the minimum curve will have a radius of 750 
yds. As regards speeds of 120 or 130 miles per hour 
we do not think much. "They should be easy to attain on 
a sufficiently straight line. It is simply a question of 
power, and Mr. Behr can no doubt find out from 
electrical constructors how much power he must put into a 
car of 60 or 70 ft. length to secure such speeds, how large 
or how many must be the motors to move such a car in 
20 minutes between the two cities. On this subject Mr. 
Behr tells us nothing beyond that he will have a station of 
7,500 H.P. capacity. This is for a 10 minutes’ service, and 
there will be four trains running at one time, so that the 
motive power of each train is apparently calculated at nearly 
2,000 H.P. for one carriage only. We should like to hear 
more about the power and less about the brakes. The 
stopping of a train can be effected just as quickly as the 


` sitting power of the passenger will allow, for it can be done by 


grip brakes. The only consideration is that the structure 
must be such that the grip brake employed shall not rip 
it up. In bridge work it is usual to calculate the 
braking effect of the train as regards its buckling 
effort on the chord on which the stress is resisted, and very 
careful calculations will need to be made in regard to the 
destruction of the stored energy of a car at 130 miles per 
hour when quickly brought to rest by a grip brake. 
Especially at points of curvature will tbis effect be apt to 
cause danger, for it is only on a straight line that the rails 
can resist as a strut. Thus, as regards both the safety of 
the proposed speed and the possibility of rapid retardation, 
we see no reason to doubt the system, but we should like to 
gee figures of the power required and of the size and speed 
of the motors, the space they are going to occupy, and so 
on. 
As regards retarding effort, it is stated that speed can be 
retarded at the rate of three miles per hour per second. Thus 
a train at 60 miles per hour should be stopped in 20 seconds, 
and one at 110 miles an hour in 37 seconds, during which 
time it will run 995 yards. This is with the Westinghouse 
brake, while with a magnetic brake acting on four grip rails, 
a train at 110 miles per hour should be stopped in emergency 
in 500 yards. Prof. Carus-Wilson, in the discussion on the 
paper, however, doubts the friction brakes being possible, 
because so much energy has to be dissipated. Would it not 
be possible to carry water to use on the friction brake at 
times of emergency? Lieut.-Col. Alan Cunningham pointed 
out the necessity for tilt round curves. We want to see the 
Behr railway at work, and are glad to see that the effect of 
centrifugal force is more fully recognised than it was even a 


Vol 48. No. 1,219, APRIL 5, 1901.] 


THE ELECTRICAL REVIEW. 


575 


year ago. High speed running is fully as easy and smooth 
as low speed work, and the whole question resolves itself 
into one of power and straightness. Those who know any- 
thing of the size of a 30-H.P. tramcar motor will naturally 
ask for information about the motors to absorb 2,000 H.P. 
Where are they to be placed? What is their speed and 
diameter, and do they really need to be of such a power as 
the central station estimate appears to indicate? 


7 


BRAKE POWER OF LIVERPOOL ELECTRIC 
CARS. ä | 


In our issue of March 1st a paragraph appeared in reference 
to the backward movement of an electric car laden with 
passengers during the ascent of Everton Valley, on a 
portion of what is known as the Liverpool belt route. The 
incident in question was also referred to by the loca] press, 
and certain official inquiries were consequently made as to 
the precise circumstances attending the incident. The 
exact facta of the case were as follow :—A car, in taking 
the crossing at the intersection of the Everton and Kirkdale 
Road, got its trolley off the wire, and, being on a gradient 
of about 1 in 29, the car moved back not more than half its 
length during the process of applying the brake. "The hand 
brake alone was used, though all of the cars on the Liverpool 
tramways are fitted with an electric brake as well as a hand 
brake. The car was subsequently taken down on the up- 
track to the crossing, preparatory to going into the shed for 
repair of the trolley-head which had been damaged. 

Interest being aroused in Liverpool by the reporta of the 
incident, a series of official testa of the brake power of cars 
on gradients were carried out. The following were the 
results as officially certified by Mr. C. R. Bellamy, manager 
of the Liverpool electric tramways :— e 


LIVERPOOL CORPORATION ELECTRIC CARS. 


On March 19th, 1901, at Everton Valley, on & gradient of 1 in 17, 
there were taken various tests with an empty car weighing 
84 tons :— : 

1st Test.—Running up the hill taking the trolley off the wire, and 
as soon as ever the car began to move backward again it was brought 
to almost a stop in 1 ft. by the action of the motor becoming a 
generator and so braking itself. When the speed of the motor 
became practically nil, then the car moved again, and continued 
moving at the rate of about half a mile to one mile per hour down 
the hill, but was again brought to rest in a few yards by the action 
of the electric brake. On such an incline the effect of the use of 
this brake is to bring the car to rest and liberate it alternately. 

2nd Test.—Running the tramcar at the rate of about 10 miles an 
hour down the same gradient of 1 in 17, and at a certain point the 
hand-brake was put on and the car was stopped (the lines being 
dry) in 12 yards. 

3rd Test.—Running at the same rate down the same dry lines, and 
down the same gradient of 1 in 17, using the electric brake ata 
given point, and the car was brought violently almost to a stop in 2 


yards by means of the motor again acting as a generator, and in the: 


same way as before it moved very slowly down the hill, but was again 
brought to rest in a few yards by the action of the electric brake. 
On such an incline the effect of the use of this brake is to bring the 
car to rest, and liberate it alternately. 

4th Test.—Watering the rails on a gradient of 1 in 14 at the 
bottom of Everton Valley, running the car at 10 miles an hour, 
using the electric brake alone, when, without the application of sand, 
the car was brought to a standstill in 23 yards. 

5th Test.—Using the electric brake first, the hand brake to hold 
the car, and sand down the same gradient of 1 in 14, and at the 
same speed, when the car was brought to a standstill in 14 yards. 


With respect to accidents on the Liverpool electric 
tramway system, the following particulars will be of interest. 
During the year 1900, there were 11 fatalities in connection 
with the working of the electric car system, and the 
horse cars in Liverpool. In no instance was a passenger 
fatally injured. Five persons were killed by horse cars, 


and six by electric cars The ratio of comparison of 


fatalities under horse traction with the number of passengers 
carried, and electric traction, was one in 5,000,000 
under horse traction, and one in 10,000,000 under 
electric traction. The Board of Trade returns for the 
last year available, show that 1,200 persons were killed 
during the year on railways in the United Kingdom, 
which worked out to one in 800,000 passengers carried. 
The experience of working the electric tramway system in 


Liverpool, proves, therefore, that with all the concomitants 
of crowded streets with vehicular and pedestrian cross 
traffic, electric traction is much safer than horse traction. 


— 


ELECTRICITY IN MINES. 


Tuis might have been the title applied to the ouble- 
barrelled meeting of the Institution on March 28th, when 
Mr. H. W. Ravenshaw read his paper “On the Electrical 
Transmission of Power in Coal Mines,” and Mr. S. F. 
Walker abstracted his communication on “ Electrical Miners’ 
Safety Lamps.” A correspondent, through the President, 
asked why electricians did not contrive a lamp to be fixed to 
the cap, as in the practice of French and Scottish miners. 

Mr. Kapp opened the discussion, and thanked Mr. Raven- 
shaw for his thoroughly practical paper. He was surprised 
to find the list of troubles so short, as it proved elec- 
tricity in mining to be a very safe form of working. 
The author, in dealing with switch gear for motors, 
advocated paralleling the shunt’ with a resistance. It was 
an old, but a somewhat expensive advice; colliery managers 
would rather sell their coal than use it in this way. The 
well-known device of connecting the shunt across the end 
of the starting resistance might be used. Another device 
was to employ a variable resistance, not liquid, but in the 
form of powder, so as to diminish the current for switching 
off. Smooth core armatures are not so good as toothed for 
mining, and are not so liable to break down, but paper is 
not the material to use for insulation. Two and three-phase 
motors were left out of the paper, but with them many 
difficulties vanished, as connections to commutators were 
avoided. There were absolutely no exposed parts, and such 
motors could be soaked with water and yet work. For 
power schemes Mr. Kapp preferred a frequency of 25 periods 
and direct-coupled pumps and motors. | 

Mr. A. P. Trotter was disappointed to find how short the 
paper was, but it was solid with facts. Conditions in 
mining were impossible for outsiders to predict. The happy 
condition existed that coal mining was not “regulated,” 


but when someone had to prepare regulations, this paper 


would be invaluable. It was pointed out in 1887 by 
Atkinson that motors absolutely enclosed were running, and 
at work, in gassy mines. | 

Prof. Le Neve Foster, as a mining engineer, wished to 
correct the statement that cables down a shaft had to be pro- 
tected, because falls were frequent ; they were not frequent, but 
judging by accidents, they were infrequent indeed. Electrical 
locomotives were at work in French mines. He suggested 
that tools should be given to miners, capable of being used in 
any position, and then a man would not mind another pound 
weight in his lamp. He thought a large number of Sussman 
lamps were in use. 

Two or three other speakers dealt with the danger 
from sparking and the troubles experienced with elec- 
trical miners’ lamps. A gas detector did not seem to be 
a necessity. Except in the matter of weight, the electric 
lamp had a decided superiority ; it could be used to examine 
the roof, gave a better light, and was safer. An ordinary 
safety lamp fired gas if it got broken. Mercury switches 
were not liked, as they were liable to be extinguished by a 
jerk. 

Another mining engineer protested against the notion that 
coal was allowed to fall from the cages down the shaft. It 
was difficult to get a cable down a shaft, and an awkward 
matter getting out sections for repair. If a cable were hung 
between wooden clamps, moisture attacked the insulation at 
the point of contact. 

Another speaker gave the solution to this problem; he 
had arranged to suspend the cables down the shaft from top 
to bottom, the weight being about 2 tons. By keeping the 
cable clear of fixings a bare conductor might be used; he 
had never had a breakdown on shaft cables, which were 
tested by an ohmmeter every Sunday evening. Tubs 
tumbled down and scraped the cable, but there was nothing 
for any falling object to catch. The cable turned in at the 
bottom, and joined on to armoured cable after a dip down 
to throw off moisture. The pressure used was 500 volts, 
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and the shafts were 600, 400, and 330 yards deep. 19/12 
was the largest cable, and it had a factor of safety of 8. 
The cables had been in use since 1893, and showed no 
signs of stretching. They could be hung in the shaft in 
half an hour, and it was a cheap way of surmounting 
obstacles, The motors were all shunt-wound, excited 
across the first step of the starting switch; liquid 
resistances were a nuisance in a colliery. Gramme 
armatures, being easily repairable, were the things 
for colliery use. Coal must be drawn in a certain time, and 
the new Eight Hours’ Bill wil] limit the time still more. 
The thing to be considered was the quickest way to effect 
repairs. Four breakdowns of drum armatures occurred to 
every fault ona Gramme. Haulage work underground was 
similar to tramway work. 

Steam turbines were put down by one of the speakers in 
1895 and had worked night and day from 1896, just like 
. tramway stations on continuous service; 1,000 H.P. was 
installed. They governed well, and the only trouble was if 
oil got below sample grinding and wear took place. The 
efficiency was not nearly so bad as colliery engines ; it was 
from 39 to 40 lbs. per kilowatt-hour. There did not appear 
to be any appreciable sandblast action or wean on the 
blades. In 1897 three-phase coal-cutting motors were tried 
and found satisfactory and were now being extended. 

The replies by Mr. Ravenshaw and Mr. Walker will be 
taken at the next meeting which is to be held on April 18th. 


REVIEWS. 


Electric Generators. By H. F. PansHaLL and H. M. 
HonanT. London: Offices of Engineering. 1900. 


In opening, the authors very gracefully acknowledge the 
work of the late Dr. John Hopkinson, the founder of the 
* Science of Dynamo Design," and of Dr. Silvanus Thompson, 
whose treatise on “ Dynamo-Electric Machinery” has had 
the greatest influence in disseminating thorough knowledge 
of the theory of the dynamo. 

The first chapter treats most fully of permeability and 
hysteresis tests, the properties of cast and wrought-iron, cast- 
steel, sheet-iron, &c., curves and analyses being given showing 
the magnetic effect obtained by varying the percentages of 
combined carbon, graphite, phosphorus, silicon, manganese, 
sulphur, also aluminium in the case of * Mitis iron," and 
nickel in the case of nickel steel.” 

The particulars as to the deterioration of sheet-iron are 
exceedingly useful, and go to show that whilst iron can be 
obtained which will not deteriorate at 60? C., other irons may 
deteriorate rapidly at this temperature, and at 90? C. even 
the more stable brands of iron go off gradually. In con- 
nection with ageing, the authors mention that at least 0*4 per 
cent. of manganese should be present, owing to its property 
of raising the specific resistance. Elsewhere they say that 
manganese in amounts less than 0°5 per cent. has but little 
effect upon the magnetic properties of ordinary steel. 

The pages dealing with insulating material are so full of 
valuable information that it is quite hopeless, in the space at 
disposal, for the writer to emphasise any one point. On the 
important question of drying, the authors say quite rightly 
that the vacuum oven is the only way to thoroughly get rid 
of moisture. 

The section dealing with armature windings reminds one 
of another book by the same authors, which deals exclusively 
with this subject. In the book under review, however, they 
give much additional information, making comparisons of 
three-phase rotary converters for two and six circuits, also 
alternator and induction motor connections, &c. 

In stating the fundamental dynamo formula, the authors 
depart from usual practice by taking note of the number 
of magnetic cycles per second, instead of revolutions per 
minute and number of pairs of poles. As they point out, it 
is the periodicity which determines or limits the core loss, 
tooth density, eddy current loss, and through the armature 
inductance affects the question of sparking. It is, of course, 
also a lending consideration in the design of rotary con- 
verters, ] 


After going most thoroughly into the question of the esti- 
mation of the temperature rise of armature, commutator, 
&c., the authors treat most fully of the design of typical 
magnetic circuits, working out numerous windings for actual 
A particularly valuable feature of the book is that com- 
plete designs are given of the following machines :— 


1,500 gw., 600 volts, 12 poles, 75 revolutions. 
35 à 


200 99 500 99 6 » 1 99 

300 , 125 „ 10 „ 100 „ 

250 , 500 , 6 „ 320 17 
24-H.P. tramway motor, 4 poles, 555 revolutions. 
27 ? , 3 

117 : railway motor, 4 ý 190 5 


Six-phase 400-K w. rotary converter. 
Three-phase 900-Kw. rotary „, 

This policy of publishing full data of large modern 
dynamos is so rarely met with, that one is loth to criticise, 
even in the smallest degree, the figures given. There is one 
point, however, which the writer would like to mention in 
connection with the dynamo designs. It is generally 
assumed in this country that to get sparkless reversal, the 
cross ampere-turns per pole on the armature should not 
exceed the value of the ampere-turns on the field for the gap. 
Now in the designs given by the authors, the cross ampere- 
turns so greatly exceed the gap ampere-turns that the pro- 
portions appear to be somewhat precarious. The satisfactory 
working of such machines must be largely dependent on the 
employment of high resistance German silver or rheotan 
commutator lugs, the saturation of the pole tips, the nse of 
carbon brushes, and most important of all, to the fact that 
the machines are over-compounded, and increase of magneti- 
sation corresponding with increase of voltage gives a con- 
dition favourable to sparkless commutation by keeping up 
the strength of the field under the horn which tends to 
weaken. The amount of series ampere-turns in the largest 
machine is particularly high, as will be seen from the 

ELE M 


following :— 
Ampere-turns per pole. 


1,500 xw. shunt ix e 9,960 
series m Bs bs 8,300 
200 , shunt 7,630 
series 3,360 
300 , shunt 6,250 
series 4,310 
250 „ shunt 5,570 
series 2,770 


the more so, as the drawings are all to scale. 

The last 85 pages of the book deal exclusively with rotary 
converters. The advantages of polyphase over single-phase 
rotaries are pointed out, and full particulars are given of 
methods of starting and synchronising, adjusting voltage 
ratio, predetermination of phase, characteristic curves, com- 
pound winding, &c. | 

Undoubtedly this book is the best complete practical 
treatise that has yet been published, and those interested 


in dynamo design simply cannot afford to be without it. 


E. K. S. 


Dynamo-electric Machinery. By S. SHELDON, Professor of 
Physics and Electrical Engineering at the Polytechnic 
Institute of Brooklyn, assisted by H. Mason. London: 
Crosby Lockwood & Son. New York: D. Van Nostrand 
Company. 1901. 

A feature of this book is that the matter is arranged in 
numbered paragraphs, with heavy type at the beginning of 
each, so that any point can be looked up quickly. It 
appears to be essentially for students, to whom it should 
prove useful, on account of the terse and clear manner in 
which the various important points in continuous current 
dynamo design are explained. 

The winding diagrams are small but clear, and as several 
can be got on to one page, it is a convenience in making 
comparisons, 

The authors go somewhat fully into the question 
of commutators, and the remarks do not always agree. 
They say :— 

* Commutators should be designed so as to expose a suf- 
ficient area to radiate the.heat which is communicated to 
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them. Except in the case of some special commutators, 
(which are supplied with cooling devices) at a peripheral speed 
of 2,500 ft. per minute, the radiation of 1 watt per square 
inch of peripheral radiating surface will result in a rise of 
temperature of 20? C. The permissible rise of 55? C. there- 
fore allows a radiation of 2°75 watts per square inch.” 

“ Friction between the brushes and the conductor bars is 


to (2 X =X 746) 
33,000 


quantities :—The radius of the commutator in feet, the speed 
in revolutions per minute, the co-efficient of friction between 
the brushes and the commutator (0:8 for carbon brushes, and 
0:25 for copper brushes), and the sum of the pressures of all 
the brushes upon the commutator. This latter should amount 
to 125 lbs. per square inch of rubbing surface.” . . . . 

** As there is always a drop of about 1 volt at each point of 
contact, and as there is a drop at both the positive and nega- 
tive brushes, the watts represented by these contact 
resistances are numerically equal to twice the current of the 
machine." C 

* Friction of the brushes against the commutator varies 
about as the speed, and its importance is generally under- 


equal times the product of the following 


estimated. Carbon brushes press upon the commutator with 


a force of from 1 to 12 lbs. per square inch of contact. Rail- 
way motors and similar machines have the larger value, 
while central station generators have the smaller. The 
. co-efficient of friction between copper and carbon varies from 
0:28 to 0:82," 

The very excellent and complete report of the Standardisa- 
tion Committee of. the American Institute of Electrical 
Engineers is frequently referred to, and extracts are given in 
the paragraphs dealing with rating of machines, rise of tem- 
perature, efficiency, regulation, spark-gap voltages, and the 
testing of dielectric strength. 

There are some bita of history in the book. — Thus we are 
reminded that the Edison Company, of New York, in the 
case of its Duane Street, dynamos, allows the field circuits to 
discharge themselves through an arclight. Again, in the 
chapter devoted to a description of the various constant 
current arc lighting dynamos there is a description 
of the Ball Electric Company’s regulator, in which the 
impulse is applied directly to the brush-holder instead of 
being communicated to it by more or less complicated 
mechanism. A portion of the brush carrier is made a part 
of the magnetic circuit, and so placed in a recess of the 
dynamo frame that it tends to assume an axial position with 
a force varying as the flux through it. As the line current 
increases, the flux increases, and the brush-holder, which is 
mounted on ball bearings, rotates, shifting the brushes the 
required amount. 

The difference between ordinary compound-wound and 
cumulative compound-wound motors is explained, and 
several pages are taken up by the description of series-wound 
motors for traction work, &c. Various systems of con- 
trolling the speed of motors, including the Leonard and 
the Bullock teaser system, are given. There are also parti- 
culars of automatic brakes which come into action directly 
current is cut off in connection with such apparatus as 
elevators, hoists, looms, printing presses, &c. 

The three last chapters on the Management of Machines, 
Design of Machines, and Testa, are fairly good. 

E. K. 8. 


The Winding and Construction of Armatures of Continuous 
Current Machines. By E. ARNOLD, Professor and 
Director of the Carlsruhe Electro-technical Institute. 
1900. 


This book has gone through several editions in German, 
and has recently been translated into French by M. Boy 
e oe Tours, electrical engineer of the Compagnie Fives, 

ille.. 

It is a -book of 400 pages, with over 418 figures and 12 
large plates, and is a monument of the exact science which 
dynamo designing has become. 

Prof. Arnold has been through the mill himself, and he 
therefore brings great judgment to bear on the subject. He 
follows up points which are of real importance to the 
designer until they are thoroughly threshed out, and, on the 


had first of all to be imported from Britain. 


other hand, contents himself with merely mentioning several 
special methods of winding which have been introduced from 
time to time, and which, although possibly ingenious, are 
not of real manufacturing value. 

The Arnold series-parallel system of winding armatures 
—which is so much used on the Continent—is fully described. 

There is no history, the figures are all right up to date, 
and altogether it is distinctly a book for the practical man. 
The large amount of data of Continental multipolar 
machines which it contains makes it of value for reference. 


E. K. S. 


CORRESPONDENCE. 


Superheated Steam. 


In the paper read by Mr. Raworth before the Institution 
of Electrical Engineers (Manchester Section), he calls atten- 
tion to the economical results obtained by Mr. Schmidt in 
his application of highly superheated steam in a compound 
engine as compared with the results obtained in a triple- 
expansion engine with saturated steam. 

In the discussion which followed, Mr. Lindley, although 
he did not question the economy thus obtained, suggested that 
to “compare Mr. Schmidt's system against the ordinary 
system," it has to be borne in mind that it is necessary to 
have a Schmidt engine, a Schmidt boiler, and a Schmidt 
superheater. 

From such a statement, it is evident that Mr. Lindley up 
till now has had no experience of the Schmidt system. 

1. The adaptations necessary to ensure efficient working 
with a high degree of superheat are such as may be easily 
made in any design of engine. | 

2. No special * Schmidt boiler ” enters into the system at 
€ and the Schmidt superheater is applicable to any type of 

iler. 

Mr. Browett complains that * what Mr. Schmidt said he 
could do they had to take on faith," but seeing that Mr. 
Schmidt's statements are supported by prolonged practical 
working of some hundreds of engines, it would follow that 
Mr. Browett must, in most such matters, ** live on faith." 


Easton & Co., Limited. 
T. PgRCEVAL WirsoN, Joint General Manager. 


March 28th, 1901. 


Electric Carbon Manufacture. 


May I take the liberty, through your valuable paper, to 
ask the British electric firms a question? It is really a 
curious thing that British firms, with the exception of a 
single one (for their own use), do not pay any attention to a 
very interesting manufacture which is calculated to be of 
enormous benefit, especially when it is borne in mind that 
Britain bears in her ground the best material for it. During 
the time of my appointment in a big Continental carbon 
factory, where carbons for electric lighting and electrolysis 
were made, I had the opportunity to see that the best stuff 
for the production of these carbons, electrodes, carbon 
dynamo brushes, battery carbons, and lightning arresters, 


Ernest Schleich. 
London, E.C., March 30th, 1901. 


High Voltage Lamps. 


We notice that at the Board of Trade inquiry into the 
question of the change of electrical pressure, several expert 
witnesses brought forward the subject of the inefficiency of 
the 200-volt lamp. 

It may be of interest to state that we have lately been 
carrying out tests on both 200 and 100-volt lamps, and we 
may mention that we have found, taking an average number, 
that the 200-volt lamps of one maker consumed at start 
4 watts per candle, increasing to 4°3 watts per candle after 
500 hours, whereas the same maker’s 100-volt lamps con- 
sumed 3°5 watts per candle at start, increasing to 3°7 per 
candle after 500 hours. 
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In the case of another maker, the 200-volt had an effi- 
ciency of 2*8 watts per candle at starting, increasing to 3:2 
watts per candle after 500 hours; whereas the 100-volt 
lamps by the same maker consumed 3'1 watts at first, in- 
creasing to 9:7 watts per candle after 500 hours. 

Of course, it is not our place as independent testing autho- 
rities to offer opinions on results, but we give these results 
for what tbey are worth, hoping that they will be of interest. 


The Electrical Testing Laboratories, Limited. 
j L. W. Wirp. 
Westminster, S.W., 
March 30th, 1901. 


A Charge Engineer’s Complaint. 


I should like to make a few remarks on Mr. Rider’s reply 
to my letter re the above. I was not aggrieved because my 
application was not successful, but took the matter up simply 
in the cause of justice and in the interest of engineers 
generally. I am now told that the vacancy in question was 
not filled until March 18th, but in the letter I received from 
Mr. Rider before March 12th, he said that another person 
had been appointed, and as he gave me his word for it, I 
suppose I was justified in taking it, and also in assuming 
that the matter had been previously settled. However, I 
am glad to learn that such was not the case. 


An Unsuccessful Candidate. 


I should like to support your correspondent’s complaint 
as to the manner in which applications are treated as a rule, 
although in the case under consideration the attack was 
unjustified—in fact, Mr. Rider’s method of dealing with 
applications is to be very much commended, though the use 
of an obsolete form was misleading. 

In numerous cases T have not had my application acknow- 
ledged at all, in others it has been two or three months 
before I have been informed of the result, and surely an 
appointment does not take all this time to be decided. But 
as regards the Plymouth case, I, like your correspondent, 
sent in my application at once, and previous to which my 
name was, I believe, unknown to the Plymouth officials. 

On the 15th ult. I received a notification asking me to 
attend on the following Monday, the 18th ult. This I did, 
and I am quite sure that Mr. Okell would not have devoted 
the time he did in interviewing and escorting me round the 
works had /e maller been settled before the advertisement 
appeared." 

Others may still doubt Mr. Rider’s statements, but I can 
fully bear them out, although I was 


The Unsuccessful of the Two. 
Bath, April 1st, 1901. 


Cost of Coal. 
What can be taken ag a fair price for coal for generation 


of large power, say, for instance, such as is used for running 


one of the underground electric railways? I find it difficult 
to get figures, and select the Central London Railway, because 
it is the only one which I can find has published complete 
enough details to get at a price per ton. 

At the discussion on Mr. Langdon’s paper, I heard Mr. 
Cuningham say, “on the C.L.R. the quantity of coal is 
0:5 lb. per ton-mile.“ From your valuable paper I learn the 
weight of a train is 150 tons, and the train miles run by 
ae 486,004, for an expenditure on coal of £11,094 
68. 4d. 

From these figures I deduce that the C.L.R. Co. paid 
128. 9d. per ton for their coal during all the latter half of 
last year, but your report stated that the directors blamed 
the abnormally high price of fuel (12s. 9d. per ton) for their 
heavy coste. lt would greatly oblige me, and perhaps 
interest other students who have as much difficulty as I have 
to get practical information, if you will explain what to me 
seems as if someone had blundered. Is it I? 


Student, I. E. E. 


THE RATING OF ELECTRIC LIGHT AND 
POWER STATIONS. 


(Continued from page 521.) 


Application of the Hypothetical Rent Theory.—Seeing that profits are 
to be taken into account, we are now in a position to consider the 
principle which should be adopted in rating an electric supply 
undertaking. It will be expedient to consider in the first place 
the case of a private trading company. 

Private Undertaking Situated in one Parish.—Assume for the sake 
of simplicity that the whole installation, i.e., generating station, 
mains, &c., is situate within one parish. It must also be assumed 
that there is a hypothetical tenant in possession of the whole con- 
cern. In considering what reat he could afford to give, sucha 
tenant would have regard tothe profits to be made out of the under- 
taking. He would have to ascertain the gross receipts for a single 
year (the question what year is to be considered for this purpose is 
dealt with hereafter). From the gross receipts he would be entitled 
to make the following deductions :—(1) Ordinary working expenses; 
(2) The usual tenant's rates and taxes, which must be deducted, in- 
asmuch as the term “net annual value," as used in the Parochial 
Assessments Act, 1836, assumes that the tenant has to pay the usual 
tenant's rates and taxes, Where the entire installation is in one 
parish this item may conveniently be included in the working 
expenses. (3) The cost of repairs, insurance and other expenses 
if any, necessary to maintain the hereditament in the state to com- 
mand the rent. 

Under the head of insurance, the owners of the station would be 
entitled to-include the premiums paid by trem to avoid the risks to 
whien they are exposed by the Workmen's Compensation Act, 1897. 
Such expenditure obviously tends to keep the premises in a state to 
command the rent, as it subsitutes a small steady payment for the 
risk of having to pay large sums by way of damages to the rel: tives 
of deceased workmen. The sum which remains, after such statutable 
deductions have been made, is termed “ the net receipts." 

Having determined the net receipts, the question arises: What 
proportion of this amount would the hypothetical tenant be likely 
to give by way of rent? Or, in other words, what portion of the 
net receipts constitutes the tenant's share? It is obvious that no 
tenant would give the whole of the net receipts, for there would 
then be no margin left for profits and no provision against the risk 
of embarking his capital upon such an undertaking. 

The determination of this hypothetical " rent" is left asa ques- 
tion of fact (R. v. Sheffield Gas Company, 1863, 32 L.J.M.C., 169) 
to the rating authorities, subject to an appeal to the Quarter Ses- 
sions, the decision of the latter tribunal beiug final upon the point. 
To put the matter in another form, the Assessment Committee have 
to decide what a tenant ought to reasonably expect by way of profit 
«n his undertaking. Having deducted thi: amount from the net 
receipts, a figure remains which is the gross estimated rental which 
a tenant may be expected to pay where the landlord has undertaken 
to defray “the cost of repairs, insurance, and other expenses (if any) 
necessary to maintain the hereditaments in a state to command the 
rent; for the cost of repairs, renewals, &c., has already been deducted 
from the tenant’s gross receipts. 

Having set forth the gencral principles applicable to the rating of 
an electric lighting undertaking, it may be useful to consider the 
various items included in a few examples of a valuation. 


EXAMPLE I. 
THE ELECTRICITY SUPPLY CORPORATION. 
Valuation for Asscssment, year ending , 190. 
RECEIPTS— 
Price of electricity ... m S “es £ 
Meter and motor rental 208 £ 
Less bad debts - zn bes T we £ 
Gross receipts ae £ 
EXPENDITURE— 
Coal £ 
Wages  ... cae T E eign E 
Salaries ... ixx i i er. ub 
£ 
EXPENDITURE—( Continued) 
Carried forward ... ids £ 
Repairs and maintenance e 5 2 
Repairing, renewing and re: fixing 
meters ... whe sss - ie XE 
Lighting and repairing public lamps £ 
Rates (ratable value 1s. in the £) ... 4 
Stationery and printing - £ 
General establishment charges £ 
Law expenses T we £ 
Total expenditure £ 
Net receipts, carried forward ... ji is £ 
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WORKING CAPITAL. 
Working expenses (usually estimated 
at five months’ expenditure) " 
Six weeks' stock of coal, calculated on 
the maximum daily consumption Ped 
Sundries in stock 
Tools and implementa, including coal 
Wagons 
Office and laboratory furniture 
Meters on hire and in stock ... 
One quarter's rent : ! 
Arc and incandescent lamps for public 
lighting not including pillars wes 
. Tenant’s capital 
Interest on tenant's capital at 5 per 
cent. ... 
Trade profite on tenant's capital at 10 
cent. ; 
Risks and casualties on tenant’s ^s capital 
at 24 per cent. is 
Tenant's share „ ees p £ 


„ hb B® bih hihih HH WH 


Gross estimated rental 985 85 E 


STATUTABLB DEDUCTIONS. 


Renewals: The sum which, set aside 
annually and invested at 3 per cent. 
compound interest, will reproduce 
£ , the structural value of the 
buildings, apparatus, fixed plant, and 
mains at the end of 25 years, their 
average life £ 

Insurance on £ (being t the value 
of working capital) . £ 


Ratable value — 


ExAMPLE II. 


The following scheme is set out in duci and Humphreys I Davies 

on the Law of Rating :— 
VALUATION OF ELECTRIC rdi Work. a 

Gross RECEIPTS. £ s. d. & 8. d. 
For the year ending P 
Sale of current tae EN 

" j under contract ... 
Public lighting 
Rental of meters .. 
Discounts . je is 
Sale of materials, stores, &c. ds si 


Deduct .. 


WORKING EXPENSES. £ s. d. £ s. d, 

Generating and Distribution of Electricity y: 

Coal and other fuel 

Oil, waste, water, and engine room 

Salaries of engineers and officers : 

Wages at generating and d distributing 

stations sisi 
Miscellaneous expenses 


AMunagement Expenses : 
Directors' remuneration 
Salaries of secretary, clerks, c. 
Stationery and printing es 
General establishment icd 
Auditors ... - 
Law charges 
Rates in the £ on £ ratable value 


Occur in's SHARE (Tenant's Capital). £ s d. £ s d. 
£ schedule (Aa) sss SR 
Interest on capital employed 
Trade protits T 
Risks and casualties 
Income-tax on tenant's profits at there- 
on 
Repair and maintenance of tenant's 
chattels up 
Gross value 


STATUTABLE DEDUCTIONS. £ s. d. £ s. d. 
Maintenance and renewal of mains and | 
works , pde ies 
Insurance .. 
Allowance for depreciation 


Ratable value 


EXAMPLE III. 


The original valuation of the Canterbury Corporation Electric 
Lighting Works brought out the ratable value at £700. On appeal 


to the Recorder, this figure was lowered to £370 by the following 
method :— 


VALUATION OF CANTERBURY ConPORATION ELECTRIC SUPPLY 
UNDERTAKING. 


1. Gross reccipts of the undertaking £3,169 
2. Deduct working expenses, vis. 73 

Coal and other fuel e.c 0e cse 4349 

Oil, waste, water and stores ue x Su 17 

Wages sk - — 2861 

Attendance public lamps NEL s 78 

Management expenses and salaries .. 412 

Rates at Gs. 3d. in the £ on £370 .. e. 115 

| | — 1,232 

3. Net receipts : £1,937 


4. Deduct tenant’s allowances, viz. :— 
174 per cent. on tenant's capital of £3,600 Jobs 630 
[i. e., 10 per cent. for trade profits, 
5 per cent. for interest, 
r 24 per cent. for risks and casualties. ] 


5. Gross value £1,307 
6. Deduct statutable allowances, v viz. :— 
Landlord’s capital :— 
Plant, &ccumulators, switchboard, mains s - 
lamp pillars .. - £21,850 
Buildings, exclusive of destructor - v 5,144 
Total T n ee as .. £27,598 
Repairs, 1 per cent. on £27,594  ... . £276 
Insurance m baa 42 
Depreciation :— 
2°75 per cent on £21,850 ay .. ' 600 
033 uc x ow 5,744 rm — 19 
— 937 
7. Ratable value of undertaking £370 


The following notes will serve to explain some of the items rc- 
ferred to in the above examples:— 

Under the heading “ Receipts" will be included the income of 
the company from every source, i. e., whether from private consumers 
or from public authorities. The rent of meters on hire—as dis- 
tinguished from the price for electricity registered on such meters— 
must also be included. In the case of undertakers who supply elec- 
trical fittings, it is conceived that the profit made by the sale of 
such fittings would not be included under the heading “ Gross 
Receipts,” inasmuch as the sale of such fittings is a source of income 
which cannot be said to be derived from the hereditament. 


(T'o be continued.) 


LEGAL. 


BRENTFORD URBAN District COUNCIL v. THE LONDON UNITED 
TRAMWAYS. 


TuHis case which came before Mr. Justice Farwell in the Chancery 
Division on Thursday last week, was an action by the plaintiffs 
claiming that in accordance with the true construction of the 
London United Tramways Act of 1898 and 1899, the plaintiffs 
were not entitled to commence the construction of Tramway 
No. 7 of the defendants’ system on and within the plaintiffs’ 
district until they had complied with the requirements 
imposed upon them by the provisions of the General Tramway 
Act of 1870; and for an injunction to restrain the defendants from 
excavating the soil or interfering with the surface of a certain high- 
way known as the Half Acre, being part of the Boston Road, and 
from using that road, or any part thereof, for the purposes of a 
tramway. 

Mr. BurcHER, K.C., in opening the case for the plaintiffs, said 
that the first point to be decided was whether or no the defendants, 
before they broke up the road and put in the mains they proposed 
to lay down, were bound to widen it. It was admitted that the 
defendants had not yet taken any steps to do that. The second 
point was whether—assuming the plaintiffs were wrong on the first 
point—the defendants had given a regular notice before they 
commenced or endeavoured to break up the streets. The defendants 
alleged that they were not bound to give any notice at all. This 
question of notice was not a mere technical matter at all, because he 
(counsel) should call evidence that along this road which the defendants 
proposed to break up so as to lay their mains ata certain depth, there 
were a very considerable number of drains communicating with the 
main sewer—drains running from the houses on either side of the road 
into the main sewer. The plaintiffs’ evidence was that if the 
defendants were allowed to go and break up the streets and lay 
mains to any depth they liked, it might beg very serious matter to 
the plaintiffs. The notice that the defendants had given the 
plaintiffs did not give them any information as to what depth the 
defendants proposed to lay their mains and how they proposed 
to avoid touching drains and sewers. Those were the points in the 
case. It appeared from the statement of the learned counsel that 
in the year 1898 the plaintiffs gave the defendants notice of their 
intention to oppose the defendants’ Bill authorising the construction 
of the tramway in the district, as they considered it would interfere 
with their rights. On March Ist, 1898, an agreement was come to 
between the plaintiffs and the defendants, the effect of which was 
that the plaintiffs abandoned their opposition to the Bill in con- 
sideration of the defendants granting the plaintiffs certain con- 
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cessions. In substance the provisions of the agreement were inserted 
in the defendants’ special Act. The whole question in dispute 
turned upon the construction of this agreement and the special Act 
of the defendant company. l l d: 

The case for the defendants was that what they were doing in 
Boston Road was merely laying down an electric cable for the pur- 
pose of feeding the lines already constructed, and that this did not 
form part of the construction of Tramway No. 7 at all, and that such 
notice as had been served by them upon plaintiffs was a sufficient 
compliance with the Act of 1870. The defendants further said that 
their mains were made of such a flexible material that they could 
easily avoid touching the sewers and drains. l 

At the conclusion of the arguments, his LorpsHIP, in giving 
judgment, came to the conclusion that what the defendants were 
doing in laying mains along the Boston Road was for the purpose 
of bond fide supplying electrical power for the purposes of their 
several authorised tramways running north and south, and although 
it might be possible to use the electrical energy for the purposes of 
Tramway No. 7 when completed, the mains were not laid for that 
purpose. He came to the conclusion that the defendants were quite 
within their rights in doing what they had done, and that they 
had on the point as to notice satisficd the requirements of Section 
31 of the Act. He thought the plaintiffs’ action failed altogether, 
aud must be dismissed with costs. 

Mr. Balfour Browne, K.C., and Mr. Buckmaster appeared for the 
defendants. . 5 


HEATH v. GASCOIGNE. 


Tuts case which came before Mr. Justice Ridley and a common jury, 
in the King's Bench Division on Wednesday last week, was an action 
brought by the plaintiff, Mr. Ernest Chas. Heath, an electrician, 
against the defendant, Mr. H. Gascoigne, the manager of the Avon- 
dale Hotel, Dover Street, Piccadilly, for damages for slander. 

The plaintiff was in the employ of the Electric Lamp Supply 
Company, and was engaged in doing work at the Avondale Hotel 
in November last. His case was that the defendant had to Mr. 
Day, the manager of the electric company, accused him of having 
stolen a switch from one part of the hotel, in order to put it up in 
another. Asa matter of fact, the plaintiff had taken a switch from 
the stillroom staircase, and bad put it up in the corridor, 
and this switch had been charged for as being supplied by 
the Electric Company, but the plaintiff had put up a new one in 
the staircase a day or two later. The defendant denied that he 
had accused the plaintiff of stealing, and in the alternative pleaded 
privilege, but he admitted that he had charged the plaintiff with 
improper conduct with regard to the switches. 

In the result the jury awarded the plaintiff £40 damages, and 
judgment was given accordingly. 

Mr. Dodd, K.C., and Mr. Moyses appeared for the plaintiff; and 
Mr. McCall, K.C., and Mr. Sinclair for the defendant. 


BanLow Bros. v. Jay. 


Mr. Justice Lawrence, sitting with a common jury in the King’s 
Bench Division last week, heard this case, which was an action to 
recover the price of certain electric lighting work done on the 
defendant’s premises, and for danages for breach of a contract to 
carry out the work. The defence was that the defendant was 
induced to enter into the contract by reason of misrepresentation on 
the part of the plaintiffs. The plaintiffs were Messrs. Barlow Bros. 
and Co., who carried on an electrical business at Shaftesbury 
Avenue, and the defendant was Robert Jay, a jeweller in Essex 
Road, Islington. 

Mr. Foote, K.C., and Mr. Sinclair Cox appeared for the plaintiffs, 
and Mr. R. Wallace, K.C., M.P., and Mr. Lush for the defendant. 

Mr. Foote said the defendant employed the plaintiffs to do the 
work, but the defence raised was that the plaintiffs induced him by 
fraud to enter intoa contract by representing to him that the current 
necessary for the complete lighting of the defendant's premises 
could be obtained from the Islington Vestry, that the piaintiffs at 
the time were informed by the engineer to the Vestry that the 
Vestry was not able to supply the necessary current, and that 
the plaintiffs fraudulently concealed the said facts from the 
defendant. According to his instructions a more impudent charge 
of fraud was never made. Mr. Jay, himsclf, was negotiating with 
the Vestry for the clectric lighting of his premiscs long before the 
plaintifis were employed. He obtained full information from them, 
and at the time knew exactly what power they had of providing a 
proper current. There was no foundation for the allegation that 
the plaintiffs had ever concealed or represented anything, the real 
fact being that the defendant wished to get out of payment. The 
matter began as far back as September, 1899, but before this the 
defendant had already signed a provisional contract with the Vestry 
to supply him with light. On Septemter 14th, 1899, at the request 
of the defendant, they called upon him, gave an estimate of £123, 
and ultimately it was decided that a contract should be entered into 
ata price of £1,117 10s., there being extra payment for certain 
additional work. The installation was to consist of 200 16-c.p. 
lamps. Before the work was completed, the defendant was informed 
that the Vestry would be unable to supply the necessary current, 
and he refused to allow the contract to go on, though the plaintiffs 
told him he could have 8 instead of 16 C. p. lamps until the Vestry 
was able to supply more current, when the lamps could be changed. 

Evidence was called on behalf of the plaintitfs' case. 


Mr. WALLACE said the defendant was a tradesman who knew 


nothing about electricity. Several months before the contract, he 
went to the Vestry and saw a Mr. Barley, who suggested that he 
would require 200 16-c.P. lamps. That was entered on a form by 


-of that knowledge, went on fitting up the place. 


. Mr. Barley, and the matter there ended. Some months afterwards 


he consulted plaintiffs as to an installation. They were supplying 
other people in the neighbourhood, and he asked whether it would 
be possible to get a sufficient supply of electricity from the Vestry 
forthe purpose. Mr. Barlow told him that he could, and upon that 
assurance the defendant entered into the contract. It was a fact that 
other tradesmen were unable to get more than half the supply they 
required, and the plaintiffs were aware of the state of things, 
because they were in communication with the Vestry on this very 
subject. The plaintiffs had not dared to call Mr. Yeaman, the assistant 
engineer to the Vestry, the one man who could have given the facts 
as to the communication which passed between him and the 
plaintiffs He would himself call Mr. Yeaman, who would say that 
communications were passing throughout November and December 
with regard to the supply which would be allowed to Mr. Jay, and 
that at the time he distinctly told them that the only amount that 
would be supplied was 200 8-c.P. The plaintiffs, in full possession 
Rumours 
reached Mr. Jay's ears that the required supply would not be 
obtainable, and he asked the plaintiffs for a further assurance that it 
would be obtainable, and got them to write to the Vestry. Mr. 
Yeaman telephoned to Barlow in reply, and found that he was un- 
willing to let Mr. Jay know the true facts, because he knew the 
contract would be stopped altogether. It was only when Mr. 
Yeaman threatened to tell defendant himself that the plaintiff 
informed him of the true facts, and then Mr. Jay declined to have 
anything more to do with the matter. Counsel further contended 
that if the plaintiffs were entitled to payment at all, the work done 
and materials used were not worth more than £25. 

The jury found that the plaintiffs were entitled to the whole of 
the accounts charged, £90 11s. 9d. 

Judgment forthe plaintiffs accordingly for that amount. 


MAXWELL v. BRITISH THOMSON-HovsTON COMPANY, 


AT the West Riding Assizes at Leeds on Wednesday last week 
before Mr. Justice Kennedy, & special jury action was heard in 
which the plaintiff, Miss Agnes Maxwell, of Halton, sought to 
recover damages from the British Thomson-Houston Company, 
Limited, for personal injuries alleged to have been sustained 
through the negligence of the defendant company's servante. 

According to the plaintiff's case, the defendants obtained a 
contract from the Leeds Corporation for the construction of the 
electric tramway between Leeds and Headingley. In order to fix 
the arms of the side poles, the defendants used a derrick, and on 
June 10th, 1899, a derrick had been left standing near the tramlines 
in Cookridge Street, the sides of the platform hanging down, with 
iron rods projecting. On this date the plaintiff was an outside 
passenger on a horse-car from Headingley to the centre of the city, 
and as the car was passing the derrick, one of the rods caught her 
under the chin and threw her backwards. She was rendered 
unconscious, and had since suffered from apoplectic fita, in fact, her 
condition was such that she was unable to give evidence. It had 
been agreed that if the defendants were liable, the plaintiff should 
receive £250 damages, and accordingly the only question left for 
decision was as to liability. It appeared that the defendanta had 
sub-let this part of the work to Messrs. Blackwell & Co., and it had 
been agreed that the question of the liability of the latter to the 
defendants should be decided before his Lordship in London. On 
behalf of the defendants, negligence was denied, and it was 
contended that if there was any negligence it was on the part of 
the tramcar driver, and also on the part of the sub-contractors. 

The jury found that the persons in charge of the trolley were 
responsible for the accident, by not having taken reasonable care to 
remove the trolley far enough away from the tramlines. 

Mr. MacaskIE, for the defendants, held that the persons in charge 
of the trolley being servants under the sub-contractors, the 
defendants were not liable. C 

Mr. ATKINSON, for the plaintiff, contended that having by their 
contract established a duty, the defendants could not get rid of 
that responsibility by delegating it to another person. 

After hearing considerable argument, his Lordship found that the 
action had been rightly brought, and judgment was accordingly 
entered for the plaintiff. 


[The report of the case of J. Gibbs & Co. v. Chloride Electrical 
Storage Syndicate, appears on another page of this issuc.] 


THE ROSENTHAL STORAGE BATTERY. 


Tuis battery, the invention of Mr. Rosenthal, is the one used by the 
National Motor Carriage Syndicate in the runs of their “ Joel 
Electro-mobile" from London to Brighton on one charge, ang 
also in the recent severe trials of electrically-propelled carriages 
at Chislehurst, the -results of which were published in our 
issue of March Ist. It is said to possess some very interesting 
features, great output for light weight and durability under rough 
usage on motor cars. It is claimed that the battery will stand 
heavy over-discharge, and still more remarkable, that although the 
plates are of the pasted type, they can be charged in a very short 
time, with & charging current of four or five times the normal or 
usual rate, without sustaining any permanent injury. The plates 
have central supporting grids of lead designed to allow free expan- 
sion lof the paste in every direction during the process of forming 
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and'ialso (when in use afterwards. Fig. 1 shows the grids, which 
consist of vertical rods having & diamond section, and of inter- 
connecting horizontal bars having a circular section, the positives 
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Fic. 1.—DRTAILS OP ELECTRODES. 


and —' being.similar except in thickness. The te isa 
mixture of finely-powdered lead oxide, and a preparation of an 
inert material, with a solution of specially-treated sulphate salts, 


Fd. 2.—COMPLETE ELECTRODES REMOVED FROM CASE. 


a 


the object being to make a very coherent and yet extremely porous 
material. Fig, 2 shows i built-up battery (motor-car type). The 
positives are protected 

their surfaces. Ebonite separators are used between the 
P and the sections are held together by rubber bands which 


‘many times discharged at 60-am 


by perforated ebonite plates which press 


also serve the double purpose of springy cushions and of bridge 
pieces, The plates so built up are inserted into ebonite boxes with 
the top sides hermetically sealed, but having vent plugs, or valves 
fitted with rubber nozzles to allow the gas to pase off, otherwise the 
batteries are unspillable." Tests of the battery were made by the 
Standardising Institution at Faraday House, forthe National Motor 
Carriage Syndicate, in 1897, and the results were as follows:— 


Test of cell 120 ampere-hour capacity at 20 amperes aac 
and discharge. ; 


Charge at 20 amperes for 8 hours = 160 aa 

Discharge at 20 amperes gave = 148 " 

Efficienoy = B9per cent, 

Weight of plates with terminals 

and separators wet. sz 181 lbs, 
Watt-hours N lb. “of piatos 
(average 1 s = 154 
Norz.—Four of these zi -type cells taken from a set of 40 which had been 
used in motor cars fortwo A N were tested on January 9th of this year, and all 
1 discharge of 20 amperes for 7 hours = 140 ampere- hours from 2°05 
o 1°8 vol 


Tests made March 7th of this year of a newer type of cell of 140 
ampere-hours nomina] capacity, at 20 amperes charge and dis- 


charge. 
Charge at 20 amperes for 9 hours = 180 ampere-hours. 


(2°02 volt to 1:8 volt.) 


ao. solution, 1,170 


1, . 
Discharge at 20 amperes... = 160 „. " 2°01 to 1:8 volt. 
Efficiency = 88:9 per cent. 
Weigh t of plates with terminals 
separators wet - = 19 lbs. 
Weight of complete cell  .. = 29} lbs. 
Watt-hours r lb. of plates 
(average 1°96 volt) .. = 16:88. 
verve per 1b. A somplete - i 
"T. se 0 se e 


"Pu — This cell was iakon from a battery of 86 cells, which had been in use 
for over nine months in a aoo car, running over 500 miles on ordinary roads, 
pere rate, and at an average discharge taken as 


25 amperes. 

This battery of 36 cells was used. for a run from London to 
Brighton on October 18th last—average discharge 29 amperes for 
53 hours, a total of 159°5 ampere-hours; the pressure of the battery at 
rest immediately on arrival at the Brighton Electric Supply Works 
was taken by the observer, and was found to be 72 volts, or 2 volta 
per cell. This record of 16:38 watt-hours per lb. of electrode is 
said to be the highest output ever obtained from a battery in actual 
work, and, as the recent teste show, without detriment to the 
plates. An output of 180 ampere-hours can be obtained from these 
cells in the laboratory showing an efficiency of over 90 per cent. and 
19 watt-hours per pound of electrodes—an extraordinary result. 
One of the cells, of 140 ampere-hour capacity, was taken from the 
same battery and tested on January 23rd of this year. The charge 
was started at 10 amperes, and gaduany increased during the first 
10 minutes to 80 amperes. 


1. Charge at 80 amperes for 24 hours = 200 spero tL d solution 


Discharged [T] [T] 95 "n =” 110 ampere-houre. Volts 2 to 1°75. 
2 On January p^ i 
Charge at 80 " ” » = £00 Aoid solution, 


1,170 to 1,260. 
= 190 ampere-hours. Volts 2 to 1°76, 


Charge at 80 » 6 = 900 n Acid solution, 
1,170 to 1,900. 
Discharged ,, " » = 120 ampere- hours. Volts 2 to 1°76. 
4. On January Dia” 
Charge at 80 ” » n= 900 » Acid solution, Í 


oR eB OR g 


1, : 
Discharged , 20 " 10 » = 120 ampere- hours. Wolke 2 to 1°75, 
These tests were made to ascertain if the cell showed any falling 
off under a repeated overcharge of exactly the same current, and the 
results of the discharges were the same in all three later tests. A 
minute examination of the plates failed to show any signs of disrup- 
tion. From the tests an efficiency under these abnormal conditions 
was found of 60 per cent., but it was evident that had the charge of 
80 amperes been continued for probably half an hour longer, the 
specific gravity of the solution would have risen to about 1,300, 
and the output have been increased to 140 ampere-hours. To 
ascertain if this cell was damaged by these successive overcharges a 
test was very recently taken (March 8th), as follows :— 


Charge at 90 amperes for 10 57 130 tc 200 ampere: -hours and acid solution 
U 


Discharge at 20 amperes for 8 hours = 160 ampere- -hours, volta 705 to 14. 


NoTx.—This cell had only had one charge and discharge since January 20th, 
after a rest of over five weeks, and it is noteworthy that the output should be 
practically as good as ever it was, and this cell proved to be still in first-class 


working order. 

It would seem from the foregoing tests and actual experience in 
practical use that in the Rosenthal battery a pasted cell with all 
the advantages of light weight, and, more important still, of 
durability, has been found that can be charged in a very short time 
on such occasional use as, say, when on a long run—during a stoppage 
for lunch—and which will stand excessive overcharge and over- 
discharge and still remain reliable, and thus fulfil all the necessary 
conditions of a cell for use with motor cars. Messrs. Joel & Co., who 
are the manufacturers of these cells for the National Motor Carriage 
Syndicate, have made tests of them extending over four years, and 
fully corroborate the teste given in the foregoing. The enormous 
strides that have been made in storage batteries is evident 
when it is remembered that 10 years a cell of a 
capacity of 120 ampere-hours weighed 66 lbs., and probably gave 

an efficiency of 80 per cent., and even then was not durable 
ander rough . Now a cell weighing only 5 
with proved durability, will give 160 ampere-hours at an efficiency 
of 89 per cent. Such an advantage makes electric automobiles, an 
indeed, clectric traction generally, more practicable and economical, 
and opens out a promising vista for the future. 
F 
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THE PART PLAYED BY THE ANTENNA IN 
| WIRELESS TELEGRAPHY. 


By E. GUARINI AND F. PONCELET. 


THE part played by the antenna in wireless telegraphy has 
been interpreted in various ways. In our opinion these 
interpretations do not agree with the facts observed up to 
the present. The antenna is of the highest importance in 
wireless telegraphy, because up to the present it is by its 
means tbat the greatest ranges have been attained. 

According to M. Broca, the antenna constitutes a concen- 
trator of energy. The greater part of this energy is dis- 
tributed into space over planes perpendicular to the antenna ; 
the distribution over oblique planes would diminish in pro- 
portion to the square of the cosines of the angles which they 
make with the normal planes. The energy is scattered, 
however, at the extremity of the antenna, and even entirely 
escapes when it is terminated in a point. 

The antenna is evidently a concentrator of waves, since 
effects are only obtained at 100 metres with a simple oscil- 
lator worked by a powerful coil, whereas with the same 
apparatus furnished with antenne, the effects can be 
observed at 50 kilometres. But the distribution of the energy 
only takes place over planes normal to the antenna. We 
will suppose that energy is concentrated by the surface of a 
straight cylinder; if we observe a distribution of energy 
outside the space comprised between the two parallel planes 
passing through the bases of the cylinder, i. e., as M. Broca 
thinks, a distribution of energy in oblique planes, it is 
because the bases of this cylinder are not geometrically 
perpendicular to the axis of the cylinder, and because they 
present on their circumference parts that are rounded or 
inclined with regard to the axis of the cylinder. This fact 
is confirmed by the photograph of waves obtained by M. 
Tommasina (Comptes Rendus de l'Académie des Sciences, 
May 28th, 1900). 

M. Tommasina came to the conclusion that the radiating 
antenna acts as a capacity, and that its superficial molecules 
transmit to one another the oscillatory mavements produced 
in the discharges. These movements would be transmitted 
at the same time to the molecules of the surrounding ether 
along lines radiating from the wire along an infinitely great 
number of parallel planes perpendicular to the axis of the 
wire, These lines were alicaijs normal near their starting 
point. . 

"This theory is not weakened by M. Lecarme’s experiment 
in a free balloon, in which the antenne were at a given 
moment apparently in a line with one another, their 
extremities being separated by several hundred metres; in 
reality, these antennz could not have been geometrically in 
a line with one another, nor geometrically rectilinear, as a 
perceptible wind was blowing during the experiment ; parts 
of the two antenne might therefore have been parallel. 
Moreover, the radiations from the oscillator, which are 
spherical, may have reached the receiving antenna either 
directly or by reflection from the earth ; it must also be 
added that conducting bodies in the vicinity of the 
transmitting station have acted as fresh radiators under the 
influence of radiations emitted by the oscillator of the trans- 
mitting antenna (Comples Rendus, Vol. exxxi., No. 18, pp. 
540—541). 

As to the phenomenon said to occur at the extremity of 
the antenna, it does not scem to me admissible ; if we send 
water at a certain pressure into an india-rubber tube ending 
in a point, the pressure will be exercised not only at the 
extremity, but also on the sides of the tube. 

Moreover, if the pointed extremity of the antenna were 
the sole starting-point of the radiations into space, we ought 


to obtain the same effects by placing at the summit of the - 


antenna a simple ball oscillator, which is not borne out by 
experiment. M. Broca calls attention to the fact that 
vertical antenne are more favourable than horizontal, but 
he puts forward no theory based on this fact; we shall 
return to this point presently. 

According to Messrs. Blondel and Ferrié the antenna 
connected to earth forms a more powerful oscillator than 
the ordinary oscillator ; every point of the surrounding 
space is the seat of an electric force normal to the antenna 


and to the surface of the earth, and of a circular magnetic 
force having its centre on the antenna. The electric 
density is greater at the surface of the earth. The receiving 
antenna is only influenced by the magnetic force; the 
farther the antenna is away from the earth, the fewer lines 
of magnetic force it meets ; for an equal length it cuts the 
fewer in proportion as it is the further removed from the - 
earth. In other words, the effect is greater at the surface of 
the earth than at a certain height (International Congress of 
Electricity, Paris, 1900). This theory seems to us at 
certain points to contradict both itself and M. Blondel's 
theory, as put forward by M. Broca at the French Physical 
Society, May 15th, 1899. In fact, it is very difficult to 
conceive lines of electric force at thesame time normal to the 
vertical antenna and to the earth. Moreover, if the circular 
lines of magnetic force are in planes normal to the antenna 
(M. Blondel’s theory), how can they glide along the earth 
(Messrs. Blondel and Ferric’s theory)? 

The strata of ether at the surface of the earth possessing a 
maximum electrical density may be compared to a kind of 
electric mist, rising at the most to a height equal to the 
height of the transmitting antenna. We can easily understand 
that in this case the receiving antenna is more influenced 
when it is entirely plunged in this mist than when only 
partly. In our opinion this fact is proved, but in quite 
another way, as we shall presently show. 

* Certain writers," say MM. Blondel and Ferrié in their 
report, * have believed it possible to produce electrostatic 
capacities between the antennæ; nevertheless, it is easy to 
see that the-effect produced would decrease in inverse propor- 
tion to the cube of the distance, and .then disappear, which 
is contrary to what is indicated by experimental results." 
Lastly, according to M. Marconi, the maximum effect is 
obtained between two equal and parallel antennæ. 

In our opinion, the part played by the antenna is deduced 
from the mode of propagation of the electro-magnetic wave 
as we conceive it. | ; 


PROPAGATION OE THE ELEOTnO-MAdNETIC DISTURBANCES 
OF THE ETHER. 


If a wire is traversed by a variable current (a weak 
current at high tension, that is to say, a current with a 
weak magnetic field, as is the case in wireless telegraphy), the 
effect is the same as if the current were confined to the 
surface of the conductor. In the limit, in the case of 
undulations at high frequency, the surface of the conductor 
alone is affected. (Bjerknes's experimenta.) 

This current may be utilised in the form of work 1, 
and by the Joule effect 7; a part e of the energy E of 
the variable current is transformed into electro-magnetic 
waves, which are dissipated into space, t.e. :— 


Pettit L. 


If L and i were nil, the whole of the energy would be dissi- 
pated in space. 

The radiation of the electro-magnetic waves (in the case 
of variable currents of low intensity and high tension, the 
principal effect is electric, the magnetic effect being merely 
secondary) is perpendicular to the surface of the wire, the 
only one, moreover, concerned in this phenomenon. At each 
point of the ray of propagation there exists an electric force 
and a magnetic force. The electric force is perpendicular to 
this ray and parallel to the direction of the variable current, 
i.e., of the wire. The magnetic force is perpendicular both 
to the ray of propagation and to the electric force, ie., it is 
at the intersection of the two planes, one of which is normal 
and the other parallel to the surface of the wire. 

Consequently a cylindrical wire 1 metre high, for 
instance, produces an ethereal disturbance in a space limited 
by the two perpendicular planes at the extremities of the wire. 
When the section of the conductor is polygonal, the disturb- 


ance takes place opposite each surface of the prismatic wire, 


within sectors limited on the one hand by the planes 
perpendicular to the wire,and passing through its extremities, 
and on the other by the planes passing through the edges 
of the prism, and normal to the surfaces of the latter. 

If at a point of the ray of propagation there is a super- 
ficial conducting element (receiving antenna), we get a 
maximum effect of induction (electric) in this element, when 
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it is tangential to the planes of the electric and magnetic 
forces. For this, in the case in which two antennæ are two 
right cylinders, the effects are at the maximum when each 
ig entirely comprised—supposing them to be equal—within 
the two planes passing through the bases of the other. In 
the case of two antenne with square and equal sections, the 
receiving antenna should not only be comprised within the 
above-mentioned sectors, but should also be parallel to the 
opposite face of the transmitting antenna. 

Part Played by the Antenna.—The union of the antenna 
with the oscillator enables the distance of transmission to be 
increased. 

1. By its capacity, c, which at an equal potential, v, 
increases the energy of discharge $ c v?. 

2. The oscillator . radiates the energy into space spheri- 
cally, whereas the antenna—if it is cylindrical—distributes 
this energy in planes normal to its direction ; the oscillator 
alone does not produce any effect beyond 100 metres, 
whereas if furnished with an antenna—supposing that the 
receiver is also furnished with one—it enables a distance of 
50 km. to be attained. 

8. By increasing the ratio of the surface of the antenna 
to that of the oscillator, i.e., by increasing the length of 
the antenna, we augment the energy distributed in planes 
normal to its direction to the detriment of the energy radiated 
spherically by the oscillator. 

4, The transmitting antenna is the source of an electro- 
magnetic disturbance which is propagated in the space 
limited by the two planes perpendicular to itself, and passing 
through its extremities, the rays of propagation being normal 
to the surface of the antenna. The receiving antenna is 
influenced more or less according to whether it is entirely or 
only partly within this space; the effect is nil if it is entirely 
outside the space. 


If the horizontal antennæ have not given good results, it 


is because they have not at the same time been made 
parallel, and been comprised entirely within the normal 
planes passing through the extremities of one, conditions 
which are fulfilled at any rate in part with the vertical 
antennæ. 

Conclusions.— Instead of the long vertical antennæ em- 
ployed up to the present, it is only necessary to arrange 
small antenne (about 1 metre in length), provided or not 
with Hertzian reflectors, arranged parallel in the two corre- 
sponding stations, and in such a position as to be comprised 
within the normal planes passing through their extremities. 
It does not matter whether they are horizontal, vertical, or 
oblique, so long as the above-mentioned conditions are ful- 
filled. If between the two stations there are any obstacles 
such as the curvature of the earth, metallic objects, houses, 
trees, &c., which absorb the radiations, the distance of trans- 
mission will be diminished, and communication may even 
be stopped. In this case the two antennę must be raised so 
as to be above any obstacles, At sea, the curvature of the 
earth has less influence, as the electric waves pass through 
the water, and in this case the absorption depends on the 
quantity of salt in the water. The curvature of the earth 
only intercepts wireless telegraphy at sea at long distances, 
when the electric waves come in contact with the bottom of 
the sea, 


BUSINESS NOTES. i 


Automobile Exhibition, — The annual Automobile 
Club Exhibition will be opened at the Agricultural Hall, Islington, 
the first Saturday in May, and, it is stated, will show a remarkable 
advance on its predecessors. The business directors of the show 
are Messrs. Cordingley & Co., of Shoe Lane, E.C.. 


- Bankruptcy Proceedings.—Notice of intended divi- 
dend is given by the liqudator (Mr. G. 8. Barnes) of the Electric 
Exploitation Company, Limited. 


Books Received.— Twentieth Century Inventions,” by 
ee London: Longmans, Green & Co. 1901. 4s. 6d. 
ne 
“Science Abstracts” for March 25th. London: E. & F. N. Spon, 
Limited. 2s. net. 
. “The Application of Electric Motors to Machine Driving," by A. 
tewart. London; S. Rentell & Co., Limited. 1900. 18. 


Liquidation. — The Bute Electrical Manufacturing 
Company, of Cardiff, is winding up voluntarily, with Mr. R. 
Leyshon, 12, Mount Stuart Square, Cardiff, as liquidator. 


Carroll v. New British Incandescent Electric Lamp 
Company.—This was a motion made before Mr. Justice Buckley in 
the Chancery Division of the High Court of Justice on Tuesday, 
for the appointment of a receiver in the case of the New. British 
Incandescent Electric Lamp Company. Counsel stated that the 
applicant was a holder of debenture shares in the company. The 
debentures were in sums of £100, £50, and £25. In the affidavit 
of the plaintiff, counsel said there was the statement, which was 
not contradicted, that on November 15th, 1900, the defendant com- 
pany executed a mortgage on leasehold premises at Willesden 
Junction in favour of Messrs. Fly & Everitt, and such mortgage 
took priority of debentures. These two gentlemen had had to go to 
the Police Court very recently. The affairs of the company had 
suffered very much in consequence of the way in which it had been 
conducted. His Lordship granted the application. 


Catalogues and Lists.—Messrs. Flather & Co., of 
Leeds, send us their new lists of standard motors and generators 
Specitications are given of multipolar continuous-current machines, 
and open type C.C. motors. 

The Berliner Telephone Manufacturing Company, of 117, Queen 
Victoria Street, E.C., send us a copy of their leaflet, “ No. 51,” 
describing their "Marvel" “Elite,” “Eclipse” and “Premier,” 
twentieth-century telephones for private houses, hotels aud offices. 
Diagrams of connections are included. 

The General Compressed Air House Cleaning Company, of St. 
Louis, have issued a very neat and fully illustrated booklet, in 
which they describe their dustless method of compressed-air house 
cleaning. : 

Mr. A. J. Wright, of Upper Street, N., sends us illustrated trade 
lists of his telephones, electric bells, dynamos, electric light 
accessories and novelties. 

Messre. Falk, Stadelmann & Co., Limited, of Farringdon Road, 
E.C., have brought out a “new season's catalogue of their electric 
bellsand telephones A variety of bells, indicators, pushes and pulls, 
and complete sets, are shown and priced, also telephone transmitters 
and receivers, wall and table apparatus, and parts and tools used in 
connection therewith. 

From Accumulator Industries, Limited, of Bloomsbury, W.C., we 
have received a catalogue of the Cupron-Element” constant- 
current primary battery, for which they are scle licensees for 
Great Britain, &c. 


Claim for Damages Dismissed.—At the Glasgow 
Court of Session on March 26th, before the Lord Justice Clerk and 
a jury, Thomas Burke, labourer, claimed against Macartney, M'Elroy 
and Co., Limited, contractors, for £2,000 as damages for injuries. 
He was in the employment of the defenders, who were the con- 
tractors for the erection of the standards for the support of the 
electric trolley wires for the Glasgow Corporation tramways. A 
travelling crane was used for the work. On June 27th this crane 
was being taken along Crown Street; the left front wheel of the 
bogie came off, and the crane fell sideways on to the roadway. The 
pursuer and other workmen were, as is the usual custom, sitting 
upon the bogie. As it fell the handle of the crane caught the 
pursuer's left leg and pinned it to the ground. He sustained two 
compound fractures of the leg, which it was necessary to amputate. 
It was averred that the wheel came off because a bolt had 
broken off some days before. The defenders said that the workmen 
had no right to be on the bogie, that they were ordered off it by 
one of the superintendents, but it was believed that as soon as he 
was out of sight they got on again, and they believed that it was the 
extra weight of the men which caused the wheel to collapse. The 
jury returned a verdict for the defenders. 


Condensing Plants,—Among recent orders secured by 
the Wheeler Condenser and Engineering Company for cooling 
tower and condensing plants are:—Cooling tower and condenser 
for the Warsop Colliery, of a capacity equal to 3,000 H. P.; 
cooling tower and condenser for the Blyth electric station, 
Woolwich electric station, Cape Town Refrigerating Company, 
Bradford Union Board of Guardians, also for a third cooling 
tower for the power station, Croydon. The Wheeler Company have 
also received duplicate orders for the Belfast and Brighton 
condensing plante, and, among others, have received orders for 
condensing plant for the Folkestone, Barnes, and Chatham power 
stations. 


Extension of Patent.—The application of the British 
Aluminium Company for an extension of term under Patent No. 
7,426 of 1897 granted to A. C. Henderson for “An improved 
process for the preparation of aluminium by electrolysis,” is to be 
heard on Wednesday, May 15th, by the Judicial Committee of the 
Privy Council. 


Installation Work.—Messrs. G. H. Woods & Co., of 
Blackburn, are largely increasing the electrical contracting business. 
Among recent work carried out is a 3,000-light plant at Nottingham 
Workhouse, including three combined Willans-Laurence Scott sets 
(two 110-Kw. and one 30-K w.). For the Grecian Street Schools in 
Salford they have put down a gas-driven (two National) installation, 
and in Scotland a number of country house lighting plants. At the 
present moment they are installing a complete plant for motor 
driving at the new printing offices of the Darwen Gazette, each 
machine being driven by a separate motor through raw-hide 
pinions. 
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Mine Indicator.— We understand that during last 
Thursday's meeting of the Institution of Electrical Engineers, 
through a slip, the impression was created that the coal mine gas 
indicator on exhibition in the room was the property of the 
Sussmann Electric Miners’ Company. Mr. F. J. Turquand, part 
inventor, asks us to state the indicator is not, and never has been, 
connected with the above company. It is known and patented as 
co indicator,” and the sole address is 44, Brecknock Road, 


Mysore“ Mines and Electricity.—In his speech to the 
shareholders of the Nundydroog Company last week Captain 
McTaggart referred to the project for supplying electrical power 
from the Cauvery Falls to the Kolargoldfields. The undertaking, he 
said, owed its initiative to the enlightened policy of the Mysore 
Government, and he was pleased to say that those in authority 
stated that they had no doubt of the success of the scheme. "The 
arrangement with the Mysore Government provided for supplying 
4,000 H.P. in the first place, and’ until the experiment had been 
thoroughly tested it had been decided not to apply electrical power 
to any but the non-vital portions of the company's machinery. 
There would not be much saving to the companies on the field for 
the first year, as the Mysore Government wanted some recoupment, 
by way of interest at all events, on their large outlay, which was 
roughly estimated at £300,000 for the first 4,000 m.r. and £200,000 
for the second 4,000 n.p. After the first five years the cost of the 
power to the companies would be £10 per horse-power per annum. 
In the first year the cost would be £29, in the second, third, and 
fourth year £18, and in the fifth year & sum not to exceed £24. 
The cost of steam per horse-power per annum was £30. 


Spon's Price Book.—We have received a copy of the 
1901 issue of “ Spon's Architects’ and Builders’ Price Book.” We 
have no doubt the book is of great service in the preparation of 
buildings’ specifications and estimates. There is a short section at 
the end devoted to electric lighting. Fire risk rules and specimen 
specifications for the wiring of houses in London and in country 
places are given, also some prices of wires, lamps, fittings and so on. 
Rules relating to lightning conductors are also included. 


Trade Announcement.—Mr. J. E. Austin, electric 
light engineer, has removed from York Place, Baker Street, W., to 
larger offices at 40, Upper Baker Street, W. 


Train Lighting.—The trains which are now running 
over the section of the Trans-Siberian from Moscow to Irkutsk, says 
the Straits Budget, are provided with a complete electric system 
which serves for the lighting and heating of the cars, as well as for 
the water and milk heaters in the dining car. In the baggage car 
has been placed an installation consisting of a boiler, a steam 
turbine, and a dynamo of 5 H.., which gives the current at a 
pressure of 65 volts; the plant is under the supervision of an 
engineer appointed for the purpose. Under one of the cars is 
disposed a battery of accumulators, which assures the lighting for 
four hours in case an accident should happen to the dynamo plant, 
and the latter may be stopped during the night when only a few 
lamps are in use. Electric cigar-lighters are placed in each 
compartment. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—A meeting of ratepayers has called for a 
plebiscite on the question of municipal versus company electricity 
supply. 

Austria,—It is proposed to establish a large central 


electric lighting station at Marburg, utilising the water-power of the 
River Drau. 


Belfast.—A  L.G.B. inquiry was held last week by 
Mr. P. C. Cowan into the application of the Belfast Corporation for 
leave to borrow £95,000 for extensions of the electricity works and 
mains. 


Mr. V. A. H. M'Cowen, city electrical engineer, stated that the 


plant at present installed was capable of supplying 100,000 8-c.P. 
lamps; there would probably be 110,000 lamps connected by the 
end of the year, and 150,000 at the end of 1902. Motors account 
for 660 KH. P. included in the above, and one firm is negotiating for 
1,000 H.P. 

An explosion, which resulted in the smashing of the cover of a 
manhole, occurred last week, 


Cleckheaton.—Col. Durnford, R.E., L.G.B. inspector, 


held an inquiry on March 29th into an application by the U.D.C. 
for sanction to borrow £25,000 for electric lighting purposes and 
the provision of a refuse destructor, and £120 for the purchase of 
land for the purpose of a depót. It was stated that there was a 
general desire on the part of residents for the electric light, and 
that it is proposed to supply energy to the British Electric 
Pu Company, who are about to construct tramways in the 
istrict. 


Dewsbury.—The Corporation is about to apply to the 
B. of T. for sanction to supply electrical energy at a pressure of 
E volts to motors to be erected by the Dewsbury Co-operative 

ciety. 


Canada.— From statistics quoted by Commercial Intelli- 
gence, it appears that striking progress has taken place in electric 
lighting in Canada during the past ten years. In 1891 there were 
80 electricity supply undertakings, in 1900, 297. Last year there 
were in all 807,772 lamps connected. 'The Royal Electric Light 
Company, of Montreal, supplies 78,762 incandescent and 1,805 arc 
lamps, while the Toronto and Ottawa companies have almost as 
large connections. 


Derby.—The T.C. has fixed the charge for motive power, 


in cases where motor consumers use the maximum demand for an 
average of over 50 hours per week, at 1}d. per unit. 


-. Electrical Works on the Continent.—The following 
table, showing the cost of electrical works in different cities on the 
Continent, and compiled from figures supplied by the American 
Consul at Amsterdam, recently appeared in the Financial Times :— 


; Horse- 
Opening : 
City. of electric ead m Total cost. 
works, y 
reserve. 
Dols. 
Vienna .. as ; Nori 1892 35699 8,015,000 
ec.," : 
Hamburg a ay { Nov.,21895 7.200 } 8,088,401 
Frankfort Ooct.,3 1894 4,500 934,968 
Dresden.. Dec., 1895 8.240 890,481 
Buda-Pesth ex .. | Oct., 1898 4,590 1,826,810 
Leipzig .. T V .. | Sept., 1995 8,000 804, 
Nuremberg T ..| May, 1896 4,000 789,087 
Cologne .. ix . Oct., 1891 9,750 649,924 
Stuttgart v May, 1891 2,200 727,861 
Hanover.. on P . | Mar., 1891 2,800 760,855 
Christiania - e.. | Dec., 1892 1,900 487,082 
Darmstadt T A Mar., 1889 1,575 844, 
Chemnitz vs ks . . | July, 189t 1.800 439,804 
Amsterdam Electric.. . July, 1892 8,100 1,093,414 
Municipal Electric works .. | — 8,000 P 


+ 


Germany.—According to the annual report of the 
Industrial and Commercial Union of Berlin, the number of electric 
power stations in Germany is continually increasing. On March 
lst, 1900, there were in Germany 652 central stations, with an 
output of 25,000 kw.—63 per cent. for lighting, and 37 per cent. 
for motive power. At October 1st last year, the number had grown 
to 712,representing an increase of 60 factories in six months. In 
this connection it is remarkable that the large majority of these 
new installations were for the development of motive power, and in 
spite of the growth of electrical power stations in Germany, electric 
light is not yet within the reach of the better middle classes. "This 
is the result of the system of tariff at present employed, by which 
the cost of a lamp per hour ia the same for the consumer who burns 
several lamps for a short period as for the one who uses few lamps 
for a long period. 

Keighley. — The electricity supply undertaking is 
approaching tompletion, and public supply commenced on the lst 
inst. 

Llandudno.— The U. D. C. intend to make application to 
the L.G.B. for sanction to borrow £1,027 in order to lay down a 
new feeder from the works to South Parade. 


London.—The Times says that “a curious state of 
affairs has arisen in the City owing to the recent decision in the 
Court of Appeal regarding the invalidity of certain contracts that 
were entered into some years ago between the late Commissioners of 
Sewers and the City of London Electric Lighting Company. The 
secretary to the company has addressed a letter to the Corporation 
pointing out that under the recent decision the contracts for the 
central and western districts are null and void, the eonsequence 
being that those agreements between the company and the Corpora- 
tion as to the supply of electrical current have ceased to exist. In 
the circumstances the company ask whether the Corporation wishes 
the public supply continued, and suggest that a small committee 
should be appointed by the Corporation to discuss the terms for its 
continuance." 

The L.C.C. has agreed to lend the Hackney Borough Council 
£30,000 for electric lighting purposes, and the Hammersmith 
Borough Council £13,530 for the same purpose. 


Newport.—Colonel Luard held an inquiry last week on 
behalf of the L.G.B. into an application by the Corporation for 
sanction to borrow a further sum of £28,000 for electric lighting. 


Russia.— The Allgemeinen Elektricitäts-Gesellschaft has 
secured the contract (at 300,000 roubles) for the lighting and trans- 
mission plant in connection with the new maritime in- 
stallations of the Isle of Gutuewski, at St. Petersburg. The 
central power station will be composed of several dynamos at 
continuous current of 850 B. P., and a battery of accumulators of 
1,000 ampere-hours; whilst for the lighting of the port, there will 
be 116 arc lamps and 300 incandescents. 


Shannon Power Scheme.—A conference was held in 
Limerick on Saturday last to consider the Shannon electrical power 
scheme. The promoters of the scheme proposed spending £300,000 
in the neighbourhood of Limerick. The Shannon is admirably 
adapted for the purpose, and if the Bill passes Parliament it will 
bestow great benefits upon the district. It was pointed out that elec- 
tricity was absolutely indispensable for the manufacture of artificial 
manures, which were largely used by the farmers, and bought ata 
high price, and if this scheme were carried through it would help to 
greatly lower the cost of such manure. A resolution was in 
favour of the scheme, but at the same time providing for the safe- 
guarding of the Fishery interests, T 
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Silsden (Yorks.).—The Council will have the question 
of lighting under consideration at an early date, and electric 
lighting seems likely to meet with favour. ] E. 


Twickenham.—Messrs. Edmundson’s Electricity Cor- 
poration have acquired a site, with the approval of the D.C., for the 
purpose of erecting a generating station. 


Worksop.—The U.D.C. has decided to charge 6d. per 
unit for electricity used for lighting, and 2d. for power, with 5 per 
cent. discount for cash payments. The Council is spending £15,000 
on electric lighting works within the district. 


Yorkshire Power Schemes.—The Halifax Chamber | 


of Commerce conaiders that both companies charge too dearly, but, of 
the two, favours the South Yorkshire Bill. The Leeds Chamber of 
Commerce, after receiving a deputation from the Yorkshire com- 
pany, passed a resolution approving the Bill A conference of 
representatives of local authorities in the West Riding received a 
deputation from the South Yorkshire company last week. Mr. 
Clirehugh, engineer to the company, explained the scheme. 

The Huddersfield Chamber of Commerce has resolved that “it 


- is desirable, in the interests of the commerce and industry of 


Huddersfield and the locality, that the power sought by the 
Yorkshire Electric Power Bill should be granted by Parliament." 

A joint conference of the Guiseley, Yeadon, and Rawdon D.C.s 
and Menston P.C. was held at Guiseley last week to consider the 
Yorkshire Electric Power Company's Bill. Since the previous con- 
ference the promoters of the Bill had agreed to important amend- 
ments, and the delegates decided to report in favour of the Bill. 


ELECTRIC TRACTION NOTES. 


Bilston.— At a meeting of the U.D.C. last week, 
Councillor J. W. Sankey stated that the terms the Council had 
secured from the British Electric Traction Company, as a result of 
the company acquiring the tramlines in the Council’s district, were 
& line from Bilston to Willenhall, a line from the Fighting Cocks 
in Parkfield Road to Bilston, a line from Bilston to Bradley, a line 
from the Bull's Head into Ettingshall, substantial street improve- 
ments, and through communication with the South Staffordshire 
system, which consisted of 50 or 60 miles of line. Councillor 
Sankey added that unless the Wolverhampton people hurried up, 
electric traction cars would be running from Bilston to the boundary 
of that borough before the Corporation were ready to meet them. 


Birkenhead.—During the four weeks ending Sunday of 
last week, 162,728 passengers were carried on the New Ferry route 
of the Birkenhead electric tramways, the receipts being £788 
17s. 4d. The total number of passengers carried since the opening 
of this route has been 276,937, and the receipts £1,339 88. 11d. The 


.Finance Committee purpose borrowing £103,000 from the Prudential 


Assurance Company, Limited, to defray in part the cost of con- 
structing the tramways, the money to be repaid by ten equal 
yearly instalments of principal and interest at the rate of £3 10s. 
per cent. per annum. 


Blackburn.—A serious accident happened on the 
Blackburn to Darwen tramline on Wednesday night last week. At 
& point near the Blackburn boundary two cars met on an inter- 
lacing line, and collided with great force, 10 persons suffering 
injuries of varying severity. The cause of the disaster is not yet 
fully explained, but it is officially stated that the Blackburn car was 
in charge of a regular driver who had a learner with him; that the 
driver's attention was momentarily distracted from the look-out, 
and that when-he looked ahead his car had over-run the main line 
on to the interlacing metals, and the smash was unavoidable. It 
is also officially stated that contrary to regulations, two off-duty 
conductors were with the driver of the Darwen car when the 
collision occurred. 


Dudley.—The Tramway Committee have instructed 
Mr. R. P. Wilson, electrical engineer, to consider a scheme to be 
laid before the Committee for constructing a line under the Light 
Railways Act through Dixon's Green to Rowley Regis. : 


Electrical Tramways in North of England,—Elec- 
trical tramways are becoming increasingly popular in the extreme 
North of England, for at the present moment there are elcctrical 
systems being laid in Newcastle-on-Tyne, Gateshead-on-Tyne, and 
Tynemouth ; South Shields is also considering the matter, while 
Tynemouth, it may be mentioned, has already got its system for the 
most part under way. At last week's meeting of the Sunderland 
Rural District Council the British Electric Traction Company sub- 
mitted a plan showing a proposed line of tramways from the Sun- 
derland borough boundary through Whitburn to South Shields, a 
distance of about 8 miles, and they asked for the Council's sanction 
to that part of the scheme which was in the Council's area. "This 
sanction was formally given. The route would be a great public 
convenience, as there is no means of communication with the places 
mentioned which is at all adequate to the needs of the places. 
There is an irregular train service from Bouth Shields to Marsden, 
a village midway between the latter place and Whitburn, but this 
is of little practical use as à means of communication on this part 
of the North-East Coast, and all the adjacent villages are isolated. 


The trams would be a very welcome means, too, of reaching the 
famous Marsden Grotto either from the South or the North. There 
is a considerable population in the district. 


Georgetown (British Guiana).— The Times corre- 

ndent at Georgetown, writing on February 28th, says:—‘ An 
electric tramway system over ten miles in length, and constructed 
on the most modern methods, has just been opened for traffic in this 
city, and is receiving an enormous patronage. Hitherto the only 
tramways in the town were about a mile of line, the cars being 
drawn by mules. Some years ago, however, on a visit of Mr. 
W. B. Chapman, an enterprising Canadian financier, who may 
be called the pioneer of electric locomotion in the West Indies, to 
the town, the idea was mooted of introducing an electric tramway 
service. The success of a syndicate formed in Jamaica by this 
gentleman encouraged the proposal to try a similar experiment 
in Georgetown, and ultimately a strong Canadian company was 
formed for the purpose with Sir William Van Horne as chairman. 
The property of the Georgetown Tramways Company was purchased 
by the Demerara Electric Company, the name of the new company, 
which later also purchased the Electric Lighting and Power Com- 
pany, and obtained a license defining its powers and authorising it 
to provide electricity for public and private purposes. Some diffi- 
culty was experienced in getting the requisite material, but the 
actual work of construction was rapidly got through in the summer 
of last year. A difficulty arose as to the wires of the new service— 
the overhead or trolley system having been adopted—deranging the 
telegraph and telephone services of the city, but this was also got 
over. The cost of the service was originally estimated at $20,000 
per mile, but it was found to be more expensive than was antici- 
pated, and it is now believed to be not less than $25,000 per mile, 
or about $250,000 for the whole service. The equipment consists of 
14 motor cars, and the fare is charged on the Canadian principle— 
namely, 5 c. for being taken to any place over the whole system, a 
reduction of 1 c. per ticket being made when three tickets are 
purchased at the same time. The lines were run over by his 
Excellency Sir Walter Sendall, and subsequently by the Mayor 
and other officials of the Corporation." 


Glasgow.—It is stated that the main engines at Pinkston 
generating station are to be running on April 6th, while two 
routes, Crosshill to Overnewtown and Dalmarnock to Whiteinch, 
are to commence running on April 25th. 


Hayling Island.—On Thursday last week, the Earl of 
Jersey and Col. Bougher, Light Railway Commissioners, conducted 
an inquiry into an application for powers to construct a light rail- 
way along the south side of Hayling, to commence at Sangstone 
Harbour ferry, and to extend to the coastguard station. Mr. Bassett 

-Hopkins, counselfor the promoters, said that it was proposed to use 
electricity as the motive power of the scheme, and the overhead 
wire system was favoured as the most suitable. Mr. Russell, of 
London, engineer to the scheme, gave evidence in its favour. Mr. 
J. M. Hewitt, consulting engineer to various tramway companies, 
said the line was expected to carry 34,000 people in the course of 
the year, and the charge would be ld. per mile. Mr. Skewes- 
Cox, M.P., one ofthe promoters, and other witnesses, gave evidence 
to the effect that the railway would improve and develop the 
island. The opposition on behalf of landowners was led by Mr. 
Boyle, K.C., who, in the course of the inquiry, remarked that the 
railway would start from nowhere, end at nowhere, and cut off the 
whole of the sea front of the island. At the close of the case for 
the promoters, Lord Jersey said there was no evidence to prove that 
the undertaking was a public necessity for the inhabitants of 
Hayling, so it was no good to continue the proceedings. The 
inquiry was therefore abandoned without the case for the opposie 
tion being entered upon. 


Light Railways.—In the House of Commons on 1st inst., 
Mr. G. Balfour introduced a Bill to continue and amend the Light 
Railways Act, 1896. | 

Liverpool.— Another new cross-city tramway route has 


been opened at Liverpool. The route is from Spellow Lane, in the 
northern part of the city, to Princes Road, at the south end. - 


Nottingham.—In consequence of the construction of the 


new electric tramways in the Nottingham Great Market Place, the 
city engineer has, under the direction of the Markets and Fairs 
Committee of the Corporation, prepared a plan for the re-arrange- 
ment of the Market Place, at an estimated cost of £4,500. 


Richmond (Surrey).—At the last meeting of the T.C. 
an agreement was sanctioned with the London United Tramways 
Company, the principal headings being :— 

1. The eompany will not adopt the overhead trolley system in the borough, 
but some other system approved by the Corporation. , 

9. The company agree to the retention of the purchase clause, If Richmond 
should not exercise the option to purchase at the end of 95 years or at 
subsequent septennial periods, Barnes may purchase the tramways in both 
Richmond and Barnes, or the Surrey County Council may purchase them. 

8. The company to pay a wayleave of £500 yearly. 

4. The maximum fare within the borough to be Id., and 4d. for workmen. 

b. The fare to Hammersmith or Putney not to exceed 2d. 

810 one company to pave and maintain the tramway area with approved wood 
ocks, 

7. No further extension without the Council's consent. 

8. Street widenings at an estimated cost of £30,000 to the company. 4 


The Bill came before the Examiner of Private Bills on Monday. 


Siam.—The Bangkok Tramways Company, Limited, and 
the Siam Electricity Company, Limited, have submitted a proposal 
for amalgamation to the Siamese Government. In the event of 
approval, which is already a foregone conclusion, the new company 
would build a new line from Bangkok to the suburb of Sam-Sen, 
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and renew the old system which was laid out iu 1887 for animal 
traction. The necessary rails for the new system are estimated to 
cost 150,000 ticaux (£9,000). 


South Africa.—Notice is given of the intention of the 
Cape Electric Tramway, Limited, to apply during the next ensuing 
session of the Cape Parliament to introduce a Bill amending the 
Metropolitan and Suburban Railways Act of 1889 in such mauner 


as to empower the present owners of the Sea Point Railway to con- 


vert the line into an electric railway, with single or double liue 
as may be required. It is intended to adopt the overhead wire 
system, and the whole line of route will be fenced in. The stations 
as they at present exist will be utilised, and passengers will board 
or alight from the cars only at such places. 


Southport.—The heavy snow which fell on Friday after- 
noon last caused the fall of several overhead wires in Southport. 
In London Street, near the Post Office, a pole broke, allowing wires 
to fall. In St. Luke’s Road, also, a pole, bearing about 50 wires, fell, 
causing several of the wires to fall across the track of the electric 
tramway. The guard wires, however, prevented contact with the trolley 
wires. The telephonic service was suspended, and shortly after six 
o'clock the electric car service was stopped in order to avoid any 
risks through wires which had fallen over the tracks. 


Spain.— Plans are being prepared in respect of a pro- 
jected electric railway between Compostela and Curtis, which would 
place the City of Santiago (Coruna province) in connection with 
the Northern of Spain Railway. 


Thanet.—The Board of Trade inspected the Isle of 
Thanet Light Railways (Electric) Limited, undertaking last Friday. 
Hopes were entertained that the service might be available for the 
public by Easter. 


Twickenham,.—The D.C. instructed their clerk carefully 
to watch the progress of the Parliamentary Bill of the London 
United Tramways Company, notwithstanding that the company 
have withdrawn their propored lines in the district; it having been 
pointed out that the L.U.T. stil propose to acquire land in 
Twickenham for possible street widenings. 


Underground Railways.—On 29th ult., before the 
Standing Orders Committee of the House of Lords, the West and 
South London Junction Railway Bill, which seeks to authorise an 
electrical underground railway, about five miles in length, from 
Paddington to Kennington Park, joining up the termini of the 
Great Western, Central London, London Brighton and South 
Coast, and London and South-Western Railways, was reported by 
the examiner as having failed to comply with Standing Orders, 
notice not having been given to the Duke of Northumberland, Lord 
Iveagh, and the Hon. W. F. D. Smith, owners of property in 
Grosvenor Place, within the line of deviation. The Committee 
ultimately decided to allow the Bill to proceed on the condition 
that the protective clause offered by the promoters should be 
inserted with the addition of the words, subsoil in such cellars or 
vaults.” 


Wallasey,—On Saturday morning the D.C. took over the 
tramways from the local company. The D.C. worked the service 
for the first time, under their own control, on Sunday last. 


West London.—Colonel Yorke last Saturday morning 
made the final Board of Trade inspection of the lines of the London 
United Tramways Company from Shepherd’s Bush to Acton and 
Goldhawk Road, and Hammersmith to Kew Bridge. The car tra- 
versed the whole system at present adapted for electrical traction, 
except the Brentford section. The surveyors of the various districts 
through which the lines run—Hammersmith, Acton, Chiswick and 
Brentford (a small piece of the line near Kew Bridge being in the 
jurisdiction of the last named)—expressed themselves as highly 
satisfied, and pressed for an early opening of the electrical equip- 
ment. The Times states that “ when that consummation is reached 
now depends on the action of the Kew authorities, who, however, 
are believed to be giving the situation their sympathetic considera- 
tion." 


. ——— 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Rates to India.—A telegram received in London 
from Calcutta states that the Government of India has agreed to a 
reduction of the cable charges from India to London to 2s. 6d. per 
word. The reduction, amounting to 1s. 6d. per word, has been 
assisted by the representations of Sir Edward Sassoon, M.P., and 
Mr. Henniker Heaton, M.P. It is said that the change will come 
into effect almost immediately. 


Imperial Telegraphs.— A meeting of the Parliamentary 
group known as the Imperial Telegraph Communication Committee 
was held at the House of Commons on 29th ult. Sir Edward 
Sassoon, who presided, referred to the progress which had been 
made as the result of the Committee's work during the past year, 
laying especial stress upon the fact that the Australian cable rate 
had been reduced from 4s. 9d. to 3s. Gd. per word and the South 
African rate from 5s. to 48. He also spoke very hopefully concern- 
ing the prospect of an early reduction to 6d. per word of the rates 
for messages to America and Canada. After some discussion, it was 
agreed that Mr. Chamberlain should be asked to receive a deputa- 
tion in connection with the West African rates; and resolutions were 


passed pointing out to the Government the necessity of inserting 
State-purchase clauses in all future cable contracts, and the import- 
ance of prohibiting pooling arrangements between the Pacific Cable 
Board and private companies. 


Pacific Cable.—The Times correspondent at Ottawa says 
that the officials sent to the west ¢oast of Vancouver Island have 
selected San Juan and the mouth of Banfield Creek as alternative 
points for the landing place of the Pacific cable. The places are 
respectively about 100 and 125 miles distant from Victoria. Mr. 
Peake, the engineer sent out by the Pacific Cable Commission, is 
head of the expedition. 


Paris-Marseilles Telephones.—The engineer Mongeot 
is at present studying a project for the establishment of a new 
telephonic system which is intended to connect Marseilles with the 
various towns of the Mediterranean. A direct line would unite 
Paris with Marseilles, thus placing Paris in communication with 
Cannes, Mentone, &c. 


Underground Telegraph Wires.—At the monthly 
meeting of the Council of the Bradford Chamber of Commerce on 
27th ult. it was stated that some time ago the Chamber, in conjunc- 
tion with the Glasgow Chamber, urged on the postal authorities the 
extension northwards from Birmingham of the undereround trunk 
telegraph system which has recently been constructed between 
London and that city. The Postmaster-General now wrote in reply 
stating that the new system had proved a great advantage during 
the storms which occurred last year, although it was subject to some 
drawbacks, as two wires were required to form a circuit where one 
overhead formerly sufficed. On the whole, however, the Postmaster- 
General felt justified in extending the system further northwards, 
and sanction for the necessary expenditure would be sought. He 
further hoped to also lay an underground section from Preston 
northwards, where the existing overhead wires were much exposed 
to storms. 


Wireless Telegraphy.—At the last meeting of the Cape 
Town Chamber of Commerce, the Management Committee reported 
that in accordance with the wishes of the Chamber they had waited 
on the Acting Postmaster-General and urged the desirability of con- 
necting Dassen Island with Signal Hill (Cape Town) by the Marconi 
system of telegraphy. In reply to the Committee's representations, 
Mr. Duff stated that in the opinion of the department the time had 
not yet come for the introduction of Marconi telegraphy for com- 
mercial purposes, but expressed the hope that the day was not far 
distant when the mode of telegraphy would be so far perfected as to 
enable it to compete favourably with the cable system for such short 
distances as between Cape Town and Dassen Island. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aylesbury.—April 22nd. The U. D. C. wants tenders for 
establishing and maintaining electricity works. See Official 
Notices March 22nd. 


Barrow-in-Furness.—April 24th. The Corporation 
wants tenders for concentric cables, boxes, cast-iron pipes, conduits 
and pipes, balancing transformer and switchboards. See “ Official 
Notices” to-day. 

Battersea.—April 80th. The Council wants tenders for 
electric pumps and pipe work, river work, pipe and pite, &c. See 
“ Official Notices " March 29th. 

Burnley.—April 9th. The Electricity Committee wants 


tenders for boilers, economisers and accumulators. See ''Official 
Notices " March 29th. 


Colwyn Bay.—A pril 13th.—The U. D. C. wants tenders 
for water-tube boiler, feed pump, injector, piping, &c. See Official 
Notices March 29th. 

Dublin.—April 22nd. The Lighting Committee wants 
tenders for condensing plant, pipework, feed pump, superheaters, 


mechanical coaling apparatus, crane, and workshop equipment. 
See “Official Notices " March 22nd. 


. Edinburgh.—April 20th. Tenders are wanted by th 
Corporation for arc lamp carbons and cast-iron pipes. See 
„Official Notices" March 29th. 


Egypt.—April 15th. The Ministry of Public Works, 
Cario, will on April 15th consider tenders for the installation of 
electric light in the town of Zagazig. 


France.—<April 18th. Tenders are being invited until 
April 18th by the French Ministry of Posts and Telegraphs, for the 
supply of 270 tons of copper or bronze wire. Tenders to be sent to 
Le Sous-Secretarial d'Etat des Postes et des Telegraphes, 103, Rue 
de Grenelle, Paris, whence particulars may be obtained. 


Halifax. — April 11th. The Electricity Committee 
wants tenders for steam piping and trolley wire. See “ Official 
Notices " March 29th. 


Horusey.—April 11th. The U. D.C. wants tenders for 
dryback boilers, pumps, economiser, 300-kw. steam dynamos, motor 
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transformers, condensing and water cooling apparatus, pipework, 
switchboard, battery, crane, mains, arc lighting, meters and work- 
shop equipment, &c. See “Official Notices " March 15th. 


Kirkcaldy.—April 15th. The Corporation wants tenders 
for two 80-1. E. p. and three 250-r.H.P. engines and continuous current 
dynamos, storage battery, and 15-ton crane. See “ Official Notices ” 
March 15th. 


Launceston (Tasmania).—April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. See 
* Official Notices" January 11th. 


Leeds.—April 15th. The City Council wants tenders for 
stcam and other piping, pumps, economisers, &c., all for engines of 
4,000 1. H. 7. See Official Notices March 15th. 


London.— April 24th. The Metropolitan Asylums 


Board invites tenders for gas producing plant and gas engines, 


dynamos, accumulators, and switchboard; Galloway boilers, econo- 
miser, feed pumps, &c., for Tooting Bec Asylum. See Official 
Notices March 22nd. 


London. — The Metropolitan Electric Supply Company 
announce that they are considering the expediency of 
adopting larger units, and are prepared to receive designs, 
accompanied by full specification and approximate price (erected 
at their works in London) for complete two-phase steam 
units having an output of from 3,000 to 4,000 kw. at a pressure of 
500 volts per phase, and at a periodicity of 60 complete cycles per 
second, such units to work in parallel with the existing 1,500-xw. 
units of the company. Asan alternative, similar units generating 
at 10,000 volts may be considered. See '' Official Notices" March 
22nd. : 


Madrid.—A pril 21st. The Secretary of State for Foreign 
Affairs has received a despatch from his Majesty's Ambassador in 
Madrid, stating that tenders are invited by the Spanish Govern- 
ment, not later than April 21st, for the establishment and working 
of a telephone system in Palencia. Particulars may be examined 
at the Commercial Department of the Foreign Office, between 
11 a.m and 5 p.m. 


Manehester.—April 8th. The Lancashire and York- 


' shire Railway Company wants tenders for 12 months’ supply of 


stores, including telegraph and electric light accessories. See 
“ Official Notices " March 29th. : 


Middlesbrough.—April 30th. The E.L. Committee 
wants tenders for a Lancashire boiler, 300-Kw. steam dynamo, con- 
densing plant, and piping. See “ Official Notices " March 29th. 

We would draw tenderers’ special attention to the latest date for 
sending in estimates. It is April 30th and not 13th, as appeared in 
our “ Official Notices" last week. 


Motherwell.— April 29th. The T.C. wants tenders for 
steam dynamo and switches and piping. See “Ofcial Notices ” 
March 29th. 


Partick.—April 9th. The Council wants tenders for 
steam and other pipes, pump, tank, feed water heater, and iron- 
work, &c. See “Official Notices " March 22nd. 


Piatra Neamtz. Roumania.—April 28rd (new style). 
The mayor will on this date consider offers for the concession of 
supplying the town with electric light for a term of 30 years. 


Poplar.—May 1st. The Guardians want tenders for 
steam, exhaust, and other piping, valves, &c. See Official 
Notices to-day. 


Portsmouth.—April 16th. The Corporation wants 
tenders for boilers, pumps, stokers, economisers, pipes, &c. See 
Official Notices" March 29th. 


Roumania.— April 9th. The Roumanian Ministry of 
of Posts and Telegraphs in Bucharest is inviting tenders until the 
9th inst., for the supply of 20 tons of galvanised steel wire 2 mm. 
diameter. 


Roumania.—April 10th. Tenders are being invited 
until April 10th by the municipal authorities of Piatra Neamtz for 
the concession for the electric lighting of the town during a period 
of 30 years. 

Salford.—April 9th. The Corporation wants tenders 
for wiring for motors, dynamo leads, engine room and switchboard 
connections, &c., at the Strawberry Road generating station. See 
** Official Notices“ March 22nd. 


Southwark.— April 19th. The Council wants tenders 
for incandescent lamp brackets, switches and fittings, for gas 
standards. See Official Notices to- day. 


Spain.— April 22nd. The Spanish Ministry of Posts 
and Telegraphs in Madrid is inviting tenders until April 22nd for 
the concession for the establishment and working during a period 
of 20 years of a telephone exchange in the town of Palencia. 
Particulars may be obtained from, and tenders are to be sent to, the 
Registro de la Direcion General de Correos y Telegrafos, Madrid. 


CLOSED. 


Llanrust.— The Hart Accumulator Company hus recently 
secured the contract for the supply of a storage battery required for 
the electric lighting of Llanrwst, Wales. 


Bombay.— The Municipal Commissioner has sanctioned 
the purchase from Messrs. John Fleming & Co. of 3,700 cored 
carbons and 3,700 solid carbons, required for the arc lamps at the 
Crawford Markets, at a rate of Rs. 70 per 1,000 ft. 


Derby.—The E. L. Committee has accepted the following 
tenders :—Messrs. E. Green & Son, for fuel economiser, £575; 
Messrs. Babcock & Wilcox, for boiler and puritier £1,030, and 
steel piping, valves, feed pumps, &o., £600. 


Dublin.—On Monday last week, after a prolonged dis- 
cussion, the City Council passed the report of the Lighting Com- 
mittee, and accepted the tender of Messrs. J. & W. Stewart, of 
Belfast, at £29,051 9s. 3d. for building the electricity works and 
chimney shaft at Pigeon House Fort. 


Haslingden.—The Town Council received tenders for the 
construction of a three-cell refuse destructor and Lancashire boiler 
from the Horsfall Destructor Company and Messrs. Meldrum Bros., 
and that of the latter firm was accepted. The destructor is to be 
combined with an electric lighting station. 


Hornsey.— At Monday's meeting of the District Council, 
the Electricity Committee recommended the acceptance of the 
tender of the Alphons Custodis Chimney Construction Company of 
Sheffield, for the erection of a shaft at the new electric lighting 
station at a cost of £2,300, the same to be'180 ft. high. The lowest 
tender of the 13 for a brick shaft was £3,500. After discussion, an 
amendment was defeated, and the Council adopted the recom- 
mendation. 


Leeds.—At the City Council meeting on Wednesday, the 
Lighting Committee advised the acceptance of tenders for works 
required in the construction of a subway for electric cables in 
Whitehall Road, Northern Street, Wellington Street, and Queen 
Street, as follows:—Mr. Pau] Rhodes for excavators, masons, brick- 
layers, concreters, and carpenters’ work, £9,697; Mr. Leonard 
Cooper for smiths and ironfounders’ work, £2,076. 


FORTHCOMING EVENTS. 


Wednesday, April 10th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). Meeting at the Institu- 
tion of Engineers and Shipbuilders, 207, Bath Street. 
Friday, April 12th.—At 8 pm. The Institution of Junior 
Engineers. Meeting at the Westminster Palace 
Hotel. Paper on "Iron-lined Tunnelling Construc- 
tion“ by Mr. A. Woodroffe Manton. 
Saturday, April 13th.—At 3.30 pm. The Institution of Junior 
Engineers. Visit the Great Northern and City Railway 
Works, to inspect the plant described in Mr. Manton's 
per. 
Thursday, April 18th.—At 8 p.m. Institution of Electrical 
Engineers. Meeting at Institution of Civil Engineers. 
At 8 p.m. Röntgen Society. Ordinary General Meeting, 
at 20, Hanover Square. 


J. GIBBS & CO. v. CHLORIDE ELECTRICAL 
STORAGE SYNDICATE, LIMITED. 


Mr. Justics BiGHaM, sitting in the King’s Bench Division on 
Monday, heard this case, in which the plaintiffs, whose registered 
address was Chemical Manure Works, Cattledown, Plymouth, 
claimed £487, balance of price of goods sold and delivered to the 
defendants, who were manufacturers and sellers of batteries for the 
storage of electricity. The defendants stated that owing to some 
of the sulphuric acid supplied by the plaintiffs being of greater 
strength than that contracted for, and to the fact that certain 
carboys contained hydrochloric acid, damage was donc to the 
batteries, and on this account defendants counterclaimed for £579 
9s. 5d. 

Mr. Bousficld, K.C., appeared for the plaintiffs, and Mr. T. Terrell, 
K.C., for the defendants. 

Mr. TERBELL, opening the defendants' case, said they had from 
ihe year 1806 and onwards been having sulphuric acid from the 
plaintiffs for the whole of their works all over the country, and 
they contracted for delivery of acid which was not to be higher or 
lower than 1:250 specific gravity, and which was to be pure brim- 
stone acid. The plaintiffs knew perfectly well that the acid was 
used for storage batteries, and that it must be of that exact strength. 
On December 13th, 1899, the defendants had a very large order 
for storage batteries for Prince Hatzfeldt, at Draycott Park, and 
ordered 86 carboys of acid to be delivered to Edmundson's Elec- 
tricity Corporation, Draycott Park, who were the people who were 
putting in the installation. The plaintiffs delivered 86 carboys of 
acid, which contained ‘2 per cent. of hydrochloric acid, and this 
‘2 per cent. of hydrochloric acid beyond all shadow of doubt, as 
analysis had shown, had got there by common salt having been put 
into the acid. On analysis the exact quantity of sulphate of soda 
was found which would correspond with common salt having been 
put in. These carboys were poured into the storage batteries, aud 


588 


THE ELECTRICAL REVIEW. 


[Vol. 48. No. 1,219, APRIL 5, 1901. 


the result was their immediate destruction. Everything had to be 
taken out, and put into the melting pot. The damage resulting 
from: that was £723 5s. 4d. They were also putting in at 
Aberystwith some storage batteries, and directed the plaintiffs to 
deliver on November 13th, 1899, 36 carboys of acid of the specific 
gravity of 1:215. By some carelessness or other they sent acid of 
specific gravity of 1:750, the strength used for manure. Two of the 
carboys were poured into the battery, and the result was the 
destruction of two cells, the damage amounting to £24. With 
regard to this, the mistake was made by the railway company, and 
the plaintiffs were putting in a claim against the railway com- 
pany. There was one claim for 30 carboys ordered on October 
25th, 1899, to be delivered to Messrs. Crompton, Castle Hill, Red- 
hill, Surrey. The acid was of the specific gravity of 1740 instead 
of 1:250. The plaintiffs had paid £9 into Court on that claim, and 
£66 generally. 

In answer to a question from his Lordship, 

Nx. BovsFIELDsaid with regard to the item of £24, he could show 
that the plaintiffs had delivered two consignments to the railway 
company, who had mixed them. With regard to the larger claim, he 
denied that there was any hydrochloric acid contained in the acid 
supplied, and further said that if there was, it could not do the 
slightest harm. In this case the acid was left for months, and it 
was the defendants’ own fault if any harm was done. 

Evidence was given by Mr. GRINDLE, manager of the defendant 
company, who said the presence of hydrochloric acid was fatal, and 
the effect was immediately apparent on the plates. They were not 
of the slightest use, and had to be “scrapped.” hy 

In cross-examination, he said that the plates were tested in Feb 
and March, after they had been rejected, but that was only for the sake 
of information. The effect of the presence of hydrochloric acid was 
that it attacked the peroxide of lead on the positive plates, which 
were gradually disintegrated. The disintegration would make itself 
obvious by smell and by clouds of chlorine being given off. In the 
course of manufacture chloride pellets were used to obtain porosity, 
and it was of vital importance that the chloride should be extracted 
from the lead before use. If it was not extracted, however, the use 
of sulphuric acid would not cause chlorine to be given off in fumes. 

Mr. BovsrIELD: Taking a new pair of your plates, and putting 
them into pure acid, they gave off fumes of chlorine. Can you 

lain that ? 

e WriTNESS said he could not explain it, and he doubted it. He 
had never come across a case of the defendants’ plates containing 
chlorine. The batteries were left at Draycott Park for what they 
were worth, and supplied the light for some months. 

Mr. J. SWINBURNE, consulting engineer, said he had analysed the 
sulphuric acid, and found 23 in 1,000 of hydrochloric acid. He was 
of opinion that it would be hopeless to save a battery into which this 
impure acid had been poured. 

Mr. Horatio BALLANTYNE gave similar evidence with regard to 
analysis. 

Replying to a question from his Lonpsuip, Mr. BovsrrzLD said 
the plaintiffs had tested the acid in the carboys and found hydro- 
chloric acid, but they could not tell whether the acid had not been 
poured back into the carboys from the batteries. 

The WITNESS said that could not have been, because there was no 
lead present in the acid. T | 

At the close of the defendants' case on their counterclaim, Mr. 
BOoUSFIELD said he would not address his Lordship at this stage, 
but would simply call his witnesses, and accordingly | 

Dr. MESSEL, examined by Mr. BousrIELD, said he was a member 
of the Council of the Chemical Society, vice-chairman of the 
Society of Chemical Industry, and a member of the Chamber of 
Commerce. Witness said he was a partner in the firm of Messrs. 
Spencer, Chapman & Co., who were responsible for the manufac- 
ture of the sulphuric acid supplied to the plaintiffs. The firm 
took every precaution to free the stuff from arsenic. The firm 
supplied the plaintiffs with the 86 carboys of sulphuric acid. He 
knew it was suggested that the acid as used contained hydrochloric 
acid and sulphate of soda. In their works there was no possibility 
of salt getting into the stuff. 

Cross-examined by Mr. TERRELL: Their order was to supply 
sulphuric acid at a certain strength. His flrm were responsible for 
the acid supplied to the plaintiffs He was not aware that the 
plaintiffs had made a claim against his firm in respect of the 
sulphuric acid. His firm were the largest makers of sulphuric acid 
in London. He did not think it was possible in their works for 
the hydrochloric acid to have got mixed with the stuff. 

Mr. P. Quin, examined by Mr. BovsrrELD, said he was foreman 
of Spencer, Chapman & Co., and it was his duty to see to the 
manufacture of the acid. It was reduced to strength 1:215 by 
water. For that they used a closed tank. He did not see any way 
by which 30 lbs. of salt could have got into the stuff. If it got in, 
it must have got in outside the process of manufacture. He could 
not see how hydrochloric acid could have got into the stuff in the 
process of manufactnre. 

HENRY OVERPAGE examined, said he was sampler to Messrs. 
Spencer, Chapman & Co. He dealt with the sulphuric acid, and 
reduced it to the dilute state. He did not think it possible for a 
carboy for which hydrochloric acid had been used to be used for 
sulphuric acid. The carboys used for both stuffs were properly 
labelled. 

Mr. Woop examined, said he was in charge of the batteries at 
Prince Hatzfeldt’s. It was his duty to run the battery and keep it 
clean, and to look at the plates from time to time. He did not see 
any difference between the first battery, second battery, and the last 
battery. The first battery lit the house properly. 

Cross-examined: He was not an expert electrician. 

In giving judgment, his Lorpsuip said that the conclusion he 
had arrived at was that the damage done to the batteries was not 


due to the acid supplied by the plaintiffs, whatever other cause 
it might be attributable to. The defendants had failed to discharge 
the onus which devolved upon them of satisfying him that the 
damage was caused as they alleged. The plaintiffs, however, in his 
opinion, had been guilty of a breach of contract. They had not 
delivered the acid which they undertook to deliver. They under- 
took to deliver an acid with no admixture of hydrochloric acid, 
and he thought the defendants had not been unreasonable in setting 
up their counterclaim. The conclusion he had come to was that 
the panum must bear part of the blame, and, therefore, pe is 
posed to deprive them of their costs on the counterclaim. . There 


‘would, therefore, be judgment for the plaintiffs on the claim, and 


for the plaintiffs on the counterclaim, without costs. 
We understand that the case will go to appeal. 


NOTES. 


Street Lighting in Cities.— The New York Zlecfrscal 
World recently abstracted a paper read by Mr. H. H. 
Humphrey before the Engineers’ Club of St. Lonis, in 
which he described the plant of the Imperial Electric 
Light, Heat and Power Company, which plant also 
furnished the subject of & pa read by Mr. George 
A. Damon in 1898 before the American Institute of 
Electrical Engineers. Several paragraphs of the paper gave 
an &ccount of trouble with the underground distribution 
from static discharges. It was believed that drawing both 
cables through a single iron duct leading to the base of the 
iron arc lamp poles used, would provide a sufficient oon- 
nection between the two so that the lead sheaths would be 
practically connected together throughout the entire circuit. 
At the plant all of the six cables of the three circuite 
installed were also drawn into a single duct of the conduit 
with the same object in view. It was ascertained, however, 
soon after starting the plant, that these contacts were 
not sufficient. A static effect from the cables manifested 
itself in the short-circuiting of arc lamps through the 
insulation at the top of the enclosing globe where the full 
difference of the potential of the lamp is maintained. The 
lead sheaths of all the cables were then securely soldered 
together in the manholes where they enter the duct which 
goes to the lamp poles, and they are also connected 
together at the station just behind the switchboard. This, 
however, had little if any beneficial effect upon the portion 
of the circuit. A special static discharger was then installed, 
consisting of an ordinary Leyden jar condenser connected 
to the copper of each circuit at the rear of the station switch- 
board. Each condenser is provided with a revolving contact 
arm driven by a small motor, which alternately connects the 
condenser to positive wire, to ground, to negative wire and 
to ground, thus receiving a charge from the line and dis- 
charging it to ground about 30 times per minute. After 
this apparatus was installed the static effect of the cables was 
unappreciable in the operation of the plant. A test of the 
motor-driven arc-lighting units of the Imperial plant showed 
that the average efficiency of a unit was 80°5 per cent., 
reaching in one case as high as 82°5 per cent. and another 
82˙4 per cent.; the guaranteed efficiency was 78°25 per cent. 
At present the Imperial station has a maximum load of about 


13,000 amperes, and an average load of 6,345 amperes. 


During the past year the load factor of the plant has increased 
from 39:27 to 4777 percent. A switch was described whereby 
a number of incandescent street lighting circuits are switched 
in and out by means of current from the arc-lighting 
circuits, When the arc current is turned on it operates a 
solenoid which closes a switch controlling the incandescent 
street-lighting circuits. In the morning, when the arc 
circuit is shut down, the plunger of the solenoid is released, 
thereby opening a switch and cutting the incandescent 
lights out of circuit. 


“ Ark" Lamps.—Messrs. Johnson & Phillips have just 
received an order for a considerable number of these lampe 
for the lighting of the Boer prisoners’ camps at Ceylon. 
The essence of the order was quick delivery, and this they 
were able to comply with as they are now turning the lamps 
out at the rate of 100 to 200 per week. 


(Continued on page 593.) 
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THE CONSTRUCTION OF AN ELECTRIC 
TRAMWAY MOTOR. 


By 8. H. SHORT. 
(Concluded from page 547.) 


THE ARMATURE. 

The armature or revolving magnet, which is of the iron- 
clad type, weighs, complete, 484 lbs. The core or body of 
the armature is built 
up of discs punched 
from squares of 
thin sheet steel of 
special quality, the 
material having 
very high magnetic 
conductivity and 
very low hysteresis 
loss. These discs 
come from the dies 
(fig. 8) with 41 
slots in their edges, 
a hole in the centre 
to admit of their 
being strung on 
the armature shaft, 
and five openings 
arranged symmetri- 
cally around the centre to admit air into the interior of 
the armature core for ventilation. 

The shaft upon which the discs are securely keyed is 


Fic. 8.—CoRgE Disc AND BLANK. 


^ | 
. 
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Fic. 9.—STEEL SHAFT, ROUGH AND FINISHED. 


between the bearing surfaces, to receive a spline which 
secures the armature core and commutator. 
On to this shaft is forced a cast-iron head, provided with 
a curved flange at its periphery to receive and protect the 
ends of the armature coils (fig. 10). The slotted discs are 
next threaded on to the shaft, with }-in. ventilation spaces 
at intervals made by inserting special spacing discs. When 
a thickness of 74 in. has been attained, another iron washer 
is put on and firmly fastened by a steel nut and lock washer, 
clamping the whole 
tightly together into 
a complete arma- 
ture core with the 
slots on the peri- 
phery running 
parallel with the 
shaft. (Second 
view, fig. 10.) 


THE TEE 


We will next take 
up the construction 
of the commutator, 
as this most im- 
portant and trouble- 
some part of the 
apparatus must be 
placed on the arma- 
ture shaft before we can proceed further with the build- 
ing of our machine. | 

The commutator is to the motor what the valve gear is 


Fig. 10.—BuILDING-UP THE ARMATURE CORB. 


Fia. 11.—CoMPONENT PARTS OF COMMUTATOR. 


(fig. 9) a bar of the best hammered steel, 3 in. in diameter, 


carefully turned, accurate to roboth part of an inch. The 
portions which revolve in the bearings are ground to perfect 
cylinders in a special grinding machine with micrometer 
adjustments, One end is tapered to receive the compressed 
steel pinion, which is secured in its place with a steel nut and 
lock washer. A key-way is cut the full length of the shaft, 


to the steam engine, for it directs the flow of electricity into 
the armature coils in such a way as to produce the proper 
rotatory motion. 

The commutator and its various parts may be seen in the 
illustration (fig. 11). It is 11 in. in diameter, contains 128 
hard drawn copper bars 4 in. long, has a wearing face of 3 in. 
where the carbon brushes run, and a maximum wearing. depth 
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of l.in. We wish to call special attention to these ample 
dimensions, and the low pressure secured between individual 
segments without reducing the width of the bars at the 
commutator face. The commutator, therefore, runs cool, 
without sparking, and will wear much longer than the 
smaller ones generally used. 

The commutator is mounted 
accurately bored to 
fit the armature 
shaft, and provided 
with two inwardly 
projecting V-shaped 
flanges carefully 
finished to a stan- 
dard jig. Micanite 
insulating rings 
moulded under high 
pressure fit these 
V-shaped  flanges, 
no joints or open- 
ings being left to 
tempt leakage of 
the electric current. 

Between these 
flanges is clamped 
the hollow cylinder 
made of. alternate 
bars of copper and 
thin strips of silver 
amber mica. The 
copper commutator 
bars and mica 
plates are first 
assembled in ring 
form and held 
tightly in a clasp, 
while the ends are 
turned true and 
grooved to receive 
the V-shaped 


on a cast-iron hub 
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flanges of the 
commutator hub. 
Before being 


assembled the bars 
have a narrow slot 
sawn in one end 
to receive the terminals of the coils of wire which are placed 
in the slots on the armature core. 

Openings are formed in the commutator hub so that its 
interior and the space between it and the armature core will 
be traversed by currents of cool air. 

The insulation of the finished commutator is tested with 
2,000 volts alternate current between the segments and the 
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hub, and with 500 volis between adjacent bars, after which 
it is secured in its place on the armature shaft by a special 
nut and lock washer. 

The armature body (fig. 12) is now ready to receive the 
coils or windings through which the electric current passes 
from the commutator, and the photograph shows one of these 
coils being placed in the slots. 


ll | 


| 


Fic. 13.— DETAILS OF ARMATURE COILS. 


-ARMATURE COILS. | 

Again we must stop to describe another process of the most 
vital importance, t.e., the winding and insulating of the arma- 
ture coils. | 

These coils are made from 100 per cent. conductivity 
copper wire covered with a triple layer of the best cotton thread. 
The wire is wound by machinery into a rectangular form 
with V-shaped ends, 
thus making the 
coils all alike and 
interchangeable. 
After being wound 
they are put into 
a drying oven in 
which the tempera- 
ture is kept at 
250° F., driving all 
of the moisture 
from the cotton. 
They are then 
dipped into a special 
insulating com- 
pound and re-dried. 
This operation is 
repeated several 
times, until the 
coils are thoroughly 
covered with a 
tough flexible mate- 
rial, which will with- 
stand the very high- 
est insulation tests. 

Three of these 
coils are laid 
together and incased 
in a box or trough 
made from mica, 
pressboard and 
linen, after which 
the compound coil 
is taped throughout 
its entire length 
with two layers of 
thin webbing. 
The triple coil 
thus formed is 
given its last treatment by being dipped in armature varnish 
and again baked. 

The terminals, which all come out at the same end of the 
coil, are indicated by braided coverings, one being red, the 
next white, and the third blue, in order that no mistake may 
be made when. connecting them to the commutatcr bars. 
There are 41 triple coils for each armature, and six terminals 


— — 


14.—ARMATURE PARTLY WOUND. 


to each coil, thus providing two wires to connect with each 
of the 123 bars of the commutator. 

The whole process of manufacture and insulation of these 
coils of wire may be followed by referring to fig. 13. The 
photograph shows the three coils laid together before in- 
sulating and taping, and coils in various other stages of con- 
struction ; also one coil entirely completed, together with a 
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set of 41 coils fitted together in the relation. which they will 
have to each other when on the armature core. A 


WINDING. 


The slota of the armature core are carefully filed smooth 
and clean before the coils are placed in them, so that there 
will be no rough edges or corners to cut through the 
insulation. 


counteract the centrifugal force which would otherwise 
throw the coils out of the slots when the armature is 
revolving at a high rate of speed. 

The windings are protected on the periphery of the armature 
by the teeth projecting beyond the coils, the retaining bands 
being let into grooves on the surface of the core. The flange 
of the end plate of the core forms a most perfect protection 
to the end winding both from mechanical injury and from oil. 


\Fic. 15.—CoMPLETE ARMATURE, WITH PINION. 


The winding consists of placing 41 rectangular coils into 
the 41 slots on the periphery of the armature core: this 
must be done with the greatest care in order that the 
insulation on the coils may not be injured. One side of each 


These armatures can, therefore, be rolled about the floor of 
the depóts without fear of injury. 
Fig. 15 shows the complete armature ready to be placed in 


Fia. 16.—DETAILS or BRnvusu GEAR. 


coil is placed in the bottom of the slots all the way round 
the armature, with the terminals towards the commututor. 
The other sides of the coils, which reach over to span 10 
teeth, are then placed in the upper portion of the slots. The 
terminals of the 
coils are connected 
with the ends of 
the commutator 
bars to which they 
belong, and care- 
fuly soldered to 
make a good elec- 
trical connection. 

We reproduce a 
photograph of an 
armature core (fig. 
14) with a little over 
one-quarter of the 
coils in place, show- 
ing very clearly the 
method of winding. 
If one of these coils 
should be injured, 
it may be removed and replaced with a new one by raising 
the upper sides of one-quarter of the coils. 

There only remains for the completion of the armature the 
placing at intervals around its face and over the end 
windings of narrow bands of a special tinned steel wire, one 
strand of which will sustain a 500 Ib. weight. These bands 
are secured by clips thoroughly soldered together, and 


Fid. 18.—AxLE GEAR AND HOUSING. 


Fic. 17.—Dertaits oF BEARINGS, &c. 


the motor, and its hammered steel pinion, which has 14 teeth 
and a face of 42 in. 

The electric current reaches the armature windings 
through carbon brushes held in position against the com- 
mutator by means 
of bronze brush 
holders. Each 
holder contains two 
brushes fitted with 
independent spring 
fingers. These 
holders are sup- 
ported on a hard 
wood yoke, which 
is bolted to the 
upper casting of 
the motor frame. 
The brushes are 
placed at an angle 
of 45° on either 
side of the vertical 
plane, on the upper 

| half of the com- 
mutator ; they are therefore, immediately under the opening 
in the motor shell, and can be reached without difficulty 
by swinging back the commutator cover. The brushes 
are adjustable lengthwise of the commutator so that they 
may be made to run.in the proper. position on ita face, 
while radial adjustment.is provided to follow the wear of 
the bars. iut 
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Fig. 16 is a photograph of the yoke with its two brush 
holders, the bolts for securing it to the motor frame, the 
various parts which make up the brush gear, and the two 
cables attached to the brush holders. "These cables pass out 


Fic. 19.—Erriciency Test oF MOTOR. 


through an opening in the upper half of the motor frame, 
ready for connection with the car wiring. 
BEARINGS AND LUBRICATION, 


It is very important in designing tramcar motors to pro- 
perly proportion the bearings, and to provide them with 


qualities. The castings are machined and-bolted together, 
after which the centre is bored to the diameter of the car 
axle and the outer rim is faced and trued on its sides. The 
teeth are then cut from the solid metal in the periphery of 

the wheel. The gear halves are held to- 
gether with eight bolts, and can be applied 
to the car axle without disturbing the wheels. 
The pinion and gear run in oil contained in 
a malleable iron oil - tight gear housing, 
which is supported by the axle bearing at 
one end, and the pinion bearing at the 
other, and is securely bolted to the upper 
half of the motor frame. 

This completes the description of the 
various parts which make up the tramcar 
motor. They are made in large quantities 
to special patterns and jigs, all alike and 
interchangeable, and are delivered to the 
assembling department, where the motors 
are put together. 

When complete and ready to be tested, 
the motor weighs 1,934 lbs. For a thorough 
test the motor is mounted upon a suitable 
platform (fig. 19). 

A Prony brake is fitted to the armature 
shaft, and the motor run under full load 
for one hour; the temperature is then 
measured by a thermometer and. the per- 
formance of the bearings and commutator 
is* noted. ! At' the end of the run, while 
the motor is stil warm, its, insulation is tested with a 
pressure of 2,500 volts alternating current. 

The efficiency and speed of the motor at various loads are 
carefully measured from time to time, to see that no great 
variation occurs between machines of the same capacity, and 
to catch any defect that may be creeping into the process of 
manufacture. 


Fia. 21.—CowPrLETE Moron Truck. 


most perfect lubrication in order that they may run several 
days without attention. The materials used for these bear- 
ings are also of the greatest importance. The armature 
bearings in this motor are made of bronze, while the axle 
ee are malleable iron shells lined with the best white 
metal. 

Fig. 17 illustrates the armature and axle bearing caps 
which secure the journals in their proper position ; each cap 
or cover is provided with a well holding a pint or more of 
oil. This oil is fed through wool wicks held against the 
shafts by springs, the excess oil returning to the wells. 
Under ordinary circumstances the oil lubrication is sufficient 
and is found to be quite perfect, but should the oil fail, 
emergency lubricators are provided for the bearings in the 
form of grease boxes placed above them. If any heating 
occurs in the bearings, the thick grease contained in these 
boxes will melt, and flow down upon the shaft, providing it 
with the necessary lubricant. 


GEARS, 


The power from the armature shaft is transmitted to the 
axle and car wheels through spur gears. The loss in this 
transmission must be small ; it is therefore important that 
the gear and pinion should be fitted as perfectly as possible, 
and materials used in their construction which will not wear 
rapidly. The pinion is made of hammered machine steel 
with the teeth ent from the solid metal. 

_ The accompanying illustration (fig. 18) shows the axle gear 
in its various stages of manufacture. It is cast in halves from 
a special grade of steel which has great strength and wearing 


The results obtained from these tests are plotted in the 
form of curves of efficiency, speed, horizontal effort, and 
horse-power, shown in fig. 20. From these curves the 
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performance of the motor can be determined for any service 
to which it is intended to be applied. 

The motors are usually mounted in.a single truck, one for 
each axle (fig, 21). VIC | 
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All the wheels are therefore drivers, enabling the tramcar 
to accelerate rapidly even with the track in the slippery con- 
dition usual in city streets. | 

Standard motors are being manufactured in sizes varying 
from 25 H.P. for the smaller, to 150 Hl. P. for the larger ones. 
The smaller machines are used for city service, while the 
large ones, with capaeities of from 100 to 150 H.P., are 
used to drive trains of cars on suburban and interurban 
lines. 


NOTES. 


(Continued from page 588.) 

Personal.—4A pleasing ceremony was performed last 
Friday afternoon at the Dickinson Street Electric Works, 
Manchester, when the members of the official staff and work- 
men in connection with the electricity department met 
together for the purpose of presenting to Mr. C. H. 
Wordingham, M.Inst.C.E., an illuminated address, accom- 
paniel by a valuable microscope with ita accessories com- 
plete, manufactured by Messrs. Becks, of London, as a 


token of their high appreciation and esteem, and in recogni- 


tion of the eminent services which he has rendered to the 
department. The address, to which were appended the 
signatures of the whole of the staff and workmen, read as 
follows :— | 


We, the staff and workmen of the electricity department, desire 


to avail ourselves of the opportunity afforded by your retirement 
from the important and responsible position of city electrical 
engineer to the Corporation of Manchester by venturing to ask your 
kind acceptance of this address, accompanied by a microscope, as a 
small token of our high appreciation and esteem, and in recognition 
of the eminent services which you have rendered. We have not failed 
to recognise the straightforward and honourable principles which 
have actuated youin all your business relations during your period 
of office here, and we desire to place on record the extreme courtesy 
and friendly feeling which you have always manifested. We much 
regret that you are leaving, and in asking your acceptance of this 
address, we beg to convey to you our heartfelt wishes for your 
future welfare, and sincerely trust that you will be spared to enjoy 
& long, happy and prosperous life. 

The illuminated address and microscope were presented 
in a very able manner by Mr. W. F. Long, the senior 
assistant engineer remaining at the works, Mr. Wording- 
ham heartily thanked those present for the handsome gift 

resented to him. In an appropriate speech he stated that 

e was particularly pleased with the unanimous expression 
of goodwill, and, although he fully valued the magnificent 
instrument, he appreciated the illuminated address in a 
much fuller sense, as he knew that the signatures contained 
therein were the names of sincere friends, Mr. Wordingham 
was listened to with every attention, and at the close 
hearty cheers were given for one whose best years had 
been givenʻin the service of the Department, and whose 
efforts had been the means of making the undertaking, not 
only a successful one financially, but also one the magnitude 
of which was equalled by only a few in the United Kingdom. 

At the South Shields Corporation electricity works on 
Saturday last, Mr. W. S. Toplis, mains superintendent, who 
is leaving South Shields to take up a more pi aero appoint- 
ment at Manchester, was the recipient of a handsome black 
marble timepiece. a8 a mark of esteem and respect from the 
staff, workmen and contractors connected with the above 
works. Mr. Jeckell, borough electrical engineer, made the 
presentation. m | 

Mr. Wm. R. Potter has resigned his post as district 
manager of the National Electric Wiring Company in the 
Crewe and Alderley Edge districts, having been appointed 
manager and engineer of the free wiring department of the 
Newcastle-on-Tyne Electric Supply Company, in connection 
‘with the large extension schemes which the company have 
in hand. 

Mr. W. T. Golledge, A. I. E. E., who has for the past 44 

ears acted as resident electrical engineer at the Royal 
Agricultural Hall, representing Messrs. F. A. Glover & Co., 
of 97, Queen Victoria Street, E.C., was presented on Friday 
lest by the staff of the firm, with a very handsome com- 
bination cabinet, suitably inscribed, on his relinquishing his 
appointment to take over the management of the electrical 
department of Messrs. Aublet, Harry & Co., Limited, of 53 
and 55, Curtain Road, E.C. 


Mr. A. D. James, who for the past two years has been 
engineer-in-charge at the Palace Theatre, relinquished: that 
position on Saturday, March 23rd. The electrical and 


engine room staff presented him with & momento, which 


took the form of à travelling bag and a case of companion 
briar pipes. 
. Mr. T. H. Minshall, borough electrical engineer of Croydon, 


is at present on a visit to the United States, acquiring know- 


ledge of large American electrical and shop installations. 
The New York Electrical World says: While Mr. Minshall 
does not expect to actually place any orders for equipment 
during his sojourn here, it-is suggested, through usually 
well-informed channels, that his present visit will result in 
the all but immediate placing of substantial contracts for 
American electrical machinery, &c., required for an extensien 
of the Croydon and other British traction systems with which 
he is identified“ | | | 

The same contemporary says that Messrs. F. Hird and 
R. Dumas, engineers of Siemens Bros., Limited, of London, 
have sailed for England. They spent a busy month in 
America, visiting a number of prominent manufacturing 
establishments. They also studied American tools, lighting 
Stations, railway plants, &c. | | | | 
. Mr. George Isley, senior first-class assistant in the tele- 
graph branch, General Post Office, Liverpool, closed his 
official career on Saturday last, after more than 40 years’ 
service in connection with telegraphy. 

On March 28th, Mr. John MacLeod, jun., managing 
director of Messrs. Pulford Bros., Limited, of Liverpool, was 


married to Ellen Graham, of Ballurran, Kilkul, County 


Down, Ireland, at the Wallasey Presbyterian Church. 

Mr. A. B. Rigby has been appointed manager to the 
Electrical Transmission Company, of Hammersmith. 

Mr. J. F. C. Snell, the electrical engineer to the Borough of 
Sunderland, has had a most regrettable, and at the same 
time, a somewhat curious accident. The other day he was 


golfing at Coxgreen, in the neighbourhood of Sunderland, when 


his opponent’s ball struck him a severe blow on the head. 
He was rendered unconscious, for some time suffering from 
concussion of the brain. According to the latest informa- 
tion, although still confined to his house, he is improving, 
and only rest and quietness are required to complete his cure. 
. There were 57 applicants for the post of city electrical 
engineer and manager at Lincoln, vacated by Mr. Vesey 
Brown. Four were selected for interview, and Mr. Stanley 
Clegg, of the Darwen Electricity Works, was appointed. 


American Submarine Boats.—It appears that the 
Americans are putting considerable faith in the submarine 
boat of the Holland type; six of these, exclusive of the 
Holland and Plunger, are in hand. There are the Adder, 
Maccarin, Porpoise and Shark being built by the firm of 
Lewis Nixon, at Elizabeth Port, New Jersey, while the 
Grampus and Pike have been given to the Union Ironworks, 
San Francisco. The Bureau of Construction having given 
much attention to the subject of submarines and some 
assistance to those experimenting in this line, believes that 
the success hitherto attained has demonstrated their prac- 
ticability. These boats are driven by electricity below the 
surface, the main motor being of the “electric waterproof ” 
type, developing 70 H.P. and giving a speed of seven knots, 
The engines which drive the boat on the surface and charge 
the accumulators give an I.H.P. of 160, and are Otto gasoline 
four-cylinder engines. These boats are 63 ft. 4 in. long and 
11 ft. 9 in. in diameter; they are cigar shaped, and dis- 
place 120 tons. The gasoline tank capacity will be 
850 gallons, The armament will consist of five 18-in. 
Whitehead torpedoes, which may be fired electrically from 
the conning tower. There is to be only one expulsion tube. 
The contract price of hull and machinery is about. £35,500. 


Lectures.— Before the Yorkshire Association of Engi- 
neers and Firemen, at Dewsbury, last Saturday, Mr. 
Wilson Hartnell lectured on “Electric Transmission of 
Energy.” | 

Mr. Granville Baillie, of London, lectured before the 
Winchester Literary and Debating Society on ** Illumina- 
tion, Electrical and Other," on Monday evening. 
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Wireless Telephony.—Since Dr. Simon discovered that 
the electric arc acta as a telephone (see ELECTRICAL REVIEW, 
March 25th, 1898) various improvements and new applications 
of his methods have been made by Düddell, Ruhmer and other 
investigators. Dr. Simon has himself recently made a 
remarkable application of his discovery to the transmission 
of speech to considerable distances by means of the beam of 
light emitted from the reflector of an ordinary searchlight. 
The arc of the searchlight is converted into a * speaking 
arc" by any of the known arrangements such as Duddell's 
or Ruhmer’s. The variations of current produced by the 
influence of the telephone on the arc, naturally give rise to 
corresponding variations in the intensity of light emitted by 
the arc. The receiver is the same as that used by Graham 
Bell in his photophone, namely, a selenium cell placed at the 
focus of the parabolic reflector which receives the pulsating 
beam of light. A telephone in the circuit of the selenium 
cell translates the pulsations of the light into speech. 
Experiments carried out by Dr. Simon at Frankfort within 
the last few months, have proved that such a method of 
„wireless telephony is quite practicable. It is necessary, 
however, that the selenium cell should be very sensitive, and 
that its resistance should be as low as possible. The loudness 
of the speech emitted was remarkable ; and the variations of 
current were sufficiently strong to impress a record on 
Poulsen’s telegraphone. This invention of Simon’s is likely 
to be of great value in the Navy, since the ordinary search- 
light may be used to transmit speech to any distance within 
its range. [LHlektrolechnische Zeitschrift, Vol. 22, p. 196.] 

Here again, no doubt, as in the case of wireless tele- 
graphy, we see the early stages of evolution of a new and 
important discovery, based on experimental researches of the 
kind stigmatised by the so-called“ practical man“ as mere 
laboratory experiments. We hope that Dr. Simon’s work 
will bear fruit in the near future. 


Glasgow Exhibition.—In our issue of March 22nd we 
gave an extract from the Glasyow Evening Times, regarding 
the sizes and makers of the various plants to be installed at 
the forthcoming Exhibition. We are, however, informed by 
Mesers. Davey, Paxman & Co. that the engine which they 
are supplying to be coupled direct to a dynamo of the 
Electric Construction Company's make, is of 700 H.P., and 
not 875 as given in the list mentioned. 


Partnership.— Messrs. Bergtheil & Young recently took 
Mr. Robert O. Ritchie into partnership. Mr. Ritcbie had 
for many years acted as manager of the electrical depart- 
ment of Messrs. Greenwood & Batley, Limited, of Leede. 
He ‘will watch Messrs. Bergtheil & Young’s business in the 
North, taking charge of their Manchester branch. 


Royal Institution.—At this Institution last Friday the 
Gilbert Arc Lamp Company, Limited, exhibited their 
lamps and various apparatus connected therewith, more 
particularly their alternating current solid-carbon long- 
burning arc lamps. The * E.L.D." system was demon- 
strated by the representatives of the Electric Lighting 
Boards Company. All its latest improvements, including its 
flexible strips and many accessories, were shown. 


NEW COMPANIES REGISTERED. 


Electrites Company, Limited (69,580).— This com- 
pany was registered on March 14th, with a capital of £500 in 1s. 
shares, to acquire any inventions relating to the production, treat- 
ment, storage, application, distribution and use of electricity, and in 
particular to acquire certain existing inventions and a registered 
design from F. B. Lacy, and to carry on the business of makers of 
electrical apparatus, and surgical, medical and hygienic appliances, 
&. The first subscribers (each with one share) are :—H. E. Lacy, 
Red Cottage, Pinner, gent.; W. G. Bruty, 44, Lambolle Road, 
Hampstead, solicitor; C. K. King, Purbrook, Dorking, gent.; F. I. D. 
Siddall, Cheshunt, gent.; H. Wilkins, 18a, Grand Parade, Highgate, 
N., gent.; A. S. Duffield, Chelmsford, Essex, gent.; and L. M. 
Clark, 7, Belsize Square, Hampstead, N.W., gent. No initial public 
issue. Registered without articles of association. Registered 
office, Red Cottage, Pinner, Middlesex. 


Manual of Electrical Undertakings, Limited 
(69,573).—This company was registered on March 13th, with a 
capital of £5,000 in £1 shares, to carry on the business of news- 
paper proprietors, printers, publishers, type founders, booksellers, 
stationers, advertising agents and contractors, &c. The first sul- 
scribers (each with one share) are:—E. Garcke, Donington Hou-e, 
Norfolk Street, W.C., managing director; W. L. Madgen, Surrey 
House, Victoria Embankment, W.C., electrical engineer; W. A. 
Smith, Mowbray House, Norfolk Street, W.C., manager; R. Doyle. 
St. Bernards, Poppleton Road, Leytonstone, Associate Institute of 
Sccretaries ; W. F. Cox, 60, Chancery Lane, W.C., solicitor; H. A. 
Stagg, Donington House, Norfolk Street, W. C.; and A. G. Sawell. 
127, East Road, N., advertising agent. No initial public issu. 
The first directors are E. Garcke and W. L. Madgen. Registered 
office, Mowbray House, Norfolk Street, W.C. 


Lahmeyer Electrica] Company, Limited (69,641).— 
This company was registered on March 21st, with a capital of 
£100,000 in £10 sbares,to carry on the business of electricians, 
electrical and mechanical engineers, contractors for the erection of 
electrical and other works and plant, manufacturers of and dealers 
in all kinds of plant, machinery, equipment, apparatus and appli- 
ances for the generation, distribution, accumulation and employ- 
ment of electricity and other motive and lighting power, and any 
similar business. The first subscribers (each with one share) are :— 
A. E. Hale, 7, Ingersoll Road, Shepherd's Bush, W., clerk; P. J. 
Hellis, 3, Merthyr Terrace, Castelnau, Barnes, S.W., clerk; F. 
Merheiw, Gaywood, Onslow Gardens, Wallington, Surrey, clerk; 
E. W. Church, 14, Crystal Palace Road, East Dulwich, S.E., clerk ; 
J. E. da Costa Ricci, 132, Westbourne Grove, W., clerk ; H. D. 
Oppenheimer, 144, Sutherland Avenue, W., clerk; and R. B. 
Pollard, 31, Lambert Road, Brixton. Hill, S. W., clerk. No initial 
public issue. The number of directors iis not to be less than three 
nor more than nine; the first are to be appointed by the sub- 
scribers. 


Derbyshire and Nottinghamshire Electric Power 
Syndicate, Limited (69,618).—This company was registered on 
March 19th, with a capital of £10,030, in 100 ordinary shares of 
£100 each and 600 deferred shares of 1s. each, to carry on throughout 
the whole of the counties of Nottingham and Derby (except those 
parts of the county of Derby which lie to the south of the River 
Trent and to the north-west of the boundary between the Unions of 
Bakewell and Chapel-en-le-Frith) and elsewhere, the business of an 


~ electric power supply company in all its branches. The first sub- 


scribers are :—A. Lupton, 6, De Grey Road, Leeds, civil engineer, 
with 100 deferred and two ordinary shares; M. H. Mills, 
Sherwood Hall, Mansfield, M. I. C. E., with 104 deferred and 
three ordinary shares; J. W. Thackeray, Arnobale, Notting- 
ham, J.P., with four deferred shares and two ordi 
shares; A. Grove, Berydown Court, Overton, Hants, J.P., with 
100 deferred and two ordinary shares; C. Allan, Wingerwort 
House, Chesterfield, with four deferred and four ordinary shares ; 
D. Fox, Calder Bank Mills, Dewsbury, manufacturer, with 105 
deferred and four ordinary shares; W. W. Horsfield, Vulcan House, 
Dewsbury, boiler maker, with four deferred and two ordinary 
shares ; S. J. Chadwick, Dewsbury, solicitor, with four deferred and 
two ordinary shares; J. Hirst, Havensleigh, Dewsbury, woollen 
manufacturer, with 10 deferred and five ordinary shares: 
C. B. Crawshaw, Rufford Lodge, Dewsbury, colliery pro- 
prietor, with six deferred and three ordinary shares; C. Fox, 
Calderbank Mills, Dewsbury, manufacturer, with eight deferred and 
four ordinary shares; M. Deacon, Whittington House, near Chester- 
field, M.LC.E., with four deferred and two ordinary. shares; R. 
Holliday, Ravens Knowle Hall, Huddersfield, manufacturer, with 
six deferred and three ordinary shares; F. Huntsman, West Relford 
Hall, Relford, J.P., with one ordinary share; British Westinghouse 
Electric and Manufacturing Company, Limited (R. C. Parsons, 
chairman Executive Committee), with 20 deferred and 10 ordinary 
shares; E. H. Fraser, Wellington House, Nottingham, J.P., with 
four deferred and two ordinary shares; J. T. McCraith, Park Valley, 
Nottingham, J.P., with four deferred and two ordinary shares; 
T. B. Springett, Walton Hall, Chesterfield, solicitor, with two 
deferred and one ordinary shares; and P. Castle-Smith, Hayes 
Court, Kenley, Surrey, solicitor, with eight deferred shares. The 
number of directors is not to be less than three nor more than 
eleven; the first are M. H. Mills, D. Fox, J. Hirst, E. H. Fraser, 
J. T. McCraith, J. W. Thackeray, C. B. Crawshaw, and A. Grove: 
qualification, two ordinary or 100 deferred shares. Registered by 
Minet, Pering, Smith & Co., 7, St. Helen’s Place, E.C. 


Anglo-American Aluminium Company, Limited 
(69,615).—This company was registered on March 19th, with a 
capital of £1,500 in £1 shares, tocarry on the business of aluminium 
manufacturers, metallurgical, chemical, electrical and mechanical 
engineers, metal workers, machinists, fitters, galvanisers, japanners, 
&c. The first subscribers (each with one share) are:—P., Nelson, 
Stock Exchange, E.C., clerk; H. Cooke, 84, Cannon Street, E.C., 
publisher; C. P. Nelson, 13, Russell Road, Crouch End, N., gentle- 
man; F. H. Blake, 25, Wilmington Square, W.C., engineer ; 
A. Smales, Essex House, Hornsey Dane, Highgate, N., gentleman ; 
R. E. Booker, 47, Princess Road, Kilburn, N.W., clerk ; and S. F. 
Tottman, 125, Droop Street, Queen's Park, W., clerk. No initial 
public issue. Registered without articles of association. 
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SUPPLY STATION ACCOUNTS. 


TuE Liverpool Corporation has lost little 


Liverpool time in issuing the electricity accounts for last 
Corporation year. A remarkable increase in output and 
Electricity revenue is shown, attributable to the important 
Accounts, developments of the traction system. This has 


quadrupled the revenue from the trams supply, 
as will be seen by a comparison of the figures for the past three 
years :— 
Manufacturing account. 


From From Sales Wages 
private ublio From and and 
Tear. supply. lighting. traction. repairs. material. Profit. 
1898 £50,809 42,631 E437 £21,818 41 8,954 £2,864 
1899 59,713 1, 925 7,362 19,501 17,432 2,069 
1900 72,056 1,764 30,597 23,219 20,674 2,545 


To enable the relative values of the figures per unit to be set 
down requires the use of three places of decimals. 


GENERAL STATEMENT. 


1809. 1900, Increase. 
£769,589 81,018,559 £278,970 


* 


Total capital expenditure s 


Number of lamps connected. 237,952 298,990 61,038 
Maximum load in Kw. 5,160 6,352 1,192 
Gross revenue £73,504 109,770 £36,266 
Gross expenditure... .. £33,548 £60,299 £26,744 
Gross profit .. £39,956 — 249,478 — £9,522 
Average price per unit sold 2˙89d. 2 166d. — 724d. 


Owing to the lerge traction output, the price per unit has fallen 


by an average of nearly 4d. to less than 23d. The output was dis- 
tributed thus :— 


Unita, Prices charged. 
Private supply 4,676,951 Lighting 4d., power and heat 
2d. and 1d. per unit. 
Public lighting ... 211,702 142 lamps. 2d. per unit. 
Traction ... 6,675,682 11d. per unit. 
Total  ... 11,564,335 


Each item in the revenue account shows a reduction per unit; 
from all sources the receipts are now down almost to 21d., being $d. 
less than in 1899. 


RavENUB STATEMENT. 


1899. 1900. 
Gross, Per unit, Gross. Per unit. Inorease, 
Sale of energy.. 


£68,942 2:89d. £104,878 2:166d. —-724d. 
5 J Pons, 1687 07d. 9,099 042d. — 028d. 
on * alo + 2,069 09d. 2,545 "053d. = 037d. 


Bundry receipts, rents, &c... 806 03d. 823 017d. — 013d. 


Gross revenue . . £73,504 3'08d. £109,770 2˙278d. — 802d. 


* Manufacturing account (sales and repairs, less wages and materials). 


As would be expected the costs are considerably improved by the 
approximate doubling of the output. The price paid per ton for 
coal was, however, on the average, more than 60 per cent. higher 
than in 1899, and this has added nearly 50 per cent. to the cost of 
coal per unit, which now stands at 2d. instead of id. as in the 
previous year. Works costs suffer slightly from this change, but 
the reductions in other items wipe out the increase, leaving total 
cost at 1łd., instead of 13d. How such figures will compare with 
those yet to be realised by the “power companies,” it would be 
hazardous to guess, but some very marked economies will have to be 
effected over the Liverpool results, if the promises already being 
made to sell at 0°3d. per unit (as in a case we have heard of) are to 
be fulfilled. Roughly speaking, the receipts are 24d. per unit at 
Liverpool; of this 14d. is taken up by cost of production, leaving 
1d. to cover financial charges and provide net profit. 


Cost o» PRODUCTION. 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Increase, 


Coal, and unloading same.. £10,116 42d. £28,944 601d. + 181d. 


erem stores engine} 1,636 -07d. 3,172 *066d. —-004d. 
"n genoration and distri 5,913 -25d. 9,79 *190d. 060d. 
on 


Repairs and jinnan 
buildings, boilers, engines, | 4,729 20d. 
dynamo, &c. 


Works cost 


4,704 *098d. — 102d. 
.. £22,394 94d. £45,993 955d. + 015d. 
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Other expenses: Repairs of 


595 


Rent, rates and takes 
Management 


neer, secretary, 
&o., management of Cor. 
poration stock, and 
auditor's fees 

General . 81 


3,577 15d. 6,707 139d. — 011d. 


4.947 21d. 5,836 121d. — 089d. 


oh s, stationery and 
ng, law charges and 
urance 


2,204 09d. 1,296 027d. - 063d. 
426 


02d. 460 009d. — 011d. 


— 


£33,548 1°41d. £60,292 1 251d. — 159d. 


property, oertifloation of 
meters, and stamp duty 


Total costs , 


In last year’s analysis we have included the sum of £2,000 paid 
into the city fund as a portion of the net profits. Including this, 
the total profit is £5,497, against £9,616 in the previous year. This 
fall of £4,119 is accounted for by an increase of £13,641 in the 
financial charges, only partly covered by the rise of £9,522 in the 
gross profit. Considering the low average return per unit and 
the coal bill, over which increase in price Mr. A. B. Holmes, the city 
electrical engineer, had no control, we consider the results of last 
year’s working compare favourably with those of preceding years, 
when Liverpool held its own in the race for efficient management 
and economical production. | 


Pnorrr STATEMENT. 


8 1899. 1900. 
Interest on louns +» E18, 618 £26,148 
Sinking fund for repaymente .. —.. 11,722 17,833 
Net profit, oontribution to city fund*.. En — 2,000 
„ carried to renewal fund .. T 9,616 3,497 
Gross profit £39,956 £49,478 


* Under head of * Management " in the accounts. 


Tus works at Whitehaven are not large, 


Whitehaven but many of the more ambitious undertakings 
Corporation do not yet show as good results. Mr. E. W. 
Electricity Dunton, the borough electrical engineer, and 
Accounts. Mr. J. S. Brodie, the borough engineer, 


jointly and severally may be congratulated on 
such figures as those set out below. Probably the only unsatis- 
factory feature, for which the engineers are not responsible, was the 
breakdown of dynamos in 1900, resulting in the street lighting being 
kept off until the load on the station had decreased sufficiently to 
allow of this load being put on. At this time, however, we only 
deal with the years 1898 and 1899, for which accounts have becu 
published. i | 


GENERAL STATEMENT. 


1898. 1699. Increase. 
Total capital expenditure .. £20,212 £28,821 £3,609 
Number of unite sold .. 206,364 218,894 12,530 
Number of public lamps ... ies 438 450 12 
Maximum load in M ws 180 190 10 
Gross revenue 3,243 23, 737 — £494 
Gross expenditure £1,808 22,208 £398 
Gross profit P. es . £1,435 £1,681 £96 
Average price per unit sold 3:660. |.  8:97d. -+ 31d. 


In 1899 nearly 92,500 units were taken by the street lighting ; 
about 126,400 being sold to private consumers by meter and under 
contraot at rates of 5d. per unit for lighting, and 2d. for “ power and 
heat.” The revenue per unit shows an increase of jd., presumably 
owing to the operation of the rates of charges, and the class of 
consumers who came on during that year. 


REVENUE STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase 


Bale ot energy .. «. 23,151 3°66d. £8,618 397d. + 31 
Meter rente 48 06d. 54 06d. 00d. 
Bale of materials and lamps 15 ‘02d. 26 03d. ＋ 01d. 
Sundry: Interest and rents .. 29 03d. 89 ‘04d. Old. 


Gross revenue .. £3,243 3°77d. £8,787 410d. 4 33d. 


For an output of under 220,000 units from a works not particularly 
favourably situated, the costs are exceedingly good. The total 
capacity installed of 210 Kw. was spread over six generating scts, 
and the economy may be due to the careful attention paid to size 
and type. Changes in coal and wages mutually cancel out, leaving 
repairs to swell the works costs by id. Salaries and establishment 
charges having risen, bring the total cost up by 4d., but the 
figure is still under 21d. 
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596 
Cost oF PRODUCTION. 
1898. 1899. 

Gross, Per unit. Gross. Per unit, Increase, 
Gos i TAE sa £399 47d. £490 54d. + 07d. 
Toom res. et 72 oga. 71 08d. 004. 
Salaries and wages incurred 
in feneration and distri} 503 594. 475 52d. — 07d. 


publie lamps. 

Rengines, buildings, holler; 

engines ga, ers, 
dynamos. &o., and = 484 
newals of street lamps. 


„75d. +°19d. 


Works costs . £1,458 170d. £1,720 1*89d. ＋ 19d. 
Rent, rates and taxes 142 16d. 122  *18d. — 03d. 
Management erpenses, 

salaries of mansgingeng-} 204 24d. 389 81d. 4-07d. 
commission, audit fees, 

and bonus. 

Charges stationery and d. 80 -*094, . 00d. 

ar ne ° a 

s g jaw ohargoi zi f 99 = 
surance 


Other expenses  .. s — — — a 


Total costs T" 


The sum required for sinking fund and interest was the same in 
1899 as in 1898. The revenue having increased by £96 more than 
the expenditure, caused the net profit to rise in the same proportion, 
that is, in 1899 the profit was rather more than double the figure 
attained inthe previous year. This result was due tothe increase in 
revenue per unit balancing the increase in cost of production, so 
that the additional output yielded its due amount of profit. 


Pnorrr STATEMENT. 


1898. . 1899. 
Interest on loans .. a.. ... .. « £543 £540 
Sinking fund for repayments .. .-  .. 801 804 
Net profit carried forward... .2 =e 91 187 
Gross profit eae eee [IE] £1,435 £1,531 


CITY NOTES. 


St. Lawrence Power Company. 


Mr. Macrap presided on Wednesday last week at the Cannon 
Street Hotel over a meeting of the debenture holders of the above 
company. He said that the committee appointed had thought it 
well to call the meeting as it was nearly a year since they met 
together for the purpose of raising additional capital for the work, 
aud there had been no report or statement as to what had been done 
since then. That was not an ordinary meeting, but inasmuch as 
the capital was contributed by them, they thought they would like 
to know how things were going on, for he had received numerous 
letters from time to time from debenture holders anxiously 
inquiring as to what was being done. By immense efforts on the 
part of all concerned the additional capital had been raised. They 
were not informed of the want of capital till the very last moment, 
and bad it not been raised within a few weeks, disaster would have 
resulted, and consequeutly a few of them used almost desperate efforts 
to carry the matter through. Accordingly some of the stockholders 
had not contributed any of the additional capital, but it was hoped 


at no distant date to bring forward a proposition to put the matter. 


on a more equitable footing, asking the stockholders who had held 
back to contribute pro rata to the funds. The Committee had 
devoted an enormous amount of time and energy to the work, and 
in accordance with the wish expressed, he decided to himself visit 
America and see the works. Accordingly he went at the latter part 
of August, and was exceedingly glad that he had done so, for it was 
of the utmost importance that someone should go. As they knew, 
the debenture holders were left like sheep without a shepherd. The 
president of the company, Mr. Moring, who had introduced most 
of them to the undertaking, and had assumed entire control of it, 
was absent in the Far East at the time the trouble came. Under 
those circumstances the bondholders felt that it was essential that 
a change should be made in the presidentship of the company, and 
one of,the things he had to do was to see this carried out. He might 
say at once that having made several changes in the directorate, 
it was ultimately felt that he should be called upon to take the office 
of president, and he consented to do so, with the object of serving 
the common interests, but he did so on one stipulation, which was, 
that if a gentleman resident in America of sufficient position and 
competency could be found, he should retire. He did that because 
he felt that the president of the company ought to be a resident in 
America, Large questions of principle arose as to which the 
president must have the final decision, and it was better to have 
someone who was on the spot who could interview people and bring 
influence to bear. What struck him when he came to look into the 
affairs in America, was that, although the whole of what he might 


call the physical side of the work—the construction of the works at 
Massena—was being carried out in the most efficient manner, the 
commercial side of it, on which they had to depend for their profits 
in the future, was not in a very satisfactory position. He did not 
find on the board people of leisure and with the qualifications 
to deal effectively with that part of the subject. They were all 
honourable men, and men of good position, but not men who could 
devote their time towards forwarding the undertaking in the way 
of endeavouring to obtain the sale of power. Well, they resolved to 
appoint an executive committee, and they appointed on it two 
gentleman to look to the special work of selling the power. He 
found to his great surprise that the undertaking was practically 
unknown in business circles in New York, and accordingly they got 
out a pamphlet illustrating what they were doing, and this had had 
most gratifying results, for they had had visits from many enginecrs 
from all over the country. Then they took a party of journalists on a 
trip to Massena, with good results. He might say that with regard to 
one of the men they had put on the board to look to the canvassing, 
they had already had a proposition for dealing with the whole of the 
power available, and that was now being considered. He was not 
prepared for the works he saw at Massena. They were on such 
a scale and of such magnitude as to cause astonishment. It was a 
great works, and the scene of activity presented was remarkable. 
Over a strip of country separating the St. Lawrence 
River and the Grass River they had a canal of three 
miles length with branches on either side, and there an army 
of workmen were to be seen in ceaseless activity, while he was told 
by independent engineers that the plant being used was unsur- 
passed in America. As regarded the electrical part of the work, 
that of course was not set up, but many of the generators and 
turbines were on the spot and were in process of being placed in 
their respective positions. The work would be the finest of its 
kind in the world, and the whole of the power would be controlled 
by one man standing on a platform and touching different buttons. 
He was satisfied that the work would be completed in the course of 
the year, and probably before the fall As regarded the sale of 
power, he was not able to report any actual sale yet effected, but 
negotiations were pending. As to their prospects, he had just read 
an extract made ftom the report of a Government engineer of the 
United States to Congress, viz.:—‘‘The St. Lawrence Power Company 
have nearly completed their works at an expenditure of nearly 44 
million dollars, and 35,000 H.. will be available, which can be 
furnished at such a low price that commercial undertakings will 
undoubtedly establish themselves in the vicinity of Massena; these 
industries will create considerable commerce of a general rather than 
& local character, and this is, in my opinion, assured." He personally 
had no doubt asto the ultimate success of the undertaking. It would 
be longer coming than they were at first led to suppose, but he was 
greatly encouraged by the reports they had received lately, and he 
believed that before they were in a position to deliver power they 
would have contracta for taking it. 

Mr. FaITHFUL BrGG moved a vote of thanks to Mr. Macrae for 
the immense amount of work he had done for the debenture 
holders. He had seen the works, and was satisfied that they would 
be a success. While they were installing 35,000 E.P. yet there was 
practically no limit to the power which could be developed. 

Mr. Simpson seconded the motion, and it was carried. 

Replying to a question, the CHaAIRMAN said they had enough 
money to finish the works, but they must sell power to keep the 
works going. 


Babcock & Wilcox Company. 


Tun first annual report (since reconstruction) of the directors, being 
for 1900, to be submitted to the meeting to be held on the 10th 
inst., states that the net profit, after deducting depreciation on 
plant, &c., amounts to £155,764. Deducting interim dividends to 
June 30th last (paid on October 1st) of 6 per cent. per annum on 
preference shares, and 1s. per share on ordinary shares, issued in 
exchange for holdings in the old company, there is a balance of 
£130,764. The directors recommend dividends for the half-year 
ended December 31st last of 6 per cent. per annum on the preference 
shares and of 15 per cent. per annum on the ordinary shares. They 
also recommend placing to a dividend equalisation fund £30,000, 
leaving a balance of £58,014, of which the proportion of profit 
accrued from January 1st to April 30th last (the latter being the 
date of registration of the compauy after reconstruction) has to be 
applied in reduction of property account. This amounts to £42,335, 
leaving to be carried forward £15,679. In addition to the above a 
premium of 10s. per share on the 90,000 ordinary shares issued has 
been received, amounting to £45,000, which it is proposed to carry 
toa reserve fund. "The reconstruction of the company has been 
completed, and all the new shares allotted. It was found necessary, 
owing to the expansion of the business, to obtain larger office 
premises, and consequently the head office has been removed to 
Farringdon Street. The directors have also extended the works to 
provide particularly for extension of business in the company's patent 
water-tube boilers for marine purposes; these extensions are now 
practically completed. 


Anglo-Argentine Tramways Company. 


THE report of the directors for 1900 declares a dividend of 4 per 
cent. for the year, and states that the permanent way renewals have 
been reduced to & minimum, only absolutely necessary work being 
undertaken in view of the entire renewal of the system for electric 
traction. In accordance with the statement made by the chairman 
at the last general meeting, it has been decided that the unissued 
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portion, amounting to £36,600, of the permanent 6 per cent. deben- 
ture stock, 1888, shall be issued, and the proceeds paid to the 
Argentine Electric Traction Company, Limited, tówards the total 
cost of entirely renewing the 40 miles of this company's lines, for 
the renewal of which only partial provision was made in the speci- 
fication referred to in Clause 8 of the agreement of April 10th, 1899. 
The conversion of the company's system to electric traction is pro- 
ceeding, and the directors are assured by the Argentine Electric 
Traction Company, Limited, that the work is being pushed on as 
rapidly as is consistent with reliable construction and equipment. 


Wycombe (Borough) Electric Light and Power 
| Company. 


Tun annual meeting of this company was held at the offices on 
Thursday last week, Mr. Alfred Slatter presiding. The directors’ 
report for 1900 stated :— 


The progress made by the company has been very satisfactory, the conneo- 
tions having inoreased from an equivalent of 7,686 to 16,910 8-c.p. lamps. These 
figures include current supplied for motors, which have increased from 180 n.p. 
to 256 fl. p. The result of the year's trading, including a balance brought for- 
ward of £975 10s. 2d., shows a profit of £2,715 5s. Pd., and after paving interest 


on debentures and loans amounting to £1,493 10s. 6d., and writing off 2194 


1s. 10d. preliminary expenses, there is a surplus of £1,027 188. 4d. The directors 
recommend the payment of a dividend at the rate of 4 per cent. for the year, 
and that £400 be placed to a reserve fund for renewal of plant, leaving a 
balance of £42 18s. 8d. to be carried forward to next year's account. Consider- 
able additions to the plant have been made daring the year, and the mains 
have been largely extended. Further large additions to both plant and mains 
will be required during the current year to meet the increasing demand, 


meking a further issue of capital necessary. A resolution will be submitted , 


thatthe capital of the company be increased to £50,000 by the issue of 4,0C0 
shares of £5 each. ^ 

The CHAIRMAN, in moving the adoption of the report, said that 
the report was very satisfactory, for the directors had not antici- 
pated that there would be more than 12,000 connections at the end 
of the year. The high price of coal had prevented the profits from 
being larger. The number of lamps now connected to the mains 


is 18,115, and 1,460 were in sight. Mr. Salthouse, the engineer and . 


secretary, was leaving the company to take up a better appoint- 
ment. 

Mr. BrRcH seconded the motion, which was carried, as were 
several other resolutions, re-electing directors and increasing their 
remuneration, re-electing auditors, and increasing the capital. 


National Electric Wiring Company. 


Tue fourth ordinary general meeting of the shareholders of this 
company was held:on Monday last at the Westminster Palace Hotel, 
S.W., Mr. R. Stewart Bain presiding. 

In moving the adoption of the report, the CHAIRMAN said he waa 
glad to be able to congratulate the shareholders upon a compara- 
tively successful year’s working. They would recqllect that last 
year they met together as a dividend-paying company for the first 
time, the dividend, it was true, being small, viz., 3 per cent., but it 
was a beginning, and he expressed the hope that it would be the 
promise of larger dividends in the future. This year, it would be 
seen by the accounts, they had advanced to a 4 per cent. dividend, 
which they might say was not a very large increase ; but still it was 
an increase, and he would point out that it was better than it 
looked, for the dividend of 4 per cent. for this year was upon a 
paid-up capital of £75,000, and upon the earnings of the work for 
one year, after making adequate provision for depreciation, whereas 
the 3 pér cent. last year had been upon a paid-up capital of 
£50,000, and made up by the accumulated earnings of two years. 
The report showed the business of the company to be a steadily 
increasing one. During the year 2,240 installations, with an 
aggregate of 57,519 lamps of.8-C.P. had been completed, as com- 
pared with 1,970 installations and 51,774 lamps in the previous year, 
showing an increase of 270 installations and 5,745 lamps. Of these 
there had been 777 installations, with an aggregate of 19,973 lamps, 
free wired, and 1,463 installations, with an aggregate of 37,546 lamps, 
were contract, while the orders they bad in hand at the end of the 
year were 590 installations, with an aggregate of 33,084 lamps, being 
an increase of 195 installations and 2,072 lamps as compared with 
last year. During the first three months of the current year addi- 
tional orders had been received for 577 installations, with an 
aggregate of 16,897 lamps, the value of contract work taken 
being about double the value taken for the corresponding period of 
last year, which all pointed to the steady increase in the company’s 
business. The installations had not increased in number, but were 
increasing in importance. He had a list containing over 100 instal- 
lations which had been carried out with every satisfaction, many of 
them being for the complete equipment of large works with plant for 
power and lighting, and he was glad to say the prospect for that 
class of work during the present year was very hopef 
wiring portion of the company's business had not increased in the 
same proportion as their contract, but that was because of the policy 
of the board to sink the capital of the company only in remunerative 
installations. Contracts had been entered into with Swansea, 
Poplar and Coatbridge, all of which promised to prove profitable 
undertakings, both as regarded free wiring and contract work. The 
accounts showed that the gross profit for the year was £9,636, as 
against £5,648 for the previous 12 months. Their total capital 
expenditure up to date on free wiring installations was £33,178, of 
which £12,000 had been expended during the past year, so that the 
£2,120 revenue was really derived from the capital expenditure 


ul. The free 


with which they started the year, about £21,000. That 
worked out at about 10 per cent, and was satisfactory. 
They took over some free wiring contracts from the old 
syndicate which had not been remunerative, but the whole of 
their later contracts had turned out to be very satisfactory. The 
pront from contract work was £6,864, as compared with £3,368 in 
he previous year, which was more than double. Their total 
expenditure had been £5,642, as compared with £3,862 in the year 
previous, so while their gross profits had increased 75 per cent., 
their expenditure had increased by only 46 per cent. It 
would be noticed ithat the directors had relinquished half the fees 
due to them in accordance with the articles of association, for they 
would remember that the board stated that until the shareholders 
received a 5 per cent. dividend they would not receive their full 
fees, and he thought they were not far from being able to pay that 
amount. The result of the accounts was a balance of £3,953, 
which, after allowing for adequate provision for depreciation, 
enabled the directors to pay a dividend of 4 per cent. and to carry | 
forward £384, which was about £100 more than the previous year. 
The paid-up capital of the company, which had been increased 
from £50,000 to £75,000, left a call of 5s., and owing to the satis- 
factory increase of the company’s business, it might perhaps be 
necessary to call up the remaining 5s. during the present year. In 
conclusion, the chairman said the progress the company was 
making was satisfactory, not only in the amount of business con- 
tracted, but in the efficient manner in which they carried out their 
work, which would enable the company to undertake very valuable 
and important Government contracts. 

Mr. B. BERNHEIM seconded the motion, and the report was 
adopted. 3 l 

The two retiring directors having been re-elected, a vote of 
thanks to the chairman for presiding concluded the proceedings. 


Winchester Electric Light and Power Company. 


TuE directors’ report for 1900 states that they are well satisfied 
with the progress which the company has made during the year. 
An equivalent of over 5,000 8-c.P. lamps has been added during the 
year, making the total connection at the end of the year 15,126 
lamps. Applications for a further 2,300 lamps have already been 
received this year. Including the balance brought forward from 
last year's account of £121 5s. 8d., the account shows a net profit of 
£1,609 18. 7d. After payment of debenture interest, £933 17s. 9d., 
and writing off the whole of the preliminary expenses, amounting 
to £197 17s. 4d., there remains a balance of £477 6s. 6d. available 
for dividend on the ordinary shares. The directors recommend that 
& dividend be declared at the rate of 3 per cent. per annum on the 
ordi shares, which will absorb £333 16s., leaving a balance of 
£143 10s. 6d. to be carried to the next account. The system of free 
wiring, to which reference was made in the last report of the 
directors, has proved a success, especially since the introduction of 
the 1s. in the slot meter. 

The annual meeting was held at Winchester on Tuesday, March 
26th. Mr. F. E. GRIPPER presided. In moving the adoption of the 
report, be alluded to the fact, that during the year they had had to 
contend against the very high price of coal. With Yhe falling 
prices, and the extra number of lamps that would be fixed during 
the ensuing months, B 5,000, they might confidently 
hope that their dividend next year would reach 5 per cent. 

Ma or-General MONTGOMERY, seconded the adoption of the report. 

This was agreed to, and the dividend declared. 


Brush Electrical Engineering Company. 


THe twelfth annual meeting of this company was held on Friday 
of last week at Winchester House, Old Broad Street, E.C., Mr. J. B. 
Braithwaite, jun., presiding. 

The CHaIRBMAN, in moving the adoption of the report, having 
gone at some length into the various items of the balance-sheet, 
said that with regard to the profit and loss account, they would 
notice that the gross profit on trading, after making a reserve for 
doubtful debts, was £50,135, to which was added the £6,496 received 
by way of dividends on their securities; and the profits realised on 
sales of some of them, bringing a total credit to revenue of £56,600: 
He thought that was a fairly satisfactory figure, considering the 
difficulties under which they had had to labour to some extent 
during the past year. Those difficulties had been twofold, for in 
the first place, they had had very high prices for iron, steel, copper, 
and other raw materials they used, and in the second place, they 
had had the exceptionally high prices of coal, which had affected 
their profits to the extent of about £1,000 for the year. The most 
serious interruption to their work and diminution of their profit 
during the past year had been the completion of their extensions 
at Loughborough, and the bringing of their tools into the new 
shops, and setting them to work. It was a great satisfaction to him 
to announce that those extensions of the works, and the unsettle- 
ment resulting from the same, might be considered as being prac- 
tically at an end, and they might look forward to reaping the benefit 
of their capital expenditure on new works during the current year. 
They had already begun to reap that during the last three months 
of 1900, but for a greater portion of the year they had suffered 
seriously from the disorganisation of work, which was unavoid- 
able, in shifting from one shop to another, simultaneously 
when conducting’ manufacturing operations, They had also 
suffered from a change of  managership at the works, 
likewise rendered unavoidable, as circumstances had occurred 
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which obliged their previous manager, Mr. C. E. Hodgkin, to resign 
his position and take up another post. He was glad to say, how- 
ever, that they still retained the benefit of his services, because he 
had accepted a seat on the board, which would no doubt be of con- 
siderable advantage to them. The directors had naturally taken 
great pains to endeavour to secure a first-class successor to Mr. 
Hodgkin, and they believe that in Mr. Leeson they had a gentle- 
man who would be able to show them what the new works were 
capable of doing in the way of manufacturing at a satisfactory 
profit for the company. Mr. Leeson had not had an opportunity of 
showing them what he could do in that way on the past year's 
accounts, but during the present year, if they were able to keep the 
works fully supplied with orders, there was little doubt they would 
be able to show figures as to the gross profit earned which would be 
extremely satisfactory. The new car shops were now completed 
and fully equipped for work. They covered about five acres of 
ground, and had a capacity for turning out a large number of electric 
cars completely equipped. He had mentioned, when they met on 
the occasion of approving the agreement of the British Electric 
Traction Company, that the company was now in a position to turn 
out electric cars of British manufacture throughout, that was to say, 
they manufactured at their works not only the car bodies, but the 
motors, the controllers, the underframes, and the trucks themselves, 
which hitherto had been almost exclusively of foreign manu- 
facture. They were, therefore, now in a position to turn the 
whole article completed from the company’s works, which 
put them in a very satisfactory position for the 
undertaking of traction work in this country. Another 
important event which had occurred during the past year was the 
agreement which they had entered into with the British Electric 
Traction Company, for the approval of whicha spccial meeting of 
the shareholders had been called last January. The agreement had 
only been in force for a short time, but there was every indication 
that their expectations in regard to it were to be realised, and that 
the agreement would be one of mutual benefit to the two com- 
panies. He believed that it would bring a large and increasing 
stream of orders for engines and generators, and also for electric 
tramway rolling stock, into the company’s works, at satisfactory 
prices, and he had no doubt when they met again next year he 
should be able to inform them that the agreement had had no unimpor- 
tant share in bringing about the satisfactory results which he 
thought they would have to report to them on future occasions. 
As to a further issue of shares, they would remember he told them 
last year that in order to complete their works and carry out all the 
extensions they had in contemplation they would require to issue 
about 30,000 preference shares and 30,000 ordinary shares, which at 
par would represent £120,000 of additional capital. They offered 
them to the shareholders, and almost exactly one-half was taken up 
by them, that was £60,000 of the £120,000 which they had estimated 
they would require, and that was all they wanted for the time 
being. Now, however, that their works were completed it was 
necessary to obtain the remaining £60,000, and for that purpose 
they intended. issuing a further 12,500 preference shares, which at 
par value would represent £25,000, and 20,000 ordinary shares, 
representing at par value £40,000, making a total additional capital 
issue of £65,000, so that their original estimate had in that case 
been pretty accurately borne out by facts, there being only a 
difference of £5,000 between the amount proposed to be issued now 
and the aniount they estimated a year ago as being necessary to 
close the capital account for the time being, and to pay for all the 
extensions and additions to the works. 

Mr. C. E. HopokiN seconded the resolution, and the repert was 
adopted. 


Woolwich District Electric Light Company. 


THE directors’ report submitted to the annual mecting held on 
Monday, March 25th, reads :— 


The direotors beg to present their annual report and statement of &ocounts 
for the year ended December 81st, 1900. The progress of the company during 
the year has been very gratifying, the increase in lamp connections having risen 
from 9,610 to 19,425, and the sale of current having increased from £3,372 in 
1699 10 £6109 in 1900. The result of the trading for the year including 
£68 10s. 8d. brought forward from last account, is £2,788 168. » which, after 
payment of debentures and loan interest, amounting to £762 6s. 8d.. leaves a 
po to be dealt with of £2,026 8s. 9d. The directors recommend tbat a 

ividend be paid at the rate of 5 per cent., absorbing £1,022, that £600 be 
placed to the renewal] fund, and that the balance be carried forward to next 
account. During the year the works have been largely extended, a lease 
having been obtained of additional ground adjoining the works. A new 
250 xw. dynamo set has been added, and additions to the boiler power, whilst 
the mains have been considerably extended. Further capital being required to 
meet the continued increase in the company's business, a resolution will be 
submitted tbat the capital of the company be increased to £50,000 by the issue 
of £25,000 shares of £1 each, which will be offered pro rata to the shareholders, 
Of the directors, Mr. J. C. Wigbam retires by rotation, and being eligible, offers 
himself for re-election. 


Mr. J. A. FINDLAY presided at the meeting, and in moving the 
adoption of the report, pointed out that compared with the previous 
year, while the sale of current has nearly doubled, jumping from 
£3,972 to £6,109, the expenditure had only gone up by a little 
over £700, and that if the price of coal had remained the same last 
year as it was the previous year, these expenses would have been 
£500 less. As the price of coal has gone down, a saving will be 
made in this item this year. The capital account shows a large 
increase, which is due to the great extensions of the company's 
business. In the past, the company had passed through a number 
of lean years; now they had entered on something more in the way 
of fat years, and there was every prospect of the improvement con- 
tinuing. 

Mr. GRIPPER (director) seconded the adoption of the report, and 
pointed out that the number of lamps connected were doubled in 
1899, were doubled again last year, and although they could not 
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expect to have them doubled this year, there certainly should be a 
very considerable increase. 

After the routine business of the meeting had been attended to, 
a special resolution was submitted by the chairman :—“ That the 
capital of the company be increased to £50,000 by the issue of 
25,000 shares of £1 each," and he remarked that the company owed 
their contractors a large sum of money, and that this issue was in- 
tended to put the accounts of the company in better order. When the 
shares are issued, there will be sufficient to pay off the amounts due 
to the contractors and leave sufficient in hand for this year's 
capital expenditure. He said he might inform the shareholders 
that they had been approached by the Council of the Borough of 
Woolwich with reference to the sale of their undertaking, and that 
if they were made an offer by the Council which they considered 
reasonable and a suitable one, they would call the shareholders 
together to consider it. Having got a very sound concern, they 
were not by any means inclined to part with it except at its 
full mercantile value. i 


County of London & Brush Provincial Electrie 
Lighting Company. 


THE seventh ordinary general meeting of the proprietors of this 
company was held on Thursday of last week, at Winchester House, 


Old Broad Street, Lord Rathmore (chairman) presiding. 


In moving the adoption of the report, the CHAIRMAN said it was 
a great satisfaction to his colleagues and himself to find that they 
had reached the stage in the progress of the company, to which 
they had through past years of difficulty, and sometimes of dis- 
appointment, looked forward; he meant the stage at which they 
were able to recommend the payment of a dividend, which was to 
a large extent provided out of the earnings of their London stations. 
Last year they were able to recommend a dividend from the 
profits realised by the sale of their interest in one of their subsidiary 
undertakings, but this year they were able to recommend the same 
dividend without the further sale of any of the interests in their 
subsidiary companies. Their Metropolitan stations had always been, 
and must always be, the backbone of the company's business, and it 
was to that part of the business that they must look in the future 
for the permanent, and he hoped increasing, rewards for their 
investments, and therefore it was a great satisfaction to all of them, 
that they had arrived at that stage in the history of the company. 
As to their associated companies, at Bournemouth last year the 
number of applications for current was very large; they amounted 
to more than 10,000. That had been considered by the Bourne- 
mouth Company a record year in their history, but this year they 
had contrived to go a shade better. There was also another feature, 
that the work of the construction of a tramway between Bournemouth 
and Poole was now completed, and no doubt the Bournemouth and 
Poole Supply Company would presently be called upon to supply 
the current for the working of the line. The revenue account of the 
Bournemouth and Poole Company had also advanced in a very satis- 
factory manner, which was all encouraging because it had been accom- 
plished in spite of the great disadvantage of the high price of fuel 
which prevailed during the greater part of the year. e result was 
that they had been able this year to pay a dividend of 6 per cent. 
on the ordinary shares, as against 5 per cent. last year. As to the 
Dover company, he did not think he could add anything to what 
had appeared in the report. There, too, had been substantial 
progress in the number of lamps applied for, and also in the demand 
for power and current for public purposes, the result being that 
their dividend was increased from 3 per cent. to 34 per cent. 
As to Coatbridge, he must confess that up to the present, that 
station had been the least successful of their ventures, but 
during last year a great change for the better had taken place. The 
number of consumers of current had more than doubled, and the 
number of lamps applied for had increased by nearly 90 per cent. 
The company had lately arranged terms with the neighbouring 
town of Airdrie for a transfer from the Airdrie Corporation of their 
lighting order; and an agreement had been entered into for both 
the public and private lighting of that town. At the same time, the 
interest of the Airdie and Coatbridge Tramways Company had also 
been acquired, and this year a provisional order was being applied 
for, with the consent and assistance, he believed, of the Coatbridge 
Corporation for the construction of tramways in Coatbridge. If, as 
there was every reason to expect, those plans should be successfully 
carried out, an entirely E red su would be opened up for the 
Coatbridge station, which hitherto rather languished for want 
of work. Turning to their London stations, they would remember 
that when he addressed them last year he called their attention to 
the fact that the Western Holborn and Camberwell districts were 
comparatively unproductive. He was glad to say that since that 
time those districts had turned out extremely well. The figures for 
Western Holborn were £2,206 for 1900 as against £470 for 1899, 
and for Camberwell £4,750 for 1900 as against £941 for 
1899. That increase had fully come up to the expecta- 
tions which the directors entertained that time last year, 
and he thought it gave very promising prospects for the future. 
Atthe City Road station the profit for 1900 showed an increase of 
98 per cent. over the figures of the previous year, and the average 
works costs at that station had been steadily reduced from 38d. in 
1898 to 2:4d. in 1899, and last year they were only 18d. That 
result was particularly creditable in a year when they had to con- 
tend with the abnormal high price of fuel. Another very satis- 
factory feature was the rapidly growing demand Yer current for 
power purposes, the increase for the year having been a demand for 
the equivalent of 798 K. p., while the applications up to date repre- 
sented equivalent of 1,941 H.P. It was in consequence of the rapid 
growth of that branch! of the company’s business that it had been 
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found necessary to increase their plant at City Road. The increase 
of profits for their Wandsworth station did not at first sight appear 
to be as satisfactory as those at the City Road, although they showed 
an increase of 40 per cent. When they remembered, however, that 
in the year ending December, 1899, one-fourth of the total output 
from Wandsworth was for current sold to the South London Com- 
pany, while during last ycar they did not sell a single unit from the 
station to any other company, and when they saw that they had 
notwithstanding made up the whole of that leeway, and now showed 
au increase of 40 per cent., he thought they would agree ‘that 
the results from their southern station were hardly less satis- 
factory than those from their northern station. So far as 
they had gone in the current year, the applications received 
compared in 8.c P. lamps very favourably with those received in 
the corresponding period of 1900; that was to say, up to March 
5th, 1900, they were for the two metropolitan stations 12,427, and 
up to March 5th this year they were 15,566. Again speaking of the 
two London districts together, the number of applications which 
they had received for current during 1900 amounted to the equiva- 
lent of 102,000 8-o.». lamps, which he believed was the largest 
nümber received by any London company during that year, and the 
units sold were 2,990,138, as against 1,766,515. He would also like 
to add that the net revenue of the company, excluding profits on 
investments realised, had shown extraordinary progress during the 
last two yeara, having grown from £7,285 in 1898, to £13,441 in 


1899, and to £27,526 in 1900; that was to say, the net revenue had 


practically doubled itself in each of those years. Concluding, the 
chairman said he thought the shareholders might heartily con- 
gratulate themselves, not only upon the rapid progress which the 
company had made during the past year, but also upon what he 
believed to be its encouraging prospects. 

Mr. J. B. BRArrHwaITE seconded the motion, which, after some 
discussion, was carried unanimously. 


South London Electric Supply Corporation. 


Tre directors’ report for the year ending December 31st, 1900, 
reads as follows: 


The board of directors have pleasure in presenting their report and accounts 
for the year 1900. On December 81st, 1899, the company were supplying 
current to the equivalent of 25,625 lamps of 8 Cr. On December 81st, 1900, 
the number has increased to 48, 392. At the present time there are on circuit 

uivalent of 45,482 lamps of 8 C. r. „ and applications have been received for 

er 2,890 lamps. There bas, of course, been a large consequent increase 
in Ed revenue, although, as & great peronon of the addit'onal lamps were 
mot applied for and connected unti e autumn, this increase is not sa 
apparent as it will be in the present year. It shows, however, on the accounts 
that the company has now reached a profit-earning stage, which, having regard 
to the general experience of electric light companies in the earlier ears of 
their work, is decidedly satisfactory. Had it not been for the unusually high 
price of coal during the greater part of the year, the net balance of profit 
would have been considerably larger. The length of roadway in which mains 
bave been laid is now 41 miles, comprised of 48 miles of high tension, and 
83 miles low tension ways, in which 823 mites of high tension and 88 miles of low 
tension cable have been laid. bese figures only denote feeders and 
distributors, service connections not being included. The erection of the 
remaining blant provided for under the various contracts has satisfactori üy 
progressed during the year. At the end of October last the dust destructor h 
to be shut down, in consequence of proceedings taken by the Lambeth Vestry 
for alleged effluvia from the chimney. In going through the accounts the 
sharebolders will doubtless note with satisfaction the great increase in revenue 
derived from the sale of current. To give the shareholders an opportunity of 
seeing their works, now in full operation, it has been thought well this year to 
hold the meeting at the offices of the company, at the generating station. In 
accordance with the articles of association, two of the directors, Alderman 
George Ellis, J. P., and Mr. Jacob Atherton, retire, but, being eligible, offer 
themselves for re-election. The auditors, Meesrs. Price, "Waterhouse and Co., 
also retire, and they being eligible, offer themselves for re-election. 


sure that they would agree that it had already proved a success. 
He would mention that their consumers were evenly divided 
all over their area in which they had powers, and that not- 
withstanding that a large number of these consisted of small 
shops and residences, led them to hope that the normal increase 
would be as steady and widespread as the work which had 
been done up to the present. No effort had been spared to 
obtain business by circularising and personally canvassing the 
inhabitants. Owing to the preponderance of ‘the small property in 
their district, the increase in the use of electric light was sure to be 
gradual, and it would therefore, in the ordinary course, be some time 
before they could see the demand come up to the capabilities of 
their station. The directors had before them eee tee to 
which at present he was not at liberty to more f refer, but 
which, if carried through, would produce an imnediate and very 
large increase in the consumption. If those negotiations were 
completed, as he hoped they would be, they would be able to con- 
gratulate themselves on a very valuable ‘addition to the company’s 
business. They had no doubt noticed the remarks regarding the 
shutting down of the dust destructor in the report. He would state 
that it had not been possible to arrive at any reliable result as to . 
the precise value of the destructor as a steam-raising factor and fuel 
economiser, and that regrettable incident had occurred just at a 
time when the refuse was becoming of a combustible nature and at 
a period when it would have demonstrated its utility more 
effectually. The Lambeth Vestry had first insisted on the erection of 
the destructor as being a necessity in such a crowded district as the 
whole of Lambeth, and therefore it had been built and worked on 
the most modern principles and with the utmost care. But as soon 
as it had got to work, the Vestry obtained an order to close it on 
the ground that residents in the district complained of it. The 
company had given instructions for the erection of an economiser 
and condensing plant, for the purpose of making provision for the 
utmost economy in the generation costs, and the economiser was 
now complete and in operation, and had already effected a 
very considerable saving in the consumption of coal. The 
condensing plant was in the hands of the contractor, 
and was being pushed forward rapidly. With respect to the 
thermal storage plant, there had been considerable delay owing to 
the non-delivery of the vessels, but these were now in a position 
for the plant to be completed forthwith. During the last three 
years the company had been g through a very unproductive’ 
period which had characterised the progress of every electric light- 
ing undertaking. There had been a succession of difficulties, but the 
directors were confident on having now surmounted them, and the 
business that the company had reached a profit-earning stage, and 
the directors believed that on the current year's working a dividend 
would be payable to the shareholders. 

Mr. J. ATHERTON seconded the motion. 

The CHAIRMAN, replying to questions, said it was pétisdiy true 
that their coal bill was very high. That was due, however, to the 
engines supplied by the contráctors being not so economical as had 
been stated. The matter was pointed out to the contractors who 
had refunded a portion of the sum paid. The company had now 
two or three engines which had been proved to be quite as econo- 
mical as could possibly be obtained. Their plant now was quite 
large enough to enable them to light 240,000 lamps. Respecting 
the lighting of the streets of the district, negotiations were in progress 
with the vestry, and he hoped for good resulte. 

The report was adopted. 

The two retiring directors having been re-elected, the proceedings 
terminated. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c. (SouTH LONDON ELECTRIC SUPPLY CORPORATION). 


Quantity uti:ised. Quantity expended in distribution. 
Board of 8 d K | | Total pe a 12 98 
rd o sed on works on circuit, 
Sold to 5 | , Quantity 

Trade u its for lighting, . In batteries quantity equivalent in 

generated. consumers. | meter testing, Total. and motor In feeders. : 1 | Total accoun W 8 0. 7. 
motors, public alternators. : for. Dec alat, 1900. 

arc lamps, &c. 
1,5.8,082 F 9 8,131 82?,310 | 1,250,441 103,997 97,223 | 104,683 314,852 1,195,298 19,989 | 48,821 
i 


—— —— ͤ ͤjäH M nn —— — ——— — 


The meeting was held on March 27th at the offices, Bengeworth 
Road, Loughborough Junction, S.E., Mr. George Ellis, J.P. (chair- 
man) presiding. 

In moving the adoption of the report, the CHAIRMAN said the 
accounts which they had placed before them, although they did not 
show a profit over those of 1900, would undoubtedly have been 
much greater but for the abnormal price of fuel during the whole of 
the past year, the increase on that material having been 35 per cent. 
They would notice that the actual number of lamps added to the 
circuit had been 17,697 of 8-c.P. and that day the total number 
stood at 45,863, besides which they held applications for a further 
3,552 8-c.P. lamps. Had this increase been spread over the whole 
of the year the effect on the company's revenue would have been 
much greater, and as the demand for additional lamps still con- 
tinued, the profits of the company for the future appeared likely to 
be satisfactory to all of them. In March of last year the price for 
current used for lighting purposes was reduced from 6d. per unit to 
54d., and for that of power and heating from 4d. to 2d. per unit. 
'l'he board had also introduced a scheme for installing six lights on 
consumers' premises absolutely free of all cost to them, and when 
he told them that there were as many as 205 consumers wired under 
that scheme, and in addition to the six lights thus installed, the 
eonsumers had added many lights at their own expense, he felt 


Liverpool District Lighting Company. 


THE annual meeting took place in Liverpool on Wednesday last 
week, Colonel A. H. Holme presiding. The report, of which the 
principal items were given in last week's ELECTRICAL REVIEW, was 
adopted. 

The CHAmuax remarked that at Waterloo and Crosby the 
company's business was rapidly developing, the lights having 
increased from 127 in 1897 to 7,122 at the present time. With 
respect to the suggestion of purchase by the Waterloo Local Board, 
the shareholders might be quite certain that the directors would 
only sell at a profit which would recompense them for the long time 
they had waited. 

Messrs. Harold Cunningham and Holbrook Gaskell, jun., were 

re-elected directors: 

In replying to a vote of thanks, the CHAIRMAN said that the 
directors considered the question of acquiring the local electric 
tramway, but they thought that they had better stick to their 
own business. The company had, however, secured themselves 
absolutely so far as the electric lighting of the company’s district 
was concerned. They could not be overtaken either by the local 
authority, the Overhead Railway Company, or "Mie Lancashire 
Power Company. 
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Dover Electricity Supply. Company. 


Tue directors’ report, presented at the meeting held at Dover 
on Wednesday, April 3rd, reads as follows :— 


The directors beg to submit their report with balance-sheet and accounts for 
the year ended December 31st, 1900. The results obtained in the year under 
consideration must be regarded as satisfactory, baving regard to the excep- 
tionally high price of fuel and other materials. 
in spite of the increase in cost of production, the best interests of the share- 
holders would be served by making no temporary increase in the price of 
current. During the year applications have been received for an équivalent of 
8,002 lamps, showing a steadily increasing rate of expansion. The output to 
private consumers shows an increase in 1900 of 90 per cent. over that of 1899; 
and this rate of progress is fully maintained in the present year to date. The 
directors have also to report with satisfaction the growing use of electric energy 
for motive power purposes. Electric motors are in use in the town for a variety 
of purposes, and others are being installed. As will be seen from the accounts, 
& considerable capital expenditure bas been necessitated during the past year 
by extension of mains, and the installation of a large direct current set for 
power purposes. Under the terms of an agreement entered into with tte 
Admiralty Harbour contractors, a large amount of energy will be required for 
their purposes during the present and the next few LONE. Further capital 
5 per cent. preference shares was created during the past year, and a small 
amount thereof issued as required, at à good premium. The steady growth of 
the company's business will probably render it desirable to issue the balance of 
these shares during the current year. The directors of the company have been 
approached by the Dover Corporation with a view to the transfer of the under- 
taking to the Corporation, but in view of the prospeots of the compan 
indicated by the progress hitherto made, your directors do not advise a sale to 
be made. The gross profits of the year amount to £2,986 10s. 6d. After paying 


debenture and other interest, the directors propose to include an amount : 


brought forward from 1899 and recommended in their last report to be applied 
to suspense account. The net profit account will then show a balance of 
£1,759 11s. 4d , out of which the directors recommend the payment of a dividend 
of 3à per cent. on the ordinary shares. The retiring director is Sir William 
Crundall, who, being eligible, offers himself for re-election. "The auditor, Mr. 
R. H. Marsh, chartered accountant, also retires, but is eligible for re-election. 


Stock Exchange Notices.—The Committee has appointed 
special settling days as under:—Wednesday, April 17th: Baker 
Street and Waterloo Railway—34,601 ordinary shares of £10 
each, fully paid and £6 paid, within Nos. 1 to 34,601; and 66,000 
4 per cent. preference shares of £10 each, fully paid and £6 paid, 
within Nos. 1 to 66,000. The Committee has also ordered the 
undermentioned to be quoted in the Official List:—W. T. Henley’s 
Telegraph Works Company, Limited.—Further issue of 5,000 
ordinary shares of £5 each, fully paid, Nos. 30,001 to 35,000; and 
5,000 44 per cent. cumulative preference shares of £5 each, fully 
paid, Nos. 30,001 to 35,000. Applications have been made to the 
Stock Exchange Committee to allow the following securities to be 
quoted in the Official List :—British Electric Traction Company, 
Limited.—Further issue of ordinary shares of £10 each. 


Anglo-American Telegraph Company.—The directors 
have resolved, after placing £6,000 to the credit of the renewal 
fund, to declare an interim dividend for the quarter ending March 
3ist, 1901, of 158. per cent. on the ordinary stock, and £1 10s. per. 
cent. on the preferred stock, less income-tax. 


Prospectus.—The Tynemouth and District Electric 
Traction Company, Limited, closed ite list of subscriptions for an 
issue of 6,000 (£5) 5 percent. preference shares, on Friday last. 
The concern is promoted and engineered by the British Electric 
Traction Company. 


, Eastern Extension, Australasia and China Tele- 

graph Company.— The directors have declared a dividend for the 
quarter ended December 31st of 2s. 6d. per share, together with a 
bonus of 4s. per share, or 2 per cent., making a total distribution of 
7 per cent. for the year 1900. The dividend and bonus will be 
paid on April 25th. 


Eastern Telegraph Company. — The directors 
announce a dividend of 34 per cent. per annum on the preference 
stock for the quarter ending 31st inst., and an interim dividend of 
1} per cent. on the ordinary stock for the quarter ended December 


alst last. 
, — Iu 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending March 
29th were £426; corresponding week last 17 £876; increase, 460. 
Total to date, £5,089; corresponding period last year, £4,598 ; decrease, 
£491. Miles open, 83. Partly electrical and steam. 

Blackpool and Fleetwood Tramways.—The receipts for the weck ending March 
80th were £147; corresponding week last year £201; decrease, £54. Total 
to date, £1,883 ; corresponding period last year, £2,078; decrease, £190. 

Bristol Tramways and Carriage Company.—The receipts for the week endi 
March 29th were £8,581 4s. 6d.; oorresponding period last year, £2,55 552 
Bs. bd. ; increase, £1, 029 1s. 1d. 

Central London Railway.—The receipts for the week ending March 80th, 
were £6,228; previous week, £6,188; increase, £40. Total receipts to date 
(18 weeks), £7 Miles open, 6. 

City and South London Railway.—The receipts for the week en Maroh 
81st were £2,115; Pod e g week last year, £1,860; nerean ah bi 
extension 1 £755. Total to date, 851; 1.447 180 peri ast 
year, £15,999; increase, £10,413. Miles open, 1901, 42 1900, 9j. 

Dover Corporation Tramways.—The receipts for s pinta ending 
80th were 4158 7s. 8d.; oorresponding week last year, £145 4s. 9d. 
increase, £8 28. 6d. Total to date, 21,998 bs. "Hai corresponding period 
last year, £1,868 186. 104d. ; increase, £129 6a. 2d. Miles of track open, 8; 
Car miles run, 1901, 4,957; 1900, 4,942. Number of cars, 11. 

Dublin United Tramways Company.—The receipts for the week ending 
March EU were as follows :—D. U. T. ae electrio oars, £2,929 8s. 5d. 
D. 8. D. Co., electric cars, 2620 10s. Od.; total 19 13s. 5d.; ocorre- 
mondine week last rear—D. U. T, Co., electric cars, 23,896 18s. 9d. ; ditto, 
horse cars, £48 7s. Oo., electric cars, £653 11s s. Bd.; to total, 
£8,588 128. d.; 5 r^^ 138 10d.; segregate to date, 15 88. 7d.; 
aggregate to date last year, £43,869 128. crease, yer 16s. 9d. The 
mileage worked is 45 miles electrically, as 42 miles electrically, 
2 miles by horses, for the corresponding period last year. 

Liverpool Overhead Railway.—The receipts for the week ending March 
3lst were £1,462; corresponding week last year, £1,277; increase, £185. 

Total to date, £19, 206; corresponding period last year, £18,187; inorease, 
£1,069. Milas open, 6 miles 67 oheins 


March 


The directors considered that | 


STOCKS AND SHARES. 


Tuesday Evening. 
THE Easter holidays, besides necessitating the inditement of this 
article a day earlier than usual, are preventing business in the Stock 
Exchange to no small extent. A fair amount has been done in 
Electricity Supply shares and Traction descriptions, but the dear- 
ness of money co-operates with the holiday season in keeping prices 
down. The general tone this week has remained. very steady, and 
it is better for the market that prices should not fluctuate too sharply. 
If they do, the investing public looks askance at the erratic move- 
ments and goes to some department where a steadier level is 
maintained. For immobility of price, however, the higher class 


Electricity Supply division is difficult to beat. 


‘There is still, at the time of writing, no official declaration with 
regard to the new issue of Debenture stock by the Charing Cross 
Company, but our hint of last week has not passed unnoticed in the 
market. The emission may be daily expected. Another new 
capital appeal is being discussed, the British Columbia Electric 
offering a large amount of fresh shares. In consequence, the 
quotations for the old Ordinary and Preference have declined to 63 
and 10 respectively. There is a consistent demand for St. James's, 
Westminsters and Kensingtons, and the available supply of gilt- 
edged stocks in the electric market grows smaller and beautifully 
less each week. 


Some delay in the issue of the London Electric Company's 
report has created a bad impression in the Stock Exchange, which 
is always ready to jump to the conclusion that directors do not 
keep back their usual statement when they can unfold a flattering 
tale. 


Edmundson’s new Preference have just passed through their 
special settlement. The price of the shares is 4 premium over and 
above the issue price of 5s. premium. Concurrent with this settle- 
ment the Johnson-Lundell Electric Traction shares have also come to 
account for the first time. The making-up price of the £5 shares, 
£3 paid, was fixed at 24 to-day, but the quotation is merely nominal. 
Buyers could be readily accommodated at 50s., but what figure a 
seller would get for the shares we cannot tell—certainly consider- 
ably less than the making-up price. The market is almost as bad as 
that for Baker Street and Waterloo Railway shares, in which, by the 
way, a special settlement has been fixed for Wednesday, April 17th. 
There is a certain amount of grim irony in appointing a '*settlo- 
ment ” in the shares of this London and Globe incubus. 

Telegraph securities are void of life, but prices keep up with 
determination. The market is looking for a very favourable report 
from the Eastern Extension Company, but hardly likes to put up the 
shares on the strength of a vague anticipation. Anglo-Americans 
are a little better market. It is freely stated that the company is 
suffering only slightly from the German competition, and the 
declaration of the usual quarteriy dividends has had a soothing 
effect upon nervous holders.  Half-a-dozen investments in the 
telegraph list are now quoted as ex dividend+-Commercial Cable 
capital stock being also ex bonus—and beyond the alterations 
produced by this recission there is uns quotable alteration in 
prices. 

Its stronger backing is still assisting the British Electric Traction 
market, and the strength of the price is well maintained. Anglo- 
Argentine tramways shares remain at 4, although the company’s 
report is not rosy reading. It would appear that the line is by no 
means electrified as yet, although the directors are assured by the 
Argentina Electric Traetion Company that the work is being 
pushed on as rapidly as is consistent with reliable construction. 


In the electric railway market there is some interest aroused over 
the statement that at the end of this month the Metropolitan 
District Company proposes to reduce its season ticket rates, and 
also to issue seasons for third class travellers. This is obviously 
an effort to regain some of the traffic captured by the Central 
London, but we doubt whether it will make much difference. 
Those who have become accustomed to the “Tube ” are not likely 
to return to the dirty District, even though the latter's fares are 
lowered. Central London proprietors can, therefore, afford to smile, 
and keep their shares. . 

Babcock & Wilcox Ordinary have hardened to a trifle over £3 on 
the issue of the first annual report since the company’s reconstruc- 
tion. Expansion and extension are the keynotes of this document, 
which provides pleasant food for the thoughts of shareholders. 

The manufacturing section is somewhat neglected. National Tele- 
phone 4 per cent, Debenture is a dull stock, and can be picked up 
at 98—perhaps a trifle cheaper. With all the millions of capital 
behind it, the stock does not seem dear, but the Telephone Company . 
finds few supporters of ite shares in these latéer days, and there are 
many more sellers than buyers of its issues. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Pont Closing Closing dur n 
Present | AMB. Dividends for otatio nd 
Issue. N share the last three years. E Srl saa: "Apri dud, 
1898. 1899. | 1900. 
96,900 | African Direct Telegraph, 4 95 Debs. dux xs 99 —102 
119,700 | Amason Telegraph 5 Y Debs., Nos. 1 to 1, 250 Red. m y isi we | 55 — 65 
822,700 | Anglo-American Telegraph ... . |Btock| £3 98. 73/6 | 33 50 — 53 
9,088,540 Do. do. 6% Pref. Sex P .. [Stock 69,16 9516 94 — 96 
9,088,540 Do. do. Deferred ivi ae ^. |Stock|18s. 95/£1 78. 5s. 8 — si 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... is eee - 543 4 $ ds 3 — 
18, 333,900 Commercial Cable 00 | 8 8 . |165 —175 
1,589,496! Do. do. Bterling 500 year 4 4 Y Deb. Brock Bed. Stock] ... oe .. 1102 —104 
16,000 | Cuba Telegraph be 10 8 7 V . 7 — 83 
6,000 Do. 10 96 Pret eee [I1 eee eee eoe 10 10 eee 16 17. 
12,931 Direct t Danis Telegra TT. [ITI 5 & 4 y^ 4 y^ 3 — 4 
6,000 do b Qum. Pret... ese eee TT TT TII 9 — 10 
$0,000 p. do. 43 ‘ TI) mr TTI 50 - eec eee ece 100 — 104% 00 —104% 
60,7102) Direct United States Cable sóu ..| 20| 34% 3 3 | 9$— 10} 92—10} x 
108,300 | Direct West India 18 44 Reg. "Deb... aay .. | 100] ... EN .. | 99 —102 
4,000,000 | Eastern Telegraph, Ord. yas sse .. (Stock! 7 95 | 7 . 143 —148 
1,826,888 Do. 9 Pref. Stock ees eee 100 eee TT eee 93 — 96 
1,432,268 Do. Mort. Deb. Stock Red. ... Stock| ... s .. (113 —117 
250,000 | Eastern Extension, 33 and China Telegra 10 7 V7 V. | 144— 143 
50,000 Do. Nos. 250 0001 to 300,000 d £3 prn. al ape | eu x *. | 13$— 143 
god Do. 4 95 Deb. Stock 111 —116 111 —116 


900 Eastern and South African Telegraph, 4 r4 Mort. Deb. ` 

! Nos. 1 to 3,000, red. 1909 
200,000 Do. 4 95 Reg. Mt. Debs. (Mauritius Bub. rn 25 T .. |101 —10495 |101 —104% 
180,227 | Globe Telegraph and Trut. " 54% SN 98— 1 98— 10} 
180,042 Do. do. : 6 y^ Pref. eee is 6 eee eee 142— 153 142 — 153 
150,000 Great Northern Telegraph, of Copenhagen 10 |124 32 — 84 92 — 34 
82,000 Halifax and Bermuda Cable, 4j lst Mort. Debes., ) 100 

within Nos. 1 to 1 mes osos 


99 —102 99 —102 


.. |99 —102 | 99 —102 
25 10 % 10 x — | 47 — 51 | 47 — 51 


17,000 eee Telegraph  ... 

100,0007; London Platino-Brasilian Telegraph, 6 Y Debs. . 100 .. |103 — 106  |103 —106 
72,680 | Montevideo ess alate Hd „Nos. 1 to 72,680 .. acs 1 0x5 245 ie i- 1 i- i 
86,492 Do. do. 5 96 Pref., Nos. 1 to 86,492 1|4 T. ae — 1 I 1 

590,000 | National Telephone, 1 to 590,000  ... $us eos ves 5 | 6 5 5 31— 38 3 38 
15,000 Do. 6 J Cum. 1st Pref. ... - *, 106 6 6 11 — 13 11 — 13 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 10 — 12 10 — 12 

250,000 Do. Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 & 4§— 46 4§—. 46 

2,000,000 Do 94 95 Deb. Stock .. Stock 31 3$ 3i 90 — 93 90 — 93 

500, Do. 4 Ep Stock Red... 100 | ... . |4 % | 97 —100 96 — 99 

171,504 | Oriental Telephone an Nos. 1 to 171, 504, fully paid 15 5 — 13 — 1 

100,000 Pacific and European Tel, 4 1% Guar. Debe., 1 to 1,000 .. | 100 E 99 —102 | 99 —102 
11,839 Reuters. ees eee eee 8 5 % 5 Y 71— 8 71— 8 

3,381 Submarine Cables Trust - - ove - vee | Cert. et 124 —129 |124 —129 
58,000 | United River Plate Telephone 56 |7 € 44— 5 44— 5 
40,000 Do. do. 5 % Oum. pret, Nos. 1—40,000 b , 4t— 5} 

179,947 Do. do. 5 % De Stock i 103 —106 103 —106 

171,000 | West African Telegraph, 5 % Debs... 100 . | 97 —100 97 —100 
$0,008 | West Coast of America, Nos. 1—30,000 and 53, 001—653, 008 23 i— 1 

150,000 Do. do. 4 Æ% Dets., 1—1,500 gua. by Bras. Bub. Tel. | 100 99 —102 99 —102 

207,990 | Western Telegraph, Ltd., Nos. 1—207,930 4| 1017% 7 139$— 14} | 132—141x 
75,000 Do o. 5 J Debs. ind series, 1906 .. | 100 "A 101 —104  |101 —104 

848,777 Do. do. 4 Deb. Btock Red. ooo [Ir 100 ecc 102 —105 102 —105 
88,921 West India and Panama egraph e eee ee [11] 10 3 % §% 1— į 1— 
94,563 le do. 6 7 Oum. ist Pref. ee 10 TI 6 — 7 6 — 7 

669 Do do do. 6 Oum. 2nd Pref ee 10 eee TII ees 5 — 7 5 or 7 
80 VUUS Do. do. do. 5 V Debs., Nos. 1 to 1,800 100 TT eee eee 103 —106 103 —106 


ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brom BAND ee Lt. Sup., Fi 101 to 19,761 5 6 6 5 6 B | 7$— 8i 32 — 82 m a 
12,000 e do. 7%, Cum. Pref.... bj .. is ii 8i— 8% = Bee 
50,000 | Obering Gree and Strand . Suppl ‘ - 58 9 9 P | 9 — 10 95 — 10 xd 944 98 
B cube matty enten , Por lig . BE | al con 
000 |° y ace ees | — — 5 
150,000 Do. d i do. Deb. "Btock Red. ee Stock eee eve TII 09 — 119 109 —119 TP eee 
70,579 | City of ET “Electric = grey . 579... | 106 1 7 — 8 7 — 8 770 e 
40,000 H Cum. Pref., 1 to 10 6 A . |13 — 14 124—134 xd n 
400,000 De Deb. Btock, Sori Eke L 1 at £115) all paid — 8 5 ies .. |121 —126 121 —126 ae is 
40,000 County of Lon api alas ec. 9 10 nn 4 14 8 — 9 8 — 9 
20,000 do. do. 40,001 60 10;6%| .. a [11j— 12} 111— 124 
200,000 De 44 % Deb. Stock, Pror. 2 (all paid) Ed. — er ie .. |100 —109 106 —109 à 
35,500 | Edmundson's Elec. Corp., 27 Shares dus 517%] x «es 42— bł 42— bł 543, 
75,000 Do. do. 41 95 1st Mort. Deb. Btock. „ 100 e .. {108 —106 |103 —106 105 . 
110,000 | London Electric Supply oem Limited, p Wi 989 .. Ne s 1— 12 1j— 12 m 
49,840 Do. do. do. 6% Pref. 5 6 P ‘ie 3— 5 31— 4} 
250,000 Do. do. do. 4% 1st Mt. Db. Btock Rd. Stock| ... 8 .. | 98 —101 98 —101 S 5 
85,000 | Metropolitan Electric Supply, 101 to 62,500 is 10 5 5 6 „ | 12 — 13 111— 123 12565 12 
220, 0007 Do. 44 Mortgage oe Btock gem us * |110 —113 110 —113 sae de 
250,000 Do. 34% Mort. Deb. Stock Red. .. Stock dis .. |97 —100 97 —100 973 | .. 
6,452 | Notting Hill Electric Lighting 25 tes 95 ..| 1016 7 7 B 1 1 154— 16i s - 
40,000 | Bt. James's and Pall Electric Light, Ord... ee 5 143 14 ne 131— 144 | 184— 144 144 | .. 
20,000 Do. do. 7 Y Pref., 20,081 to 40,080 5 7 7 — ee 
150,000 Do. do. 31 Deb. Stock Red. eee 100. ece eee eee —101 98 —101 1001 ee 
12,000 | Smithfield Market Elect. Supply, | ses 55 ist b| Sa iss Jes 2— 9j 2— 2 is 
50,000 Do. do. Deb. avi re | 100 | s: i 80 — 90 80 — 90 Sag 
65,000 | South London Electricity 8 vy, Gee ds T 5 24— 34 24)— 33 za 995 
70, 00 Westminster Electric Supply, 101 to 80,000... wee 512 * 19 % 103% 114— 124 | 114— 123 124 | 1143 
* Subject to Founders Shares. dE an on Liverpool Stock 
shares are in 
au ELITS AMMESSA em 
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SHARE LIST OF ELECTRICAL COMPANIES.—Ontinued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 
Presen pucr Dividends tor Olosing 
le NAME. Share| the last three years. reg 
20,000 British Aluminium 7 Cum. Pref. .. tes 10 TP ry eos 74— 84 
,000 Do. do. 5% 1st Mort. Deb. Stock Bel .. [Stock] ... isi wo. | 91 — 95 
45,000 | British Electric Traction i 10 6 i 15 — 16 
50,000 Do. do. 6 €) Cum. Pref. ies ..| 10| .. — * 111— 123 
350,000 Do. do. 5% P Debenture Stock Stock yis .. |120 —123 
85,0002 British Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... | ... sw eee 3k—c À 
50,000 Do do. 6 ox Cum.Pref., 1—50 000 f vee | oe TA si DP— $ 
500 f Do. do. 43 % 1st Mort. Deb: is 100 jis . | 8 — 90 
70,000 | British Insulated Wire Ord. . " e | 5|15 95 20 J 15 %| 10 — 11 
70,000 Do. do. 6 Cum. Pref. swe ass 5| .. s 5$— . 61 
90,000 Brush Elecl. „1 to 90,000 " 2| 5 6 . 14— 1i 
90,000 Do. o. | Non-oum. 6 % Pret, 1 to 90,000 1 26 6 . 24— 28 
125,0002 Do. 45 4 Perp. Deb. Stock .. [Stock]... sae .. |103 —108 
108,710 Do. perp. tnd Deb. Stock Stock $ .. 101 —108 
,000 | Callender's Gaile NH Nos. 1—30,000 .. 5 15 Z| 15 .. 15 — 16 
40, 000 Do. do. 5% Cum. Pref. 855 5 i - ; 
90,000 Do. do. 44 % 1st Mort. Deb. ‘Stock Red .. [Stock] |... : .. |109 —113 
206,297 | Central London Railway, Shares T 10 | ... is 82— 9} 
78,703 Do. do. ` Pref. half-shares.. T s 5| .. : - 43— 5 
78,703 Do. do. Def. do. T) 260 5 TTI ° rr 4 — 
855,000 oa and Perth London Railway  .. . |Btock| 23 12%] 14%| 46 — 50 
37,500 Ord. shares Nos. 22,501 to 60,000 .. 10 2 Pss i 4— 6 
54,000 Crompton 4 To Nos. F 18 E e E 3| 6% 78%) .. 31— 32 
5 95 1st 0 
100, 000 E100, and 901 to 11, 000 of £50 red eee ese eee e 100 —103 
99,261 dison & Swan Utd. EL Lgt., “ A” ghares, £3 pd. 1 to 99,261 5; 6 6 is 11i— 2 
17,139 Do. do. do. “A” Shares, 01 —017, 139 5 6 6 is 3 — 4 
344,023 Do. do. do. 4% Deb. Stock Red ..1[1100| , js 4 |87 — 89 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certa. all pd. 100| .. | .. | .. | 96 —100 
112,100 | Electric Construction, 1 to 112,100 ... - 2| 6 & 6 I 17— 2} 
25,000 Do. do. : Cum. Pref., 1 to 25, 000... ae 2| 7 ai bs 3 
182,500 Do. do. Perp. 1st Mort. Deb. Stock Btock| ... s .. |101 —104 
9,6007 | Greenwood & Batley, " 95 Cum. Pref., 1 to 9,600 ... ..| 10| 7 7 & . |10 — 11 
35,000 | Henley’s (W. pi Telegraph Works, Ont is à sus 5 | 14 15 20 Y 15 — 16 
$5,000 | Do. do. 1 des 5| 7 iss 6 
50,000 Do. do. do. 4i ort, Deb. Stock... Stock .. |107 —111 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10|10 Y 10 * ass 151 — ET 
800,000 Do. do. do. 4 95 1st Mort. Deb ... .. | 100 | ... 
97,500 Liverpool Overhead Railway, Ord. iss ..| 10) 3 38% six 3 — n 
10,000 f Do. do. Pret., £10 paid “a ..| 10 is 13} 
$7,350 | Telegraph Construction and Maintenance ... oe | 12 174% E — 41 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 —104 
9 Telegraph coma ania Ord. Nos. 1 to 20,000 ... 5| 8 Y, 12 " pe — " 
20,000 Do. 5 % Cm. Prt. Nos. 1 to 20, 000.. 5 
540,000! Waterloo and City Railway, Ord. Stock... . 100 3 * 9 ＋ 9 L4 d 97 


t Quotations on Liverpool Stóck Exchange. 


t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY 


QUOTED. 


rte ee Telephone Reine. le oa re N 8/—4/- K n and Knightsbri Ligh £6 (faly 
National E miring, M "pub na. ist Preference Cumulative 6 225 (tally » T De- 
Oldham 1 and Hyde Electric reid pa DEA 4 16—17. 102—104. Dividend, 1900, on 
bo. pa.), 19—11. *T, Parker, ker, 410 (fully paid), 161. 
* From Birmingham Share List. Bank rate of discount 4 per cent. (February 21st, 1901). 
MARKET QUOTATIONS, Tuesday, April 2nd. 
CHEMICALS, &o. This week. Last week. Ino. or Deo. METALS, &o, (continued.) This week. Last week. or Deo. 
a Aoid, anne ee eo per owt. 6 2 b . 9 Copper Sheet eo ee ee per ton £84 £94 10 10s. dee. 
a oe trio ee ee se per owt. > - 9 oe Rod ee ee e e per ton £84 £84 10 10s. dee. 
G LT | Oxalio ee ee ee per owt. 82/- 82/- 0 6 os (Electrolytic) Bars e per ton £82 £82 ee 
@ „ Sualphuric.. 995 .. per owt. 6/6 5/6 r 6 n " Sheets . per ton 290 £90 - 
1 T va Por owt, . 89/- . 9 n T Rod . per ton 284 £984 1 
a Ammonia, Muriate (orysiel) .. per ton £88 10 £88 10 ; 6 » " H.O. Wire per lb. 4 4d. inc. 
a 1 .. Per ton £80 E f Ebonite Rod .. oo 0. per lb. . . ae 
a Bl powder oe . perton £1 £1 T f Sh per lb, 6/- e . 
a B of Carbon .. » per ton £15 £15 , n German Silver Wire . per lb. rh . 
a Borax ae ‘ perton | £1710 217 10 os h Gutte-percha fine . . per lb. : . 
a Bensole Vite per gal. q/- JJ- aa h India-rubber, Para fins . per lb. | 8/63 to 8/7 | 8/64 to 8/7 c 
a2 „ „Per gal. 6/6 6/6 « 1 Sheets .. . per ton £18 £18 ae 
a Copper Bulphate . per ŝon £25 £25 „ Pig (Cleveland warrants) .. per ton 45/6 45/6 T 
& Lead, Nitrate. per ton £25 £25 e 1 » rea aa dg per ton 2 From £11 - 
a „ E hite Dugar per ton £81 £81 " 4. .. per toni 70/- to 72/6 | ?0/- to 72/6 ‘a 
: M'hylated P per x aic P n oo € us Wie’ galvanised No.8 .. per ton P3 PE we 
a Nephihe Be ee Per gal. 6/6 5/6 is 9 Lead, English Ingot per ton £18 10 70 218 15 dec. 
@ Potash, 3 Per 7 e ee g 99 $9 Bheet ee ee per ton 215 £15 * 0 
a n per ton és m Manganin Wire No. 98 .. .. per lb 8/- BJ- id 
6 v per ton £296 £95 i g Mercury vs $a i per £9 9 6 £920 sè 
e Shellac v per owt. 64J- 64/- << d Mica (in original cases), small .. per 8d. to 9d. | 8d. to 9d. M 
a Bulphate of MES per ton £4 10 44 10 T d n " s» m per ib. | 1/9 to 23/9 | 1/9 to 9/9 ke 
a Bulphur, Sublimed Flowers . per ton &6 5s. £6 r d » large .. perib to 9/8 to 7/8 ee 
s " 5 od .. per ton £5 10 £58 10 . p Pirphor Bronse, plain casings per ib to 1/8 to 1/8 ee 
. Lum .. per ton £5 £5 3 " ed bars & per lb. to 1/4 to 1/4 ^ 
: Boda, Caustion (white 70 %) .. per ton £10 15 £10 15 . p T " eee per Ib 1/8 m 1/8 es 
a n 81 = m per on 44. £8 i S MEUM ee per oe i 5 108. $0 1/0} is 
a chroma’ 9 casks 0 e ee um Bronse e e [3 
ET 20 een oe ton From als i i «s 
METALS, &o. " £11710 | £119 to P 
b Aluminium Wire, in ton lots.. per ton £924 29224 f n» foil T . per lb 1/9 1/9 ks 
hee uA ton lots per = £191 2191 1 wire, Nos. 1 to 18 per lb. 1/9 1/9 T 
p Babbitt's metal in per ton | £80 to 2145 £80 to £145 p White Anti friction Metala — 
e Breas (roiled aum to iy basis por b. 7 “ White Ant” bran per ton| £40 to 470 | £40 to 470 " 
E be (brased) lb. 1 10d. J Yarns, Cotton eee 101b. bond per ib 9d. 9d. 
© n » (solid drawn) per lb. „ Bos .. perlb 6d. 6à. 
6 „„ W as per Ib. . „ Hemp, 8 ply 10 Ibs, per lb 
e Copper Tubes (brazed) per lb lid. lid. š Russian, e e. per . 
" „ (solid drawn) per lb 1024, 1034. m 1 un Jute, 180 Ibs. rove per ton £14 £14 
g Copper Bars (best selected) . per £94 10 | 100, deo. o, Sh t. (Vielle Montagne vnd.) perton| 41 £2 i 
Icy c in qo, rad Peel ear I-— P X DM 
un " essrs. James ' m Messrs. W. T. 
Applied py "| ¢ Messrs. Thos. Bolton & Bons, Quotations | f . Jackson & Till ed py] * Messrs, P. Ormiston & Bons. 
4 Messrs. F, & Bons. 4 Messrs, Bolling & Lows, e Messrs. Johnson, Matthey & Qo., Lad. 
e Messrs. Gmith & Ce. j Messrs. Henry O. Yeo & Os, 9 The Phosphor Beense Company, Lod, 
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SOME NOTES ON POLYPHASE SUB- STATION 
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29 | I ere | By A. C. EBO ATL, Member 
28 ECT qoe d e Esp sd EE] (Abstract of paper read on Thursday, March 14th, 1901.) 


27 LLL 
26 aoe I (Continued from page 560.) 

25 HR AER HH THERE are two commercial ways of regulating rotary converters, 
24 E -FHHHHEPRHHHHHHS- each depending upon the same principle, namely, that of altering 
23 * the pressure on the slip rings in order to get a corresponding altera- 
22 BE AING |(V.M^8) | |] ]. tion on the direct-current side; as already pointed out, the ratio of 
21[1— cep T the two pressures is practically a constant. The first method con- 
20|] NEBREENEBNEERENEEE sists in varying by hand the impressed pressure on the slip rings, 
m BENNMENMENENEEREESEN either by altering the ratio of transformation of the step-down 

19 es ” 
18 E F transformers, or by means of an induction regulator.” In the first 
aes ET I ETRE case the step-down transformers are so arranged, in conjunction 
17 > eI "ele LI with a multiple contact switch, that either the number of secondary 
16 SELTER = ——I— or of primary turns can be altered by hand ; the regulating switches 
15 E | SPELTER | alil are interlocked, so that the turns are cut in or out simultaneously. 
It is obvious that this method has several disadvantages, ul TP 
serious being those of first cost and difficulty of operation. the 
LEAD (ENGLISH). regulation is performed on the primaries, the switches become some- 
ps 1 4 5 6 781112131415181920212225 2627 28 29 what difficult and expensive to construct properly, on account of ane 
high pressure of the circuits into which they are connected, while 
19 H4 2944-444 -H4-2H if the regulation is performed on the secondary sides, the expense 
18 I becomes even greater, on account of the beavy currents to be 
g 17 ENERERBSEBEEEBSEESEEE handled; the difficulties that arise with the contact surfaces of all 
16 MENENESEEEEENEERENMEE regulating switches for heavy currente are well known. In addition, 
15 ke J a there is the difficulty of arranging such switches to regulate 
14 Dino SSRs E gradually, and to avoid short-circuiting the sections of the trans- 

Litt errr 


former winding connected to the contacts of the regulator as these 
sections are being cut out or in. 
' On account of difficulties connected with insulation, induction 
IRON. | T regulators should be connected into the secondary circuits of the 


Man.1456781112131415181920212225 26 27 28 29 step-down transformers. As usually constructed, such regulators 
consist of an iron core arranged in connection with a shunt and 


1 BEBBEBBBEB series winding in each phase, in such a manner, that à movement of 
edi 22222222 the core will decrease or increase the mutual induction between the 
87 III two windings. 15 if the oa is T inwards, e pid? on 

i the converter slip rings is reduced, on account of the inductive 
56/- HE HHH H action of the shunt winding on the series winding, while as the core 
55/- H- is moved outwards, the effect of the shunt coils on the series coils 
54l- W becomes less and less, until at the end of the travel of the core the 
83 / nw See Epes pressure on the slip rings is practically the full pressure of the 

; D TQ nsformer secondaries. Such an apparatus is easy an 
52/ scorch | T | ||] | | transf d Such t d cheap to 
51- MENHNEENEEEE NN construct, and very effective in operation, a range of 6 per cent., up 

BEEBE or down, ‘being easily attained ; moreover, it can be readily arranged 
Hitt ttt ttt tS to be operated from a distance, and having no contacts or moving 
J conductors, is unlikely to get out of order. 
48/- AAA A modification of the induction regulator, first devised, the 
47l- eH author believes, by Mr. M. B. Field, is shown in fig. 3; it possesses 
46/- — — 
~ nS 
45/- I 
44% e se Ore Panes Has Pressure. 
43I- 
421- F 
S aeu. see , WW ! 
TIN. x Ona Prase Low Pacesune 
Abas Taanavonmen. 
f LI xna Leerer 


atio 1:4 


nd J| 
Eg 


Reeuanna Swrren - l Reverses Soron. 
Doro Corner Ann. fred Pitas — 


Fic. 3.—DIaGRAM OF CONNECTIONS FOR ONE Form OF 
INDUCTION REGULATOR. 


the advantage of being somewhat more efficient than the induction 


— 
COPPER (G. M. B˙8.) | regulator described above. The secondary of each step-down trans- 
20212225 2627 28 29 former has an extension in the form of some extra turns capable of 
Man. 1 4 5 6 7 8111219141518197021 carrying about 25 per cent. of the full secondary current; these 
íi extra turns are connected to a small regulating switch, and to the 


windings of smaller section of a small auxiliary transformer (with 
ratio, say, 1: 4) as shown. The secondary of the auxiliary trans- 
former is in series with the low pressure circuit, and adds or sub- 
tracts a small E.M.F. to this circuit as desired. It will be seen that 
both the voltage and current can be very readily handled, without 
undue expense, and, moreover, the supply is not interrupted ghould 
the regulating switch get out of order. 

The second method of varying the impressed pressure on the alip 
rings of the rotary consists in compounding the rotaries, and 
providing a certain amount of self-induction between the terminals 
of the transformer secondaries and the slip rings of the machines 
by inserting choking coils in the leads. The rotary converters, 
being synchronous machines, operate at a power factor determined 
wholly by the field excitation ; for each load. on the rotary there is 
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a certain excitation that will make the power factor a maximum. 
Let now the shunt winding on the fields of & rotary converter, 
arranged with compound winding, and, if necessary, with small 
choking coils, be so adjusted that when operating at no load the 
machine takes a certain amount of lagging current, say 30—40 per 
cent. of the full-load current, partly due to the under-excitation, 
partly due to the reactance in each phase. As the load comes on, 
the field flux increases, on account of the current in the series wind- 
ing—that is, the lagging current diminishes, and therefore the 
impressed pressure increases, producing a corresponding rise in the 
direct current pressure; this strengthens the fields still more (on 
account of the shunt winding) until a balance between the two 
pressures is attained. At full load the field flux is at its working 
maximum; the input current wil be by this time leading, due to 
the over-excitation having wiped out the lag produced by the react- 
ance, and the direct current pressure will be raised to the correct 
value, on account of the increased pressure on the slip rings. By 
suitable proportions of the reactance and field windings, excellent 
pressure regulation can be attained in this way in a perfectly 
automatic manner; it is perfectly easy to arrange for the direct 
current pressure to be over-compounded 10— 15 per cent., the actual 
regulation being nearly as good as with an ordinary over-compounded 
direct current machine,* provided the pressure at the ends of the 
feeders in the sub-stations is maintained as nearly as possible 
constant. The only objection to this method of regulation is the 
influence it has upon the regulation at the ljgh pressure bus bars 
in the sub-stations. 

The extent to which over-compounding of rotaries can be carried 
depends mostly upon the rating of the machine with regard to the 
work it has to do. The more liberally rated is the converter, the 
greater is the range of regulation attained; if the amount of over- 
compounding required is large (say 15—25 per cent.), the rotary 
must be chosen large for the work it has to do, although not in this 
proportion. ) 

Compound wound rotary converters are connected and paralleled 
on the direct current sides in precisely the same manner as similar 
direct current machines, equalising bus bars and switches being 
used, and therefore the same precautions have to be taken with them 
should accumulators. be used in parallel with the low pressure 
feeders. 

From what has been said above, it will readily be seen that of 
the two good methods put forward for regulating the pressure on 
the direct current sides of the machines, that best adapted for the 
requirements of lighting work is given by the employment of induc- 
iion regulators, allowing the pressure to be gradually varied by 
hand in accordance with the slowly varying load ; for traction work, 
the employment of compound windings (that is, regulation by 
lagging and leading currents) is preferable on account of the large 
range of regulation required, and the rapid variations of the load. 
In some special cases, however, the combination of the two methods 
will give very good results. 

Rotary converters are invariably self-exciting from their direct 
current sides. Wherever possible then, such machines should be 
started from the direct current side, either from the bus bars, or 
from an auxiliary asynchronous motor-generator.  'This indirect 
method of starting is far preferable to any other, if no direct current 
is available at the switchboard. 

The next best method is that given by induction motors directly 
coupled to the shafts of the rotaries, while the fourth and last 
method available simply consists in Switching the machine directly 
onthehigh pressure lines. As this method has been put forward in 
connection with several important British schemes, and is in use in 
more than one of them at the present time, it may not be out of 
place to devote a few words to its consideration, although in general 
the method is objectionable. 

Any modern synchronous polyphase motor can be started up 
without difficulty from the high pressure lines, no matter how con- 
structed. This method of stárting, as used in connection with rotary 
converter plants, is as follows: The direct current main and field- 
switches are opened, only a voltmeter being left across the direct 
current side, and then the line current is switched on the slip rings, 
either at full or reduced pressure, this latter being arranged for by 
an alteration in the number of secondary turns on the step-down 
transformers. Owing partly to the eddy currents in the pole-pieces, 
metal cheeks of field-bobbins, damping coils (where these are used), 
but principally to the hysteresis lag in the pole-pieces, the rotary 
immediately starts, and is very soon up to synchronous speed. The 
voltmeter on the direct current side indicates nothing at the 
moment of starting beyond very feeble oscillations of the pointer, 
for the current traversing its coils is of course alternating; but as 
the rotary increases its speed the pointer begins to move backwards 
and forwards over the scale, its movements corresponding to the 
rapidly diminishing frequency of the pressure at the direct current 
terminals; when synchronous speed has been reached the voltmeter 
pointer will again be steady, for the current through it is now a 
direct current. The proper time for putting on the field current is 
indicated by the voltmeter; just below synchronous speed, when 
the pointer is moving slowly from side to side over the scale, the 
field current can be put on. But it makes all the difference at 
which side of the scale the pointer is when the field circuit is 
closed. If the fields have been put on when the pointer is at the 
wrong side of the scale, the polarity of the direct current side 
of the converter will be reversed ; with most machines this means 


* With a rotary converter of standard design, the change of field 
flux necessary in order to get the desired amount of over- 
compounding is much greater than is required with the equivalent 
direct current machine, for the direct current pressure is not pro- 
portional to the field flux but to the impressed pressure on the 
slip rings. 


that the rotary must be switched out and synchronised again in 
order to get synchronism at the right pole. In order to make quite 
sure that the machine has synchronised at the right pole, it is good 
practice to 5 a pole indicator on each direct current panel, 80 
that the polarity of the direct current side can be checked before 
the rotary is connected to the direct current bus bars. Needless to 
say, a lamp can be substituted for the voltmeter mentioned above 
across the direct current terminals —it will be bright at the first 
moments of starting, and also when the neighbourhood of syn- 
chronous speed is reached, while between these limits the light will 
pulsate, and the excitation should be put on when the light is 
pulsating slowly, the lamp being either bright or dark, according to 
circumstances. | 

The above remarks regarding the polarity are only applicable to 
gelf-exciting machines; if the machines are bus excited, which is 
very seldom the case, the converter will pull itself round under protest 
to the correct polarity with a great rush of current, no matteriat which 
pole the machine has synchronised. Even without the exciting 
current the rotary will come up to absolute synchronous speed, for 
there is no induction motor action with the rotary converter or 
synchronous motor. A rotary converter can operate without field 
excitation, by reason of the heavy lagging currente that would run 
through its armature windings under these circumstances; these 
wattless currents magnetise the fields to the extent necessary to 
produce the balancing back E.M.F. of the armature. However, such 
a method of operation cannot be commercial, for the machines 
would not carry their rated load ; the heavy lagging currents would 
overload the mains and destroy the pressure regulation of both sides 
of the system, and the rotaries would spark and hunt. | 

When starting a converter in the manner above described, until 
synchronism is attained, the series field windings must be open as 
well as the shunt, and the latter windings must be opened in five or 
six places. Otherwise they would break down, due to the large 
E.M.F. (many thousand volts) induced in them by the alternating 
flux of the armature. Also, as the starting current will never be 
less than twice the full-load current, even if damping coils are used, 
and will frequently be of the order of three or four times the full- 
load current, it is necessary to make arrangements for short-circuit- 
ing the amperemeters and fuses, otherwise they would be damaged 
by the overload. 

The great objections to the above described method of starting 
are the large sterting current required, and the risk of getting the 
wrong polarity ; the former will wholly upset tke pressure regula- 
tion of the system, partly on account of its magnitude, but prin- 
cipally because of its low power factor, while the latter might cause 
an accident, and in any case would cause time to be lost when 
adding a machine to the circuit. For lighting work the employ- 
ment of this method is absolutely out of the question. 


IL.—SowxE FEATURES OF WORKING. 


In asynchronous motor-generator sub-stations the sets must be run 
as fully loaded as possible, and the motor air-gaps must be watched. 
As the power factor of the motors will be less than 90 per cent. 
below three-quarter load, running the machines well loaded becomes 
of great importance. It is a good thing to overload such motor- 
generators (in moderation) before adding a machine to the bus bars, 
for then a higher power factor over a wide range of load is assured. 
The other point just mentioned —relative to the air-gaps—is of some 
importance, on account of the small clearance in the motors. As 
the air-gap length i8 made as small as possible in order to get high 
power factors, it becomes necessary from time to time to make sure 
that the gap at the bottom has not decreased to a dangerous extent. 
With large induction motors the gap (iron to iron) will be originally 
about z+, of the rotor diameter—a 200-B. H. p. motor would thus 
have a clearance of 0'1 in. with a rotor diameter of 3$ ft., so that no 


Jd TI EG Lt: 
JJ LLLILILLLLLLI LLL LL 

ttt ——rð—ry ttt tt yy 
— ä — 


ur 


LA AR AA A4 4 


' Field Current in Amperes 


Fic. 4.—"V” Curves FOB 650-B.H.P. THREE-PHASE SYNCHRONOUS 
Moror. Constant Speed. No Load. 


considerable diminution of this length can be allowed on account 
of the magnetic pull, even assuming exceptionally stiff shafts. The 
stator case of such motors should never be cast with the bedplate, 
for if it is separate, a thickness or two of metal foil can be inserted 
between the feet of the case and the bedplate seatings, by removing 
which the gap at the bottom can be increased when the brasses have 
worn to such an extent that something must be done, and yet not 
enough to justify their replacement altogether. 2 

With sub- stations employing synchronous machinery, several 
important features of working present themselves. The first is the 
regulation of the power factor. The curves shown in fig. 4 are taken 
for the purpose of this paper from a 650-H. r. Kolben three-phase 
motor, of which an illustration follows. 
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The shape of the no-load “ V? curve of a synchronous machine is 
an indication of its performance—a very broad curve indicates, for 
instance, a motor of moderate overload capacity, and one that will 
require but small alterations in the excitation for varying loads; 
while a very steep curve indicates a machine that must work always 
with its excitation properly adjusted, otherwise its overload capacity 
will be small, and its parallel running properties inferior; at the 
same time, this latter type of curve is a characteristic of machines 
with close pressure regulation. 


(To be continued). 


ELECTRICAL MINING PLANT IN 
AUSTRALIA. 


(Concluded from page 566) 


“The Boilers. Six Babcock & Wilcox 300-H.P. water-tube 
boilers are erected. The feed water is supplied to these boilers by 
two large Worthington duplex pumps. Although the plant is acon- 
densing one, there will be some loss which requires making up. 
Two of Caird & Rayner’s patent evaporators are fixed in the boiler 

house arranged to work double and single effect, and having a 
capacity of 3, 500 lbs. per hour when working double, and 
4,250 lbs. per hour when working single. The main steam 
pipes are wrought-steel, 13 in. diameter internally. A rather 
ingenious expansion joint is connected to the main steam pipes. It 
has an internal balance piston, and is possibly the first of its kind in 
Australia. The steam pipes are fitted with Stratton water separators 
and Geipel steam traps. For the third unit, the main header is 
14 in. external diameter steel piping, having ring-flanged ends instead 
of bossed flanges, and the steam pipe leading to this is 8 in. diameter 
outside, with ring flanges. The joints are made with corrugated 
copper gaskets. The T's and elbows are made of cast-steel, and 
provision for expansion in the 14-in. header is made by a U bend 
connected by cast-steel elbows. Allthe valves and steam pipes were 
tested before erection to 350 Ibs. per square inch. The boiler feed 
water is heated by a 1,200-n.». Goubert heater, which weighs 4 tons. 
The chimney stack is hexagonal, 135 ft. high, and 8 ft. 3 in. internally 
at the flue level. The circulating water reservoir, when filled to the 
top of the embankment, will hold about 2,000,000 gallons, and will 
be supplied from the mines by a wrought-iron flume. There is a 
cast-iron sump tank in one corner of the reservoir, 12 ft. high and 
11 ft. diameter, built in three rings of eight segments each, 
bolted together. From this tank the circulating pumps obtain 
their water through 16-in. diameter wrought-iron spirally welded 


pipes, which connect to the suction tank. From this tank 12-in. 


pipes branch off to the circulating pumps in the condenser 
chambers. 

“The electrical equipment includes a generating station for 
developing three-phase alternating current, four transmission lines, 
and four sub-stations equipped with motors. The alternating 
current generators, direct coupled to the engines, develop electrical 
energy, which is transmitted by the lines to the transformers in the 
sub-stations. Here the current at reduced voltage drives induction 
motors directly connected to pumps, hoists, &c. 

“ The electric generators, exciters, switchboards, transformers and 
motors are all by the General Electric Company, Schenectady, 
U.S.A. The total capacity of the machinery aggregates over 
3,000 H.P. The alternating current apparatus in the generating 
stations includes three 400-Kw. machines, and two 30-Kw. exciters. 
'The large generators are of the revolving field type; they have 48 
poles, run at a speed of 150 revolutions per minute, and gene- 
rate a three-phase 60-cycle current at a pressure of 6,600 volts. 
The generators furnished for the Deep Leads Electric Transmission 
Company's plant are designed for high efficiency at full and partial 
load, close regulation, and low temperature. The frame is of cast- 
iron of a strong box section, into which are dovetailed the iron 
punchings of the core. The ventilating space between the armature 
laminations provides for a circulation of air when the machine is 
running. The windings are set in slots and held in place by wedges 
driven over them. The stationary armature is mounted on the 
engine bedplate, and may be moved to one side, clear of the 
revolving field. The field winding is thus exposed, and by removing 
the shields at either side of the armature frame, the armature 
windings and connections are exposed for inspection or repair. 

“The field structure consists of laminated pole-pieces mounted on 
& cast-steel ring, and carried by a cast-iron spider. The pole-pieces 
are built up of sheet-iron, spreading at the pole face so as to cover 
a wide polar arc, and hold the field windings in place. The field 
coils consist of a single slip of flat copper wound on edge, so that a 
surface of every turn is exposed to the air for cooling. As the flat 
sides rest against each other, the entire coil is a structure of great 
solidity. The revolving field structure acts like the fan inside a 
centrifugal blower, forcing the air outwards through the openings 
between the armature laminations. 

“ The exciters are small four-pole generators, which operate at 
675 revolutions per minute; the capacity of each machine is 30 KW., 
and the current is delivered to the generator at 125 volts. The 
exciters are belted to pulleys on the armature shafts of the 
alternators. 

“The switchboard in the generating station consists of nine 
marble panels, the whole of which are fitted with a full equipment 
of the latest types of electrical instruments and appliances for con- 
trolling the generators and indicating the station output, On each 


feeder panel and on the totalising panel are mounted Thomson 
integrating wattmeters, by which the output of the station is 
recorded. Oil break switches are used; in this type of switch the 
interruption of the circuit is effected under a special insulating oil, : 
which entirely prevents the flashes and arcs common on the 
ordinary type of switch. 

“The machinery is protected from lightning discharges on the 
aerial lines by efficient árresters. A static ground detector is used 
to detect grounded circuits. Special fuse boxes are placed in each 
feeder and generator circuit ; in these boxes when a fuse blows the 
terminals are immediately drawn apart and the arc is extinguished. 

„At each mine is located a sub-station containing transformers 
for reducing the 6,000-volt line current to 440 volts for motor use. 

“Induction motors will be used for operating the hoists, puddling 

s, pumps, and stamping machinery, &c., at the different mines. 
At the New Havillah, Charlotte Plains, and Junction Deep Lead 
Mines 250-H.p. motors are used. These motors are constructed to 
run under water if necessary, and are installed with the pumps in 
the pump chambers at the bottom of shafts 350 ft. underground. 
At the Victorian Deep Leads Mine the Cornish lift pump will be 
driven by a 400-H. . motor installed in the engine house on the sur- 
face. Electric light will be used throughout all the mines. 

“ The transmission lines are from 14 to 5 miles in length to dis- 
tributing stations, and are constructed according to the latest and 
most approved methods. Porcelain insulators of high insulating 
properties are used. 

" The entire plant is of the most modern type, combining all the 
latest American and European improvements. The effect of such 
enterprises will be powerful, and widely felt throughout Australia. 
By decreasing the cost of mining and treating material, mines which 
now pay will pay better, whilst many properties which, on acccunt 
of low grade stuff, or remoteness from railroads and fuel supply, 
cannot now be worked without & loss, can be made, by means of 
electric power, to yield satisfactory results. The effect will be to 
open up large areas of deep lead and low grade quartz reefs which 
have lain neglected. By this electric power development Victoria 
has reached a new era in its destiny, for the excellent work done by 
the missionary installation is sure to exert a beneficial reflex influ- 
ence on the colony, and to bring about a change to newer methods 
in miniug which are most sadly needed." 


INSTITUTION OF ELECTRICAL ENGINEERS 
(GLASGOW SECTION). 


NOTES ON SOME, SYSTEMS OF LAYING UNDERGROUND 
CABLES. 


By ARTHUR DEvEy. 
(Abstract of Paper read March 13th, 1901.) 


THE usual systems of laying may be divided into headings as 
follows:—1st, laying cables direct in the ground, armoured or 
unarmoured ; 2nd, pipe or conduit systems ; 3rd, solid systems. 

The first system is much in favour where first cost is a considera- 
tion. It is usual to lay armoured cable; however, the town of 
Bray is one case where plain lead-covered cable has been used with 
satisfactory results, the cables being laid in puddled clay, and 
covered with boards 7 in. wide by 1 in. thick. These cables 
were originally braided, but it was found that the braiding soon 
rotted and was therefore useless; although they are some of the 
oldest, if not the oldest paper cables in the kingdom, they are still 
in perfectly good condition. Leith is another example; here, 
however, the cables are laid in sand and covered with steel 
plates. 

It is hardly necessary to say that the ordinary British navvy is 
no respector of anything he comes across in his excavating 
work. It is, therefore, usual to cover the cables with timber to 
indicate their presence, and so prevent mischief from this cause. 
The cable joints on direct laid systems, if boxes, do not require any 
special protection, but the armour should be taken into the glands, 
and the iron of the box should be bonded to the armour of the 
cable; but if wiped lead sleeves are employed they should be: 
protected with wood troughs filled up solid with bitumen, or 
preferably by cast-iron troughs and covers which can be bonded to 
the armour of the cables on each side, thus ensuring a continuous 
metallic covering from end to end, and so protecting the lead 
from stray currents. Laying direct in the ground has the advan- 
tage of being & very flexible system, and the work can be carried 
out whatever the weather may be. Its disadvantage is that the 
outer layer of jute sooner or later rots off, exposing the iron 
or steel armour, which in turn gets eaten away; of course the 
quickness or slowness of these actions depends on the nature of the 
soils in which the cable is laid. 

Turning to pipe or conduit systems, their advantages lie in 
the fact that cables can be drawn out in case of need and new ones 
drawn in, without disturbing the surface of the streets; also that 
spare ways can be laid for future extensions. "Their disadvantages 
are, however, numerous. They are not flexible, and unless the 
pipes or conduits are laid practically straight and level, it is 
exceedingly difficult to get the cables in, and still more difficult to 
get them out again when necessary; of course, if a cable cannot 
be got out easily in case of need, then the only real advan- 
tage of a pipe or conduit system is reduced to its spare ways, and 
if these have not been laid in sufficient numbers then the whole 
System goes to pieces. Another serious disadvantage lies in the 
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fact that if a fault occurs on the cable, it is necessary to draw 
out the whole of the faulty length and to draw in a new length, 
which means keeping a large stock of cable on hand to be able to 
mect any demand. There is also the making of two joints, whereas 
on the other systems it is simply necessary to open out the ground 
at the place where the fault has occurred and have the fault made 
good, which can very often be done without putting any new 
cable in at all. There is no doubt that a fault on a pipe system 
certainly costs very much more to repair both in time and 
money, than one on the other systems, and if the faulty cable 
should be, say, one of the centre ones in a nest of 15 or 20 pipes 
or conduits, then the work of repair is exceedingly onerous, aud 
may require several days to carry out, or even be impossible if 
the cables are jointed straight through the box. Yet another 
disadvantage is that it is practically impossible to keep a pipe or 
conduit system dry, while a still greater one is the risk of 
explosions from gas leaking into tke pipes or boxes. These some- 
times occur with disastrous results, aud are liable to happen 
notwithstanding all precautions to the contrary. In any case it is 
advisable that all box lids should be ventilating, and in important 
streets it would pay to have air blown through the pipes or 
conduits at stated periods. Strict injunctions should be issued 
that before any work is done in a box, the workmen must make 
sure that there is no gas present. A very good plan is to 
open the boxes on each side of the one where the work is to be 
carried out, allowing the air to circulate for say 10 minutes; but 
even after that has been done, it must not be taken for granted 
that all the gas has gone. 

Boxes, if large, are nearly always built of brick, with concrete 
bottoms. These should be at least 6 in. thick, and the walls 
should be 9 in. brickwork up to 6 ft. square, and 14 in. brickwork 
for 6 ft. square or over. They should always be connected with the 
sewer through a trap. A notable exception is the large 6-foot box 
of the G.C. Electric Light Department, which is a solid C.I. 
chamber, guaranteed gas and water tight. They must be expensive, 
but are no doubt well worth the outlay. l 

Small boxes are either of bricks or iron, and very often the 
bottoms are just the plain earth; the idea being that the water can 
drain away through it. These boxes should have ventilating but 
water-tight lids. 

The lids should never be less than 2 ft. square for pavement 
boxes; for road boxes they should be preferably circular 2 ft. 
in diameter, and the frames should be at the very least 15 in. deep. 
If the frames are not deep enough, then it is practically impossible 
to get a proper covering of concrete on the top of the box, as there 
must be an inch or two of sand for the bedding of the setts, and 
these latter are usually about 7 in. in' depth. The natural con- 
sequence, of course, of not having the roof of the box sufficiently 
concreted is that water is continually leaking through the roof. In 
any case the sets over the roof of any street box should always be 
thoroughly laid in pitch. 

Manholes should be roomy, and cables should be taken round the 
sides attached to prop^" supports, and not jointed straight through 
the centre of the manu e; if so done, they are liable to be easily 
damaged by men using t ^m as ladders, and also the joints are 
exceedingly difficult to get at. They can never be made too large, 
but very often are made too small. All covers should be locked, to 
prevent unauthorised people from getting into them and damaging 
the cables; the pipes should always be bondedi to each other 
across all brick boxes as a protection to the cables against electro- 
lysis, and all iron lids and frames should be well earthed. 

The diameter of any way should exceed that of the cable by a 
clear 4 in. and by preference more if possible, and it is not 
advisable to have longer runs than 150 yards as à maximum. The 
number of boxes in consequence is very considerable, and in large 
towns and busy streets it is extremely diflicult at times to find room 
for them or even for the pipes; especially when the gas and water 
people demand at least 18 in. clearance all round their pipes. 
In consequence, where there are numerous ways, it is very often 
necessary to fan out the ways of one layer into those of the next 
layer, which naturally does not improve the drawing-in of the cable. 
As regards the water mains, this is not such an out-of-the-way 
demand as they will always be with us; but as regards the gas 
mains it is a different question, as we all hope they will disappear 
by degrees, although possibly they might be utilised by their 
enemy. Such apparently has been the case already, as it is said 
that electric light mains have been surreptitiously drawn into gas 
mains in a certain Scottish town without, of course, the gas 
engineer's knowledge or consent. 

Whatever pipe or conduit system is adopted, it is absolutely 
essential that it should fulfil the following conditions:—It must 
have a perfectly smooth interior, free from all lumps or projections; 
the joints should be watertight, and so arranged that the jointing 
material cannot get into the interior of the pipes or conduits. The 
various units of it should be as long as possible so as to minimise 
the number of jointe, and these units should be capable of being 
easily cut into short lengths, so as to get round bends or obstacles. 
The system should always be laid so that there is a fall from one 
manhole to the next, so that all water may drain away easily. 

Some of the pipe or conduit systems are as follows: — (1) cast- 
iron pipes; (2) sheet-iron pipes lined with cement; (3) pot 
pipes; (4) Doulton’s conduits; (5) cement blocks; (6) earthenware 
octagonal ducts; (7) wire and cement ducts; (8) pump log ducts; 
Brooks's semi-solid system. 

_ Cast-iron pipes bave been much used in the past, and still are 
in fashion to a certain extent; their advantages being fairly good 
mechanical protection to the cables, although, of course, they will 
not stand a wedge. They require careful caulking, as if by accident 
or on purpose lead is allowed to run into the interior of the pipe, 


it is exceedingly troublesome and expensive to get it out 
Sometimes, however, turned and bored joints are used, as also 
red lead and yarn joints; but lead joints are the usual and best 
ones. 

When cast-iron pipes are used they should be carefully inspected 
before being laid, so as to make sure that they are of the full 
specified bore, perfectly smooth and clear inside the edges, and 
rounded off at each end. As to electrical protection of any lead- 
covered cable that may be drawn into them, opinions differ very 
greatly. Some experts say they are a guarantee against electro- 
lysis, whilst others affirm the contrary. There is certainly no 
doubt that the lead joints of C.I. pipes are of a very much greater 
resistance than the pipe itself. Then again some ex say that 
the lead covering of the cable should be metallically continuous 
throughout its entire length, other equally expert experts maintain 
that the lead should be broken every 150 yards or so. Moreover, 
the questions whether to use earth plates or whether to connect the 
lead sheathing of the cables or the pipes to the iron rails or to the 
negative bus bar of the power station, are all still debateable ad 
infinitum. 

Rivetted sheet-iron pipes lined with cement have been used 
considerably in the States and in this country lately, for tramway 
work chiefly. They are 8 ft. long by 3 in. bore, the thickness of 
cement lining being about 8 in. ; these have to be surrounded on all 
sides by concrete, they will not, of course, stand any serious 
knocking about, as the sheet-iron is so thin and is surrounded 
by concrete. If laid near the surface, navvies are very liable to put 
a wedge ora pick through them and into the cable, as they think 
the concrete surrounding them to be the ordinary concrete of the 
Street; they, therefore, should never be laid at less than 2 ft. 6 in. 
from the surface of the road, and should always have a layer of 
loose earth on top of the concrete. 

No bends are made with these pipes, the consequence being that 
boxes have to be built at every right angle corner or sharp bend. 

Doulton's conduits, which are used so extensively throughout the 
country, are so well known that they do not require describing. 
Care must be taken in making the joints to prevent the bitumen or 
cement running into the inside of the conduits, and so blocking 
them up more or less. With cement jointe, stoneware bearers and 
wood mandrels are used; with bituminous joints, cast-iron bearers 
and expanding india-rubber mandrels are required. "These conduits 
are made with square ways from 14 in. square up to 4 in. square, 
and usually 3 ft. long. 

An advantage in using them is that a large number of ways can 
be got into a small trench. 

Conduits are also made, from 3-ways upwards, in cement blocks ; 
they are very easily broken when lying on the trench side, and 
require very careful laying. They are said to be expensive for a 
small number of ways, but economical when there are many ways 
to be provided. It is stated that the hardened cement has no 
deleterious action on the lead of the cable and that the blocks 
harden and improve with age. As the ways, which are round and 
3 in. diameter by 1 metre long, must be exactly opposite each 
other at every joint, iron rods along the sides are used to obtain 
this result, mandrels being placed in the ways whilst the joints 
are made with cement; the iron rods are also supposed to keep the 
ducts in position should the ground sink after the laying of the 
conduits. 

(To be continued.) 


UNDERGROUND ELECTRIC RAILWAYS. 


ACTION OF THE LONDON COUNTY COUNCIL. 


THE question of underground electric railways was discussed at 
last week’s meeting of the London County Council, when the 
following notice of motion was submitted for consideration :— 

That it be an instruction to the Highways Committee to consider (a) the routes 
along which extensionsof the London tramways system oughtto be taken, having 
regard to the needs of the inhabitants in every part of the county; (5) the 
establishment of a tramway centre or centres to which extensions shall con- 
verge; (r) the railway extensions required to perfect the London overhead 
railway system ; (d) the extensions required to perfeot the London tube or 
underground railway system; and to re port to the Council their conclusions as 
the earliest possible date 

Dr. G. J. COOPER, who proposed the motion, stated that one of the 
reasons he had placed it upon the paper was because of the large 
number of tube railway promotions brought before London within 
the last year. He thought the Council should have a definite and 
distinct policy in dealing with the tube railways, and directly they 
touched that particular subject they were compelled to recognise 
and take into consideration all means of communication in London. 
It would be a wise thing to instruct the Committee to consider the 
whole question of communications, in addition to tramways, rail- 
ways and underground lines, and bring up some suggestions 
as to how the Council should proceed in the future. 
He would like to know whether the construction of the 
tube railway under Oxford Street to Shepherd’s Bush precluded the 
Council from building a tramway on the surface along the same 
route. He was not at all certain that Parliament would not 
say that the Council could not enter into competition with the 
railway company without paying compensation. Parliament 
had just given the Metropolitan Railway Company a locus 
standi in regard to the Council’s River Steamers Bill, and Mr. Hills, 
of the Steamboat Company, was pushing forward for compensation 
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for hissteamboats. It was, therefore, quite possible that Parliament 
might give the Central London Railway Company a locus standi 
against any tramway laid along Oxford Street and Edgware Road, 
and might also require the Council to give the company compensa- 
tion. That would mean that the Council would have to give the 
shareholders compensation, and the Council would have to stand by 
and be the loser. There were 14 tube promotions this year, 
and they all seemed to have been drawn from nowhere to 
nowhere. The Council ought not to let the opportunity slip for 
doing something towards a central organisation, and the Committee 
should settle the lines in the interests of the people of London. 
It would be possible for them to say to the companies that if they 
proposed lines which were against the interests of London, the 
Council would actively oppose them. The adoption of the motion 
might lead the Committee to a useful decision, and be of great 
benefit to the whole of London in arranging the method of railway 
communication. 

Mr. Sipney Low, who seconded the motion, remarked that at 
the last meeting of the Highways Committee the question as to the 
powers possessed by the Council in regard to tube railways was 
brought forward at his instance, and the subject was now being 
investigated. The confusion in which the whole question was 
‘involved had in no degree been exaggerated. The underground 
railways had been planned and brought before Parliament while 
the County Council were looking the other way. If the 
Council had realised, a few years ago, the great im- 
portance which the underground railways were likely to assume 
in the future locomotion of London, the Council would have 
formulated a definite policy on the subject. There were 15 
rival and competing lines with a capital of £30,000,000, 
and forming their plans without co-operation with one another. 
The question would not admit of delay, as in the present or next 
session nearly all the schemes would come up for consideration, and 
the chances were that in the next few months or so, if no definite 
action was taken by the Council, they would discover that the 
available underground locality would be intersected by a network 
of those railways If the schemes now before Parliament were 
carried, they would find that a large number of the tramway 
plans projected by the Council for the promotion of 
traffic would be interfered with or rendered superfluous. 
A joint committee of both Houses of Parliament had been 
appointed to consider the whole subject of underground 
electric railways, and he ventured to suggest a rider to the motion 
to the effect that the Highways Committee should be authorised to 
take steps to secure the views of the County Council being 
placed before the joint committee. 

Mr. J. Stuart, in supporting the motion, observed that if the 
Council had proposed such a step five or six years agoit would have 
been gibbetted all over London for interfering with the question. 

After some Observations from Messrs. R. PARKER and H. 
WILLIAMS, the motion was agreed to, with the addition suggested 
by Mr. Low. 


THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 
(Continued from page 505.) 


THE IMPORTANCE OF CONTROL OF FUEL Costs. 


In an introduction to the catalogue and guide of the Gas 
and Allied Trades Exhibition recently held in Manchester, 
the acquirement of coalfield areas to satisfy the gas-making 
requirements was suggested by the author as most advisable, 
and the principle has been accepted as a financially sound 
one. | 

If the Electric Power Supply Companies adopt this 
principle, in their financial schemes, it will immensely 
strengthen their position, and at one stroke they will remove 
one of the most formidable objections raised against the 
author's original project. 

This objection was, that steam or other power users would 
seriously hesitate before discarding their own independent 
existing power supply, in favour of a public one that might 
break down, because the cost of coal made it impossible for 
the company to supply the power within the price limit fixed 
by Parliament. | 

In a scheme drafted out two years ago by the author for 
the generation of power for a large German city, the inten- 
tion was to erect a high class and altogether modern coking 
plant with a bye-product recovery equipment, the coke to be 

ially broken for household and manufacturing purposes, 

e inferior coke being used, along with a certain proportion 


of the effluent gases from the coke ovens, for power develop- 
ment purposes. Only by such a scheme can a gas of suitable 
calorific character be obtained for the purpose of driving 
large power gas engines, coupled to three-phase alternating 
generators. 

To adequately satisfy the fuel requirements for large power 
generating stations, the ownership of the coal-bearing strata 
and workings is certainly an essential to continued success. 


INDEPENDENCE OF FLUCTUATIONS IN THE VALUE OF COAL. 


Any well-arranged project of power production from a 
waterfall, includes the purchase of the water rights, and no 
fluctuations in the cost of dynamic energy are likely to disturb 
the charge limit to the consumers. . 

Therefore the author reiterates, that any well-conceived 
project of electric power supply in bulk, should include in 
its commercial scope, the absolute ownership, of a coal- 
bearing area, sufficient to satisfy the requirements of the 
power generating station for at least 50 years. 

The importance of this commercial qualification, almost 


deserving the rigid definition of a financial axiom, will be 


understood, if the fluctuations in the price of coal during the 
last few years are properly realised. Such a serious increase 
in cost of fuel has ruined many British industries, and 
an equivalent inflation in the price of coal to an electric 
power supply (in bulk) company, rigidly limited toa maximum 
charge for electric energy by Act of Parliament, might mean 
complete ruin. 

But if such an electrical power supply company entered 
into the absolute ownership of the coal-bearing strata to 
gupply its generators, it could introduce electrical coal-cutting 
and getting machinery and utilise mechanical and auto- 
matic resources to the utmost degree, and the company might 
further increase its appliances for getting coal so that full 
advantage might be taken of the rise in the price of coal. 

The acquirement of the coal area might permit the electric 
power supply company to erect coke ovens together with an 
adequate by-product recovery plant, so that the ideal power 
gas generating station could be constructed that would pro- 
vide the utmost possible profit-making possibilities, 

Theauthor explained in the original arguments supporting 
his first project of 1892, that with the present railway rates 
and the middlemen’s profits electric transmission is the most 
economic, even with the price of coal at the lowest point in 
recent years. Of course, if our railway companies intro- 
duced electrically propelled large (50-ton capacity bogie 
hopper) coal cars or wagons, they would be able to reduce 
the railway rates to the level of those in Germany, and the 
economy of electrical power distribution would then not be so 
great; but there are so many advantages to be gained by the 
employment for power transmission, of the electrical agent, 
that even at the same cost for power, it would still be the 
unquestionable favourite with all power consumers. Besides, 
the sale of electrical power in bulk will enormously stimulate 
the establishment of industries depending upon electrical 
phenomena as their raison d'être, . | 


ScALE OF CHARGES FOR SUPPLY OF ELECTRICAL ENERGY 
IN BULK. 


Numerous proposals have been formulated for defining 
the rates to be charged for the supply of electrical power. 

The Tyneside scheme promoters proposed the following :— 
Motive power for manufacturing purposes : first 100 hours, 
3d. per B. T. U.; subsequent hours, 0°9d. per B. T. U. 

The Brighton scale of charges is popular :— Electrical 

wer in bulk, not less than 400 hours, 4d. per 
B.T.U. Beyond this the charge to be reduced to 14d., and 
even as low as ld. per B. T. U. | 

In the Power Bills it is generally agreed that when 10 rer 
cent. has been paid upon the subscribed capital, the sliding 
scale proportions shall be reduced. A 

The Midland Supply Company (Staffordshire) contract to 
supply energy for 1d. per B. T. U. 


EXAMPLE OF GERMAN CHARGES FOR LIGHT AND POWER. 


The author gives the following particulars of a modern 
German installation (carried out by the Allgemeinen Elek- 
tricitàts Gesellschaft) as a typical example of a three-phase 
trunk distribution (transformed for customers’ requirements) 
in the industrial area in Oberschlesischen. 
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The energy is transmitted from the central station, at a 
line pressure of 6,000 volts, to sub-stations, where it is 
transformed down to 120 volts for distribution to the con- 
sumers. 

The steam- power capacity of the central station is equal 
to 7,060 Kw. output. 

Up to the middle of last year, the power drawn upon by 
the consumers equalled that required to supply 31,519 incan- 
descent lamps, 727 arc lamps, and 149 motors, involving an 
absorption of 2,996°8 Kw. 

The 149 motors are devoted to the following applica- 
tions :— 


Number. | Service. E.H.P. 
13 . Printing machines ... vi iua 28:5 
18 Smiths' shops sin in ken 81:5 
39 Ventilators and fans ek bé 270 

8 Meat and sausage machines in 19 
1 Crane ... bs 985 e 10 
5 Coffee roaster "e m s 7 
20 Metal working machinery ... ne 224 
6 , Carpenters and joiners T bs 16 
3 Haulage machinery ... d x 90 
4 | Pumps ah $6 sad "E 3 
1 | Serving machine | 1 
3 Agricultural machinery 15 
4 | File cutting machines sui. i 24:5 
1 Ice machine ... las as "E 5 
3 Brewing machines ... | 17:5 
5 Lifts ... E js ; 30:5 
4 Mechanical workshops | 15 
9 | 77:5 


Power transmissions 


In addition, some 1,400 xw. of power has been asked for 
up to the end of last year. 

The inhabitante of this industrial centre appreciate the 
advantages of electrical transmission, and especially the low 
charges which are made for it. 
~~ The only motors used are of the three-phasic type. The 
experience of the users in this district is that :— 

1. They are very convenient. 

2. Easy to instal. 

3. Light in proportion to output. 

4. Require little attention beyond the trouble of starting 
and stopping, and lubricating. 

The motors are economical in action, the power consumed 
being nearly proportionate to that required, and varying 
according to the consumer's demand. 

The low first cost of the three-phasic motors puts them 
within the financial power of amall manufacturers or owners 
of small workshops. 

They are readily applied directly to every kind of machine 
or tool, thus avoiding the necessity of belt transmission 
gearing, a feature proved to be so wasteful, besides 
involving so much head room and space. 


SYSTEM OF CHARGING FOR ENERGY. 


Electric Light—For the first 400 hours, 50 pf. is 
charged per kw.-hour ; all energy consumed in excess of this 
period is charged for at the rate of 2 pf. 

Deposit for Equipment.—4A charge of 1 mark is made for 
each incandescent lamp, and 5 marks for each arc light ; 
and for heating and cooking, 5 marks are charged per Kw. of 
input of the stoves. The following are the annual rates 
charged for hire of meters up to :— 


25 16-c.P. lamps or their current equivalent, 13:5 marks. 
50 18 


» ” 77 ” 


100 * ” ” 27 » 
200 » » ” 36 ” 
300 n » ” 45 » 
400 * ” » 54 m 
600 0» m » 72 77 
1, 000 ” » "n 90 T 


As an example of the working of the above tariff, a 
tradesman has an electric equipment in his shop made up of 
lamps incandescent for 1,400 hours per year. 

The average price will be 15°7 pf. per xw.-hour. 
One lamp-hour will cost 0*8d pf. When the 1,400 hours is 
exceeded, the cost per lamp-hour in excess is 0°1 pf. 

A Power Erample.— A 10-H.P. three-phase motor is 
actuated for 10 hours a day for 300 days per year. 


The average price per KW.-hour equals 8:4 pf. The 
cost per H.P.-hour equals 7:27 pf. Assuming that the 
electric motor runs for 24 hours per day throughout the 
entire year (say for pumping and ventilating purposes) 
the average cost per KW.-hour = 4°16 pf., or per H.P.-hour 

The Electric Supply Company is indifferent whether the 
customer has one lamp and motor, or 100 lamps and motors, 
he has the benefit of the reduced charge for energy immediately 
he has consumed energy for 100 hours. 

Owing to the high efficiency of the three-phasic generating 
and transmission machinery, the Electric Company is able to 
offer energy at the very low rates specified, and all the power 
consumers in the ind ustrial centre will soon be connected to 
the service mains. 


PROGRESS IN POWER GENERATION AND DISTRIBUTION. 


Since 1892 the following innovations have been intro- 
duced :— 

In the Economice Production of Power. 

1. The blast furnace has been harnessed to the dynamo 
through an internal combustion engine. 

2. Coke ovens with tar and ammonia recovery planta have 
been seriously proposed as the means of power gas generation 
for internal combustion engines. The author submitted 
such a form of central power generation for Berlin in 1897. 


In the Economic Generation and Transmission of Electric 
Energy. 


3. The Electric Transformation.—Three-phase alternators 
have been utilised as the fly-wheels of large steam and gas 
engines, 

4. The Transmission.—The line pressures have been 
raised to an average of 10,000 volts and to a maximum of 
50,000 volts, 

5. The Reduction of Electric Pressure and Phasic 
Reorganisation.—Rotary transformers have been developed 
to a high degree of efficiency. 

6. The Re-Conversion into Rotary Motion.—Induction 
motors up to 1,000 H.P. output have been successfully intro- 
duced, and the tendency is towards higher powers. 

7. The Conductor Metal. — The cost of producing 
aluminium has been reduced to so low a point as to make 
this metal a possible competitor, for line transmission 
work, with copper. 

8. The Switches.—The introduction of oil switches for 
high pressure work has proved successful. 

9, The Widening of the Field of Electric Application.— 
The extended application of electric energy for industrial 
purposes has taken place in most unexpected directions. 


(To be continued.) 


THE TESTING OF ELECTRICAL PLANT. 


Wk have been particularly impressed with the enormous 
waste of fuel that is made compulsory upon the makers of 
electrical plant when testing dynamos against a water or 
other useless form of resistance. It appears to us that this 
waste is entirely unnecessary, that the resulta sought by the 
tests that make for this waste can be practically obtained by 
other means; and, moreover, that some of the testa 
enforced are positively misleading and mischievous. Of 
course, the idea at the bottom of the use of artificial resist- 
ance is the obtaining of a load on which the dynamo may 
expend its energy in the absence of a proper natural or pro- 
ductive load. This might have been necessary in the early 
days of the electrical industry, when installations were few 
and far between, but to-day surely there are sufficient 
examples of lighting and power installations to place most 
manufacturers in the position of being able to use a pro- 
ductive load. 

Coming to purely engineering objections, there is, of course, 
the argument that if set to feed a traction or power system the 
load would be variable, and the customary specified six or 
eight hours’ run at full load could not be complied with. 
Thus we find a 100-Kw. set is specified to run at full load 
for six hours and then to run at an overload of 25 per cent. 
for a further two hours. After a few such tests one readily 
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comes to the conclusion that they are comparatively useless. 
They do not put upon the engine anything approach- 
ing the maximum power at which it will be called 
upon from time to time to work for short periods, and on 
the other hand, they probably subject the generator to a far 
more severe test as regards temperature than it can ever be 
called on to withstand in its regular duty. Especially, then, 
for traction work do we think that tests might be made on 
actual varying loads, the tested plant being put upon a line 
and made to take so large a proportion of the load as to 
expose it to certain maximum stresses during a day's run 
for example. During such a trial the engine would several 
times be called upon to turn against resistances such as it 
will be required to overcome in its actual work, and the 
generator also will be called on for a practical test, and will 
not be injured by an excessive strain, such as may be the 
case under existing test demands. We have before referred 
to the design of American traction generators. They are 
excellent machines, and can usually be put upon load at 
once without any trouble as regards windings or com- 
pounding proportions, but they are most narrowly designed 
as regards their margin above test loads, on which they get 
very hot indeed, and throw shellac freely. Yet they do not 
become hot when put to their regular duty, because then 
they have a mean load of but 20 to 40 per cent. of their rated 
capacity. English designers are apt to make their machines to 
run cool at full load throughout the test. This is one phase 
of American competition, Excellent as to design, there is 
a paucity of material in an American generator, yet no one can 
say that an American machine does not do its work, though 
it may barely scramble through its tests, and is perhaps only 
allowed to do so because its excellence on electrical points is so 
plain. Americans leave less to final adjustment at the place of 
work, and it would appear that English makers have made 
their designs as though the machines would always be run 
at test loads. It ought to be possible so to specify as to 
obtain fairer results. The maker of a dynamo simply rates 
his machine as he likes. The power of a steam engine is 
controlled by its cylinder volume and speed, and two 
engines can be fairly compared on these particulars, but 
dynamos of equal speed and rating, and of similar 
design, may be found that vary nearly 100 per cent. in 
size. Makers ought to be asked to state more particulars 
than they do, such as weight of copper. If this could be 
arranged, and tenders were made to state such facts, and 
testa were made on a rational basis, there would be a better 
chance of getting value. Of course, the limit of heating of 
fielda and armatures would require to be considerably 
reduced. It would never do to allow present test 
temperatures to prevail on general working, and this would 
put some stop on the extreme economy of design that now 
enables an American machine to pass for larger capacities 
than it is entitled to do. At the same time, while conditions 
are what they are, shall we blame the American makers for 
this economy when they simply take advantage of the well- 
known fact that à mean load is rarely more than a third of 
the maximum, or in excess of half the rating ? 

With a practicaltest load on actual work all the coal now 
wasted would be usefully employed, and we are strongly of 
opinion it ought to be, especially as there are really no 
good reasons why such a mode of test with integrating watt- 
meters should not be employed with advantage all round. 
The present system of steady full load tests gives false ideas 
of steam engine economy, tends to extravagance of design on 
the part of both steam and electrical plant, and imposes a 
continuous economie loss on the plant ever after, as well as 
excessive charges for interest on first cost. As an example 
may be cited the case of a tramway system, the power plant 
of which passed the specified tests as regards steam con- 
sumed per KW.-hour. On the assumption that the evaporation 
was, say, 7 lbs. per pound of coal, the fuel consumption per 
unit works out at 52 lbs. When put to actual work, that 
same plant, though maintained in excellent order, used from 
13 to 16 lbs. of coal per unit, the difference being due to 
the excessive size of the engines for their mean load, a 
difficulty that must always arise where compound engines are 
run on a small system. The steam per Kw.-hour which the 
official test showed to be about 24 Ibs., was thus proved to 
be actually about 63 Jbs. Now had the steam consumption 
proved to be about 36 lbs. on the steady test load, it is 
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possible that it would not have exceeded, say, 45 lbs. on the 
actual running load. These last two figures are merely 
to illustrate the idea, and are not based on calcula- 
tion, but they are probably fairly characteristic and 
serve to point the argument that full load tests are useless 
and misleading, for they do not even give an approximate 
idea of the economy of a plant in practice. As a matter of 
experience, the term full load is one that must not be used 
with any fixed ideas in relation to traction plant, for which 
there are two critical loads—the mean load that measures the 
economy, and the maximum load, or load at which the 


` engine must be able barely to turn round, and at which the 


automatic line cut-out ought to be nearly active if the instru- 
ments are well regulated. As regards the application of the 
same system of test to a lighting plant, it is far easier, in a 
sense, than in the case of a traction plant, for the tested engine 
can be simply run in parallel on the feeders from end to end 
of a day's cycle, and can be kept well up to its load all the 
time, any diminution or change being dealt with at the proper 
station. 

Considering the amount of good coal now simply wasted, 
it ought to be possible for arrangements to be made some- 
what on the lines indicated to put the current produced to 
useful purpose, and there are good grounds for believing that 
more satisfactory tests and more practical results could be 
secured by this than by the methods now prevailing, and 
that have been adopted, not because they are the best 
methods, but because there have been until lately so few 
systems to feed with the test current. This reason no 
longer stands, and tests should be modified in accordance 
with rational and now practicable procedure. 

Prof. Short recently pointed out that traction motors were 
rated so that their temperature increased 75? C. after one hour's 
run at full load over the temperature of the surrounding atmos- 
phere, and he added tliat these motors would give continuously 
one-third their rating without excessive heating, but the 
average current consumed would not as a rule amount, to 
this proportion. If the same figures and proportions are 
also allowed in American generator practice, we can under- 
Stand how it is that Americans can compete so well on a 
basis of nominal rating, for it is certain that many English 
generators will work for hours without experiencing any 
such rise of temperature as the above allowance. We are 
confident that for equal liberality of design, the question of 
American competition would be very seriously modified, 
and that what English makers really require to do is to take 
greater care to adjust their machines before sending them 
out instead of having them adjusted in place. This is 
done with the best American machines—indeed it is impera- 
tive because of distance. The home manufacturer is less 
careful perhaps because he is so near to the place of user, 
but we are afraid he makes a great mistake. Machinery 
of this description ought to be practically complete before 
erection in place. 


SOME NOTES ON CHANGES OF 
PERIODICITY. 


THE above is a subject of such importance and intricacy 
that any attempt to deal with it adequately in a few 
occasional notes must necessarily be futile. But in view 
of the fact that so little has been published on the 
subject, the following remarks and suggestions may not be 
out of place. "The reduction of the periodicity to the lowest 
possible value in an installation for the supply of power and 
light has the following chief advantages: 

1. The reduction of the capacity current taken by the 
mains at light load in direct proportion. 

2. 'The reduction of the speed of motors without increas- 
ing the number of poles. 

3. Improvement in the parallel running of alternators, 
and greater ease in synchronising. — . 

4. The “skin effect " in cables will be reduced. But this 
will probably not allow of any material increase in their 
gize. " 
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The first of these advantages is probably the most important, 
and when very high voltages are used, and the cables have 
much capacity, may alone justify the reduction of the 
periodicity to the utmost limits. This limit seems to be 
reached at about 50 periods in installations whose chief 
object is the supply of light, the reason being that this 
periodicity is about the lowest that will give good incandescent 
and arc lighting; anything lower than this is detected on 
the lights. 

The following remarks apply to a change from 100 periods 
to 50 periods, which is probably an extreme case; but with 
changes of a lesser degree, most of the statements will still 
apply in a less marked manner. 

Generation.—In conducting a change of periodicity, it will 
be necessary to run two sets of machines at the same time 
for a considerable period, it being impossible to change over 
the whole plant to the new periodicity in a single day, or even 
in a single month. "This means that the station cannot be 
run economically, as during the long periods of light load 
two sets of plant must be maintained at full speed instead 
of one, and probably also two sets of spare plant must be 
kept moving, or, at any rate, ready for instant use. This 
will involve increased work for the station staff, which will 
probably require increasing, as with the exception of the 
boilers, practically two stations have to be run. 

This uneconomical state of affairs may be to a great extent 
minimised by using motor-generators to supply one periodicity 
off the other at light loads. Such motor-generators would con- 
sist of two alternators coupled together on the same shaft, to 
which is also connected a direct-current generator; this 
last would be used to excite the alternators, and also to run 
them up to synchronism. The use of such a complicated 
arrangement, however, requires great care, if large units are 
used, and the motor-generator is of small capacity. The 
two large units will, during the period of changing over the 
load, be connected rigidly together by means of the motor- 
generator, but unless the turning moment of the engines is 
very regular, there is a great tendency to get out of step. 
Thus the voltage becomes irregular, causing the lights to surge 
up and down, and preventing a proper transference of the 
load. The first cost of such plant would probably also be 
excessive for such a temporary purpose. 

It is also necessary to divide the station switch gear into 
two sets. This is, however, usually a simple matter, if the 
Ferranti type of switch gear is in use, and the addition of 
another synchroniser presents no difficulties. 

Many of the station instruments used on the old periodicity 
will not read accurately on the new periodicity, and these 
will, in most cases, require rewinding. In most alternating 
stations, however, the high tension voltmeters are of the 
electrostatic variety, and these will, of course, read equally 
well on the new periodicity. 

Distribution.—Perhlaps the most difficult part of such a 
change is, however, in the distribution system, and the 
method of procedure must, to a great extent, depend on 
the arrangement of that system. 

The most convenient method is to change over all the area 
supplied by one high tension feeder at one time. To do this 
it will be necessary to consider the apparatus which may 
be connected with the network, and to make provision 
for its rapid change to an apparatus suitable for working on 
the new periodicity. Such apparatus includes arc lamps, 
motors, meters, transformers, and measuring instruments, 
We will take these in order :— 

Arc lamps will perhaps give the most trouble, owing 
chiefly to their number. It will be found that in a change 
from 100 periodsto 50 periods a large number of the arcs in 
use must be entirely replaced by lamps designed for the new 
periodicity. In many cases, however, the makers of the 
lamps will guarantee to adapt them to the new periodicity 
by the use of new choking coils and alteration of 
adjustments. Many of the modern “enclosed” arcs can, 
moreover, be readily adjusted to the new periodicity. 

Motors will probably be few in number, but as their 
speed on the new periodicity will be halved, even should they 
continue to run without burning out, provision must be made 
for changing each one on the circuit. 

Meters are a most important item, and if unsuitable for 
the new periodicity, will involve great expense. 

Fortunately there are several types of meter which will 


render an accurate record on almost any periodicity, and 
itis the almost universal practice to use one of these types 
on alternating systems. "The following meters, however, will 
not give the same readings on the new periodicity, viz. :— 
Schallenberger, Chamberlain & Hookham, or any other types 
using iron in the alternating magnetic circuit. Aron meters 
are also likely to give trouble, as their automatic winding 
gear contains a shunt coil wound on a laminated iron core, 
which, if designed for 100 periods, will blow its fuse at 
50 periods. 

Trans formers.—These are probably the most important 
apparatus in the distribution system, as if they do not work 
satisfactorily and with freedom from breakdowns, inter- 
ruptions to supply are almost inevitable. Experience gained 
by a long series of tests under practical running conditions, 
E over a period of 12 months, leads to the conclusion 
that— 

Transformers designed for 100 periods will work at 
90 periods, giving practically the same ratio and secondary 
drop, but they will take some 25 per cent. more no-load 
watts, and will get proportionately hotter. 

After working on 50 periods for 12 months, the “ no load ” 
current will have increased to nearly 35 per cent. more, and it 
needs no prophet to foresee that the life of transformers so 
used will be very much reduced. The transformers to 
which we refer were by a well-known maker, and of 20-Kw. 
capacity. They had previously been in use on 100 periods 
for a considerable time, and had given no trouble on that 
periodicity. "They may, therefore, be taken to have given a 
fair average result. 

The increased “no load” current will work out to a con- 
siderable increase in distribution losses in the course of a 
year, but perhaps even this is less important than the 
increased heating of the transformer, as this heating, besides 
tending very much to shorten the life of the transformer, 
may cause the sub-station in which the transformers are 
placed to become excessively hot. 

These sub-stations are not infrequently very difficult to 
ventilate under ordinary conditions, and if mechanical venti- 
lation is rendered necessary a considerable outlay may be 
incurred. | 

With some types of transformer there is little doubt that 
such an increase in temperature would destroy the insulation, 
and therefore, no matter what make of transformer is 
employed, a reduction of periodicity is likely to cause quite 
an epidemic of transformer breakdowns. 

With regard to instruments in sub-stations, the same 
remarks apply as to those in the generating station. 

Before concluding, it is necessary to state that the change 
of periodicity on which these remarks are based was also accom- 
panied by a slight change of wave form," the 100-period 
generators giving practically a sine curve, whereas the 50- 
period generators were found to give a very slightly more 
peaked curve. "This, no doubt, tended to increase the effects 
of the change on the apparatus concerned. 


2 —. — — — 


BARE COPPER MAINS AND BURST WATER 
PIPES. 


An objection frequently urged against bare copper mains, 
even by those who admit their many points of superiority 
over uny other class of main, is that in the event of a water 
pipe bursting they may be short circuited and greatly 
damaged. It may not be uninteresting, therefore, to give 
particulars of an instance in which such a mishap has 
occurred in Manchester. 
About 6.25 a.m. on the 28th ult, a 16-in. cast-iron 
water main, laid in Miller Street, burst. Along the same 
street, there runs a concrete culvert containing five 4 square 
inch conductors laid on the Crompton system. Manholes 
about 3 ft. 6 in. x' 3 ft. 6 in. x 5 ft., provided with venti- 
lating covers, are fixed at each end of the culvert. The 
main was not cut off until 7.30 a.m. No effect was felt at 
the station, and there was very little disturbance in the 
earth current, as will be seen from the accompanying tracing 
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taken from the recording ammeter through which the con- 
nection to earth from the middle wire is made. The current 
rose from 12 amperes (the normal) to 17 amperes, then fell 
off to the extent of 2 amperes, and momentarily attained a 
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sufficient value to throw a circuit-breaker set for about 
80 amperes ; this circuit breaker was restored within about 
three minutes, when the earth current was found to be only 
14 amperes, remaining at this value until the main was 
cut off. 

On opening ont the culvert it was found that the water 
from the main had rushed through it, and the lower end— 
the street having a considerable gradient—was actually filled 
up with soil carried in by the water. 

On inquiry it was found that the water which entered 
the culvert had put a very considerable pressure on 
it,a pressure sufficient to force off the covers from both 
manholes. It was through the open manholes that the soil 
was enabled to enter the culvert. 

The pressure of water in the water main would be approxi- 
mately 90 lbs. per square inch, and the amount of damage 
done to the roadway and footpath was very considerable, a 
great deal of soil being washed away into the basements of 
the houses. 

The culvert was found to be uninjured, and after being 
thoroughly cleaned out was covered in again, and the supply 
re-established by about 6 p.m. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1814. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester. 
and Birmingham, to whom all inquiries should be addressed. 


29,6514. ''Improvements in fuses and exploders." A. W. MARSHALL. 
March 22nd. (Date claimed under Patents Rule 19, December 12th, 1900.) 

5,628. "'Belf-fastenipg rail bond for electrical connection of rail.“ J. W. 
SHEPEBDSON. March 18th. 

5,069. “Improvements in electric heaters." A. R. Leask and P. M. BELLIS. 
March 18th. 

5,700. Improvements in or relating to electrio clocks." J. PoscHL and 
J. M. GavrscH. March 18th. (Complete.) 

5,713. Improvements in electrical switches.” H. Lomax, R. Lomax and 
J. Tomuinsox. March 19th. 

5,714. "Improvements in hand fed arc lamps.” G. Smitu and H. H. HALL. 
March 19th. 

5,719. Self. Inbrication (without oil) of the swivelling spindles or forks con- 
nected with ' trolley heads,’ used on the overhead trolley system of electric 
tramway cars.” T. B. BinkBv and F. E. Birxsy. March 19th. 

5,728. Improvements in apparatus for changing illuminated advertisements, 
and for other purposes, the switch connected therewitb being also applicable 
for electric lighting generally." P. Musnet and C. P. EAR. March 19th. 

6,764. ‘Improvements in mounting incandescence electric lamps." E. DE 
Pass. (La Societe Anonyme Pour la Transmission de la Force, par l'Electricité, 
France.) March 19th. 

5,764. "Improvements in obtaining zinc by electrolysis and apparatus for 
that purpose.’ . Monn. March 19th. 

5,766. “Improvements in the working and controlling of electrically-driven 
cars.” SIEMENS Bros. & Co., LTD., A. SIEMENS, and A. M. DukE. March 19th. 

5,786. ‘Improvements rong to telephonic apparatus, comprising com- 
pensation counters or meters." H. EicHwEDE. March 19th (Complete.) 

“ An improved single or duplex electric clockwork switch for turning 
on and off electric light, every half minute or for longer or shorter period, for 
illuminating or advertising purposes." T.J.PnirPs. March 19th. 

6,903. ‘Improvements in ships’ telegraphs for gunnery purposes." S. EVER- 
SHED and EvEisHED & VIGNOLES, LTD. March 20th. 
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5,906. “Improvements in electrical heating apparatus.” R. W. Bovp. 
March 20th. (Complete.) 

5,921. "Improvements in lifeguards for electric tramcars or the like." D. 
NEkwTON. March 21st. 

5,952. An improved watertight cover for electric cut-outs, switches, joint. 
boxes, and the like." H. Hirst and T. H. Bacon. March 21st. 

5,951. Improvements in armatures for dynamo-electric machines and the 
like and in the manufaoture of the same," J. MarrHEWS and W, Davies. 
March 2lst. 

5,964. "Improvements in or relating to electric railway signals." A. J. 
BorLr. (J. D. Price and W. H. Council, United States.) March 21st. (Com. 
plete.) 

5.975. Improvements in carriers for glow lamps.“ C. CorswxaAw and A. 
CoLSsuAN. March 21st. (Complete.) 

5,985. “Improvements in and relating to current collectors for electric rail. 
ways on the overhead system." A. REiNECKE and A. Jost. March 21st. (Com- 
plete.) 

5,986. Improved armature oore for electric generators." G. KorPELMANN. 
March 21st. (Complete.) 

5,987. ‘Improvements in carrying telephone and telegraph wires across 
streets and protecting the trolley wires or overhead wires of electrical tramways 
therefrom in case of breakage.” A. W. Bennis. March 21st. 

6,004. “Improvements in means or apparatus for driving dynamos on railway 
and other vehicles from the axles thereof and for connecting such dynamos and 
batteries to lighting, heating or other circuits on such vehicles.“ F. J. Beav- 
MONT and W. M. STILL. March 21st. 

6,010. An automatic electric cut-off." E. P. APPLEYARD. March 22nd. 

6,041. "Improved contrivance for concealing slack wires on lifts, arc lamps, 
wall plugs, ceiling pendants, and the like." W. Brown. March 22nd. 

6,042. ‘Improvements in printing telegraphs.” L. Kamm. March 22nd. 

6,048. “ Trolley conductor insulated fitting for electric tramways and 
railways.“ F.G.KLEINSTEUBER. March 22nd. 

6,070, “Improvements in apparatus for the generation and electrolytic 
application of electric currents," F. E. ELMORE. (Partly by J. O. 8. Elmore, 
India. March 22nd. 

6,085. “Improved terminal for electric wires.“ 
A. DUNHILL. March 22nd. 

6,096. “Improvements in and relating to electric arc lamps." L. B. Copp. 
March 28rd. 

6,097. Improvements in storing up waste power, by balance weight, for 
enabling electric and other tramcars or vehicles to travel up and down very 
steep inclines with perfect safety." T. GnEENwooD, March 28rd. 

0.102. "Improvements in anodes.” A. F. Harris. March 23rd. 

6,104. "Improvements in or connected with the trolley wheels used in over- 
head electrical traction." R. L. Ross and R. Buipce. March 23rd. 

6,107. “Improvements in electrical measuring instruments.” A. C. HRA and 
W. O. SmitH. March 23rd. 

6,118. “An electric fog and danger railway signal." H. J. Everatt and A. 
Tewson. March 23rd. 

6,125. ‘‘ Improvements in incandescent electric lampholders.” G. H. Parr. 
March 23rd. 

6,187. “Improvements in or relating to starting and controlling electro- 
motors.” W.RB.BovLT. March 28rd. 

6,161. Method of and apparatus for controlling single-phase alternate cur- 
rent motors.” SIEMENS Bros. & Co., LTD., and F. LypALL. March Ard. 

6,164. “Improvements in and relating to accumulator plates.“ E. FRANKE. 
March 28rd. De 


E. D. BiLLING and 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir. 
mingham, price, post free, 9d. (in stamps). 
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8,414. "improvements in controlling eleetric motors and apparatus for that 

. Lentner. Dated May 4th, 1899. Relates to means for controlling 
electric motors, particularly such as are employed for propelling vehicles, com- 
prising a main battery or generator, a smaller battery for exciting the motor 
fields, and & controlling switch for varying the connections of the motors and 
the batteries. The invention is described with reference to diagrams and is 
too complicated for abridgment. 2 claims. 


9,434. ''improvemente in eleotrio aro lampe." A. d. Stockwell. Dated May 
4th, 1899. Arc lamps.— The frame consists of a shackle, a top piece having 
lateral arms, two side bolts, a table, a plate, two side rods, and a yoke. The 
lower carbon holder is carried on the yoke, but insulated therefrom, and is con- 
nected by insulated wire to a terminal on an arm of the top piece. The upper 
carbon is carried by a rod, which slides in the table and plate, and passes between 
two grooved clutch blocks pivoted in a lever. The left-hand end of the lever is 
movable on a vertical rod above a stop. The other end of the lever is linked to 
a regulating lever which carries cores in series and shunt solenoid held between 
the table and top piece and in a dash-pot. A globe is carried by a disc attached to 
two rods and forks which slide in holes in the ends of the yoke, and on the side rods. 
The disc and globe are supported in working position by a handle with a bayonet 
joint engaging a socket on the yoke and a retaining spring. In a modification 
the lower carbon holder is connected by a cord passed over a pulley to the 
upper holder, which is controlled as described above. 8 claims. 


9,426. ents In electric telegra apparatus." E. Cantano. Dated 
May 4th, 1899. (Date under International Convention, January 12th, 1899.) 
Transmitting and receiving apparatus for Morse signalling is provided with a 
shunt dynamo or magneto-generator capable of providing current of electro- 
motive force corresponding to the length and resistance of the line, and at the 
same time to run at an approximately uniform rate. The shunt dynamo has an 
armature preferably without iron, and in either form the armature is arranged 
to be axially adjusted in the field. The armature is attached by gearing toa 
weight motor, the weights of which can be altered to give a uniform speed 
whatever the position of the armature. A starting or stopping handle is also 
provided. 6 claims. 

aphio a 


9,437. "improvements in electric t ratus.” E. Cantano. Dated 
May 4th, 1899. (Date under International Convention, April 18th, 1899.) Relates 
to improvements on the invention described in Specification No. 9,436, a.D. 
1899, in which magneto-generators and shunt dynamos are employed to give 
varying electro-motive force with constant speed. The intensity of the ficld is 
varied by means of an adjustable magnetic shunt bar. The gearing is provided 
with a starting and stopping milled head. 2 claims. 


9,466. “im ents in or relating to electric storage cr secondary batteries.” 
J. T. Niblett and M. Sutherland. Dated May 5th, 1899. Relates to electrodes in 
which the active material or materiala to be rendered active is pasted on to 
conducting-supports, and is held in place and prevented from becoming dis- 
integrated by porous non-conducting supports or separators. The invention 
consists in pasting the nctive material or materials to be rendered active partly 
on to the conducting supports, and partly on to the non-conducting supports, 
and then uniting the material on adjacent conducting and non-conducting sup- 
ports by pressure, cement, or allowing tbem to agglomerate together during the 
forming process. The surfaces of the supports which hold the material may be 
flat, or may be provided with ribs, &c., to increase the grip on the material, 
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and the external surface of the non-conducting supporte may be provided with 
grooves, &c., to facilitate the circulation of the electrolyte. The grooves, &c., 
in adjacent plates, preferably run at right angles to each other. 2 claims. 


. 9,612. "improvements in voltalo batteries.” C. D. Abel. Dated May 5th, 1809. 
Relates to batterics in which depolarisation is effected by hot air, and consists 
in leading the hot air into the electrode to be depolarised. The positive elec- 
trode is made of two sheets of copper gauze, or copper finely perforated and 
placed at a little distance spart, and soldered together at their edges to forma 
casing, into the lower part of which is led an air pipe, the part of which within 
the casing is extended along the base and perforated to distribute the air 
uniformly. On the outside of the casing on each side is fixed a sheet ot large 
meshed copper gauze, which forms part of the electrode and is held in place by 
copper clips. The negative electrode consists of two zinc plates, one on each 
side of the casing. Each plate is covered with parchment paper and a thick 
layer of asbestos, which is bent around the lower edge of the plate, and the two 
folds are fastened togcther at the top by celluloid elips. "The nir pipes lead to & 
pipe which is connected to a pump by which air is at intervals pumped into the 
electrode; the strokes of the pump eause the electrodes to vibrate, and this 
vibration aids the depolarisation. Other metals than those named may be 
employed. The electrolyte is fed from a tank flows through the battery and is 
run off through a pipe into a tank whence it may be drawn off to be regenerated 
and to be used again. 1 claim. 


9,816. Improvoments [n automatio telephone switches." V. Veysy. Dated 
May 5th, 1899. Relates to improvements in the subscriber's apparatus em- 
ployed in the automatic exchange system described in Specification No. 18,912, 
A.D. 1896, A contact drum has two caps operated by a crank to send the 
releasing currents and the currents for selecting the group of the subscriber 
wanted. Two brushes are electrically connected and two other brushes are con- 
nected to the opposite poles of a split battery, the cap has two projecting contacts 
situated between the ends of a series of ten contacts on the cap. The selector 
for operating the exchange carriage is set by hand, and is in the form of three 
interacting counter rings driven when returning to zero by a clockwork con- 
trolled by an escapement and the pivoted armature lever of the magnet. The 
circuit of the magnet is controlled by the line relay. The number discs are pro- 
vided with studs closing a circuit simu.taneously when two of the wheels have 
returned to zero and the third disc is making its last movement to zero. "This 
circuit stops the exchange selecting carriage. A rotating double contact switch 
lever is mounted on the door. When the selection is complete & double clip on 
the telephone wire is hooked on to the clips cutting out the selecting device and 
putting the telephones to line. 6 claims. 


9,622. “im ements relating to the distribution of electric currents." Z. d. 
Lamme. Dated May 5th, 1809. (Dated under International Convention, 
October 6th, 1898.) Relates to the regulation of electromotive force in constant 
potential systems by automatically adjusting the excitation of the field magnet 
of the generator. Variations in the speed of the motor, duc to variations in the 
distributing system, vary the electromotive force of the field coil. The motor 
generator may be replaced by a rotary transformer. 8 claims. 


9,631. ‘“‘improvements in or connected with electric conductors and anodes for 
electrolytic and similar pu ." Tbe General Electrolytic Parent Company, Limited. 
(L. Hargreaves and W. Stubbs.) Dated May 8th, 1899. Electrodes. Between the 
clectrolyte and the electric conductors there is placed oil or its equivalent, or 
an oil-saturated material, whereby the junctions of the conductors with the 
carbon anodes are protected against the action of the current or of the clectro- 
lyte. The oil is contained in special casings or receptacles. The connection 
between the anodes and the conductors may be by means of carbon blocks 
passing through non-conducting casings, or by specially-arranged bolts. The 
anodes at or near their junctions with the conductors may be saturated with oil 
or its equivalent. The double metallic conductor is surrounded by a cement or 
other non-conducting casing, the space being filled with oil or other liquid or 
solution not miscible with the electrolyte. Two carbon anodes are connected 
together by nuts and bolts covered by insnlating material. The bolts and nuts 
force the anodes against carbon blocks which may have soft metal washera and 
the latter against the conductor. Several modifications of the arrangement are 
described. In cells worked above ordinary temperatures the oil is preferably 
one which is seini-solid, and only becomes fluid at the normal working tempera- 
ture. Such an oil is resin oil with a quantity of resin dissolved therein. The 
oil should be as nearly as possible of the same speciflc gravity as the clectro- 
lyte. 6 claims. 


9,760. ‘improvements in printing rs sell B. J. B. Mills. (J.R. Tucker and 
C. C. Henekley.)  Dnted May 9th, 1899. The apparatus consists of electro- 


mechanical arrangements by which the keysof a type-writer can be employed 
to operate a corresponding number of relays capable of closing a number of 
electric circuits in pre-arranged permutations. These electric impulses are trans- 
mitted in sequence to line, and operate at the receiving-end selective mechanism 
hy which the impulses are sorted out to corresponding number of electro-magnets, 
These electro-magnets combine the elements of the permutations, and by means 
of further magnets operate type-writer levers which reproduce the predeter- 
mined signals. 14 claims. 


9,791. Improvemente in apparatus for receiving ‘Hertz’ electric undulation or 
waves.” E.Duoretet. Dated May 9th, 1899. A coherer for Hertzian wave 
telegraphy is formed of an insulating tube, capped at each end, and having 
close-fitting metal rods, one or both of which may be adjustable. The ends of 
the rods are formed of non-oxidisable or amalgamated metal, and the space 
between contains metal filings, A fixed central rod with two end rods forms two 
granule cells in a modified form. The coherer inay be arranged in the relay or 
receiver circuit with variable condensers, and with single-pole or other induction 
coils. 4 claims. 


10,133. ‘‘ improvements in systems of contro! for electrically-propelled vehicies.” 
The British Thomson-Houston Company, Limited. (W. B. Potter.) Dated May 13th, 
1899. Relates to systems of control tor eleotrically-propelled vehicles where a 
number of cara are or may be united to form a train, each car having a motor 
or motors and a controller, and the train having one or more master controllers 
for all the motors. The separate controllers are driven step by step by pilot 
motors controlled by the master controller. Switches are also provided for 
controlling emergency brakes. 16 claims. 


10,134. Improvoments in controlling devices for electric motors." The British 
Thomson-Houston Company, Limited. F. E. Case.) Dated May 13th, 1899. Motor 
controllers are fitted with additional contacts so that the motors may be con- 
nected up as generators for operating the brakes, a single set of resistances 
serving for regulation in each case. In the form of controller described, the 
regulating and reversing switches are mounted as usual, and the braking switch 
is in line with the reversing switch but operated mechanically from the regu- 
lating switch. 9 claims. 


10,163. '' Improvements in eleotrio ciroult breakers.” H. H. Lake. (W. M. Scott.) 
Dated May I8th, 1899. The main contact of an automatic circuit-breaker is 
mounted to slide on bars, and to itis pivoteda rod forming one part of the tocgle 
operating mechanism. The other member consists of the hand-lever carrying a 
pin working in a slot in the member. The hand-lever also carries a roller 
engaging with a lever of a supplemental shunt switch. This supplemental 
switch comprises a bridge-piece engaging with a pair of contacts and pivoted 
carbon contacts arranged in pairs. Movement of the handle first closes the 
shunt switch, the roller running over the cam face, and then the main switch, 
The switch is held closed by a latch engaging a pin on the hand-lever. The 
switch is opened by the core of the over-load magnet operating the latch. Spring 
pistons are arranged to force back the levers. ‘The contact is made of curved 
lamine with the outer ends somewhat apart. 8 claims. 


10,164. ‘Improvements in interrupters for electric currents." Dr. H. T. Simon. 
Dated May 13th, 1899. Interrupters for induction coils, a liquid resistance being 
euiployed. In the form described, the lead vessel forms one electrode, and a 
plate fitted within a glass tube, forms the second. A small perforation is pro- 
vided in the glass tube, and the vessel is filled with dilute sulphuric acid or the 
like. In another form the vessel is of non-conducting material, and is divided 
into two compartments by a partition baving a number of perforations. By 
closing certain of the perforations, the frequency of the interruptions can be 
varied, In a moditication two vessels are shown connected by a U-tube, an air 
bubble being left in the tube. The electrodes and solution are adapted to one 


another, e.u., with copper electrodes, a solution of ‘copper sulphate would form 
the liquid resistance. 4 elaiins. 


10,183. ''A removable combination and eoi! for electric tors and 
motors." C. H. Cutting and @. H. . Dated May 15th, 1899. Relates to 
field-magnets. Consists in making the field magnets readily detachable from 
the frame or yoke of the machine. The magnet ia cast in one piece with flanges 
which are secured by serews to the yoke. The coil is wound directly on the 
core ard is remcvable with it. The magnets may be withdrawn in a direction 
at right angles to the shaft or parallel thereto. In the latter case the yoke is 


divided circumferentially, and one part is removed before withdrawing the 
magnets. 4 claims. 


10,238. “improvements ia cela -e rated meoohasicm ety applicable for 
electric aad other meters." E. Du Bole and The Mutual Electric Trust, Limited. 
Dated May 15th, 1899. Electricity supplying, gas meters, liquid meters. The 
invention is described in connection with the supply of electricity. The 
circuit is completed when a rocker is tilted, so that a fork which it bears dips 
into mercury cups and a detenc hook retains it. During the expiry of a given 
time or the delivery of a certain amount of current, a cam makes a lever, having 
& click at the operating end, take a position under a nose on the detent hook, 
and finally lets it recover its initial position by gravity, and in so doing disengage 
the detent hook from the rocker. Coin action: The coin sets the rocker under 
the detent hook by rolling in the shoot over its intruding limb. A roller on the 
other limb of the rocker prevents a second coin from passing till the rocker is 
ngain free from the detent. 


10,246. ''Improvements in * L.M. Erlossen. Dated May 
l5th, 1899. The receiver and transmitter are mounted on slides respectively. 
The slides telescope into a central portion or handle provided with a switch. 
The receiver slide is tubular, and contains the coiled wires forming the con- 
nections. The necessary contacts are arranged in a recess in the back of the 
transmitter, A hinged flap acts as a reflector for the transmitter. 


10,301 “ . to overhead systeme for electrical transmission 
of energy.” W. Routledge. Dated May 16th, 1699. Conductors arranged in sections 
have those sections connected together by pivoted angle pieces contacting 
together by blades. Tne pieces are pivoted to insulating plates connected to 


me bracket. ‘The trolley wheel is provided with an extra conducting slip. 
claim. i 


10,406. ''Improvements in wireless hy." L.B. Miller. Dated May 17th, 
1899. Relates to wireless telegraphy. The coherer is mounted on the armature 
of a decohering magnet, the contact being in the coherer circuit and the coils 
of the magnet in the relay circuit. The contacts may be shunted by self-in- 
ductances, and the receiver coils may be in parallel with the decoherer. The 
coherer is constructed with two electrodes separated by insulating material, 
and has wires fused into one end of the glass tube. The electrodes may be side 
by side, or may be concentric; the outer tubular electrode is shown closed by 
a screw cap, and the tube is exhausted. The granules are preferably non- 
magnetic. 3 claims. 


10,768. “Improvements in electric aro la P^ The British Thomson-Honeton 
Company, Limited. (R. rem) Dated May 28rd, 1899. Arc lamps, especially 
for use in series on constant alternating current circuits. The frame of the 
lamp consists of a head with arms carrying two tubes, which are connected by a 
yoke supporting the lower carbon holder and an arc-enclosing globe, and which 
reccive rods supporting a lower yoke and an outer globe. Two plates connected 
by a central hollow part fit between the tubes, and are supported by four rods 
attached to the head by screws, Two pairs of vertical solenoids have their 
end plates bored to fit on pairs of these rods, and are held at proper heights by 
spacing tubes placed on the rods. The upper carbon is carried by a clutch on a 
central tube which slides in detachable guides on the plate and the head, and is 
supported by springs. The spring is mounted on & clamp on the tube, and the 
plate spring on an H-shaped core within the solenoids. The lower solenoids are 
connected directly between the terminals of the lamp, and are provided with a 
fixed core extending about one-third through them ; this construction and the 
varying reactance of the solenoids as the core moves, are stated to give a fairly 
uniform pull on the core in any position. A straight armature is fixed above the 
upper solenoids which are in series with the carbons. The series solenoids may 
be replaced by a spring and the frame shortened. The clamp carries a dash- 
pot, the piston of which is clamped on a tube. The core carries a contact above 
another clamped on a tube; these contacts are connected with the lam 
terminals through a resistance, and act as acut-out. A series reactance coil, 
not shown, is wound on a circular laminated iron core, containing a short 
air-gap, and surrounding the upper part of the lamp; the core rests on springs 
surrounding vertical guide-rods carried by the head to avoid production of 
noise. 17 claims. 


10,838. “im ents in automatic electric cut-out devices for electric osoking 
apparatus.” F.W. Schindler. Dated May 24th, 1899. Cut-out device for breaking 
the circuit when the cooking appliance becomes overheated. In the arrange- 
ment the connecting device is soldered to the vessel by soft solder, which melts 
when the vessel is working empty. The connecting piece then falls away and 
breaks the circuit between the ring connected to the heater and the diso or nut 
to which one of the conductors is clamped. 1 claim. 


10,880. “improvements ia or relating to electric raliways and tramways worked 
on a mixed system." Dr. E. Andreas. Dated May 94th, 1899. Electric 
railways and tramways worked on a mixed power system with accuniulators and 
line conductors. To prevent unintended discharge of the accumulators or to 
cut them out if the line potential is too high, a resistance and cell are placed in 
the main charging circuit, which can be broken by the electro-magnetic cut-out 
in the shunt circuit. The cell is of the type which allows current to flow in one 
direction only. Reference is made to Specitication No 17,507, a.D. 1898. 1claim. 


10,416. *'improvements in Incandescence electric lamps.” Dr. W. Meagerin. 
Dated May 17tb, 1899. Incandescent lamp*.—Incandescence bodies which con- 
duct only after preliminary heating by adjacent wires, are connected in series 
and parallel with fixed resistances to form a balanced network, in which the 
heating wires form transverse bridging connections, so that when the incan- 
descence bodies have been heated and are conveying their proper currents, no 
differences of potential exist at the end of the heating wires, and these receive 
no current, but when the incandescence bodies convey less than their proper 
currents, current passes through the heaters. With alternating currents the 
resistances may be inductive, and the incandescence bodies may be supplied 
from transformers, the primary coils of which form parts of the resistant net, 
and which may be placed in the base of the lamp itself. 1 claim. 


^ 10,468. “Improvements in telephone liae " W., Akkea. Dated 
May 18th, 1899.  Direct-call 3 lines, in which the subscribers work in 
pairs are arranged with means for locking all the other instruments, so thut 
there can be no interference. The subscribers have opponisely relays bridged 
across the calling-keys, and the subscriber has a erentially-wound coil 
connected at its middle point to the calling-key, the baok contact of which is 
connected to the relay. The local circuits of the relays inclade the indicator 
and bell in parallel; a branch circuit from the relay also includes the locking- 
magnet, the function of which is to prevent a second call from being made 
while the line is in use, The locking-circuit is broken by the telephone lever 
rising when two subscribers are in communication. 2 claims. 


10,393. ''improvements ia or relating to electro-mechanioal impulso devices 
appiloabie to clooke and for other purposes." M. Cam Dated May 17th, 
1899. Relates to electrical apparatus for driving or giving an Impulse to clocks 
or other apparatus, Consists of an electro-inagnet or pair of magnets, the 
armature of which is carried by a pivotted lever. At the same point is also 

ivotted a lever, to the free end of which is pivotted a lever carrying the arms 
or operating u pendulum or other object. A spring is fixed at one end to the 
second lever, its free end engaging with a projection on the first levér. When 
the magnet is cnergised the armature is attracted, and with it the first lever. 
The second lever then moves under the action of the spring without shock. 
The free end of the third lever strikes a stop and the arm has an increased 
angular movement. The parts are restored by springs or weights when the 
current censes. 3 claims. 


10,699. ''improvements in and connected with chere posta, cuatro ht 
standards and like.” W. Jones. Dated May 23rd, 1899. Lamp - posts for 
electric and other lighting sre fitted with fire alarms and hydrants. The 
hydrants are provided with main and bye-pass cocks sunk in the ground near 
the hase of the post. A tap may be fitted on one of the bydrant nozzles and 
the hydrant may be used for watering the roads. 5 claims. 
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THE BOARD OF TRADE AND THE 
ELECTRIC SUPPLY TARIFF. 


THE Board of Trade has notified its intention of modifying 
the price schedule in future provisional orders so that an 
unqualified price of 8d. per unit will no longer be admissible 


in the fourth schedule. 


Now as the result of extended experience in many towns, 
both large and small, it has been found that from 10 to 20 
per cent. of the consumers cannot, owing to the short period 
and incidence of their consumption, be profitably supplied 
at 8d. per unit, if the price to them works out at less than 


this, it follows that the loss incurred must be made up out of 


the payments from the general body of consumers, and more 
especially from the smaller shops and private houses in which 
artificial lighting is used pretty regularly throughout the 


year, and for many hours each day. 


The great future for electric lighting is among the rows 
upon rows of small private houses which are numerous and 
increasing in the suburbs of most of our towns, and in the 
homes of the working classes, where it will be especially 
welcome; but unless the loss on the short-hour users is 
avoided by means of an equitable tariff, progress in this 
direction will be seriously retarded. | 

It is, of course, necessary that provisional orders should 
contain some restrictions in. regard to price, but a little 
consideration will show that such restrictions can be most 


effectively imposed upon the general average price. 


This can be dealt with in an equitable form, to comply 
with the new requirements of the Board of Trade, under 
the “maximum demand” basis of charging, which was 
approved by Parliament in connection with the Electric 
Power Bills of last session, and the following clause has 
been suggested for the purpose by the London Chamber of 
Commerce :— | 

* Where undertakers charge any consumer by the actual 
amount of energy supplied him, they shall be entitled to 
charge him at the following rates per quarter :— 

* For any amount up to 20 units, 13s. 4d., provided that 
if, in any one year after the first complete year of working, 
the general average price of electrical energy for all purposes 
under the order exceeds d. per unit, then, for the following 
year, a reduction shall be made equitably calculated to bring 
such general average price down to d. per unit.” 

In towns under 20,000 inhabitants a general average price 
of 6d. per unit is desirable, in towns over that size or in 


exceptional districts a general average of 5d. will prove 


sufficient. 

The following alternative clauses have also been suggested 
to meet the requirements of the Board of Trade, and to 
comply at the same time with the practical conditions of 
electricity supply work :— 

* Where the undertakers charge any consumer by the 
actual amount of energy supplied to him, they shall be 
?utitled to charge him at the following rate per quarter :— 
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, For any quantity up to 20 units, 13s. 4d. 

*(b) For any quantity not exceeding the equivalent of 
100 hours of supply at the maximum power which has been 
demunded by the consumer, at the rate of 8d. per unit. 

* (c) For any further quantity exceeding the equivalent 
of 100 hours of supply at such maximum power, at the rate 
of 3d. per unit." 

So as to produce a low general average price, and thus to 
popularise the electricity supply, if is essential that the follow 
on price should be as low as possible, and the initial price not 
less than 8d. 

The following clause, which is the same in principle as 
those preceding, has the merit of directness and simplicity. 
Except that the service charge is correctly made upon the 
actual maximum demand of the consumer, and not upon his 
possible maximum, the method is the same as that which 
was advocated with such foresight by the late Dr. John 
Hopkinson. 

„The undertakers shall be entitled to charge the consumer 
at the following rate per quarter :— 

* (a) A service charge of 10s. per 100 watts of the 
maximum power which has been demanded by the con- 
sumer. | 

* (b) For the actual amount of energy supplied, at 3d, 
per unit." 

The service charge in this clause represents the net cost 
of having the plant equipped and ready to furnish the 
demand of the consumer; the charge per unit covers the 
running expenses to supply him and the profit. 

Apart from the obstructions of governing bodies, perhaps 


one of the greatest dangers which the electrical supply 


industry can encounter is that the economics of the busi- 
ness, the relation of the price of supply to the costs of 
production, should not bethoroughly understood. The Institu- 
tion of Electrical Engineers has quite recently shown signs of 
a disposition to consider the material welfare of the industry 
for which it exists, and we trust it will presently awake to the 
importance of considering the various items of cost of 
production and supply with the generators, mains, and 
accessories to which it bas now devoted so much 
attention. E 


— ———̃. ‚ —-—̃ — 


AT last, after weary months of delay, the 
opposition to the opening of the electric 
tramways in the West End has been with- 
drawn ; on Friday last week, just in time to catch the 
enormous holiday traffic, the electric cars began running 
between Shepherd’s Bush and Kew Bridge. Needless to say, 
they were besieged by crowds of would-be passengers, anxious 
to try the—to them—novel sensation of an electrical drive 
in the open air, and to experience the comfort and luxury of 
the beautiful palace cars which have superseded the old 
“ slow-coaches."' | 

It is stated that the Kew authorities have made arrange- 
ments to transfer their more delicate instruments to new 
quarters, where they are not likely to be troubled by the 
irresistible march of modern progress. This is as it should 
be ; but what a pity that the step was not decided upon long 
ago! However, all is well that ends well; we tender our 
heartiest congratulations to the London United Tramways 
Company on the accomplishment of their aims, and with not 
less heartiness to the residents in the Western suburbs, who 
are the first to experience the advantages of electric tramway 
facilities in the vicinity of the metropolis. 


London United 
Tramways 


e 


Marconi Patents in America.— The Marconi wireless 
telegraph patents have recently formed the subject of a suit 
heard in the U.S. Circuit Court, New York. Complaint 
was brought by L. C. Learned against Guglielmo Marconi, 
and it has been dismissed by a decree just signed by Judge 
Coxe. According to the New York Electrical Review the 
decision seems to end the long-standing dispute over the 
validity of the wireless telegraph patents obtained by Marconi. 
The complaint was filed October 17th, 1899. The plaintiff, 
Mr. Learned, contended that wireless telegraph apparatus 
was invented by A. E. Dolbear in 1882, and that the 
patents came into his possession on July 22nd, 1899. He 
further contended that in reporting the international yacht 
races in 1899 Marconi had infringed some of the Dolbear 
patents. A considerable amount of expert testimony was taken 
in the case. Dr. J. A. Fleming, of London, testified that he 
had experimented with apparatus constructed under the 
specifications of the Dolbear patent, and failed to obtain 
results. He furthermore testified that Marconi’s apparatus 
depended for its action upon the production of electric 
waves, the essential element used for this purpose being the 
spark gap; this is entirely absent in the Dolbear arrange- 
ment. It is believed that other patentees of wireless tele- 
graph systems were interested with Mr. Learned in his suit, 
and that the outcome of the action virtually establishes the 
validity of Marconi’s patents, 


‘Cables in War-time.—In the columns of the Times 
during the Spanish-American war there occurred an 
interesting controversy concerning the position of submarine 
cables in war. Prof. Holland's views that a cable going 
from a belligerent’s territory to neutral ground was only liable 
under international usage to be cut within the belligerent’s 
territorial waters were regarded at the time as rather 
academic. They are reinforced by Article 5 of the American 
Naval War Code, which lays down that :— 


The following rules are to be followed with regard to submarine 
5 cables in time of war, irrespective of their owner- 


shi 

6% 8 a) Submarine telegraphic cables between points in the territory 
of an enemy, or between the territory of the United States and that 
of an enemy, are subject to such treatment as the necessities of war 
may require. 

(b) Submarine telegraphic cables between the territory of an 
enemy and neutral territory may be interrupted within the terri- 
torial jurisdiction of the enemy. 

(c) Submarine telegraphic cables between two neutral territories 
shall be held inviolable and free from interruption. © 


There is a point of controversy as to what is contraband 
of war. The Naval War Code divides contraband of war 
into what is absolutely contraband and what is conditionally 
contraband. The first class includes the general kinds of 
war equipment, all set forth at length; but as these are 
generally recognised as contraband there is no use in 
repeating the list. The ‘conditionally contraband” in- 
cludes: — (a) Coal, when destined for a naval station, a port 
of call, or a ship or ships of the enemy; (b) Materials for 


the constriction of railways or telegraphs; (c) Money, when 


such materials or money are destined for the enemy's forces ; 
(d) Provisions when actually destined for the enemy's mili- 
tary or naval forces. 


-Electric Power in the Government Printing Office. 
—In a discussion at a recent meeting of the Franklin 
Institute, on the subject of electrical distribution of power 
in workshops, Mr. W. H. Tapley stated, says the Electrical 
World, that the Government Printing Office at Washington 
has now a motor equipment of 854 H.P. distributed among 
200 motors, Of these 145 motors are geared to presses, 
aggregating a horse-power of 875. For lighting there are 
the equivalent of 5,000 16-c.P. lamps, and an average of 
70 amperes of current is used in heating 10 press heads. 
Although the power used in 1899 was more than double that 
used in 1894, and the boilers were called upon to heat 
1,000,000 cubic ft. more of space, the total cost of coal and 
gas for 1899 was only $5, 614. 75, as against $27,812.13 in 
1894. 
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ELECTRICAL EQUIPMENT 
OF THE NEW PHYSICAL LABORATORIES, 
OWENS COLLEGE. 


By W. P. STEINTHAL, M. Sc. 


THE authorities of the Owens College have been enabled, 
through the munificence of various donors, to build and 
equip a new laboratory for the study of electrical engineering 
and physical science, which ig probably the finest of its kind 
in this country. The laboratory will compare favourably 
with any of the great electro-technical institutes of the 
Continent, such as Darmstadt, Hanover, Charlottenburg, 
Carlsruhe, and Zurich, and is a very great advance on any 
laboratory that has yet been erected in England. 
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The architect, who designed the building to the instruc- 


tions of Prof. Arthur Schuster, F.R.S., is Mr. J. W. 
Beaumont, of Manchester. "The foundation stone was laid on 
October 4th, 1898, by the late Mr. Henry Simon, M. Inst. C. E., 
and the laboratory was formally opened by Lord Rayleigh, 
in the presence of a distinguished gathering of scientific men, 
on June 29th, 1900. ^ | 

It is not the intention of this article to go into the details 
of general design or equipment or the description of apparatus, 
but simply to describe the electrical arrangementa for light- 
ing, power, and experimental work. 

The authorities will, in all probability, publish a complete 
account of this institution, in pamphlet form, at a later date. 

Electric Lighiling.— The electric lighting of the building 
was designed with three main objects in view :— | 

1. Economy and efficiency in working. | 

2. Accessibility of conductors, so as to allow of eas 
alterations or additions. 

8. Neat appearance. | 

After consultation, it was decided to enclose the conductors 
partly in wood casings and partly in steel tubes. The cor- 
nices were 80 designed that the final moulding, dying into 
the ceiling, was at the same time a casing for electric light 
conductors. (See fig. 1.) Whilst the cornice was being 
plastered, steel bends were inserted to allow of wires being 
drawn through the cornice without disturbing the plaster, 
for running down to switches, brackets, fuseboards, sockets, 
and so forth. There is, therefore, a continuous casing 
round each room, and the further casing required on 
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Fig. 2.—Loap DIAGRAM. 


the ceilings has been designed and erected to represent 
a plaster mould panelling the ceilings. The walls being all 
glazed brick, switch wires, &c., have been brought down the 
walls in steel conduite. The results obtained are very satis- 
factory, and though perhaps rather costly, the neat 
appearance and general accessibility ‘amply compensate for 
the extra cost involved. 

Current for lighting is obtained from the mains of the 
Manchester Corporation at 100 volts, The Corporation 
has brought five wires into the building, and the installa- 


tion is balanced, as evenly as could be arranged, between the 
centre and the inner positive and negative, and between the 
latter and the outer negative and positive. The load, 
when all lights are turned on, is shown by the diagram, 
fig. 2. The five Corporation wires are connected to a 
switchboard, consisting of four 50-ampere D.P. change-over 


Fig. 3. 


Switches and fuses to enable the laboratory dynamos to be 


connected to the lighting installation for demonstration 
purposes From this board cables are taken to various sub- 
main boards, which are again connected to branch fuse- 
boards controlling the various lights, 


Fic. 4.—LEcTURE Room. 


Incidentally a device in connection with the main switch- 
board should be mentioned ; an arrangement to enable the 
steward, when turning off the main switches before leaving 
at night, to detect whether any lights have been left on. 
Across each pole of the four main switches is placed a 50- 


Fic. 5.—ELEMENTABRY LABORATORY. 


volt lamp. When the switches are in, these lamps are short- 
circuited.:- If, on j any circuit, one or more lamps have been 
left on, in turning off the main: switches the lamps so left 
are thrown into series with the detective lamps, which con- 
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sequently glow dull red. This arrangement is shown dia- 
grammatically in fig. 3. The device was taken from 
Dr. Wiedemann’s laboratory at Erlangen. 

The large lecture room and the elementary laboratory are 
lighted by means of inverted arc lamps. The arc lamps 
have the mechanism above the arc, this type of lamp being 
much neater in appearance than the lamps which have the 
mechanism below the arc. | 

The dynamo house and the electro-chemical laboratory are 
lighted with ordinary open type arc lamps. In the centre of 
the large lecture room is a platform for the projector lantern, 
and the arc lamps, which light the room, are controlled by 
two-way switches, so that they can be turned on or off 
either from this platform or from the leoture table. One 


Fig. 6.— MAIN DisrRIBUTENG SWITCHBOARD. 


enclosed arc lights the entrance hall and the remaining 
portions of the building are lighted. by means of incandescent 
lamps. 

Fig. 4 is a photograph of the lecture room, and fig. 5 is a 
photograph of the elementary laboratory, both taken by 
artificial light; the absence of heavy shadows should be 
noticed. 

Electric Motors. — Electric motors are used for driving :— 
(1) the hoist; (2) freezing apparatus in the Kryogenic 
laboratory; (3) dynamos in the engine house (alternatively 
with a gas engine); (4) lathes in the workshop. The first 
three are supplied at 400 volts, and the fourth at 200 volte. 

The 400-volt cables are run in screwed smooth bore iron 
tube, the tube being carefully earthed, as are also the mag- 
nets of the motors. The supply is arranged as follows: 
The two Corporation outers are connected to two Thomson- 
Houston magnetic blow-out fuses of that company’s latest 
pattern. These two cut-outs are mounted on one frame, 
together with a D.P. high voltage, knife-pattern switch, 


fitted with carbon-break contacts. From this switch cables- 


are run to a board, on which are mounted three D.P. fuses, 
to carry 50, 20 and 15 amperes respectively; and from these 
fuses circuits, all in screwed iron piping, are run to the 
dynamo house, hoist and freezing apparatus. The motors 
were manufactured by the Westinghouse Company, the Otis 
Elevator Company, and Crompton & Co. respectively. 

Telephones, —'The Professor's ante-room, the dynamo 
house, and the lecture preparation room are connected by 
means of intercommunication telephones. | 

Cloclts.— The clocks throughout the building are controlled 
by a synchronising clock in the basement, the wires between 
the various clocks being run in steel tubes. 

Erperimental Circuits— Lastly, we come to the wiring for 
the experimental work. The various experiments conducted 


by students in a laboratory of this description necessitate a 
variety of voltages ranging from 2 to 100. The maximum 
current required is about 50 amperes, except for the electric 
furnaces, which are provided with a special circuit running 
direct to the dynamo house. 

It was necessary to arrange for current to be taken either 
from the cells or the dynamos. For the purpose of obtaining 
various voltages the cells are arranged in various groups of 
one, two, five or 10 cells. The cells and dynamos are con- 
nected to distributing switchboards, which will be described 
later. 

Before actually describing this experimental wiring, it 
may be well to explain that a great deal of care and thought 
was ‘given to the method of running the wires. The 
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Fic. 8.—Smara PLUd BOARD. 


points to be kept in view were chiefly economy in erection, 
durability, ease of manipulation, accessibility for alterations 
or additions, and so forth. To save expense it was at once 
arranged that the conductors, except in one or two special 
cases, should be run in bare wire. To arrive at a satis- 
factory current density to be used for the bare conductors, 
to allow of reduction of weight to. a minimum and still not 
to risk any undue heating, a series of experiments were made, 
and the following formula was finally decided upon to 
give the sizes of wire to be used for various currents 
which would be required in different rooms :— 


| 2 = 15 dè 

where ¢ = current in amperes ; / = diameter of wire in milli- 
metres. The nearest standard gauges to the diameters thus 
deduced were finally adopted. The formula applies to copper 


Fic. 7. 


conductors ; in the case of aluminium being substituted for 
copper the constant would require altering. 

Proportionally a slightly thinner wire could be used with 
aluminium, as, the outside surface being larger, any heat 
generated is conducted to the air at a rather more rapid 
rate. 

Owing to the high price of copper, the alternative of 
using aluminium throughout has been discussed. On 
making calculations as to the relative coste it was found 
that, with aluminium at £164 per ton, this metal would be 
slightly cheaper, though owing to the comparatively small 
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quantity by weight to be used in this instance the saving 
would not be great. Aluminium has the advantage that it 
does not. corrode in the atmosphere, is light and easy to 
handle, and has a very neat appearance. Farther, there is 
no difficulty in making- electrically and mechanically sound 
joints with an ordinary blow-pipe. A little practice is 
required, but any intelligent workman will acquire the neces- 
sary experience in a very short time. 


running to different rooms of the laboratory, each circuit 
ending in a pair of terminals with set screws to enable wires 
and cables to be attached. Some of these circuits have 
various tappings at different points, so that one circuit can 
be used in several places at once. To avoid confusion, each 
circuit at the switchboard end has a label marked, with its 
own distinguishing number in large type, and the numbers of 
the rooms into which it runs, in smaller type. Also each 


Fig. 9.—ELECTRO-CHEMICAL LABORATORY. 


Quickness in manipulation is the chief factor, as in small 
wires aluminium softens very near its melting point. 

Prof. Schuster decided that one floor should be wired with 
aluminium. The only doubtful point, which experience will 
have to decide, is whether there will be any electrolytic 
action at the places where the aluminium wire is terminated 
at brass set screws, aluminium being strongly electro-positive 
to copper. As, however, there are no heavy currents 
traversing these wires, it is improbable that any trouble will 
arise. | 

In describing the system we shall start from the main dis- 


Fig. 11.—Dynamo Room. 


tributing switchboard (fig. 6). This board consists of a 
series of horizontal and vertical bars, drilled in such a 
manner as to enable the attendant, by means of plugs, to 
make an electrical connection between any horizontal and 
vertical bar as desired. The bars, of brass, are fitted on to 
marble slabs, the front bars being machined and polished, 
the bars at the back left rough. The latter are the 
horizontal set. There are 60 vertical bars and 15 hori- 
zontal; the latter are connected through switches and fuses 
(seen on the extreme right of the board) to the dynamos and 
cells, and the former are connected through fuses to circuits 


Fig. 10.—BaTTERY CHARGING SWITCHBOARD, 


pair of terminals at the other end has a label with the 
number of the circuit. 

Incidentally, it may here be stated that a very neat system 
of numbering the rooms has been adopted. If a room on the 
ground floor is, say No. 5; the corresponding room above on 
the first floor is No. 15, the room above that, on the second 
floor, is No. 25, and so on. l 

The 13 top horizontal bars are connected to Nos. 5, 6, 8, 
10, 15, 20, 80 of No. 1 battery, which consists of ** Tudor ” 
cells, and Nos. 0, 5, 10, 15, 20, 30 of No. 2 battery, which 
consists of * Chloride " cells. The last two are connected 
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Fia. 12,—DyxaMo Room. 


to the dynamos. By this means practically any voltage 
between 2 and 100 can be obtained in any room. 
The plugs are double spring type, specially designed 
for this board, there being a spring connection at 
both ends, thus ensuring a good and reliable electrical 
contact at both holes (fig. 7). A certain number of 
circuits from this main board go to feed a smaller plug 
board, from which again 16 circuits are taken. This board 
(fig. 8) has 12 vertical bars (8 connected to the large plug 
board through fuses, and four connected direct to the 
accumulators through switches and fuses), and 82 hori- 
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zontal bars, from which are run the 16 circuits referred to 
above. The plugs on this board are of a somewhat 
different design, and are, 1n the writer's opinion, inferior to 
the double spring plugs of the larger board. These plugs 
make contact at the front in a conical seat, and have a 
Bpring action for the back connection. Owing to the 
difficulty of boring all the conical holes exactly the same, a 
plug may fit better into one hole than into the neighbouring 
one. With the double spring plug this is entirely avoided, 
as the plug is self-adjusting, and does not depend upon the 
exactness with which the holes have been bored. 

The experimental circuits in the electro-chemical labora- 
tory require some special description. 

This room (fig. 9) is a large one, 36 ft. by 37 ft., with a gabled 
roof supported by iron tie-rods and struts, and is very light 
and airy. It is furnished with one large fume flue and 
other small ones, and working benches for upwards of 30 
students. Each student has a set of six terminals at his 
disposal, each terminal being protected with a fuse. Eight 
of these gets are formed by tappings from circuits Nos. 25, 
26, 27 from the large plug-board, which are run side by 
side round the walls of the laboratory ; the remainder of 


the terminals, 23 sets in all, are taken from the Chloride . 


cells, Nos. 40 to 45, the supply wires being run direct from 


the cells to a fuseboard in the laboratory, and there divided. 


into three sets of circuits, one of which supplies seven 
positions round the walls, and each of the other two 
supplies eight positions on the two long benches running 
the length of the room. In one corner of the room two 
heavy vulcanised cables (61/128) are brought direct from 
the dynamo house to a terminal board, enabling currents up 


to 700 amperes to be employed for electric furnace work. 


With this furnace temperatures of 3,500? C. and upwards 
can be reached, and interesting researches on spectra of 
metals and other physical and chemical problems are to be 
looked for. The furnace itself consists of blocks of bighly 
refractory limestone obtained from quarries near Bath, 
bound round with sheet-iron, and having a space hollowed 
out to receive a crucible, made of compressed carbon ; the 
poles of the furnace are composed of large carbon rods 
passing through grooves in the blocks, the cables being 
attached to them by heavy metal clips supported on slides 
to enable their distance apart to be regulated. An ex- 
periment usually takes some 8 to 10 minutes to perform. 

In the photometer room, which is situated in the base- 
ment, wall-plugs are arranged on 100-volt and 200-volt 
circuits for testing incandescent lamps. 

Charging Switchboard.—O wing to the uneven use of the 
various cells, it was necessary to arrange a switchboard to 
enable any group of five cells to be charged independently, 
and for convenience the board was designed to enable any 
group to be charged by either of two dynamos, or any 
number of successive groups, or any group from one 
battery in parallel with any group in:the other. Fig. 10 is 
& photograph of this board. Figs. 11 and 12 show the 
equipment of the dynamo room. This shortly describes the 
various electrical arrangements which my firm has carried 
out. ö 

In conclusion, I should like to take this opportunity of 
expressing my admiration for the marvellous manner in 
which Prof. Schuster worked out the very complicated 
details, more especially of the experimental wiring. The 
immense amount of time and thought which the Professor 
gave to this section of the work alone, can only be appre- 
ciated by those who have had the pleasure of working to his 
instructions. 


— = 


AMERICAN COMPETITION AND BRITISH 
MANUFACTURERS. 


[COMMUNICATED. | 


THE perusal of the articles which have lately appeared in 
the daily papers, and in (/s, s Magazine recently, has 
induced the writer to submit his ideas and experience to the 
consideration of those most interested in the present condition 
of the engineering trades, and the competition in the iron and 


steel industries owing to the recently formed combinations in 
the latter in the United States of America. 

In the nine articles on American competition in Cassier's 
Magazine, only certain points agree with the personal 
experience of the writer. The opinions expressed in the 
articles are “from American points of view," while the 
writer can only claim to have European experience. How- 
ever, the opinions herein expressed may be worthy of con- 
sideration. The articles have aroused considerable interest 
in the minds of both employers and employed, and a 
disinterested review can only lead, with fair consideration, 
to deeper thought and endeavours to improve matters by 
fairly facing the present conditions of European manufacture. 

Let us look first at the “ superior manufacturing methods” 
referred to by the editor of Cassier's. Attention, no doubt, 
at this point is specially directed to the manufacture of iron 


and steel. 


It will doubtless be conceded that Great Britain had 
worked those industries up to the highest point of perfection 
by the time that Americans found that it was possible for 
them to produce the necessary materials for themselves, and 
it is well within the writers memory that American 
gentlemen, desirous of advancing the manufacture of iron 
and steel in their own country, came over to visit English 
iron and steel works, and by exchanging drawings of cranes, 
&c., obtained information in regard to blast furnaces and 
Bessemer plant of considerably greater value. 

. The works they visited had been built up gradually, and 
were naturally hampered by having to improve and enlarge 
existing plant, while our present competitors, after studying 
the latest European practice, placed the design and construc- 
tion of their plant in the hands of engineers who were not 
cramped by old arrangementa of buildings and plant, but had 
a free hand in including all the latest improvements as well 
as in attempting to bring about larger output at less labour 
cost. 

Under these conditions they were able to put down blast 
furnace plants of higher capacity and efficiency at a time 
when a home demand, assisted by a protective tariff, 
ensured a profitable output. 

In many cases the designers and managers of these highly 
productive iron and steel works are Englishmen, who, if 
engaged in this country, would have been hampered by 
conservative directors and existing plants entirely unsuitable 
for adaptation to improved outputs, while in the United 
States they have been treated as experts and allowed a free 
hand on unbroken ground. 

In this country, any advanced attempt to improve the 
output and efficiency of manufacturing plant is resisted by 
proprietors and directors who are afraid to trust their staff 
to develop their ideas, and who require them to endeavour 
to utilise existing plant. | 

Then, again, in regard to finding a. market for the pro- 
ducts of these new works, while British works are tied down 
by almost impossible specifications as to the materials pro- 
duced, the American manufacturers have had more freedom 
in this respect, enabling them to produce a suitable class of 
material that could command a ready sale; the manufac- 
turers in fact were to a certain extent able to bring into 
the market large quantities of material of a fair quality 
which was suitable for most uses, thus establishing & 
more or less standard range that could be manufactured in 
bulk at reasonable cost, free from the restrictions to which 
British works are subjected. | 

The editor of Cassier's mentions “ native American enter- 
prise,” and this, no doubt, seems to be a very important 
point; but it may be more apparent than real when 
analysed. - ` 

The very fact that American coal, iron and steel have been 
brought to British markets lately tends to show that 
very remunerative prices are not readily obtainable in other 
countries, and that the supply is considerably in excess of 
the demand in their home markets. Surely, Britain should 
be the last place in the world in which to obtain good prices 
for the products of American iron and steel works. ith a 
strong inquiry and unlimited output at one’s disposal, any 
man can be enterprising, but British manufacturers have 
passed through these experiences, and it may be that in the 
near future our friends may find it not the most profitable 
result of excessive .production, to have to come with their 
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goods to this country on the basis of a Spring or Autumn 
sale, just at turnover " prices. 

Regarding the editor of Cassier’s remark of “ better pro- 
ducts,” this will not readily be acknowledged by British 
manufacturers ; cheaper maybe, but better? Take, for 
' instance, the locomotives not long since obtained by British 
railways from America; they have not “knocked” British 
workmanship much, especially if the opinion of those most 
intimately connected with them is taken as a criterion, i. ., 
the drivers. Without dwelling too long on this point, there 


is no doubt that if the record of these locomotives had been 


good we should have had ample evidence of the fact from 
American “ enterprise." 

The American system of classifying pig iron is probably 
guperior to the British, and will doubtless soon be standard, 
but at the same time we are not at all inclined to accept the 
Suggestion that consignments of British pig iron are inferior 
to American produce. | 

Again, in the matter of steel, a lower cost of production 
may be in many cases found to exist, but when the question 
of quality comes into play, and the complying with strict 
specifications, then it will be found that the better product ” 
is still to be found in the Old Country. 

At a works established in England a few years ago 
American machinery was largely installed, possibly on 
account of quick delivery, in place of English machinery, 
but when the machines had been run a little more than a 
year they required overhauling, which would not have 
been the case with machines of British manufacture. 
The writer had an opportunity of inspecting the machines, 
which were of the wood-working class; until this time he 
had been impressed with what ‘he had heard of machines 
of American manufacture, and he was greatly surprised to see 
the way the pulleys rocked about on the shafts after such a 
short time of use. 

However, the writer has nothing but praise for the 
American machines he has had an opportunity of examining, 
in regard to their design for producing special work, and their 
output capabilities, No doubt, except in special cases, most 
English machines are designed to deal with a large range 
of work rather than for turning out large outputs of 
certain shapes or classes of work. 

The claim of “better workmen” opens up many points 
for consideration. 

If, as the writer has been led to suppose, the system is 
general in the United States, of allowing the first man 
applying, in the case of a vacancy, to fill the 
Post, without reference or agreement, and of retaining 

im if satisfactory, or dismissing him without notice 
if otherwise, and filling his place in a similar manner until 
a satisfactory man is found, the system must, while it can 
be maintained, result in the “survival of the fittest,” and 
has many advantages. 

Such conditions are strange to Englishmen, and could 
' hardly be established here, and it is scarcely likely that as 
American workmen get settled down in various localities, 
with wives and families, they will continue to put up with 
such treatment; the advent of trades unionism will pro- 
bably in the near future have something to do in the matter 
of bringing the conditions of engaging and dismissing work- 
men more into line with British practice. | 

The great benefit of the system above mentioned is to 
make a man apply himself to his work, in order to become 
proficient and prove to his employers his value and capa- 
bilities ; also it has the effect of greatly relieving the foremen. 

Comparing this with the case of a large engineering 
shop in an English works, where the general principle of 
the workmen was to do as little as possible when the fore- 
man was not in close proximity, and where, as was fre- 
quently the case, the foreman eame into the works about 
6.380 or 7.0 a.m., and was not seen again until after 
9.0 a.m., it will readily be seen that the best output was not 
obtained from the running machines. "There is little doubt 
that the amount of work turned out during the early hours 
from 6.0 a.m. to 8.30 a.m. is very much below what it 
Bhould be, taking into account the running of the 
machinery, 

An attempt to reduce this loss to a minimum by doing 
away with the breakfast half-hour, starting the shops at 
7.0 a.m., and working straight on to noon, did not realise the 


Ll 


through rejections. 


desired result, because the men turned up without breakfast, 
and complained of being hungry and not capable of 
applying any great exertion till after dinner. 

It would appear that the only way to get the British 
workman to do an honest day’s work, without having a 
foreman for each man, would be to adopt a more general 
system of piecework, or a bonus on the output, or else to 
give him an interest in some tangible form, so that loss of 
time and output would affect his pay. 

Until the workman realises that his pay is a fair return 
for his work, and that it is to his advantage to turn out as 
much manufactured product as he well can in the time, and 
until he is not always under the impression that he is 
very much underpaid, so long will this country be subject 
to successful competition from other nations. 

While on this subject the writer would like to record his 
opinion, based on considerable experience, that the tendency 
of the struggle for shorter hours for workmen is wrong in 
principle and effect. 

At a works lately visited, the closing hour was 4.30 p.m. 
Now, what is the average workman to -do from 4.30 p.m. 
to, say, 10.0 p.m.? If there was any evidence that he 
applied some of this time to technical education, or even 
agricultural pursuits, such as gardening, &c., or household 
carpentry, not to mention self-culture, then there would be 
some satisfaction, but how far is this the cage ? 

A demoralising condition tending to cause the British 
workman to have a poor opinion of his superiors is 
the fact that when orders for, say, steel rails or plates, are 
placed upon the market in general competition, the competing 
firms offer prices which may secure the order before going into 
details as to whether the conditions stated in the specification 
can be complied with. 

The result is that the firm receiving the order finds some 
difficulty, in many cases, in avoiding a considerable loss 
Very often the specification contains 
conditions of tests, which not any quality of steel can 
be made {to comply with. For example, in the case of 
rails (1) a certain drop test has to be complied with; 
(2) & certain bending test, under hydraulic pressure, is 


. stipulated ; (3) also certain limits are fixed for the chemical 


constituents, | 

In many cases it is found that these conditions cannot all 
be satisfied by tests applied to the same piece of rail. 
It is well known to analytical chemists that steel, as 
manufactured into rails, is not homogeneous, and by careful 
selection, various proportions of deleterious constituents can 
be found in drillings taken from different rails from the 
same cast, and even from the same rail. To comply with the 
inspector's requirements necessitates a considerable amount of 
dodging. | 

. In the case of plates a limit variation of only 2 tons in 
some cases and 4 tons in others is allowed in the tensile test 
applied to test pieces; it is common knowledge that in the 
instance of a large plate rolled from a single ingot, it is a 
comparatively easy matter to select test pieces from this one 
plate which will give even greater variations than are allowed 
by the specification from the same plate. 

In this case also the steel is not homogeneous, and while 
in certain places, corresponding to, say, the outer portions 
of the ingot, drillings may show an analysis complying with 
the specified limits of sulphur, phosphorus, manganese, and 
carbon, drillings taken from parts corresponding with the 
heart of the ingot would result in the material being 
rejected as being of unsuitable quality. The knowledge of 
the manner in which test pieces have to be manipulated to 
pass the inspector does not tend to make the workman hold 
a very high opinion of his superiors. 

Every now and then at some steel works an inspector 
detects some dodging, with the result that an exposure is 
necessary. A workman, or in some cases a responsible 
person, is dismissed; in a mild case it may be from one 
department to another when the man in question is well up 
to his business of passing material through, while if the 
exposure is too prominent the offending workman may be 
dismissed the works in disgrace—finding through influence, a 
similar berth at some other works. There would be a con- 
siderable stir in the rail and plate trade if the whole of the 
tests were carried out at an independent testing office, and 
prices would be greatly affected. 
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It would soon be found that specifications would be more 
reasonable, and manufacturers would be trusted to give a 
good suitable quality of material without being compelled 
to carry out impossible tests at their own costs. 

Take the case of boiler plates, for which the specification 
gives a limiting range of 4 tons only between the highest 
and lowest tensile test. 

A large plate of this class of steel was rolled from an ingot, 
and several test specimens were taken from different parta. 
In the testing machine these gave results, varying 44 tons 
between the highest and lowest, so if the inspector had 
happened to bave selected test pieces giving either of the 
two extremes, he would have had to reject the plates, while 
the average of the several tests proved the steel to be of the 
' quality specified. 

Steel manufacturers would be subject to very considerable 
loss if they were not able to prevent steel of suitable quality 
being rejected by manipulating the test pieces examined by 
the inspector. 


THE MAINTENANCE OF CENTRAL STATION 
BATTERIES. 


By A. J. ABRAHAM, A.M.I E.E., Assistant, Wigan Corporation 
Electricity Works. 


THERE is no doubt that, with the exception of those 
electricity works where the battery is large enough to 
warrant the employment of a skilled attendant, the central 
station battery is much neglected. This is due to the fact 
that the duty of keeping it in good condition generally falls 


to the lot of the engineers-in-charge, who, in the majority of . 


cases, are either ignorant of the proper treatment of accumu- 
lators, or unwilling to undertake what they consider to be 
troublesome or unpleasant duties. In this way the battery 
receives scant attention, and as no one is held personally 
responsible, each shift engineer has a knack of jotting down 
the faulty cells on the log sheet, in the hope that one of his 
fellow workers will attend to them. One has only to 


visit two or three direct-current central stations, which have 
been working some time, to be struck with the fact that 


everything but the battery is kept in a more or less efficient 
condition. A few, and by no means uncommon, instances, 
will show to what usage accumulators are often subjected. 

(a) This case, the worst I have ever come across, and one 
_ which, perhaps, many will disbelieve on account of its being 
almost too bad to be true, was that of a Tudor battery which 
had been put into a station in the Midlands. After it had been 
working for a short time one or two cells became sulphated. 
The engineer-in-charge, evidently in ignorance himself as to 
what ought to be done, consulted the chief engineer, who 
ordered that these faulty cells be cut out of the battery by 
clamping 2 in. cable across them. He then wrote the Tudor 
Company to send a representative to put the cells right. 
History does not relate what the representative said when he 
saw what had been done “to keep the cells from getting 
worse,” 

(Y) In a certain central station in the North of England, 
the works superintendent (who was a mechanical engineer, 
by the way) was held responsible for the maintenance of the 
E. P. S. set of accumulators therein. There was no ampere- 
hour meter in circuit with this battery, so the works super- 
intendent ordered that “the kilowatts taken out of the 
battery during the discharge should be put in again.” I 
have the written order by me now. 

(c) A battery in a station in the South had every plate 
renewed before it had been working 18 months, for the 
following reason: The rate of charge was 100 amperes, 
witha maximum of 150. Every day throughout one summer 
this battery was completely discharged, and then charged 
again at the rate of 260 amperes, the reason assigned being 
that “if they only charged at 100 or 150 amperes, it was 
impossible to fully charge the battery before the heavy load 
came on." 

(d) Another battery had been neglected so much that 
many cells had become sulphated, and would not gas with 


the remainder of the battery. To bring these right, the 
battery, after every discharge, was charged at the proper 
rate, but had an overcharge of from 100 to 200 per cent. 
daily. Soon, on account of these excessive overcharges, 
trees began to form across the plates, eventually short- 
circuiting the cells, and making them worse than before. 

The above instances speak for themselves, and give one 
an idea of how accumulators are managed in most elec- 
tricity works. They are by no means isolated cases, and, 
d necessary, I could give many other examples equally 
as bad. 

It is of little use trying to keep accumulators in order 


without a milker, for should a cell become quite run down 


from any cause, and it be not possible to milk it up during 
the discharge of those cells in series with it, then, of course, 
during this discharge it will be charging the wrong way and 
will eventually reverse its polarity. 

If a cell is badly shorted between the plates for any length 
of time, the positive plates on each side of the short will 
probable buckle outwards owing to the heavy discharge, just 
as they will buckle throughout a whole battery in the case of 
a short circuit, or a too heavy discharge. A plate which has 
buckled badly should be cut out of the cell and straightened 
on a smooth wooden surface with a mallet ; if it issplit, then, 
of course, a new plate is needed. Forcing wood, &c., between 
buckled and touchiríg plates is not much good ; much better 
take the buckled plates right out of the cell, even though 
they cannot be burnt in again for some time. 

If the plates in a bad cell have turned a rusty colour, it is 
best to empty the cell and put fresh acid in before milking 
up, as plates in this condition point to iron in the acid. 

When a battery is charging or discharging, and it is 
desirable to cut a cell out without interfering with the charge 
or discharge, as the case may be, unless the cell is quite dead 
never short circuit it, as is sometimes done, but put a water 
resistance in parallel with it until all the plates of one pole 
are cut out, then a cable may be clamped across and the 
resistance removed. The same rule must be observed in 
putting the cell back again if the circuit is not to be broken 
in so doing. 

As in everything else, it is easier to keep accumulators iu 
a healthy condition than to get them in good order after 
they have been allowed to become nearly dead through 
neglect. For this reason the voltage of each cell should be 
taken at least three times a week, namely, once at the end 
of the heaviest discharge in the week, to see that no cell 
falls below 1°7 volts, and twice a week during the last half 
hour of the charge. If at the end of a charge the E.M.F. 
of a cell is found to have fallen even in the slighest degree 
behind that of the others, this cell should not be left (as it 
generally is), because it is not bad," or because it is hoped 
that it will improve at the next charge. The glass tubes 
should immediately be removed and washed, a thin board 
cut the width of the plates should then be passed between 
them to remove all possible slight short circuits, and at the 
same time the surfaces of the negative plates should be 
rubbed, taking care if it is an old cell not to stir the mud up 
at the bottom of the case. If this is done, generally this 
cell will be found to equal the others at the end of the 
charge. i 

A battery which is not discharged to its full capacity 
should not require an overcharge of more than 40 ampere- 
hours plus 10 per cent. of the discharge, but every cell 
should be examined to see that it gasses freely before the 
charge is stopped. On the discharge of a battery no cell 
should be allowed to fall below 1°7 volts. If one is found 
to have dropped below this the discharge should immediately 
be stopped or the milker put on the faulty cell, which should 
then be examined as I have described and not discharged 
further until it has been righted. If the specific gravity is 
low when a cell is fully charged, acid may be added, but 
not otherwise. Where possible it is best to use condensed 
water with which to replenish the cells if this can be obtained 
without grease. 

Every station should engage one engineer-in-charge on 
account of his special knowledge of and experience with 
accumulators, and he alone should be held responsible to the 
chief engineer for their condition. It is worse than useless 
giving the engineers-in-charge collectively the care of this 
portion of the plant, for reasons already stated. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE SUB-STATION 
MACHINERY. 


By A. C. EsoBALLD, Member. 
(Abstract of paper read on Thursday, March 14th, 1901.) 


(Continued from page 605.) 


WHEN the machine is loaded the V” curve alters somewhat, on 
account of the increased armature leakage, as indicated in fig. 5. 
The amount of this alteration is an indication of the quality of the 
armature design in this respect—the smaller the alteration in shape 
and the less the inclination of the axis a b from the vertical, the 
smaller the pressure drop, and the smaller the increase of excitation 
necessary for the motor from no load to full load in order that it 
may work under the best conditions. 

Synchronous machines, whether motors or generators, should be 
so designed that the shape of their “ V" curves lies between the 
two limits mentioned above, for then excellent parallel running, 
high overload capacity, and good pressure and excitation regulation 
will all be attained. Running as generator, 
the full-load drop of the machine at constant 
speed and excitation should be in the neighbour- 
hood of 5—6 per cent. with 100 per cent. power 
factor, and 18—20 per cent. with 80 per cent. power 
factor. Better regulation than this is not asked 
for in modern practice with units of medium 
and large output, nor is it desirable. 


NER 


i 

bes 
an 

: — 
ie. 1— 
j: E 
Q An » 500 £€ 
a i 
h 509g 

i | T I. | TT — 
j BREE... Cc CORRE " 

eae 


ö ia Current in Amperes " 

Fig. 4.—'* V" CURVES FOR 650-B. H.P. THREE-PHASE 
SYNCHRONOUS MOTOR. 

Constant Speed. No Load. 


* 


— Powe — — — — 
, U 


m 
Wr E — hes 


Hi 
i 


" 
" 


228 


RIS 
LLL 


wy 7 
da 
A 


On the other hand, if the excitation is less than the critical value, 
then the impressed pressure must lead the current. 

The dotted curve to the right of the “ V" curve (fig. 4) illustrates 
clearly what happens in a transmission plant when the impressed 
pressure on the synchronous machinery is left to take care of itself ; 
the pressure at the ends of the feeders rises steadily with increased 
excitation of the synchronous machines. In this case the 1,000-xw. 
generator supplying current to the motor (through a long three-core 
cable) had its excitation adjusted once for all at the beginning of 
the second test, to such a value that the impressed E.M.F. on the 
motor was 2,950 volts, when the armature current had its minimum 
value. The excitation of the synchronous motor was then increased, 
the dotted curve showing the increase of (leading) armature cur- 
rent; the effect of this was to raise the impressed pressure on the 
motor from 2,950 volte to 3,100 volts. That is to say, the drop in 
the feeder (which possessed a considerable inductive drop, owing 
to the presence of a choking coil in series at the station end) was 
first wiped out, and then the pressure at the sub-station end was 
gradually increased to the extent of over 5 per cent. simply by 
increasing the excitation of the motor. The frequency was constant 
throughout the tests, and consequently the motor speed also. 

A little consideration of the above described characteristic of 
synchronous motors will show at once the great superiority of 
synchronous motor-generators. and rotary converters over an 
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Fic. 5.—' V” Curves FOR 725-3.H.P. Two-PHass SYNCHRONOUS 


Motor AT CONSTANT PRESSURE. 
Constant speed. Three different loads. 


450-Kw. THREE-PHASE SYNCHRONOUS KOLBEN MOTOR-GENERATOR. (PRaGuE TBAMWAYS.) 
Speed, 240 revolutions per minute. Frequency, 48 cycles per second. Pressure, 3,000 /600-650 volts. 


Returning to the actual no load V curve shown in fig. 4, it 
will be seen that when running practically without load, at the con- 
stant impressed pressure of 2,950 volts per phase, the excitation for 
the minimum armature current of 9:5 amperes is 46 amperes ; a 
reference to the no-load characteristic of the machine (fig. 6) shows 
that with this minimum value of armature current an induced pres- 
sure of 2,250 volts per phase is attained. The difference between 
the two pressures under these circumstances is due to the imped- 
ance of the armature and to the pressure and current beats which 
occur with all synchronous machinery. At constant impressed 
pressure a decrease or increase of excitation causes a fairly rapid 
increase of the armature current (and apparent watts) taken by the 
motor. If the excitation be increased above the value correspond- 
ing to maximum power factor, the impressed pressure at the 
terminals of the motors must of necessity lag behind the current. 


asynchronous machine for sub-station purposes, from the point of 
view of the regulation of the system, and the line losses, &c. 
Instead of having a lagging idle current throughout the system, 
wasting energy and impairing the regulation at all points, the 
power factor of the system can be kept practically at or about unity 
throughout. 

It is not possible to get a power factor of exactly unity in the 
circuit, owing mostly to the difference in the E.M.F. waves of line 
pressure and motor pressure. Large synchronous motors, if of good 
design, generally have full load power factors of 96 to 98 per cent. 
when working at the excitation corresponding to minimum armature 
current. 

In practice with rotary converter sub-stations, if the machines are 
compounded, the power factor of the system will be nearly unity at 
about half load, the current lagging somewhat before this and lead- 
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ing afterwards. It the rotaries are shunt-wound, or if synchronous 
motors are employed, the field current is so adjusted that the power 
factor is highest at about three-quarter load. If heavy overloads 
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Fic. 6.—RESULTs Or Tests ON 450-kw. SYNCHRONOUS MOTOR- 
GENERATOR. 


pressure. Thus, with a synchronous motor-generator sub-station, if 
the motors are well designed, it is not n to alter the excita- 
tion continually with the load. Two adjustments between no load 
and full load will be generally advisable. The small amount of field 
regulation required in practice with well-designed synchronous 
motors is well illustrated by fig. 5. 

If a sub-station equipped with synchronous machinery has to work 


in parallel with large inductive loads, such as large induction motors, 


or another station arranged with asynchronous motor-generators, it 
is as well to arrange for the lagging current to be balanced by the 
synchronous machines. . 

With  motor-generator sub-stations the permanent overload 
capacity depends only on the direct current machines; it will be in 
general about 20 per cent. for two hours. With rotary converters 
the corresponding overload capacity is greater, and in practice is 
determined as a rule by the commutator heating. The commutators 


of rotary converters invariably have peripheral speeds bordering . 


upon the upper limit of good practice—say 3,000 ft. per minute— 
consequently an overload of about 30—40 cent. for two hours is 
as much as can be furnished without over-heating the commutators. 
If it were not for this, and provided the field system was well over- 
excited, the overload capacity could be safely taken to be 50—60 
per cent. for the time stated; it would be determined by the 
permissible safe temperature rise of the armature coils and step- 
down transformers. It is assumed that the latter are artificially 
cooled, the normal temperature rise being 35? C. in good modern 
practice. | ! 

. What has been called the “permanent overload capacity " above 
is, however, really of minor importance in practice. The important 
point, particularly with sub-stations feeding tramway or railway 
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Exp SECTIONAL ELEVATIONS oF 500-kw. Moror-GENERATOR. 


FRONT SECTIONAL ELEVATION OF 500-Kw. Two-PHASE SYNCHRONOUS MOTOR-GENERATOR. 
Manchester Square Sub-station, London. Constructed by Electricité et Hydraulique, Limited. 


are expected, the machines had best be somewhat over excited at 
full load in order to increase the impressed pressure, especially if 
synchronous motors, for the overload capacity is thereby increased, 
the torque being proportional to the square of the impressed 


systems, is the momentary overload capacity, that is to say, the 

effect of short-circuits of brief duration has to be considered. 
Regarding this point, the three classes of equipment, are perfectly 

satisfactory, and there is but little to choose between them. They 
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will all stand overloads of 100 per cent. for a few seconds without 
falling out of step. This is about the safe limit of overload capacity 
for standard machinery. It does not follow that the machines will 
drop out of step, although asynchronous motor-generators designed 
for high efficiency would probably pull up; the synchronous motors 
or rotaries would generally become unstable in their running, and 
start hunting. 
(T'o be continued.) 


SOME NOTES ON THE ELECTRICAL TRANSMISSION OF 
POWER IN COAL MINES. 


By H. RavensHaw. 
(Paper read March 28th, 1901.) 


THE object of this paper is to discuss the special features met with 
in electric power plants in coal mines, and to give a record of 
difficulties and mishaps which have come directly before the notice 
of the author during the last ten years. 

A great many of these plants are now in use, and are doing good 
work all over the country, lighting, pumping, haulage, and coal 
cutting being the principal uses to which electricity has been 


put. 

Lighting—It is usual to employ a separate plant for lighting, as 
the lamps are required in the pit night and day. A pressure of 
220 volts is usually employed for the lighting circuits, and from 
300 to 800 volts for the power. 

Underground engine rooms, which are at a considerable distance 
from the generating station, are often lighted from the power 
mains with several lamps in series. The light is generally very 
much appreciated, especially at the shaft bottom, and at landings 
where there is often a good deal of shunting carried on. Where 
the mine is dry, simplex steel tubing can be used to great 
advantage in places where there is not likely to be a fall of roof. 
There is an immense amount of primitive wiring in use, it being 
quite usual to ruu the wires on insulators and for the workmen to 
bare the two wircs and hang a lamp across wherever they want it. 
ae is, of course, only done in parts of the mine which are not 

ery. 

Enclosed arc lamps are very suitable for screens and pit heads, as 
well as for the pit bottom. 

(lenerating Plant. Very low steam pressures are usually em- 
ployed at collieries, and, coal being comparatively cheap, the steam 
engines are often of a primitive pattern. Condensing plants are 
seldom used. 

Old winding engines are very often employed, and have the 
advantage of being extremely reliable; as a rule, however, they do 
not govern at all well. 

For power the units are usually from 100 to 200 1. H. P., and for 
lighting 50 I. U. yr. In the best plants, Corliss and vertical 
engines, with fly-wheel governors, are employed. "These drive the 
dynamos with ropes or belts. 

Some of the best mines, however, are employing higher steam 
pressures, and vertical high-speed direct coupled sets. 

The most important requirement is absolute reliability, as spare 
plant is seldom put down, and the machinery often works for at 
least 16 hours a day. 

Generators.—O wing to the fact that non-condensing steam engines 
are used, there is always a great deal of steam about the surface 
works of a colliery, and this, combined with the immense amount of 
fine coal dust, covers everything with a film, which is by no meansa 
good insulator, 

, For this reason it is not advisable to employ dynamos which have 
internal ventilating spaces, and in any case all insulating materials 
have to be of the very best quality. 

The greatest care has to be taken with spare machines and 
armatures, as these are liable to get very damp. . 

The author has known armatures which were not suitably 
insulated to break down one after the other, and this is generally 
found to occur on damp days in January or February. 

Exactly similar machines which were working underground, 
where everything was very dry, gave no trouble whatever. 

The load on the generators is likely to be extremely variable, 
there being as a rule only two or three motors on the circuit, which 
may all be stopped at the same time. It is quite usual with haulage 
for the load to vary from 25 per cent. overload to open circuit in a 
very short space of time. It is, therefore, most important that the 
generators shall run without requiring any attention to the brushes. 
One man as a rule looks after a fan engine and all the electric light 
and power engines and dynamos, and if the machinery is suitable 
he has & very easy time. 

Switchboard.—Owing to the atmosphere being charged with damp 
coal dust, the switchboard must be thoroughly insulated and must 
be fire-proof. In a switchboard largely adopted by the author, the 
slate slabs are thick and rest on a low wall of glazed bricks, the top 
being supported from the wall of the building by iron brackets. 
The only woodwork is a strip of teak along the top of the slates, 
fastening together panels of the same potential. The slates have 
the edges bevelled, and there is no wood or metal framework. 

Owing to the fact that single armoured cables are generally used, 
any sudden break sets up an enormous tension on the insulation, 
and it is best to employ massive slow-break switches of the simplest 
character. A most important instrument for the switchboard is a 
megohmmeter, arranged to read direct the insulation resistance 
between either pole and the earth. . 

A log is kept of the insulation, and any leak put right as soon as 


possible. Where men’s lives depend to a great extent on an absence 
of leakage, it is of the greatest importance that everything should 
be kept in first-rate order. 

Cables.—For shaft work there does not seem to be anything better 
than Callender’s armoured vulcanised bitumen cables, and when 
these are protected from falling objects and are kept well coated 
with Stockholm tar, they will last a very long time. The cables are 
almost always carried down the down-cast shaft, as the fumes and 
steam in the up-cast shaft are very injurious to the armouring. 
The cables should be so fixed that they will not be struck by any 
corves or other trifles which have a habit of falling down the shaft. 

Underground cables are generally suspended from the props 
which support the roof; they are hung fairly slack and should be 
suspended by loops of yarn or leather and not nailed up with cleats. 
If thus supported, in case of a fall of roof, the cables fall to the 
ground, and are not so likely to be cut through. 

Ordinary rubber and lead-covered cables are often used, but a 
good armoured cable is greatly to be preferred. 

All joints should be made in proper joint boxes, as solder cannot 
be employed, and a single-pole switch should be fitted on each 
conductor wherever there is a junction. Double-pole switches 
should not be used, but single-pole coupled externally. These 
switches should be entirely lined with slate, and made so that there 
is no possibility of an arc being started to the case. 

The switches should be made so that they will break the circuit 
with certainty in case of a short circuit. : 

Switch Gear for Moftors.— Where the cables enter the under- 
ground engine room, they should be connected to two single-pole 
awitches, similar to those mentioned in connection with the 
junctions. 

It is most important that the shunt circuit of the motor should 
not be broken, as the extremely high tension at breaking causes a 
vicious spark and puts tremendous stress on the insulation. By far 
the safest plan is to connect permanently across the shunt coils a 
non-inductive resistance of about twice the resistance of the fields. 
The current used is very small, and the field circuit can be broken 
with impunity. 

The author has known the shunt coils of a motor to be left on 
and to be broken by switching off at the surface, thus causing an 
enormous stress on the insulation of the mains. All series coils 
should also be fitted with a similar resistance. Precautions such as 
this reduce the flash from the switches, or, in case of a broken 
cable, to & very great extent. 

Motor Starting Switches.—If a good double-pole break is arranged 
where the cables enter the engine room, a single pole starting- 
switch can be employed. This is rather important, as the parts of 
opposite potential are kept well apart. The author has employed 
liquid switches with a good deal of success; but it must always be 
remembered that, where they are used for regulating, steam is 
given off and ventilation must be allowed, so that leakage is not 
caused by the condensed steam. 

In any case, all resistances should be made so tbat they will 
carry the full working current, as they are sure to be used some 
time or other for regulating. f 

The cones of liquid switches are of either iron or lead, and should 
be made so that they can be easily examined and replaced. 

Where there is gas, all switches must be entirely enclosed. 

Motor.—There appears to be a fairly general opinion that there is 
a great deal of danger from the explosion of gas ignited by the 
sparking at the brushes, and a number of experiments have been 
carried out which do not seem to have proved anythiug one way or 
the other. Whether this is so or not, it is perfectly obvious that 
the heat from a burnt-out armature or the arc from a broken circuit 
would be quite sufficient to ignite gas, and where there is any 
chance of gas being present it is necessary that the armature and 
commutator at least, if not the fields, should be enclosed in strong 
gas-tight cases. All the terminals should be made so that cables 
cannot be accidentally pulled out, and the machines should be of 
such construction that they will pull up at once in case of a bad 
leak or short circuit. It is well known that a Gramme armature 
will go on running for some time with a burnt-out coil, all the time 
doing itself a very great deal of damage and developing a great 
deal of heat. A drum armature, however, in which the conductors 
of opposite potential are close together, will stop at once if there is 
a short circuit in the armature, and if proper fuses are fitted the 
machine is at once cut out. This is a most important feature in 
this type of machine, and Gramme armatures should never be 
used for any underground mining machinery. 

Totally enclosed machines are by no means in favour among 
colliery managers, as they are difficult to keep clean and to inspect, 
and the general opinion seems to be that an open machine is to be 
preferred, precautions being taken that the engine room is kept free 
from gas. 

Enclosed machines are certain to be run some day with the 
covers loose or entirely off. 

It is possible to obtain motors which will not break down and 
which do not spark at the brushes, and with careful supervision and 
an organised testing of the insulation from the switchboard in the 
generating station, there should be no danger from fire or explosion. 

Pumping.—The advantage of electric motors for this work are 
obvious, and a large number of pumps are in use. Compound 
motors are generally employed, as they will not run away if the 
pump loses its water. Owing to the damp places in which they 
usually work, pump motors are often entirely enclosed, and shunt 
wound machines under these circumstances are apt to give trouble 
owing to the resistance of the fields rising as the machine gets hot. 
This increases the speed and the armature current. The addition 
of a fair amount of series winding preventa these difficulties from 


g. 
Hawlage.—The author cannot quote à single instance in which 
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electric locomotives have been employed in coal mines. 
haulage appears to be almost entirely employed. 

With continuous rope haulage the motor usually runs at a 
constant speed, the rope pulleys being started and stopped b 
means of clutches. : 

With single rope, and main and tail, haulage the electric motor is 
shown to advantage, the smoothness of starting and complete control 
over the speed, as well as the ease of reversal, giving au 
extremely handy hauling engine. 

Coal Cutting.—The motors employed for coal cutting are usually 
scries wound, and are subject to extreme variations of load and to 
very great shocks. "They are entirely enclosed, and are consequently 
liable to get very hot. It is, in fact, difficult to imagine a more 
trving load. 

With these motors it is, of course, imperative that they should be 
entirely enclosed, both for the protection of the armatures from 
falling coal, and to keep out the coal dust. 

It is most important that effective switches and cut-outs should 
be fitted at the junction where the motor cables are carried from 
the main cables, so that, in case of damage to the flexible cables or 
of burn out in the motor, both poles are quickly cut out. 

Generally.—The amount of bad or unsuitable work to be found in 
colliery installations is very surprising, and it is apparently only due 
to the strict supervision and high order of intelligence to be found 
among those in responsible positions in collieries, that there are so 
few accidents. 

With good work electric power transmission is an immense boon, 
and there should be a very great field for extensions. 

As the author has not employed any multiphase motors in mining 
work, he is not in a position to discuss their use. Many of the 
points raised, however, will apply to both systems. 


Wire rope 


As one mishap gives more instruction than many years of steady 
running, alist is given herewith of a number of accidents and 
defects which have come directly before the notice of the author. 
For obvious reasons the actual localities are not given. 

(a) Engines.—A. stud sheared which fixed a fly-wheel governor in 
place. The engine ran away. 

(b) Dynamos. Three armatures broke down one after the other, 
stopping the pit for three days. The first armature broke down. 
The spare dynamo had not been run for several months, and on 
starting up burnt out. The spare armature had been kept ina 
damp place, and broke down at once. All these armatures were 
only insulated with compressed paper. 

(c) The brushes for three dynamos cost £40 in one year, and 
armatures constantly broke down owing to over-heating. The 
brush-holders were originally few in number, with large carbon 
blocks. "These were changed for a number of holders, each carrying 
a small block of carbon. After this alteration the machines ran 
well, and a set of carbons now lasts for many months. 

(d) A number of instances of short circuits have occurred, owing 
to the ventilating spaces in the armature becoming filled with coal 
dust. The armatures often broke down after they had been stand- 
ing for sometime. "The coal dust seems to absorb moisture. 

(e) Suttehboard.—An arc was started at 600 volts between two 
contacts about 14 minutes apart at opposite potentials on a switch 
connected to a megohmmeter. The base of the switch was ebonite, 
and the leak was due to a fine layer of damp coal dust. 

(f) In another case a voltmeter was entirely burnt out, evidently 
from the same cause. 

(9) While there was a heavy earth on the mains an arc was started 
between a switch on the engine room switchboard, and part of the 
metal framework supporting the slate. This was evidently due to 
coal dust. 

ih) Cables. Two armoured bitumen cables were laid in a wooden 
trough, which was close to a leaking steam pipe. Both cables went 
to earth within a few hours of each other. The trough has since 
been filled with bitumen, and no further trouble has occurred. 

(1) A nail fastening up a cleat had evidently been driven through 
an armoured cable, passing through the insulation but not touching the 
conductor. "This finally came in contact with the conductor, and, as 
there was a bad leak but not a dead earth on the other pole, an arc 
was set up and a very serious fire only prevented by the fact that 
the assistant manager was close by, and telephoned to the engine- 
man on the surface to shut down. 

(j; A common twin cable was carried down a shaft for lighting a 
mine. 60 volts were lost in this cable, the volts at the surface 
being 110, and in the mine 45 to 50. 

*) A runaway train of tubs cut through one of the cables. The 
accident happened close to a box containing a double-pole branch 
switch The drag on the cables broke the marble bases of the 
switch iuto several pieces, and an arc was started to the iron 
case. 

A number of cases have occurred where runaway trains have cut 
the armoured cables clean through, 

(7) Motor Swifches.—Owing to there being no stop inside the 
switch, and the handle being put on the wrong way, a double pole 
switch was carried back too far, and a short circuit effected between 
opposite poles, 

(m) A main regulating switch was not marked, and was arranged 
to switch off left-handed instead of right-handed. An accident 
occurred to the gear, and the attendant, instead of switching off, 
switched on to full speed. 

(n) A double-pole enclosed switch was fitted with a fibre arm, 
The insulation of the fibre broke down and caused a short circuit. 

(o; A single-pole enclosed switch had a cast-iron arm supporting 


the moving contacts. The arm broke in switching on, but the’ 


contacts remained in position. It was therefore impossible to 
switch off the current, as there was no double-pole switch fitted. 
(p) A gas-tight cover to a liquid switch was fastened by cramps 


binding the porcelain jar very tightly. The jar cracked when it 
got hot, and caused a partial earth owing to leakage of the 
solation. 

(q) Owing to insufficient room being allowed for a liquid switch 
gear, the steam from the solution caused an arc to be started 
between opposite poles on several occasions. 

(r) A double-pole switch in the shunt circuit of a compound motor 
worked perfectly well on the surface when tested with its own 
motor. On being erected underground, at the end of several miles 
of armoured cable, the length of the break was not sufficient, and 
an arc carried on between the contacts. : 

(s) Motors.—In several cases & Gramme armature has gone on 
running with a short-circuit in the armature, burning the armature 
to & ciuder. 

(t) No record has been found of a drum armature running on with 
a short circuit. Several cases have occurred in which the armatures 
have pulled up at once from a short circuit, the damage to the 
coils being very small. 

(u) A cable was brought from the magnets of a large shunt 
motor to a switch in another part of the engine room. This cable 
was loosely run, and was accidently pulled out of the connection. 
A tremendous flash was the result, the commutator was badly 
damaged, and the fuses on the surface blown. 

(v) The shunt circuit of a compound motor was broken, and the 
motor ran away. 

(w) After some repairs the series coils of a compound motor 
were connected up the wrong way. The machine gave a great deal 
of trouble, and it was some time before the mistake was found out. 

(x) A shunt motor driving a pump was driven by a shunt 
dynamo through a long line. The motor was enclosed, and the 
fields got very hot. ‘The field of the motor being weakened, the 
current increased, and it was found to be impossible to run the 
plant for more than two or three hours at a time. 


CORRESPONDENCE. 


Prevention of Seale in Boilers. 


During tea-hour on the * Heavy " a discussion arose on 
the practice of hanging zinc plates in boilers, and the 
probable action of the metal in preventing the formation of 
scale. 

If this is due to hydrogen being evolved and collecting 
on the boiler plates, thus preventing the scale getting a 
* purchase," it occurred to some of us that this remedy 
could be effected easily and cheaply by hanging a block (say 
carbon) inside the boiler and passing a current from this to 
the boiler plates; the acids and insoluble matter in 
suspension permitting the electrolysis. 

As it is mainly when the boiler is shut off that the scale 
seizes its chance of claiming an intimate acquaintanceship, 
this would be the best time to deposit a film of minute 
bubbles of hydrogen which, when fires were again lit up, 
would possibly expand and so shake off the scale. 

D. MacB. 
Rochester Electricity Works, 
April 6th, 1901. 


[The passing of a current through the boiler in the 
manner suggested is, we believe, a very old device.—Eps. 
ELEC. REV. | 


. Depreciation. 


I am sure I ought to feel very highly honoured that you 
consider my letter worthy of nearly a whole page of a leading 
article, which has amused me considerably, as I find the most 
perfect answer to your article by reading my letter again, and 
for those who are anxious to digest the same, I would suggest 
that they first of all read my letter, then your article, and 
then re-read my letier again. It is very clear, if you argue 
for ever, that the sinking fund does not form a portion or 
the whole, as the case may be, of the depreciation fund 
necessary; you will not convince the Local Government 
Board, who especially provided % fund for that purpose, 
and for that reason fixed the period of 25 years, otherwise 
there would be no reason for fixing the time, period, or 
redemption so definitely. 

To take a child's illustration of * beans" If I give you 
10 beans, and you pay me back one bean per annum, which 
represents your sinking fund, it is clear that at the end of 10 
years (neglecting, of course, compound interest) that you 
will be in the position to re-borrow a fresh 10 beans and use 
that 10 beans for carrying on the same business as you did 
before, or entering into other negotiations ; in electricity 
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supply we prefer to carry on the same business as before, and 
having paid the whole cost of our machinery off, we are 
entitled at the end of that period to buy more to replace the 
depreciated article, if necessary, and therefore your answers 
to my questions are not complete. 

Answer 1 should read “repayment of loans," so as to 
borrow another loan to buy fresh machinery to replace the 
worn out. 

Answer 2, the capital being permanently provided, no 
provision is necessary for repayment, and therefore the capital 
cost of the machines which are worn out, must be written off 
at the end of its life, either by so much set aside every year, 
or by & lump sum at the last, taken out of the revenue 
account. 

It apparently does not occur to you the extraordinary 
position a municipal undertaking would be in if it did not 
consider that the sinking fund formed part of its deprecia- 
tion fund, as, given a capital which does not increase—say, 
£50,000—to be paid off in 25 years, at the end of that 
period you would have provided sufficient money to replace 
the whole of the plant (your depreciation) plus the value of 
that *scrap," in fact, you would be making a present to the 
ratepayers of 50 years hence of £50,000 plus the value of 
the plant at that date, as you have already paid off your loan 
which you borrowed to buy that plant (the additional 
£50,000 represents what you state is necessary for depre- 
ciation). If you cannot understand it now I must give it 
up as a bad job! 

I may mention Sir William Preece was called in for a 
special report, with respect to an injunction that was likely 
to be applied for for smoke and vibration during the year of 
the“ Coal Famine,” but the Council do not intend acting 
upon his report and spending the £10,000 you mention. 
The tables I have worked out refer to “ Virtuous 
Glasgow ” and Wicked Tunbridge Wells.” 

The results may come somewhat as a shock, especially 
when one bears in mind also that “ Virtuous Glasgow last. 
year charged a large sum—nearly 50 per cent. of its total 
engineering salaries—to capital account (a sum of £725!) 
but then Glasgow has no Government auditor. However, 
I am of the opinion (and the Government auditor agreed 
with me) that it is fair to charge a certain proportion of the 
engineers’ salaries to capital account where those engineers 
carry out extensions, and where no consulting engineer is 
employed—as is the case at Tunbridge Wells—as it must be 
evident that a large proportion of their time is expended on 
these extensions, and had they a consulting engineer and 
clerk of works employed, I do not think you would be pre- 
pared to question the right of charging the consulting 
engineer and the clerk of works’ fees to capital account. 
However, the matter is so small in the case of Tunbridge 
Wells—representing only £262, alchough we were spending 
£25,000 during that year—that enough has been said of 
charging part of the engineer's salary to capital, and it 
would be better if a few more facts were given by 
outside people who endeavour to misinterpret the truth. 
Then you speak of a fair proportion of salaries and estab- 
lishment charges, amounting to £250. I have scanned 
very carefully the Glasgow accounts, and cannot find a pro- 
portion of the town clerk's, borough accountant’s, of the rate 
collector's, or the general Town Hall expenses charged in the 
revenue account, whereas wicked Tunbridge Wells,“ 
although it has only a capital outlay of some £42,000, has 
had to contribute the sum of £250 per annum, plus £48 for 
rate collecting, making in all £298 odd—and here, again, I 


think you will admit we are improperly used compared with- 


companies and other local authorities. 
It is somewhat amusing that the men’s names mentioned 

in your article may “talk,” but not one of them has “acted,” 
in connection with companies or local authorities they are 
connected with, on what they ¿hink is correct 

I do not find the City company has set aside 5 per cent. 
I do not find any concern Mr. Hammond is connected with 
has set aside sufficient to buy new plant in 15 years. I do 
not find even Mr. George Offor and the old ** Crystal Palace 
and District Company" have carried out hisideas! It must, 
therefore, be the old idea, that It is easier to preach than 
to practice.” But I do not believe in quoting men's state- 
oe unless those statements are put into practice by them- 
selves, 


„% WICKED TUNBRIDGE WELLS." 


| 


Capital Sinking me Balance being Price charged Price of 
outlay reserve, de- T fuel per 
preciation, &c. á ton. 


profit of loss. | per B.O. 


£23,920 £691 £1,628 6d. 21/- 
31,275 697 1,632 57d. 21/- 


| 
37,818 834 2,172 | 57d. 20/9 
42,843 | 1,143 765 474d. |26to32j- 


£3,365 5°28d. aver. 


Add profit 6,197 


£6,197 profit. 


£9,562 = Reserve, sinking fund, and deprecia- 
tion in the aggregate of 22:3 per 
cent. on the capital. 


“ Virtuous GLasaow.” 


Capital Sinking fund, | Bal bei Price P t 
Year. | outlay. | Ieserve de | Profit or loss. | „charged, | fuel. 
1st. j £96,697 £2,128 | £1,773 loss. 7d. 882 
2nd. 116,585 5,593 607 „ 7d. | 332 
3rd. 131,764 6,481 1,527 „ 6d. i52 
4th. | 131,961 7,645 2,380 surplus.) 64d. + & 
JJ; Sp CE REIS BUR RU ES 
£477,007 — £21,847 £1,527 loss. Av. = 64d. 8 $ 8 
Deduct net loss ... 1,527 4 Se. 
£20,320 = Reserve, sinking fund, and 


depreciation, in the aggregate 
of 4°2 per cent. on the capital. 


Referring to the tables containing the accounts for the 
first four years of the Tunbridge Wells and the Glasgow 
undertakings, no words from me are necessary, as the facts 
and figures speak for themselves. However, it will be seen 
that, taking into account the money earned by the two 
undertakings, Tunbridge Wells has earned 22:8 per cent., 
whereas Glasgow (charging a higher price per unit) has 
only earned 4:2 per cent. 

Horace Boot, 
Consulting and Resident Engineer. 
Tunbridge Wells, 
April 1st, 1901. 


[It would perhaps be an act of kindness to allow Mr. 
Boot to retreat under cover of his shower of beans, especially 
as he admits the whole case when he says “it is very clear 
that the sinking fund does not form a depreciation fund. 

The simple question is as to what constitutes a profit 
available for the relief of rates? Our contention is that 
before any contribution to the rates can be properly made, 
the depreciation of the plant must be taken into the account, 
and that it cannot form any part of the sinking fund pro- 
vided for repayment of money spent on its original 
cost. 

It does not in any way affect the question whether the 
Glasgow accounts or those of private companies have always 
carried all they ought to revenue instead of to capital 
account—two blacks will not make a white—but if Mr. 
Boot’s contention is right as to Glasgow, it only proves that 


the financial resulta there were not quite so favourable as 


£40 to the good at the end of the eighth year. Meanwhile 
it is sufficient for our purpose that the business men of 
Glasgow consider that 4 per cent. for a depreciation and 
renewal fund is a proper charge to make against revenue. 

Mr. Boot’s figures at the end of his letter do not touch 
the question. 

We have summarised the resulta of the trading down to 
March 31st, 1900, and they appear to show that there was 
an amount of £1,550 98. 4d. to be provided for, if depre- 
ciation at 4 per cent. is allowed, and the special items 
objected to by the auditor transferred from capital to revenue 
account. 

We must leave the Council to settle the question with Sir 
Wm. Preece as to the smoke and vibration. We can only 
congratulate the ratepayers, if there is no necessity for 
adopting the expert’s advice, and they so save £10,000. 

It would be interesting to have a report from the borough 
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accountant, showing the actual results of the electricity 
supply speculation from the commencement to March 31st 
last, —Eps. ELEC. REv.] 


The Briton and his Commercial Rivals. 


Without having made any deep study of political economy, 
I think one may see that the optimistic conclusions deduced 
by Mr. Broomhall in his letter, published in your issue of 
March 29th, are very unfounded. Mr. Broomhall's state- 
ment is, I take it, this. One British workman produces for 
export a value in merchandise greater than the combined 
products, for export, of one man in Germany and one man 
in America. Before we can deduce any conclusion as to the 
prosperity of the country, however, we must know the value 
of the imports on the same basis. If the value of our 
exports is greater than our imports, then we are lessening 
our indebtedness to foreign countries, or acquiring capital in 
them, thus gaining a commercial ascendency over them; or 
we may be accumulating gold in the country to be used at a 
future time to buy goods from foreign countries. If our 
imports are greater than our exports, we are allowing 
foreigners to obtain- control of our capital, and, indeed, 
sinking into commercial serfdom, no matter how great the 
actual amount of our exports may be. "The absolute value 
of the imports and exports only serves to indicate the indus- 
trial conditions we are working under, and all that can be 
deduced from Mr. Broomhall’s statement seems to me to be 
that the British workman is more dependent upon foreign 
trade than either his German or American rival, and is 
becoming even more so. A complete statement giving 
the imports and exports of a country would still 
be by no means conclusive, since this would give 
no idea of the internal trade, which is the chief 
part of the total trade. This internal trade is greater 
in proportion in Germany and America than in England. 
'The sum of the values of the internal and foreign trade, per 
rapita, would be a much fairer basis to deduce the prosperity 
of ‘a people from, for this would show how much each was 
consuming and producing, and, so to speak, the rate at 
which he was living ; but even then a frugal people might 
be really more prosperous with less trade than a people of 
extravagant habits. | | 


Percy Matthews. 
Manchester, April 6th, 1901, 


[* DisavsTED ONE.“ - You have not sent your name and 
address. Such should always be forwarded with letters 
intended for publication.— Eps. ELHC. REv.] 


I 


LEGAL. 


METROPOLITAN ELECTRIC SUPPLY COMPANY v. GENDER. 


In the Chancery Division of the High Court of Justice on 2nd inst., 
Mr. Astbury, K.C., on behalf of the plaintiff company, applied to 
Mr. Justice Buckley for an injunction to restrain the defendant until 


the trial from taking energy for lighting his premises in Holborn’ 


from any other electric supply firm. Counsel explained that the 
defendant entered into an agreement with the company to take the 
whole of the electric energy required for his public house from 
the plaintiffs for a period of five years. The charge was to be 44d. 
per unit. Notwithstanding that agreement, the defendant had 


entered into an arrangement with the County of London Electric 


Company for the supply of energy for his premises. The affidavits 
that had been filed, the learned counsel represented, contained 
certain rather gross statements by the defendant, who declared that 
the energy was so bad at timcs that his lamps would not give any 
light, and that at other times the energy was so great as to destroy 
many of the lamps. There was evidence from other parties 
whose premises were supplied with energy on the same circuit, and 
that evidence showed that the electrical supply was efficient. The 
atlidavit of the secretary of the plaintiff company set forth that the 
usual charge for the supply of energy was 5d. per unit, but a reduc- 
tion was made if the supply was taken for a number of years. In 
September, 1900, the defendant in breach of his’agreement ceased 
to take his supply from the Metropolitan Electric'Supply Company, 


showed him it on receiving plaintiffs’ letter. 


and began to take it from the County of London Company, a com- 
pany which had also power to supply energy in Holborn. There- 
upon the solicitors of the plaintiff company wrote the defendant, 
pointing out that the agreement had been broken by him. 
After the writing of this letter the defendant again took the supply 
of energy from the plaintiff company, but on February 25th last a 
letter was received from him, setting forth that he was dissatisfied 
with the light and that he had instructed the other company to 
supply it. The letter concluded with the statement that the 
defendant would feel obliged if the plaintiff company would remove 
its meter from his premises. The meter was not removed by the 
company, which was ready and willing to continue its supply 
of electrical energy to defendant. The affidavit of defendant 
set forth that on November lst, 1898, he entered into possession of 
the premises. On November 16th of that year a representative of 
the plaintiff company called upon him and induced him to consent to 
the supply of energy. His attention, he asserted, was not called to 
the clause setting forth that the agreement was to be for five years, 
and he was not aware of it until November, 1900, when his daughter 
From the time he 
took possession of the public heuse he was continually calling 
attention to the unsatisfactory light. Not only was the pressure 
low, but there would occasionally be sudden flashes, with the result 
that numbers of the lamps were destroyed. At least 20 lamps were 
destroyed in this manner. He further represented that owing to 
the deficient supply of energy he was compelled to remove the 
arc lamp outside his premises and replace it by a gas lamp. As the 
plaintiff company would not disconnect their service at his 
request, he applied to the County of London Company for a 
service. Afterwards he allowed the plaintiff company to 
restore their service, but again the supply was very bad, and 
he had to make many complaints to its representatives. 
The defendant further declared that on receiving no reply 
from the plaintiff company in answer to a complaint he addressed to 
them, he applied to the County of London Company for a supply of 
energy. He was now obtaining that supply, which he fuund was 
satisfactory. If he were to be restrained from obtaining energy 
from the County of London Company defendant represented that 
he would probably have to light his premises with gas. Counsel 
thought his Lordship would come to the conclusion that there was 
no cause for complaint by the defendant. The affidavit appearcd 
to him to be made at the instigation of the rival company. The 
affidavit of a barman engaged in the public-house owned by the 
defendant was to the effect that the electric light was bad and 
uncertain. It frequently failed and gas had to be resorted to. The 
superintendent of the canvassing and contract department of the 
plaintiff company in his affidavit said that no complaint had been 
made to him by the defendant concerning the supply of electrical 
energy. Defendant had told him that he had no reason for ceasing 
to take the supply other than that the County of London Company's 
canvasser had become such a nuisance that he had decided to take 
the light from thmt company to save further trouble. Defendant 
also told him that the canvasser of that company had represented 
that if he agreed to take the supply of energy from him, the County 
of London Company would see him through in the event of any 
litigation. Mr. Wright, a canvasser in the employ of the plaintiffs, 
in his affidavit, spoke to the agreement he had made with the 
defendant. The agreement that the supply was to be taken for five 
years, and that the price was to be 44d. per unit, was left with the 
defendant for signature, and he returned it by post. It was dis- 
tinctly understood that the agreement was to be for five years. No 
complaint was ever made to him of a defective supply of energy. 
Mr. Todd, the chief engineer to the plaintiff company, stated in bis 
affidavit that during the time defendant received his supply of 


energy, the pressure had been uniformly good. He was quite 


unable to understand the various failures ef the energy alleged by 
the defendant. Any failure of energy affecting his premises would 
have affected the supply to the Royal Music Hall, Holborn, 
and no complaint had ever reached the works of such a failure. 
The affidavit of the proprietor of the Royal Music Hall, Holborn, was 
also read. He stated that since the end of November, 1898, the light 
supplied by the company to the music hall was of the most satisfactory 
character in every respect. The learned counsel submitted that, in 
view of this evidence, the defendant’s contentions could not be 
upheld, The plaintiff company contracted to supply an article of 
commerce for five years at 44d. per unit. and if the company had 
within that time disconnected that supply of energy for some other 
reason than non-payment, he would have been clearly entitled to an 
injunction to restrain the company from ceasing to supply energy 
for lighting his premises. Defendant did not say that he did not 
require electric energy for his premises because he was now getting 
it from another company. . 

Mr. SaBOHANT, who also appeared for the plaintiff company, said 
he quite agreed that they could not require defendant to take 
a single unit of electrical energy from them if he chose not to use 
electric energy in his premises, but, if he required such energy, the 
Metropolitan Electric Supply Company was the only company 
which should supply it. 

Mr. Stewart Smita, for the defendant, explained that his case 


. was that the supply of energy from the plaintiff company was so 


defective that it had to be discontinued. 

His LogpsEI thought the action should be set down for trial at 
once. 

Mr. AsTBURY, K.C., thought his learned friend ought to give par- 
ticulars of the dates on which he was going to allege deficiencies of 
supply. 

Mr. SurrH said he would give the best particulars he could, but 
he could not specify to a minute. 

His LonpsHIiP agreed that the case should be set down for trial 
on or before May 24th, 
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BUSINESS NOTES. 


Electrical Wares Exported. 


Wirz ENDING APRIL 3RD, 1900. WEEK ENDING APRIL 2ND, 1901. 


Adelaide . Value £30 Adelaide. Value £598 
Alexandria .. ne "€ Ds 92 70 Teleg. wire .. "43 
Amsterdam .€ ae ee ee 800 Alexandria ee ae 107 
Bombay  .. 82 aa ša 87 5 Telephones 54 
Buenos Ayres. Teleg. mat. 178 Amsterdam i. - 85 
Calcutta oe wa »5 Auckland 91 
Cape Town. Teleg. mat.. 8,608 Bilbao 80 
Colombo we <a d 1 Brisbane, p 
Copenhagen. is es . uenos Ayres "T vá e] 

» Teleg. mat. .. ee 115 is Teleg. mat. 3991 
Demerara. Teleg. cable . 281 n" Teleph. cable .. 886 
Durban n . 548 Calais : vs T . 58 

„ Teleg. ma. .. 5584 Calcutta... Sa. wee .. 588 
Gothenburg.. Teleg. mat. 77 » Teleg. wire 95 86 
Hamburg. Teleg. mat... .. 810 Cape Town Se Goes a 42 
Hiogo.. *x Ws e» .. ) 190 i Teleg mat. .. .. 1,198 

de. ‘ 146 Chinde es - ae . 42 
L telton 251 Christiania ee oo. ee ‘ @e 69 
alta WSs, QUE a ss 21 " Teleg. wire .. T 51 
Melbourne sa vx . 921 Colombo - "A ad 67 
Monte Video " 85 .. 683 Durban ws v T eo 196 
Penang. Teleg. a tus . 810 East London ee sà .. ) 096 
Port Elizabeth. Teleg. mat.. à 281 Fremantle. ie xx as 21 
Port Said es ks ex 24 Hamburg .. s is .. 147 
Reval.. T s es T 89 Hobart. Telephone cable . 268 
Rotterdam. Teleg. mat. . 400 Kobe. Telegraph cable . . 6,584 
St. Petersburg. Teleg. mat. .. 250 Kure .. RE -— a . 88 
ville sa ae T .. 270 „ Teleg. cable ae .. 3,471 
Shanghai 195 Leghorn... b ee ee 17 
Singapore 61 Madras sts ws 995 e 8 
Bydne . 1,080 Malta si e ee - 88 
rinidad 81 Melbourne .. is s . 200 
n.. 1 - .. 128 55 Telegraph cable .. 1,488 
1 Teleg. mat. .. 4710 Paris E p a" 65 
Yokohama .. và T .. 860 Perth Vs - 158 
Port Elizabeth  .. 6s 1,451 
Rio Janeiro. Teleg. mat 68 
Bt. Helena .. 25 85 ae 85 
St. Petersburg. Teleg. mat... 800 
Shanghal .. T T " 165 . 
Singapore .. us v i 82 
8 olm. Teleg. wire.. .. 691 
Sydney es m .. 8,081 
U Tero wire oe oe 654 . 
Val araiso. Teleg. mat. es 61 
Welington E oo 05. 890 
» Telephones . . 23,770 
Total vi £12,808 | Total £28,818 
Foreign Goods Transhipped. 
Bt. Petersburg. 14 tons teleg. wire — | Cape Town: Elec, Light Appar. 
va ue ee ee .. 


Electrical Wares Exported, 


Week ENDING APRIL 10rR, 1900. WEEK ENDING APRIL 9TH 1901. 


Adelaide Value £81 Adelaide F .. Value £42 
» Teleg. mat. , . 152 » Teleg. wire .. 129 
Amsterdam Bombay  .. is 97 
Brussels 12 Brisbane . oe ee ee 68 
Caloutta [E ee ee 1,448 Calcutta oe ee ee ee 411 
Cape Town .. T oe oe 59 Canada (vid U.S.) T . 180 
M Teleg. mat. .. 2,412 Cape Town.. ss 106 
. Channel Islands .. os . 19 eleg. mat 80 
Chinde. Teleg. wire . 124 Channel Islands - 17 
Christiania. eleg. wire es 63 Ohristiania. Teleg. mat. . 9l 
East London x zd .. 112 Colombo... p ss .. 190 
Gibraltar .. «s x " 60 is Teleg. mat. "t 64 
Gothenburg. Teleg. wire .. 158 Copenhagen. Teleg. wire. 84 
Hamburg. Teleg. mat. 400 Delagoa Bay is és 9l 
Lisbon s ix ve is 25 Durban xd x nm .. 105 
Madras «s d'a Ga .. 685 East London s n 24 
. ae sy M - n C DINI T v s .. 188 
auritius .. ws Fe es othenburg. Teleg. wire s 
Melbourne. Teleg. wire .. .. 1,606 Hanbun lis sa xi 35 
Ostend 9 2 vs 5 .. 167 » Teleg. mat. .. .. 260 
Rotterdam, Teleg. mat. .. 200 Hong Kong  Teleg. mat. .. 120 
Rouen iar ee s . 60 Lyttleton .. bá 8 
Shanghai... d sè .. 166 adras 7 
" 67 tons old teleg. wire —— Malta ee. ces 16 
Singapo T ND » Toeleg. mat. ss 1 
10 Teleg. mat 179 Melbourne. Teleg. mat. .. 576 
Sydney arr wig 1 Monte Video. Teleg. mat. 
’ Teleg. mat. 170 Perth ea 
Wellington x í Port Elizabeth 
Port Said 
Rangoon és 
Rouen 
Shanghai T 
Singapore 23 ws cá 
Stockholm. Teleg. wire. 
Bydney TEL m T 
" eleg. wire .. .. 1,170 
Taku. Teleg. instruments "108 
| Tokio | „„ 82 
o. "eleg. r 252 
Yokohama ; irene! ice .. 186 
is Teleg. apperatus .. 
Total £10,407 Total £8,187 


Foreign Goods Transhipped. 


Perth. Elec. goods .. Value £201 | Durban. Telephones.. Value £86 


Bankruptcy Proceedings.—A receiving order has been | 


made against G. I. Lloyd, electrical and mechanical engineer, 
Bristol on a creditor's petition. First meeting, April 12th; 
public examination, April 19th. 


A second and final dividend of 1s. 64d. in the £ is payable on ' 


April 17th in re E. J. Patterson and C. F. Cooper. 
A first and final dividend of 2s. „d. in the £ is payable on 
April 4th in re L. Francis, electrical engineer, Southwold. 
Last week the first meeting in re A. J. Greenberg (Midland 
Electrical Company), was held at Birmingham. It was stated that 
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there was very little prospect of any dividend, for the effects had 
only realised a little over £30. There were a few book debts, and 
a deficiency of nearly £800. 


Dissolutions and Liquidations.— The Auto-Electro- 
Feed Water Purifier Company, Limited, of Wolverhampton, 
is winding up voluntarily, with Mr. H. P. Smith as liquidator. 

Messrs. A. Allen, H. F. Ward, and J. Harrison (Allen, Ward and 
Harrison, electrical engineers and millwrights, Warstone Lane, ` 
Birmingham), have dissolved partnership so far as concerns 
Mr. Harrison, who retires. The business will be continued by the 
two remaining partners as Allen and Ward. 

A petition for the winding up of the National Company for the 
Distribution of Electricity by Secondary Generators Limited, will 
be heard on April 17th before Mr. Justice Wright. Petitioner: 
A. Scott, 5, Canonbury Place, N. 

A similar petition respecting the British Electrozone Corpora- 
tion, Limited, will be heard on the same day. Petitioners: Ede and 
Allom, printers, &c., Maiden Lane, Cheapside, E.C. 

The Electrical Vehicle Syndicate, Limited, meeting at 6, Old 
Jewry, E.C. is winding up voluntarily with Mr. Alfred Holmes, 
Portland Road, Newcastle-on-Tyne, as liquidator. 

A meeting of the Sandycroft Foundry and Engine Works Com- 
pany, Limited (in liquidation), will be held at 6, Queen Street 
Place, E.C., on May 6th, to receive the report of the winding up 
from the liquidator (Mr. F. H. Williams). 


Blast Furnace Gases.—What is described as the first 
Austrian-built gas engine operated by the waste gases of blast 
furnaces has just been completed by Messre. Breitfeld, Danek and 
Co., of Carolinenthal, Prague, and installed at the Konigshof iron- 
works of the Bohemian Mining Company. The engine, which is 
built on the Delamere-Deboutteville system, is capable of developing 
300 H.P., and is directly coupled to a continuous-current dynamo 
constructed by Meesrs. Kolben & Co., of Prague, the plant supplying 
current for lighting and power purposes. 


Catalogues and Lists.—Messrs. J. H. Sankey & Son, 
of Canning Town, send us circulars of their fire and acid resisting 
bricks and other fire goods. 

Pamphlet No. 91, issued by the B.T.H. Co., describes their type 
R magnetic blow-out controllers for electric cranes, hoists, mine 
haulage, &c., and type 8 ditto for electric launches and automobiles. 

"Those who are following the subject of street electric lighting 
will find a little booklet issued by the Improved Electric Glow 
Lamp Company, Limited, of interest. It is entitled ‘ Street 
Lighting.” 

The Electrical Company, Limited, have issued a reference list of 
their dynamos and motors for direct and single and three-phase - 
alternating current; also quick-break knife switches up to 500 v.; 
insulation testing set; and alternating current induction instru- 
ments. 

The Unbreakable Pulley and Mill Gearing Company is circulating 
a leaflet relating to its wrought-iron pulleys and swivel bearings. 


Electric Motor Cars.—M. Garcin, of the firm of Messrs. 
Buguet, Garcin & Schivre, last week made a long-distance run on 4 
light electric motor car, covering a distance of 85 miles in 6 hours 
32 minutes 55 seconds on the Paris-Mantes road, and on one charge 
of the batteries. The car complete weighed only 730 kilogrammes 
(14 cwt. 38 1be.), of which 334 kilogrammes (63 cwt.) consisted in 
the battery of B. d. S. accumulators having a capacity of 120 ampere- 
hours. The run is said to be a record for such a light car. 


Electrical Engineering Works at Stafford. — 


~ Messrs. Siemens Bros. and Co. have completed the purchase of land 


required at Stafford for the erection of extensive works for . 
electrical construction purposes. Testings have been going on for 
some time in the locality, with the result that the company have 
acquired between 60 and 70 acres, admirably situated as 
regards railway facilities, the London and North-Western railway 
skirting the whole of the property. Plans for the building 
operations, which will soon be commenced, are being prepared for 
submission to the borough authority, and the company propose to 
erect about 1,000 (dwellings for the accommodation of their 
employés. | 


Electrical Trust in Canada.—The Morning Posi 
Montreal correspondent says that the Montreal Heat, Light, and 
Power Company is organising an immense trust for the purpose of 
monopolising all the electric power and gas business in and about 
Montreal. The capital of the trust is $25,000,000. The promoters 
say they can' make electrical power cheaper in Montreal than in any 
other place in the world. Immense new dams are being built at 
Chambly, and there will be an increase of from 8,000 to 30,000 H.P. 
in the power houses within two months. One of the directors of 


the company has been attending to the financial part of the project 


in London. 


Glasgow Exhibition.—The Irish section of this exhibi- 
tion will be entirely lighted on the E.L.B." system, the scheme 
including the outlining of the hall and many decorative devices, 
such as shamrocks, &c. The whole of the work is being provided 
by the Electric Lighting Boards Company, and is being installed 


by. Messrs. Wm. Coates & Son, of Dublin and Belfast. 


“ Insurance Engineering."—This is the title of a new 


‘monthly magazine published in New York. Its objects are thus 


described: Devoted to the science of diminishing hazards to 
property and life," and it is intended for uuderwriters, architects, 
builders, public officials, aud fire departments. The first number 
(April, 1901) is à very presentable and interesting production. Oue 
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of the best articles from the electrical point of view is that titled 
“ Some Characteristic Electric Burn-outs.” It gives some illustrations 
showing what the jerry wireman can do when he is left alone. 


Light Railways.—The L.R. Commissioners have sub- 
mitted to the B. of T. for confirmation the Barnsley and District 
Light Railways (Extensions) Order, and the Llanelly and District 
Light Railway Order. 


Niagara.—The Castner Electrolytic Company has made a 
contract with the Niagara Falls Company for 5,000 additional 
horse-power. This English syndicate recently purchased the plant 
of the Mathieson Alkali Works, which is now using 2,000 B.H P., 
80 that when the contemplated extensions are completed the Castner 
people wil be using 7,000 E. H.P. in their Niagara plant. The 
extension will be made on the east side of the present works, and 
will consist of several brick buildings. When the plant has been 
completed according to present plans it will cover about 10 acres. 
At present the company employs about 250 hands, but when the 
new power contract is brought into service it is expected that the 
pay roll will reach 700 bands. The present output of the company 
in Niagara Falls is about 300 tons of caustic soda and bleaching 


powder a week, but with the new buildings and installation in 


service, the output will reach 1,000 tons a week. Thus the plant 
will be trebled in size and output, also in the number of hands 
employed. There seems to be a wonderfully brisk demand for Niagara 
electrical power. In addition to this big contract, the Niagara Falls 
Power Company has made a contract with the Natural Food Com- 
pany for 2,500 E.H.P. to be used in the operation of a magnificent 
large new factory now in course of construction. Another contract 
has been made with an emery wheel company for 1,000 E H.P. for 
the operation of a plant to be located just a little to the east of the 
Castner works. The Niagara Railway Supply Company has been 
incorporated to do business at Niagara Falls with a capital of 
$500,000. This company has selected a site on the lands of the 
Niagara Falls Power Company at the foot of Iroquois Street, where 
the McPherson safety frog and switch and other railway supplies 
will be manufactured. This is Niagara's first iron industry, and it 
is destined to be a very large plant. One of the directors is 
DeLancy Rankine, brother of William B. Rankine, and associated 
with him are Charles H. Huntley and Robert W. Pomeroy of 
Buffalo. The plant will use a big block of power, which will be 
supplied by the Niagara Falls Power Company. This, says our 
Niagara Falls correspondent, who sends the above notes, is the 
record of Niagara’s advancement for a single week. 


Personal.—Messrs. E. P. Allam & Co, of Hatton 
Garden, ask us to state that Mr. H. Greenway, traveller, is no 
longer in their employ. 


Steel.—The Duke of Devonshire did his level best to 
maintain a cheerful demeanour at the meeting of the Barrow 
Hematite Steel Company, held at the Westminster Palace Hotel on 
2nd inst., but the statement which he laid before shareholders bore 
anything but a rosy aspect. He said there had been a distinct 
slackening in regard to the output of iron and steel. The company, 
however, got its fair share of orders. The directora knew of all the 
orders on the market; and it might be a surprise to some of the 
shareholders that during the year 1900 the total quantity of rail 
orders coming out on the British markets was not quite 50 per cent. 
of what it was in each of the years from 1896 to 1899. He was not 
putting this in a pessimistic way, because there might be many 
causes for the falling off. Although foreign competition did, of 
course, account for a substantial part of the decrease of orders for 
English working, it did not by any means represent the total. The 
decrease, therefore, meant that either less rails were required, or 
that buyers held back in the hope thereby of saving something in 
the price. As regarded the general prospects of the company, he 
would not attempt to prophesy. The condition of the iron and 
steel trade was certainly not what they could wish it to be. They 
heard of great combinations being formed, accredited, he believed, 
with the intention of making still further inroads upon our trade, 
and it was difficult to see the end of all this. Nothing, however, 
was likely to be gained by panic. They could only do their best 
by keeping the works in good condition, by improving them where 
they could, and by economies, and in other ways putting themselves 
in the best position to meet the situation. 


The Thames Ironworks Company and Electrical 
Industry.—At the annual meeting of the Thames Ironworks, S.B. 
and Engineering Company, Limited, last week, Mr. Arnold Hills, 
after dealing with the general engineering departments, proceeded 
to refer to the electrical department which he believed would 
become a big feature of their industrial system. He said that they 
had now arranged with Messrs. Siemens Bros. & Co., Messrs. Mather 
and Platt, and the Brush Electrical Engineering Company, to form 
an English combination, which would successfully hold its own 
against the German and American combinations. Now that 
the combination had been formed in tbis country, he saw 
no reason why electrical engineers here should not hold their 
own successfully against all competition. At all events, 
they had prepared designs for the electrical equipment 
of the Metropolitan District Railway and the Great Northern and 
City Railway, and they also had a scheme in hand for a railway 
from the north-east of London to the Monument, and from the 
Monument to Piccadilly. If these schemes bore fruit, there was no 
fear of their electrical department not being full of business. 

The Daily Mail has made inquiries and learns that no actual 
amalgamation has taken place. . 


For Sale.—The Salford Electricity Committee invites 
offers for the sale of 4,000 incandescent lamps. See “ Official 
Notices " to-day. 


Trade Announcements, — Mr. John H. Calvert, 
electrical engineer, of Belfast, announces that he has taken into 
partnership Mr. A. Munro Taylor, of Glasgow. The business of 
electrical and mechanical engineering will be continued as usual at 
30, Green Street, Belfast, under the style of ''Calvert & Taylor.” 
Mr. Taylor has had experience under the Glasgow Corperation in 
their electrical department. Mr. J. Coventry I’Anson, 52, Holland 
Road, Kensington, W., is the firm's London agent. 


ELECTRIC LIGHT AND POWER NOTES. 


Alfreton.—The B. of T. has recommended that the 
U.D.C. should limit the prov. order for the supply of electricity, for 
which it is applying, to the Alfreton Ward only. 


Barry.—The B. of T. has granted a prov. order for 
electric lighting to the U.D.C. 


Carnarvon.—The B. of T. has decided not to grant a 
prov. order to Mr. Peterson for the electricity supply of Carnarvon. 


Cheltenham.—An inquiry was held by Colonel Langton 
Coke last week into an application for a further loan of £6,150 for 
electric light purposes. Up to the present £110,000 has been spent. 
The present application is to provide additional plant (including 
two traction generators), and for main extensions. 


Croydon.—The County Council has sanctioned an estimate 
of £3,500 for arc lighting during the current year. The estimate 
for the public gas lamps which remained was £7,800. 


Derby.—The T.C. has decided in future to charge 1]d. 


per unit for electrical energy for motive power, in cases where con- 
sumers use the maximum demand for an average of over 50 hours 
per week. This change will secure one customer, whose bill alone 
would be £300 a year. At present private consumers are charged 
54d. per unit. : 

Dudley.—The Corporation electricity undertaking has 
generated 147,823 units during the last quarter, 108,000 more than 
during the corresponding period last year. After paying all charges, 
there is a net deficiency on the first two years’ working of only £14, 


Fulham.—The Board of Guardians has adopted Mr. 
Medhurst's scheme for lighting the Workhouse with electricity. 


Hampton Wick.—In consequence of the failure of the 
Richmond Electricity Company's extension scheme, the U.D.C. has 
decided to approach the London United Tramways Company with 
a view to the lighting of the district from the company’s generating 
station. 


Hebden Bridge.— An electric light and power installa- 
tion has recently been put into the clothing factory of Messrs. 
Broadbent Bros. & Blackburn, at Hebden Bridge. The plant was 
put down by Mr. R. 8. Blackburn, of the same town. The old boiler 
house has been arranged for the reception of the electric generating 
plant. Two Otto gas engines (Crossley's) of 6 and 10 H.P. respec- 
tively drive two compound-wound dynamos, each capable of giving 
out 109 amperes at 100 revolutions, when running at 1,000 revola- 
tions per minute. The switchboard, designed by Mr. Blackburn, is 
of enamelled slate, and cased in pitch pine. About 150 lights are 
installed in the works. The first circuit for power application leads 
to the basement or ground floor, where a 4-H.P. motor is applied to 
a direct-driven pumping plant. A 3-B.H.P. motor works a passenger 
and goods hoist capable of lifting about 10 cwt. at a speed of 60 
feet per minute. This motor is placed on the top floor, and is con- 
nected direct to the hoist gear. On the same top floor is a 6-H.P. 
motor, driving two cutting-out band knives; it is also made 
to run the driving gear of the crane for loading and unload- 
ing all goods to the weight of 15 cwt. In the machine room below 
electricity is made to run about 80 sewing machines, and to drive 
revolving brushes for cleaning off any fluff or dust on garments. Mr. 
Blackburn added that the installation had been running six months, 
and there had practically been no stoppage except through the lack 
of gas. 

Horsham.—The L.G.B. has sanctioned the borrowing of 
£14,000 for electric light purposes by the D.C. 


Hoylake and West Rirby,—The Electric Supply Com- 
mittee of the D.C. is instructing its consulting engineer to submit a 
scheme to provide for the lighting of the public lamps by electricity. 
The Committee has recommended the D.C. to apply to the L. d. B. 
for sanction to the borrowing of £12,000 for electric lighting 
purposes. 

Hudderstield.— The T.C. have reduced the charge for 
electric energy for motive power to 1d. per unit, provided that 
customers’ appliances will use equal to three-quarters of their full 
load for eight hours per day, 300 days per annum. 


Ilfracombe.— The D.C. has accepted Messrs. Edmund- 
son’s terms for acquiring a prov. order for electric lighting. 

Iikley.—The D.C. has purchased the electric lighting 
prov. order, obtained by Mr. Gibbings, for the sum of £150. 


Llandilo.—The D.C. has received sanction from the 
L. d. B to borrow 44, 000 for electric lighting. 
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Kimberley.— The charges against the private electric 
lighting system for the months of January and February exceeded 
the amount of the earnings by something over £400. A committee 
was appointed by the Borough Council to inquire into the matter. 


Lahore.—The Bombay Tramway Company is nego- 
tiating with the Lahore Municipal Committee for a concession of 
the monopoly of the supply of electric light and power within the 
municipal limits for 30 years. Their proposals also include an 
electric tramway between the city and the railway station, with 
possible extension to Mian Mir. 


Linlithgow.— The T.C. is considering an offer of the 
Crompton Electric Lighting Company, Limited, to obtain a prov. 
order for the supply of electricity in the burgh. 


London, E.C.—The underground station of the City of 
London Company, at Nicholas Lane, was seriously damaged by fire 
on 2nd inst. 

The L.C.C. has decided to lend the Stepney Borough Council 
£10,000 for electric lighting. 


Ludlow.—The T.C. has adopted a report drawn up by 
Mr. J. Parker, of Hereford, proposing the electric lighting of the 
borough on the three-wire direct-current system, at an estimated 
cost of £7,350. i i 


Morley.—The proposed extension of cables has been 
approved by the T.C., and an application is to be made to the 
L.G.B. for sanction to borrow £7,050 to carry out the work. 


Motherwell.—The T.C. has decided to extend the system 
of arc lighting, and to reduce the prices to consumers of 20,000 to 
50,000 units per quarter from 24d. to 14d. per unit for power. 


Nelson.—Mr. A. H. Gibbings has been retained as con- 
sulting electrical engineer of the Corporation at £450 a year. 


Norway.—The town of Drontheim, in the north of 
Norway, is following the example of Hammerfest and Tromsö by 
being provided with a central electric lighting station. The work 
is being carried out by Messrs. Schuckert & Co., of Nurembourg, 
and Messrs. Siemens & Halske, of Berlin, the former supplying and 
equipping the primary and secondary stations, and the latter the 
conductors, mains and transformers. The water-power of the 
Lerfossen Falls, about five miles from Drontheim, is to be utilised. 
The station will be at first equipped with two 1,000-H.P. generators, 
but it is being built with the idea of eventually being extended to 
12,000 H.P. An electric tramway is also to be constructed in the 
town, the contract for this work having been secured by Messrs. 
Siemens & Halske. 


Peterboro'.—On behalf of the L.G.B., Mr. K. North 


conducted an inquiry last week into the application of the T.C. to 
borrow £12,200 for the purpose of electric lighting. 


Radeliffe.—The D.C. has decided to spend £81,000 
on electric lighting and tramways. 


Southend.—Last week Lieut.-Col. A. C. Smith, R.E., 


inspector of the L.G.B., held an inquiry with reference to the 
application of the T.C. for sanction to borrow £40,030 for the pur- 
pose of electric lighting. 


Springhead.—The D.C. has decided to obtain a pro- 


visional order for electric lighting. 


Stourport,—The U.D.C. has decided to apply for a prov. 
order for electric lighting. 


Tynemouth.—The electricity works were formally opened 
by the Mayoress last week in the presence of a number of councillors 
and visitors. The plant includes three Lancashire boilers, fitted 
with superheaters and economisers; three 300-H. p. Belliss engines, 
coupled to Holmes and Westinghouse dynamos, and a Klein cooling 
tower. 'The plant is capable of supplying 15,000 lamps, and an 
additional 1,000-H.P. set is on order. Messrs. Lacey, Clirehugh & 
Sillar are the consulting engineers, and Mr. C. Turnbull, resident 
engineer. 


Yorkshire Electric Power Company.—4A conference 
was held at Dewsbury last week between representatives of local 
authorities in the district and directors of the Yorkshire Electric 
Power Company. Manufacturers and colliery owners were also 
present. Mr. A. G. Lupton, chairman of the company, presided, 
and described the company’s objects. 

The Dewsbury Chamber of Commerce has decided to support the 
Yorkshire Company’s scheme. i i i 
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ELECTRIC TRACTION NOTES. 


Aberdeen.—The Corporation is about to ask for offers 
for the construction of a new electric station for the city at Dee 
Village, a property which they acquired some time ago. The new 
station is expected te cost, altogether, about £100,000, as due 
provision will be made for possible future large extensious of the 
electric system. Important extensions of the city electric car 
service are already in progress. A new line is in course of con- 
struction from the centre of the city to the Links. This extension 
will be worked by the trolley system, which is already in operation 
on another section of the service between the centre of the city and 
Woodside, a distance of about two miles. The Corporation, however, 
have in view a different system for the city car service, having entered 


into an arrangement with the American firm, Messrs. McIlroy and 
Grunow, to lay a section of line to be worked on their contact system. 
This section will be purely experimental, and will extend from the 
western edge of the Links, at Constitution Street, to the sea beach, 
& distance of about 400 yards. If the Corporation are satistied with 
the system they will retain it, paying the company a certain sum for 
it; but if, on the other hand, they are not satisfied, it will be 
removed at the expense of the company. Should the Corporation 
find themselves satisfied with Messrs. McIlroy & Grunow's system, 
it is probable that they will adopt it for the other extensions in con- 
templation. It is expected that this test section will be in working 
order in the course of a month or two. 


Ayr.—Satisfactory progress continues to be made with 
the laying of the rails for the electric tramways between Ayr and 
Prestwick. It is hoped to have the line in operation before the end 
of the forthcoming season. l 


Batley.—Mr. Clirehugh, consulting engineer, has sub- 
mitted to the Corporation an estimate of the cost of laying and 
equipping the electric tramways authorised by the order obtained 
last year. Exclusive of the generating station and plant, the esti- 
mate amounts to over £50,000. 


Birkenhead.—The B. of T. has approved of the con- 
struction of two passing places on the New Ferry route of the 
Birkenhead tramways. The borough engineer and surveyor has 
reported upon a proposed double track in Park Road North, and 
also as to the desirability of laying double tracks in all positions 
where the width of the streets will admit of this being done. The 
engineer has been requested to furnish the Committee with a detailed 
estimate of the cost of the proposed work. 


Blackburn.—The conversion of the Cemetery and 
Accrington Road sections from steam to electricity on the overhead 
trolley system is gradually approaching completion. The Corpora- 
tion have decided upon another important extension of the trams 
to the Audley district. The report of Mr. Giles, the electrical 
engincer, shows that there is little prospect of this section being 
worked at a profit, but the public mandate is overwhelming, and 
the work is to goon. The preparation of estimates for the con- 
tinuation of the Billinge End section along Revedge to Four Lanes 
end has also been ordered. Landowners have offered certain 
facilities for widening the road, and the work, if carried out, will 
be an important advance in the general scheme for running a circle 
of trams round the north, west and easterly parts of the borough. 


Blackpool.—At the T.C. meeting on 2nd inst. it was 
stated that the receipts from trams for last year were £30,658, as 
against £22,590 in the previous year, an increase cf £8,068, but 
£3,000 behind the estimate, owing to the wet weather in August. 
After paying interest on capital and sinking fund, £8,000 or £9,000 
can be handed over to the relief of rates. 


Blackpool and Garstang.—At the Board of Trade on 
2nd inst. Sir Courtenay Boyle heard the objections of the Blackpool 
Corporation and the Cyclists’ Touring Club to a light electric 
railway order from Blackpool to Garstang, a distance of 11 miles. 


Dover.—The Corporation electric tramway receipts for 
the year ending March 3lst were over £10,776, an increase of 
£713 on the previous year, when the profits were about £2,000. 


East Molesey.—The U.D.C., by the casting vote of the 
chairman, has decided not to consent to the local scheme of the 
L.U.T., unless the company provide the statutory road width for a 
double line. 


Gateshead.—At last week's City Council meeting, with 
reference to the tramways and the electric wire dangers, the Parlia- 
mentary Committee reported that the protective device intended to 
be adopted by the company was the ordinary one. The Committec 
thought greater safety was required, and they suggested a consulta- 
tion with an electrical expert. "The report was adopted. 


Glasgow.—The Board of Trade inspection of Crosshill 
to Overnewton and Whiteinch to Dalmarnock sections by Colonel 
Yorke, R.E., and Mr. Trotter took place on April 2nd. Bailie Paton, 
the convener, and several councillors and the tramway staff accom- 
panied the party. Some 300 invitations have been issued for the 
inauguration of the new service on the 25th inst. Much amusement 
has been caused in local engineering circles at the rivalry shown by 
the workmen of Messrs. Allis & Co., America, and Messrs. Musgrave, 
of Bolton, in their endeavours to be first to get their engines running. 
The Americans look like winning, as they were to have steam on by 
the 6th inst. Of course, this only applies to the 5, 000-H. P. engines, 
two of which each firm is supplying. The two 1,000-H.P. engines 
by Messrs. D. Stewart & Co., Glasgow, have been ready to start for 
the last six weeks. 


Heston—Isleworth.—The U.D.C. have interviewed Mr. 
J. Clifton Robinson, managing director of the L.U.T., as to the - 
application made by their clerk for costs, as a result of which, Mr. 
Robinson has promised not to withdraw the local portion of his 
Tramway Bill in Parliament, and has also expressed a readiness to 
meet the Council in the matter of street widenings. 


Ilkeston.— The T.C. has resolved that the first section 
of the tramlines shall be laid, also electric mains for lighting pur- 
poses; and further, that the borough engineer shall be, instructed 
to prepare the necessary plans and specifications for the above- 
named works immediately. 
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Kingston-on-Thames.—At a special meeting of the 
T.C. on Tuesday, Councillor Lyne announced, as chairman of the 
Tramways Committee, that an agreement had at length been come 
to with the London United Tramways, Limited, the following 
being the principal heads of the draft agreement which was 
approved :— 


(D The retention of the purchase clause at a term of 25 years. (2) A modifi- 
cation of the company's scheme to suit the local thoroughfares in the provision 
of single lines where the Corporation's original scheme provided them, or 
double lines and street widenings at the option of company. (3) Specified 
widenings in principal streets at an estimated cost of £25,000, as against £10,000 
originally offered by the company. (4) A contribution to certain footpath 
improvements at the option of the Corporation. (5) A wayleave at the rate of 
£225 for the first five years; £450 for the next 10 years, and £700 thereafter, this 
being a little less than the original offer. (6) Similar conditions with regard to 
extensions at the option of the Corporation, or under the arbitration of the 
Board of Trade. (7) Penny route fares within the borough, but a guaranteed 
J0 minutes through Id. service to Surbiton from three points. No through 
transfer tickets, (8) Statutory workmen's 4d. fares. 


Leeds.— Last week Major Pringle, of the Board of 
Trade, went over the Beeston, Elland, Meanwood and Woodhouse 
street tram routes for the purpose of fixing stopping places and 
speed on gradients. 


Light Railways.—The object of Mr. G. Balfour's Bill. 


referred to last week is to continue the powers of the Commissioners 
for five years, pay a salary not exceeding £1,000 a year to a second 
commissioner, who is to be a barrister of not less than seven years 
standing, and it is proposed that of the £1,000,000 authorised to be 
advanced, £750,000 should be available for special advances, and 
£250,000 for other advances. 


Lincoln.— The Electricity Works Sub-Committee has 
resolved that Mr. A. Brown, city surveyor of Nottingham, should be 
requested to advise and confer with the Committee on several 
matters in connection with the undertaking of the Lincoln Tram- 
ways Company, Limited. Alderman Harrison moved the adoption 
of the minutes, and said the Committee was now paying its way. 
It was not only paying current expenses, but sinking fund and 
interest as well. Mr. Brown would advise the Corporation as to the 
cost of the taking over of the present tramways and what a fair 
price would be. 


Liverpool.— With a view to relieving certain of the 
main tramway routes near the centre of the city, in the event of 
any exceptionally heavy traffic, and also to provide alternative 
routes for use in case of temporary stoppages of traffic from any 
cause on the main lines, tramways have been laid in North John 
Street, Victoria Street, Crosshall Street, and Hood Street, Liverpool. 
The track work in these streets has been completed. The overhead 
wiring has yet to be fixed. 


Manchester.—The question. of the supply of electricity 
for the new car service from Cheetham Hill to the city was 
incidentally mentioned at the meeting of the City Council last 
week. Mr. Wilson asked whether it was true that the Electricity 
Committee would not be prepared this month to supply power for 
opening the electric car service on the route from Albert Square, 
&c. Dr. Bishop replied that he was bound to say that there would 
be a delay of several weeks. 'The several weeks' delay would date 
from the 22nd inst., which was the day fixed for opening the 
service. 


Metropolitan Railway and Electric Traction.— 
The Engineer says that Some wonder has been expressed that 
progress is not being made in adopting eiectricity as a means 
of propulsion on the Metropolitan Railway. Within the last few 
days sensational statements have been made to the effect that the 
line had been bought for the United States by a Mr. Yerkes. 
These statements must be taken for what they are worth, which is 
not much. We believe that the fact is, that about £1,000,000 
worth of stock is held by an American, who has so far the power of 
control and has used it to block all progress. The position, both 
from an engineering and a financial point of view, is very curious, 
and we fancy without a precedent." 

The Scientific American, under the impression that the Ganz 
system has been actually adopted, tries to drive home to American 
electrical railway men the necessity that exists for greater 
vigilance in the following terms :— ! 


There is food for thought in the fact that the directors of the Metropolitan 
and District Underground Railways have decided to use the Ganz high-voltage, 
tri-phase system in the electric equipment which is to be carried out on these 
two important roads . . . . ltisstated that the choice of the directors was 
based upon the fact that the Ganz bid was 1,000,000 cheaper than the lowest 
American tender, and that the operating expenses were represented to be 80 
per cent. lower than those of the low-voltage, direcc-current system as used in 
this country. American practice is to generate high-tension alternating current 
for transmission, and transform it at sub-stations to low-tension direct-current 
for use at the motors, the usual potential being about 600 volts. In the Ganz 
system, as used in the new Italian road, three-phase current of 20,000 volts 
potential is supplied to the line, and is transformed at sub-stations to 3,000 
volts, at which high pressure it is used directly at the motors. The Hungarian 
engineers have succeeded in overcoming the difficulties of insulation which are 
attendant upon the use of such high pressure, and have apparently gained all 
the resulting economies of construction and operation, It can justly be claimed 
that America is the birthplace and the home of successful electric traction. 
We have hitherto led the world both in the improvement and development of 
this system of transportation, and to many people it will come as something of 
a shock that a European firm should apparently have moved ahead of us in the 
improvement of the art. If the contract should be secured by the Buda-Pesth 
firm it will be but another illustration of tbe fact that, however supreme a 
nation may be in any particular industry, it can never afford to rest upon its 
laurels. It must be prepared to meet an ever-exteuding competition, as other 
nations begin to centre their inteliigence and skill upon the improvement of 
existing systems and plants. 


Neweastle-on-Tyne.—On 13th inst. the horse tramways 
lease expires, and the Council has refused to renew it, in order that 
the contractors may make progress with the preparation of the elec- 
tric tram tracks. Out of the 21 miles of line required, 13 miles 
has been laid, and it is expected that the cars will be running in 
September. ` 


Plymouth.—The Compton section of the electric tram- 
ways was inaugurated on April 3rd. te 


St. Helens,—The Electric Supply and Tramways Com- 
mittee have acceded to a request made by representatives of the 


St. Helens Tramways Company and the South Lancashire Tramways 


Company, that permission should be given for the carriage of goods 
over the St. Helens system during the daytime. The permission was 
granted subject to suitable terms of carriage being arranged, and the 
town clerk was instructed to negotiate with the company respecting 
terms. i mM 

. The new lifeguard with which the St. Helens tramcars are 
no passed satisfactorily through a crucialtest on Sunday 
ast. The machine of a cyclist named Eckersley ` skidded 
when crossing the tramlines, and rider and machine fell in 
front of an advancing car. The driver, George Houchen, imme- 
diately dropped the lifeguard, which caught up Eckersley and his 
machine, and carried them both until the car stopped. Neither 
machine nor rider was injured. 


St. Petersburg and Moscow.—The strong. movement 
which has come about in favour of electric railways in Germany has 
(says our contemporary the Engineer) made itself felt in Russia, 
although there is not at this moment such a pressing need of quicker 
means of communication between the provincial towns of the latter 
country. Still, under certain circumstances, Russia may develop 
such a need. During the summer of 1900, M. Romanoff constructed 
at Gatschina, 20 miles from St. Petersburg, a small electric railway 
ona system which he had invented, and the results were thoroughly 
satisfactory. M. Romanoff now desires to apply his system to a 
railway on a much larger scale, and he has drawn up a project for 
constructing an electric railway from St. Petersburg to Moscow. It 
has long been well known that the existing Nicolas Railway, con- 
necting the old and new capitals of Russia and 404 miles in length, 
is unable to cope with the traffic. The authorities entertain the 
idea of separating the passenger traffic from the goods traffic, and 
for this purpose it is said that two other tracks are to be laid down. 
However, M. Romanoff has now come forward with a proposal to 
construct an electrical "hanging railway,” which shall take the 
place of increasing the carrying capacity of the present line by the 
addition of two tracks. The cost of this suggested railway would 
amount to 98,000,000 roubles, and the yearly cost of its working 
would represent 12,819,000 roubles, of which sum 80 per cent. is 
absorbed by the cost of fuel. M. Romanoff computes that the cost 
of passenger traffic will come to about half a kopeck, or zd. per 
verst of two-thirds of a mile. The rate of speed to be attained on 
the “ hanging railway " is estimated to be 120 kiloms. an hour, with 
a limit of 200 kiloms., as occasion shall demand.: This is the normal 
rate of speed of the electric railways of the future, according to the 
views held by experts. The project thus put forward by 
M. Romanoff has aroused a great deal of interest in St. Petersburg, 
and it would undoubtedly increase its claims upon the attention of 
the publi if it could be shown that it would be constructed with 
more regard for the interests of the region through which it will 
pass than was the case when the present railway between St. Peters- 
burg and Moscow was built. .It ought not to be a difficult matter 
for the projected railway to take in its route a few of the towns 
which the Nicolas Railway left cut off from communication by rail 
with the outer world. | 


Stalybridge.—A hitch has, according to the Manchester 
Courier, arisen in connection with the suggested scheme of electric 
traction and lighting in which the Corporations of Stalybridge, 
Mossley, Dukinfield and Hyde have agreed to be partners. A Bill 
has been presented to Parliament for sanction to a scheme, which 
includes the Flatta site at Stalybridge as the one most suitable for 
the erection of a generating station. The joint electricity board, 
however, recently changed their minds on the subject, and by a 
majority of 15 to 5 decided to petition Parliament to amend the 
Bill and include another site at Dukinfield in place of the one at 
Stalybridge. The Stalybridge representatives are unanimously 
against this proposition. At the meeting of the Stalybridge Council 
the matter was discussed at considerable length. The General 
Purposes Committee had previously passed a resolution declining to 
recommend the Council tosealany petition to Parliament to substitute 
another site for the Stalybridge one until a competent person had 
inspected and reported as to which of the two sites was most suit- 
able. The Committee also suggested that Parliamentary agents 
should be asked to apply to the Board of Trade to nominate an 
engineer or inspector to decide the question. The minutes were 
adopted. 


Sweden.—A scheme for the construction of a network of 
electric tramways in the town of Gothenburg, at an estimated cost 
of 2,990,000 krona, is at present under consideration. 


West Bromwich.—The T.C. has granted a further period 
of three months for the use of steam on the South Staffordshire 
tramways to the South Staffordshire Tramways (Lessee) Company. 
The company wanted a 12 months’ extension, but the Council does 
not want the introduction of electric traction delayed so long. 


(Continued on pagr 635 ) 
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MANCHESTER ELECTRIC POWER 
STATIONS. 


From time to time we have placed before our readers 
particulars and photographs illustrating the development of 


New BorLER-HousE AT DICKINSON STREET. 


the electricity supply undertaking of the Corporation of 
Manchester, of which—more especially of recent years—the 
scope has constantly increased. The Corporation has under- 
taken to supply, in addition to its own city area, which con- 
sists of some 20 s juare miles, a number of adjoining districts, 
making in all an area of about 45 square miles, The supply 


consist as heretofore of continuous current, distributed from 
a five-wire network in the central part of the city, and from 
a three-wire network in the remainder of the area, with a 
pressure of 400 volts across the outers in each case. The 
tramway network is to be supplied at a pressure of 500 volta. 


Each network is to be so arranged that it may be either con- 
nected up throughout or split up into a number of small 


portions. ` ' " 

Both networks are to be fed partly by current generated 
at low pressure and partly by current generated at extra 
high pressure, the arrangement being as follows :— The pre- 
sent, generating station at, Dickinson Street, in which current 
is generated at 440 volts or thereabouts, is to be retained, 
and will be supplemented by an additional generating station 


at Bloom Street, adjoining Dickinson Street. The capacity 


of the Dickinson Street station is 12,000 I. H. p., and that, of 


the Bloom Street station is to be 14,000 I. H. p. These two 
stations together will eventually supply the whole demand 
within a radius of half a mile, which includes the bulk of 
the lighting demand and by far the densest portion of the 
tramways. The remainder of the network will be supplied 
from a single generating station at Stuart Street, on the 
eastern border of the city, which is intended to have an 
eventual capacity of 50,000 H.P. Here three-phase current 
will be generated at a pressure of 6,500 volts, and will be 
transmitted to sub-stations pitched about a mile apart. In 
each of these sub-stations the current will be transformed 


Rotary CONVERTERS AT DICKINSON STREET. 


to be given comprises not only lighting and power, but also 
the energy for electric traction purposes. 

The scheme which has been worked out by Mr. C. H. 
Wordingham for supplying this 
follows: 

The supply to consumers throughout the whole area is to 


large area is as 


down to a suitable pressure, converted by means of rotary 
converters to continuous current, and fed into the distribut- 
ing network. The step-down transformers will be provided 
with secondary windings so arranged as to give two distinct 
pressures, the lower pressure being such as to give 420 volts 


or thereabouts for the lighting; network, while the higher 
F 
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will give about 500 volts for the tramways, on the direct 
current side of the converters. 

Each sub-station is designed to supply an area having a 
radius of about half a mile. 

The use of different pressures for lighting and traction 
was practically unavoidable, since it was imperative to have 
uniformity throughout the whole area for lighting consumers, 
and it would have been out of the question to alter the pres- 
sure from 400 to 500 volts when so large an amount of 
plant was already installed for the lower pressure, the con- 
sumers numbering some 3,700, with lamps and apparatus 
equivalent to 382,000 8-c.P. lamps. On the other hand, it 
was equally imperative that the traction network should be 
supplied at the pressure which has become standard in this 
country, not only because the standard pressure rendered 
stock equipments available, but also because in the future it 
is practically certain that traffic will be interchanged between 
various large towns, and the inconvenience of a difference in 
pressure would have been very great. 

In drawing up this scheme, Mr. Wordingham was very 
largely influenced by considerations relating to possible 
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volts, is passed through six rotary converters, each having 
a capacity of 100 kW., and is by them transformed into 
three-phase current at a pressure of about 260 volts. "The 
direct current sides of all these rotaries are supplied in 
parallel, and the three-phase sides also deliver in parallel to 
three omnibus bars, from which the primary windings of 
transformers are supplied. There are six sets of these, 
each set consisting of three single-phase transformers, 
having their windings connected star fashion. 

The transformers raise the pressure to 5,000 volts, at 
which the three-phase current is transmitted to two sub- 
stations ; a separate main runs from Dickinson Street to 
each of these sub-stations, and a cross-connecting main runs 
between them so as to give an alternative supply to either 
sub-station through the other. These mains will be referred 
to later on. At each sub-station the three-phase current is 
taken to high pressure omnibus bars, and thence through 
the primary windings of two sets of transformers. As at 
Dickinson Street, each set comprises three single-phase 
transformers, but the low-pressure winding has attachments 
made at ten different points, thus giving ten different 
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THREE-PHASE SWITCHBOARD AT DICKINSON STREET. 


difficulties in connection with electrolysis on the tramway 
system, and his principal object in spacing the sub-stations 
at so short a distance apart has been to keep down the loss 
of pressure in the rails to a very low figure. It is hoped 
that in most cases the maximum drop will not exceed 1 or 
14 volts. 

As regards the present state of the scheme, Dickinson 
Street is fully equipped, and Bloom Street station is now 
under construction, while though the general scheme for 
Stuart Street has been worked out, the specifications have 
not yet been drawn up, nor any of the contracts let, Much 
work, however, has been done in connection with acquiring 
sites for sub-stations, and laying the extra high-pressure mains 
and the low pressure networks. 

In order to test the main scheme, and at the same time 
to enable certain distant portions of the district to be 
supplied before the final arrangements were completed, 
some temporary three-phase plant was ordered some time 
ago, and has just been put to work. 

This plant is arranged as follows :—Continuous current 
generated at Dickinson Street, at a pressure of 420 to 440 


pressures at will. From the low-pressure side of the 
transformers the current is passed into the slip rings of two 
100-Kw. rotary converters, the direct current sides of which 
supply the distributing network. The high-pressure 
windings of all the transformers are connected star fashion. 

The switchboard arrangements are such that every rotary 
converter is controlled by an automatic cut-out ; fuses are 
arranged throughout the system on both D.C. and A.C. 
sides, and stock apparatus is employed as far as possible. 
The high-pressure switches are insulated wholly with 
porcelain, and give two breaks on each phase. The whole 
of the high-pressure connections are made with bare copper 
on porcelain insulators, without oil, and at Dickinson Street 
they are completely enclosed by wire guards, the switch- 
board being fixed above the transformers. Especial care 
has been taken to thoroughly earth every part of the frame- 
work and guards, as well as the handles of the high-pressure 
switches. 

The rotary converters are started up from the D.C. side 
in all cases, and means are provided for varying the field 
excitation if desired. | 
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The arrangement has been at work for about a month, 
with results satisfactory in every way, no hitch or difficulty 
of any kind having occurred. It is noteworthy that one of 
the sub-stations is supplying a load in which motive power 
largely preponderates, there being large engineering works 
taking some 350 H.P. close by. Before the sub-station was 


got to work this portion of the network was supplied at low 
pressure from Dickinson Street, with the result that the 
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100 Kw. Rotary CONVERTERS AT Moọoss-SIDE SUB-STATION. 


1 in place of being about 406 volts was only from 320 
to 330 volts. It is interesting to note that the sub-stations 
are supplying in parallel with the low- -pressure generating 
station, the network forming one continuous whole. 


It should be em phasised that the 
above arrangement is only a temporary 
one, as of course it would never be 


contemplated to permanently use a four- 
fold transformation such as that des- 
cribed. It is intended. to generate the 
current in the permanent scheme directly 
at 6,500 volts. 

The efficiency of the system is most 
satisfactory. Mr. Wordingham specified 
that the plant should be run at the 
makers' works connected in such a man- 
ner that continuous current was taken in 
by a rotary converter, converted to low 
pressure three-phase current, stepped up 
by a transformer, stepped down again, 
passed through a second rotary, and the 
continuous current from this absorbed by 
an artificial resistance. In this manner 
measurements of continuous current only 
had to be made. 

When run under these conditions, after 
six hours the mean of the efficiencies at 
full load, three-quarter load, and  half- 
load was specified to be not less than 
78 per cent. The actual tests of a com- 
bination run in this way gave an effi- 
ciency of 79°7 per cent. 

Other combinations were tested by a modification of the 
Hopkinson method, the continuous current being returned to 
the first rotary, and the efficiencies of the combination 
measured in this manner varied from 78 per cent. to 80 per 
cent. Full particulars are given in the annexed table :— 
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TESTS or FOUR-FOLD CONVERSION PLANT. 


First Second Third Fourth Fifth Sixth 
set. set. set. set. set. set, Required by 
Per Per Per Per Per Per specification. 
cent. cent. cent. cent. cent. cent. 
Full load 811 79:2 809 807 803 80°6 — 
3 load .. 803 806 808 800 789 800 78 
4 load .. 776 800 783 780 75˙3 7990 74 
Mean efficiency 797 799 800 792 780 80°0 78 


The method of balancing the continuous 
current three-wire network is one that does 
not appear to be generally known in this 
country, and as it is extremely successful 
and satisfactory it may be worth describ- 
ing. 

As already state], the windings of the 
transformers are connected star fashion. A 
connection is taken from the middle wire 
of the ordinary three-wire network to the 
middle point of the low-pressure winding of 
the step-down transformers, and the rotary 
supplies current directly to the outer con- 
ductors of the network. "The whole of the 
balancing is done on the alternating side of 
the combination. Experiments show that 
the results obtained are quite as good as 
with the ordinary methods by means of 
balancing motor generators, if not better, 
and the elimination of this apparatus is a 
material gain in every way. 

It may be mentioned that the middle point 
of the star on the Aigh pressure side of the 
Dickinson Street station is connected to earth. 

The whole of the transforming plant, to- 
gether with the switchboards, was supplied 
and erected by Messrs. Thomas Richardson 
and Sons, West Hartlepool, the English re- 
presentatives of Messrs. Brown, Boveri and 
Co. : Mr. Oswald Dewey, distributing station 
assistant, was responsible to Mr. Wording- 
ham for supervising the contractors during 
erection, and for carrying out the efficiency 
tests. 

A short description of the three-phase 
feeder system may now be given. The map on page 634 
shows the general scheme of the district. The sub-stations are 
situated at the centres of the circles, which are half a mile in 
radius, those intended for supplying Manchester and the 
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SWITCHBOARD AT Moss-SipE SuB-STATION. 


adjoining districts of Moss Side, Withington, Heaton Norris 
and Levenshulme being shown. Additional sub-stations will, 
of course, be required for other districts, the orders of which 
have been taken over, viz., Denton, Audenshaw, Droylsden, 
Prestwich, Failsworth, Whitefield, &. 
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SECTION OF CABLE. 


The lines show the routes of the high pressure three-phase 
mains serving to connect the sub-stations with the generating 
station at Stuart Street, the figures placed 
against the lines indicating the number 
of cables along each portion of the 
route. It will be observed that the 
number of separate cables is very large, 
as many as 30 leaving the Stuart 
Street generating station. This is owing 
to the requirements of the Board of 
Trade, who could not be persuaded to 
allow mains to be used, having a larger 
capacity than 1,000 Kw. each. 

The general scheme of the arrangement 
of the mains is such that there shall be 
-a direct main from the generating station 
to each sub-station, and an alternative 
means of reaching each sub-station. 

All the feeders are of uniform size, 
egch comprising three conductors 0°15 
square inch section; the conductors are 
stranded and made into the shape of a 
sector of a circle with: rounded corners, : 
thus enabling the conductors to lie more 
compactly together in the cable. 

The three conductors are laid up to 
form what is sometimes called a clover 
leaf cable; the insulation employed is 
impregnated paper, the impregnating 
material being practically free from 
moisture. The insulation is enclosed 
within lead in the usual way, and over the 
lead is an armouring of round steel wires. 
A section of the cable is shown in one 
of our figures, 

The cables were supplied by the British 
Insulated Wire Company, Limited, of 
Prescot, and were laid by the Cor- 
poration’s own staff, 


(To be concluded.) 1 


LONDON COUNTY COUNCIL 
TRAMWAYS. 


IN the April number of Fielden’s 
Magazine there is a short editorial on 
the Kennedy conduit. "This article con- 
firms our previous criticism upon the 
small amount of practical knowledge 
Shown by most of the writers upon the 
subject. The article in question caps 
the climax for absurdity. 

For instance, the writer says: “ The Kennedy conduit 
differs radically from the commonly accepted type in that, 


as should be evident to any engineer familiar with electric 
tramway work, it has been designed to meet entirely different 
conditions." The slur upon the intelligence of even * any 


engineer " would have been more effective if these “ entirely 


different conditions " had been mentioned. Most engineers 
familiar with the subject had supposed that if the conditions 
in London differed from those in other cities, it was only 
that they were more severe, and that, therefore, extra 
precautions would be necessary to ensure success, Appa- 
rently, in the opinion of the writer of the article, this is 
not 80. 


He defends the light weak yokes of the Kennedy conduit 
for the reason that they were designed for the “good solid 
roads" of London. That the up-town conduits in 
New York were blasted out of solid.rock seems to have 
escaped the knowledge of the writer. If these are not solid 
roads we should like a definition of the expression. 


It is true that there is no necessity whatever for 
carrying the track rails upon extensions of the yokes ; 
but it does not follow that strong yokes are uncalled for. 
On the contrary, we venture the assertion that if there 
is a city in the world where strong unyielding yokes 
are needed it is this city of London. We are informed by 
experienced engineers that if the Kennedy conduit should be 


ore 
— 2 * d 


The numerals indicate the number of cables laid. 


Map or FEEDER SYSTEM (MANCHESTER). 


subjected to the strains due to frost, it would be impos- 


sible to insert the blade of a penknife in the slot, 
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We willrefer to one other statement in this article. The 
writer states that the carryiny of the insulators by the yokes is 
an * additional burden " to these, and will involve a heavier 
form of yoke. A yoke has to support the greatest loads that. 
can be put on it by the street traffic. It must at least sup- 
port the heaviest load carried on one wheel of a wagon. If 
. the paving were even slightly below the level of the slot rail 
this load would be in the form of impact, and the yoke would 
have to stand the shock of such. The conductor rail weighs 
approximately 25 lbs. per yard, and with a yoke spacing of 
5 ft. each yoke would have to support the “additional 
burden of, say, 100 lbs. We should like to see the calcula- 
tion showing the extra amount of iron used in the yoke for 
this additional burden.“ 

Really, if militantly British” magazines publish such 
leaders as this on the subject, they may lay themselves open 
to the ridicule of American and Continental engineers, who 
have at least an elementary knowledge of the subject. 


ELECTRIC TRACTION NOTES. 


(Continued from page 630.) 


West London.—It is stated that all the difficulties 
between the London United Tramways Company and the Royal 
Observatory at Kew were satisfactorily adjusted on 3rd inst. The 
lines have now been formally opened for public traftic, and great 
business is doing. Our congratulations to Mr. Clifton Robinson 
and his board. 


Wigan.—At the meeting of the T.C. last week, Coun- 
cillor Worthington, chairman of the Electric Lighting and Tram- 
ways Committee, reported that the work on the Wigan Lane line 
was progressing favourably, and if the weather permitted they 
anticipated opening the line next month. The work at the power 
station was also well advanced. 


* 


TELEGRAPH AND TELEPHONE NOTES. 


Belfast Telephones.—At the meeting of the Joint Law 
and Improvement Committee, the town clerk reported that he had 
received from the Postmastcr-General the engrossment of the license 
to authorise the Corporation to establish a municipal telephone 
system in the city. 


Dundee Telephones.—The T.C. is to consider the 


question of telephone municipalisation, and to appoint a committee 
to report. 


Glasgow Telephones.—The first 100 subscribers were 
switched on to the Corporation system for the first time on April 2nd. 
The system adopted is that of underground paper insulated cables, 
the wires being “bunched” and lead-covered. All the under- 
ground work has been made air-tight and water-tight. The total 
borrowing powers of the department amount to £121,000, but of 
this only some £25,000 has as yet been spent in cables and street 
mains. The switch-room or exchange is in a central position, and 
measures 8,000 square feet. Branch exchanges are to be placed in 
Bridgeton, Hillhead, Maryhill, Springburn, Kinning Park, Govan 
and Crosshill. The total area to be supplied extends to some 143 
square miles, and in addition trunk lines are to be laid to 
Kirkintillock, Kilsyth, Clydebank, Busby, and Ruthogte ) The 
total accommodation is sufficient for at least 12,000 subscribers, 
of which 4,800 have already become subscribers. Of this 
latter number some 2,000 are already on the National Company's 
service. The charge for unlimited use is £5, and for a toll service 
43 10s. per annum, plus one penny per call. The first section of 
the main switchboard, for 1,000 subscribers, has been completed, 
aud the secoud section is now under way. The department is 
under the control of Mr A. R. Bennett, by whom the installation is 
being carried out. 


Manchester Telephones.—The Town Clerk of Eccles 
recently reported that conferences had been held of representatives of 
local authorities in the Manchester telephones area, and that 
the following scheme had been approved :—“ A joint board to be 
formed consisting of representatives appointed annually by the 
municipal and urban district councils within the area, as follows, 
viz.: Manchester Corporation ten members, Salford Corporation 
five members, Eccles Corporation and the Urban District Councils 
acting jointly three members. "The capital to be provided by the 
Manchester and Salford Corporations. Profits not exceeding 5 per 
cent. on the capital expenditure (less bond fidc renewals) to be 
divided between the Manchester and Salford Corporations 
proportionately to the capital provided by each. All profits above 
5 per cent. to go in reduction of telephone charges. The respective 
councils to grant underground wayleaves without payment. No 
differential charges for telephones." . 


The Telegraph Wire Export Trade.—According to the 
returns just issued, the value of the telegraph wire and apparatus 
connected therewith exported from this country during March last 
attained a value of only £106,638, as compared with £126,510 in 
the preceding month, and £201,940 in March, 1900. Notwithstand- 
ing the small total for the past month, the figures for the first 
quarter of the year show a satisfactory increase, the exports during 
the period named having amounted to £829,270, as against £758,819 
in the corresponding quarter of last year, and only £392,760 in the 
first three months of 1899. i 


Telegraphic Interruptions and Repairs :— 


CABLES, . INTERRUPTED. REPAIKED. 


.. March 29, 1901 .. 
.. April 2, 1901. .. sts 
. April 4, 1901 . .. April 7. 


Taku-Chefao - 
Conakry-Sierra Leone.. 
Bonny-Kamerun 


Marseilles-Barcelona ..- : . Jan, 7, 1901 .. April 9. 
LANDLINES :— . 
St. Louis (Senegal)-Bathurst .. . August25,1901.. March 29. 


Biberian landlines— 


Blagowestchensk-Chabarowsk » April 3, 1901 ' a 


Trunk Line Telephonie Communieation.—In the 
House of Commons on 2nd inst, Sir Harry Bullard asked the 
Secretary to the Treasury, as representing the Postmaster-General, 
whether he was aware that at the present time there were delays in 
telephoning to Norwich and the Eastern Counties, and whether he 
would consider the question of giving increased trunk line com- 
munication to those places. Mr. A. Chamberlain replied: New 
direct lines from Norwich, Ipswich, and Cambridge to London, and 
between Norwich and Yarmouth, were brought into use in the latter 
part of last year, and there is no considerable delay at present in 
messages to and from the Eastern Counties under normal circum- 
stances, though there have been frequent interruptions owing to the 
storms during the last three months. The Postmaster-General has 
under consideration the provision of additional direct lines from 
London to Ware, Chelmsford, Cambridge, and Norwich, with a view 
to the improvement of communication not only with those places, 
but also with other places with which they are in communication. 


Tunbridge Wells Telephones.—4A pamphlet issued by 
the Tunbridge Wells Corporation states that they have undertaken 
to pay the whole of the terminal charges, so that the subscribers to 
the municipal system will have an advantage over those of the 
National Telephone Company, in that the former will not have to 
pay any terminal charges; while the latter, desiring to communi- 
cate with anyone on the municipal system, will have to pay terminal 
charges. The trunk line charges are the charges for the use of the 
Post Office trunk wires, and are payable by subscribers to both 
systems. The town clerk of Tunbridge Wells, in cglling attention 
to the pamphlet, adds:—'' The subscribers to our municipal system 
are entitled to speak to every subscriber on the National in any 
part of the kingdom on payment of trunk-wire charges only. I 
may also mention that subscribers to municipal systems will be able 
to communicate with one another free of terminal charges, while 
subscribers to the National will have to pay them.” 


—— 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—April 27th. The E.L. Committee wants 


tenders for six water-tube boilers and accessories. See '' Official 
Notices ” to-day. . 


Alloa.—April 25th. The E.L. Committee wants tenders 
for insulated cables, joint boxes, &c.; arc lamps and pillars ; 
sub-station equipment and sundry connections. See Official 
Notices " to-day. l 

Aylesbury.—April 22nd. The U.D.C. wants tenders for 


establishing and maintaining electricity works. See "Offcial 
Notices” March 22nd. i 


Barrow-in-Furness.—April 24th. The Corporation 
wants tenders for concentric cables, boxes, cast-iron pipes, conduits 
and pipes, balancing transformer and switchboards. See Official 
Notices " April 5th. 


Battersea.—April 30th. The Council wants tenders for 
electric pumps and pipe work, river work, pipe and pits, &c. See 
“ Official Notices " March 29th. 


Battersea.—The Borough Council invites firme to sub- 
mit free wiring proposals, See “Official Notices " to-day. 


Cardiff.—April 30th. The Corporation wants tenders 
for poles, bases, brackets, feeder and section pillars, trolley and 
other wire, insulators and line suspensions, for electric tramways. 
See “ Otticial Notices“ to-day. 

Colwyn Bay.— April 13th.—The U. D. C: wants tenders 
for water-tube boiler, feed pump, injector, piping, &c. See “ Official 
Notices" March 29th. 


Copenhagen. — May 4th. The Corporation wants 
tenders for the supply of a network for a new central station. See 
* Official Notices " to-day. 
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Dublin.—April 22nd. The Lighting Committee wants 
tenders for condensing plant, pipework, feed pump, superheaters, 
mechanical ooaling apparatus, crane, and workshop equipment. 
See “Official Notices " March 22nd. 


Edinburgh.—April 20th. Tenders are wanted by the 
Corporation for arc lamp carbons and cast-iron pipes. See 
Official Notices" March 29th. 


Egypt.—April 15th. The Ministry of Public Works, 
Cairo, will on April 15th consider tenders for the installation of 
electric light in the town of Zagazig. | 


France.—April 18th. "Tenders are being invited until 
April 18th by the French Ministry of Posts and Telegraphs, for the 
supply of 270 tons of copper or bronze wire. "Tenders to be sent to 
Le Sous-Secretarial d'Etat des Postes et des Telegraphes, 103, Rue 
de Grenelle, Paris, whence particulars may be obtained. 


Germany.—May 1st. The Prussian State Railway 
Authorities at Munster are inviting tenders until May 1st for the 
supply of a steam engine and dynamo. Particulars can be obtained 
from, and tenders are to be sent to, Die General Direction der Konég, 
Eisenbabnen, Munster. 


Kirkcaldy.—April 15th. The Corporation wants tenders 
for two 80-L E. p. and three 250-1.H.P. engines and continuous current 
neu pow battery, and 15-ton crane. Bee “ Official Notices " 
March 15 


Leeds.—April 15th. The City Council wants tenders for 
steam and other piping, pumps, economisers, &c., all for engines of 
4,000 LH.P. See Official Notices March 15th. 


London.—April 24th. The Metropolitan Asylums 
Board invites tenders for gas producing plant and gas engines, 
dynamos, accumulators, and switchboard ; Galloway boilers, econo- 
miser, feed pumps, &., for Tooting Bec Asylum. See Official 
Notices” March 22nd. 


Madrid.—April 21st. The Secretary of State for Foreign 
Affairs has received a despatch from his Majesty’s Ambassador in 
Madrid, stating that tenders are invited by the Spanish Govern- 
ment, not later than April 21st, for the establishment and working 
of a telephone system in Palencia. Particulars may be examined 
at the Commercial Department of the Foreign Office, between 
11 a.m and 5 p.m. 


Manchester.—May 7th. The Electricity Committee 
wants tenders for water-tube boilers; plant of 15,000 1. H. p. in 
generating and sub-stations, comprising steam engines, &c., threc- 
phase generators and motor transformers. See “ Official Notices ” 
to-day. 


Middlesbrough.—April 30th. The E.L. Committee 
wants tenders for a Lancashire boiler, 300-kw. steam dynamo, con- 
densing plant, and piping. See “Official Notices " March 29th. 

We would draw tenderers’ special attention to the latest date for 
sending in estimates. It is April 30th and not 13th, as appeared in 
our “ Official Notices.” 


Motherwell,—April 29th. The T.C. wants tenders for 
steam dynamo and switches and piping. See Official Notices 
March 29th. 


Norwich.—May 7th. The Norwich Mutual Telephone 
Company, Limited, is about to establish a telephone exchange, and 
invites tenders for cables, wires, pipes, ironwork, poles, insulators, 
batteries, telephones and other instruments, switchboards, &c., 
required in connection therewith. See “ Official Notices” to-day. 


Piatra Neamtz, Roumania.—April 23rd (new style). 
The mayor will on this date consider offers for the concession of 
supplying the town with electric light for a term of 30 years. 


Plymouth.—April 4th. The Plymouth, Stonehouse 
and Devonport Tramways Company is inviting tenders for the 
reconstruction of the existing tramway lines in Plymouth, Stone- 
house and Devonport, and the reduction of the gauge from 4 ft. 
83 in. to 3 ft. 6 in., and the bonding of the rails for electric traction. 
The rails, points, crossings, tie bars, fish-plates, fish bolts, copper 
bonds, and any granite setts required will be supplied by the 
Tramways Company. Conditions of contract, &c , can be obtained 
on application to Mr. John Glenn, C.E., engineer, 11, Queen 
Victoria Street, London, E.C., on payment of £3 3s. 


Portsmouth.—April 30th. The Corporation wants 
tenders for various works in connection with the establishment of 
the municipal telephone system :—conduits and cables, copper and 
other wire, ironwork, insulators, switchboards, batteries, telephone 
instruments, poles, arms, &c. See Official Notices” to-day. 

Poplar.—May 1st. The Guardians want tenders for 
steam, exhaust, and other piping, valves, &. See Official 
Notices " April 5th. 

Partick.—The Council wants tenders for main switch- 
boards and instruments, battery and accessories. See “Ofcial 
Notices " to-day. 

Portsmouth.—April 16th. The Corporation wants 
tenders for boilers, pumps, stokers, economisers, pipes, &c. See 
* Official Notices March 29th. 

Southwark. —April 19th. The Council wants tenders 


for incandescent lamp brackets, switches and fittings, for gas 
standards. Sce ‘ Official Notices April 5th, 


è 
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Spain.—April 28th. The Secretary of State for Foreign 
Affairs has reccived dispatches from Madrid stating that tenders are 
invited by the Municipality of Lopera (Jaen) for the concession 
of the exclusive right of lighting the town by electricity ; by the 
Spanish post office, to be received not later than May 10th, for a 
concession for the establishment and working of a telephone 
system at Denia; and by the Spanish Government, to be received 
not later than June 3rd, for a concession for working a system of 
electric tramways at Barcclona, the concession already granted 
having been annulled. l ' 


Sunderland.—April 26th. The Corporation wants 
tenders for steam and other piping and pancls for traction switch- 
board. See “Offcial Notices to-day. 


Tonbridge.—May 30th. The U.D.C. wants tenders for 
Lancashire boilers, two 50-Kw. steam dynamos, condensing plant, 
crane, switchboard, battery, mains, arc and incandescent fighting 
house meters, &c. See Official Notices to-day. 


CLOSED. 


Bristol.—The Electrical Committee report that for the 
purpose of carrying out the extension of the electrical undertaking 
authorised on January ist, 1900, they have entered into the 
following contracts, viz.:—Pumps, J. and G. Weir, Limited, £415 ; 
condensing plant, W. H. Allen, Son & Co., Limited, £3,745; 
water storage tank, Steavenson & Co., £195; water softening plant, 
Doulton & Co., Limited, £1,227 15s. 10d.; induced draught plant, 
Bumsted & Chandler, £1,870 ; boilers, economisers, &c., Ba and 
Wilcox, Limited, £10,476 8s. 


Burnley.—A contract amounting to about £16,387 has 
been given by the Corporation to the Barrow Hematite Steel Com- 
pany for the supply of the necessary rails for something like seven 
miles of double track. 


Cardiff.—The T.C. has accepted the tender of the 
Maxim Company for steam pipes for the tramway power station, at 
£6,858. The lower tenders, it was stated, failed to comply with the 
specifications. 


Derby.—At their last meeting the T.C., on the advice of 
the E.L. Committee, accepted & tender of Messrs. E. Green & Son 
for a fuel economiser at £575, and another from Messrs. Babcock 
and Wilcox, for boiler and purifier, amounting to £1,030, together 
with one of £600 for steel piping, valves, feed pumps, &c. With 
reference to Messrs. Green's tender, Mr. A. Otterwell, J.P., said he 
objected to the way in which it had been received. Their original 
tender was for £630, and whilst this was under consideration, two 
other firms were invited to tender, and in the meantime Messrs. 
Green sent on another for £570. He contended it was not fair to 
trade upon those lines and accept Messrs. Green’s tender after all, 
especially when it was even then £10 higher than the others. 
Alderman Heathcote said the Council ought not to countenance such 
jobbery, and if it was a fact that the secrets of the committee were 
revealed in order to let any firm have an advantage, the sooner such: 
practices were stopped the better. Councillor Wilkins and Mr. A. 
Butterworth, J.P., chairman of the committee, explained that Messrs. 
Green were not informed in any way whatever of the price of the 
other tenders, and before the others were actually sent in Measrs. 
Green asked to send in another because a mistake had been made 
in their previous one in regard to a calculation. Their amended 
tender was opened at the same time as the others; there was nothing 
unfair about if and no reason for bringing a charge of jobbery. 
There was, it was true, a difference of £10, but more than this would 
be saved annually in the cost of cleaning by an additional advan- 
tage!which they got with Messrs. Green’s cconomiser, and under the 
circumstances the committee felt justified in accepting their tender. 
The explanation was accepted. 


Dundee.—The Contract Journal states that the contract 
for the supply of about 1,540 tons of steel girder rails and 60 tons 
of fishplates for the Town Council has been given out to the Lorain 


Steel Company. The list of tenders submitted is as follows :— 
Lorain Steel Company, Ohio, U.S.A. (accepted) . £9,607 14 0 
P.and W. Maclellan, Limited, Glasgow .. s Sà 

Pennsylvania and Maryland Steel Company, U.B.A. .. 10,209 19 


0 

0 
Dick, Kerr & Co, London. ex by Se .. 10,247 14 0 
Barrow Hematite Stecl Company, Barrow.in-Furness 11,587 14 0 
Bolckow, Vaughan & Co., Limited, Middlesbrough .. 11,727 14 0 
Batchelor & Co., Dundee ix T" s "n .. 11929 0 0 
W. Scott, Limited, Leeds s eo oe oe . 129,217 14 0 
Orenstein & Koppel, London.. bs ae vs . 12,648 0 0 


Glasgow.—A tender for a section of the Corporation 
main telephone switchboard to control 1,000 subscribers (£3,938) 
has been accepted, and it is to be made by the Telegraph Manu- 
facturing Company, Helsby. 

The tender of Messrs. Bolckow, Vaughan & Co., Middlesbrough, 
for 2,000 tons of 60 ft. steel rails at £7 108. per ton, and a quantity 
of fish plates at £9 10s. per ton, has been accepted, the whole to be 
delivered in six weeks. Trolley poles for 150 cars at £14 each have 
been ordered from Messrs. R. W. Blackwell & Co. 

The offer, amounting to £5,196, by Messrs. Manlove, Alliot & Co., 
to supply destructor. furnaces, boilers, flues, &c., for Ruchill, has 
been accepted. ^ 
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Halifax.—The T.C. has accepted the tender of the 
Chloride Electrical Storage Syndicate, Limited, Manchester, for 
supplying a battery of accumulators and regulating switch for 

40. 


. Holland.—Tenders were opened on the 1st inst. by the 
municipal authorities of Amsterdam for the supply and erection of 
the plant required for the municipal electric power station. The 
lowest tender was that of the Union Electrical Company, of Berlin, 
who quoted 651,600 florins, the Allgemeine Electrical Company, of 
Berlin, coming next at 614,110 florins. 


London.—The Shoreditch Borough Council has accepted 
tenders from the following firms for the supply of cables and 
sundries during the ensuing year :—The St. Helens Cable Company, 
Siemens Bros, G. Braulik, the London Electric Wire Company, 
the General Electric Company, Johnson & Phillips, Williamson and 
Joseph, Veritys Limited, Hands Limited, and A. Vandam & Co. 
For engineers’ stores the tenders of G. Hatch, Limited, and 
Middleton Bros. have been accepted. 


Wallasey.—The Tramways Committee have recom- 
mended that the tender of Messrs. Dick, Kerr & Co., Limited, for a 
supply of electric cars without air brakes (£11,800), and of cars with 
air brakes (£12,700), be accepted. The Committee have also recom- 
mended that the tender of Messra. Askham Bros. & Wilson, Limited, 
Sheffield, for points and crossings at prices ranging from £3 10s. to 
£11 15s. (50s. each to be paid extra if special pattern were required,) 
be accepted. At the meeting of the U.D.C. on Thurday of last 
week, on the recommendations coming up for confirmation, Mr. J. 
Barber asked why Messrs. Askham's tenders had been accepted 
when the price in each case was in excess of that of other firms? 
He also wished to know thé total cost of the tramways under- 
taking? Dr. Napier, in reply, said that Messrs. Askham's tender was 
accépted as that firm had, if not a monopoly, a preponderance of 
trade as regards supplying tramways equipment throughout the 
country, and the Committee on the advice of their expert, thought 
it well not to accept the cheapest tender, but to take that of a firm 
of wide experience whose name was exceedingly good. The total 
expenses of the undertaking were:—Buildings, £10,000; cables, 
£4,000 ; overhead equipment and bonding, £13,700; cars, £13,000 ; 
plant (condenser, boiler, buildings, cooling tank, generator, &c.), 
£9,350; tools, &c., £1,650; total, including rails, without street 
improvement, £130,000. As to when the electric service would 
be in operation, that depended largely on how the materials would 
be supplied and other factors, but he thought that they would have 
the cars running within 21 months. They had tied their contractors 
down very strictly to time limite, and he thought the work would 
be accomplished within the date mentioned. The minutes of the 
Tramways Committee were confirmed. 

In completion of the transfer of the Wallasey Tramways to the 
D.C.,a cheque for £21,240 was paid on Saturday week, by repre- 
sentatives of the D.C. to Mr. Hassall, solicitor representing the 
Wallasey United Tramway and Omnibus Company, Limited. Of 
the sum named, £20,500 was for the purchase of the undertaking as 
agreed at arbitration, and £740 as taxed costs, which had been 
reduced from £1,236. 

A joint sub-committee of the Tramways, Gas and Elec- 
tricity and Water Committees has recommended the acceptance 
of the following tenders:—Messrs. W. & J. Vicars, Limited, 
engine house extension (electric supply), engine and pump 
house (waterworks), and car sheds, workshops, and dwellings, 
£13,643 15s. 6d. ; Messrs. Thomas Hill & Son, one Lancashire boiler, 
£700; Messrs. Galloways, Limited, condensing apparatus, £687 10s. ; 
Messrs. . Couper & Co., water-cooling tower, £349; Mr. Jos. 
Matthews, overhead travelling crane, £160; Lancashire Dynamo 
and Motor Company, engines (Galloways) and dynamos, £4,950 ; 
Messrs. E. Green & Son, economisers, £448 ; Messrs. R. W. Black- 
well & Co., overhead equipment of tramways, £11,752 3s. 5d.; 
Bntish Insulated Wire Company, Limited, cables, as per schedule 
of prices; Messrs. S. Z. de Ferranti, Limited, transformers, as per 
schedule of prices; and Messrs. R. W. Blackwell & Co., bonding of 
rails, as per schedule of prices. 


D À à Ó 


FORTHCOMING EVENTS. 


Friday, April 12th.—At 8 p.m. The Institution of Junior 
Engineers. Meeting at the Westminster Palace 
Hotel. Paper on "Iron-lined Tunnelling Construc 
tion " by Mr. A. Woodroffe Manton. 


Saturday, April 13th.—At 3.30 p.m. The Institution of Junior 
Engineers. Visit the Great Northern and City Railway 
Works, to inspect the plant described in Mr. Manton's 
paper. 

Wednesday, April 17th.—Institution of Electrical Engineers 
(Birmingham Local Section). Meeting in the Physical 
Theatre, The University, Birmingham. Paper on 
“Polyphase Equipment in Factories” by W. Wyld. 
And, if time permit, Mr. A. C. Eborall’s paper “ Some 
Notes on Polyphase Sub-station Machinery,” will be 
read in brief abstract for discussion. 


Thursday, April 18th.—At 8 p.m Institution of Electrical 
Engineers. Meeting at Institution of Civil Engineers, 
Great George Street, S. W. Replies of Mr. H. Raven- 
shaw and Mr. S. F.- Walker to the discussion on their 
papers read at the last meeting. Test Room Methods 
of Alternate Current Measurements,“ by A. Campbell, 
associate member; Note on the Use of the Differ- 
ential Galvanometer,” by C. W. 8. Crawley, member. 
The announcement of the Council nominations for the 
Council, 1901—1902, will be made at this meeting. 

At 8 p.m. Röntgen Society. Ordinary General Meeting, 

at 20, Hanover Square. 

Friday, April 19th.—At 9 p.m. Royal Institution. Discourse by 
Prof. J. J. Thomson, F.R.S., on “The Existence of 
Bodies smaller than Atoms.” 

Tuesday, April 23rd.— At 7.30 p.m. Annual meeting of the Man- 
chester Section of the Institution of Electrical Engi- 
neers, 


NOTES. 


Smoke Abatement.— The Berlin correspondent 
of the Standard states that the committee of experts 
appointed by the Prussian Government some time ago to 
report on devices for preventing or abating smoke from fires 
and furnaces, recently concluded its inquiries, and the 


measures it proposes will shortly be notified. The Ministers, 


however, have already instructed the managers of State 
factories, &c., to do all they can to prevent or consume the 
smoke from their fires, and, if necessary, to have smoke- 
consuming appliances constructed. Municipal and provincial 
authorities have also been asked to do the same, and it is 
pointed out that, according to the report of the above- 
mentioned committee, they will not suffer any pecuniary loss. 
The Minister of Commerce has also instructed the presidents 
of all the provinces to take steps for preventing the unneces- 
sary production of smoke, and, if need be, to issue regula- 
tions. 


The First Pacific Cable Company.—The following 
is extracted from the “ Obituary " column of the Times :— 


The death is rted from Washington, of paralysis, at the age 
of 70, of Cesar Celso Moreno, one of those curious international 
characters developed from time to time. He was a native of Italy 
who, after seeing service in the Crimean War, went to Sumatra, 
where he incited the natives to revolt against Dutch rule. Later 
the French Government sent him to Tonquin, whence he drifted to 
China, where he formed a steamship company, the first to carry the 
flag of that country. Soon after the close of the American Civil 
War he landed in San Francisco, and was successful in procuring the 
enactment of laws, bearing his name, for the protection of the 
coast fisheries. In 1872 he organised a Pacific cable company, in 
which some leading American financiers were interested, and 
obtained a charter from the United States Congress authorising the 
construction of the cable. In carrying out this task he visited the 
Sandwich Islands, where he gained the confidence of the late King 
Kalakana of those islands. When the latter's Cabinet refused to 
approve a loan of $1,000,000 to assist in the laying of Moreno’s 
projected cable the King dismissed the members and selected four 
new ones, with the adventurous wanderer as Prime Minister. The 
latter remained in office only five days, during which time he con- 
ducted the public business with a high hand. After his fall he still 
remained a favourite with the King, who secretly commissioned him 
as Minister to the United States and to every Court in Europe. 
This diplomatic relation did not last long, as, in obedience to 
adverse public sentiment, the appointments were soon revoked. In 
1882 Moreno returned to the United States, and thenceforth, after 
his chequered and stormy career, lived quietly in Washington. 


Appointments Vacant.—The Southampton T.C. are 
going to advertise for a tramways manager at £350 per 
annum. It is intended that only one who has had previous 
experience in the traffic management of electric tramways 
shall be appointed. An electrical engineer is wanted by the 
Salford Corporation for superintending cable-laying work 
and the erection of the tramways overhead electrical equip- 
ment, at £150 per annum. A junior mains assistant at 
£120 per annum, and a shift engineer at £150 per annum, 
are wanted for Manchester. The Willesden Guardians want 
a consulting electrical engineer for the installation for the 
new Infirmary. See “ Official Notices.” 
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Personal.—Mr. T. A. Rose, late managing director of 
Rose & Bird, Limited, and subsequently works manager of 
the Crystal Electric Lamp and, Rose & Bird, Limited, has 
recently been appointed general manager to the Berrenberg 
Electric Lamp Syndicate. 

Mr. J. H: Rider’s colleagues and friends at Plymouth 
presented him with a tea and coffee service on leaving to 
take up his position as electric tramways engineer with the 
London County Council. 

Mr. W. E. Barras, on resigning the.position of foreman of 
the glass-house at the Ediswan Electric Light Works, was 
recently presented with a handsome marble clock by the 
staff, l | 

Sir David L. Salomons, Bart., having resigned his seat on 
the board of the City of London Electric Lighting Com- 
pany, Limited, in consequence of ill-health, Mr. George 
Herring has been unanimously elected chairman. 

Mr. Wm. MeClelland has been presented by the clerical 
staff of the Manchester Corporation electric works with & 
handsome gold watch in recognition of the eminent services 
lie has rendered to the department. 

Mr. Charles Garnett has been appointed borough electrical 
engineer at Darwen, in place of Mr. Stanley Clegg, who goes 
to Lincoln. Mr. Garnett has been assistant at Darwen 
since the works were opened. 


Society of Arts.— The arrangements for April and May 
include the following :— 


Monday, April 22nd, 29th, May 6th and 13th, 8 p.m. (Cantor 
Lectures.) Sir W. C. Roberts-Austen, K.C.B., F. R. S., Alloys." 
Wednesday, April 24th, 8 p.m. (Ordinary meeting.) Mr. Alexander 
Siemens, Patent Law Reform." 
Friday, April 26th, May 3rd, 10th and 17th, 8 p.m. 
Lectures.) Mr. 
Working." 


(Howard 
Alfred C. Eborall, M.I.E.E., “Polyphase Electric 


Marconi, Syntonic Wireless Telegraphy." 


Steam Pipe Explosion.—It is stated that at about 
5 p.m. on 2nd inst. an explosion occurred at the South Street 
generating station of the Metropolitan Electric Supply Com- 
pany. It appears that a steam pipe burst, killing one and 
injuring other employés. At the inquest it was stated that 
Hopcraft, the deceased boiler cleaner, was in the act of draw- 
ing the fire from No. 11 boiler when the explosion occurred. 
The coroner adjourned the inquiry in order that the jury 
might view the premises. 


German Electro-chemical Society.—The general 
meeting of the German Electro-chemical Society is to be held 
at Freiburg (Baden) from the 17th to the 20th inst. Quite 
a number of papers are to be read, including one by Herr 
R. von Lieben on “A New Electro-chemical Phonograph,” 
and one by Dr. Alfred Coehn on * The Electro-chemical 
Properties of Acetylene.” A number of visits to works of 
interest are also being arranged. 


Manchester Overhead Wires.—The Manchester Tram- 
way Committee have decided to request the National Tele- 
phone Company to immediately remove all the overhead 
wires on the three tram routes to be first opened, and place 
them underground, and further to remove the overhead 
telephone wires on other routes as quickly as possible ; it 
being understood that this request applies only to wires 
within the areas in which the company already have power 
to use underground wires. All the wires in other areas are 
to be dealt with later under conditions and terms yet to be 
agreed upon. 


Business Announcement.— The Blackman Ventilating 
Company, Limited, have acquired from Mr. James Keith, 
C.E., his business as heating engineer (with departments in 
gas and hydraulic work), carried on at Farringdon Avenue, 
E.C., and at his foundries and engineering works at Arbroath. 
The new name of the company will be James Keith and 
Blackman Company, Limited.” 


Lectures,—A special evening course of lectures and 
laboratory work on “ Alternating Currents” is to be 
delivered at King's College, commencing on April 29th. 
Prospectuses may be obtained from the secretary. 

Before the Rochdale Junior Engineers’ Association 
recently, Mr. G. L. Adamson lectured on ** The Distribution 
of Electrical Energy." 

Last week Mr. Bell, city electrical engineer, read a paper 
before the Aberdeen Mechanical Society on ‘ Methods of 
Charging for Electrical Energy." 7 


To British Manufacturers.—The Westminster Gazette 
says that British manufacturers are being urged to give 
attention to the production of “ carborundum" and artificial 
graphite, and to the manufacture of carbons for electric 
lighting, the cathodes and anodes in electro-chemistry, and 
other purposes. Attention is also called to the business 
of re-rolling steel rails, which has existed in the United 
States for several years, and is still extending. 


Branch Oftice.—Messrs. Nalder Bros. & Thompson, 
Limited, notify that they are removing their branch office 
at Holborn, where Mr. E. R. Roberts represents them, from 
No. 2, Holborn Place, to No. 6,, just opposite. This, of 
course, does not in any way affect the principal offices at 
84, Queen Street, to which all correspondence should 
addressed. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Amazon Telegraph Company, Limited (44,532).— 
This company's annual return was filed on February 28th, when 
the entire capital of £250,000 in £10 shares had been taken up and 
paid for in full. Mortgages and charges, £200,000. 


Argentina Electric Traction Company, Limited 


(61,211).—This company's annual return was filed on January 18th, 


when the entire capital of £500,000 in 100,000 shares of £5 each 
had been taken up. No calls have been made, but the shares are to 
be paid for wholly in cash. No mortgages or charges. 


Renewable Electric Lamp Company, Limited 
(63,144).—This company’s annual return was filed on February 
12th, when 30,000 preference and 100,000 ordinary shares were 
taken up out of a nominal capital of £150,000 in £1 shares (50,000 
preference). 10s. per share has been called up on 30,000 preference 
and 1,074 ordinary shares, resulting in the receipt of £15,535 15s. 
£1 5s. remains in arrears. 98,926 ordinary shares are considered as 
fully paid. No mortgages or charges. 


English Electro-Metallurgical Company, Limited 
(62,225).—This company's annual return was filed on February 
27th, when the entire capital of £700,000 in £1 shares (300,000 
preference) had been taken up. 15s. per share has been called up 
on 200,000 preference shares, resulting in the receipt of £101,512 
10s. £48,487 10s. remains in arrears. 400,000 ordinary and 
100,000 preference shares are considered as fully paid. No mort- — 
gages or charges. É 


Newcastle and District Electric Lighting Company, 
Limited (28,022).— This company's annual return was filed on 
March 2nd, when the entire capital of £200,000 in £10 shares had 
been taken up; £9 has been called up on each of 10,000 and £1 on 
each of the remaining 10,000 shares, resulting in the receipt of 
£100,000, in addition to which £214 has been paid in advance of 
calls. Mortgages and charges, £47,080. 


Telegraph Construction and Maintenance Company, 
Limited (1,147 C).—This company’s annual return was filed on 
March 21st, when the entire capital of £448,200 in 37,350 shares of 
£12 each had been taken up and paid in full. No mortgages or 
charges. 


South Lancashire Electric Traction and Power 
Company, Limited (67,974).— This company’s annual return was 
filed on February 28th, when 51,132 preference shares were taken 
up out of a nominal capital of £850,000 in 600,000 preference and 
250,000 ordinary shares of £1 each; 6s. per share has been called 
up, a further aggregate amount of £4,531 4s. being due on February 
22nd. £11,801 has been paid, including cash in advance of calls. 
Mortgages and charges, £500,000. 


Mexican Gas and Electric Light Company, Limited | 
(18,223).—This company’s annual return was filed on February 
27th, when the entire capital of £100,000 in 5,000 shares of £20 
each had been taken up. All the shares are considered as fully 
paid. Mortgages and charges, £95,000. 
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Kensington and Knightsbridge Electric Lighting 
Company, Limited (26,193).—This company's annual return was 
filed on March 6th, when 21,000 ordinary, 10,000 first preference 
and 10,000 second preference shares were taken up out of a nominal 
capital of £350,000 in 50,000 ordinary, 10,000 first preference and 
10,000 second preference shares of £5 each. £5 has been called up 
on each of 15,968 ordinary, 10,000 first preference and 10,000 second 
preference shares, resulting in the receipt of £179,396. £444 
remains in arrears. 5,032 shares are considered as fully paid. 
Mortgages and charges, £90,000; debt in respect of debenture stock 
issued by this company in conjunction with the Notting Hill 
Electric Lighting Company, Limited, £100,000. - 


St. James's and Pall Mall Electric Light Company, 
Limited (26,015).—This company's annual return was filed to 
March 18th, when the entire capital of £300,000 in 20,000 prefer- 
ence and 40,000 ordinary shares of £5 each had been taken up and 
paid in full. Mortgages and charges, £150,000. 


ee — 


SUPPLY STATION ACCOUNTS. 


THE accounts of the Taunton Corporation 


Taunton electricity supply undertaking for 1898 and 
Corporation 1899 show the benefit which has been derived 
Electricity from the reorganisation of the works. The 
Accounts. Corporation is fortunate in having on the staff 


| | of its consulting engineers the former borough 
electrical engineer, Mr. Couzens. Mr. E. J. B. Thornhill, the pre- 
sent resident engineer, having previously been under Mr. Couzens» 
is well acquainted with the local peculiarities, and to the continuity 
of policy must be attributed the successful results obtained. 
Although the net profit is slightly lower in the latter of the two 
years under review, this is easily explained by the reduction in 
revenue per unit as compared with the fall ir total cost, which is 
itself by no means unsatisfactory for a small station in a district 
remote from the coalfielda. 


GENERAL STATEMENT. 
1898. 1899. 


Total capital expenditure £29,415 241,869 £11,954 


Number of units sold . 171,083 215,620 44,537 
Maximum load in MWM Sis 220 248 23 
Gross revenue — ..  ..  ..  £4456 £5,010 £554 
Gross expenditure... £2,406 22,805 £399 
Gross profit bä si £2,050 £2,205 £155 
Average price per unit sold 571d. 5°29d. — 42d. 


The revenue derived from sale of energy has fallen over 3d., and 
now stands just below 5jd. per unit, which is a reasonable figure 
for an undertaking supplying less than a quarter of a million units, 
of which less than two-thirds is taken by private consumers. The 
figures for the two years are :— N 


Units Sales Publie Total Number of 
generated. private. lighting. sold. public lamps. 
1898 ... 225,958 105,853 65, 230 171,083 58 ares; 8 50-0. p.; 
| 2 32-c.P.; 45 
16-C. p.; 40 8- 
C.P. 


1899 .. 271,780 133,866 81,754 215,620 67 ares; 8 50-0. p.; 
8 32-0. r.; 105 
16-0. r.; 36 8- 
C.P. 


REVENUÐ STATEMENT. 


1898. 1899. 
Gross, Per unit. Gross. Per unit. Increase. 


Sale of energy.. oe «+ £4,067 5°71d. £4,751 5:29d. — 42d. 
Meter rente 123 17d. 144 16d. — 01d. 
Sale of lamps, o. 149 21d. 68 ‘07d. — 14d. 
Sundry rents, premiums, &o. 117 16d. 57 Á 06d. — 10d. 

Gross revenue ... £4,456 6°25d. 25,010 558d. — 67d. 


Notwithstanding an increase of £156 in the gross coal bill (which 
covers the fuel required to generate 45,822 additional units), this 
item has fallen nearly jd. per unit, and now stands at just over 
1jd., showing that the higher efficiency of the new generating plant 
is making itself felt. Reductions under the other heads bring the 
works costs down by more than zd. to just below 2}d., but small 
increases in the general charges for salaries and management absorb 
part of this and leave the total cost, better by about id., at 33d. per 
unit. The last item in the costs is a royalty payable to. the free 
wiring company, and therefore ranks as a special charge against 
revenue. 


Cost o» Propvorion. 
1898. 1899. 
Gross. Per unit. Gross, Per unit. Increase. 
123d. £1,029 1*15d. — 08d. 
and engine room stores. 


214 30d. 208 23d. — 07d. 
Balaries and wages incurred 


butlon,“ and and distri., 450 68d. 534 59d. —'04d, 


street lamps. 
ener buildings, baler, 

engines, bu gs, boilers, i 

dynamos, &c., and public j 299 42d. 177 
lamps. NER aa ee ee A 


Works costs ... £1,836 £1,948 217d. — 41d. 


Rent, rates and takes 68 ‘09d. 78 
Management expenses, 


salaries of s 368 ‘52d. 535 
salarios of managing engt | 
General establishment 

| 77 11d. 105 


Oil, waste, water, 8 


charges, stationery and 
rinting, law oharges and 
urance 


i expenser, royalties, | 57 ‘08d. 139 


Total costa . £2,406 


The financial charges have increased by over £400, while the 
gross revenue’ is greater by about £550, but as the gross costs take 
£400 of this, leaving only £150 greater gross profit, the balance of 
£250 means a reduction of net profit by this amount. Taking the 
last three years we get: 


Allocated. 


Net profits. í 
1897 beg > Sues Gas es 25 To rates ... £300 
1898 du "t .. 751 [To renewals account. 904 
189  ..  ..  .. 503. Balance. 94 
£1,298] 


£1,298 


For an undertaking of this size to benefit the rates and puta 
substantial sum aside to renewals is a sound and satisfactory position 
to achieve. 

PROFIT STATEMENT. 


1898. 1999. 
Interest on loans and overdraft £630 £975 
Sinking fund for repayments .. ... 2 n a 669 727 
Net profit carried forward 2v 92 ja T 751 — 
vá is to rates xs ee T 8 — 300 
carried to renewal fund gd TES 203 
Gross profit Ves Si + £2,050 £2,205 


CITY NOTES. 


Willans & Robinson, Limited. 


THE ordinary general meeting of the above company was held on 
Wednesday last week at the Cannon Street Hotel, Mr. Mark 
Robinson presiding. | 

In moving the adoption of the report, the CHAIRMAN said he was 
glad to be able to congratulate the shareholders upon a prosperous 
half-year, from the profits of which they were able to pay not only 
at the rate of 12 per cent. for this half-year itself, but also 2 per 
cent. with respect to the previous half-year, and yet were able to 
increase their carry forward," while not stinting their usual 
contribution to the reserves. They virtually divided at the rate of 
14 per cent. for the half-year. It seemed reasonable to hope that 
they might soon drop the word bonus, and not fear to talk about 
a 12 per cent. dividend. In the two years over which this bonus- 
paying had extended, they had increased the carry forward by 
very little less than the bonus of a whole year. .The points raised 
at the last meeting by Mr. Anderson and Mr. Peache had given rise 
to the long series of “cases ” and “opinions” lately distributed to 
the shareholders. The main question raised was really that old and 
arguable question, what was profit and what was capital? The 
board made no secret of their belief that share premiums were 
profit and not capital, as some of their friends contended, and that 
view was confirmed by the auditors and by the three eminent 
counsel whom they consulted. The expenses incurred over the 
Paris Exhibition had been pronounced by counsel to be an entirely 
proper charge against the premiums. As they had the shareholders’ 
sanction to it last time, they had now written off this charge against 
the premiums account. The money had been well spent, and the 
exhibition had greatly raised the credit of the Willans engine. 
They proposed, they would remember, to carry the balance of the 
share premiums to the reserve fund, to which Mr. Anderson 
objected, on the ground that the reserve fund was liable to be used 
“to equalise dividends "—in other words, might possibly be dis- 
tributed among the shareholders. It was clear, as he said last time, 
that it was common practice thus to treat share premiums, and 
counselgave no support to Mr. Anderson on the ground that share 
premiums were not profit—on the contrary, they said emphatically 
that they were profit. But there was a peculiar phrase in one of the 
articles which said that in their case dividends were only to be 
paid out of “ profits arising from the business of the company,” and 
two of the counsel thought that share premiums did not arise out 
of the business of the company”; and all agreed in the statement 
that “it is open -to question whether share premiums might, in 
view of their peculiar article, be distributed as dividends. Mr. 


Anderson's objection to carrying any sum from the premiums 
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account to the reserve fund while the latter was in its present 
form was therefore justified, but his objection could be met 
immediately by merely ear-marking the amount in some way, 80 as 
to ensure that it should not be distributed. A reserve fund 
which could not be used in time of emergency--which, in 
plain English, meant cannot be applied to meet a loss, of 
course with the indirect result of helping profits, would be of 
little use, and it was fortunate that counsel were clear in their 
opinion that though premiums might not be distributed (in 
this company) as dividends, yet the right to charge special expenses 
against them was certain. They would be justified, therefore, in 
charging any serious loss to the reserve fund, even if it were made 
up entirely of share premiums, and he did not think anyone would 
say that a reserve fund could be applied to a more legitimate 
purpose, Very good progress had been made with the boiler works 
at Queensferry, which they thought would be second to no works of 
the kind in the country. There had been some temptation to hasten 
the proper development of this work by beginning to make boilers 
with incomplete appliances, and without waiting for the materials 
of their own manufacture which they intended to use. The recent 
discussion about water-tube boilers in the Navy, and the emphatic 
condemnation by the Admiralty Boiler Committee of the boilers 
hitherto chiefly fitted, had offered inducements to push forward the 
manufacture, in the hope of securing a larger share of the Navy 
orders which were, probably, soon to be placed. They were certain 
that this policy would be a mistake. There were enough Niclausse 
boilers now on order for the Navy to ensure a thorough trial, and 
they were satisfied as to what the result of fair competition must be. 
But if they felt sure that no Niclausse boiler was ever to be fitted 
in the Navy, they would not alter the plan of the works by one 
brick or one machine. The Navy had played almost no part in 
their forecasts; they did not depend upon it in any degree what- 
ever. Some of them might remember that the Willans engine was 
once the approved, if not the only recognised, engine for dynamo 
driving in the Navy. For ten years, or thereabouts, they had never 
had a Navy order, nor had they tried for one, and he thought they 
would agree with him that they had done pretty well without. 
They could afford to bide their time. They believed that this new 
branch of their business was going to be of great value to them, and 
that the best way to make the most of it was to go to work with 
just that deliberation which they desired to adopt. Water-tube 
boilers were not a passing fashion. Their supremacy was assured, 
whatever some would-be guides of public opinion might assume. 
But the ruling type had still to be selected, and it would not be 
chosen just yet. The battle would not be to the most blatant, but 
perhaps to those who talked the least, and that was the attitude 
they desired to take up. No great sum had yet been sunk in the 
boiler works, though considerable liabilities have been incurred. 
Up to the end of December they had actually spent only £29,667, 
and the total even now was only about £51,000. But the liabilities 
upon buildings and plant nearing completion, and others which it 
would be necessary to enter into, were beyond the power of their 
present capital to deal with, locked up, as much of it necessarily 
was, in ways which added nothing to the producing power of the 
works. Increase in their stocks was an advantage; it put them in a 
better position for dealing with orders. And it might be said, 
further, that the maintenance of large stocks of manufactured parts 
was the very essence of their system. Without it there could be 
no true system of working to template and keeping all parts inter- 
changeable. Though they had before told them that more money 
would be needed thkn was covered by the authority given two 
years ago, the necessity came even more quickly than they 
expected. The temptation was strong, when one planned 
extensions, and asked for more money for them, to plan them on 
the most modest scale which at the time seemed permissible, 
and to overlook a little the fact that in modern industry works and 
appliances must be of the completest kind, and the enterprise 
generally of the boldest, if it were to obtain the best results. That 
had been their system from the beginning, and they knew how well 
it had succeeded, and in all they had in view now they were not 
proposing to depart in any way from the well tried lines of their 
action in the past. In speaking of what they had in view, he did 
not wish to be misunderstood as suggesting any development of the 
business not already approved by the shareholders It was only a 
question of how far the extension should go and how perfect it 
should be. As an instance, and referring to the Rugby, not the 
Queensferry works, they first intended to build extensions of 
certain shops. But as these arose and took shape, they saw more 
clearly than at first that many subsidiary departments might with 
great advantage be increased too, and ought to be increased if due 
proportion were to be observed throughout the scheme. An addition 
to the main foundry building seemed at first to meet the difficulty 
they experienced in getting satisfactory castings from outside. But 
ihe mere increase of scale made it more remunerative than before to 
go in for machine or pneumatic moulding. It was plain that such 
& shop would pay for itself, and they added it, and at the same 
time found that further savings would accrue if they built better 
places for fettling the castings and for storing patterns and moulding 
boxes. The larger engines they were called upon to build seemed 
at first to be sufficiently provided for by the extension of the 
machine shop and the erecting shops respectively. But with means 
for doing more actual work on engines came previously unnoticed 
opportunities for saving in other directions. A completer system 
of works railways, and more powerful and more numerous cranes 
were seen to offer ready means for further cheapening the work. 
Extension of electrical working was seen to promise economies, and 
a new power station already planned, though not ordered, was the 
result. Like considerations had applied in the new Queensferry 
works, and tlie result was the recommendation made in the report. 
It has been fully, and he might almost say, reluctantly considered, 


a 


and it was made in the full conviction that it was in the best 
interests of the company—that was to say, that it would make each 
present shareholder better off in the future than he would be 
without this issue. They proposed to issue £150,000, half in pre- 
ference and half in ordinary shares, the first instalment to fall 
due in May. So far as they could see at present, the issue price 
should be the same as last time, viz., £6 for preference shares, and 
£8 for ordinary. The old question had been raised of issuing at par, 
but they thought a moderate premium was in every way desirable, 
and they were sure that it agreed with the views of the great 
majority of the shareholdera. 

Mr. HoLLAND seconded the motion, and thought the shareholders 
should have no hesitation in following the views of the directors 
seeing how correct they had been up to the present. 

Mr. DonkKIN said he took it that the increase of capital would 
come to 50 per cent. increase. 

The CHAIRMAN: That is so when all is issued. 

Replying to further questions, the CHAIRMAN said that the works 
at Thames Ditton were simply used for making standard parts for 
the engines. Their relations with their workmen were never 
happier than now. 

The report was then adopted. 

Sir GILBERT CLAYTON East subsequently moved the necessary 
resolutions to increase the capital, as explained in the chairman’s 
speech, and this was agreed to. 


Dover Electricity Supply Company. 
TEE annual meeting was held at the offices on Wednesday last 
week, Sir William Crundall presiding. | 
Sir WILLIAM CRUNDALL said that instead of paying what they 


expected, namely, 5 per cent. dividend, they would only be able to 


pay 34 per cent. although this was an increase of 4 per cent. over 
the previous year. Had it not been for the price of coal they 
would have paid 5 per cent. The difference in the cost of coals was 
as near as possible 14 per cent. He believed that next year 
they would certainly pay 6 per cent. or even more. They had a 
large contract with the contractors for the new Admiralty Harbour 
works which will practically come into operation and profit this 
company during this year. In addition to that they had other 
ublic lighting which meant an increase of profit, namely, the 
ighting of the Admiralty Pier and the Prince of Wales Pier, 
including the light-house. In addition to that they were 
negotiating with the Harbour Board at the present time for power 
for several electric cranes at the Admiralty Pier, also they had a 
largely increased number of applications for private lighting. 
During the last 12 months they had spent on capital nearly £10,000, 
the greater proportion of which was for plant and mains for the 
Admiralty Harbour works. The further cxpenditure of capital in 
the near future would probably be for the extension of mains ouly, 
asthey had sufficient machinery in the station to enable them to 
supply for lighting purposes and power double the amount they did 
at the present time. 

The engineer, Mr. Woodhouse, afterwards showed the share- 
holders the alterations and improvements that had been made in 
the machinery during the past year. These were principally the 
addition of a large continuous-current dynamo of 225 Kw. capacity, 
directly driven by a steam engine of 335 B. H. p. To enable 
this engine to be placed in, the building has been lengthened 
some 21 ft. The dynamo has been added mainly to drive 
the motor plant at the eastern section of the Admiralty 
Harbour works, but in addition to providing all the energy required 
it wil also drive the trams even if the line is considerably 
extended.  Messrs. Pearson & Son have six electric concrete mixers 
at East Cliff, which require each 18 m.r. for mixing. In addi- 
tion there are several 30-H.P. motors for the sawmills and the 
fitting shops at East Cliff. 


Bromley Electric Light and Power Company. 


Mp. F. E. GRIPPER presided at the annual meeting held on Monday 
last week. The report showed that the progress made by the com- 

ny during the year has been satisfactory, the lamp connections in 
Bromley having increased from 7,337 to 13,395, whilst 4,987 are 
being supplied in Chislehurst. The sale of current has increased 
from £2,358 to £4,044. The result of the year's trading, including 
the balance, £1,020 18s. 24d. brought forward from last year, shows 
a profit of £3,029 5s. 11d., and after payment of debenture and loan 
interest, amounting to £1,945 14s., and writing off the whole of the 
preliminary expenses, amounting to £243 15s. 8d., the amount avail- 
able for dividend is £835 6s. 3d. The directors recommended the 
payment of a dividend at the rate of 4 per cent. for the year, and 
that £400 be placed to a reserve fund for the renewal of plant, 
leaving a balance of £125 13s. 2d. to be carried forward to the next 
account. Large extensions have been made to the works during the 
year, the buildings having been enlarged, and additional engine and 
boiler power added, and a large condensing plant put down, which 
will enable a considerable reduction to be made in the coal con- 
sumption. 

The CHargMaN, in moving the adoption of the report, remarked 
that a great deal of the success of the company had been due to the 
liberal expenditure on mains at an early stage in its existence. In 
the capital expenditure there was a rather large amount, £3,500, 
fori. machinery, which represented , increased boilers and 
dynamos and other machinery in the works, for they could not 
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supply additional light without additional machinery. That brought 
the total expenditure up to the end of the year to £56,000, and he 
remarked that they would have to spend almost as much in the 
coming year as they had spent during the past 12 months. 
would have to make further additions to their boilers and dynamos, 
but they expected a large saving in their coal bill from the con- 
densing plant which had been put down, while it had also got rid 
of all the annoyance and noise. They hoped, by that apparatus, to 
save something like 20 per cent. upon their coal bill, which was a 
considerable item. They spent nearly £1,200 upon coal last year, 
and they would use 50 per cent. more in the ensuing year, but 
he hoped it would not be at quite such a high figure 
as they had paid during the last 12 months. During 
the year they had laid about 7} miles of new mains through the dis- 
trict, but he did not expect they would put down quite so much 
during the coming year, as they had now laid the great network of 
mains, and would merely have to make additions. There would 
also be a considerable outlay on mains for supplying Bickley. The 
company had also enlarged their works very considerably, making 
their engine house and boiler house nearly double the size, and the 
place was now big enough to hold plant which would last them for 
eight or 10 years, and enable them to supply 50,000 to 70,000 lamps. 
What they hoped to see very largely increased was the free wiring 
which the company undertook. They had probably paid 30 or 40 
per cent. more for coal than in the previous year. There was every 
prospect of coal coming back to its low figure. On the cther side, 
they had sold £4,000 of current, and the net result was that they 
had made a profit on their sales of £1,812. The average price they 
had obtained for the light this year was only 47d. per unit—4°7d., 
while last year it was a little higher, being 4°81d., so that they had 
been selling the current at a slightly cheaper price than last year. 
The cost of the current was only 2 7d. this year, while it cost 31d. 
last year, so that they had made a considerable reduction in the 
cost of production. 


Folkestone Electricity Supply Company. 


THE report of the directors presented to the fifth ordinary general 
meeting held at the company’s works, near Shorncliffe Station, 

Folkestone, on Saturday, March 30th, reads as follows :— 

The directors submit herewith a statement of the accounts and balance-sheet 
made up to December 81st last. Your directors have pleasure in reporting that 
the company continues to make satisfactory progress. Up to December 81st, 
1899, the equivalent of 17,884 8-c.». lamps was being supplied, whilst up to 
December 81st, 1900, the equivalent of 24,190 8-c.p. lamps was being supplied. 
It will be seen from the accounts that there is & profit on the revenue account 
of £2,990 5s. 2d., which, with the sum of £149 8s. 1d. brought forward from last 
year’s accounts, and after allowing for interest on debenture stook and bank 
charges on temporary overdraft, shows a net balance for distribution of 
£2,845 9s. 4d. Had it not been for the great increase in the price of coal the 
balance for distribution amongst the shareholders would have been much 
larger. The coal bill this year exceeds that of the previous year by over 4650. 
Out of this your directors recommend the payment of a dividend at the rate of 
4 per cent, which will require £2,000, and the balance, £845 28. 4d., to be 
carried forward to next year’s accounts. The directors are pleased to report 
that the issue of £25,000 44 per cent. debenture stock, in April last, was most 
successful. The stock was issued at 102 per cent., and was subscribed for 
nearly twice over. The directors have also been successful in obtaining a 
Stock Exchange quotation in respect of the ordinary share capital of the com- 
pany. Under the company's regulations two of the directors, Messrs. G. 

purgen (chairman), and W. B. Hopkins, retire by rotation, but they are both 
' eligible and offer themselves for re-election. The auditor, Mr. Richard White, 
also retires, but is eligible and offers himself for re-election. 


Alderman GEORGE SPURGEN, J.P. presiding at the meeting, 
said although the accounts did not show so large a balance 
as they could wish, this would have undoubtedly been much 
larger but for the abnormal price of coal. They had expended 
something like £12,000 on capital account during the year, and, 80 
far as the receipts were concerned, their income from private 
lighting was £443 more and from public lighting £110 more, 
slthough the balance for di:tribution was only £97 more than last 
year. When the company was started they had no idea that the 
light would be taken up so freely as it had been. "They started on 
what they thought prudent lines, and put in what was believed to 
be sufficient machinery for a certain number of years. But the 
increase had been very rapid, and they had extended their works 
greatly this year at considerable expense. He would point out that 
on their second year's working this company paid a dividend. In 
their first year they made a profit of something like £400. They 
carried that forward to the second year, and with the profit they 
made it enabled them to pay a dividend of 4 per cent., to place 
£400 to the reserve, and to carry forward a certain amount. "Their 
coal bill was £600 more than last year. It took £500 to pay a 
1 per cent. dividend, so that but for the increase in coal they could 
bave paid 5 per cent. 'They hoped that this year coal would go 
back to its normal price, and they would earn more, and conse- 
quently be able to pay more dividend. Another thing which had 
depreciated their receipts was economies made by consumers in 
using the light, the result being that instead of getting 68. 82d. per 
lamp as they did the first year of their working, they only got 
6s. ld. last year. That was due to people taking extra care in 
turning out their lights. At the end of the year they had an 
equivalent of 24,190 8-c.P.. lamps installed; for the three 
months up to date they had installed 2,118 more lamps, making a 
total of over 26,000, and they had applications in hand for 128 
more. They were extending their buildings, and had a large 
amount of machinery on order. They were also putting down a 
condensing plant, by which they hoped to save something like 
25 per cent. on their coal bill Last year, when they applied for 
£25,000 of debenture stock at 44 per cent., that was most success- 
fully issued at 102, being subscribed nearly twice over. They 


They 


" 


would shortly have to appeal for another £25,000, and he felt 
perfectly sure that the standing of the company would enable them 
to borrow that money at 4j per cent. Unlike many electric light 
companies, their company had had no unproductive period, and he 
felt sure that, given anything like good luck in the future, they 
would increase their dividend next year and the year after tbat. 


Guildford Electric Supply Company. 
THE annual meeting of this company was held last Friday week, 


when the CHAIRMAN (Dr. F. R. Russell), in moving the adoption of 


the report, stated that the net revenue showed a deficit, due to 
increased cost of coal and labour and the want of accumulator 
plant. New batteries were now provided, and although money had 
been borrowed for them at a high rate of interest the prospects 
were encouraging. The gross income was an increase of 38 per 
cent. on 1899, but the coal bill increased from £462 to £1,267, 
which amounted to nearly 4d. per unit of current generated. The 
new batteries reduced this to 2d., so that there had been a saving 
of £250 during the last three months. During 1900 they had 32 
new customers. 

Mr. Money KENT, in seconding the adoption of the report, said 
that without the coals the cost per unit was only 1:83d. 

Mr. Money Kent, the retiring director, was re-elected, and 
Messrs. Hopps, Bankart and Warmington were re-appointed 
auditors. l 

In reply to Mr. Fentum Phillips, the C Hamax admitted that 
the company had a contract to supply the Brewery Company at 
34d. per unit. This was an unfortunate contract, but it had paid 
them at first and had another year to run. 


Blackheath and Greenwich District Electric Light 
Company. 


Tum report of the directors to December 31st last, states that the 
company commenced the supply of electricity from its own 
generating station on February 14th, 1900. This was much later 
than was originally intended, and the delay involved a serious loss 
of revenue. Part of this loss, to the extent of £1,200, has been 
recovered from the contractors as compensation for delay in the 
delivery of the machinery. The business is steadily increasing. 
The number of lamps connected on February 14th, 1900, was 
equivalent to 5,957 of 8-c.p., and on December 31st was equivalent 
to 14,473. During the same period the number of consumers 
increased from 132 to 342. On March 31st the connections 
amounted to an equivalent of 16,520 8-C. . lamps, and‘ plications 
for a further 4,907 8-c.P. equivalents have been . making a 
total of 21,427 8-0. p. cannected and applied for. The issue of 44 
per cent. debenture stock, to the amount of £100,000, authorised in 
July last, was fully subscribed. Owing, it is stated, to the fact that 
the generating station has been in operation for less than a year, the 
accounts show but a small profit, but the directors, in view of the 
increasing .demand, look in the immediate future for a profitable 
development of the company’s business. 


Windsor Electrical Installation Company. 


Mr. Druny Lavin presided at the annual meeting of this company 
held recently. The report, of which he moved the adoption, stated 
that the net profit for the year was £4,372 11s. 11d., which, together 
with a balance of £690 12s. 3d. brought forward, made the total 
amount available for distribution £5,063 4s. 2d. After payment of 
a dividend of 8 per cent. for the year, free of income-tax, recom- 
mended by the directors, £1,400 14s. 2d. remained, of which it was 
recommended the sum of £750 should be added to the depreciation, 
renewal and reserve fund, and out of the remainder the shareholders 
would be asked to vote £350 for directors’ fees. 

The CHAIRMAN said that the company had had another very suc- 
cessful year, and after placing a large amount to the reserve fund, . 
was able to declare a dividend of 8 per cent. for the year, an interim 
dividend of 3 per cent. having been already paid. The company 
has increased its number of directors by the election of Mr. de Salis, 
and Mr. A. H. Thornton was elected a director to fill the vacancy 
caused by the retirement of the Rev. 8. Whitcombe. 


Babcock & Wilcox, Limited. 


Mr. J. DEWRANCE presided at the annual meeting held at the 
offices in London on Wednesday. In moving the adoption of the 
report, he said that the reserve fund of £130,000, on which they 
prided themselves in the old company, had, unfortunately, been 
ruled out in the reconstruction of the company, but it was now 
represented by certain assets which had been purchased by the new 
company. They would now start a new reserve fund by placing to the 
profit made in the interval of reconstruction, the 10s. premium on 
the new issue of £90,000 of shares. The year had been one of 
exceptionally hard work, and he hoped the shareholders would be 
satistied with it. 

Sir W. ARBOLL, M.P., seconded the motion, which was carried. 

The CHAIRMAN said there were a great many croakers who thought 
we were on the brink ofa great depression in trade. Personally, he 
did not think so, and he was of opinion that when the political 
atmosphere cleared there would be an increase. 
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Prospectus. 

THE Charing Cross and Strand Electricity Supply Corporation is, 
until to-night (Friday), inviting applications for £250,000—4 per 
cent. debenture stock issued at par. The stock will be secured by a 
floating charge on all the corporation’s assets, present and future 
(other than the City undertaking, and the assets belonging thereto, 
and the moneys invested in the Charing Cross and City Electric 
Company, Limited). A map which accompanies the prospectus 
shows the areas of supply over which the company has powers, 
with the relative positions of the generating and sub-stations. The 
capital already issued by the company is £500,000, made up of 
equal portions of ordinary and preference shares. The purposes for 
which the present quarter-million issue is required are stated as 
follows :— 

(a) For the building of the sub-station at St. Martin's Lane, and the equip- 
ment of the station with the necessary machinery, plant, accumulators, and 


apparatus. 


y For the ereotion of a larger general office to accommodate the increased 
staff. 


ıc) For supplementing and considerably extending the corporation's system 


of mains used for the purposes of the undertakings on which the stock is 
charged, 


(d) For the purpose of advancing moneys to the Charing Cross and City Com- 


pany. 
(e) For providing additional working capital. 


It will be seen that £10,000 will be sufficient to cover the 4 per 
cent. debenture interest, and as the ordinary and other dividends 
are well assured by the very progressive nature of the business, the 
investment looks to us to be a particularly safe one. 


Stock Exchange Notices.— Applications have been 
made to the committee to appoint a special settling day in and to 
grant a quotation to—City and South London Railway Company— 
Further issue of 10,000 ordinary shares of £10 each, fully paid, Nos. 
60,001 to 70,000, and the following securities to be quoted in the 
Official List:—Willans & Robinson, Limited Further issue of 
10,000 ordinary shares of £5 each, fully paid, Nos. 80,001 to 90,000. 
Central London Railway Company Provisional scrip certificates 
(fully paid) for £698,201 4 per cent. debenture stock, and has 
ordered same to be quoted in the Official List. 


Dudley, Stourbridge and District Electric Traction 
Company. -on Thursday of last week an extraordinary meeting of 
the sharehelders of this company was held at the offices, Donington 
House, Norfolk Street, W.C., for the purpose of making certain 
alterations in the articles of association of the company, when the 
procecdings, our representative was informed, were of a private 
character. 


Oriental Telephone and Electric Company.—The 
directors have resolved to recommend, subject to final audit of the 
accounts, the payment of a further dividend of 8'40d. per share, free 
of income-tax, making with the interim dividend paid on November 
lst last, a total of 6 per cent. for the year ended December 
31st, 1900. 


City of London Electric Lighting Company.—Mr. 
G. Herring presided at an extraordinary general meeting held at 
Winchester House on Wednesday, when certain resolutions for 
altering the articles were confirmed. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways. —The receipts for the week ending April 
5th were £533 0s. Sd. ; corresponding week last year, £417 48. 8d. ; increase, 
£115 15s. 7d. Total to date, £5,622 ; corresponding period last year, £5,018; 
increase, £609. Miles open, 83. Partly electrical and steam. 


Blac l and Fleetwood Tramways.—The receipts for the week ending April 
6th were £884; oorresponding week last year £206; increase, £178. Total 
to date, £2,268 ; corresponding period last year, £2,279; decrease, £11. 


Bristol Tramways and 257.2 Company.— The receipts for the week ending 
April 5th were £4,027 5s corresponding period last year, £2, 
48. ld. ; increase, £1,289 ls. 1 


Central London Railway. 1 receipts for the week ending April 6th, 
were £5,654; previous week, £6,228; decrease, £574. Total receipts to date 
(14 weeks), 281 „889. Miles open, 6. 


Dover Corporation Tramways.—The receipts for the week ending April 
6th were £221 78. 2d.; corresponding week last year, £160 Os. 9d.; 
increase, £61 6s. 4d. Total to date, £2,219 12s. 2d.; corresponding period 
last year, £2,028 19s. 8d.; inorease, £190 128. 6d. Miles of track open, 8; 
Car miles run, 1901, 5,114; 1900, 4,918. Number of cars, 1901, 12; 1900, 11. 


Dublin United Tramwa Compan 0 receipts for the week ending 
April 5th mee as follows: Oo., electric cars, e 205 16s. 8d.; 
electric cars, 7714 136 6d.; total £8,920 8s. 9d. corre- 

sponding ek last year—D. U. T, Co., electric oars, £6, 016 6e. 11d. ; ditto, 

borse cars, £78 17s. 8d.; D. B. D. Co., electric cars, £1, 153 68. Id.: total, 

£6,818 10g. 8d. ; decrease, £2,928 1s. 11d.; ; aggregate to date, £61 896 178. 4d. ; 

dig to date last year, £50,499 15s. 10d.; increase, £837 1s. 6d. The 

eage worked is 45 miles electrically, as against 42 miles electrically, 

2 1 08 horses, for the corresponding period last year. (Queen Victoria's 
Visit, ) 


Glasgow Corporation Tramways. —Receipts for week ending March 80th, 1901, 
£7,999 8s. 11d., as compared with £8,477 17s. gd. for same period last year. 


Liverpool Corporation Tramways.—Receipts for the fortnight ended March 
Loth, £15,829 Os. Ed., against £13,767 4s. bd. in the corresponding fortnight 
last year. Passengers carried 3,419,810, against 2,606,650. 


Live 1 Overhead Railway.—The receipts for the week ending April 
7th were £1,607; corresponding week last year, £1,317; increase, £290 
Total to date, £20,813; corresponding period last year, £19,454; increase, 
21,359. Milas open, 6 miles 67 chains, 


STOCKS AND SHARES. 


Wednesday Evening. 

THE eyes of the Stock Exchange wait upon the Budget. Until it is 
known what steps the Government will take with regard to the financing 
of the war, markets are not likely to move much in either direction. 
Some there are who profess to see in the strained relations between 
Russia and Japan a menace to investment securities generally, but 
in our opinion it is the money market which now rules the situation. 
Notwithstanding the payment of the April dividend on Consols, 
there is a tightness in Lombard Street which shows but slight sign 
of relaxation. Under this combined pressure of money and politics, 
the heavier departments in the Stock Exchange are exceedingly 
quict. In the list of telegraph securities there is only a trinity of 
changes recordable, while the electricity supply section exhibits but 
four alterations. 

Central London Ordinary shares are } better. For this rise must 
be thanked the success of the new electric cars of the London 
United Tramways Company. The latter provided London with a 
new form of entertainment during the holidays, and Hammersmith 
all but stood on its head with excited pride over its latest toys. 
Certainly the new system of traction ought to prove another most 
useful feeder to the Central London—if it needed one. Had 
London Uniteds been dealt in by the Stock Exchange, there would 
no doubt have been a sharp rise in them on Tuesday. As it is, the 
Debentures are a point harder at 103}, and Imperial Tramways 
shares are 22, ex dividend, both in the London and Bristol 
Exchanges. 

Metropolitan District stock has declined to 28 as a comment 
upon the proposed reduction in season ticket fares, but Metro- 
politan Consolidated is harder at 74. It was interesting to hear Mr. 
Arnold Hills declare at the meeting of the Thames Ironworks Ship- 
building and Engineering Co. that his company with others had pre- 
pared designs for the electrical equipment of the District. Evidently 
the scheme is still alive. Mr. Hills’ speech, however, was interesting 
in a much more important point than this relating to the District 
Railway. He spoke of an English combination of electrical engineers 
which had been formed to compete against the powerful German 
and Yankee syndicates, and its hopeful tone encouraged the market 
to put up Brush Ordinary to the tune of 2s. 6d. But as the 
Preference were lowered a similar amount, the net result is nothing 
much. Thames Ironworks Preference shares are 15s. middle, and 
the 4 per cent. irredeemable First Mortgage Debentures are standing 
at 90. 

Many inquiries are reaching the Stock Exchange as to a quota- 
tion for Great Northern and City Railway Debenture stock. We 
regret to tell holders that the stock is practically unsaleable owing 
to its lack of marketability. The company’s Preference shares, now 
£10 fully paid up, are about 9, and difficult to deal in either way. 

In the Electricity Supply section, falls of 10s. each have occurred 
in Brompton Preference and City of London Preference. Allowing 
for the dividend on City Preferences, there has been a decline of 
148. a share during the past fortnight. The Ordinary have not 
moved, but County of London Ordinary are 4 higher at 9, the 
shares being fancied upon the chairman's speech at the recent 
meeting. 

Edmundson's new Preference are 53 to 6, and the latest 
emission of Metropolitan sharcs goes out 9—10. No change took 
place in the prices of Blackheath and Greenwich shares upon the 
issue of a hopeful report. The Ordinary are 10s., and the 44 per 
cent. Debenture stock, with 75 percent. paid, commands a premium 
of 24 percent. As regards quotations of provincial descriptions, 
Bournemouth and Poole Electric Supply Ordinary now stand at 12, 
the Preference being 104. Folkestone Ordinary are 53, the fraction 
representing the premium over par value. Hove Electrics maintain 
their price at 8, while Oxford Ordinary are 6. This last trio all 
adopt £5 as the denomination of their shares, which are fully paid 
in each instance. 

A drooping tendency in Eastern Preference stock is the only 
noticeable feature in the Telegraph market. Beyond this there is 
not a single recordable alteration. National Telephone third Pre- 
ferences are marked out for this week's fall, and are down an eighth. 


British Electric Traction shares are steady—are inclined even to 
harden a little upon the opening of the Merthyr Tydfil Electric 
Light Railway, which has been constructed for the local under- 
taking by the British Electric. As purchase price the latter is to 
receive £66,000. 

The one interesting new flotation of the week is the quarter of a 
million 4 per cent. Debenture stock offered by the Charing Cross 
and Strand Electric Company at par. A fortnight ago we were 
able to hint at this issue, and the prospectus fully confirms our 
information. The stock isa good one, and the market premium of 
3 per cent. seems quite justifiable. Very little stock has changed 
hands so far. Partly asa result of this emission Charing Cross 
Preference shares eased off 4. Certainly the new Debenture stock 
is the more attractive investment of the two securities. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Closing a E 
Fresen NAMB, otation tations week ended 
: pril 2nd. pril 10th. April 10th, 
1901. 
; Highest. | Lowest. 
900 | African Direct Telegraph, 4 % Debs. 99 —102 | 99 —102 m dee 
119,700 | Amason Telegraph 5 bebe Nos. 1 to 1,260 Red. 55 — 65 55 — 65 - 
822,700 | Anglo-American ph - 51 — 54 | 51 — 54 sai 
8,088, 540 Do. do. 6 r4 Pref. és 95 — 97 95 — 97 96 954 
3,088,540 Do. do. Deferred 83— 8j 81— 81 "M d 
44,000 | Chili Telephone, Nos. 1 to 44,000 "i 9 — 34 3 — 34 F 
13,933, Commercial Cable ae vus aos "T ace 160 —170  |160 —170 xs 
1,589,496! Do. do. Sterling 500 year 4 % Deb. Btock Red. 101 —103xd|101 —103 
16,000 Cuba Telegraph 9 00 eee eee ee eee 71— 8 71— 84 
6,000 . Do. 10 y 4 Pref. ee eee 0 16 —: 17 16 — 17 0 
12,981 Direct Spanish Telegra ee eee ees e. 3 -— 4 xd 3 — & e 
6,000 Do. do 10 Y Cum. Pref. .. 9 — l0xd| 9 — 10 
,000 Do. do 44 95 Debs. . 100 —10495 100 — 104% 
60,7102! Direct United States Cable i í 9 xd 92 — 103 
108,300 | Direct West India as % Reg. Deb... Nes 99 —102 99 —102 eu 26s 
4,000,000 | Eastern Telegraph, “eee 143 —148 143 —148 145 | 143 
1,826,888 Do. Pref. Stock ves X 93 — 96 92 — 95 95 93 
1,432,268! Do. e Mort. Deb. Stock Red. ... 113 —117 |113 —117 o s: 
,000 | Eastern Extension, Australasia, and China Telegra 144— 142 144— 14% 14§ 
50,000 Do. Nos. 250,001 to 300,000 (ise. at £3 pm. all e» 134— 144 132— 14i e 
320,000 Do. 1% Deb. Stock | dai .. {111 —116 111 —116 
Eastern and Bouth African Telegra; h, 4 % Mort. Deb. 2 = 
300,000 Rete EA fort. Deb ) 10... |99 —102 | 99 —102 
200,000 Do. 4 95 Reg. Mt. Debs. (Mauritius Bub.) 18,000 25 | ... ae * |101 —104% |101 —104 E ees 
180,227 | Globe Telegraph and Trust .. vss 10 | 53 5195 | ... 9$— 103 92— 10 103 92 
180,042 Do. do. 6 Y Pref. d — ..| 1016 eas .. | 14$— 151 | 14$— 15} 14444 
Great Northern Telegraph, of . ..| 10 123 we 4. 82 — 84 382 — 84 oie 
ees r ite ote 100 .. | 99 —102 99 —102 
os. 
pud Telegraph  ... ..| 25 10 * 10 * *. | 47 — 51 46 — 50 E "t 
100 tino- Brasilian eme h, 6 % 100 . 1103 —106 103 — 106 M" - 
72,680 Montevideo Telephone, Limi lograph, 6 X koi ye to 72,680 .. il ves 15 os i— 1 1— 1 P a 
86,492 oe 5% Pref., Nos. 1 to 86,492 1|4 ae g— 1 i— 1 ber 
590,000 ed Telephone, 1 to 590, 000 eee eee eee eee 5 6 ! 5 34— 98 34— 38 34, 
15,000 Do. 6% Cum. ist Prein .. 106 6 6 11— 13 |11—13 |.. bei 
15,000 Do. 6 % Cum. 2nd Pref. ..| 106 6 6 10 — 12 10 — 12 a vis 
250,000 Do 5 % Non-cum. Srd Pref., 1 to 250,000 5 | 5 5 4$— 4§ 4i— 43 45 4} 
2,000,000 Do 31 95 Deb. Stock Re .. Stock 38% | 38% | 38% | 90 — 93 | 90-— 93 = d 
500,000 Do. 4 95 Deb. Stock Red... 100 | ... wv |4%| 9 — 99 96 — 99 Ew i 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171 504, fully paid 115 5 V .. i— 1i i— 1i T sis 
100, 000 Pacific and European Tel., 4 * dae Febr; 1 to 1,000 ... 100 ... e) | o. | 99 —102 | 99 —102 ie - 
11,839 Reuters. eee eon 8 5 % 5 96 TT 71— 84 71— 83 eee eee 
3,381 Submarine Cables "Trust " 85 Mss wae .. | Cert.) ... "T .. |124 —129 |124 —129 a "m 
,000 | United River Plate Telephone are 56 7 9| .. 44— 5 44— 65 
40,000 Do. do. b V Cum. pref. Nos. 1—40,000 5 eee ese ese 4$— 51 44— 51 
179,947 Do. do. 5 V Debs. .. 9 00 Stock eee eve eee 103 —106 103 —106 T TT) 
171,000 West African Telegraph, 5 96 Debs.... 100 eee eee eee 97, —100 97 —100 eee ede 


West Coast of America, Nos. 1—90,000 and 53, 00169 008 24 ev eo ET) i— 2 i— 2 eve rrr) 


,930 | Western Telegraph, Ltd. Ltd., Nos. 1-907 950 -. . 10179; X .. [198—144 13f— 144. | 144 14 
75,000 Do Debs. 2nd serios, 100 eee 100 ese eve e 101 —104 101 —104 
848,777 Do. do. Deb. Stock Red. oe eee 100 TI TT] eee 102 —105 102 — 105 e 
88,321 | West India and Paes EE is ‘ee dis ow | 101295 | 895] .. 1— 3 É— 
Do do. do 6 Cum. 1st Pref. eee 10 ecc eee eee 6 — 7 6 — 7 65 D 
6 Cum. 2nd Pref. 10 ee vee E — 7 5 T 7 


990 * ee 5 eee e.e 
b y ^ bs., Nos. 1 to 1,800 100 eee ecc TT) 103 —106 103 —106 eos TII 


19,661 Brompton & Kensington Elec. Lt. Sup, Ord. 101 to 19,761 5|69$ 695/695 | 71— 8 | 741— 832 
,000 do. 7 Cum. Pret... 5 " 


50,000 Charing Croes and Btrand d Electricity Bu | 618%/9%19%]| 9 — 10xd| 9 — 10 " 
24000 “Chelsea Electzidty Supply, Ord "a Oum. Pret | $63 6 K | sig 51 & |. s VA 
u a . 009 — 
150,000 Do. ad ES A E Deb. Btock Red.. Stock S) „., 109 —112 109 —112 a 85 
70,579 | City of London E Electric Lighting, 40,001—110, 579... 10 6 439 7 — 8 7 — 8 7H| 72 
40,000 pe Cum. Pref., 1 to 40,000 . 10|6 e| e | 1284—13} xd] 12 — 13 128 | 128 

400,000 Deb. Stock, Scri (iss. at £118) ‘all paid see | aes e | 121 —126 |121 —126 E ise 
40,000 Contr of 105 & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 4 4 15 8 — 9 8)1— 91 88 ... 
20,000 Do. iv do. 6 95 Pref., 40,001 = 60.000 1016% | .. | .. |114— 12} | 114— 128 121 12 
200,000 Do. 4 & Deb. Deb. Stock, Prov. Certs (all paid) Rd. e| ov [106 —109 |106 —109 io iss 
35,500 | Edmundson's » Ord Shares 802 5 7 V T 4j— 53 | 4$— 65} 5 

75,000 Do. do. 4% % 1st Mort. Deb. Stock. ...|100| ... | . [108 —106 |103 —106 
110,000 | London Electric Supply oon Limited, Or 3| .. m 880 11— 12 1j— 1i 

49,840 50 do. do. 6% Pref. 5 (TJ... | S§— 44 31— 4 
250,000 do. do 4% 1st Mt. Db. Stock Rd. |Stock| ... 98 —101 | 98 —101 ae ae 
85,000 Metropolitan Electric Supply, 101 to 62,500 " 1015% 5 * 6 % 114— 194 | 114— 128 | 124| 114 
220,000; 4i aret Mortgage Debenture Stock Sel? es .. {110 —113 |110 —113 " i: 
250,000 Do 9495 Mort. Deb. Stock Red. . „ [Stock] ... e| 97 —100 | 97 —100 3 

6,452 | Notting Hill Electric Lighting 44“ 106 7 1 164 1 * 
40,000 | Bt. James’s and Pall Mall Electric Light, Ord. 5 1449, |144% [148% | 134— 144 | 134— 144 ee 
20, O00 Deo de 7 % Pref., 20,081 to 40,080 5 7 7 81— 91 81— 9i or in 
150,000 33 % Deb. Stock m TII 100 eee TT) eee 98 —101 98 —101 TI eon 
12,000 Smithfield Market Tiset. Bupply, | Orell. s 5| .. S] 2 — 21 2 — 232 i 
50,000 Do. do. Deb. e o5 | 100 | .. S | we | 80 — 90 | 80 — 90 - Em 
65,000 | South London Electricity Bup ty, 85 e 5 E T 241— 34 23— 3 is ds 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000.. 5 12 Y 13 % |104% | 114— 124 | 114— 12 19b | .. 


* Bubjeot to Founders Shares. ö verpool Stock x being used ad 
Uniess otherwise stated all shares are fully warrants; ts capital, 
Dividends S ane A STS 
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Present Btock Dividends for Closing Closing 
Issue. NAME. Pi the last three years. peer April 10th. 
t 1898. 1899. 1900 
20,000 | British Aluminium 7 95 Cum. Pref. . ml SE uu api 74— 83 7à— 83 
300,000 Do. do. 5 % 1st Mort. Deb. Stock Red. .. |Stock| ... 91 — 95 91 — 95 
45,000 | British Electric Traction T s 10 6% 15 — 16 15 — 16 
50,000 Do. do. - Cum. Pref. e: 39 1 Au 114— 124 | 114— 12j 
i €— Do. do. Perpetual Debenture Stock ... Stock ... 119 —122 xd/119 —122 
[ 85,0007 TBritish Electric Works d Ord. £1 shares, 50,001—135,000 | ...| ... hel jäs w—- 17 td — DÀ 
50,000 t Do do. 6 95 Cum.Pref., 1—50,000 oe ee NUUS EM wo | eo — dd y. 
500 |t Do. do. 41 Y 1st Mort. Deb ... | 100 85 — 90 85 — 90 
70,000 | British Insulated Wire Ord. 8 ove 5 15 9 20 0 % 15 5 * 10 — 11 10 — 11 
70,000 Do. do. 6 % Cum. Pref. dii - 50 5 54— 64 54— 64 
90,000 Brush Elecl Enging., Ord., 1 to 90,000 X JE IL làÀ— 14 1g— 14° 
90,000 Do. do. Non-cum. 6 & Pref., 1 to 90,000 rus 2 21— 28 2— 291 
125,0007 Do. do. 43 95 Perp. Deb. Btock nis Stock 103 —108 103 —108 
108,710 Do. do. 44 % Perp: 2nd Deb. Stock Stock 101 —103 101 —103 
30,000 | Callender’s Cable Construction shares, Nos. 1—30, 000 5 15 * 15 9 15 — 16 15 — 16 
40,000 Do. do. 5 a Cum. Pref. a = B-1 uu 850 ia 54— 6 54— 6 
90,000 Do. do. e Mort. Deb. Stock 1 Red . Stock 109 —113 109 —113 
206,297 | Central London Railway, mM 8$— 91 9 — 93 
78,703 Do. do. Pref, half-shares .. a 8. aes ii - a 54 4$— bi 
78,703 Do. do. Det. do, oe is ion 5 44 4 — 44 
855,000 | City and South London Railway Stock 219, 14% 14% T — 50 46 — 50 
37,500 | Do. do. Ord. shares Nos. 22 501 to 60, 000 . $1 29 ^ 5 4— 5 
54,000 a Co., Nos. vini re "T 98 6 9 74% 31— 4 34— 4 
a 5 % 1st Mort. Reg. Debs., 1 to 900 of ` 
MARC 2100, and 901 to 11,000 of £50 red ese 1 ee: nudae s. 
99,261 dison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99,261 5 6 6 11— 2 11— 2 
17,139 Do. do. F Shares, 01 017,139 ... 5 6 6 n 3— 4 3— 4 
344,023 Do. do. do. 4% Deb. Stock Red oe ee ee A *. | 87 — 89 87 — 89 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. LT. 100 1 -shi * 94 — 98 xd| 94 — 98 
112,100 | Electric Construction, 1 to 112,100 ... is : 6 6 96 li— 21 11— 21 
25,000 Do. do. j Cum. Pref., 1 to 25,000.. y 7 & - 21— 3 241— 3 
182,500 Do. do. Perp. 1st Mort. Deb. Btock ‘ Stock T eas 101 —104 101 —104 
9,6007| Greenwood & Batley, " Y Cum. Pref., 1 to 9,600 . wl 291] 7 7 10 — 11 10 — 11 
35,000 Henley's (W. a Telegraph Works, Ord. ... 5i : 14 15 20 0 % 15 — 16 15 — 16 
35,000 Do. do. 44 95 Pref. ... 7 sith 54— 6 6 
50,000 Do. Ja do. 44 Mort. Deb. Btock... 2 $i 107 —111 |107 —111 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works wit 20] 40% 10 9 21 — 22 21 — 22 
300, 000 Do. do. do. 4 95 1st Mort. Deb .. .. | 100 .. 101 —104 101 —104 
37,500 Liverpool Overhead Railway, Ord. ... - 6] 20 34 38% 34% 13 — 78 71— 7% 
10,000 |f Do. do. Pref., £10 paid. 10 = isi 138 ae 190 
37,350 | Telegraph Construction and Maintenance ... RENE: 15 15 174%, 37 — 41 37 — 41 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 de PIA T das E .. 101 —104 101 —104 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5 8 Y 12 11 — 12 11 — 12 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20, 000.. 5 54— N. 51— 6 
540,0007 Waterloo and City Railway, Ord. Stock .. 100 3 o6 3 9 3 9 94 — 94 — 97 


1 Quotations on Liverpool Stock Exchange. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY 


| Unless otherwise — all shares are fully paid. 
UOTED. 


Consolidated Tel 8 d Mainten 58/—4 / d Knightsbridge Eleotrio 
Oldham, 3 — arc ; NM sn ion; ist Proferenoe Cumulative 6 6 3,45 ay Deid) or paid), 971. Die? - 
1. . 280 x . 
— Fi 10—11. P. Parker, £10 (fully paid), 164. 


* From Birmingham Share List, Bank rate of discount 4 per cent. (February 21st, 1901). x 


MARKET QUOTATIONS, Wednesday, April 10th. 
METALS, &o, (continued.) 


This week. Last week. Ino. or Deo. 


e eee 


CHEMICALS, &c. | This week, Last week. Ino. or Deo. 


— ID E 


_ ——— 


a Acid, Hydrochlorio per cwt. 5 / 5 / 9 Copper Sheet . per ton £84 £94 = 
a i 0 T per owt. 22/ 2 / 9 „ Rod. .. per ton £84 £84 P 
&- 4 OSMI . 4 per owt. 1 à (Electrolytic) Bars .. per ton £82 £82 $e. 
& . 0 a da per cwt. 5/6 5/6 é n " eet8 .. per ton £90 £90 e» 
a Ammoniac, Bal per owt. / l- ¢ n " Rod .. per ton £84 484 ev 
. Ammonia, MESA (crystal) .. per ton | £83 £33 10 LE " us Wire per lb. d. T oe 
per n £80 £90 f Ebonite Rod * . .. * per Ib. / » a) 
2 Bleachin ig pom i per ton £1 £7 f Sheet - per Ib. bj- ae 
$ Bug e of Shon per ton £15 £15 n German Silver Wire per Ib. 6 E^ : ths 
per ton £17 10 £1710 h Gutta-percha fine . - per Ib. 2 do NM 
i d (90 * ) per gal. 3J- q/- h India-rubber, Para fine . per lb. 3/9 8/64 to 8/7 ine, 
Se » (680 per gal. B6 5/6 i Iron, Charcoal Sheets per ton £18 £18 cm 
a pper Sulphate per ton £25 £25 á , Pig (Cleveland warrants) . per ton 45/ 45/6 - 6d. deo. 
a Lead, Nitrate per'ton £25 £25 ií „ Fo , according to s per ton From £11 | From II 
a „ White 8 per ton £81 £81 $ n ey eavy. per ton 70/- to 72/6 | 70/- to 72/6 cr AMOR 
a mi * latod Bpirit , , +. per 3 227 10 £27 10 i . Wire, galvanised No. 8 per ton 10. £10 r 
: einy 2/6 2/6 : : . 
Naphtha, Solvent at 160°C). Per E 5/6 5/6 9 Lead, English Ingot pet von 813 #18 19 l1 deo 
2 Potash, Bichromate, in casks.. per A Fo j g » Sheet per ton £15 £15 > Swe: 
@ „ Caustio (7 ) .. per ton £ m Manganin Wire No. 28 per lb. 8/- 8- «oe 
a „ Bisulphate ° per ton £85 £85 g Merc ++ «+ perbot| £926 £926 |  .. 
hellac . per cwt. 64/- 64/- d Mica (in (in original cases), small .. per Ib. 8d.to9d. | 8d. to 9d, — 
" Sulphate of Magnesia per ton £4 10 £4 10 d n " „ medium per Ib. 1½ to / | 1/9t02/9 $e 
a Sulphur, Sublimed Flowers . per ton £6 £6 5s. d 2 large per Ib. 8/810 7/8 | 8/810 % | — «. 
" — oe per ton £5 10 £5 10 p Phosphor Bronze, plain castin per Ib. 1/03 to 1/8 to 1/8. es 
.. per ton £5 £5 p " rolled bars & per Ib. to 1/4 to 1/4 ky 
= Boil, Conse’ (white 70%) .. per ton £10 15 £10 15 p " a per lb. m 1/8 1/8 8 2 
6 n tals .. per ton £8 £8 o Platinum per oz. 4 £4 bee 
n B ato, casks per lb. 234 23d. p Bilicium Bronze Wire per Ib. |103d. to 1/03/1032. to 1/04 "I 
: Steel, Magnet, acc dngtodesc'p'n per ton m £15 to 7 | ei Tr 
n " ** g 
METALS, &o. g Tin, block per ton £119 to 8 80s. ino. 
b Aluminium Wire, in ton lots.. per ton £224 £224 T 9 » foil P per Ib. 1/9 1/9 T 
* Sheet, in ton lots per ton £191 £191 . "^ „ wire, Nos. 1 to 16 JL per Ib. 1/9 1/9 1 he 
p Babbitt's metal "fh r ton | £75 to £180| £80 to £145 dec. p White Anti - friction Metals — | 4 
e Brass (rolled metal 2" to 12") basis per Ib. TR Tad. is “ White Ant” brand . per ton £35 to £65 440 to % — dec. 
€ „ Tube (brazed) . per lb 10d. 10d, 5 | j Yarns, Cotton, Single 101b. bnal's per lb. 9d. 9d. ree 
€ „  » (solid drawn) per Ib 84a. 89. Best Flax, 6 lea. per Ib. 64d. 6d, * 
9 y Wire basis š per lb á a "e j 4,  Hemp,8 ply 10 lbs. .. per lb. T 
° Copper Tubes (brazed) . perlb lld, lld, j ow Russian, 10 lbs, per lb. À 
» (solid drawn). per Ib 103d. » j J ute, 180 lbs. rove per ton £14 £14 . 
, Copper Bars (best selected) .. per ton £ Zinc, Sh't. (Vielle Montagne pnd.) per ton £21 os 


— Thos Bolton & Sons. 
Rupees tens. 
Ae o aH M Oo. 


supplied by 


f India-Rubber, G.-P. and Tel 


Messrs. James & Shakspeare, 
Quotations l É Messrs. Jackson & Till, 


j Mossrs. Henry C. Yeo & Oo, 


. Works 
Con Ltd, 


& Lowe, 
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INSTITUTION OF ELECTRICAL ENGINEERS 
(GLASGOW SECTION). 


NOTES ON SOME SYSTEMS OF LAYING UNDERGROUND 
CABLES. 


By ARTHUR DEVEY. 
(Abstract of Paper read March 13th, 1901.) 


(Concluded from page 606.) 


Ix London, for the new telephone system, the Post Office are 
using glazed octagonal earthenware ducte, laid in concrete and 
cement; they are made in two lengths, namely, 18 and 24 in., and 
are 91 in. internal diameter, the short ones being used for entering 
the man-holes. l 

The method of laying is as follows:—A bed of concrete 6 in. 
thick is first laid, then a layer of cement j in. thick, then a tier of 
ducts, then another layer of cement 4 in. thick, and so on, all 
interstices between the ducts being filled up with cement. When 
all the tiers are laid, the sides and top are covered with concrete 
about 6 in. thick. They are laid at à minimum depth of 3 ft. from 
the top of the concrete to the surface of the road. ese ducts are 
very largely used in the States, and apparently have given 
satisfaction there. : 

The boxes are of 14 in. brick work and usually 8 ft. long, with 
varying widths according to the number of ducts entering them. 
Cast-iron pipes are used for crossing roads and for distributions. 

The Brooks semi-solid system consists of lap-welded wrought- 


iron tubes about 15 in. long, they are connected together by an, 


ordinary screw socket, every other length is connected together by 
means of a tee coupling closed at the top with an ordinary plug; 
these are necessary for filling the pipes with the semi-solid oil, 
which becomes liquid at about 300° F., and when cold is similar in 
consistency to india-rubber solution. 

It is important that the cables and the interior of the tubes should 
be absolutely free from moisture, and that all joints should be 
thoroughly tight. 

The cables used with this system are not lead-covered ; the 
insulation is of strong fibrous material, which gets impregnated with 
the oil used for filling the pipes. 

Any system of conduits of which the various units are only of 
short lengths, is always very liable to get damaged through the 
ground sinking underneath it; this can of course be guarded against 
by concreting the bottom of the trench first, but naturally at a very 
much enhanced cost. 

All pipes on conduit systems should be properly ratted before any 
cable is drawn in, and a matter of great importance is the placing 
of the drum of cable over the drawing-in hole, so that the cable 
shall be fed in without any possibility of kinks or strains arising; at 
the drawing-out hole jockey pulleys are required to prevent the 
rope or chain chafing. A chain is usually preferable to a rope; it 
lasts much longer, and it requires less power. A chain also does not 
stretch like a rope, so that the cable comes along at a steady rate, 
and not in jerks. Petroleum jelly should be used for greasing the 
cables; this is much better than soft soap, and is but little more 
expensive. The cables for drawing into pipes should preferably be 
juted, or at least braided, as the lead is thereby protected from 
accidental damage. The clips for attaching the cable tothe hauling 
rope or chain are ef various kinds, according to the different kinds 
of cable. As regards winches, when an ordinary plain barrel one is 
used, the rope always rides up to one end, necessitating stopping 
every few minutes and slacking out the rope to allow it to be got 
back to its proper place. A grooved barrel winch has been made to 
do away with this inconvenience, and hag been found to work 
perfectly with either a rope or a chain. 

The third system, known as the “solid” system, seems to be the 
chief favourite for the moment, although it is curious to note that 
the Yankees consider it absolutely antiquated and out of date, 
they pinning their faith to conduit systems. Its advantages are 


. its flexibility—a great desideratum in large towns, where pipes 


of all sorís are so numerous—combined with at least as good 
mechanical protection as irón pipes, whilst there is no danger to be 
feared from The system is that of a cable laid centrally in 
a three-sided trough— V troughs have been occasionally used, but 
are not to be recommended. The trough, which may be of iron, 


. earthenware, or wood, is ther filled up solid with bitumen; & cover 


is placed on top, and the whole thing buried. "There should never 
be more than one cable in each trough, and troughs should never 
be laid one on top of another. 

As the dangerous part is the cover, the use of iron troughs appears 
to be hardly necessary, except when required to comply with the 
Board of Trade regulations. They are expensive, if light are 
fragile, and if heavy are troublesome to handle. 

When laying solid systems in wet weather, care should be taken 
that the troughs and cables are kept dry until the bitumen is run 
in and set, as drops of water cause blow-holes in the bitumen, with 
the result that it is not homogeneous. 

It is advisable to’ use juted or braided cables in all cases in 
preference to plain lead-covered ones, whether for drawing into 
a pipe or conduit system or for laying on the solid system; the 
extra cost is not much and it is certainly worth it, owing to the pro- 
tection the jute or braiding gives to the lead against mechanical 
damage. In one town in England, double juted cables have been 
drawn into a pipe system, and even armoured cables have been at 
times drawn into them. 
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Probably the best system would be armoured cable laid solid in 
wood troughs, with a minimum thickness of bitumen of 1 in. all 
round, the troughs and covers to be of 1 in. thickness also; if wiped 
lead sleeves are used for the joints they should be enclosed in cast-iron 
troughs with cast-iron covers, both enclosed in a wood trough with 
a wood cover, so that there would be continuous metallic armour 
and continuous wood trough from end to end. The cast-iron troughs 
and lids should be bonded to the armour of the cable, and if boxes 
are used they should be of the compound gland type, also bonded 
to the armour, which shotld be taken inside the glands. Such 
& system would be expensive, but it should be a guarantee against 
iy f of all kinds, whether mechanical or electrical, and therefore 
would prove cheapest in the long run. 


Before the commencement of the discussion the CHAIRMAN called 
upon the secretary to read two communications which had been 
received from Mr. H. Mavor and Mr. W. W. Lackie. 

Mr. Henry MavoB, member, communicated: I have read Mr. 
Arthur Devey's paper, which pipi to be principally a historical 
account of what been done, with an expression of preference for 
armoured cable laid solid in wood troughs with bitumen. This is a 
fairly satisfactory way of dealing with cablesin places where there is 
not a very substantial road bed, but where the access to such a cable 
involves lifting well-laid granite setts on a layer of concrete, the dis- 
turbance to the streets for the manipulation of these cables for 
joints, &c., is a very serious disadvantage. It is disappointing to 
note that Mr. Devey does not advocate the only really satisfactory 
way of dealing with the question in cities, viz., the provision of 
thoroughly adequate conduits, to which access can be obtained from 
end to end. The extra cost of these conduits as compared with the 
present methods is not such as to pousse their use, and most city 
engineers are that they ought to be provided not only for 
electric light and poner telephone and telegraph cables, but also 
for gas, water, hydraulic power, pneumatic tubes, &c. The pro- 
vision of such a conduit artificially and well ventilated is the only 
practical solution of the question, and one which also solves the 
problem of underground conductors for electric street railways. I 
had an opportunity recently of talking the matter over with the 
engineer who is in charge of the most important streets in the 
world. He is thoroughly convinced that the only proper way to 
deal with the question is to proceed at once to make conduits pro- 
viding entirely new systems of supply for all the above-mentioned 
public requirements, leaving the present arrangements intact until 
their work can be done by the new arrangements. This involves an 
enormous expense, but does the work once for all, and would 
probably be the cheapest method in the long run. We have had a 
sufficient object lesson on the disadvantage of all the present 
systems in Glasgow during the last five years to warrant us in 
looking for a drastic remedy, and in adopting such a remedy, even 
at a very great capital cost. 

Mr. W. W. Lacks, member, communicated the following: My 
only regret in connection with Mr. Devey's paper is that he has not 
in the end given us anything definite, or expressed his own opinion 
on any one particular system of mains. It may be, however, that 
he infers that no hard and fast rule can be laid down. Considering 
that mains represent from one-third to one-half of the capital 
expenditure on electric lighting installations, it is of great import- 
ance that they should be properly laid, as very often “ont of sight 
out of mind” is true in this matter. Referring to Mr. Devey’s 
paper, I do not see that it means keeping a stock of 
cable in hand with a draw-in system than with a solid 
system, neither is it necessary to make two joints with a 
draw-in system. I admire the manner in which Mr. Devey states 
that it is a simple matter to open the ground where the trouble has 
occurred. The trouble is, of course, to find the place to open, which 
often necessitates digging up 10 or 12 yards of the street in a solid 
system, whereas in a draw-in system the two nearest joint boxes can 
be opened and the cables drawn out of the pipes. Personally, I 
believe that no hard and fast rule can be laid down for laying mains. 
In outlying and country districts lead-covered and armoured cables, 
laid direct in the ground, with a tarred board over them, appear to 
be the cheapest, and answer the purpose perfeetly. In a city, where 
there are likely to be tramways and stray currsnts, it is necessary to 
adopt a solid system of some kind, with the cable run in partially 
insulated troughs, but I also think there are places where a draw-in 
system would pay, as the cost of opening the street to remove or 
repair a fault comes to be very heavy where the streets are laid with 
concrete and wooden blocks. 

Mr. W. B. Savers, member, in opening the discussion, said that 
he did not propose to occupy their time in discussing the various 
systems of laying mains. ere were one or two points, hewever, 
to which he would refer. Mr. Devey spoke of getting rid of the 
gas mains from the streets. Mr. Sayers did not think there was any 
prospect of this. The increase in the revenue of the London gas 
companies from 1896 to 1898 amounted to over £3,000,000, and their 
profits for one year to £1,611,000. The latter sum was just about 
equal to the total revenue of the electricity supply companies of 
this country. Another ve was that as soon as ever the gas supply 
companies began to feel the pressure of the electricity companies 
in competition, there could be very little doubt that they would 
start a heating supply, and he was afraid that what they would 
have to look forward to was not the removal of the gas mains, 
but the duplication of them. It seems a most clumsy method 
of going to work, each going his own way and adding to the 
tangle, and one felt that this matter of main laying ought to be 
dealt with in some methodical fashion. Another point that he 
would like to ask Mr. Devey about was the question of electrolysis. 
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In several parts of the paper Mr. Devey had spoken of bonding 
round junction boxes, &c., and he would like to have something 
definite from Mr. Devey on this question of damage from electro- 
lysis. "The speaker believed Mr. Chamen had had some difficulties 
in this connection, but he would like Mr. Devey to give them 
examples of damage which were actually due to electrolysis. 

Mr. Wir. McWHIRTER, member, said: Referring to the remark 
re cables laid at Bray, it would add considerably to the value of the 
authors statement were he to give the date when the cables 
referred to were actually laid. I have already in this room freely 
expressed my opinion of cables depending entirely upon the lead 
covering for their duration, and although the use of such cables in wood 
conduits whereby they can be entirely surrounded by bitumen is a 
step in the right direction, and must in a considerable degree 
protect the lead from the corrosive intluence, yet I maintain that 
such cables are far from being permanent. Wood troughs as stated 
must have some preservative applied, otherwise their life is very 
short. No doubt creosote would give almost perfect protection 
against decay, but I am not so sure how far it would increase or 
diminish the life of the lead cables. I remember many years ago 
laying a long length of gutta-percha covered telegraph wire, and 
also a considerable quantity of vulcanised india-rubber cable in 
creosoted wood troughs, and I regret to say that in less than a year 
these cables had all to be removed and replaced by others with 
gutta-percha insulation laid in similar wood troughs, but on this 
occasion the troughs had been impregnated with boiling Stockholm 
tar. These cables, so long as they were under my care, remained 
in perfect order, and gave absolutely no trouble. The troughs 
were made of a V-shape, 1 in. thick, a board being laid on the top, 
not, however, nailed, as suggested by Mr. Devey, as experience had 
before this shown that, no matter how carefully nailing was carried 
out, some nails were sure to find their way through the wood 
amongst the cables, and in course of time gave no end of trouble. 
At distances apart of 2 ft. the covers were secured by means of a 
short length of galvanised iron wire simply passed round the 
troughs, the ends being twisted securely. Notwithstanding 
the strong preference the author shows for solid systems, 
iu my opinion the time must soon come when such 
an arrangement will be adopted as is mentioned in Mr. 
Mavor's communication, viz., a proper built conduit, where all such 
cables, including telegraph and telephone, can be securely laid; and 
although this must of necessity entail a large capital expenditure, 
yet in the end it will be money well spent. As against the 
drawing-in system the author claims for the solid system more 
speedy repairs in damaged cable, &c., stating that it is simply 
necessary to open out the ground at the place where the fault has 
occurred and have the fault made good. Might I ask what system 
of localisation the author proposes using which would enable him 
to so readily find the spot where the fault exists? I have often 
carricd out loop tests on telegraph lines, and such tests have 
impressed very strongly upon my mind the difficulties which must 
exist in exactly locating a fault in heavy copper cables. The 
advice given about manholes is, I believe, correct. 'These should 
certainly be large and roomy, and I am pleased to be able to 
congratulate Mr. Chamen on the splendid work he is doing in this 
direction through the introduction of his cast-iron manholes. Too 
much stress cannot be laid upon the necessity for great care in 
examining the interior of iron pipes, as auy defect in this portion 
of the system will speedily call attention to such neglect. Were 
it possible to use the Brooks semi-solid system, keeping the pipes 
thoroughly filled with oil and preventing any leakage, I believe we 
would have something almost ideal. The new fibre pipes now 
being introduced I am afraid are not of a nature to give confidence 
to anyone who has had experience in the various bitumenised 
paper conduits which have been in use forthe last few years. I 
have never found moisture fail to destroy these conduits very 
rapidly, and anyone who has had occasion to use fibre to any 
extent must be aware how readily it is affected by damp. My 
advice would be—Leave all such material severely alone so far as 
placiug underground is concerned. 

Mr. E. GEoRGE Tipp, member, said that in the first place there 
had been one or two allusions to the Brooks system of mains; it 
was often very much more difficult to get the oil into the pipes than 
to get it out. He had himself some years ago had occasion to lay 
down a system of mains for the lighting of the Glasgow Harbour 
tunnels, and he had selected the Brooks system on account of the 
amount of water about. The mains were all carried from the south 
side shaft, where the plant was, to the north side shaft, and the 
greatest difficulty was found in getting the oil to flow down to the 
centre of the pipes; the temptation was given way to of thinning 
down the oil so as to make it flow more easily, but the consequence 
was that the oil was found to leak at some of the joints. However, 
on the whole, the installation had been very successful, and he 
believed that it was working quite satisfactorily at the present 
time, and that there had been no breakdowns. With regard to the 
question of draw-in versus solid systems it seemed to him that there 
was not the slightest use in a draw-in system, for distributors at 
any rate, because it would be quite impossible to draw out a length 
without opening the ground at every connection and cutting the 
joints, and he would scarcely think that the advocates of draw-in 
systems would go so far as to propose a manhole and joint box for 
each consumer. With regard to the references to pump log ducts, 
Mr. Devey mentioned that they were very cheap where timber was 
cheap, but he would think that the labour in boring out a 3-in. hole 
through a log of timber would be a very expensive matter. He 
further asked Mr. Devey if in stating that in the solid system not 
more than one cable should be laid in the same trough, he referred 
to concentric cables, or whether he included cases where single 
cables were used, as it was a very common practice to put three 
single cables in the same trough as had been seen on the photographs 


shown on the screen. Mr. Devey also suggested the use of nails for 
nailing on the lids of the troughs. "There was rather a risk entailed 
in this, as the average British navvy would not be over particular as 
to whether he drove the nail into the trough or into the cable. 

Mr. J.C. A. WARD, associate, said that he would like Mr. Devey to 
explain what was meant by taking the armouring of the cable 
into glands of the joint boxes. He presumed that by armoured 
cable Mr. Devey meant cable with a lead sheath and an armoured 
taping, and it seemed to him that if the steel taping was taken 
into the glands of the boxes (the glands being designed with a view 
to make the boxes water-tight) the moisture would follow. 
Mr. Devey also referred to the bonding of the steel sheathing of 
cables on to the joint boxes. If the steel sheathing was trimmed 
off outside the joint box it would be necessary to thoroughly 
bond it to the lead, as his experience had been that arcs 
very often took place between the lead of the cable and the steel 
sheathing at points where the steel sheathing terminated, owing to 
the fact that the jute or tape put on between the lead sheathing of 
the cable and the steel tape practically insulated the lead from the 
steel sheathing except where the latter terminated, and at this 
point the steel sheathing might be half in contact with the lead, or 
moisture being more easily able to saturate the jute, would start 
electrolysis or arcing if the lead sheathing became alive. Regard- 
ing draw-in systems, he considered that before deciding on such a 
system it would be well to consider the class of work for which it 
would be required. His opinion was that it was not a suitable 
system to be used for distributing mains, for the reason that the 
numerous T joints in such mains did away with the advantage of 
being able to draw the cable. Another disadvantageous point in a 
draw-in system was the number of draw-in boxes required, and also 
the risk of gas. He had had experience of air circulation, and did 
not consider it a workable scheme. Referring to Mr. Devey’s 
remarks on the Glasgow Corporation electric lighting department’s 
cast-iron chambers, taking everything into consideration, he did not 
think the cost would work out very much higher than brick or 
concrete pits of the same dimensions if used for the same purpose. 
Cast-iron chambers could very quickly be erected, took up far less 
space than brick pits, and, moreover, were gas and water-tight. 
They also formed excellent earth plates. In calculating the cost of 
brick pits to be used in a similar manner, the cost of an earth 
plate should be added, as also the cost of a special lining of asphalt 
at the bottom and also between different sections of the brickwork, 
this being the only means by which the box could be kept free from 
gas and water. He did not consider it desirable that man-hole 
covers should be locked except in the case of high tension mains, 
where, of course, every precaution was absolutely necessary. He 
considered that there was a great opening for designs and arrange- 
ments in the street disconnecting points, which would facilitate the 
manipulation of sections of the mains in a very short space of 
time. Anything designed with a view to doing away with spanners 
and tools of every description when breakdowns occurred would be 
of great advantage. Besides, if covers are not locked, in the event 
of a gas explosion in the chamber the cover alone is lifted, and 
this is preferable to the cover taking a portion of the street with it. 
Regarding the jointing of cast-iron pipes where rubber or V.B. 
Bheathed cables are drawn into them, it did not seem desirable 
to go to the expense of lead-caulked joints, as however care- 
fully the joints were made, it was his experience that water 
always accumulated in some portion of the pipes. It 
may have been due to the joints becoming leaky or to con- 
densation, but the fact remained that he had never seen a 
system of pipes in which there was not some water. Therefore, 
unless the cast-iron pipes required bonding for purposes of prevent- 
ing electrolysis or protecting lead-covered cables, it seemed to be an 
unnecessary expense. Thequestion of electrolysis wasone which could 
hardly be gone into at that meeting, as it was a subject which 
would involve much discussion. The speaker, however, felt sure 
that those engineers who had adopted the method of not keeping 
the lead covering of cables metallically connected throughout, but 
had broken the lead at every 150 yards or so, were making a serious 
mistake. Doulton ware was a most excellent conduit, but it required 
& certain amount of skilled labour and considerable skill in working 
the mandrels under circumstances where bends or sets out of the 
straight were required. Pumplog ducts were very durable, in fact, the 
most durable form of duct that could probably be obtained ; but great 
difficulty would be experienced in using them for a system which 
required a considerable amount of jointing. Brooks’s semi-solid 
System was an excellent one if the joints could be kept tight, but if 
the water happened to get at any of the joints and a fault occurred 
on the mains it was rather troublesome to rectify. 
did not consider that lead-covered cables should be braided if laid 
on the solid system, for the reason that if the braided cables were 
stored in the open for any length of time, the braiding would 
become saturated with moisture, which being dispelled when the 
hot bitumen was poured into the troughs, would cause the bitumen 
to become porous. 

The CHainMAN (Mr. W. A. Chamen) said that in draw-in systems 
it seemed to him that 4 in. clear in the bore of the pipe above the 
outside diameter of the cable was not always a sufficient clearance, 
but that the rule should be some percentage of the diameter of the 
cable, as very large cables were stiff and unwieldy and would 
probably require more clearance than small ones. He also thought 
that another objection to jute braiding the outside of lead-covered 
cables when being laid on the solid system, was that it prevented 
defects or injuries in the lead from being observed at the time of 
laying. Referring to the question of electrolysis, he pointed out 
that the use of concentric cables as in Glasgow should reduce this 
trouble to a minimum. The cables were all triple concentric, 
having the neutral conductor outermost, and next to the lead. Th. 
neutral conductor being maintained at earth potential by means of 
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an earth connection at the generating station, it was clear that any 
injury to the cable should result in making contact between the 
lead and this neutral or earthed conductor which would be harm- 
less. In this respect the system worked perfectly, but experience 
had proved that in spite of all it was possible for the lead to be 
made alive from positive or negative conductors by troubles arising 
at the end connections. He did not propose to enlarge upon the 
subject of end connections, They were a completely separate study 
in themselves, and were capable of giving an immense amount of 


trouble. It did not seem to matter much in regard to them whether 
the cables were concentric or single ones. The same trouble arose 


in both cases. Allusion had been made to the Brooks system with 
oil insulation, and he would like to point out that the trouble with 
it appeared to be to keep the oil securely sealed up within the pipes. 
Of course they all knew that the trouble with other systems was 
to keep the water out, and it was a remarkable fact that no matter 
which system was adopted, the design in practice sometimes failed 
to perform its object. That is to say, while in one case it was 
found difficult to keep the oil in, in the other case it was found as 
difficult to keep the water out. He was quite in agreement with 
Mr. McWhirter in his view that the gas mains would not disappear 
from the subsoil, and was convinced that in the future gas engines 
would take the place of steam engines, but the difficulty at the pre- 
sent time was to get sufficiently good gas engines in large enough 
sizes for the purpose of generating electricity in large quantities. 
He had heard that Mr. Westinghouse was engaged in elaborating a 
scheme by which gas would be made at convenient spots and forced 


under pressure to sub-stations, where the pressure would be reduced 


and the gas consumed in gas engines driving dynamos. He 
thought there was a great future for a system of this kind, and 
‘sincerely hoped that Mr. Westinghouse would succeed in producing 
a satisfactory gas engine, which he certainly could not say was to 
be found upon the open market to-day. It was a notable fact that 


: the Glasgow Corporation along with others were seeking powers to 


reduce the illuminating power of gas. This, of course, was a step 
in the direction of cheapening gas supply for cooking and for driv- 
ing gas engines, while doubtless it would have some bearing upon 
the question of incandescent gas mantle illumination which was 
being boomed so much at present. In view, therefore, of all 
these considerations it did not seem likely that gas pipes 
would disappear from beneath our streets and leave any 
more room for electric mains than was found at present. 
There was one system of mains which had not been mentioned by 
Mr. Devey in his paper nor by any of th2 speakers in the discussion, 
and that was the bare copper strip system. There was no doubt 
whatever in his opinion that it was an extremely good system, and 
much easier and cheaper to maintain when properly laid than any 
other system. No doubt the members present were fully aware that 
there was a large quantity of bare copper strip in use in the city of 
Glasgow, and he was pleased to be able to tell them that for some 
two years past he had had a section of mains of this kind carrying a 
supply of 500 volts pressure, and that it had never given one 
moment’s trouble under these conditions. The Glasgow conduit 
was a cast-iron one of a rather too shallow form, and the conductors, 
particularly when there were three or four strips piled one on top 
of another, were in too close proximity to the cast-iron roof. The 
conductors were not stretched, but were supported on insulators 
some 6 ft. apart, and while precautions had been taken to prevent 
the strips sagging downwards and touching the bottom of the 
culvert, the fact had apparently been overlooked that they might 
buckle upwards and touch the roof. This, unfortunately, was what 
they did when expanded to a slight extent through a small rise in 
temperature, which occurred owing to the amount of current 
passing through them at times of fullload. This difficulty, however, 
would not occur when in use on a 500-volt supply, as the current 
density could be kept so very much lower, and there would be 
practically no warping effect at all to cause trouble. A most 
interesting point in the Glasgow system was that what was known 
as the “ sodium " trouble—namely, the accumulation, like a growth 
of fungus, of sodium upon the insulators round the negative con- 
ductor—appears to be entirely absent. This was, no doubt, 
caused by the fact that as the conduits were formed of 
cast-iron, there was no cement or other material from which 
sodium could be extracted. Altogether the results of the two years’ 
‘trial of the bare copper strip had been so satisfactory that he had 
decided to convert more of the old mains in the same way. It was 
very interesting to know that in Edinburgh, where the culverts 
were made of concrete, the sodium trouble was considerable, particu- 
larly after the increase of pressure, but the arrangement of mains 
had been altered by the utilisation of the Crompton system, in 
which the conductors were tightly strained up in a thoroughly 
mechanical and substantial manner, doing away altogether with the 
greater portion of the insulators which were used with the other 
system, and allowing the use of special insulators of a kind particu- 
larly adapted for preventing leakage. The results since the altera- 
tion had been entirely satisfactory, and he had often wished to use 
this system in Glasgow, but owing to the impossibility of construct- 
ing longruns of culvert beneath the footway, he had been compelled 
to give up the idea, as the construction of culverts beneath roadways 
was very expensive and undesirable. The question of constructing 
large underground tunnels, after the manner of the Paris sewers, 
had been touched upon, and it was a very fascinating idea. The 
engineers of other departments, however, held very varying views 
about the proposal. The gas engineer objected that the tunnel 
might become accidentally filled with a highly dangerous explosive 
mixture of gas and air, and the water engineer pointed out that in 
the case of a large water main bursting—an accident which would 
happen occasionally, in spite of all precautions—matters would be 


2 in a serious state inside the tunnel. There was also the question as 


to how access was to be provided for such unhandy articles as 9 ft. 


or 12 ft. lengths of cast-iron pipes 4 ft. in diameter, and whether 
the tunnel was to be sufficiently large to accommodate a railway for 
the purpose of conveying such goods for repairs, &c. y 

Mr. DEvEY, in reply, said that he regretted he could mot agree 
with Mr. Mavor as regards subways. He thought Mr. Chamen's 
view was the right one, viz, that subways as usually uuderstood 
were quite impracticable from an engineering point of view, the 
question of their cost being put on one side altogether. A subway 
in the centre of a street would be exceedingly troublesome as regards 
the distribution question, and as pointed out by Mr. Chamen, it would 
be exceedingly dangerous to have large gas and water mains in it. 
Distributors, whatever they were, should. be kept quite separate 
from the feeders, and they should necessarily be as close as possible 
to the place supplied. "Their natural place was, therefore, under 
the footways, and if a sort of concrete duct were built extending 
from the house line to the kerb, all distributors could be placed 
init. This duct need not be more than 12 in. or 15 in. deep and 
should be covered by ordinary flags; every flag should be capable of 
being lifted by suitable keys, and the flags could be carried by 
ordinary ,-irons. The duct would necessarily be connected to the 
sewer to drain off rain water, &c. If the distributors were thus 
arranged, there remained the feeders to be dealt with. Now these, if 
properly laid, should never require the least attention; they can, 
therefore, be buried under the roadway, thus doing away with the 
necessity of an immensely costly and dangerous subway. As 
regards the question of gas pipes disappearing, raised by Mr. Sayers, 
he was hoping that they would get electric heating, which, no 
doubt, would be aided materially if gas were used for motive power 
as mentioned by Mr. McWhirter. The question of electrolysis was 
a very great one indeed, and would require a paper to itself. It 
was not possible to treat it in little bits. As regards Mr. Lackie's 
remarks that a fault on a pipe system was easier to get rid of than 
one on a solid system, the author thought that anybody with a little 
care should be able to locate a fault on the latter system practically 
on the top of it; he therefore regretted that he could not agree with 
Mr. Lackie, especially as .he considered that a fault should never 
occur on a properly laid solid system. Mr. Ward seemed to have 
some doubt as to the feasibility of taking the armour of armoured — 
cables inside the glands of boxes, but he could assure him that no 
trouble as regards water arose from doing so. Mr. Ward also 
mentioned the possibility of arcing arising in the case of lead- 
covered cables laid in iron troughs. This was a very real danger, 
and it was absolutely essential that the troughs should be thoroughly 
well bonded together. In conclusion, the author said that his paper 
was only intended to create a discussion so that new ideas could be 
produced. He was exceedingly obliged to Mr. Chamen for calling 
his attention to the system of threddling pipes on to cables instead 
of drawing the cables into the pipes in the old-fashioned way. He 
had no doubt that that was a great improvement. He tendered his 
thanks to the chairman and the members for the kind way in which 
they had received his notes. f 


INSTITUTION OF. ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


Dr. E. Hopxryson presided at the last meeting of the 
Manchester Section of the Institution of Electrical Engineers, 
which was held in the new physical laboratory at Owens 
College. The business of the evening was a paper by Prof. 
Sidney H. Short on Direct Current Generators.” After the 
minutes of the previous meeting had been read, the chairman called 
upon Mr. Short to read his paper. 

Mr. Short then read the following paper, using a series of 
diagrams shown on a screen by the electric light to illustrate it :— 


DIRECT CURRENT GENERATORS. 
By Si»xwEYv H. SHORT. 
(Abstract of paper read March 26th, 1901.) 


Clark, who was the first to put into execution Faraday's great 
discovery of induction, used permanent magnets for the field, and 
an armature core provided with projections, each projection being 
wound with a coil of insulated wire, the ends of which were con- 
nected to commutator bars in the usual way. 

Gramme, on the other hand, used a ring of soft iron wire for an 
armature core, the coils of insulated wire being wound spirally 
around the section of the ring, with branches at intervals leading to. 
the commutator. This form is known as the Gramme ring, and for 
many years was à favourite with generator designers, but is fast 
going out of use. 

Early in the history of dynamo construction, Siemens devised the 
well-known drum winding, the coils of insulated wire being wound 
lengthwise and over the ends of a cylindrical armature core, with 
their terminals joined to the commutator strips. This winding, in an 
improved form, is now coming into general use, and promises to be 
the final one. 

All of the earlier machines were bipolar, with their armatures 
revolving, at a high rate of speed, between the two poles of a single 
U-shaped magnet. 

When the commercial value of the dynamo became apparent as a 
source of power for electric lighting, for operating motors, and for 
the many uses to which large electric currents are put, there sprang 
up a demand for machines of larger and » The two- 
pole machines were chines of larger aid i ‘of distortion 
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was reached where it was found impracticable to further augment 
their dimensions. 

The next step, therefore, was the adoption of the multipolar type. 
In these machines there are two or more magnetic circuits formed in 
the same core, by arranging two or more pairs of field magnete around 
the periphery of the armature. 

You are familiar with the advantages of this type of machine. A 
four-pole machine containing the same quantity of active material 


as two bipolar dynamos will have their combined output at half 
their 5 i à 


The ease with which these machines can be ventilated, owing 
to the internal diameter of the armature, makes them run 
much cooler than the bipolar type. The arrangement of a number 
'of sets of brushes around the periphery of the commutator permits 
the use of very short bars, rendering the mechanical construction 
most perfect. | 

As direct-driven slow speed generators having many poles are 
usually specified for our modern power stations, you will be interested 
in the details of their construction. 

* The magnet frame is a ring of large diameter, usually with a 
rectangular section, having two feet or brackets cast integral with it, 
to support it in a vertical plane upon a masonry foundation. The 
width of the face and the cross-section of this frame do not differ 
very greatly in machines of different speeds and capacities, except 
for the very small ones, but the diameter depends on the capacity 
and number of poles. 

Some makers prefer to cast this frame in iron, others in steel; 
each has its advantages and disadvantages. On the whole, I 
prefer the cast-iron frame, because, while it is nearly twice as 
heavy as the steel one, it is more rigid, and costs less. However, 
when very large machines are required to be shipped to great 
distances, it is necessary to use the steel castings, because of the 
smaller weight. 

The frame is always divided into two half rings, with finished 
joints, where they are bolted together. This division is usually 
on the horizontal plane, but one or two makers divide the ring 
vertically. 

On the inner periphery of the magnet frame at intervals are 
fastened an even number of pole-pieces, projecting radially towards 
the centre. These pole-pieces are always made of good soft steel, 
sometimes rectangular in section and sometimes round. The area 
of the cross-section is about equal to that of a cast-iron yoke, but 
considerably greater than that of a steel yoke. The radial length of 
these poles, which does not vary greatly with the capacity of the 
machine, is from 12 in. to 15 in. When the frame is made of cast- 
iron, these pole-pieces are composed of steel plates rivetted together 
to make a nearly square section, and east into the ring in the 
proper positions. | e 

If the frame is made of cast-steel this method of attaching the 
poles cannot be advantageously used, but they must be bolted to 
finished surfaces, prepared for them, on the inner surface of the 
magnet ring, which is & much more expensive process. 

I must not neglect to explain, however, that when the pole- 
pieces are bolted to the steel frame they may be cast in steel, with 
a round section, and provided with a suitable pole-shoe to fit the 
armature face, while with the laminated pole the shoe must be 
fitted to its inner end. On the whole, however, the laminated 
pole cast in the frame is cheapest, and lends itself to ease of 
manufacture. 

The pole-pieces are provided with spools, upon which are wound 
the magnet coils. These coils are connected in series, and the 
exciting current traversing them produces alternate positive and 
negative poles at their free ends. 

This completes the essential parte of the stationary portion or 
field magnet of a multipolar generator. We will next turn our 
attention to the construction of the armature, with its commutator, 
which we will find more intricate. 

The engine shaft carries, besides its fly-wheel, a massive cast-iron 
armature hub, keyed to it securely. This hub is provided at its 
periphery with a flange bolted to the fly-wheel, thus relieving the 
shaft and keys from the torsional strain due to the interchange of 
energy between them. 

The armature hub is provided with a number of radiating arms, 
the ends of which are dovetailed parallel with the shaft for a length 
equal to the width of the pole-pieces. Into these dovetailed grooves 
are fitted the key-pieces formed on the inner edges of the armature 
laminations. 

The laminations which form the magnetic portion of the arma- 
ture ring are made from thin sheet steel of the softest quality. 
They are in the form of segments of a circle, with notches in the 
outer edges. These segments are built on to the ends of the spokes 
of the armature hub, lapping jointe, until a complete rim or 
core is formed equal to the width of the pole-faces. Occasional 
radial ducts are left so that the air may circulate freely through 
the core, to carry away the heat produced by hysteresis and eddy 
currents. 

This mass of thin sheet segments is clamped firmly between 
two end rings of cast-iron, held together by bolts passing between 
them just inside the lamination. The notches in the edges of the 
sheets register perfectly, so that slots are formed across the face of 
the armature to receive the armature windings. 

An extension of the armature hub carries the commutator 
support, which is much like an ordinary spoked pulley. At each 
end of its face, clamping rings are provided to secure the com- 
mutator bars. These strips are hard drawn copper of the best 
quality, and should have a width at the face of the commutator 
of at least one-third of an inch. The mica which separates them 


* This description will necessarily be general, in the manuscript, 
because of the absence of the illustrations. 


equal to or slightly less than the 


should never exceed -} in. and must be of a very soft quality, so 
that it will weaf more easily than the copper. The bars are 
bevelled or notched at the ends to receive the mica insulating and . 
clamping rings, which secure them to the face of the hub. 

The commutator is always smaller in diameter than the armature 
core. In fact it must not have a peripheral speed of more than 
2,500 or 2,600 ft. per minute. With higher surface speeds it is 
difficult to prevent sparking. | 

To each bar at the end nearest to the armature core is rivetted 
and soldered a copper strip, projecting radially to the same 
diameter as the armature core, where it connects with the ends of 
the armature coils. 

The armature coils are simple in construction. Ribbon copper, 
usually Jin. by po-in., is cut into pieces long enough to make a com- 
plete coil. 'This strip is bent on edge in the middle, making the 
two halves parallel with each other and about 4 in. apart; it is then 
bent flatwise around a former into a rectangular coil, with V-shaped 
ends joining the two parallel sides, the angle of the V at one end 
being formed by the terminals of the coil, which are afterwards 
soldered to the commutator leads., The coils are carefully taped 
with combination insulation made from paper, mica, and linen 
webbing. They are saturated with insulating compound, and baked 
before being placed in the armature slots. 

The coils span a segment of the periphery of the armature core, 
pitch of one pole, one of the 
parallel sides being fitted into the bottom of a slot, while the other 
side occupies the top of another slot ; two and sometimes more of 
these coils are placed side by side in the same slot, but it is not best 
to multiply the number. 

These coils overlap each other, making a closed circuit spiral 
winding around the face of the armature with each turn connected 
to a commutator bar. 

After the winding is completed the coils are held im place by 
binding wires at intervals across the face of the core. 

The windings are connected to balancing rings placed con- 
veniently between the armature core and commutator, each ring 
connecting at points of equal potential, ensuring uniform pressure 
between all the units making up the multipolar machine. 

It only remains to provide a support for the brushes which 
collect the current from the face of the commutator. Four bracketa 
are bolted to the end of the frame, and in these the brush rocker 
rotates through a limited angle. is rocker carries a brush holder 
and set of carbon brushes for each pole pieoe. They are carefully 
insulated from the rocker and from each other, but all the positive 
brush holders are connected to one massive ring, and all the 
negative holders to another. These cross connecting rings form 
the terminals of the generator from which the leads pass to the 
working circuit. 

The mechanical construction of direct current generators has, as 
you can see, been very well developed, and there remain apparently 
very few improvements to be made in it. We will, therefore, have 
to look in other directions for changes which will improve their 
operation and diminish the cost of their manufacture. 

Until recently multipolar generators were constructed with a 
limited number of poles, and to accommodate them to the various 
speeds and increasing capacities required, their proportions were 
distorted, as in the bipolar machines, with the anfortunate con- 
sequences always attendant on poor design. 

Recent machines are being built with an increasing number of 
poles, and generators of 1,000 Kw. with 14 poles, 1,600 xw. with 
16, and 3,000 Kw. with 24, are in successful operation with speeds 
ranging from 75 r.p.m. for the larger size to 90 revolutions for the 
smaller. 

It is apparent that modern design is tending to a greater number 
of magnets in the direct current generator, and it is interesting to 
see that on the other hand the modern alternating current machine 
is being made with fewer and fewer poles. 

The frequency in modern direct current generators is about 15 
cycles per second, while in alternators for power transmission the 
frequency is as low as 25 cycles per second. 

Even in the mechanical construction and general appearance these 
two classes of machines are approaching each other, with this 
difference, that for the direct current the armature must revolve to 
carry on the process of commutation, while in the alternator the 
field magnets are mude to revolve. 

How far are these changes in design to be carried, and what are 
the causes acting to bring them about? 

Experience has taught us that there are certain mechanical, 
electrical and magnetic values, which, when strictly adhered to in 
the design of direct current generators, produce the best working 
results. 

We will apply the best average working values to a unit dynamo 
with one pair of poles, and for greater capacities add two or more 
of these unite together in the form of multipolar machines to 
determine the best relation between speeds and capacities. The 
capacities of these machines thus made from unit dynamos will be 
fixed, depending on the capacity of the unit and the number of 
these units used in its design. The speeds of these machines will 
also be established, as we have in the unit dynamo adopted certain 
values depending upon speed. 

I have taken for the unit dynamo a surface speed of 3,300 ft. per 
minute for the armature. j 

For the commutator a peripheral speed of 2,500 ft. per minute. 

The teeth on the face of the armature have a pitch of 1 in. 

The commutator bars (550-volt generator) are ‘377 in. wide, and 
the pressure between them is 10 volts. 

Every inch of the periphery of the armature face carries at full 
load 500 amperes. 

10:3 million magnetic lines pass through the magnetic circuit in 
this unit dynamo, 


* 


-— — 
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The density in the poles at full load is fixed at 95, 000 lines per 
square inch, in the air it is 80,000, while in the teeth it reaches 
120,000 lines. In the armature core the flux is reduced to 65, 000 
lines per square inch. 

A fair average frequency for direct current generators is 1, 600 
alternations, or 800 cycles per minute, therefore this unit must run 
when made into a bipolar machine at 800 r. p.m. and deliver 


1373 Kw. 


The performance of this machine will in every way be good, for 
the various values taken are those most satisfactory. 

Without making any changes in the dimensions of the parts or in 
the electrical and magnetic values, we will put two of these units 
together in the form of a multipolar generator. There will now be 
four poles, but they will have the same section and the same magnet 
spools. The armature will be doubled in circumference, also the 
slots and armature coils, commutator bars, brushes, brush-holders, 
and various other parts, all being inter-changeable with those of 
the unit machine. This four-pole machine will deliver 275 kw., and 
the speed will be 400 r.p.m. 

Applying these unit dynamos in the construction of an eight- 
pole machine, we find that it runs at 200 r.p.m. and has an output 
of 550 kw. A 10-pole machine will run at 160 r.p.m. and deliver 
687 Kw. 

The following table gives the speeds, capacities and general 
dimensions of machines up to 30 poles, and in all of them we 
have not varied from our original data established for the unit 
dynamo. 

Unit DynaMo-ELECTRIC MACHINE. 


Mechanical Data. | Maynet Data. 


Pole pitch ... 8s 25 in. | Induction air 80,000 L. 
Periph. speed arm 3,300 ft. | 85 teeth ... 120,000 „ 
Tooth space ien lin. ' EN arm. 65,000 ,, 
Periph. speed com.. 2,500 ft. „ poles 95,000 ,, 
Thickness bar e. ‘377 in. » yoke... 35,000 „ 
Section pole-piece ... 125 sq. in. | Alt. per min. — 1,600 
» yoke ... 150 sq. in. 
Electrical Data. 
KW. capacity... bos is ns 197 
Amps. per inductor... . .. 125 
Volta per bar ie Wes .. 10 
Pressure of machine 885 . . 550 V. 
| | 
Poles, R.P.M. | Amp. | kw. | V 
| l 
| | | 
2 800 , 250 1374 | 13 , 10 | 17:2 
4 400 , 500 275 27 20 68:8 
6 , 207 750 4124 40 | 30 | 154 
8 ` 900 | 1,000 650 53 | 40 275 
10 160 | 1,250 6873 6-7 5-0 430 
12 , 133 1,500 825 7:9 | 6:0 619 
14 114 1,750 9624 9˙2 7T'O 844 
16 100 2,000 1,100 10:6 8:0 1,100 
18 . 90 | 2,250 | 1,2374 119 | 9:0 1,975 
20 80 2,500 1,375 13:2 10:0 1,720 
22 73 2,750 1,5124 14°6 | 10°9 2,070 
24 67 3,000 1,650 159 | 119 | 2,460 
26 61 3,250 1,7874 17:8 | 12:9 2,930 
28 57 3,500 1,925 186 ! 139 ' 3,380 
30 | 53 3,750 | 2,0621 190 : 149 | 3,820 


A study of this table reveals the fact that when we have estab- 
lished certain running values to be used in the construction of 
multipolar generators, we must let the speed of the machine depend 
upon the output. In making up this table of speeds the unit 
dynamo adopted works out well for capacities up to 1,000 or 
1,200 kw. For the larger machines, however, it is possible to load 
the armature with 600 or even 700 amperes per inch of periphery, 
thus lowering the number of poles, decreasing the diameter of the 
armature, and increasing the speed. A considerable variation of 
speed for a given output may be secured by varying the section of 
the magnetic circuits of the unit dynamo and the number used; the 
range through which this change in speed can be made is, however, 
limited. 

The advantages of a standard system of design as outlined here 
will be appreciated by manufacturcrs as well as by users of elec- 
trical apparatus, because of the intercbangeability of parts and the 
certainty of uniformly perfect operation of every machine regard- 
less of capacity. ! 

In all sizes of machines the same size pole-piece would be used. 
The magnet spools would all be interchangeable. 'The armature 
coils would all be alike. The brushes, brush-holders, and all the 
connecting parts would be made after the same patterns. The slots 
in all the armature laminations would have the same width and 
depth. 

These conditions, if existing, would greatly cheapen the cost 
of manufacturing dynamos, therefore the prices charged to the pur- 
chaser. 

The steam engine stands in the way of accomplishing these 
results. The speeds and capacities of engines have been established 
by their makers without reference to the best conditions for the 
successful operations of the generators they are to drive. 

For the smaller dynamos, as you will see by the table given 
above, speeds of from 300 to 800 revolutions per minute are per- 


- 


missible and entirely proper, but when the larger capacities are 
reached, the speed must be lowered in order to obtain good 
formance, especially for traction generators. I hope, therefore, 
that the builders of engines and manufacturers of direct current 
generators will co-operate in establishing a satisfactory scale of 
speeds and capacitics for steam dynamo sets, 


In the discussion which followed, 

Mr. H. A. EARLE said that formerly with small generators 200 
or 300 H.P. were alone required, but the engineers were calling for 
more speed and the generator makers responded. Now the size 
of generators was increasing. A very large demand had sprung up 
for large generators, and it was a most important point that con- 
tracts should not be undertaken for speeds of generators in excess of 
those which could be satisfactorily built. Builders had given the 
matter a very great amount of thought, and had got their patterns, 
and were unwilling to change. But now they were beginning to 
find that it was unwise to build generators of 1,500 kw. and running 
at 200 revolutions. Cheap builders and cheap plant seemed to be 
what was required at the present time, and he thought that it was a 
great mistake for builders to refuse to build machines at a high 
speed. If they did, dynamo makers who had not had their 
experience, would say, ' We will do it." Those who put up 1 1 5 
would be asking for a slower speed, and a slower speed would be 
given, but it would very unwise to go on in that way. It 
would mean a loss of speed, a loss of reputation and a loss 
of money. They must remind builders that a generator was 
not a machine in which the mechanical question alone 
limited speed. Mr. Short had laid down a set of figures which 
gave the best results. The width of the bar, and the number of the 
brushes depended on the tender. The number of poles was limited 
by periodicity, and the number of bars would be dependent on the 
number of poles. Taking those points together, there were many 
points which they met with; he thought that standardising would 
be a very good thing indeed. There was no doubt that some of the 
speeds now were too high, and those who had experience did not 
like the call for speeds, and those who had not had experience were 


ready to quote for any speed. He thought that a conference between 


consulting engineers and generator makers would be a very good 
thing indeed, and that some agreement would be arrived at. He 
wanted to ask Mr. Short with regard to the connected equal 
potential points round the armature. It was not usual in England, 
and he would like to ask him if it was usual in the States? 

Major P. CARDEw said that Mr. Short had brought forward some 
very important points for consideration. He certainly had not 
considered the difficulty of dynamo makers as regards speed. They 
were of opinion that the difficulties resided more in the engines 
than in the dynamos. Of course, it was merely for want of con- 
sideration, but when they had had to do with dynamos the fact was 
forced upon them. He considered that Mr. Short had a great deal 
of solid fact in his ideas as regards the specifications of dynamos. 
He (the speaker) thought it should be known that it was the 
dynamo makers who asked for moderation in those machines. Cer- 
tainly the time was coming when large machines would be the rule. 
A great deal of money had been spent in England in designing 
stations which only lasted a year or so, and if those stations grew 
as they should, they found themselves saddled with half a dozen 
machines and with plant nothing like the size of the next unit 
which had to take its place. He thought it was best in designing a 
station to use a little boldness and not to start with those very 
small units. 

Mr. J. D. Barkey said there was only the question of speed to 


which he would refer. He agreed that the speed of dynamos 


should be moderate instead of very high in large-sized plant, and it 
probably would be. But it would hardly be limited in any way by 
the engine, as the engine speed could be very high. 

Mr. B. S. Gites remarked that the most important thing to say 
was on the question of speed. It was & most important and 
debateable question. He dared say that in America it was not so 
debateable, as it had not forced itself upon them. Of course, 
consulting engineers wanted speeds as high as they could 
get them. But the first thing to consider was satisfactory 
working. If a dynamo were not working satisfactorily, it did 
not matter how cheap it was; it was unsatisfactory. For that 
reason he thought those high speeds should not be put in, especially 
the very high speeds. He thought dynamos were always larger 
than they needed to be. A dynamo was always larger than the 
engine to start with. Then it was asked to stand 25 per cent. over- 
load for two or three hours; then 50 per cent., and then 100 per 
cent. overload continuously. Incidentally, he would like to raise a 
point as to the way in which consulting engineers arranged their 
specifications. They found that often they did not know what they 
wanted. They read through the specifications and found that they 
adopted a voltage, but it was very difficult to find out what the 
guarantee was. He could not see why they could not have it defi- 
nitely stated what they wanted on the normal line and the over- 
loads. It would save a lot of trouble. As regards Mr. Short’s 
speeds he thought they were rather low, quite 10 per cent. lower 
than they could be carried out. It was very good if they took the 
standard point of 550 volts for their base, but they had to make the 
same machine do a variety of voltage; 220 volts was often asked 
for, and they naturally wanted to be able to see the same machine 
for those different outputs, and that did affect the complete stan- 
dardisation of machines. He thought Mr. Short’s paper was an 
excellent paper, as giving them a good base for standardisation. 

Mr. J. FRiTH shared with Mr. Giles the difficulties as to what 
was wanted in specifications. With regard to speeds, he thought 
that sufficient care was not taken to consider what, was going on 
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inside a dynamo. The brush should be able to stand a little vibra- 
tion without sparking, and would do it if the internal condition of 
the commutator were easy as it should be. 

Mr. WHITMORE and Mr. Cooper also spoke briefly on the subject 
of speed. 

The CHAIRMAN asked Mr. Short to refer in his reply to two 
points. He had shown a slit across the centre of the pole fields. 
They all knew the object of that, but he thought that very few of 
them knew whether the objects the designers had in putting in that 
slit had been attained in practice. The next point was the question 
of connecting equal potential points round the armature. Mr. Short 
alluded to that as general practice. As far as his (the chairman's) 
experience went, it was unusual. He hoped Mr. Short, in replying, 
would refer more ifully to that point. 

Prof. SHORT replied at length, and in detail, making drawings on 
the blackboard to explain various points raised, and points of 
difficulty in practical working and showing how they bad been 
overcome. In their machines, he said they wanted to get rid of 
magnetic reluctance, and get just as little resistance as possible. 
With regard to cross-connecting, to which the chairman and other 
Speakers had referred, the machines he (Prof. Short) remembered 
were cross-connected all round. It was the usual practice. As 
regards the slot across the pole face, they did not use that for any good 
it did. They used to use a slit in the pole face, he thought that 
nearly all makers used it, but he did not think it did any good. 
With respect to speeds, he thought they should run machines at 
moderate speeds, but he did not want them to think that they 
could not build à machine which would run at higher speeds. He 
wanted to bring out that there was a limit beyond which they dare 
not go, and live comfortably and sleep well every night. 

On the proposal of the CHAIRMAN, a very cordial vote of thanks 
was accorded to Prof. Short for his paper. 


CURRENT SPECIFICATIONS. 
LVI.—SOUTH LANCASHIRE TRAMWAYS. 


SuMMARY. 


Extent of Contract.—Supply of not less than 50 or more than 70 
completely equipped electrical tramcars. | 

Division of Contract.—Separate offers are invited for car bodies 
and trucks and also for electrical equipments. 

Type of Car.—To be of the double-deck type with reversed stair- 
case, of the general design shown on tracing issued with speci- 
fication. l 

Gauge of Line.—4 ft. 8] in. 

Seating Accommodation.—55 in all, 22 inside, and 33 outside. 

Wheel Base of Truck.—6 ft. 

Diameter of Wheels.—2 ft. 6 in. 

Type of Truck.—Trucks of either Peckham” or Brill" type 
must be included in main offer, but an alternative tender may be 
made for trucks by other makers. N 

Type of Truck.—To be of the usual four-wheel standard type. 

Specified Maker of Wheels.—BHither Messrs. Miller & Co, of 
Edinburgh, New York Car Wheel Works, or other approved maker. 

Specified Tensile Strength of Ales. Not less than 65,000 lbs. per 
square inch with 20 per cent. elongation in a length of 8 in. 

Hand Brake Gear.—To be fitted to each car, design to be in 
accordance with Board of Trade requirements, of latest type. 


Life (‘uards.—To be supplied to each car of a type approved by 


Board of Trade. 
` Specified Type of Motors.—To be of Thomson-Houston, Westing- 
house, or other approved type. | 

Specified Capacity of Motors.—The two motors mounted on each 
car to be capable of easily propelling the ear fully loaded at a speed 
of 5 miles per hour up a gradient of 1 in 15. 

Maximum Speed of Motors.—To be 10 miles per hour on a gradient 
of 1 in 50. 

Specified Flashing Test for Motors.—For armature 2,500 volts 
between windings and core; for commutator 5,000 volts between 
segments and shaft, and 500 volts between adjacent segments. 
Voltage to be alternating in each case. 

. Type of Controllers.—To be of series parallel type embodying 
magnetic blow-out principle, and fitted with electrical emergency 
stop. : * à "d 

Type of Trolley.—To be of latest improved pattern, side-swivel- 
ling type, with internal springs, and to be of Messrs. R. W. 
Blackwell & Co.'s make. | | 
` Type of Lightning Arrester.—To be of Wurt's or magnetic blow- 
out type. | 

Specified Date of Delivery.—Fifty complete cars to be delivered by 
December 31st next. 

Penalty for Late Completion.—One half of 1 per cent. of the gross 
value of the contract for each week or part of week. 

Option of Purchasers as Regards Delivery.—The purchasers may 
suspend the date of delivery at their option until any period 
previous to October 31st, 1902. If the additional 20 cars are 
ordered, an extension of three months on the above-specified date 
to be given. 
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Specified Terms of Payment.—Eighty per cent. on delivery, 10 per 
cent. within one month of acceptance by purchaser; 10 per cent. 
six months later. 

Specified Period of Maintenance.—Six months from date of putting 
into use. 

du ret ies Required. —Two, to be responsible jointly and severally in 
a sum equal to 15 per cent. of value of contract. 

Stipulations os to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to Workmen.—None. 

Arbitration Proposals. Unsatisfactory ; see comments below. 

Date for Receipt of Tenders.— April 20th, 1901. 


The specification for this work has been drawn up by 
Messrs. Kincaid, Waller & Manville, who are acting as 
consulting engineers in the matter to the directors of the 
South Lancashire Electric Traction and Power Company, 
Limited, of Liverpool. 

The cars are required for use on the extensive network of 
electric lines which will eventually connect the environs of 
Manchester and Liverpool with the bugy towns en route. 

The company have acted wisely in deciding to adopt one 
type of car as their standard for use on all. their lines, 
as by so doing they will be in a more favourable position to 
buy cheaply, and also minimise the number of spare parta 
which they will need to keep in hand. - 

It will be noticed from the above summary that a 
thoroughly serviceable type of car is required, with a large 
seating capacity for its size, and that the now fashionable 
reversed pattern of staircase is specified. The trucks 
tendered for must be of either Brill" or“ Peckham " type, 
but it is open to tenderers to offer other makes of trucks as 
an alternative. 

In the same manner, while preference is expressed for 
motors of either Thomson-Houston or Westinghouse type, 
the saving clause ** or ether approved type" is now inserted. 
This is an improvement on other specifications for electrical 
equipments which have come under our notice where the 
choice of make of motor has been very restricted. 

Powerful hand brakes are specified for the trucks, and in 
addition electrical emergency brake arrangements on the 
controllers. 

The specified date of delivery for 50 complete cars is 
December 31st, 1901, and the specification goes on to say 
that delivery may be deferred at the option of the purchaser 
until October 31st, 1901. We have taken this as a misprint 
for October 31st, 1902. 

The chief feature of the general conditions needing 
special attention at the hands of the tenderers is the unsatis- 
factory provision for arbitration is cases of dispute. If on 
any point the contractors and purchasers find themselves 
unable to come to a satisfactory agreement, the matter is to 
be referred to the engineers, “ whose decision shall be binding 
upon the contractors,” This policy we hold to be unjustifi- 
able, as it places the onus of deciding upon a party who is the 
paid agent of one of the disputants. Such an arrangement is 
unsavisfactory from many standpoints, but we conceive it to 
be raost unfair to the engineers, who are thus placed in an 
invidious position they ought not to be called upon to fill. 
In our opinion it should be an invariable. rule in all com- 
mercial contracts that either party to the contract should 
have, in case of dispute, as a final resort, the right to place 
the matter in the hands of an entirely independent arbitrator. 
Any so-called arbitration proposal which does not embody 
this principle should be protested against, no matter how 
fair-minded and high-principled the particular firm thus 
appointed final referee may be. 


LONDON COUNTY COUNCIL. 


THE Council at last week's meeting decided to advance £10,000 to 
the Stepney Borough Council for electric lighting purposes. 

Electric Traction.—Among the questions raised on the motion for 
the reception of the report of the Highways Committee was one by 
Earl Russell, who asked the chairman whether he had read the 
criticisms of the press on Prof. Kennedy’s form of conduit. In 
reply, Mr. J. W. Benn stated that he was informed that Prof. 
Kennedy was quite able to meet the criticisms. Meanwhile the 
Committee had attached sufficient importance to the criticisms to 
collect and forward them to the consulting’ engineer for report to 
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the Committee. The chairman of the Committee, replying to 
Messrs. Gilbert, Baines and H. Williams, stated that it would be 
necessary to arrange another meeting at Camberwell in order that 
the new members of the Council might inspect the proposals for 
the development of electric traction. The type of car at the 
Camberwell depót was pretty much the same as the Committee 
would recommend to the Council. As to whether the system had 
been finally settled upon, it could not be final untii the Board of 
Trade had d an opinion upon it. Until that hal been 
done Prof. Kennedy would doubtless accept any suggestions to 
improve his system. 

Electric Lighting Orders.—The Council decided last February to 
again suggest to the Board of Trade that in the provisional orders 
of the present session the maximum price to be charged to con- 
sumers should be fixed at 5d. per unit instead of 8d. as in previous 
orders. In this connection the Highways Committee referred to 
the Board of Trade inquiry recently held in regard to the matter, 
and to the statement of Sir Courtenay Boyle that a 7d. maximum 
would be adopted as the normal rate in ordinary cases, and 6d. per 
unit in large populous places. The Committee, in commenting 
upon the subject, expressed the opinion that the decision of the 
Board was a satisfactory result of the Council’s efforts in that 
direction. 

With regard to the order applied for by the St. Marylebone 
Borough Council, the Highways Committee mentioned that the 
suggestions made by the Council have been adopted by the Board 
of Trade, and the maximum price per unit, after the first 20, which 
are to be paid for at the rate of 7d., has been fixed at 6d. The 
Council suggested to the Board of Trade that the application of the 
Marylebone Electric Supply Corporation for an order should not be 
entertained, or that, if allowed to proceed, certain amendments 
should he made in it, and most of these have been adopted. The 
Board has intimated that, after full consideration of the circum- 
stances, it has decided to grant both the orders referred to, 


and to leave to Parliament the decision of the question whether any, 


and if so what, supply of electricity is to be authorised in the 
borough in competition with the supply now given by the Metro- 
politan Electric Supply Company. Both the orders have been 
inserted in a Confirmation Bill. 

Wiremen v. Carpenters.—The report of the General Purposes 
Committee reminded the Council of the recent reference to consider 
the advisability of amending the standing orders as to contracts in 
order to provide that the trades to be employed in the more 
important sections of any works to be carried out under contract, 
should be specified in a schedule to be added to the contract. The 
question had been raised by the Asylums Committee who had 
experienced difficulty at the Horton Asylum in consequence of the 
casing and capping in connection with the electric lighting installa- 
tion being fixed by wiremen, whereas the Amalgamated Society of 
Carpenters and Joiners claimed that the work should be done by 
carpenters. At the time the Asylums Committee stated they had 
asked the contractors to employ carpenters for the work, but in the 
absence of any stipulation in the contract, they had declined to do 
80, and the Committee were unable to insist upon the contractors 
complying with the request. To meet similar cases in the future, 
the Committee had made the suggestion that it would be well to 

ify in contracts the trades to be employed in the more 
important sections of the work for the carrying out of which the 
contract was arranged. Having fully considered the question, the 
General Purposes Committee expressed the opinion that it would be 
inexpedient to amend the standing orders in the direction suggested, 
and they submitted a recommendation accordingly. 

Mr. G. Dew proposed, in the interest of electrical workers, that 
the recommendation should be referred back to the Committee for 
further consideration. 

Mr. H. R. TAYLOR seconded the amendment, because he con- 
sidered that the trade unions concerned should have an opportunity 
of stating their views before the Committee. 

Mr. J. Burns said the question was one of serious principle, not 
affecting one trade only, but sometimes as many as 100 trades, 
which might be included in a contract schedule. If the 
Council | ioe preferential treatment to two trades as to the 
line of demarcation, they would be establishing a precedent of 
which they would one day probably see the folly. If the Council 
stipulated in the schedule the type of trade and class of trade which 
should do a certain class of work, they would be departing from the 
principle laid down in the standing orders with regard to labour, 
which was that contractors were required to observe the hours of 
labour and rates of wages which in practice obtain and were agreed 
upon between the masters and the men themselves. The employers 
and the men should draw the line of demarcation, and when 
they had agreed upon that the Council would have no difficulty 
in adjusting their contracts to it. But if the Council specified 
the trade, they would embark upon a sea of trouble of which no one 
could see the end. He suggested that all the London trades should 
adjust their differences together. ; 

Mr. E. A. CORNWALL, acting chairman of the Committee, ex- 
pressed the hope that the Council would not send the recommenda- 
tion back. The Committee had found it quite impracticable to do 
as was suggested by the Asylums Committee, and he understood 


that that Committee was now satisfied with the recommendation, 


and did not desire to press the point. The speaker contended that 
they would not be consulting the interests of the other trades 
unions or of the Council if the question was allowed to remain 
open. 

After some observations by Lord Welby and Messrs. H. Williams 
and H. Gosling the amendment was put, when eight votes were 
received in its favour and the remainder against it. The amend- 
ment was therefore rejected and the recommendation was then 
agreed to. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


6,191. "Improvements in electric light and power appliances." R. L. WooD. 
March 25th. 

6,207. Improved method of and means for automatically switcbing off the 
current in trolley wires used for electric traction in case of a breakage or other 


accident.“ R. Swaves, F, SrAMFORD, and R. A. SwALks. March 25th. 


6,242. "Improvements in or connected with electric demand indicators." 
W. Cowpgroy. March 25th i 

6,246. ‘Process for the application of metallic coating to plates and any 
desired material, framed or otherwise for the permanent fixation of photo- 
graphs," C. P. H. AHRLE, THE METTALLINE PLATTEM GESELLSCHAFT M. B. H. 
March 25th. l 

6,258. “Improvements in electrical switches and like contact devices.” J. J. 
Glass. March 25th. 

6,271. “Improvements in or relating to telegraphio or telautographio 
apparatus.“ A. J. BouLr. (E. C. Gruhn.) March 26th. 

6.280. Improvements in electrical controller switches for electric olrouits.” 
A. ECKSTEIN and D. B. MELLIT. March 96th | 

6,317. "Improvements in apparatus for the manufacture of electrical in. 
sulating material, and for the testing of the insulation of electrío conductors." 
E. A. CLAREMONT. March 26th. 

6.327. ‘Improvements relating to insulated joints or connections for railways 
and similar rails.” H. H. Laxe. (The Weber Railway and Joint Manufacturing 
Company, United States of America.) March 26th. 

6,852, "Improvement in electric accumulators.” B. M. Dnaxx and J. M. 
GorHam. March 26th. 

6,858. Improvements in or relating to electric ignition devices for internal 
combustion engines." A. F. ALDRIDGE and C. M. LiNLEy. March 26th. 

6,868, ‘Improvements in electric accumulators.” A. CARTER. March 26th, 
6,870. “Improvements in electrical means for preventing collisions on rail- 
ways, tramways, and the like." J. WAKNER and F. Wanner. March 26th. l 

6,888. “Improvements in protectors for overhead electrical tramway wires. 
L. Cooper. March 27th. 

6,998. * New or improved means or apparatus to be employed in or for the 
covering or fixing of roofs to the tops of electrical tramcars.” C. H. WILKINSON, 
March th. 

6,896. "Improvements in telegraph apparatus.“ ©.A.BEREND. March th. 

6,408. “ Improvements in automatic electric circuit breakers.” A. ECKSTEIN 
and D. B. MELLIs. March 27th. 

6,445. "Improvements relating to switch mechanism, more especially 
applicable for use in electric motors." H. LAMM. March 27th. : 

6,464. '' A new or improved grid or electrode for retaining plumbio oxides in 
accumulators to prevent disintegration during charging and discharging.” 
E. J. CLARK. March 27th. 

6,460. "Improvements in electrical sianalling appliances for steam, electrical, 
and other railways.” R. BARTELMUS. March 27th. 

6,581. ‘Improvements in eleotric ignition devices for explosion motors." 
B. M. Turner and R. T. 8s11TH. March 28th. 

6,554. “A new or improved means of varying the current in electro- 
motors." C. A. CaARUS-WiLsON and E. H. TYLER, March 28th. 

6,587. “Improvements in watertight electric bells." A. Eckstein and H. J. 
Coates. March 29th. 

6,594. “A hew and improved method of and apparatus for connecting 
electrical wires or conductors," W. H. WEoUELIN. March 29th. 

6,597. **Improvemente in apparatus for use in wireless telegraphy.” 8. G. 
Brown. March 29th. 

6,015. "Improvements in arc lamps.“ H. BREMER. March th. 

6,61% “Improvements in charging devices for electromobiles." Tur BRITISH 
TuoxsoN-Hovsrox COMPANY, LIMITED. (C. D. Haskins, United States.) March 
29th. ( Complete.) 

6,820. “Improvements in drying electric cables and other goods, and in 
apparatus therefor.” G. E. Hzvr-Dr.. March 9 b. 

6,624. ‘Improvements in and relating to automatic magnetic cirouit 
breakers.” W.R.Lakxr. (W. M. Scott, United States.) March 20th. . 

685. ‘Improvements in and relating to automatic cp hg circuit 
breakers.” W. R. Laxe. (W. M. Scott, United States.) March 39th. 

6,645. ‘Relay for telegraphic purposes.” C. A. T. JIxxsxx and H. S. R. 
SiEVEKING. March 29th. 

6,648. “Improvements in the process of electrically pulverising metals.” 
W. Loxeman. (P. Bary, France.) March 20th. . 

6,649. "Improvements in heater cut-outs and holders for electrolytic incan- 
descent lamps.” W. HooxER. March 20th. 

6,660. "Improved double-action electric bell.” B. BRANDER. March 80th. 

6,663. ‘Improvements in electrical measuring instruments.“ CROMPTON AND 
Co. LIMITED, and W. A. Paice. March 80th. 

6,720. “Improvements in means for driving dynamo-electric machines.” 
A. A. JoRDAN and A. C. Oakes. March 80th. 

6,728. ‘Improvements in means for applying the active material to the 
plates of secondary batteries." T. PESCATORE. arch 80t 

6,789. “Improvements in and connected with the distillation or utilisation 
of tar, pitch, petroleum and other hydro-carbon mixtures, and the extraction 
of carbon suitable for the manufacture of electrodes, calcium carbide, and other 
industrial products." L. Gastar. March 80th. 

6,19. “Improvements relating to insulating substances." G. KORNER. 
March 80th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 
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of opposition from local authorities. 

A rank outsider of a philosophical turn of mind would at 
once say, * What is the use of worrying ? It seems quite 
clear in this case that the Government is agin you, so why 
not cease from further exertion, and let the local authorities 
themselves do all the tramway work, bearing in mind the 
great bias in their favour on the part of the powers that 
be?” 

Municipalisation may be all very well in its way, but one 
has only to see how the true development of electric traction 
gives rise to lines running through the areas of many local 
authorities, in order to recognise the impossibility of such a 
position. United action is not to be thought of : adjacent 
local authorities are always too jealous of one another to 
agree about anything except that they shall differ ; and the 
field for private enterprise in electric traction, so far from 
being closed, is, as a matter of fact, hardly opened up as yet. 
There is and can be no true alternative to private enterprise 
in regard to the full development of electric lines except that 
of State ownership, and in this respect they resemble our 
railway lines and systems, No one has yet suggested that 
the various local authorities should purchase, take over 
or work the railways of this country, big or small; and 
no one ought to be so muddle-headed as not to see the 
tendency of electric lines to develop in a similar e to 


that of the railways. 


Returning to the main question, however, it seems more 


than time that legislation shonld—if the above reasoning be 
< © 
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correct—take a tendency towards easing the way for private 
enterprise. At present the tendency appears to be dead 
against it, and one may, therefore, justifiably consider the 
present moment an opportune one for taking some steps to 
bring about a better state of things all round. 

For one reason, the Light Railways Act of 1896 expires 
this year, and must, therefore, either, be renewed, amended, 
or dropped altogether. As a matter of fact, as our readers 
will doubtless know, the present Government has already 
introduced a Bill to continue and amend the Act, proposing 
amongst other matters a prolongation of the powers under 
the Act for a further period of five years, also the appoint- 
ment of a second paid Commissioner, and an increase in the 
amount of Government contribution by way of special 
advances to light railways properly so called. Very much 
more than this, however, ought to be effected in the way of 
amendment if the Light Railways Act is to be of any real 
service for the development of electric traction ; and, indeed, 
one would have thought that a new Parliament, with probably 
a long life before it, should be able to find time for dealing 
more elaborately and fully with the whole subject and both 
Acts, even allowing for all the fads and fancies that are 
brought forward to waste the time of Parliamentary 
Sessions. | 

It, therefore, behoves those who wish to see electric 
traction put on a sound and fair footing, to use every 
effort possible in the way of forcing upon Parliament the 
conviction that, matters at present are in a most unsatisfactory 
condition, and ought at once to be remedied. How can this 
best be done, and in what direction is improvement to be 
sought ? 

An answer to the first question is not very easy to give. 
True, there is a Tramways and Light Railways Association, 
which was formed a little while ago, but so far no public 
sign of movement in this direction has been made by it. 
Possibly steps are being taken in the matter, resulte of which 
will show themselves by and by; but it certainly seems 
imperatively necessary that those interested in the more 
rapid and easy development of electric traction should act at 
once if anything is to be done at all. 

We would suggest that a general meeting of all concerned 
in the industry be called in order to give vent to expressions 
of opinion and experience with regard to the working of 
both the Tramways and the Light Railways Act. This 
might very properly be taken in hand by such a body as the 
London Chamber of Commerce, and one resultant action 
should be the appointment of a committee to go into the 
matter fully and draw up & report which might not only 
attract public attention to the subject, but also exercise 
some influence upon Government procedure. 

In regard to the second point, or the question of what 
changes ought to be made, there is, of course, much to say 
and many details to discuss. Broadly speaking, however, 
in the first instance, the feeling seems pretty general that 
both Acts already mentioned have many good and advisable 
features, but are also loaded with impossible conditions, and 
that the best plan would be either to repeal them both and 
make one good Act out of the serviceable portions applicable 
to tramways, tramroads, and light railways strictly so-called, 
or else amend the Tramways Act in certain particulars and 
strengthen the Light Railways Act stil more in several 
directions. 


Taking the latter course, there are at least five distinct 
features which ought absolutely to be struck out of the 
Tramways Act, and these are the limitation of tenure to 21 
years only; the consent of local authorities as a condition 
precedent ; the terms of purchase under the 43rd clause 
(i.e, “the then value," &c.); the limitation of a lease to 21 
years only ; and the necessity for obtaining consent of 
frontagers. | | 

Doubtless there are plenty of other points which may be 
raised, but the above are the most important, and are those 
which have helped to militate so strongly against real 
development in tramway work of any kind. 

Dealing with the Light Railways Act, which should then 
be utilised for light railways strictly so-called, the amend- 
ments which ought to be effected lie in the direction of 
taking out, and of avoiding in practice, all references, real 
or indirect, to the Tramways Act of 1870. The orders 
under this Act should, in regard to procedure, rather follow 
the routine of provisional orders made by the Board of 
Trade, or still better, the routine now worked out for 
provisional orders under the Scottish Private Legislature 
Procedure Act of 1899, with direct reference to Parliament 
rather than to the Board of Trade—a nondescript body 
which is already far too heavily taxed with work and 
obligations. 

If, however, the only hope of electric traction interests is 
to lie in the Light Railways Act alone, then to enable the 
promotion and construction of street tramways under this 
Act, some very marked changes must be effected in this 
measure before it can give true satisfaction, and we hope to 
see these changes carried out during the present session 
when the subject comes up for consideration. 

To begin with, there are two points in regard to which 

the practice has been absolutely at fault. First, a light 
railway application ought not to be refused a hearing or be 
thrown out because the consents of local authorities may not 
have been secured. The Commissioners or Parliament 
ought to very carefully consider the circumstances of the 
case before allowing non-consent or even active opposition 
to affect the whole procedure. The Light Railway Com- 
missioners are, indeed, in essence, specially empowered to 
recommend the granting of an Order where no consent has 
been given, but frequently, as stated, the fact of such non- 
consent has proved sufficient to secure the failure of an 
application. 
Then, applications have been refused a hearing simply 
because the lines to which they referred lay wholly each in 
the area of a single urban local authority. It is, perhaps, a 
stretch ‘of imagination to call a suburban street tramway a 
“light railway," but if these lines cannot be economically 
constructed and worked under the Tramways Act, facility 
ought to be given for them in some other way; and hence 
the use made of the Light Railways Act. 

The number of Commissioners ought to be increased, and 
they should be paid servants of the country, appointed for a 
reasonable term of years; and in that case they should be 
invested with fuller powers, not merely with respect to the 
details of new applications for light railways, but they should 
also be able to vary in connection therewith the existing 
powers of lines of which the light railways may be ex- 
tensions or with which they may connect; and this even tò 
the extent if necessary of giving compulsory running powers. 
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Such are a few of the alterations and amendments that a 
brief glance at the subject will permit us to mention; there 
are doubtless ten times as many, which those who have daily 
experience of the work will be able at once to suggest, and 
we hope sincerely that they will not only have the chance of 
bringing forward into prominent notice all the objectionable 
features in both Acts, but that they will also have the 
supreme satisfaction, before the session is finished, of sceing 
the result of their work in the shape of at least one suit- 
ably amended Act on the statute book, but preferably fio. 


WE now find Mr. Arnold-Forster labour- 
ing to prove the Belleville boiler not so 
bad as painted. In one breath he frankly 
and freely accepts the report of the Committee and. proceeds 
to praise the Belleville boiler. Of course, the Committec's 
report was unpalatable, 


Our 
Naval Boilers. 


none of it. For years the Engineer backed the Belleville. 
It did not matter that the tubes of the boiler were 150 
diameters long, that they sloped at 2° or 3° only, and’ had 
nozzles at inlet and outlet. All these and other faults 
existed all along, but our contemporary has learned the 
truth at last, and does what is right in putting the Belle- 
ville in a class of its own, and all other water - tube 
boilers in another. We cannot do this: we hope the Belle- 
ville is alone in one class, but there are two other classes— 
large tube boilers and small tube boilers; and each of these 
Classes has two divisions—those in which there is provision 
for preventing smoke, and those in which this is absent. 
There are thus really five main classes of water-tube boilers, 
and these, of course, shade off by more or less insensible 
gradations into each other. The Engineer now writes to 
reassure its readers on water-tube boilers generally, and to 
show them that the Belleville was, and is, sui generis. The 
pity of it all is that all the time the Admiralty were plung- 
ing the country into danger, the two heavy engineering 
journals were helping them on in face of the most obvious 
facts. Reassurance from sources that have been so easily 
led astray loses much of its value. The Engineer is like the 
newly-converted sinner, full of horror at the enormity of its 
past sins, and preaching repentance. — Engineering, however, 
is in the position of the unconverted sinner, restrained 
from sin and thrust into saintly company, where it feels most 
uncomfortable. It hesitates to fly in the face of the Com- 
mittee, yet would much like to do so. 


ä THE question of electrolytic action due 
"EI Pe Sas to stray currents has been brought, by the 

- recent unfortunate decision of the House 
of Lords Committee in the case of the Sheffield Corporations 
Bill, into a position of prominence wholly out of proportion 
to the merits of the case. As we pointed out last week— 
and on previous occasions—there is not the least ground for 
apprehension on this score, 80 long as ordinary precautions 
are observed. To adduce American experiences as applicable 
to British conditions is a palpable absurdity ; in America 
there are no regulations to be complied with, tramway under- 
takers carrying on their business in their own way and 
taking all risks. Now, herein lies the injustice of the new 
decision, The Board of Trade was authorised to make 
regulations for the prevention of electrolysis, but, apparently, 
even when these regulations are obeyed to the letter by 


The Times, too, attacked the Com- 
mittee and defended the boiler, but the Engineer will have 


tramway undertakers, the latter will 5/1 % be liable for 
damages ! 

If the precautions required by the Board of Trade are 
inadequate for the prevention of electrolytic injury, let them 
be abolished altogether. 

As a matter of fact, the action of the Committee implies 
an attack upon the efficacy of these precautions, and, there- 
fore, upon the ability of the Board of Trade to draw up 
efficient regulations, Such an attack, proceeding from a 
committee of non-experts, and based upon mere theoretical 
surmise without a scrap of experimental evidence, cannot be 
too strongly censured. As one of our correspondents points 
out, the question of principle was settled as long ago as 
1893 by a Joint Committee of the Lords and Commons, 
which heard an immense amount of evidence, and agreed 
upon a comprehensive clause to be inserted in all Bills and 
provisional orders; au extract from this clause reads as 
follows :— | 

The exercise of the powers by this Act conferred with respect to 
the use of electric power, shall be subject to regulations set forth in 
the schedule to this Act, and to any regulations which 
may be added thereto, or substituted therefor, respectively, 
by any order which the Board of Trade may, and which 
they are hereby empowered to make from time to time, as or 
when they may think fit, for regulating the employment of insu- 
lated returns or of uninsulated metallic returns of low resistance, 
for preventing fusion or injurious electrolytic action of or on 
gas or water pipes, or other metallic pipes, structures, or sub- 
stances i 

The Committee further stated that they were of opinion 
that it was not to the interest of the public to insist upon 
electrical tramways using an insulated return conductor, and 
that such insistence would retard the development of electric 
traction. And so it would. | 

lk the gas and water companies, through the interested 
statements of magneticians with quite a different axe to 
grind (viz., at Kew) have been led to fear electrolysis under 
the present regulations, let them approach the Board of 
Trade, which is the duly constituted authority on the 
subject. 

We repeat that the alleged danger of electrolytic injury is 
under existing conditions a chimera. What we really fear, 
with only too good grounds, is that, having obtained their 
clause, the gas and water companies will proceed to demand 
compensation for all kinds of corrosion, such as is constantly 
met with in buried pipes, and the unhappy electrica 
industry will be compelled to pay for sins of which it is 
entirely innocent. For who is to prove that a given case of 
corrosion is vo/ due to electrolysis? The evidence of Mr. 
A, L. C. Fell, electrical engineer and manager of the Shef- 
field tramways, as to instances of corrosion prior to the advent 
of electric traction, shows what the Corporation may look 
forward to; and an interesting note, which we publish on 
another page, goes far in support of our contention that the 
new clause is a most unjust imposition upon the electrical 
industry. The difficulty of obtaining capital for electrical 
undertakings is already a heavy handicap to British enter- 
prise; the suggestion implied by the clause, of possible 
heavy liabilities in the future, cannot fail to add to this 
burden. 


Electrocution.—Our New York namesake thinks it high 
time that a thoroughly scientific investigation were made of 
the subject of electrocution as practised at certain Ameri- 
can prisons, There is doubt as to whether the desired result 
is brought about instantaneously as it ought to be. Our 
contemporary advocates the insistence upon the appointment 
of a commissio of experts to investigate the actual 
condition of the next person executed in this way, to discover 
if he be really dead or only in a state of coma, such as many 
people have experienced from severe electric shock with 
subsequent complete recovery. This matter is urged by 
our exchange in the interest of humanity, which revolts at 
methods of execution other than the swiftest and least 
painful that modern science can devise. 


D 
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ELECTRO-MAGNETIC COILS AND 
PLUNGERS. 


By RANKIN KENNEDY. 


T'urs simple combination, so much used in electrical appli- 
ances, has not, so far as the author can ascertain, been 
treated by anyone applying the modern views of magnetism 
thereto, Perhaps nothing better is to be found on the sub- 
ject than Chapter VIII. in the book of Prof. Silvanug, 
Thompson, ** The Electro-magnet,” but it doesnot go further 
than calculating the intensity of magnetic force at any 
point on the axis of a long solenoid, and some speculative 
views as to what happens with permanent magnet plungers, 
long plungers and short plungers, all very interesting from 
the point of view of the author. 

Perhaps the coil and plunger can be best treated as an electro- 
motor, which indeed it is, even in its most elementary form. 
Referring to fig. 1, the coil carries a current of 10 amperes, 


which acts on the core, producing a magnetic field as shown by 
the dotted curves. It is evident that the wires or con- 
ductors cut the field precisely as do they in a motor, hence 
the field magnet (the core or plunger) will be drawn in or 
the coil drawn up, the action and reaction being opposite 
and equal. 

As the plunger of straight bar form is about the worst 
form of field magnet, even for a simple solenoid, it is difficult 
to calculate the total flux cutting the coils; but given this 
total flux or induction, the number of turns cut across, and 
the current, we can arrive at once at the pull in pounds on 
the plunger. 

The pull on a conductor in the magnetic field of a motor is 
equal to 

F = CR x 00000685. 


Where F is maximum drag on conductor in pounds per 
foot of length, 

induction in C.G.S lines per square cm. 
cutting through the conductors. 

In a common arc lamp solenoid B may, and often does, 
reach a value of 625; calculated by the above formula, this 
induction would give 0°04 lb. per foot of wire cnt in the 
coil carrying 10 amperes. 

A reference to fig. 1, however, will show that no more than 
half the coils of wire can be cut by the field when one half 
of the coil is filled by the plunger. 

Let us consider different cases. Fig. 1 is a case where 
coil and plunger are equal in length, and we have just 
glanced at its magnetic condition when the plunger end is half 
way down the coil. In this position the distribution of the 
magnetic field is much as shown ; one half of the flux cuts 
one half of the coil at right angles to the axis, and there can 
be found a point along the axis of the plunger where the flux 
is at à maximum in the plunger. This is an important 
point; it is shown at a b in fig. 1. It is a little bit below 
the centre of the plunger, so that when haff the plunger is 
in the coil a few of the lines of the field will re-enter, 
cutting the coil in the reverse direction. 

As the core, or plunger, goes down into the coil, this 
re-entering of the lines in the reverse direction increases 
until, when the plunger has reached the far end, as many 
lines cut the coil going out of one end of the plunger as cut 
it going in at the other end, so that there can be no pull one 


H = 


way or other, both fields being equal. This is the case of 
fig. 2. The coil lies in two equal and opposite fields of 


! 


magnetic force or lines at right angles to its axis; it is this 
field at right angles to the axis of the coil which we must 
deal with in all solenoidal reactions ; not the field parallel to 
the axis. | 

If the plunger is longer thau the coil, it will arrive at a 
position of equilibrium, with ends protruding equally, as in 
fig. 3. The two fields of force are acting equally on the coil, 
and if the core is pulled steadily out we will get more and 
more of the one field removed from it, until a point is 
reached where the action of the other field is à maximum. 

With a straight bar plunger and coil the field is compli- 
cated by leakage, the large air-gap allowing the lines to bend 
round and re-enter the core. But if we could measure the 
induction through the plunger at the point a 4, fig. 4, just at 
the mouth of the coil, we should find this induction a maximum 


when the pull on the plunger isa maximum. When the pull on 
the plunger is xil, i.e., when it is in the coil in equilibrium, 
the line a b, i.e., the section of the plunger through which 
the induction is a maximum, coincides with the middle of the 
coil, as in fig. 3. As the plunger is still further pulled out 
its magnetism falls, and line a, b, recedes. 


In treating of irregular cones and tubes used as 
plungers, this law that the sectional line of the plunger, 
where the induction arrives at a maximum, coincides with 
the middle of the coil, decides the position of the plunger 
when it comes into equilibrium. 

Now let us consider a better field magnet for the coil. 
Let the core be long and bent into a horse-shoe. It is of 
little practical use considering the position of a core end above 
the middle of a coil, Fig. 5 shows a coil and horse-shoe 
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plunger. In this case we have the lines of force conducted 
round the yoke and flowing in one direction only through 
the sides of the coil; we have done away with one of the 
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Fra. 5. 


fields, and the pull goes on rapidly increasing nntil the core 
projects a little beyond the lower end. In some arc lamps 
each leg of the horse-shoe enters a separate coil. 

The induction in the case of à horse-shoe plunger comes 
within more easily calculable limits. We have, say, for its 
maximum position, number of turns of wire in the coil x by 
amperes flowing = N c, and we have the sectional area and 
length of plungers, also approximate area and length of air- 
gap, from which we can arrive approximately at the value 
of the induction in the air-gap. This induction known, the 
pull can be calculated by the formula already given. 

Still, a plain horse-shoe of round or flat iron produces a 
straggling ill-defined field of force. "The polar surfaces are 
small, but it is a great improvement on the straight bar, 
where a great pull over a fairly long range is required, with 
small waste of energy. 

Considered from these points of view, the best form of 
plunger and coil should be designed to make the coil wide 
and thin, and to use soft iron tubes inside and outside; in 
fact, a scientific construction of the horse-shoe type of 
plunger. 


Here, in fig. 6, is a section of a coil, with an inner and 


outer soft iron tube, connected by a circular yoke, the outer 
tube forming a mantel over the coil. 


We are now coming nearer to a series-wound motor. "The 
wires in the air-gap at / are the armature conductors, those 
above the air-gap the field winding; it is not necessary for 
me to show how easily the pull on this plunger can be 
calculated for any position. It may be pointed out 
that by making the tubes thin enough above their polar 
faces, they can be saturated magnetically so that the pull 
will be proportional to the current. "This is the beginning 
of the higher development of the coil and plunger. 


If, now, we divide the coil into two coils, one an armature, 


and the other a field coil, we shall be able to pull the plunger 
up or down by reversing the current in either half. 

A further development arrives at a coil and plunger of 
the shunt motor type, fig. 7, a main coil forming the 
armature and a fine wire shunt coil forming the field winding, 
together with an outer and inner tube with polar faces. 
Here we have a constant field, and the plunger may be 
driven up or down according to the direction of the currents 
in the coils, 

Another modification of the coil and plunger which is 
designed to give a long range of equal pull or push of small 
force, Consists of a long solenoid with a still longer plunger. 


The plunger carries a magnetising coil wound in two sections, 
producing a pole in the middle. The sectional area of the 
plunger and the power of the magnetising coil must be so 
designed that the plunger is magnetically saturated by its 
own coil. A current in the long solenoid outside will pull 
with’ a long equal range either up or down, according to 


Shunt coil. 


FId. 7. 


the direction of the current in the coil. In Lord Kelvin's 
recording instruments this coil and plunger is used ; it has 
also been used in an arc lamp. 

A very powerful coil and plunger, a modification of the 
foregoing one, was applied by the author to a machine for 
striking a heavy blow ; it is sketched in fig. 8. The coil is 
ironclad, and has two ring-shaped inner poles, N, 8, and a 
plunger to loosely fit the bore. This plunger has cut into it 
a series of grooves in which the armature winding is 
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wound, to produce a pole in the middle and one at each 
end ; the length of the core is equal to the length of the iron- 
clad coil plus the length of the stroke. This is a most 
powerful solenoid and core, or coil and plunger, and may 


pet be of considerable use in mechanism. 


A long solenoid with two long horse-shoe permanent 
magnets can be used for an equable pull over a considerable 
range; but permanent magnete are not really permanent 
when acted upon for any length of time by solenoids. 


——— e 


Belleville Boilers.—A Plymouth correspondent of the 
Pall Mall Gazette states that the Admiralty has cancelled 
the order to Keyham Factory to construct 36 Belleville 
water-tube boilers for the cruiser Encounter, and has directed 
that the boilers shall be of the Dürr type. The Encounter 
will be the first vessel in the British Navy fitted with such 
boilers. The chief engineer of Keyham Dockyard will 
proceed to the Diirr Engineering Works, in Germany, to 
obtain working designs. It is also stated that it has been 
definitely decided to supply the battleship Montagu with 
Belleville boilers, but those of the Yarrow large tube type 
are to be fitted in the new battleship Queen. p 
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INSULATION ON CABLES. 


Mr. Mervyn O'GonwAN's paper, read before the Institu- 
tion of Electrical Engineers on March 7th, with the discus- 
sion thereon, is rather too long for publication here in fall ; 
we propose, therefore, to give it in abstract, together with a 
few notes on what appears to us to be the limits of practi- 
cability of his scheme of cable design. 
materials cost from 10 to 18 times as much as the labour 
expended upon them. A factory with 150 skilled and 150 
unskilled hands can turn over £300,000 worth of goods in 
a year, če, £2,000 per skilled man, without complex 
machinery; it is therefore essential to buy with the ntmost 
discretion, and to study the materials. 

The cost of cables is the determining element in deciding 
for alternate or for direct currents, two-phase or three-phase 
working, high voltage or low voltage. In the case of a 
large low-tension cable conveying, say, 1,000 Kw., when the 
dielectric has become valueless after an interval which may 
on the ordinary allowances for deterioration be fixed at 30 
years, the value of the copper remains unaltered, say, up to 
10 per cent. of the value of the cable (supposed drawn into 
& duct). In the case of such a high tension as 10,000 volts, 
however, should the cable become worthless, the amount 
of copper in it is too small to be reclaimed, and at the end 
of 30 years’ life, a low tension cable is worth 50 per cent. 
more than its rival. A high tension cable, though a riskier 
thing to make than a low tension one, is more profitable, and 
a better advertisement. 

Price lists still provide somewhat misleading schedules 
which show an increase of about 20 per cent. in price to 
correspond with a large though almost useless gain in the 
measured megohms per mile ; whereas, whatever superiority 
there may be in a dearer quality of rubber, for example, is 
entirely dependent on the good faith of the maker, and is 
usually unverified by the purchaser, however scrupulously he 
exacts his extra megohms. Those who are ignorant on the 
subject must rely on the well-established maker's reputation 
to the detriment of new firms, however good their product 
and however cheap. 

Searchers after cheapness turned their attention naturally 
to the dielectrie, which was six times the price of copper, 
and their quest proceeded in four steps :—(1). The degrading 
of rubber with chalk, &c. (sometimes to excess), and 
vulcanising it; (2) The employment of metallic tubes, at first 
rigid and later flexible, these being.generally lead tubes, con- 
taining cotton, jute, oiled paper, &c.; (3) 'The rigorous 
search for waterproof oils, gums, asphalte, celluloid, bitumen ; 
(4) Discarding flexible dielectrics in favour of bare copper 
supported in conduits. 

Process (1) i8 a move in the right direction ; but when 
too much loading is given to any rubber, the latter gives 


way before very long, as is well known in the case of cheap. 


garden-hose. If such an excess as this is not reached, there 
is still danger that the rubber may fail to envelop the 
particles. 

The relative prices of rubber and of such hygroscopic 
materials are somewhat as follows :— 


£ per ton. 
Para rubber aes eta oe .. 400 
Congo rubber (balls) I des T .. 300 
Celluloid .. d T a . 200 
Amber grease MP.105°F... bade us 26 
Hard grease M.P. 114—116° F. "3 ee 33 
Refined special cotton oil - gu ys 16:25 
Oxidised cotton oil (nenny solid) 85 925 26 
Thick resin oil ET T 11:25 
Ordinary resin oil bus A P is 6 
Resin ; - m ix x 6 
Mineral oil ae ae — T 5o 4°5 
Pitch ... from £40 to 2°25 
Stearine pitch (exible) “ai 515 


Hydrocarbons other than rubber are mon supported on 
fibrous bases, which themselves vary largely in price, and 
have different advantages dependent on their cellular 


structure, Thus :— 
Good cotton (Egyptian) free from sheive 7d. per lb. 
Good linen yarn unbleached T 7d. „ 
Fine manilla paper.. bd. „ 
Good fine ime free from dirt and sheive 3d. 17 
Wood paper.. "i lid. ,, 


„As regards permanency, the best 1 are unsized 


In a cable factory, 


manilla paper and fine jute. Certain dielectrics, excellent in 
other respects, in the course of a year develop crystalline 
structure, and the insulator when bent falls to powder. This 
is a common and more dangerous defect than is generally 
realised, and is often in evidence when such a cable is with- 
drawn from one site and laid in another. 

High megohms per mile of cable are important only in 
feeders to facilitate fault finding, and unimportant in dis- 
tributor cables and house wires where there are many 
terminals. The number of probable terminals per mile of 
distributor, or“ pointe" per mile of house wire, settles the 


useful insulation by giving a measure of the weakest part of 


the circuit. Ifthe allowable leakage at any exposed point, 
say on a porcelain block, is 10 megohms, the leakage to be 
allowed on the cable connecting these points might be about 
10 megohms also; we are thus led to tolerate in practice a 
cable test of, say, 1 megohm per mile for house-wires and 
distributors. Such wires are quite satisfactory when a con- 
sumer's premises are supplied by a separate transformer. 
Ten times this might be required when the supply comes from 
a low-tension network ; but even there the insulation need 
not be so good when there are only small local networks 
supplied by small sub-stations not interconnected. The 
advantage of getting such a low test admitted, is that it 
throws open to research, and later perhaps to practical use, a 
large number of otherwise impossible substances, such as 
celluloid, low grade acid-free pitch, clay, perhaps even some 


. such chemical treatment as case-hardening on iron con- 


ductors, rust, oxide on aluminium conductors, &c. A further 
advantage of low insulation is that it diminishes the pro- 
bability of high oscillating pressures when: metallic switches 
are opened. 

Experience proves that sufficient security is obtained with 
comparatively few megohms; large cables, say 19/16, having 
50, 000 megohms per mile, are now unheard of. 

As the price depends upon overall diameter to an extent 
not usually realised, every effort must be made to find sub- 


_ stances ‘of which very thin films give a high puncture 


resistance. 

Although there is à prevalent idea that cables give lower 
tests under high pressures, there is some doubt as to the 
truth of this. It would seem that the lower testa are due to 
increased leakages at the ends; for experimenta on certain 
dielectric liquids have shown that they obey Ohm's law, and 
that their specific resistances within certain limite do not 
vary with the E.M.F., nor with the area of the opposed 
electrodes, A high E.M.F. is useful in testing, however, by 
tending to decompose with sufficient rapidity for detection 
any water in the dielectric which might escape notice with 
lower voltage. 

Research reveals a surprising fact about our high-tension 
cables, namely, the large thickness of dielectric required, 
compared with the actual strength of the materials employed. 
A single strip of pure dry manilla paper, weighing 70 
grammes per square metre, and about 0:003 in. thick, when 
tightly wrapped on a length of small wire and tightly lead- 
covered, will resist 1,000 volts max.; four such papers 
impregnated with resin and resin oil will sometimes resist as 
much as 12,000 alternating volts on a length of cable; and 
yet 20 such papers, making a thickness of 0°06 in. (an 
ordinary low tension radial depth), cannot by any means be 
expected to withstand 50,000 volts on great lengths, though 
on a yard length of 7;16, say, they frequently will. A 
suggested reason for the superior strength of the short piece 
is that in a 100-yard length the probability of a streak of 
dirt or moisture, or of metallic particles, or of the oil having 
been crushed out of the paper in bending the cable, or of a 
bubble or vacuous space, or of an irregularity in the dielec- 
tric capacity, is 100 times greater than in the 1-yard length. 
Indeed, except to verify ‘the mechanical effect of severe 
bending, any high pressure test on a short length of cable 
proves nothing whatever about the bulk. Similarly, a test 
for disruptive strength on small thicknesses proves nothing 
about a large thickness of the same material, because a 
diminishing dielectric strength with increasing thickness is 

parently inherent in most insulators, unless we allow that 
the experimenters whose results are available have made 
errors of remarkable similarity. 

T. Gray made an interesting series of measurements on 
dielectric strengths, and his results, given below, may be 
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taken as roughly comparable, though they are open to the 
objections that he used large spherical surfaces, took his 
voltages on the primary of a step-up transformer, and 
assumed that a thick dielectric was reproduced by super- 


posing a number of sheets :— 


Max. strength in 
kilovolts per cm. 


Glass 5 des 5 sii 285 
Hard rubber ... wii si T 985 538 
Soft rubber ... in pe s . 476 
Soft rubber (second quality) se he 492 

ica... iis i Bos t .. 2,000 
Micanite Ne 5 4,000 
Papers paraffined 

Manilla wrapping ... - ix in 430 

American linen  ... - Vii wes 540 

Blotting felt aid ue Bole VER wine 150 

Fuller braid 855 m is pss 295 

Empire cloth ss 2 7 - m 310 

Empire paper ^t ae - br 450 
Lubricating oil psi si m 3d 48 
Linseed oil ... - s T es 83 
Cotton-seed oil eds st is s 67 
Air 0:02 cm. between plates... oie Ae 07 
Air 1°6 cm. between plates m ; 27 


The way to test a dielectric is on a length of cable. The 
area of surface of insulator under strain in a length of cable 
is enormously greater than in the case of a slab ; the contact 
between metal and dielectric is more thorough, the curve of 
stress is totally different, the cable material will necessarily 
have to be bent about and handled, and, most important, 
the average value of the insulator, bubbles and all, is tried, 
instead of a single selected square decimeter. 

Bubbles are a great enemy of permanency, and tend to 
loss of energy, though the reason for objecting to them is 
not usually appreciated. If two conductors, A, c, are 
opposed at such a distance that the air is just able to with- 
stand, say, 10,000 volts between them, and a strip of glass 
or ebonite is then introduced into the gap, the insulation 
‘breaks down, although glass and ebonite are more volt- 
resisting than air. The explanation is that glass and 
ebonite have also higher specific inductive capacity than air, 
consequently the potential gradient in the interposed material 
is less than in the narrowed air-gap; the air in the gap, 
with ite potential gradient steepened, is no longer able to 
withstand the pressure. It is clear that, by altering the 
potential gradient, bubbles may prove a source of weakness in 
cables: uniformity of texture should therefore be aimed at 
in all classes of insulating materials. In present methods of 
the manufacture of paper cables security is obtained by 
choosing an impregnating oil of approximately the same 
S.I.C. as the paper fibre and by avoiding crumpled paper. 
In the case of rubber cables there should not be too great 
a difference between the S. I. Cs. of the materials of 
successive coats. | 

The fall of volts across an element of thickness of 
dielectric is greatest near the conductor and least near the 
outer surface ; similarly, the disruptive stress is a maximum 
for unit element of thickness near the conductor and 
diminishes from the conductor outwards. The cheapest 
form of cable to withstand electric stresses should therefore 
be one in which the dielectric strength of the dielectric in 
each layer is proportional to the potential gradient in that 
layer, at the same time having regard to the effect of differ- 
ence of S.I.C. in all the layers. If the inner layers of 
dielectric are made of materials whose specific conductivities 
are greater than the average, the potential difference between 
the boundary surfaces of each of these layers can be propor- 
tionately reduced. Theoretically it is possible so to adjust 
the specific conductivities of all layers that the fall of 
potential through equal elements of thickness is the same 
throughout the whole dielectric; or, again, substances of 
dissimilar S.I.Cs. might be utilised for grading the layers of 
dielectric to obtain uniform stress. The grading should be 
calculated for the probable maximum voltage. 

A brief search among the available insulators shows that 
it is easier, without detriment to disruptive strength, to 
adjust conductivities than capacities by an admixture of 
small quantities of a less insulating substance; but even for 
direct currents there is a theoretical advantage to be gained 
by choosing the substance with a higher specific capacity 
than the matrix or dielectric proper. Substances of any 
specific capacity immersed in a dielectric of a lower capacity 
tend to move slowly towards the place of steepest potential 


gradient. If there should remain after careful “ grading " 
a slightly steeper potential slope near the inner conductor, 
for example, of a concentric cable, a tendency is thereby 
established which will oppose diffusion, and will help to 
maintain or improve the prearranged disposition if the order 
of both conductivities and capacities is properly chosen. 


(To be continued.) 


OURRENT SPECIFICATIONS. 


LVIL—MOTHERWELL LIGHTING EXTENSIONS. 


SUMMARY. 


Extent of Contract.—Section A.—Supply and erection upon 
prepared foundations of one 180-kw. steam dynamo, together with 
necessary extensions to switchboard and connections between 
dynamo and board. Section B.—Supply and erection of necessary 
steam and exheust pipes. 

Type of Steam Engine.—Vertical enclosed compound engine, 
having, preferably, three cranks. 

Specified Speed. of Sct.—To be maker’s standard speed for this 
output. 

Specifud Steam Pressure.—150 lbs. per square inch. 

Space Available for Sct.—14 feet in length, width not limited. 

Specified Range of Governing.—To be within 24 per cent. on either 
side of normal between no load and full load, and set not to racc 
injuriously if whole load is suddenly thrown off. 

Specified t utput. of Dynamo.—To be capable of giving as con- 
tinuous normal load 180 Kw. at any pressure between 460 and 520 
volts without any alteration in speed. | 

Specified Temperature Rise. Not to exceed 60? F. above surround- 
ing atmosphere for any accessible part of armature or field winding 
after a six hours’ full load run. 

Type of hund Reststance.—To have not less than 40 contacts, and 
to be suitable for controlling the E.M.F. of dynamo between 520 
and 460 volts at constant speed. 

Specified Tests.—A six hours’ steam consumption test, to be taken 
both at maker’s works and after erection. e steam consumption 
per E.H P.-hour at full, three-quarter, and half load, to be 
guaranteed. 

Specified Combined Ejjiciency of Set.—Not to be less than 85 per 
cent. . 

Specified Date of Delivery.—Six months from date of order. 

Penalty for Late Completion.—One-half of 1 per cent. of cach 
section of the contract. 

Stipulation as to Remoral of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—None. 

Specified Terms of Payment.—80 per cent. on delivery, 16 per cent. 
within one month of the taking over of the plant by the purchasers, 
5 per cent. 12 months later. 

Stipulated Period of Maintenance.— Twelve months from comple- 
tion of work. 

Amount of Security Reguired.—Two sureties to be bound jointly 
and severally in a sum equal to 15 per cent. of total contract sum. 

Arbitration Proposal.—Satisfactory. 

Date for Receipt of Tenders.— April 29th, 1901. 


It will be remembered that Prof. Kennedy was responsible 
for the design of this station originally; but for this, the 
first extension, the Town Council are relying upon their 
electrical engineer, Mr. S. E. Britton, who has prepared the 
present specification. 

The largest sized unit at present installed is 80 KW., the 
total capacity of the four sets being 200 Kw., so that the 
addition of this set will practically double the available 
output of the station. 

The specification follows well worn lines, the conditions 
and preferences mentioned practically narrowing the choice 
down to a few well known makes. It is, however, only fair 
to say that there are no absolutely binding clauses which cut 
off any chance of other types of engines being considered. 
The engineer has been tolerably successful in his, we believe, 
maiden attempt to specify ends to be attained, leaving it to 
contractors to determine the means to be adopted. 

Tenderers are asked to give guarantees as to the steam con- 
sumptions per electrical horse-power-hour at full, three 

uarter and half loads they are prepared to undertake, but 
ilie wording of the clause relating to tests is a little 
ambiguous as to whether the engineer will insist upon full 
tests of the set being taken 0% at maker's works and after 
erection, or whether one set will suffice. 

The general conditions are, on the whole, satisfactory, 
proceeding generally on the lines agreed upon by the 
Electrical Plant Manufacturers’ Association and the 
Municipal Electrical Association. The arbitration clause, 
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in case of disputes, is unlimited, provided notice of appeal 
is given by either party within a reasonable time, and 
in the stipulations as to penalty for late completion, 
exception is made if the delay is due to strikes or com- 
binations of workmen, or bond fide accidents to con- 
tractor’s machinery. 

The terms of payment may be accepted without undue 
risk, but tenderers should note that 15 per cent. of the 
contract sum is not payable until one month after the set 
has been taken over by the Corporation, and the last 5 per 
cent, till 12 months later. 


CENTRAL STATION ECONOMY.—I. 


Now that electricitv as an agent for light and power has 
become an accomplished fact in this country, and the fancy 
prices of 6d. and xd. a unit are no longer to be obtained, it 
is an imperative necessity that every possible economy should 
be adopted in the generation expenses, in order that elec- 
tricity may be sold at prices which will compare favourably 
with gas and steam for lighting and power. 

Coal is usually the largest item in the generation bill, and 
it is in this direction in which perhaps the largest saving 
can be made. It is not the purpose of this article to deal 
with very large stations fitted with the latest up-to-date 


methods of handling coal, mechanical stokers, &c., but rather 


with smaller stations which were put down before these 
methods came into vogue, and where the problem set before 
the engineer is to make the best of the plant he has without 
any large increase in the capital outlay. 

The writer docs not make any apology for speaking of 
matters which at first sight seem quite obvious and without 
need of any special comment, because in his experience it is 
often these obvious economies that are neglected. 

Starting with the quality of the coal, one has to consider 
the district in which the station is situated, the boiler power 
available, and the relative prices of large and small coal. 
It is, of course, desirable that the coal should be one which 
does not produce a very large quantity of ash, aud which 
does not solder on the bars. In most stations during the 
greater part of the year, say from March to October, the 
whole of the boiler plant installed is not, required, and during 
these months a lower grade of coal at a considerably lower 
price can advantageously be used than is necessary in the 
winter months, by steaming a larger number of boilers than 
would be necessary if a high-class coal were being used. 

The shift engineers should be encouraged to reduce as 
much as possible the coal burnt per unit generated, and an 
intelligent man can do much in this way. Firemen are apt 
to think that as long as they shovel the maximum of coal 
into their furnaces in the minimum of time they are doing 
well. 

Attention should be paid to the manner of cleaning 
the fires, and the men should not be allowed to pull out a lot 


of live coal with their clinkers, but should be made to turn - 


the fireover on to one side, let the clinker burn off on the other 
side, and then pull it out, then turn the fire into the clean 
side, fire up on that side, let the clinker burn off the second 
side, pull it out, then spread the fire, and fire up as usual. 
The whole operation should not take more than half an hour 
on àa Lancashire boiler, and if carried out in an intelligent 
manner pressure should not fall appreciably during the pro- 
cess, Where there are more than one boiler at work only 
one should be cleaned off at a time, "The intervals between 
the cleanings will, of course, be determined by the class of 
fuel and the degree to which the boiler is being pressed. 

Another thing which the writer regards as being very 
undesirable is to leave a boiler coupled up to the steam ring 
with the fires banked. This is done oftener than may 
generally be supposed, and is attended with a considerable 
increase in the coal bill. 


Firemen also are, as a rule, anxious to have more boilers — 


at work than is really necessary for the load, get their 
boilers up to pressure long before they are wanted, and then 
want to couple them up to the ring “to prevent them 
blowing off." The shift engineer should give instructions 


as to the time a boiler will be required for use, and should 
see that his instructions are carried out. 

The practice of getting a boiler up to pressure before it is 
wanted is not, however, nearly so bad as being late with it, 
and then forcing the fires so as to get up steam quickly, 
which, besides being wasteful of coal, is very injurious to 
the boilers. The writer has known of cases where a 
Lancashire boiler has been forced up so rapidly, that when 
the boiler was carrying 40 lbs. pressure, the part below the 
fires was cool enough to bear the hand upon. It is hardly 
necessary to say that very great strains are set up in the 
boiler under such conditions. 

It will often pay to have one boiler fitted with forced 
draught, and in this boiler to burn up the ashes taken from 
the other boilers, using just enough small coal to obtain 
proper combustion. The whole of the heat will thus be got 
from the coal, and the ashes to be carted to the tip will be 
considerably reduced. 

In most stations an economiser is installed, and care 
should be taken that this is cleaned out properly, and at 
sufficiently frequent intervals, so that the scrapers traverse 
the whole of the length of the tubes. The boilers them- 
selves should be scaled, and the flues cleaned at proper 
intervals, and the station superintendent should himself 
periodically examine the boilers to see that the cleaner 
does his work thoroughly, and that pitting is not going 
on. 

Where steam feed pumps are employed some economy may 
be obtained by passing the exhaust steam through a feed 
heater. A very simple and inexpensive form of heater may 
be made by placing a coil of piping in the feed tank and 
passing the exhaust steam through this, an alternative 
exhaust to the atmosphere being provided as well. 

Another matter to which sufficient attention is often not 
given is the proper lagging of boilers, steam piping and 
valves. ‘This is an important, point, especially where super- 
heated steam is employed, as where the piping is not 
properly lagged, the advantage gained by the superheat is 
lost by the radiation from the pipes. The valves are rather 
difticult to cover properly, but a removable cover made of a 
sheet steel case rivetted together, and packed with about 
2 in. of slag wool, answers the purpose fairly well, though it is 
not very ornamental. . 

All the main steam piping should be kept in the boiler 
house wherever possible, only the branches coming through 
to the engine room. 

Weekly or monthly records should be kept showing the cost 
of coul per unit generated. 

Passing from the boiler house to the engine room, care 
should be taken that a proper sized unit is run for the load 
that ison. A small unit will usually stand a considerable 
overload for a short time without injury, and it will often be 
possible to run the day load plant for hours, loaded up to its 
maximum, and any sudden overload which may occur from 
the load rising rapidly before a larger set can be put in will 
do no harm. 


CORRESPONDENCE. 


The Institution and the Electric Supply Industry. 


The electric traction industry is indebted to you for the 
spirited manner in which you have brought the Sheffield case 
before the public. i 

The Institution of Electrical Engineers was created for 
the purpose of assisting the development of the electrical 
industry and for safeguarding its interests. Certain gentle- 
men are elected as a Committee, and they are entrusted 
with this important duty. They do not appear to do it, 
and what is worse, they sometimes give expert evidence in 
such a manner as might lead one to imagine that the pro- 
moter’s objection to the insertion of the proposed clause 
had not the sympathy of the Institution of Electrical 
Engineers. | 

For some years the traction industry was throttled by the 
Telephone Company, and had to fight against the evidence 
of eminent men such.as Lord Kelvin, the late Dr. John 


Vol. 48. No. 1,221, APRIL 19, 1901.] 


THE ELECTRICAL REVIEW. 


661 


“Hopkinson, Dr. Edward Hopkinson, and Sir Frederick 
Bramwell, who stated that the insulated return for tram- 
ways was perfectly simple, economical and reliable, and that 
the Telephone Company’s system was an excellent one. 
Two of these gentlemen were afterwards called upon to con- 
struct certain electrical tramways; one tried the insulated 
return and failed, the other, although connected with many 
important undertakings, never constructed any except with 
an uninsulated return. 

Now, the Joint Committee of 1893 settled the principle, 
and although the Board of Trade has absolute powers to 
enforce further protective measures if the present are insuffi- 
cient, we find Profs. Ayrton and Perry, who have never 
built a tramway or electrically equipped one, who are 
unable to produce a single case of electrolysis from any town 


in which tramways are working under the existing Board of - 


Trade regulations, influencing a Committee of laymen to 
grant a protective clause, thereby suggesting that the Board 
of Trade is incompetent to carry out the duties imposed 
upon it by Parliament on the recommendation of the Joint 
Committee. 

When by the evidence of professors whose testimony 
is made to appear the more important to the lay mind by 
the use of a qualification which might suggest ability and 
authority to speak on behalf of an Institution, clauses are 
inserted in Acts which suggest unknown liabilities and 
endless litigation to a new and promising industry, then 
legislation under such conditions is a miserable farce. 

One might ask, Is the industry as a body (most of them 
members of *he Institution) going to re-elect such men to 


prominent positions, so that they can toy with the trust ` 


placed in them by supporting gas and water companies in 
their endeavour to stifle electric traction ? 

Everybody remembers Glasgow years ago, against the 
advice of those representing the industry, ‘accepting the 
National Telephone Company clauses, with the result that 
instead of being one of the first they are one of the last to 
adopt electric traction, besides setting an important prece- 
dent, which had the effect of delaying the development of 
electric traction for some years. 7 

This year the Electrical Trades Section of the London 
Chamber of Commerce, in conjunction with the Tramways 
and Light Railways Association, issued a warning to all 
tramway companies and corporations having Bills before 
Parliament to resist the gas and water companies’ combined 
attack this session, and although they were offered assistance 
by precedent or evidence, Sheffield, like Glasgow of old, were 
too mulish even to respond. 

What will be the eventual fate of the London County 
Council Act of last session and the Sheffield Bill of this? 
Surely these two corporations must waken to the necessity of 
not exercising their powers on these terms, Are they going 
to ask the ratepayers to provide money for constructing elec- 
tric tramways under an Act suggesting an unknown liability 
and endless litigation ? 

Last session I had several petitions by gas and water com- 
panies against many schemes for protective clauses ; in all 
cases were they refused, and yet, in spite of this, two 
powerful corporations make such a weak fight that a 
protective clause is inserted, and they have not the moral 
courage to withdraw their application, so as to save a 
dangerous precedent appearing in the statute books. 

Last session the Commercial Cable Company opposed the 
Weston tramways to obtain a protective clause. Prof. 
Ayrton supported them, although a foreign company who 
had been refused similar protection in their own country. 
The argument was that the company were entitled to a 
clause because they had neglected to be represented before 
the Joint Committee in 1892, and that, although they had to 
protect their cables in their own country from external 
1 influences, it was unreasonable to ask them to do it 

ere. 

It appears that, even on the very narrow ground of self- 
interest, it is essential that every electrical manufacturing 
company should raise its voice in protest; tliat the 
Institution of Electrical Engineers should pass a resolu- 
tion condemning any change in existing 
governing the working of electric tramways, and forward 
this resolution to the proper quarter: that it is the 
salvation of those corporations as well as companies 


legislation 


owning or working tramways, to join forces with the 
Electrical Trades Section of the London Chamber of 
Commerce and the Tramways and Light Railways Associa- 
ciation to protest against any alteration until (and the onus 
is on the gas and water companies) it has been clearly demon- 
strated to the Board of Trade that actual cases of electrolytic 
action do occur under the present conditions; if so, then 
the regulations can be reasonably amended, but the principle 
on which the Joint Committee report was founded must 
remain. 
Stephen Sellon. 
April 10th, 1901. 


P.S.—Some recommendations of the Joint Committee, 
1893 :— 

“1. The Committee, having regard to the evidence before 
them, are of opinion that it is not, in the present state of 
electrical science, to the interest of the public to insist upon 
electrical tramways using an insulated return conductor, and 
that such insistance would retard the development of electric 
traction.” 


* 1. The danger from fusion or electrolytic action appears 


to the Committee to have arisen from a faulty system of 
constructing electric tramways, and they are of opinion that 
it can be reduced by improved methods of construction as to 
be practically negligible.” 


It is much to be regretted that Profs. Perry and Ayrton 
should have taken the position they did before the House of 
Lords on the Bill of the Sheffield Corporation. Both these 
gentlemen are prominently connected with colleges which 
have for their special object the training of electrical engi- 
neers, vet their evidence has caused a clause to be inserted in 
the Sheffield Corporation Tramways Bill, which, if univer- 
sally enforced in other Bills, will lead to endless, and costly 
ligation, as well as greatly hamper and damage the progress 
of electric traction in Great Britain. 

We have had sufficient experience since the introduction of 
electric tramways in this country nearly six years ago, to know 
that where gas and water pipes are originally in good 
condition, and where they are properly maintained, the 
rules framed by the Board of Trade are quite sufficient 
to prevent any damage through electrolysis. On the 
other hand, it is well known by all those who are 


practically connected with electric traction, that where pipes 


have been badly laid and neglected, damage due to entirely 
different causes may be charged to electric tramways. When 
an explosion or accident has once happened, sufficient 
evidence is not usually forthcoming to enable a true con- 
clusion to be arrived at. 

As members of the Council of the Institution of Electrical 
Engineers, the president and past-president should have 
brought the matter up before the Institution, and made 
suggestions by which the troubles they feared could have 
been overcome. If they were satisfied with the existing con- 
ditions, they should not have given evidence in favour of the 
gas and water companies. Experts witli great practical ex- 
perience and occupying a high position in the engineering 
world gave evidence that the gas and water companies had 
no reason to fear any trouble as long as their own mains 
were well looked after. 

It is certainly to be deplored that whilst the electrical 
section of the Chamber of Commerce, the engineers, manu- 
facturers, contractors, owners of tramways, and all those 
interested in the progress of the industry are joining 
together to oppose the insertion of the clause asked for in 
Parliament by the gas and water companies, two such 


-well known men as Profs, Ayrton and Perry should give 


evidence 
represent. 

There is, we fear, little reason to doubt that it was their 
titles as president and past-president, and not their evidence 
or the experience on which this evidence was founded, that 
induced the House of Lords to insert the obnoxious clause. 
It is precisely this fact which makes the matter so serious. 
Had the gentlemen in question only been savants, not con- 
nected officially with the Institution of Electrical Engineers, 
the matter would have been different. 


against the industry they are supposed to 
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Profs. Ayrton and Perry are launching every year a 
number of well-trained electrical engineers, yet by their 
evidence they are attempting to hamper the very branch of 
electrical engineering which at the present 1noment has the 
greatest future before it, and consequently offers the widest 
field for the employment of the pupils they are training. 

The Institution of Electrical Engineers should take the 
question up seriously as to the damage which will be done to 
the industry in general by the clause proposed by the gas 
and water companies. A committee of practical men, drawn 
from all the branches connected with the traction industry, 
should be formed to work, in conjunction with the Tramways 
and Light Railways Association, and with’ the electrical 
section of the Chamber of Commerce, to get evidence to 
support those interested in electric tramway Bills against 
the insertion of this obnoxious clause. 
copy the example of the Verband Deutscher Elektrotech- 
niker, of which Mr. Gisbert Kapp is the well-known and 
energetic secretary. This institution is composed of pro- 
fessors and manufacturers, and in all cases works jointly for 
the mutual interest of the trade. 

Something in the City. 


I would like to say that I cordially agree with you 
in thinking that the Institution itself ought to take a 
more active part than it has hitherto done in helping the 
progress of the industry, and that it might do a vast amount 


of good work in this direction by making its influence felt 


on the Government and the Legislature. 

A large portion of my contribution to the discussion on 
Mr. Madgen's recent paper was devoted to advocating this 
view. 

A. A. C. Swinton. 


Depreciation. 


e 

It is very kind of you to allow me to retreat under cover 
of “his shower of beans,” but I can assure you, except for 
the time it might save me, I am in no way desirous of doing 
so, having such a good case! On the contrary, I am glad 
to see that you are beginning to take my views of the 
matter, viz., that a sinking fund may form part or whole of 
the depreciation fund, and that when you say that“ J admit 
the whole case," I am afraid you have only casually read my 
letter. For instance, your statement says :— 


Mr Boot admits that it is very What I said was:—It is very 
clear that the sinking fund does clear if you (the author of the 
not form a depreciation fund. articles on depreciation) argue 

for ever that the sinking fund 
does not form a portion or a 
whole, as the case may be, of the 
depreciation fund necessary, that 
you will not convince the Local 
Government Board, who especi- 
ally provided that fund for that 


purpose, &c. 


You have evidently mistaken the you for myself. 

I have previously sent you the full accounts and the 
reports of our borough accountant, and I may state 
definitely, that he is in strong agreement with all my 
correspondence to your paper, and the Tunbridge Wells 
accounts are certified and audited, first, by the borough 
accountant, and secondly, hy the Local Government auditor, 
and the results I have given you in my tables represent 
actual facts in“ hard cash "— which are beyond dispute. 


Horace Boot, 
Consulting and Resident Engineer. 


Tunbridge Wella. 


I am very much interested with regard to the question you 
ralse in an article re * depreciation" in connection with 
Corporation electricity works, but I do not quite understand 
how the good people of Glasgow can have set aside 4 per 
cent. depreciation, seeing that the amount they have set 
aside for sinking fund, plus depreciation, only amounts 
to 1°99 per cent. on their capital averaged throughout 
the year, which amount would not be sufficient to pay 


We might well . 


off the capital in 25 years even allowing nothing for depre- 
ciation. 
Jos, A. Jeckell. 
South Shields. 


[If Mr. Jeckell will refer to the paper read by Mr. W. W. 
Lackie (the assistant chief engineer of the Glasgow Corpo- 
ration. Electricity Works) before the Glasgow Local Section of 
the Institution of Electrical Engineers on March 28rd, 1900, 
he will find at page 3 the following explanation, viz. :— 

* It has been the custom in Glasgow to rate and allocate 
this depreciation as follows :— 


1. Land and buildings 1 percent. on £14 0 0— £0 2 9 
2. Machinery ... —. TK » 25 0 0— 117 6 
3. Accumulators ... 10 " 200-2 040 
4. Mains ee TES. » 44 00-2 1 2 0 
5. Meters 2 "EE 6 R 4 0 0 04 9 
6. Instruments oe 5 s 018 0= 0 O11 

7. Counting House 
Furniture... 5 j 020= 00 1 
£9 0 0 £312 O0 


“ This gives an annual cost per kilowatt of £3 12s., or an 
average cost of just 4 per cent. on the capital. 

“ There is further interest on the capital at the rate of 
3°1 per cent., and a sinking fund to be allowed for at the 
rate of 1 per cent., which together make a total of 8°1 per 
cent. on the capital, or a cost of £7 5s. 9d. per kilowatt of 
plant, no matter whether the plant is used for supplying 
1 unit or 8,000 units.” : 

Mr. Jeckell will understand that our contention is for the 
principle of a fund for depreciation and renewal altogether 
distinct from the sinking fund, which deals only with the 
repayment of capital borrowed and expended upon plant. 

We commend the above remarks to Mr. Boot, and must 
now close the correspondence upon this subject.— Eps, ELEC. 
REv. | 


— — — re ee 


Municipal Telephones. 


In yours of March 29th you noted that the Brighton Cor- 
poration was asking the sister Corporation Hove to lay ducts 
under Hove's wood paving in case Brighton’s municipal 
telephone scheme should some time materialise. It may 
interest you to know that Hove is taking the hint twice 
over, inasmuch as she is proceeding to lay accommodation 
for two systems. 

The Brighton municipal trader, who is agin monopolies 
that are not to be in his own hands, doesn't like this, as it 
is reported that Hove intends before giving any lease to 
make certain stipulations, to wit, that Brighton shall, in 
case its Corporation goes into the telephone business, afford 
duct facilities within her own boundaries to competitors. 
This Brighton has steadily refused to do. 

The reported attitude of Hove is a sound business one. 
There is no sentiment, simply the desire to secure the best 


conditions for a public service. 
A Correspondent. 


The Maintenance of Central Station Batteries. 


One is always loth to adversely criticise articles appearing 
in the technical press, especially where such are supposed to 
instruct the uninitiated, but it is impossible to let the article 
of Mr. A. J. Abrahams on “The Maintenance of Central 
Station Datteries," appearing in your issue of last week, go 
by without remark. The scrappy pieces of advice which he 
gives are misleading, and are no doubt the result of the 
writer's limited experience in very special cases. To take 
only one of his last points, that a battery **should not require 
an overcharge of more than 40 amperes plus 10 per cent.; 
surely this must refer to some battery that Mr. Abrahams 
has had under his care, as with a battery of, say, 150 
ampere-hours capacity, this gives an ampere-hour efficiency, 


even after a complete discharge, of only 73 per cent., whereas 


& battery of 5,000 ampere-hours capacity would have an 
efficiency under the same conditions of over 90 per cent. 
This difference may, perhaps, be due to a clerical error, but 
seems rather to be typical-of the rest of the advice. 


t 
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On the much more important point of general attention 
to the batteries, the writer of the article has but little to say, 
except concerning the responsibility of the charge engineer. 
From experience extending over many years, I have always 
found that the batteries that are the best looked after are 
those confided to the care of an ordinary workman, who is 
. intelligent and conscientious enough to follow closely the 
instructions given by the accumulator makers (which are 
never very complicated), but who is not intelligent enough 
to desire to work out theories of his own. A charge 
engineer who claims to have a “special knowledge," 
on the other hand, is often unsatisfactory; he usually 
considers he knows everything about accumulators and wishes 
to instruct the makers, He thinks himself above taking their 
advice or giving the few minutes daily attention required by 
the battery. , 

Perhaps you will allow me to further trespass on your 
space by stating what has always appeared to me the most 
serious neglect in the working of batteries; by far the 
greatest injury is done by the failure to devote regularly, 
every day without fail, a short time to examining the battery 
at the end of the charge, when not only can defects in 
individual cells be remedied without delay, which is 
the essential point, but also excessive overcharging and 
insufficient charging are immediately noticed. Unfortunately 
there is no moving part in a battery, no bearings to heat up, 
but its deterioration is slow, and is only noticeable after it 
has been going on for some time; it is consequently im- 


possible to impress sufficiently on engineers the importance 


of daily attention. The rule of * putting off till to-morrow 
because there is something more urgent to do," reigns far 
too frequently ; yet what engineer would withdraw all his 
drivers from the station while running for a reason such as 
this? The time required daily is short, and the expense is 
infinitely less than the repairs that are constantly required, 
because the attention is intermittent. 


E. S. Jacoh. 
Westminster, S.W., April 17th, 1901. 


LEGAL. 


MAXWELL v. THE British THomson-Hovuston COMPANY, LIMITED. 


THis case came before Mr. Justice Kennedy in the King’s Bench 
Division on Tuesday for further consideration. In this case Miss 
Agnes Maxwell, of Halton, near -Leeds, sued the defendants to 
recover damages for personal injuries sustained through the alleged 
negligence of the defendants’ servants. The defendants were 
e d in carrying out a contract under the Leeds Corporation for 
the electric tramways undertaking, and the plaintiff, whilst riding 
on an outside seat of one of the horse trams on June 10th, 1899, 
was violently struck under the chin by a derrick projecting from a 
trolley which was standing near the tram line in Cookridge Street. 
The action was tried before his Lordship and a special jury at the 
last Leeds Assizes, and a verdict was given in favour of the plaintiff. 
The matter now came before his Lordship for further argument on 
the question of the liability of Messrs. Blackwell and Co., with 
whom the defendants had entered into a sub-contract to do this 
particular part of the work. 

Mr. Scorr Fox, K.C., for the third parties, pointed out that it 
would be idle discussing the question of his clients’ liability to the 
defendants, seeing that there was now an appeal pending by the 
defendants against his Lordship's judgment. 

In the result it was arranged that this question should stand over 
until after the appeal was disposed of. 
Order accordingly. 


In the Court of Appeal of the High Court of Justice on the same 
day, counsel applied before the Master of the Rolls and Lord 


Justices Vaughan Williams and Romer for leave to serve third 


parties with notice of defendants’ appeal. He said the action was 
tried before Mr. Justice Kennedy at Leeds and resulted in a verdict 
for the plaintiff. The defendants were appealing from that verdict, 
and as the sub-contractors were third parties he asked for leave to 
serve notice of the appeal. 

The Master oF THE Rotts: I understand you were defendants 
in an action, that you have been defeated, and that you want to 
appeal and bring the third parties here. Why cannot you do that 
without leave ? 

. Counsel replied that he understood it had been decided such an 
application must be made. Qo 
Their Lordships granted the application. 


THE FrxcHLEY URBAN District Couxnor v. THE FINcHLey. 
ELECTRIC LIGHTING COMPANY, LIMITED. 


In the Chancery Division on Tuesday, before Mr. Justice Kekewich, 
Mr. Warrington, K.C., mentioned the case of the Finchley Urban 
District Council v. The Finchley Electric Lighting Company, 
Limited, which, he said, was in the paper as a motion to continue 
an interim order made by Mr. Justice Farwell. It had been thought 
advisable that the matter should be mentioned again on Friday, 
when he hoped terms might be arranged between his learned 
friend Mr. Buckmaster and himself which would dispose of the 
motion and of the action. 
His Logpsurr directed the motion to stand over accordingly. 


-—— — 


J. GIBBS & Co. v. CHLORIDE ELECTRICAL STORAGE SYNDICATE, 
LIMITED. à 


Mz. THomas T. TERRELL, K.C., moved ez parts before the Court of 
Appeal, composed of the Master of the Rolls and Lords Justices 
Vaughan Williams and Romer, on Wednesday, on behalf of the 
defendants in this case, for a stay of execution pending an appeal 
from the judgment of Mr. Justice Bigham in the King's Bench 
Division, on the defendants bringing the amount of the plaintiffs' 
claim into Court, viz., £487. 'The learned counsel stated that the 
action was brought by the plaintiffs, whose registered address was 
the Chemical Manure Works, Cattledown, Plymouth, to recover 
from the defendants £487, balance of price of goods sold and 
delivered to the defendants, who were manufacturers and sellers of 
batteries for the storage of electricity. The defendants admitted the 
plaintiffs’ claim, but alleged that owing to the plaintiffs' negligence 
some of the sulphuric acid supplied by the plaintiffs was of greater 
strength than that contracted for, and to the fact that certain 
carboys contained hydrochloric acid, damage was done to their 
batteries, and on this account they counterclaimed for £579 9s. 5d. 
Mr. Justice Bighdm held that the defendants had failed to prove 
that the damage done to the batteries was due to the acid supplied 
by the plaintiffs, and gave judgment for the plaintiffs on the claim, 
and for them also on the counterclaim, but inasmuch as the plaintiffs 
had been guilty of a breach of contract by not delivering the acid 
which they undertook to deliver, he deprived them of their costs. 

The MASTER OF THE HRorLs: You want a stay of execution on 
bringing the amount of the plaintiffs’ claim into Court? 

Mr. TERRELL: Yes. a 

The MASTER OF THE RoLLs: When was the action tried? 

Mr. TEBRELL: Last sitting, before Mr. Justice Bigham. Your 
Lordship will see that the plaintiffs are now in a position to issue 
execution against us. The judge ordered each party to pay their 
own costs. 

The Master OF THE Rotts: An admitted debt and counter- 
claim for damages—you failed on your counterclaim. You admit 
you owe the plaintiffs money ; why do you not pay them ? 

Mr. TERRELL said that the plaintiffs were a limited company, and 
if the defendants paid them the money they might not be able to 
get it back if their appeal was successful. 

The MasTER OF THF Rous: No, no; we cannot do that. The 
application will be refused with costs. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING APRIL 177TH, 1900. | WEEK ENDING APRIL 16TH, 1901. 


Adelaide .. Value £561 Alexandria .. . Value £136 
Alexandria .. es js 19 | Amsterdam.. ys we .. 184 
Amsterdam 175 Bombay ds x ss ae 60 
Auckland 70 | Brisbane, Teleg. cable. . 617 
Bangkok 706 Buenos Ayres 95 PN .. 1,284 
Bombay 12 | hi Teleg. wire & mat, 1,402 
Boulogne .. Va ex T 85 Caloutta  .. .. ae . 282 
Brisbane es es "TED I Cape Town .. T oe .. 827 
Cape Town.. ie 87 Demerara .. as a T 27 
Colombo .. T i sis 18 Dominica .. 87 
Copenhagen. Teleg. mat. 140 | Durban 3,544 
Durban T Es S .. 584 + Gibraltar . 65 
Fremantle oe T .. 102 | Hamburg .. si ae 20 
Ghent x ee oe i 18 A Teleg. mat... 200 
Gibraltar ..  ..  .. .. 17 | Hobart. Teleg. cable 248 
Hong Kong.. ..  .. . 617 | Hong Kong v 87 
EET Teleg. mat. 63 | Malta 56 
a Teleg. s- ores . 20 Nagasaki 107 
Kobe. Teleph. cable .. . . 1,178 New Orleans 64 
Melbourne .. RENE . H | Otago.. s .. 698 
Nagasaki. Teleg. cable . 20,000 Sydney vu . Sa 00 
Penang. Submarine cable 196 | " Teleg. mat. .. 57 
Perth js ix x . 189 11 Teleph. mat. 378 
Rangoon... =. -— . 004 Wellington .. $a 25 216 
Rotterdam. Telez. mat. SS 61 . 
8t. Petersburg. Ships’ Telegs. 450 
8t. Thomas. Teleg.cable 88,000 : 
Singapore ss - i 
$i Teleg. mat. .. .. 506 
Sydney is Ys és >. 381 | 
Wellington .. = T zh 40 
Yokohama .. sä v . 2,450 | 


Total £67,974 | Total £9,598 


Foreign Goods Transhipped. 


Brisbane. Teleg. appts... Value £211 Hamburg. Elec, goods. 
8 Trinidad. Elec. mat. 


Total. e211 Total.  .. £179 


— 
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Allis’s Works.—The E. P. Allis Company, of Mil- 


waukee, whose present shops cover about 25 acres, are to erect 
extensive new plant, and an additional 100 acres has been pur- 
chased for the new works, which will accommodate 5,000 employés. 
It goes without saying that the site procured is specially well 
situated for railway and like facilities, and that the equipment will 
be of the most modern and efficient character so far as economical 
production is concerned. Over 40 electric cranes will be employed 
for serving the shops and intervening storage spaces. A plan of the 
works recently appeared in the Street Railway Review of Chicago. 


Austria.—The Electricitits Gesellschaft (Kolben & Co.), 
of Prague, has declared a dividend of 5 per cent. for last year. 


Blast Furnace Gases in Austria.— Messrs. Breitfeld, 
Danek & Co., of Carolinenthal, Prague, Austria, are at present 
engaged on the construction of a four-cylinder gas engine of 
600 H.P., to be operated directly by the waste gases of blast fur- 
naces. It is intended for the Kladno Ironworks, wbere it will be 
directly coupled toa 600-H.P. alternator, built by Messrs. Kolben 
and Co., of Prague. 


Books Received.—“ Fire Tests with Doors.” No. 60. 
London: The British Fire Prevention Committee, 1901. 2s. 6d. 

" Annual Report of the Smithsonian Institution, 1698." Wash- 
ington. 

ene Economical Disposal of Towns Refuse, by W. F. Goodrich. 
London: P. S. King & Son. 10s. Gd. net. 

“ Guide to the Search Department of the Patent Office Library, 
1901.“ London: The Patent Office. 6d. 


Buffoline Noiseless Gears. — The Buffoline Noiseless 
Gear Company, of Levenshulme, inform us that they will have 
a number of gears running at the coming Glasgow Exhibition. 
Information required regarding them may be obtained from Mr. 
T. L. Davidson, 49, Jamaica Street, Glasgow, or direct from the 
works at Levenshulme. : 


Catalogues and Lists.—The British Uralite Company, 
Limited, of Lombard Street, E.C., is issuing a circular describing 
its speciality, ‘‘ Uralite," which is a fireproof and non-conducting 
material for building and other work. It is being shown for the 
first time in England, at the Building Trades Exhibition at the 
Agricultural Hall this month. 

From Ing. C. Olivetti, of Ivrea, “Fabbrica di Istrumenti 
Electtrici,“ we have received an illustrated pamphlet relating to 
his electrical measuring and other scientific instruments. 

Messrs. E. F. Moy, Limited, have issued Sheet No. 48, which 
relates to double-pole knife switches in cast-iron cases. 

Two new circulars have been published by the Westinghouse 
Company. No. 1,042 is taken up with multipolar generators and 
motors of the belted type for direct current lighting and power. 
No. 1,043 describes generators and rotary converters for electrolytic 
work. 

Messrs. Young & Marten send us several lists relating to their 
electrical specialities, such as high voltage *'loop-in" ceiling rose 
for direct wiring, casing and capping, the Caledcnian" electric 
shop window lamp; also a leaflet detailing alvariety of electric light 
fittings and accessories of a general kind. 

The Hart Accumulator Company, Limited, of Stratford, has 
brought out a handy-sized pocket edition of its price list of the 
Hart storage batteries, which have been, and are being, supplied to 
many public authorities throughout the kingdom. 

The Schattner Electricity Meter Company, Limited, of Islington, 
send us a copy of a new booklet describing their meters, and con- 
taining some comments relating to the respective advantages of the 
different systems. Electricity meters are classified and briefly 
detailed, more particularly the Long-3chattner form of prepayment 
meter with which our readers are familiar, it having been fully dis- 
cussed in the columns of the ELECTRICAL Review. "The prepay- 
ment and standard recording meters are technically described with 
the aid of diagrammatic and other illustrations, and copies of 
expert reports accompany the descriptions. 

The Brush Electrical Engineering Company, Limited, has brought 
out an excellently printed “Brush Electric Traction Catalogue." 
The important position occupied by the company in respect to the 
carrying out of complete electric tramway equipments from start to 
finish, is well known to our readers, and in the publication now before 
us the machinery, apparatus, trucks, and cars with which they do such 
work, are set out in a convenient and attractive manner. Steam 
dynamos and alternators, various types of traction motors and con- 
trollers, single, maximum, and bogie trucks, single and double- 
decker cars, also vestibule and open cars, and railway cars such as 
they have furnished for the Central London Railway are included. 


Dissolutions and Liquidations,— The New British 
Incandescent Electric Lamp Company has resolved to wind up 
voluntarily, with Mr. E. C. Moore, of 3, Crosby Square, E.C., as 
liquidator. ) 

A meeting of the Printing Telegraph Recorder Company will be 
held on May 13th, at 13, Basinghall Street, E.C., to hear an account 
of the winding-up from Mr. G. A. G. Robertson, the liquidator. 

Creditors of the Electrical Vehicle Syndicate are asked to send 
particulars of debts, &c., to Mr. A. Holmes, Portland Road, New- 
castle-on-Tyne, liquidator, by May 31st. l 

Messrs. Glyn, Mills, Currie & Co. on Wednesday presented a 
petition before Mr. Justice Wright in the Companies’ Winding-up 
Court for the compulsory winding up of the River Plate Electric 
Lizht and Traction Company, Limited. Mr. Eve, K.C., said he 
appeared for the respondent company. The matter had been 
standing over for a very long time, and he understood that the 
petitioners were satisfied that the only chance of getting anything 


for the unsecured creditors was that an arrangement should be made 
to sell out the undertaking in Argentina; he was content that 
the matter should stand over generally on the terms that if any pro- 
ceedings were taken in the debenture holders’ action the petitioners 
should have notice of them. This course was agreed to, and his 
Lordship said he would make no order as to costs. 

The petition of Mr. Adam Scott for the compulsory winding-up 
of the National Company for the Distribution of Electricity by 
Secondary Generators, Limited, was before Mr. Justice Wright in 
the Companies’ Winding-Up Court on Wednesday. Mr. Scott, the 
petitioner, appeared in person, and said the grounds for the petition 
were that there were circumstances which required such a strict 
examination as could only be obtained under a compulsory order. 
He had filed an affidavit which went into the history of the com- 
pany extending over 16 years. He represented shareholders to the 
extent of £68,000, and he himself had £1,000 in shares. Mr. Gore 
Brown was understood to say that Mr. Scott had only paid 
£5 or £10 for his shares. Mr. Scott, proceeding, said he 
wanted the company wound-up in order that it should be 
made to contribute to the shareholders some of their lost money, 
and that some inquiry should be made into the acts of the directors 
and others concerned. There were allegations against the directors 
and promoters of conspiracy to defraud in connection with the French 
patents and other foreign rights. It was only, he contended, under 
8 compulsory liquidation that a proper investigation could be made. 
Mr. Erle said he appeared for Madame Ruel, a creditor, and share- 
holders to the extent of £40,000. Mr. Gore Brown said there was a 
cross action against Madame Ruel for £200,000. Mr. Scott handed 
in a list of those supporting the petition. It was headed by Sir 
Geo. Elliot, Bart. Mr. Gore Brown said that had not been filed, and he 
knew nothing about it. There was litigation pending with regard to the 
patents. His Lordship said he had read the affidavit of the petitioner, 
and there was sufficient ground for winding-up the company because 
it was, in fact, at present winding itself up. "The only question was 
whether there were grounds for a compulsory order. The voluntary 
liquidation had been going on for two years, and if he dismissed the 
petition, Mr. Scott would not be deprived of any remedy he might 
have against the directors for misconduct or misfeasance. At 
present he did not see sufficient grounds on the petition of one 
shareholder who was said to have given only £5 for 1,000 shares 
for making an order, and he dismissed the petition with costa. 

The petition of Messrs. Ede and Allom for the compulsory 
winding-up of the British Electrozone Corporation, Limited, was 
before Mr. Justice Wright in the Companies' Winding-up Court on 
Wednesday. Counsel for the petitioners said he had received no 
notice of opposition, but he had just received an affidavit which 
required answering, and he asked for an adjournment for a week. 
It was a case in which there had already been a voluntary winding- 
up, and there was a question of bonus shares having been issued, 
His Lordship allowed the petition to stand over as requested. 


Electric Blowing at Lincoln Cathedral.—The 
bellows of the new organ of Lincoln Cathedral, which is one of the 
largest cathedral organs in the country, have for over two years 
been driven by electric motors. The (230-volt continuous) current 
is supplied by the Corporation, and so far this isthe only instance of 
the city supply being used for power by private consumers, owing 
probably to the refusal of the Corporation to supply current for 
motors at a smaller cost than for lighting purposes. The organ, 
which was erected two and a half years ago by Messrs. Willis and 
Sons, has four manuals, about 70 stops, and a pneumatic action, so that 
a great amount of wind is required, especially for the pedal organ. 
There are three bellows—heavy, medium and light pressure—having 
weights upon them respectively, 3 tons, 2 tons 14 cwt., and 
14 tons. At the first installation there were motors of 3, 14, and 
1 H.P., but for various reasons considerable alterations have been 
made, and now by an arrangement of Messrs. Willis's patent rolling 
pallet the medium pressure bellows can receive wind from the 
heavy pressure and the light pressure from the medium pressure 
bellows, so that only two motors are required, of respectively 2 and 
14 H.P.; an ample supply of wind is secured, and what is a great 
advantage in such & building, this is done quite noiselessly. The 
cost of energy per hour has been reduced from 18. 9d. to a trifle 
over 8d. The starting switch is in the organ loft, and is actuated 
by the organist or his assistant. 'The motors are connected with 
circular regulating switches, which, by means of straps, divert the 
current to galvanised iron wire resistances when the bellows are 
full. For tuning, &c., enough wind is supplied by one motor. 
Messrs. Laurence, Scott & Co., of Norwich, built the motors, which 
are enclosed, series wound, and low speed. The whole apparatus 
is attended to by two gentlemen, members of the congregation. 
Various parts of the cathedral are lighted by electricity ; at the 
present time an experiment, which bids fair to be successful, is 
being made of lighting up the choir with this illuminant, and in a 
short time we may expect to see electric light adopted in all parts 
of this beautiful and historic building. | 


Electric Pumping.—A Newcastle paper says that 
Messrs. Ernest Scott & Mountain, Limited, have secured a contract 
from the South Durham Coal and Iron Company for their Eldon 
Colliery, for what will be the largest electric pumping plant in the 
district. The plant will consist of a compound horizontal engine 
of 450 H.P., with generator of 250 Kw. capacity, the electromotive 
force at the terminals being 560 volts. The generating plant will 
be situated at one of the company's pits, about 800 yards from the 
pit at which the pumping is required, and the current will be con- 
veyed overhead by conductors on poles. It will then be taken 
down the shaft by heavily armoured cables to two sets of three- 
throw horizontalpumps, each set of pumps delivering 500 gallons 
per minute, or collectively 1,000 gallons, against a head of 400 ft. 


Each 'of the pumps will be driven by one Tyne motor of 120 
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effective H. p. by means of cotton ropes, it being found that an 
elastic medium, such as ropes or belts, is an advantage between 
pumps and motors, as it takes off the shock when working under 
heavy heads. 


Electrical Import Charges in Sweden.—4A proposal 
is at present receiving the consideration of the Swedish Parliament 
that the import duty on electrical machinery should be increased 
from 10 to 20 per cent. ad valorem. Owing to the utilisation of the 
many waterfalls, a large amount of such plant has been imported in 
recent years, particularly from Germany. There is only one large 
electrical engineering concern in the country, although another one 
is projected. It is not considered probable that the proposed 
increase will be adopted, there being a strong feeling that it is yet 
too early to attempt to keep foreign electrical plant out of 
Sweden. 


The Electrical Outlook in India. — There are 


unmistakeable signs that American electrical manufacturers and 
suppliers intend to leave no stone unturned to capture a large share 
of the electrical business of India. Already they have left their 
impress upon certain schemes, and they are keeping themselves well 
alive to what is taking place. An American exchange summarises 
the present position of electrical development there in the 
following terms :—“The larger Indian cities are taking up questions 
of local lighting and trolley traction, and a good market bids fair to 
spring up. The fact that American apparatus has been ordered for 
the Mysore transmission is said to be only an indication of readi- 
ness to buy apparatus here. United States Consul - General 
Patterson, of Calcutta, has recently made an interesting report on 
the subject, which is supplemented and confirmed by advice from 
a correspondent of the New York Llectricul World. He states that 
the past year has been marked by a great development of electrical 
enterprise in India. The largest scheme is that at Mysore, 
where the waters of the Cauvery Falls are being harnessed for the 
benefit of the gold mines. In Calcutta, the tramways company will 
shortly adopt electrical traction, and will require dynamos of the 
same size as those ordered for Mysore; but there is no water-power 
available in Calcutta, no one as yet having essayed to chain the 
mighty Hooghly. But the largest dynamos yet ordered for India 
are those for the Calcutta Electric Supply Corperation, whose 
engineer, Scott Moncrieff, has just returned from England, having 
arranged for the delivery of two sets of engines and dynamos, each 
of 1,100 m.P. The electric fan, driven by current from the corpora- 
tion's mains, has already acquired great popularity in Calcutta. 
These fans are in most cases placed 15 ft. apart. In the cathedral, 
wbich is pronounced the coolest place in Calcutta in the hot weather, 
they are placed 10 ft. apart. 'The central telegraph office and the 
High Court have adopted the 15-ft. standard, and private installa- 
tions vary in their number of fans according to the ideas and 
pecuniary resources of the householders. The Electric Supply 
Corporation has introduced a system of hiring out fans at a charge 
of 4 rupees ($1.28) per month for each fan, which is likely to prove 
popular. The electric light is also particularly useful in India, and 
its widespread use in Calcutta shows how well it is appreciated. In 
addition to the above instances of the use of electricity, it is 
announced the workshops of the East Indian Railway and of 
the Bengal-Nagpore Railway will shortly be driven by electricity, 
the shafting, belts and pulleys giving place to electric motors. 


Fire.—On Friday last an outbreak of fire occurred in the 
packing department of the new and extensive works of the London 
Electrical Fittings Company, Limited, in the Hampstead Road. 
The firm's employés, with the fire appliances at hand, managed to 
extinguish the flames before the arrival of the fire brigade. The 
plant or stock was not damaged, and no delay whatever will occur 
in the execution of orders. 


Fire Prevention.—The British Fire Prevention Com- 
mittee’s new testing station at Westbourne Park is to be opened 
during the month. There is a Fire Prevention Section at the 
Building Trades' Exhibition now running at the Agricultural Hall. 
The exhibits occupy the Minor Hall. 


French Trade in Electrical Machinery.—From the 
official statistical returns for the year 1900, just published by the 
French Government, the Electrical World gathers that France 
imported during that year dyn&mo-mechanical machinery to the 
value of 11,963,250 francs, as against 6,018,473 francs in 1899, and 
3,740,562 francs in 1898. Parts of electrical machinery were 
imported to the value of 4,348,160 francs, as compared with 
2,080,760 and 1,569,651 francs in 1899 and 1898, respectively. The 
imports of electric accumulators represented a value of 64,650 francs 
1900, as against 101,859 francs in 1899 and 136,691 francs in 1898. 
Incandescent lamps were imported to the value of 480,000 francs in 
1900, 506,440 francs in 1899, and 479,040 francs in 1898. It will be 
seen from these figures that the total imports of electrical machinery 
and incandescent lamps amounted in value to 16,856,060 francs in 
1900; 8,597,532 francs in 1899 ; and 5,926,004 francs in 1898. The 
great increase in the importa of 1900 is largely to be traced to the 
demand for machinery created by the Exposition. The exports of 
electric machinery from France are relatively small. The principal 
figures for 1900 and 1899 and 1898 are as follows:—Dynamo 
machinery, francs, 1,647,720, 2,074,754 and 1,434,873; parts of 
electrical machinery, francs, 2,079,000, 1,991,736 and 2,250,316. 
The statistics above referred to are but a résumé of the foreign 
trade of France and details on the exports and imports as to the 
countries of origin, &c., are not yet available. 


Imports of Foreign Electrical Plant.—4A steady 
increase appears to be taking place in the importation of foreign 
electrical plant and apparatus into this country. The returns just 


issued set the value of such imports during March last at £130,076, 
as against only £97,296 in the preceding month, and £73,085 in 
March last year. For the first quarter of the current year, the 
value of the imports has attained a total of no less than £321,689, 
as contrasted with only £197,018 in the first three months of 1900. 


Personal. — Mr. Ernest Kilburn Scott, M. I. E. E., 
A.M.I.C.E., has taken up the position of engineer and manager 
(United Kingdom, Colonies, and.Egypt) to the International Elec- 
tric Company, of Liége, the London offices being at Clun House, 
Surrey Street, Strand, W.C. Besides the ordinary run of electric 
lighting work, Mr. Scott proposes to give special attention to the 
application of continuous and polyphase motors to machine driving 
in factories, iron and steel works, &c., also to mining work, electric 
traction for tramways and railways, and to long-distance power 
transmission. The International Electric Company, of Liège, is the 
most important electrical concern in Belgium, and was founded in 
1889 by Mr. Henry Pieper, general director. The manager and 
technical director, Mr. G. J. Melms, was with the General Electric 
Company, of America, for many years, and as manager for Messrs. 
Brown, Boveri & Co., Frankfort, personally supervised the con- 
struction and operation of the Frankfort municipal electric station 
—one of the largest central power stations in Europe, having a 
single-phase motor load of upwards of 6,000 E. P., including three 
motors of 750 up. for working the city tramways. Under Mr. 


Melms's management, the International Electric Company, of Liège, 


have of late years taken & prominent position in the electrical 
world, baving created many new and special forms and tvpes of 
electrical machines. Amongst others, the company bave supplied 
machinery to a number of large firms in the United Kingdom, 
including Messrs. Sir Christopher Furness, Westgarth & Co., 
Limited, Sir Raylton Dixon & Co, Limited, Wilson, Pease & Co., 
Limited, Dorman, Long & Co., and other firms at Middlesbrough, 
Messrs. Wm. Gray & Co., Limited, Furness, Withy & Co., Limited, 
and the Irvines Shipbuilding and Dry Docks Company, Limited, at 
Hartlepool, and various others at Sunderland, Dumbarton, Glasgow, 
Belfast, and in South Wales. Mr. Scott, whose name is familiar to 
all readers of the ELECTRICAL REVIEW, has our best wishes for success 
in his new sphere of labour. 


Scottish Contractors’ Association, —We have received 
a copy of the “ Constitution of the Association, Rules for Men, 
Manufacturers, Consulting Engineers, and Architecte," of the 
Scottish Electrical Contractors’ Association (Glasgow centre). The 
objects of the Association are to discuss questions affecting the 
general interests of the trade and to promote uniformity of action 
or practice regarding these.” One of the objects of special 
moment to manufacturers is stated thus :— 

Whereas electrical centractors have frequently anffered by the action of 
some manufacturers and wholesale dealers in electrical plint, material, and 
fittings. who take advantage of the position secured to them by the support of 
the electrical trade, to deal direct with consumers to the de'riment of con- 
tractors, this Association recommends its members to give preference in their 
orders to those manufacturers and dea'era who are most free from such 
practices, With a v:ew to guiding the General Committee for future combined 
action, this Association invites its members to record, and send tothe secre- 
tary, particulars of all cases where the circumstances seem to suggest that 
consumers may be receiving full or partial trade discounts, either directly or 
through consulting engineers or architects. 

Mr. Thomas Wright is president of the Association, and Mr. 
J. M. Davies, jun., of 168, St. Vincent Street, Glasgow, is the 
secretary. 

Still Motors.— Messrs. Shippey Bros., Limited, who have 
been appointed sole British agents for the Canadian Electric 
Vehicle Company, the owners of the Still electric system, have 
received their first shipment of the new type of vehicles which are 
described in the list now being circulated. We understand that 
arrangements have been completed for the construction of the vehicles 
in England. The pamphlet now before us illustrates some neat designs 
of “ Victoria," dog-cart, runabout motet, aleo views of delivery 
wagons and other electromobiles. Messrs. Shippey have also been 
appointed sole European agents for the sale of the new standard 
* Milwaukee" steam cars, steam wagons and other engineering 
specialties as manufactured by the Milwaukee Automobile Company. 
It is stated that as soon as financial arrangements have been com- 
pleted, brauch sale depóts will be opened in Paris, Brussels, Berlin, 
Amsterdam, Lisbon and other approved Continental cities for the 
sale of the “Milwaukee " steam cars which will be sold in combina- 
tion with the Canadian Electric Vehicle Company's ideal storage 
battery, and the "Still" electric vehicles, carriage motors, oon- 
trollers and gearings as now manufactured in England under 
royalty. | 

Trade Announcements.—The increased business of 
Callender's Cable and Construction Company, Limited, has necessi- 
tated their removing to larger offices. Ou and after April 16th their 
address will be Hamilton House, Victoria Embankment, E.C. 

The Sun Fan Company has changed its London office to 6a, 
Billiter Buildings, Leadenhall Street, E.C., and has opened a new 
office at 82 and 83, Deansgate Arcade, Manchester. Mr. G. C. 
Fuller, who has been for many years representative and electrical 
specialist for the Blackman Ventilating Company in London and 
the South of England, has joined the Sun Company's staff in a 
similar capacity. | ' 

The Testing Station of the B-itish Fire Prevention Committee 
has changed its location from North Bank, Regeut's Park, to West- 
bourne Lodge, 66, Porchester Road, Bayswater, W., to which address 
communications for the resident engineer should he sent. 

We understand that the Standard insulating varnish, made by the 
Standard Varnish Works, of New York, and referred to in our 
advertisemeut this week, has attained a high reputation in the 
United States, the Continent, and also in England, for ite great 
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elasticity and high-insulating properties. Mr. Dolph, the expert 
who is in charge of their Insulating Varnish Department, will 
shortly arrive from the States, when he will be at the command of 
clients. 

We have received notification from Brisbane to the effect that 
owing to continued confusion that has arisen in respect of the name 
the Electric Construction Company, Limited, has reverted to its 
original name, Trackson Bros., Limited. . 

Messrs. Pinching & Walton, of 1, Crutched Friars, E.C., have 
removed to 52, Cannon Street, E.C. 


ELECTRIC LIGHT AND POWER NOTES. 


Abertillery,—The B. of T. has granted a prov. order for 
electric lighting. 

Barnsley.—The accounts of the electric light depart- 
ment for the first year show a small surplus of £8. The Council 
has resolved that Mr. Barstow, the electrical engineer, be engaged 
for a further period of three years, at a salary for the first year of 
£300, second year £350, and third year £400. 

Belgium.—The * C" central station of the Brussels 
municipal electric lighting undertaking is about to be enlarged. 


Bradford.—In reference to the Yorkshire Electric 
Power Bill, the Bradford Corporation, after consideration of the 


amended clauses submitted by the company, has decided not to : 


take any action otherwise than in conjunction with Sheffield and 
Leeds, who are opposing jointly with Bradford. The town clerk 
has been instructed to require from the promoters of this and the 
South Yorks Electric Power Bill, a suitable clause with respect to the 
prevention of electrolytic action on gas and water mains, and to 
oppose in the House of Commons if such a clause is not conceded. 


Dorking.— The U.D.C. has adopted an agreement as to 
the transfer of its prov. order to the West London Electric Supply 
Company, Limited, providing amongst other provisions that Mesers. 
Johnson & Phillips's plant be utilised, free wiring be provided, and 
that legal costs, not exceeding £500, be paid by the company. 


Fakenham.— The Parish Council has obtained a report 
from Mr. E. H. Cozens-Hardy on the electriclighting of the town, 
and has accepted the tender of Messrs. Fryer for laying cables, &c., 
at £592 10s. The electricity supply is to be obtained from Messrs. 
Miller, Son & Co., of Fakenham, at about 5d. per unit. 


France.—The Municipal Council of Port-Sainte-Marie, 
Lot et Garonne, has accorded the concession of the private and 
public lighting of the town to M. Foures, contractor. The work of 
construction of & new central power station is to be commenced 
immediately. The Municipal Council of St. Martin-les-Boulogne, 
Pas de Calais, has accorded a concession for a period of 40 years of 
the electric lighting of the commune to Messrs. Maurice Lonquty and 
Félix Adam. The cost of public lighting will be €0 centimes per 
KW.-hour and of private lighting 80 centimes. 

A project is at present on foot for the installation of a central 
power station in the town of Roubaix, France. The scheme stipu- 
lates for overhead conductors, and power would be furnished 
for both public and private lighting as well as for motive power. 
The French Marine will shortly -place orders for the material neces- 
sary for the installation of two electric power stations in connection 
with the arsenal of Bizerte. 


Glasgow.— There has been a good deal of copper wire 
and lead — the property of the Corporation, and of the 
National Conduit Company—stolen during the past two months, 
and an offender was brought before the Northern Police Court on 
&th inst. charged with the offence. 


Greenock.— Under the new prov. order to be obtained by 
the burgh it is proposed to obtain powers to supply energy in bulk to 
the neighbouring burgh of Gourock. 


Halifax.—The T.C. last week fixed the price of electricity 
for lighting purposes at 4d. per unit to consumers of under 7,500 
units per quarter, and 3d. per unit beyond that quantity ; also for 
power purposes at 2d. per unit. The Electricity Committee had 
been charging the Tramways Committee 24d. per unit, and Alder- 
man Woodhead asked how they could sell at 2d., when, a short time 
ago, they declared that the lowest price at which they could supply 
the tramway energy was 23d. Mr. J. H. L. Baldwin, chairman of 
the Electricity Committee, said the depreciation on the tramway 
venerating plant was greater than on the electric lighting plant, and 
that the total cost of the generation of both sorta of electricity was 
about 2:23d. per unit, so that the Tramways Committee were supplied 
below cost. 

At the New Poor-Law Hospital, erected at a cost of £100,000, there 
arc six ward lifts, each capable of holding a haud ambulance patient 
and three other persons, and two service lifts for coal, dinner wagons, 
boxes, &c., all worked by electricity generated on the premises at 110 
volts. Careful tests on the lifts show that one unit of electricity is 
suflicient for 84 round trips of the large lifts. The gearing consists of 
a hardeued steel worm, coupled direct to the electric motor, which is 
entirely enclosed, aud gearing with a machine-cut gun-metal worm 
wheel running iu an oil batb. The rate at which the current is 
switched ou to the motor is quite independent of any action on the 
part of the lift attendant, and is entirely automatic. 


Hampton.—The U. D. C. has invited the London United 
Tramways Company to submit terms for the supply of current for 
lighting the district. 


Hendon.—In reply to the request for an extension of 
time for three years, the B. of T. will not allow more than 12 months 
from May 17th next for the completion of the electricity works. 


Heywood,—The L.G.B. has sanctioned the application 
of the Corporation for a loan of £15,000 for electric lighting 
purposes. Mr. W. S. Johnson, of Sheffield, has been appointed 
clerk of works in connection with the electricity works. 


Hoylake.—The U.D.C has resolved to apply to the 
L.G.B. for leave to borrow £12,000 for electric lighting purposes. 


King’s Lynn.—On Wednesday last week the Mayor 
formally started the new plant which the Corporation has laid down 
to cope with the increasing demand for energy. The extensions, 
for which a loan of £10,000 has been sanctioned, consist of two 
dynamos of 120 and 200 Kw. respectively, each designed for a maxi- 
mum pressure of 500 volts, couplededirect to vertical high . 
engines. The dynamos were supplied by Messrs. Laurence, tt 
and Co., Limited, of Norwich; the engines by Messrs. Belliss and 
Morcom, Limited; the boiler, economiser, &c., by Messrs. Yates and 
Thom, of Blackburn, the whole of the extensions being carried out 
under the supervision of the resident engineer, Mr. J. Pilling. 


Kingston-on-Thames.—The Corporation, on an esti- 
mated demand for 90,000 units per annum at the Workhouse, has 
quoted 44d. per unit all round, which would amount to £1,687 10s., 
as compared with £857, the estimated cost of gas lighting. It is 
now proposed that the Guardians should slightly extend the proposed 
boiler accommodation at their new premises, and spend some £4,000 
for electric lighting plant. Under this scheme the working expenses 
and interest would work out at £792 14s. per annum, or less than 
the cost of gas. 


. Kirkealdy.—The Secretary for Scotland has given his 
consent for the borrowing of £50,000 in connection with electric 
lighting. This sanction is not required in the case of the tramways. 
Both schemes will be advanced simultaneously. 


Leith.—The T.C. has resolved that the price of electrical 
energy be reduced from 5d. to 4d. per unit, with the same discount 
as at present, for lighting purposes. 


Linlitligow.—Messrs. Crompton & Co., Limited, through 
their Edinburgh representative, Mr. Purves, have advised the T.C. 
that they are willing to undertake the l.ghting of the town, and to 
get a prov. order themselves. If the local authority gets the order, 
they are still prepared to take over the undertaking, and supply 


current at the rate of 6d. per unit for lighting and 3d. per unit for 


cooking and power purposes. 


London.—Sr. MaARYLEBONE.—AÀ special report has been 
issued by the Board of Trade under Section 1 of the Electric 
Lighting Act, 1888, in reference to electriclighting in the borough 
of St. Marylebone. It states (says the Times) that in 1889 the 
Metropolitan Electric Supply Company, Limited, obtained an order 
giving them electric lighting powers in the parish of St. Maryle- 
bone. In the same year the Board of Trade adopted the policy, as 
regards the metropolis, of granting powers to two bodies in respect 
of the same area, and this policy has been confirmed by Parliament 
in respect of several parts of the metropolis. In 1898 the Board 
refused the applications of two companies for provisional orders in 
respect of the parish, but granted an order to the Vestry. The 
Metropolitan Company opposed the confirmation of the order on 
the ground that competition by the Vestry would be rate-aided and 
consequently unfair, and the House of Commons refused to confirm 
the order. During 1899 numerous complaints were received by the 
Board of Trade from consumers in the parish as to interruptions in 
the supply given by the Metropolitan Company, and the necessity 
was then urged for a competitive supply. In 1900 the Marylebone 
Electric Supply Company, Limited, one of the companies which 
applied in 1898, applied again for an order. The applica- 
tion was opposed by the Vestry, but the Board of Trade. having 
regard to all the circumstances, decided to dispense with their con- 
sent and granted the order. The Bill to confirm the order, how- 
ever, was rejected on second reading in the House of Commons. In 
the course of the debate representations were made that the Vestry 
were in negotiation for the purchase of the Metropolitan Company's 
undertaking ínthe parish, but the Vestry subsequently decided not 
to proceed with the negotiations. "This Session the Borough 
Council of St. Marylebone (who have succeeded the Veatry) and 
the Marylebone Company have both applied for orders in respect 
ofthe parish (now the borough). The Borough Council (as local 
authority under the Electric Lighting Acts) have refused their con- 
sent to the company's application, but the Board of Trade have 
decided to dispense with the Council's consent and have granted the 
order, and also the order applied for by the Borough Council, with 
the view of giving Parliament the opportunity of deciding on the 
question as a whole whether any, and, if so, what supply of elec- 
tricity in St. Marylebone should be authorised in competition with 
the supply given by the Metropolitan Company. 

SHOREDITCH.—The Borough Council on Tuesday received a 
letter from Messrs. Aublet, Harry & Co., Limited, in relation 
to the Council's wiring department. A few weeks ago the company 
informed the Council of two instances which had come under their 
notice of competition on the part of the Council's wiring branch. 
In the first place the company tendered for a contract and found 
that the successful competitor was the Council, whose price, the 
letter stated, was 50 per cent. lower than that of the company. The 
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latter contended that if the work was carried out at cost price it 
could not be done for the amount of the accepted tender, and 
that the competition of the Council with local firms was unfair. 
The company submitted that the Council was exceeding its powers 
in undertaking the work. 

The Lighting Committee, at a meeting of the Council on the 
2nd inst., reported that the statements in the letter were not correct. 

At Tuesday’s meeting of the Council a further letter from the 
company was pressing for a reply to a question as to the 
authority of the Council to become contractors. The letter was 
referred to the Lighting Committoe for consideration. 


SrEPNEY.—The Borough Council is to apply to the L.C.C. for 


sanction to a loan of £34,670, the balance of a loan of £105,170 
applied for by the late Whitechapel District Board of Works. 


Macclesfield and Widnes.— The B. of T. has sanctioned 
a prov. order for the electric lighting of the borough. 


Newport.— The Electricity and Tramways Committee 
reports on the question of the future development of the electricity 
undertaking, by Mr. R. Hammond, consulting engineer, and the 
borough electrical engineer, have been received by the Borough 
Council. ; i 

At a meeting of the Electricity and Tramways Committee, the 
payment of £8,000 to Lord Tredegar was ordered in purchase of the 
site of the generating station. 

The new Corporation Road tramline is now complete. It is to be 
worked by electricity, but pending the construction of a new 
power station, horse haulage will have to be used. The borough 
engineer has been instructed to prepare a scheme for extensions of 
the tramways. : 


Oldham.—The Corporation has received permission from 
P L.G.B. to borrow £156,510 for the new generating station at 
reenhill. 


Paisley.—The electric lighting, accounte for the year 
ending December last, show & deficiency of £4,723, which will be 
provided for from the funds of the Gas Corporation. 


Perth.—The opening of the electricity works has been 

5 fixed for May 4th. Some of the principal sbop- 

eepers in the High Street have grown tired of waiting, and have 
put down installations of their own, with very successful results. 


Richmond.—The T.C. has decided to take legal action 
in the event of the Richmond E. L. Company proceeding to violate 
their contract with the Corporation by continuing with their scheme 
to supply current for the Heston and Isleworth district. 


Rochester and Chatham.-—It seems a great pity that 
all the local authorities of Rochester, Chatham, and New Brompton 
cannot agree in consenting to take over the several undertakings of 
the Chatham, &c., Electric Lighting Company, in their respective 
districts. The Gillingham D.C. (New Brompton), the youngest 
authority by far in the whole district, having decided to purchase 
the New Brompton undertaking of the company, has appointed Mr. 
W. H. Trentham as valuer. The Council has also decided to pur- 
chase ground attached to the works, as it expects the scheme to 
„ and New Brompton is increasing by leaps and 

unds. 

At the Chatham Council meeting last week the Committee 
further considered the proposal to purchase the Chatham portion of 
the E.L. Company’s works, and a letter was read from the com- 
pany's solicitors, asking the sum of £35,000 for the purchase. It 
was resolved that the TECUM offer of £20,000 made by the 
Corporation be not confirmed. 


Seaford.—The B. of T. has extended the prov. order to 
June 30th, and a syndicate has accepted the terms offered by the 
Council for the transfer of the order. . 


Spain.—A company has just been formed in Carthagena 
with the title La Compania de Alumbrado y Fuerza Electrica 
j ” to establish a large central power station to gencrate 
and supply electrical energy for lighting and power purposes to the 
mining undertakings in the Carthagena and La Union districts. 


Stourport.—The U.D.C. is considering the question of 
lighting the town with electricity. 


Sweden. — The “ Bergvik-Ala nya Aktiebolag,” of 
Bergvik, Sweden, projects the establishmentin the Norrland, Sweden, 
of a new sulphite factory, the motive power for which would be 
supplied by electric energy developed by a waterfall in the neigh- 
bourhood. The electric installation will cost £17,000, and the total 
installation £127,000. The factory will turn out 15,000 tons of 
sulphite annually. The Electric Power Company, of Trollhittan, 
Sweden, has a project under consideration for the utilisation of 
a waterfall situated on the Lule, for the development of electric 
energy. 

Teddington.—The U.D.C, has referred to the newly 
constituted E.L. Committee the offer of the London United Tram- 
ways to supply current for lighting purposes at a maximum charge 
of 4d. per B. T. U. | 

Wallasey.—Last week Col. F. J. Marsh held a public 
inquiry on behalf of the L.G.B. into an application made by the 
U.D.C., for permission to borrow £12,500 for extending the electric 
lighting system. | 

Walsall.—Colonel W. Langton Coke held an inquiry on 
behalf of the L.G.B. last week, respecting an application made 
by the Corporation for sanction to borrow £3,000 for electric 
lighting. There was no opposition. 


Wolverhampton.—The L. G. B. has granted the appli- 
cation of the T.C. for leave to borrow £58,912 for electricity supply. 


— === 
ELECTRIC TRACTION NOTES. 


Birkenhead.—The estimates of the borough treasurer, 
which came before a special meeting of the T.C. last week, show that 
the electric tramways of the borough have saved ratepayers from the 
burden of a heavy increase in the rates to the extent of 4d. in the £. 
A month ago such a rather large increase seemed inevitable to 
the Finance Committee, but owing to the rapid development of the 
tramways, an increase of only ld. will suffice. The Finance Com- 
mittee were reckoning on having to find at least £2,000 towards the 
working of the municipal electric tramways system, but the single 
route between Woodside and New Ferry has proved so remunerative 
during the first two months, that, in view of the early opening of 
other routes, the committee have come to the conclusion that 
instead of the electric tramways costing the ratepayers £2,000 
during the current year for working expenses, there will be a 
surplus from the earnings, after paying the working expenses, of at 
least £6,000. The committee have based their calculations on the 
working of electric tramways in other towns, and appear to be con- 
fident that the favourable result indicated will be realised. But 
for the electric tramways it would have been necessary to raise 
£13,000 in excess of the needs of the previous 12 months. 


Cape Town.—The Camp’s Bay terminus of the electric 
tramway which is to connect Sea Point and Camp’s Bay and the 
Kloof is now being erected. The works are situated near the main 
road at the end of Camp’s Bay furthest from Sea Point. The tram- 
line has been laid over the whole distance. 


Chatham.— The T.C. has approved plans for the 
erection of an electric energy station and works at Luton for the 
Chatham and District Light Railway Company. 


Glasrow.—The two Allis engines, of 5,000 H.P. each, 
had a successful trial run on the 10th inst. The Stewart auxiliary 
engines, two in number, of 1,000 H.P. each, have also had a suc- 
cessful run. The exciting plant, consisting of six 250-H. P. 100-volt 
W. H. Allen & Co.’s combined sets, is now complete. Everything 
points toa very favourable inauguration on the 24th inst. The 
memorial tablet bears the names of Samuel Chisholm, Lord Provost, 
Walter Paton, convener tramways department; John Young, genera 
manager; and Horace Field Parshall, consulting engineer. 


Halifax.—Our local correspondent writes :—‘ In con- 
nection with the electric tramway extensions at Halifax, the Tram- 
ways Committee's American scheme of a ‘lift,’ after the pattern of 
one in operation at Cincinnati, by which to negotiate the hill at 
the southern boundary of the borough, is arousing much oppo- 
sition. The estimated cost is £12,000. The municipality is 
strongly in its favour. A town's meeting will shortly voice its 
opinion on the project." 


Kinver.—The electric railway has now -been opened for 
traffic, but the Board of Trade have limited the speed for a time on 
the route. When, however, the embankment through the meadows 
has had more time to consolidate it is hoped that the speed will be 
increased. The line seemed inadequate to cope with the Easter 
traffic. Waggonettes were running from Stourbridge to Kinver in 
large numbers ; and the astute proprietors asked a florin to briug 
home people who had made the outward journey on the electric 
railway for the modest threepenny bit. | 


Lincoln.—Mr. A. Brown, city surveyor of Nottingham, 
has been requested to advise and confer with the Electricity Com- 
mittee of the Lincoln City Council on several] matters in connection 
with the undertaking of the Lincoln Tramways Company, which 
now runs the cars by horse-power, and which the Corporation 
contemplate buying out with the view of substituting a line of elec- 
tric trams on the overhead wire system. 


Liverpool.-—The claims which have been made in respect 
of personal injuries and purse iud accidents on the Liverpool 
tramways, have reached so substantial an aggregate, that the Ocean 
Accident and Guarantee Corporation, with whom the Corporation 
of Liverpool insured themselves against such claims, have been 
called upon to pay the full amount of the liability under their 
policy. Consequent upon this, correspondence has passed between 
the company and the Town Clerk of Liverpool, with a view to a 
revision of the terms of the insurance. The subject came before 
the Finance and Traffic Sub-Committee at a recent. meeting, and the 
following resolution was adopted, and subsequently confirmed by 
the General Committee :—'* That on the representation of the com- 
pany that they have paid, or are liable to pay, under their policy, 
claims exceeding the sum of £4,500, the total limit of their 
liability under the policy, the Town Clerk be instructed, as arranged 
with the representatives of the company, to deal with all claims at 
present outstanding and all further claims which may be made 
between the present date and June 7th, 1901, and that the con- 
troller and auditor of accounts be requested to audit the company's 
Statement of claims paid, and report thereon to this committee." 
The attitude of the Ocean Accident Insurance Corporation in the 
matter will be better understood when it/is stated that two months 
of the existing contract have yet to run. 


— ——— 
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Midland Railway and Electric Traction.—Our 
American contemporarles state that the Midland Railway Company 
bas sent two engineers, Messrs. Seeley and Woolinscroft, to the 
United States to study American railway methods, including the 
adaptation of electricity to railways. 


New York.—The Westinghouse Electric Company, of 
Pittsburg, has been awarded the contract for the complete motor 
and control equipment of all the elevated lines of the Brooklyn 
Rapid Transit Company, of New York. This system comprises 
over 30 miles of double track railway, which is one of the largest 
elevated rapid transit systems in America. The contract, we are 
informed, was awarded to the Westinghouse Company after a long 
series of trials and tests,each competitor furnishing a number of 
sample traius. These trials and tests extended over a period of 
nearly three years. We are told that the other competing firms 
were the Gencral Electric and the Sprague Electric Companies, of 
America, each of which offered an electric system of multiple unit 
control in competition with the electro-pneumatic system proposed 
by the Westinghouse Company. The Westinghouse system, which 
has been adopted by the Brooklyn Rapid Transit Company, is the 
same as that which the British Westinghouse Electric and Manu- 
facturing Company, Limited, has proposed for operating the trains 
of the Metropolitan and the Metropolitan District and other under- 


. ground railways in this country. 


New Zealand.—We understand that the Roslyn Tram- 
way Company, of Dunedin, whicn was the first to introduce cable 
tramways in the Australasian Colonies about 20 years ago, has just 
introduced an electric tramway into New Zealand. The line com- 
menced running for public service last October, and was formally 
opened on December 4th. The overhead trolley system has been 
adupted, and the whole of the work in connection with the track, 
cars, and power station equipment has been carried out by the 
British Westinghouse Company. It is interesting to note the effect 
of the conversion of the lines on the traffic returns. It was found 
that during the first five weeks of electric operation an increase of 
96 per cent. over the last five weeks' traffic on the old system was 
shown. The Dunedin City Council have resolved to buy up the 
local tramway companies’ undertakings, and equip them throughout 
with electric power transmitted from some waterfalls distant about 
12 miles from the city. A preliminary sum of £250,000 is to be 
borrowed for this purpose. 


Northampton.—At a meeting of the T.C. on 10th inst., 
the proposed acquisition by the Council of the Northampton strect 
tramways—at present worked by horse-power— was considered in 
committee. When the Council resumed its public deliberations, Coun- 
cillor Wooding, on behalf of the Tramways and Electric Light 
Committee of the Town Council, moved the following :— 


The Committee report that the negotiations with the Tramways Company 


. for the purchase of the undertaking have not resulted in an agreement, and 


1805 will in due course propose, in pursuance of the resolution of August 20tb, 
1899, to take the necessary steps to acquire the tramways under the statutory 


power of purchase. 


Alderman Randall, who seconded, said that the offer of the Com- 
mittee was most generous. The resolution was carried unanimously. 


Peterborough.— Some time ago the British Electric 
Traction Company made an application to the Peterborough 
Corporation with respect to the supply of motive power for the 
electric trams. In the course of an interview with the Council 
last Friday, Mr. E. A. Parris said that the company offered to pay 
2d. per unit up to a certain point, and 14d. per unit for the next 

art, the minimum guaranteed requirement being 120,000 units. 

e engineer was instructed to visit various towns at his discretion 
to make full inquiries and report. 


Paisley.—At the forthcoming meeting in Glasgow, held 
uuder the new system of Private Bill Procedure Act, 1900, the 
Corporation intend opposing Mr. Murphy’s provisional order, known 
as the Paisley District Tramways Bill. The Council have been 
unable to come to terms with Mr. Murphy. They are still going on 
with their own provisional Bill, however. 


Russia.—It is reported that a project has been submitted 
to the Russian Government for the construction of an express 
electric railway between St. Petersburg and Moscow, a distance of 
610 kilometres. 


Salford.—The work of relaying the rails for the electric 
tram service is proceeding briskly. The Pendleton, Cross Lane, 
Trafford Road, and Broughton routes have been completed, and 
work has just commenced in Eccles New Road beyond Weaste, 
and in Bollon Road, Pendleton. The cars may be running in 
November. 


Soothill Upper. — Not long ago Mr. Parris, of the 
British Electric Traction Company, attended a mecting of the 
General Works Committec, and asked if the Council were willing 
to purchase that portion of the Dewsbury, Batley, and Birstall 
Tramways which lies within the district of Soothill Upper, on condi- 
tion that the Traction (‘ompany find the purchase money, and then 
for the Council to lease such line to the company for 35 years, at 
£1 per annum. The clerk was instructed to communicate with the 
town clerk of Dewsbury, and obtain a copy of the agreement 
between the Traction Company aud the Corporation. 


Sunderland.— There is every appearance that the Elec- 
trical Tramways Committee will have to deal with a trouble with 
their men, chiefly the conductors, for they have given notice to 


. Strike unless their wages are increased from 22s. 6d. to 25s. per week. 


The men state that an advance was promised them, but this is 
denied, and the Committee refuse to advance the wages as the 
conditions of service have been much improved. 


Swindon.—4As a result of the recent visit to Swindon of 
Colonel Yorke, Board of Trade inspector, who made an exhaustive 
inquiry into the projected scheme of electric trams, and inspected 
the various routes to be traversed by the said trams, the Board of 
Trade have granted a provisional order authorising the Corporation 
of Swiudon to construct trams in the borough. Already a piece of 
land has been purchased as a site for a generating station, and 
Messrs. Siemens Bros. & Co. have been entrusted with the contract 
for the provision of engines and dynamos; tenders will be 
immediately requested for the erection of the necessary buildings, 
the plans, &c., for which have been prepared by Messrs. Lacey, Clire- 
hugh & Sillar. In all about 10 miles of way, of which about 24 will | 
be double and the remainder single line, will be constructed under 
the scheme as it at present stands. 


Taunton.—At the monthly meeting of the Taunton 
Town Council, held on April 9th, it was decided to make certain 
small alterations and works as asked for by the Tramway Company. 
The form of the contract to be entered into by the Newton Elec- 
trical Works for the laying down of the electrical plant for the 
supply of energy for the trams was signed. Negotiations between 
the Corporation, the Tramways Company and Messrs. Newton, have 
resulted in an arrangement, under which the Tramways Company 
will postpone the date under which the Corporation is liable to 
supply energy, namely, July 1st to August 1st next, on which latter 
date Messrs. Newton & Co. undertake by their contract that the 
Corporation shall be in & position to supply energy. Under the 
contract Messrs. Newton & Co. also guarantee the proper working 
of the plant for seven years. 


Twickenham.—The U. D. C. have instructed their clerk 
to consent to the London United Tramways Bill if the company 
agree to accept the terms already submitted by the Council. 


Wolverhampton.—The Corporation Tramways Com- 
mittee have had under consideration since their return from Paris, 
an American patent for electric traction on the stud or conduit 
system. The method has been explained to the chairman of the 
Committee, Alderman C. T. Mander, by an expert in London. It is 
not, however, proposed that the Committee shall go to New York to 
inspect this system in operation. 


TELEGRAPH AND TELEPHONE NOTES. 


Aberdeen Telephones.—At a meeting of the Special 
Telephone Committee of the T.C. on 11th inst., Mr. Bennett, who 
has been engineer for the Glasgow Corporation in establishing 
municipal telephones, was present, and explained what had been 
done throughout the kingdom in the municipalisation of the system. 
It was resolved that Mr. Bennett should draw up a report as to thc 
approximate cost, &c., of a municipal system of telephones, covering 
the present area over which the National Telephone Company has 
wires in the city. 


French Cables.—In reference to the doings of the cable 
ship Diolibak at Amoy, Reuter reports that advices from that place 
say that the French cable is connected at Chapel Island, and is 
thence taken to Saigon. The Amoy end has not been hauled ashore, 
but the cable is attached in readiness. 


London Telephones.—It is stated in a morning paper 
that an order for telephones and switchboards for London was 
recently placed with the Western Electric Company by the postal 
authorities. 


New Cable.—A 7% dispatch from Sierra Leone says 
that on 14th inst. the cableship Anglia begat the laying of the 
direct cable connecting Ascension with the mainland.  . 


Queensland Telephones,— The many friends in this 
country of the electrical engineer in the Queensland post and 
telegraph department (Mr.J. Hesketh) will be interested to learn that 
he has just returned to Brisbane from a visit to the Northern 
portion of the colony, made principally in connection with the 
opening of the new telephone trunk line betweem Townsville and 
Charters Towers. The Brisbane Courier says that the telephone 
service between those towns up to the 13th inst. had been worked 
on the two existing telegraph lines, which were used for telephoning 
at the same time as for telegraphing. It is worthy of note that this 
was the first telephone service by a trunk line in the colony, and on 
its results the fixing of the other trunk lines was justified. 


Railway Telegraphs.—Mr. Alexander Spark, of Aber- 
deen, has been ordered to supply the Great, North of Scotland 
Railway Company with telegraph apparatus for the complete 
equipment of the statious along their lines, to recent Board of 
Trade requirements. 
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Telegraphie Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED. 
Taku-Chefao ee . oe ee March 29, 1901 ve cs 
Conakry-Sierra Leone.. si eo .. April 2, 1991 .. April 16. 
Bingar«dja-Macassar oe ee es . April 14 ee os 
Fao- Bushire 92 Js ass .. March 6,1901 .. April 11. 
Perim-Obock ae ee ee ee ee March 22, 1901 ee April 15. 
Latakia-Cyprus .. - es ee .. June 20, 1899 .. oe 
Para-Maranham ee » ee March 1, 1900 .9 ee 
LANDLINES :— 


Siberian landlines— 
Blagowestchensk- Chabarowsk 


Chinese landlines 
Pekin-Kalgan ? Be 
Tientesin, ria Shanghai. 
Kalgan-Maimatchin s es 


Telegraphy and the South African War.—In Lord 
Roberts’s dispatches, which have been published this week, the 
following appreciative remarks are made regarding the telegraph 
Service :— 

Army Telegraphs.—The duties performed by the army telegraphs 
under Lieut.-Colonel R. Hippisley, R.E., throughout the war have 
my entire approbation. No portion of the army has had more work 
or greater responsibility than this branch. With a personnel of 25 
officers and 1,221 operators, linesmen, &c. (of whom 4 officers and 
153 N.C.O.s and men have died or been invalided), nearly 24 
millions of messages have been dealt with during the past 13 
months, some of them containing as many as 4,000 words. The 
telegraph systems taken over, repaired, and maintained exceed 
3,300 miles in length, with over 9,000 miles of wire. In addition, 
959 miles of air line have been erected and 1,145 miles of cable 
laid. Great credit is also due for the quick way repairs to the lines, 
so frequently interrupted by the Boers, have been carried out. 
This is a most danyerous service, as there is always a chance that 
the enemy may be lying in wait near the break, but there has been 
throughout the most unhesitating promptitude in ite performance. 
The young otticers in charge of cable carts have also often had 
perilous work to perform when winding back their wire, alone or 
with a very small escort. 

Submarine Telegraphs.—The working of the submarine telegraphs 
was most satisfactory, and the liberality of the companies in giving 
special rates for soldiers was much appreciated by the army. 


Wireless Telegraphy.— The directors of the Cunard 
Steamship Company have for some time past had the Marconi 
system of wireless telegraply under consideration, with a view to 
adopting it for communicating between their steamers and points 
on shore. It is now stated in Liverpool that the directors have 
decided to provide Marconi instruments on their Atlantic steamers, 
but further improvements will be necessary before the full 
advantage of the system can be availed of. 

The New York correspondent of the Daily Telegraph says that 
the Board appointed to consider the adoption of wireless tele- 
graphy for the navy has completed its work. It will probably 
recommend the employment of the system by the North Atlantic 
Squadron in the August manceuvres. 


.. April 3, 1901  .. April 10. 


.. June 14, 1900 aie 
.. June 16, 1900 ee 
. June 80, 1900 ee 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 27th. The E.L. Committee wants 
tenders for six water-tube boilers and accessories. Sec “ Official 
Notices " April 12th. 


Alloa.—April 25th. The E.L. Committee wants tenders 
for insulated cables, joint boxes, &c.; arc lamps and pillars: 


sub-station equipment and sundry connections. Sec Official 
Notices” April 12th. 
Ashton-under-Lyne.—<April 29th. The Electricity 


Committee wants tenders for two continuous current generatore, 

each of 250 to 300 H. P., with double acting enclosed engines. See 

" Otticial Notices " to-day. i : 
Aylesbury.—April 22nd. The U.D.C. wants tenders for 


establishing and maintaining electricity works. See ''Officia] 
Notices " March 22nd. 


Barrow-in-Furness.—April 24th. The Corporation 
wants tenders for concentric cables, boxes, cast-iron pipes, conduits 
and pipes, balancing transformer and switchboards. See Official 
. Notices” April 5th. 

Battersea.— April 30th. The Council wants tenders for 
electric pumps and pipe work, river work, pipe and pite, &c. See 
“ Official Notices” March 29th. 


Battersea.—The Borough Council invites firms to sub- 
mit free wiring proposals. See Official Notices April 12th. 


Bradford.—The Bradford Corporation are about to 
advertise for material for the overhead equipment of the Manchester 
Road Tramway. They have decided to use Cooper’s patent joint 
rails throughout this route. | 


Cardiff.—April 30th. The Corporation wants tenders 
for poles, bases, brackets, feeder and section pillars, trolley aud 
other wire, insulators and line suspensions, for clectric tramways. 
See Official Notices April 12th. 


Copenhagen. — May 4th. The Corporation wants 
tenders for the supply of a network for a new central station. See 
“ Official Notices ” April 12th. 


Dublin.—April 22nd. The Lighting Committee wants 
tenders for condensing plant, pipework, feed pump, superhcaters, 
mechanical coaling apparatus, crane, and workshop equipment. 
See Official Notices March 22nd. 

Dundee.—May 1st. The T.C. wants tenders for copper 
bonds. See Official Notices to-day. l 


Edinburgh.—April 20th. Tenders are wanted by the: 


Corporation for arc lamp carbons and cast-iron pipes. See 


* Official Notices" March 29th. 


Germany.—May 1st. The Prussian State Railway 
Authorities at Munster are inviting tenders until May 1st for the 
supply of a steam engine and dynamo. Particulars cau be obtained 
from, and tenders are to be sent to, Die General Direction der Koncg, 
Eisenbahnen, Munster. 


Great Eastern Railway.—May 14tb. The directors 
want tenders for the supply of stores and materials. There are 
23 different sections, including one for telegraph materials. See 
“ Official Notices " to-day. 


London.—April 24th. The Metropolitan Asylums 
Board invites tenders for gas-producing plant and gas engines, 
dynamos, accumulators, and switchboard ; Galloway boilers, econo- 
miser, feed pumps, &c., for Tooting Bec Asylum. See “ Official 
Notices" March 22nd. 


Madrid.—April 21st. The Secretary of State for Foreign 
Affairs has received a despatch from his Majesty’s Ambassador in 
Madrid, stating that tenders are invited by the Spanish Govern- 
ment, not later than April 21st, for the establishment and working 
of a telephone system in Palencia. Particulars may be examined 
at the Commercial Department of the Foreign Office, between 
11 a.m and 5 p.m. 


Manchester.—May 7th. The Electricity Committee 
wants tenders for watcr-tube boilers; plant of 15,000 rmn.p. in 
generating and sub-stations, comprising steam engines, &c., three- 
phase generators and motor transformers. See “ Official Notices ” 
April 12th. 

The 


Middlesbrough.—April 30th. E.L. Committee 
wants tenders for a Lancashire boiler, 300-K w. steam dynamo, con- 
densing plant, and piping. See Official Notices March 29th. 

We would draw tenderers’ special attention to the latest date for 
sending in estimates. It is April 30th and not 13th, as appeared in 
our “ Official Notices.” 


Middleton.— April 27th. The Corporation invites ten- 
ders for the erection of a refuse destructor to work in conjunction 
with the electricity works. Mr. F. Entwistle, Town Clerk, Town 
Hall. ; 


Motherwell.—April 29th. The T.C. wants tenders for 
steam dynamo and switches and piping. See Official Notices 
March 29th. | 


Norwich.—May 7th. The Norwich Mutual Telephone: 


Company, Limited, is about to cstablish a telephone exchanye, and 
invites tenders for cables, wires, pipes, ironwork, poles, insulators, 
batteries, telephones and other instruments, switchbourds, &c., 
required in connection therewith. See “Official Notices” April 12th. 


Partick.—The Council wants tenders for main switch- 
boards and instruments, battery and accessorics. See “ Official 
Notices " April 12th. | i 

Piatra Neamtz, Roumania.—April 23rd (new style). 


The mayor will on this date consider offers for the concession of 
supplying the town with electric light for a term of 30 years. 


Portsmouth.—April 30th. The Corporation wants 
tenders for various works in connection with the establishment of 
the municipal telephone system :—conduits and cables, copper and 
other wire, ironwork, insulators, switchboards, batteries, telephone 
instruments, poles, arms, &c. See “ Official Notices" April 12th. 


Poplar.— May 1st. The Guardians want tenders for 
steam, exhaust, and other piping, valves, &c. See “ Official 


Notices April 5th. 


Southampton.—April 29th. The Corporation wants 
tenders for the supply of stores, fittings, &c., required for the elec- 
tric tramway department during 12 months. Specifications, &c., 
from the manager at the Tramway Office, Prospect Place, South- 
ampton. 


South wark.—April 19th. The Council wants tenders 
for incandescent lamp brackets, switches and fittings, for gas 
standards. See '' Official Notices" April 5th. 


Spain.—April 28th. The Secretary of State for Foreign 
Affairs has received dispatches from Madrid stating that tenders are 
invited by the Municipality of Lopera (Jaen) for the concession 
of the exclusive right of lighting the town by electricity ; by the 
Spanish post office, to be received not later than May 10th, for a 
concession for the establishment and working of a telephone 
system at Denia; and by the Spanish Government, to be received 
not later than June 3rd, for a concession for working a system of 
electric tramways at Barcelona; the concession alrendy~ granted 
having been annulled, 
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Motherwell.—May 18th. The E.L. Committee wants 


tenders for cast-iron lamp columns, arc lamps, switches, fittings, &. 


Sunderland.—April 26th. The Corporation wants 
tenders for steam and other piping, and panels for traction switch- 
board. See Official Notices April 12th. 


Tonbridge.— May 30th. The U.D.C. wants tenders for 
Lancashire boilers, two 50-Kw. steam dynamos, condensing plant, 
crane, switchboard, battery, mains, arc and incandescent lighting, 
house meters, &c. See '' Official Notices " April 12th. 


CLOSED. 


Ayr.—Mr. Frederick Coutts, Dundee, has now taken up 
his work as tramways manager. The Corporation has accepted the 
following additional tenders:—Switchboards, Messrs. Cowans, 
Manchester, £1,600 ; boilers, the Stirling Boiler Company, Stirling, 
£2,471; accumulators, the Electric Power Storage Company. 
Limited, London, £1,527; balancers and boosters, the General 
Electric Company, Limited, Manchester, £525; condensers, Messrs. 
Alley & Maclellan, Glasgow, £1,220. 


Bolton.—The Electricity Committee at their last meeting 
had before them the report of their engineer (Mr. Day) upon the 
tenders for supply of generators, and the tender of the English 
Electric Manufacturing Company, Limited, was accepted for the 
supply of two 900-xw. generators. The tender of Messrs. Mather 
and Platt was accepted for the coupling together of two balancers 
at the electricity works. The recent Eastertide has witnessed some 
heavy traffic on the cars, but the management have been much handi- 
capped by the non-delivery as yet of the full complement of 
vehicles on order. The department established what was practically 
a record on Good Friday, when over 106,000 passengers were 
carricd. 


Bournemouth.—The following is a list of the tenders 
submitted in connection with the Corporation electric tramway 
scheme :— 


Contract No. 1.— Thirty-eight electric cars and other works in 
connection therewith. 


British Westinghouse Electrical & Manufacturing 
Company, Limited . (accepted) 28,020 


One informal tender was also received. 


Bramigk & Co. oe ee ee ee oe £35,025 0 0 
Siemens Bros. & Co. T $4 «s sa .. 90,70 0 0 
Robert Blackwell & Co. .. 904974 0 0 
Hungarian Railway Carriage & Machine Company . . 80,070 0 0 
Hurst, Nelson & Co. . . 29,472 4 0 
British Thomson-Houston Company .. 929,04 2 0 
Brush Electrical Engineering Company, Limited `. 28,381 0 0 

0 0 


CowrRAOT No. 2.—Four. steam dynamos, and other works in 
connection therewith :— 


Brush Electrical Engineering Company, Limited . £18,930 0 0 
British Westinghouse Electric & Manufacturing 
Company, Limited. ss 17,857 0 0 
British Schuckert Company, Limlted i . . 17,458 0 0. 
Brush Electrica] Engineering Company, Limited . . 17,250 0 0 
British Westinghouse Electric & Manufacturing 
Company, Limited . hs xd .. 16,284 0 0 
British Schuckert Company, Limited s .. 16,145 0 0 
Anchor Electric Company .. „ 15, 0 0 
Johnson-Lundell Electric Traction Com] any. .. 16,185 0 0 
Lancashire Dynamo & Motor Company, imited .. 15,406 0 0 
British Schuekert Company, Limite ws . . 15,485 0 0 
Anchor Electric Company  .. Sa ey ed .. 15,200 0 0 
Anchor Electric Company . . . 15,100 0 0 
Lancashire Dynamo & Motor Company, Limited . . 14,844 0 0 
Siemens Bros. & Co. . . 14,890 0 0 
British Thornson- Houston Company as .. 14783 0 0 
Jobnson-Lundell Electric Traction Company E .. 14283) 0 0 
British Thomson-Houston Compay ex vx .. 18,998 0 0 
Bow, McLachlan & Co. 205 oe .. 14,000 0 0 
C. A. Parsons & Co. 18,418 0 0 
British W estinghouse Electric & Manufacturing 
Company, Limited .. : 11,982 0 0 
British Thomsoa-Houston Company - s . . 199831 0 0 
C. A. Parsons & Co. is as .. 19,81 0 0 
Siemens Bros. & Co. .. 19199 0 0 
Lancashire Dynamo & Motor Company, Limited . . 11983 0 0 
C. A. Parsons & co. 12,280 0 0 


Bradford. — The tender of the Patent Nut and Bolt 
Company for tie bars and fish-bolts, at £12 108. per ton, for the 
construction of the Manchester Road tramway, has been accepted 
by the Corporation. The Corporation has decided to try two of 
Spencer & Gledhill’s patent fare boxes. The Corporation has 
accepted the tender of Messrs. Thornton & Creppin, of Bradford, 
for 75 complete sets of castings, forgings, and turned work required 
for slipper brakes for electric tramcars at £12 4s. per set. 

The Corporation has accepted the tender of Messrs. Babcock and 
Wilcox, Limited, for steam piping and valves for Valley Road 
electricity works at a cost of £186, and the tender of Messrs. W. B. 


Haigh & Co., Limited, of Oldham, for five . separators for the 


same works at a total of £870. 
Durban, Natal.—The tender of Mr. W. F. Johnstone 


for the erection of the electric tramways power station, in Alice 
Street, has been accepted. The cost is £9,657, aud the work is to 
be completed in nine months. 


Mastings.—The T.C. has given contracts for electric 
light extension plant as follows: Babcock & Wilcox for two boilera 
with economiser, piping, &c., for £3,100; Wheeler Condenser Co. 
for piping, feed pump, hot well, &c., for the new Parsons turbo- 
alternator at £546; British Westinghouse Co., 100 electricity 


meters 


London, S.E.— The tender of Mr. Joel to erect 
accumulators at the Grove Park Workhouse, at a cost of £500, has 
been accepted by the authorities. 


Openshaw. — The Electrical Company, Limited, of 
Charing Cross Road, W.C., have secured through their Manchester 
Branch, the order for an 800 xw. slow speed direct current 
generator, from Sir W. G. Armstrong, Whitworth & Co., Limited, 
Openshaw. We are informed that t ere were à great many com- 
petitors, both Continental and American. 


Sunderland.—The T.C. has given a contract to Messrs. 
Callender’s Cable Construction Company, Limited, for the supply 
for the next three years of bitumen-covered cables. Ald. Bruce 
said the proposed contract was based on an existing contract which 
had been obtained in open competition, besides which the contract 
was accompanied by a sliding schedule to meet the fluctuations in 
the price of copper, and by which the prices would be periodically 
fixed. He added that the chief reason for entering into the con- 
tract was to avoid the probability of the introduction of other 
kinds of cable. Some opposition was offered to the suggestion on 
the grounds that the Council would thus be debarred from taking 
advantage of any improvements that might be achieved in cable- 
making during the period, but eventually the contract was passed. 


Whitehaven,—The E.L. Committee has given a contract 
for electric light mains to Callender's Cable Company at £2,782. 


Wolverhampten.—The T.C., at the monthly meeting 
on Monday, accepted the following tender:—Callender’s Cable 
Construction Company, Limited, tender amounting to £6,710 18. 3d., 
for supplying, laying, and erecting complete the necessary 
conduits, feeders, and feeder switch pillars for the electrical equip- 
ment of the line of tramway running from the borough boundary at 
Bilston Road to the Upper Green, Tettenhall, including a short 
length on the Cleveland Road up to the car shed. The Tramways 
Committee were also authorised to accept such tender as they shall 
deem advisable, at a sum not exceeding £6,500, for the overhead 
electrical equipment of the length. 


FORTHCOMING EVENTS. 


Friday, April 19th.—At 9 p.m Royal Inetitution. Discourse by 
Prof. J. J. Thomson, F.R.S., on “The Existence of 
Bodies smaller than Atoms. " 


Saturday, April 20th.—At 7.30 p.m. Annual Conversazione at the 
South-Western Polytechnic, Manresa Road, Chelsea, 
S.W. Distribution of prizes, &c., by Sir W. H. Preece. 
Formal opening of the new buildings to follow. The 
programme of arrangements is a very attractive one, 
and includes lecturettes on Production of High 
Temperatures,” by Prof. Coleman; Wireless Tele- 
graphy, by Mr. W. H. Eccles; Great Achievements 
of Engineering,“ by Prof. Pullen; Modern X-ray 
Photography,“ by Mr. F. J. Addyman; and Growing 
Crystals, by Prof. Schwartz. 

Monday, s 22nd.—At 8 p.m. Society of Arts. Cantor Lec- 
tures. I, “Alloys,” by Sir William C. Roberts- 
Austen, F.R.S. 


| id April 23rd.—At 7.30 p.m. Annual meeting of the Man- 


chester Section of the Institution of Electrical Engi- 
neers. 

Wednesday, April 24th.—At 8 p.m. Society of Arts, Ordinary 
Meeting. Paper on the “ Patent Law Reform " by 
Alexander Siemena. - 

At 7.30 p.m. Institution of Electrical Engineers Stu- 

dents’ Section). Meeting. Paper to be read on 
" Distribution of Energy in Coal Mines” by F. E. 
Pring. 

Thursday, April 25th.—At 8 p.m. Institution of Civil Engineers. 
Special Meeting. Ninth ' James Forrest " Lecture, by 
Prof. F. Clowes, on “ Chemistry in its Relations to 
Engineering." 

At 8 p.m. Institution of Junior Engineers At the 

Westminster Palace Hotel. Sixth and concluding 
Lecture on “ Works’ Management," by Mr. A. H. 
Barker. 

Friday, April 26th.— At 8 p.m. Society of Arts. Howard Lecture, 
by A. C. Eborall, on Polyphase Electric Working 
(Lecture I.). The general treatment of polyphase 
problems: two-phase and three-phase systems—The 
general requirements of polyphase plant—Polyphase 
generators: standard types and leading features of 
design—Efficiency and pressure regulation—Short 
circuit current aud pre-determination of the pressure 
drop on non-inductive and inductive loads. 

Saturday, April 27th.—Institution of Electrical Engineers. (Stu- 
dents’ Section.) Visit to the works of Messrs, Easton, 
Anderson & Goolden. 
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ELECTRIC CONDUIT TRAMWAYS. 


A propos of the paper recently read before the Institution 
of Mechanical Engineers by Mr. A. N. Connett, of which 
we published an abstract, we give below some additional 
and Nice. 


views of the conduit tramways in Paris 
For the originals 
of these we are: 
indebted to the 
courtesy of Mr. 
Connett, who, as 
chief engineer to 
the Campagnie 
Francaise Thomson- 
Houston, was re- 
sponsible for the 
design and execution 
of the whole of the 
work in question. 

Fig. 1 is a view 
of conduit tram- 
way curves, equip- 
ped with the centre 
slot, in course of 
construction at the 
Place Dumesnil, in 
Paris. The figure 
shows the ironwork 
placed in position before the concrete tube has been made. This 
piece of construction was the first conduit laid in Paris on 
what is called the Bastille—Charenton line. 

Fig. 2 shows a slot cross-over on the Bastille—Montparnasse 


z sd N * 


Fig. 1.— PARIS, PLACE DUMESNIL. 


side slot; wherever slot switches were used, the slot was 
deflected to the central position. The figure shows the iron- 
work in position, and practically ready for concreting. 

Fig. 3 shows a curve and slot turn-out on the Etoile— 
Montparnasse line. The figure shows distinctly the yokes 
and the tie-rods holding the slot rails in position. 

Fig. 4 isa view of a 
special construction 
on the St. Ouen— 
Champ - de - Mars 
line. The side slot 
conduit is here 
shown clearly. The 
method of placing 
the tie-rods for 
such a construction . 
is also clear in. this 
figure. Between 
the two tracks may 
be seen the girder 
of the railway 
bridge, which the 
conduit tramway 
crosses here. The 
conduits themselves 
are made up of 
longitudinal 
girders, which have 
to be self-supporting between the points of support on the 
cross-girders of the steel bridge. The construction is a special 
one, and shows how to construct conduits where such an 
obstacle is met with. 


d 


ilii T 


& vip ini 


Fic. 3.—CuRVE AND SLOT TURN-OUT, ETOILE-MONTPARNASSE LINE, PARIS. 


line. This construction is located directly in front of the 
Gare Montparnasse, and the cross-over in question serves as 
a terminus for this line. The conduit shown is the centre 
slot, though the construction of the line in question is the 


Figs. 5 and 6 show a centre slot conduit in the city of 
Nice. The gauge of the tracks here is 1 metre, otherwise 
the construction does not differ from the centre slot con- 
struction shown in figs. 1, 2 and 3. 

F 
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MANCHESTER ELECTRIC POWER 
STATIONS. 


(Concluded from page 634.) 


OwrNG to their large size the cables could not be made in 
greater lengths than 110 yards, and hence a considerable 
number of joints 
were necessitated. 
The method of joint- 
ing is described 
below :— 

The cables are all 
laid on Callender’s 
solid system in cast- 
iron troughs. The 
latter are in 9 ft. 
lengths, and contain 
either two or three 
cables each. Ordi- 
nary wooden bridges 
are used, but in 
addition to these 
one bridge in every 
length of troughing 
i$ of malleable iron, 
secured to the bot- 
tom of the trough 
by set screws, and a 
malleableiron clamp 
is placed over the 
cable so as to secure 
efficient contact 
between thearmour- 
ing and the length of troughing. By this means the 
cast-iron trough is rendered electrically continuous through- 
out the length of the cable. The troughs are covered by 


ELECTRIC ConpuIt TRAMWwAYS.—FiG. 4: SPECIAL SIDE stor 
CONSTRUCTION OVER STEEL RAILWAY BRIDGE, PARIS. 


pitch pine boards 1] in. thick, treated with Stockholm tar 
all over. 
The joint boxes were specially designed by Mr. Wording- 


ELECTRIC CowDuIT TRAMwWwAYS.—Fi1G. 5 CENTRE-SLOT CONDUIT 


NICE. 


ham for the work, and are shown in figs. 1 and 2. The boxes 
are of such a shape that the three conductors can}be bent 
outwards from the centre of the cable, and have not to be 


ELECTRIC CoNpuiT TRAMWAYS.—FriIG. 2: Stor CROSS-OVER, GARE MONTPARNASSE, 
PARIS. 


brought into one plane. The brass connecting pieces are 
carried on porcelain insulators, giving very high insulation 
in air. These insulators are gripped at the bottom of the 


box by two wedge-shaped lugs cast in the bottom, and a 
third of similar shape fixed by a set screw, while the brass 
connecting pieces which they support are rigidly held by 
means of a kind of bayonet joint. 


The whole of the box is 
filled up with 
Callender’s box 
compound, so that 
although the insu- 
lators are amply 
sufficient to insulate 
the conductors in 
dry air, this is not 
relied upon, but is 
supplemented by 
means of the com- 
pound, which has 
a very high di- 
electric strength. 

Another feature 
of these boxes, sug- 
gested by Mr. F. E. 
Procter, mains 
engineer, who was 
responsible to Mr. 
Wordingham for 
the laying of the 
mains, consists in 
clamping together 
the armouring and 
the lead by means 

of clamps on the 
box itself, thus very neatly and simply ensuring the 
efficient connection between these, and avoiding any want 
of continuity in the earthed shield round the conductors. 
Owing to the high pressure it is unavoidable that the 
boxes should be somewhat bulky, and the method of leading 
the cables to them may be of interest, This is shown in 
fig. 3, which shows joints on cables in a trough containing 
two feeders. It will be observed that a Y-shaped casing is 
fixed to the end of the trough, and the two cables are taken 
into separate pieces of troughing, thence through the joint- 
box, and then again through a Y-shaped casing. The 


ELECTRIC CoNpurT[ TRAMWAYS.—FiIG. 6| CENTRE-SLOT CONDUIT, 
NICE. 


arrangement is very convenient ; indeed, the whole of the 
jointing is carried out without any complication. Fig. 4 
shows a similar arrangement for a group of three cables. It 
will be noticed that the principle employed by Messrs. 
Callender & Co. in their joint boxes has been utilised, 
namely, a sliding shutter to close the ends, thus enabling the 
sweating of the cables to be done outside the box, 
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A large proportion of the cables required for the 
permanent scheme has now been laid, and three have been 
ntilised for the temporary supply above described. As 
already stated, the 
mains brought in- 
to use comprise one 
from Dickinson 
Street to Moss Side 
station, another 
from Dickinson 
Street to Bennett 
Street sub-station, 
and a third from 
Moss Side to 
Bennett Street. 
These mains were 
all tested after lay- 
ing with a pressure 
of 13,000 volts be- 
tween each  con- 
ductor and earth, 
the other two con- 
ductors of the cable 
and the armouring 
being connected to 
earth during the 
test ; each conductor 
waa tested in this 
mannerinturn. The 
capacity of the con- 
ductors was simi- 
larly tested, and 
tests were made of the conductance of the cables. ‘Fhe results 
of the tests are all set forth in the accompanying table, the 
joint boxes being included in the test in all cases. The 
equality of capacity between the conductors of the cable is 
most noteworthy, this being of great importance in working 
with rotary converters, The requirements of the specifica- 
tion were very severe, but the result actually obtained was 
better even than that specified. 

The resistance per mile of each conductor of 0°15 sq. in. 
cross-section was not to exceed 0°297 ohm at 60° F., nor to 
differ from the average by more than 1] per cent., and the 
capacity of each conductor, when the other two and the 
armouring were earthed, was not to differ from the average 


COMPOUND EXPANSION JOINTS. 


by more than 5 per cent. The dielectric was to withstand 
an alternating pressure of 20,000 volts between each con- 
ductor and any other and the lead for half an hour; 


Hranu PRESSURE Direct CURRENT TRANSFORMERS AND SWITCHBOARD. 


further, half the cable on a drum was to be wound on 
another drum, and the bight between them bent six 


times in alternate directions round a drum 33 ft. 


in diameter, after 
which the part 
which had been 
bent, when tested 
to breaking - down 
point, was not to 
be pierced under 
30,000 volts. The 
contractors were 
also required to 
euarantee the cables 
for a period of five 
years, 

It is most satis- 
factory to know that 
the cables with- 
stood a pressure 
test of 13,000 volts 
without the 
slightest hitch or 
mishap of any kind 
the first time the 
test was; applied, 
& fact which 
speaks well both 
for the’: makers 
of the cables, and 
for the staff engaged 
in laying them. 


Tests oF HIGH PRESSURE THREE-PHASE FEEDER MAINS 
LAID ON THE SOLID SYSTEM. 


Copper resistance Insulation resistance Capacity 
per mile. per mile. per mile. 
(1) Dickinson f A 0:291 ohm. 1,100 megohms. 0:240 mfc 

Street to B0291 „ 336 „ 0:243 „ 
Bennett Street. | C 0291 _,, 205 v 0:245 „ 
(2) Dickin-on (A 0289 „ 1,500 „ 5241 „ 
Street to B O 291 „ 1,200 ii 10:239 „ 
Moss Sile. | C0289 „ 1850 „ 0:241 „ 
(3) Bennett A 0'293 „ 265 n 10:243 „ 
Street t» B03287 „„ 454 s 0'241 „„ 
Moss Side. C 0:288 ,) 535 3) 0:213 asl 
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co xw. D.C. TRANSFORMBR, 420: 3,000 VOLTS. 


| No less than 27 miles of cable of this description were 
tendered for, as well as 7 miles of half the cross-section. - 
Before deciding on the adoption of three-phase transmis- 
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sion, Mr. Wordingham carried out an experimental installa- 
tion of direct current machinery at a higher pressure than 
had up to then been employed, in order to test the possi- 


ing down to about 416 volts. The step-up transformers in 
the generating station form the subject of two of our views, 
from which it will be seen that the high pressure commu- 


bilities of the D.C. system to the utmost. For this purpose 


tators are of very large diameter, and are thoroughly cased 
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four 60-KW. motor-generators were built, transforming up 
from 420 volts to 3,000 volts, and similar machines were 
installed in two sub-stations at points respectively three and 
four miles distant from Dickinson Street station, transform- 
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Fia. 4.—Scale 75 


in with cast-iron shields, so as to render accidental personal 
contacts practically impossible. The brushes are visible 
through glass windows, and are adjusted by means of 
tangent screws with insulating hand wheels. The bigh 
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pressure current, after passing through the 
switchboard seen in one of the illustrations, is 
conveyed to the sub-stations through con- 
centric cables drawn into pipes, with earthed 
outers. The step-down machines are provided 
with auxiliary field magnets for regulating 
the pressure, and feed direct into the outers 
of the three-wire network. Balancing is 
effected by the usual 1 to 1 motor-generators. 

The machines ran sparklessly and well at 
the high pressure of 3,000 volts, and passed 
the tests with complete success ; the results 


of efficiency tests on two sets were as 
follows :— 
First set. Second set. 
Per cent. Per cent. 
Pull ioad 792 78:9 
Three-quarter load 76:5 767 
Half load 70:9 712 
Mean 75:5 76:6 


een Ca 


There was some delay in the delivery of 
the machines, and before they were installed 
Mr. Wordipgham had satisfied himself as to 
the superiority of three-phase transmission. 
It was ultimavely decided, therefore, to alter 
the connections of the high-pressure wind- 
ings so as to give 1,500 instead of 3,000 
volta, and the machines are now running 
at this pressure. They are entirely satis- 
factory, and have given no trouble whatever ; 
they were supplied by the Electric Con- 
struction Company, Limited. 

An interesting feature of the Dickinson 
Street station is the arrangement of 
the steam piping. This is in duplicate 
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The drain pipes and traps have been omitted for greater clearness. 
Fic. 5.—CoMPouND EXPANSION JOINTS. 
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Fig. 6.—DtiAGRAM OF CONNECTIONS OF PART OF THE THREE-PHASE TRANSMISSION 
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throughout, and owing to the shape and 
relative position of the boiler house and 
engine room considerable straight lengths 
of very heavy main piping were necessitated. 
One of the illustrations in our last issue 
showed part of the new boiler house; there 
are in all 18 Lancashire boilers and eight 
Babcock & Wilcox boilers, which, as well 
as the engine cylinders, steam pipes, &c., are 
covered with Messrs. Leroy & Co.’s non- 
conducting composition. The illustration 
referred to shows the very long U-hends 
inserted between the boilers and the main 
ranges in the boiler house, to take up the 
expansion. At this point the problem was 
comparatively simple; but in the engine 
room the mains from the boilers had to be 
teed on the main ranges running from end to 
end of the room, and expansion in three 
directions had to be provided for. More- 
over, the main ranges were packed close 
together between vertical stanchions. The 
arrangement presented very great difficulties, 
but these were eventually overcome by the 
unique expansion joint devised by Mr. 
Wordingham, of which we give a photo- 
graphic view, and a plan and elevation (fig. 5). 
These are self-explanatory. The joint works 
well, and has fully answered the requirements, 

A short account of the Bloom Street 
generating station may be of interest. The 
difficulties of the site are considerable, and 
have been greatly increased by the necessity 
for getting plant of the maximum possible 
capacity into the space, "The area of the 
site is 1,950 square yards, and on this is 
accommodated the whole of the plant, 
including boilers, economisers, chimney for 
natural draught, engines, dynamos, surface 
condensing plant, switchboards, &c., for 
developing 14,000 r.H.P. 

Briefly, the arrangement is as follows: 
The site is roughly oblong, but wider at one 
end than the other, no one corner being 
square, The engine room is parallel with one 
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long side, the boiler house is parallel with the other, the two 
touching at one end. At the base of the triangle formed by 
their sides is placed the chimney. The engine room will 
contain four generating sets, each of which is to consist of 
a compound condensing engine, with high-pressure cylinder 
38}, in. diameter, low pressure 76 in., length of stroke 4 ft. 
6 in., directly coupled to a direct-current dynamo running at 75 
revolutions per minute. The machine is compound wound, 
giving 4,400 amperes at 410 to 440 volts when running as a 
shunt wound machine, and a proportionately reduced current 
at 500 volts when running as a compound machine. The 
plant is thus interchangeable for lighting or traction. It 
will give an output of 33 per cent. in excess of this for one 
hour, and 50 per cent. momentarily. The boiler house will 
contain 11 Babcock boilers, each having a heating surface 
of 5,140 square ft. ; the whole is guaranteed to produce 
200,000 lbs. of steam per hour at a pressure of 160 lbs. per 
square inch. All the boilers are fitted with superheaters. 
Above the boilers will be fixed the economisers, each boiler 
having its own economiser, and a reserve flue being provided 
for each pair of boilers. The main flues discharge into the 
chimney at a level of 30 ft. from the ground. 

The chimney is octagonal, 230 ft. high, and 12 ft. across 
the octagon inside. 

The steam pipes are completely duplicated, and are also 
arranged so that they can be cut up into sections, and certain 
boilers allocated to particular engines if desired. 

The feed water arrangements are somewhat novel, inas- 
much as a separate pump is provided for each boiler, the 
object being to secure that each economiser shall do its full 
amount of work—a difficult matter when several economisers 
are fed in parallel from a single range. The pumps of every 
pair of boilers are interconnected with one another, but not 
with any other pumps, and each pump can easily furnish 
sufficient water for two boilers at full steaming rate. The 
boilers will be fitted with chain grate stokers. 


It was expected that the Bloom Street station would be 


running in time for the winter now passed, and the first 
instalment of generating plant has actually been warehoused 
since May, 1900, but the buildings are very greatly behind- 
hand. 

In conclusion, we tender our thanks to Mr. Wordingham 
for affording us facilities for inspecting and photographing 
the interesting apparatus described above, as well as for his 
kind assistance in the preparation of this article. 


Electricity Works Statistics —Our readers will receive 
with this issue of the ELECTRICAL REVIEW our annual sheet 
of the statistics of alternating current electric lighting sta- 
tions in the United Kingdom. The direct current sheet 
will probably accompany our issue of May 3rd. 


Protection of Buildings from Lightning.—A Light- 
ning Research Committee has been organised by the Royal 
Institute of British Architects and the Surveyors’ Institu- 
tion, with the object of collecting and tabulating information 
from all parts of the country as to damage resulting to 
buildings from lightning-stroke. The present inquiry hy 
the collection of precise data, may serve to test in some 
measure the results accruing from the rules laid down by the 
lightning-Rod Conference nearly 20 years ago. The 
Committee includes Mr. John Slater (chairman), Major- 
General E. R. Festing, C.B., F.R.S., Dr. Oliver Lodge, 
F.R.S., Messrs. J. Gavey, W. P. Goulding, W. N. Shaw, 
F. R. S., H. H. Statham, A. R. Stenning, Arthur Vernon, 
Killingworth Hedges, C. E. (hon. secretary). In pursuance 
of their inquiry the Committee seek the co-operation of 
competent observers in all parts of the country, with a view 
to obtaining accurate details, noted on the spot, of the effect 
of lightning strokes on buildings, whether titted with con- 
ductors or not. A schedule of questions will be sent to 
persons willing to act as observers. Such persons should 
communicate with the Secretary to the Committee at the 
offices of the Royal Institute of British Architects, 9, Con- 
duit Street, London, W, 
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Aluminium Paper.“ — The last craze of our 
irresponsible press, is that aluminium will shortly displace 
paper as the substance on which they print their masterpieces 
of literature and fiction. "The advantages claimed for the 
metal are lightness, aseptic properties coupled with facilities 
for disinfection, and permanence; the only objection being 
the cost. Curiously enough, were the scheme feasible, the 
cost would be an advantage, and the permanence a defect; for 
the former, we would fain hope, would redüce the number of 
fatuous periodicals issued; and the second would hand down 
to our posterity an even unnecessarily bad opinion of the 
intellectual calibre of the inhabitants of the globe at the 


beginning of the 20th century. Seriously speaking, there 


would be no particular difficulty in rolling aluminium down 
to the thickness of good quality paper in small pieces, but 
we scarcely understand how rolls two or three yards wide 
aud several miles long, such as are nightly consumed in Fleet 
Street, are to be prepared. Moreover, there remains the 
question of legibility, for we have not yet seen sheet 
aluminium manufactured with such a surface that ordinary 
printers’ ink would show up on it as distinctly as on paper. 
We observe that one of our contemporaries is 80 mucn 
enamoured of this new idea, or so alarmed at the dismal 
prospects of the paper market, that it has actually taken the 
trouble to interview the British Aluminium Company on the 
subject, learning that the cost of thin aluminium foil would 
be from 20 to 30 times that of paper of high quality. It 
might also be added that the cost of printing on aluminium, 
or rather of the ink required for printing on it, would be 
increased four or five times over and above the extra expense 
of the * paper" itself. We have sometimes wondered why 
aluminium has not been recommended as a substitute for lead 
in clock weights, and we humbly offer the suggestion to our 
friends of the half-penny press. 


New Journals.—Two new electrical publications have 
recently been started iu London. Hlertritul Investments, a 
penny fortnightly, is, as its name implies, a financial 
record of electrical undertakings. It is published by the 
Manual of Electrical Undertakings, Limited, of Norfolk 
Street, W.C., who are also responsible for Mr. Garcke's well 
known manual. A market report and share list of electrical 
companies, comments on City meetings, and an article 
devoted to some particular electrical industrial company have 
been the main features of each of the first three numbers. 

The second publication is altogether of a different character 
—we refer to Tui and Transmission, While purporting 
to be a monthly supplement to Enyineeriny, which doubtless 
finds the demand among its readers for electrical engineering 
knowledge quite irresistible, the new journal is sold at 
28. per copy, and bears more the appearance of a distinct 
electrical publication of the magazine order. Among the 
articles appearing in the first number (April), are contribu- 
tions from Mr. H. F. Parshall on “ Standardisation of Elec- 
trical Apparatus," Mr. B. A. Raworth on The Education 
of the Electrical Engineer,” Mr. A. H. Gibbings on “ The 
Conveyance of Goods on Electric Trolley Lines;" other 
subjects dealt with being multiple unit systems, electric 
tramway practice in Switzerland, St. Lawrence power station, 
radial axles for electrically driven vehicles, &c. 

We wish our two new contemporaries the success they 
deserve. 


— 


Our Electric Railways. — We have set the whole world 
many valuable object lessons in the matter of underground 
electric railways. When so much is being said about what 
somebody else has done, English electrical engineers must not 
forget to rub this home. It is interesting to learn that a com- 
mission of engineers is to be sent to England by the Belgian 
Government to study our system of electrical railways. 


Lectures.—On Friday last Mr. W. Wyld lectured to the 
members of the Engineering Society associated with the 
Coventry Technical Institute, on The Electrical Dis- 
tribution of Power in Factories.” The lecture was illus- 
trated by lantern views. . 

On Monday, before the Ipswich Engineering Society, Mr. 
James Hall read a paper on’ The Evolution of the Modern 
Dynamo." 


1 


- He has held the position of distributing station assistant at 
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Cost of Power for Electric Railways. — The in their Bill the schedule of prices incorporated . 
Street Railway Review recently published the following South Yorkshire Bill. The absence of this sche 
table, showing the cost of power for certain electric rail- from the Yorkshire Bill led them at their previous meetii 
waye :— to prefer the South Yorkshire. Mr. T. S. Scarborougl. 


OuTPUT MEASURED BY WATTMETER IN EACH CASE. 
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Personal.— Mr. R. Humphries has been appointed resi- thought the South Yorkshire Bill was the best. Mr. James 
dent engineer to the Isle of Thanet Electric Tramways and Tattersall moved, and Mr. Bold L. Fletcher seconded, 


[Lighting Company, Limited. Mr. Humphries has been That the maximum charges—4d. per unit—in both Bills 


with the Dublin United Tramways Company as chief assis- are much too high, and we cannot support either Bill on 
tant for five years, and was formerly at the Bankside station that account.” This was passed unanimously. It was 
of the City of London Electric Lighting Company. mentioned during the discussion that the two companies . 


The Postmaster-General has notified his approval of the would very likely amalgamate ; rumours were afloat that 
promotion of Mr. George Tose to be chief superintendent of negotiations with this end in view were now proceeding. 
the telegraph branch of the service at Liverpool, in succes- 
sion to Mr. Joseph Ismay, who was recently promoted to the 
assistant postmastership. 

Mr. W. B. Woodhouse has been appointed chief elec- 
trical assistant to the Newcastle-upon-Tyne Electric Supply 
Company, at their Neptune Bank power station. 

It is announced that the King has, on the recommenda- 
tion of the Secretary for Scotland, approved of the appoint- 
ment of Mr. T. Hudson Beare, now Professor of Mechanical 
Engineering at University College, London, to the Chair of 
Engineering in the University of Edinburgh, in succession 
to the late Prof. Armstrong. 

Mr. Will. M. Furniss, who for the past nine years has 
been with Messrs. J. C. Howell, Limited, has joined the 
staff of Messrs. Handley & Shanks, of Birmingham, Dublin, 


The Explosion Fatality at Marylebone.—The inquest 
to which we referred last week, into the death of a boiler- 
cleaner in the employ of the Metropolitan Electric Supply 
Company, was concluded on 12th inst. The explosion which 
occurred at the Marylebone generating station was due to 
the bursting of a superheater pipe. Mr. Arthur Wyatt, 
superintendent at the works, said that he had failed to detect 
any flaw in the pipe, which was now in the hands of Board 
of Trade officials. The pipe should have borne a much 
greater pressure than there was upon it. The occurrence 
was a mystery to him. In the result the jury found a 
verdict of “ Accidental Death," and added, The jurors 
would suggest for the consideration of the company the 


sork and London : advisability of providing a safer means of egress from the 


stokehole of the new boiler house. They are further of 
opinion that the witness Taylor, before going to the old 
boiler house to shut off the steam, should have told the 
deceased and the other men to leave the stokehole. But 
for this error of judgment, the Coroner remarked, Taylor 
had acted properly as well as promptly. 


Mr. O. Dewey has resigned his position under the Man- 
chester Corporation, having been appointed assistant engineer 
to the Notting Hill Electric Lighting Company, Limited. 


Manchester during the past 18 months, and has supervised 

the erection and setting to work of the H.P. continuous 

current and three-phase sub-station plant, of which the j 

description is concluded in this issue. Obituary. —The death is announced of Lady Siemens, 
Mr. F. H. Davies has been appointed managing engineer widow of Sir William Siemens, F.R.S. 


. at the Lewes station of the Electrical Power Distribution Mr. Thomas Spencer, of the firm of John Spencer & Sons, 


Company. of Newburn Steelworks, Newcastle-on- Tyne, died last Friday 
The Coventry Electric Light Committee has appointed after an illness of some months. Mr. Spencer was the third 
Mr. Jeckell, of South Shields, manager of the electric light and youngest son of the late Mr. John Spencer, the founder 


works, at a sulary of £350 per annum. of the steelworks at Newburn, and was in his 76th year. 
Mr. Alfred Hay, who has lately received the D.Sc. We regret to learn of the death of Mr. Douglas Rickard, 
Degree in * Engineering Science" from Edinburgh Uni- which occurred on the 14th inst. Arrangements have been 


. versity, and who was Lecturer on Electro-Technology at made for the business to be continued at Ashbourne Road 


Liverpool University College, has just been appointed Mills, Derby, by his widow, with the assistance of.the present 
professor of the same subject at the Royal Indian Engi- staff. The style of the firm will continue to be as hereto- 
neering College, Cooper's Hill. Dr. Hay was one of Prof. fore. 
Andrew Jamieson's old students and assistants at the I i e 


College of Science and Art, Glasgow. Institution of Electrical Engineers (Dublin Sec- 


tion).—At the meeting held at Dublin yesterday (Thursday), 

"E Se ee the following papers were read :—‘ Sources of Electro- 

The Yorkshire and South Yorkshire Electric Magnetic Vibrations,“ by F. T. Trouton, D. Sc., F.R.S., 

Power Bills.—On Wednesday night a special meeting member; “Notes on a Humming Telephone,” by F. Gill, 
was held of the Halifax and. District Chamber of Commerce, member. 


. Alderman Smithies presiding, to decide what action should 


be taker with regard to the above Bills, which reach the Appointments Vacant.—The Poplar Borough Council 
Committee stage in the House of Commons on the 24th inst. wants certain assistants for its electricity works clerical 


The Halifax Town Council have already lodged petitions department. The Sutton Coldtield Corporation requires a 


against both Bills, but have at the same time made the fact resident electrical engineer at £200 per annum. 
known that of the two measures they prefer that of the Se | 
South Yorkshire Company. The meeting was’ presided The Institution of Junior Engineers.—The_ pro- 


over by Alderman Smithies, the president, who pointed out visional programme of the Summer Excursion, 1901, has 


that the Yorkshire Electric Power Company had issued a been issued. The date is August 10th—I 7th, and the 


circular announcing that they had decided to incorporate ^ places of meeting Plymouth and Devonport. 
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ere the Present Generation Scores. — Thus the 


,*y Mail, on Monday last, referred to the issue of a new 
an of £400,000 by the West Ham Corporation. In its 
leader it argues that in the supply of water and gas it is not 


.'" unreasonable that our municipalities should go into trade 


and compete with private enterprise, but it warns them that 
if they engage in industry and sink large sums of capital, it 
is vital that the industry should be remunerative. Farther, 
there is always a temptation, where such undertakings are 
not remunerative, to hide the fact by making inadequate 
allowance for the depreciation of plant, and it cites electricity. 
supply as an example. It is said by expert critics that in 
numerous instances the sum allowed by municipalities for 
depreciation is absurdly below the necessities of the case. 
Machinery goes out of date and is worn out with startling 
rapidity, especially where it is electric; in other words, the 
n n factor“ is high, and is seldom sufficiently con- 
sidered. If proper allowance is not made for renewal—or scrap- 
ping of obsolete types of plant, which is a slightly different 
thing—it may, as our friendly critic says, easily be the case 
that electricity is being supplied to the present generation 
under cost, at the expense of posterity. At the same time, 
in 18, 22, or 42 years, the loans by which the capital to 
purchase it was obtained will have been paid off, and further 
loans for new machinery could be raised. This does not, 
however, excuse an ostrich-like policy by which present-day 
councillors reap a temporary and transient notoriety, leaving 
to future chairmen and committees the footing of the inevit- 
able bill. Nor does it render the financial policy sound that 
would save the face of the lighting or sanitary rate demand 
note, where electrical energy is sold for street lighting pur- 
poses 80 ** cheap," that the expenses of producing it have to 
n: pu on other shoulders, perhaps less able to bear the 
urden. 


Calcium Carbide in Australia.—It is reported that 
an Australian company is making arrangements to erect a 


carbide factory at Adelaide which will be driven by the . 


gases from the coke ovens near there. A project of the same 
kind relating to South Queensland will be studied later on 
when the former works is in operation. | is 


The Westinghouse Works.—The British Westinghouse 
Electric and Manufacturing Company, Limited, have 
acquired a further 25 acres of land from the Trafford Park 
Estates, Limited. The area of land they have purchased in 

Trafford Park is now about 100 acres. 


Manchester Electric Trams.—The Electricity Com-. 
mittee has made arrangements by which it hopes to supply 
power for running the first three routes of electric trams 
before June Ist this year, and all other routes by May, 
1902, 


City and Guilds of London Institute.—His Majesty 
the King has graciously consented to become patron of the 
City and Guilds of London Institute, of which, as Prince of 
Wales, he has been President since 1581. | 


Institution of Electrical Engineers.—The list of 
nominations for the Council for 1901—2, which was laid 
before the meeting last night, is as follows :— ! 

President : —Mr. W. Langdon. | 

Vice- Presidents : Mr. R. K. Gray, Major P. Cardew, R. E.,“ 
Messrs. S. Z. de Ferranti,* and J. Gavey.* 

Members of Council : —Messrs. H. H. Cunynghame, C.B., 
H. Edmunds, R. Hammond, H. Hirst, J. E. Kingsbury, 
A. J. Lawson, R. P. Sellon, C. P. Sparks, H. E. Harrison,“ 
Lieut.-Col. H. C. L. Holden, R.A., F.R.S.,” Hon. C. A. 
Parsons, F. R. N.,“ Messrs, W. H. Patchell,* J. H. Rider,“ 
M. Robinson,“ and J. Swinburne.* : 

Associate Members of Council : -W. R. Cooper, M.A., 
B. Sc.; R. W. Wallace, K. C.; and W. Duddell.* 

Hon. Auditors :—Messrs, F. C. Danvers and E. Garcke. 

Hon. Treasurer :—Prof. W. E. Ayrton, F.R.S. (Past- 
President.) 

Hon. Soluators :—Messrs. Wilson, Bristows and Carpmael. 
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* New nomination. 


Destruction of Water Pipes in New York.—The 
large amount of water supplied to the water mains in New 
York City (says the Street Railway Journal) has led the 
authorities to believe that there were serious leaks in the 
service mains. That this is true is shown by an accidental 
discovery during March in lower New York, where it was 
found that in one place some 20,000 gallons daily were 
escaping through a defective pipe, and subsequent examina- 
tion has shown a great deterioration in the water pipes in 
this section of the city, and countless leaks, Indeed, it is 
thought that more than half of the water supply of the city 
escapes through defective pipes. The preceding remarks 
read very much like the introduction to a paper presented 
before an association of the water companies as the pre- 
liminary to an attempt to charge up the destruction of the 
pipes to electrolysis caused by the rail return circuit of the 
local trolley company. This plan would undoubtedly have been 
promptly followed in New York City by the electrolytic 
enthusiasts, except that, unfortunately, all the lines on Man- 
hattan Island use a complete metallic return, and also that 
the most serious leak is very far distant from an electric rail- 
way line of any kind. It is a curious fact that deterioration 
of water pipes from natural causes seems to cease immediately 
upon the introduction of a trolley system, and the return 
circuit just as promptly commences its fell work. We hope 
(says our contemporary) that the New York example, 
however, will show that water pipes do occasionally give 
out from causes other than those of the return circuit. 


NEW COMPANY REGISTERED. 


Maund & Robson, Limited (69,781).—This company 
was registered on April 6th, with a capital of £10,000 in £5 shares, 
to carry on the business of carrier of passengers and goods, electrical 
engineers, contractors, manufacturers of and. dealers in railway, 
tramway, electric, magnetic, galvanic and’ other apparatus, 
mechanical and chemical engineers, generators, accumulators, trans- 
mitters, users and suppliers of light, heat, sound, and power by 
electricity, galvanism, magnetism, compressed air, gas, steam, oil or 
otherwise, &c. The first subscribers (each with one share) are :— 
A. Maund, 24, Scarisbrick Street, Southport, electrical engineer ; 
W. H. Robson, 53, Arbour Street, Southport, efectrician ; Mrs. L. B. 
Robson, 53, Arbour Street, Southport; Mrs. K. P. Maund, 24, 
Scarisbrick Street, Southport; J. Graham, 23, King Street, Wigan, 
solicitor; J. B. Robb, St. Romans, The Park, Waterloo, Liverpool, 
electrician; and T. Gould, 47, Manchester Road, Denton, hoeiery 
manufacturer. No initial public issue. The number of directors is 
not to be less than three nor more than seven. The subscribers are 
to appoint the first; qualification, £50; remuneration as fixed by 
the company. l 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Crystal Palace District Electric Supply Company, 
Limited (18,532).—This company’s annnal return was filed on April 
4th, when 47,859 shares were taken up out of a nominal capital of 
£75,000 in 75,000 shares of £1 each. £1 has been called up on 
each of 2,859 shares, resulting in the receipt of £2,859. £45,000 is 
considered as paid on the remainder. Mortgages and charges, 


£50,000. 
Yorkshire Electric Power Syndicate Limited 


(67,574).—This company’s annual return was filed on March 12th, 
when the entire capital of £10,000 in 100 shares of £100 each had 
been taken up. £35 per share has been called up, resulting in the 
receipt of £3,500. No mortgages or charges. 


W. T. Henley's Telegraph Works Company, Limited 
(13,795).— This company's annual return was filed on March 21et, 
when 35,000 preference, and 35,000 ordinary shares were taken up 
out of a nominal capital of £400,000 in 40,000 preference, and 
40,000 ordinary shares of £5 each. £5 has been called up on each of 
35,000 preference, and 29,000 ordinary shares, resulting in the 
receipt of £320,000. 6,000 ordinary shares are considered as fully 
paid. Mortgages and charges—£50,000, less £950 transferred to 
trustees — £49,050. 


National Telephone Company, Limited (15,066).— 
This company's annual return was filed on March 21st, when 15,000 
first preference, 15,000 second preference, 250,000 third preference, 
590,000 ordinary shares were taken up out of a nominal capital of 
£6,000,000 in 15,000 first preference, 15,000 second preference, 
250,000 third preference, and 890,000 ordinary shares of £10 each ; 
£10 has been called up on each of the first and second preference, 
and £5 on each of 221,716 third preference and 545,587 ordinary 
shares, resulting in the receipt of £4,136,515 ; £363,485 is considered 
as paid on 44,418 ordinary and 28,284 third preference shares. 
Mortgages and charges, £2,500,000. 
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SUPPLY 


STATION ACCOUNTS. 


THE electricity department of the Newport 


Newport 
Corporation 
Electricity 
Accounts, 


Corporation is making steady progress. The 
lamps added to the mains annually average 
6,000 to 7,000, but the units have shown an 
increase of nearly double that of the two 


years previous to those given below. In 1899 
the corner was turned, and instead of a loss a net profit is shown 
after meeting all charges, a result which must be altogether 
encouraging to Mr. C. D. Copland, the borough electrical engineer, 


and Mr. J. G. Ellis, the commercial manager. 


GENBRAL STATEMENT. 


1898. 1809. : Inorease. 
Total capital expenditure ^. £65,699 288,802 £923,103 
Number of units sold  ... .. . 322,638 469,204 146.566 
Number of lamps connected 24,707 81,278 6,566 
Maximum load in KW. 392 506 114 
Gross revenue Te See £5,834 £8,252 £2,418 
Gross expenditure... .. £3,491 £4,160 £669 
Gross profit ae s. £2,943 £4,092 £1,749 
Average price per unit sold ves 4˙20d. 408d. — 12d. 


The rates charged at Newport are 6d. and 4d. for private supply, 
and 2d. and 13d. for power and heating; a fixed charge of £20 
per annum each being made for 76 public arc lamps. The revenue 
account shows a drop of about zd. per unit. 


Revenus STATEMENT. 
1898. 1999. 


Gross. Perunit. Gross. Per unit. Increase. 

Sale of energy .. ae .. £5,643 420d. 27,982 408d. —'12d 

Meter rene 191 14d. 270 14d. ‘00d. 
Bale of materials and lamps. = = = = = 
Sundry fees, 0. — — — — — 

Gross revenue £5,834 434d. 28,252 422d. — 12d. 


With the exception of repairs, all the items on the cost sheet have 
been reduced per unit, giving an improvement of jd. on the 
works cost, and nearly $d. on the total cost, which now stands at 23d. 
The figures for management and establishment charges are taken 
together, details not having been given us of these or of the 
amounts expended on the street lighting. 


Cost or PRODUCTION. 
1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 


Coal, and cartage of same . £900 67d. £1,070 *55d. — 12d. 
a= a engine | 277 20d. 293 15d. — 05d. 
E in generation an and distri- distri} 990 74d. 10081 555d. — 19d. 
Repairs and maintenance 
buildings, boilers, engines, | 89 07d. 255 °18d. + 06d. 
dynamos, &o. c — 
Works cost .. £2,256 168d. £2,699 1°88d. — 30d. 
Rent, rates and takes 182 13d. 179 09d. — 04d. 
$ expenses. 
salaries of managing engi- 
neer, secretary, olerks, | 
Generel — 1,053 78d. 1,282 66d. — 12d. 
i-r Ds 
snranoe 


Other expenses - T = = = => mi 
Total coste eee £3,491 2°59d. 


The financial c sin 1898 were £2,636, and in 1899 £3,689, an 
increase of 41,05 The gross profit had, however, risen by 
£1,749, or by £696 more than the sum required for interest, &c. 
The loss of £293 in 1898 has by this means been converted into a 


net profit of £403. This improvement is largely due to more . 


economical generation, coupled with an improved load factor, 
for the additional output was not accompanied by a proportionate 
increase in the maximum demand. 


Pnorrr STATEMENT. 


1898. 1899. 
Interest on loans . £1,560 £2,573 
' Binking fund for repaymente T : 1,076 1,116 
Net profit carried forward os — 293 403 
Gross profit ... ves . £2,343 £4,092 


—— 


Ix our issue of February 15th last, we gave a 
Kensington and report of the 14th annual general meeting of 


Knightsbridge the Kensington and Knightsbridge Electric 
Electricity ^ Lighting Company, and we now analyse the 
Accounts. figures for the last two years’ accounts. Those 


for 1900 cover a transition period owing to a 
small portion of the energy sold being generated at the new joint 
station of this and the Notting Hill Company at Wood Lane. This 


£4,160 2°18d. — 46d. l 


„ i $ 
new works is now almost in full working order, and we hope it will 
realise the expectations formed as to the e and convenience 
resulting from its establishment. 


GENERAL STATEMENT. 


1899. 1000.  [noresse. 
Total capital expenditure .. £273,814 £812,449 £38,635 
Number of units sold ^ .. .. 2,463,950 2, 630,482 166,532 
Number of lamps connected ... 183,462 199,098 15,636 
Maximum load in W 2,031 2,350 319 
Gross revenue - .. £53,173 £255,200 £2,027 
Gross expenditure iss .. £28,652 - 429, 032 £380 
Gross profit se .. £24,521 £226,168 £1,647 
Average price per unit wld . 493d. 480d. — 13d. 


The prices charged for energy are 6d. for lighting at 100 v., 5d. for 
lighting at 200 v., and 4d. per unit for power and heating, the 
average receipts per unit being last year 4¢d.,@ reduction of about 
4d. on the previous year. Meter rente and sundry fees bring the 
total to just over 5d. The increases in revenue and in output are 
not large, but the period immediately preceding the opening of the 
new works could not be expected to show any great development of 
the undertaking. 


Revenus STATEMENT. 


1809. 
Gross, Per unit. Gross. Per unit. Increase. 


Sale of energy. £50,655 4°93d. £52,601 4°80d. — 13d. 
Meter rente 1,596 16d. 1,712 16d. 00d. 
Rale and repairs of lamps, &c. 14 00d. 8 ‘00d. 00d. 
Sundry rents, trnaf'r fees, &0. 908 09d. 879 08d. — Old. 


Gross revenue . . £53,173 5'18d. £55,200 504d. — 14d. 


The chairman of the company stated at the annual meeting that 
the expenses seemed excessive compared to the increased amount of 
electrical energy sold, but explained that coal had cost £2,000 more 
than in 1899, and it happened that the last three months of 
the year were unusually light and free from fog. This increase in 
the fuel item represented over jd. per unit, bringing the figure up 
to nearly $d. per unit. Omutting those items whose changes cancel 
out, repairs have dropped substantially—nearly $d.—and the differ- 
ence, — 29 + °15, equals — 14, which e as the alteration in the 
total cost. 


Cost o» POD UO ron. 


1899. 1900, 
Gross, Per unit. Gross. Per unit. Increase. 
Coal and unloading, &o. .. £6,559 64d. £8,604  *79d. + 150d. 
Oil waste, water, aner 907 09d. 915  *08d. —‘Old. 
lation aud v. 5 ' 
in generation and distri- | 3,687 36d. 3,695 84d. —'02d. 
bution. 
Re d maintenance of 
ebeiaes, potiers, buildings, 8,769 85d. 6,183  *50d. — 29d. 
ynam 
Electricit lied f . 
Wood Lanea ok Tomi — — 132 Old. + 01d. 
Works costs ... £19,922 1:04d. £19,529 1°78d. — 16d. 
Bent, rates and taxes ` 4,096 40d. 4,083 43d. 03d. 
Managemen) et AL 
noer, secretary, ^ penl 3,226 1d. 3,495  *82d. 7 01d. 
Ko., directors’ and au- 
ditors' fees 
Establishment ch j 
one "re 1,408 -14d. 1,325  *19d. — 02d. 
ance 
Other expenses EN — — — — — 
Total costs .. £28,652 279d. £29,032 265d. — 14d. 


The financial position is given in detail below, but it may be 
explained further thus :— 


Appropriated or 
available for 


Year. Bum available. . dividends. 
1898 eit forward from)... £1,225 ats — 
1899 : bes 9,072 £5,800 
1900 . 14,255 18,752 
£24,552 £24,552 


And in each year the general distribution of the net profit was:— 


1899. 100. 
Interest .. .. £3,536 £3,619 
Depreciation and renewals &c. 6,202 8,294 
Dividends : 15,763 14.255 
Gross £24,521 £26,168 


The actual allocation for 1900 was a payment of dividend of 


12 per cent., and carrying forward from the above sum available an 
amount of £4,700. 
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PROFIT STATEMENT. 
1900. 


1899. 

Interest on debentares, calls, deposits and loans .. £3,556 £3,619 
Net profit carried to dividends. . 35 aa 6,691 14,255 
"s ue 200-volt conversion 147 409 
9 is depreciation account .. 290 290 
T » renewal account. . 4,765 7,595 

s N forward 9,072 — 
Gross proft . . £94,591 £26,168 


CITY NOTES. 


Dudley, Stourbridge and District Electric Traction 
| Company. 


THE annual meeting of the above company was held at Donnington 
House, Norfolk Street, W.C., on Wednesday afternoon, Mr. C. S. B. 
Hilton presiding. ; 
In moving the adoption of the report, the CHAIRMAN said the 
share capital was fully issued, the total capital being now £200,000. 
The balance payable to the British Electric Traction Company was 
now only very small. The depreciation fund had been increased 
by £1,000. The profit and loss account this year was appreciably 
better than last year. They brought forward from last year’s 


account £2,313, and the profit for the year was £6,920, making 


altogether £9,214, and after deducting the dividend to the prefer- 
ence shareholders there was left £8,511 7s. 9d. On the other side 
they had a capital outlay on the old lines reconstructed of £59,136, 
which was a slight increase over the previous year. For tbe recon- 
struction of the old lines the account was now £159,348, and 
£26,039 had been expended during the year. In the profit and loss 
account the running expenses had increased very considerably and 
were £8,874 this year. That was accounted for to a great extent 
by the opening of the new lines, and also, no doubt, by the increase 
in the price of fuel, and therefore they might look forward to 
rather better results in that direction in the present year. Mainten- 
ance and repairs were slightly lower, and the administrative and 
general expenses slightly higher. The traffic receipts were £18,290 
as against £11,000 last year, due mainly to the opening of new 
lines. The Cradley line was opened in October and the 
Kingswinford line in December. The board had every 
reason to be satisfied with the results so far, and antici- 
pated during the present year not only maintaining the 
results, but improving on them. They proposed to place £2,000 to 
a sinking fund, which would be invested outside the business, and 
which would give security to the shareholders for the future. They 


would place £1,500 to depreciation, as against £1,000 last year, 


making that fund £7,579. They also proposed to pay 4 per cent. 
on 11,789 ordinary shares of £5 each, and on the 8,211 shares 
allotted to the British Electric Traction Company. The line through 
High Street, Stourbridge, was nearly completed, and would be 
opened in a few weeks. The directors had therefore decided that 
the wise thing to do would be to go forward with the extension of 
this line to the Lye, and when that was done they hoped they would 
have seen the end of their capital expenditure for some little time. 
To provide for this additional expenditure, and anything still due 
under the old contracts, the board proposed to issue debentures, or 
debenture stock, as the case might be, and they hoped that an issue 
of £60,000 would cover all their needs. The chairman proceeded 
to refer to the adjoining lines, viz., the Wolverhampton and Bilston 
line, and the Birmingham and Wednesbury line, which he said 
would act as feeders to their lines. The latter line would shortly 
be electrified, and in every direction the outlook was favourable for 
the coming year. : | 
Mr. R. PERCY SELLON seconded the motion, and it was agreed to. 


Subsequently a resolution was passed agreeing to join the British . 


Electric Traction superannuation fund for employés. 


Blackheath and Greenwich District Electric Light 
Company. 


Sir Joun A. WI. LOX, M.P., presided on Wednesday afternoon 
over the third general meeting of the above company, and in moving 
the adoption of the report, he said the report and accounts dealt 
with a period of 15 months, but now that the company was in work- 
ing order, and the accounts had been brought into unison with the 
calendar year, the directors could in future present their financial 
statement for each complete 12 months, ending December 31st. 
Disappointment had been experienced in the completion of the 
machinery at the generating station. They had hoped that the 
works would be ready for use in October or November, and that 
they should thus have the advantage of & good demand in the 
winter season. As a matter of fact, however, they were unable to 
begin the supply of current from their own station until the middle 
of February, when the winter demand had passed. They recovered 
the sum of £1,200 from the contractors for the delay in finishing 
their work, but this was a poor equivalent for the loss of business 
the delay caused. They deemed it prudent to postpone the com- 
mencement of the supply until the station was in efficient order 


rather than begin prematurely, with the risk of a breakdown. This 


Fear would yield a more substantial margin of profit. 


cautious policy had been rewarded with satisfactory results; Since 
the supply began on February 14th, it had been maintained with- 
out failure or interruption, and had given reasonable satis- 
faction to consumers. It had also established public confidence 
in the stability and resources of the company and con- 
vinced residents and tradesmen that they could depend 
on a reliable and effective service from the company’s 
mains. This feeling of confidence was proved in the most 
tangible and convincing way, viz., in the number of consumers and 
the increase in their demands. The company commenced its own 
supply in February with 132 consumers, with the equivalent of 


5,957 lamps connected, and at the close of the year the number of 


consumers had risen to 342, and the lamps connected to 14,473. 
This progress still continued. On April Ist the number of lamps 


‘connected had further increased to 16,520, and there were new 


applicants waiting to be connected to the equivalent of 4,907 lamps. 
It was a favourable augury that the company, in the first year of its 
operations, should have no less than' 21,500 lamps connected or 
applied for. It suggested that the prospects of early success were 
excellent. 'The figures quoted related almost exclusively to the 
supply of current for illumination, but there was a hopeful prospect 
in the supply of energy for purposes of power. In the Greenwich 
district there were many industrial and manufacturing concerns 
which would find it convenient and economical to take their 
supply power from the company’s station. Some large contracts 
of this description had been negotiated, and there was every reason 
to anticipate that they would soon have a good day load for power 
as well asa good load at night for light. This would enable them to 
run the generating station under favourable conditions. It will 
augment the revenue without entailing any material increase in 
the working charges. The areas served by the company is very 
extensive, and building operations are in rapid progress. The 
adoption of the free light installation system oad proved advan- 
tageous in attracting consumers. Their experience was that once 
the light was introduced the lamps were soon extended beyond the 
original grant of six free lights. 
experience cannot be deemed unsatisfactory. It is nosmall achieve- 
ment to come out of the first year's working of an electric light 
company on an even keel. That was their good fortune. The 


profit on the working is £144 ; this result was attained under very ^ 


adverae conditions, and they might safely reckon that the current 
Indeed, they 
had assurance of this in the working for the quarter that had passed 
since the report was made up. There was an increased demand both 
for light and power, and this increase steadily continued. As the 


i 


The financial results of their brief 


works cost would not advance in the same ratio, aud as the price of 


fuel had fallen considerably, the directors were sanguine that next 
year's balance-sheet would prove acceptable to the proprietors. 

Mr. H. W. BowpEx (managing director) seconded the motion. 

Replying to a number of questions, the CHAIRMAN said the board 
had made arrangements for pushing the business. In future all 
details would be supplied with regard to the cost per unit of elec- 
tricity, &c. They had already connected one or two factories for 
the supply of electricity for power purposes, Nothing had yet been 
done with regard to the public lighting of the district, nor did the 
board think it wise to enter into large capital expenditure for the 
supply of electricity to tramways in the present state of the tenure 
of tramway companies in the locality. | 

The report was adopted. l | 


Eastern Extension, Australasia and China Tele- 

| graph Company. 
THE report for the half-year ended December 31st last, to be sub- 
mitted to the meeting to be held on 24th inst., states that the gross 
receipts have amounted to £360,889, against £339,450 for the corre- 
sponding half-year of 1899. The working expenses, including 
£23,586 for maintenance of cables, absorb £104,640, against £116,935 
for the corresponding period of 1899, leaving a balance of £256,249. 
From this is deducted income-tax, interest on debenture stock, 
donations to the Indian Famine aud Foochow Flood Relief Funds, 


and £1,500 for a testimonial to the late chairman, as recommended - 


by the shareholders, leaving as net profit £242,029. After adding 
£16,833 brought forward, there is an available balance of £258,862. 
One quarterly interim dividend of 1] per cent. has been paid for 
the half-year, aud it is now proposed to distiibute another of like 
amount, making, with the interim dividends paid for the first half- 
year, a total dividend of 5 per cent. It is also proposed to pay a 
bonus of 4s. per share, or 2 per cent., making a total distribution of 
7 per cent. for 1900, leaving a balance of £146,362. After deduct- 
iug £4,880 towards providing the agreed dividend on the new issue 
of shares, there remains £141,482, which has been transferred to the 
geueral reserve fund. This fund has also been credited with the 
premium of £150,000 received on the new issue of shares, aud 
debited with £125,137, the amount of expenditure to date on the 
Cape-Australian cable. The company, in conjunction with the Great 
Northern Telegraph Company, has constructed landlines between 
Taku, Tientsin, and Pekin, in connection with the international 
cibles recently established by them to the north of Shanghai. These 
landlines have been opened to the public without any additional 
charge being made on telegrams exchanged between Europe and 
China. The "standard revenue" fixed by the Cape-Australian 


cable agreement for regulating the Australasian tariffs haviug been 


maintained during the past year, further reductions of rates were 
brought into force on January Ist last for tclegrams exchanged with 


South Australia, Western Australia, and Tasmania. The Govern-. - 
meut of New South Wales has since accepted the agreement, aud . 


the reduced rates were applied to telegrams exchanged with that 


$ 
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State as from February 1st last. The ss. Anglia, with the first 
section of the Cape-Australian cable—namely, between Durban and 
Mauritius—left the Thames for Natal on the 29th ult. A contract 
has been entered into with the Netherlands Indian Government for 
supplying and laying, on account of that Government, a cable 
between Java and Borneo. The cable is now being manufactured, 
and is expected to be laid during the current half-year. 


Elmore's German and Austro-Hungarian Metal 


Company. 


THE annual report of the directors for the year ending December 
Jist, 1900, reads as follows :— ö 


The directors have pleasure in submitting herewith the accounts of this com- 
The and those of the “Metall” Company, made up to December 31st, 1900. 

he only alteration la the capital of the former company is the increase in the 
number of preference shares by 3,606, issued in June last, part of 5,000 offered 
to the shareholders for subscription. The amount of the loan to the “ Metall” 
Company shows a reduction, owing to the transfer of the sum of M. 400,000 to 
share account The items in the profit and loss account require lit le explana- 
tion. Directors’ fees show a reduction, owing to an arrangement whereby the 
„Metall“ Company is to pay a moiety. The item, £5,996 18s., for debenture 
interest, shows an increase of £195 2s. 11d. upon that for 1199. The directors 
regret that, owing to the serious finan^ial condition of Austria and Hungary, 
they were unable to make any arrangement for the disposal of the patents in 
those countries. | 

The figures, with regard to the Metall" Company, may be regarded with 
satisfaction, as the trading profit shows an increase of no less thaa M. 84,331.34, 
in spite of the greatly increa ed cost of both materials nnd wages. There was & 
considerable increase in both output and sales, notwithstanding the fact that 
the new plant did not come into operation unt:] late in the year. In the profit 
and loss account will be noted the items law charges, &o., on increa-e of 
capital," and taxes.“ The former is not a recurring charge, and, with regard 
to the latter, the authorities have now consented to a considerable reduction, 
and have, in fact, remitted a portion of the amount shown in the balance-sheet. 
The item general expenses," includes one-half the cost of the company's 
exhibit at Paris. The cost of repairs and maintenance shows an increase of 
M. 8,181.85 over that for the previous year. on account of the alteration of a 
number of original tanks to the latest design, the entire cost of which was 
eharged to revenue. 

As the shareholders have alrendy been informed, the company was awarded 
the gold medal at the Paris Exhibition. It is gratifying to know that, although 
trade in.Germany is not cousidered good, the factory is fully engaged in 
executing remunerative orders. Arrangements are being made with & view to 
the construction of afull-gauge railway line from the main line into the factory. 
This extension will prove of great value, apart from the saving of transport 
charges to the station, which are now heavy. 

The directors have tbe financial posit:on of the company always before them, 
and now that the value of the Elmore process has been fully proved, it is the 
only difficult problem left for solution. The debenture stock falls due for 
redemption on July 1st next, and the directors rely upon the assistance of both 
stock aud shareholders in making a proposed new issue of 6 per cent. stook a 
success. In view of the fact that copper stores and book debtsshow an increase 
ot M. 812.888.839 (£15,619 8s. 9d.) as compared with the previous year, and also 
that the weekly output up to date averages nearly 22 tons per week, it is mani- 
fest that more capital is required, and it is therefore desirable to increase the 
amount of the debenture stock to £100,000, and a resolution will be proposed, 
giving the directors the neces-ary power to do this. Uf the 5000 preference 
shares offered to the shareho ders last year, 8,606 were taken up: the balance, 
1,8994 wiil be again offered for subscription. After setting aside the usual 
reserve, the directors of the ' Metall" Company have declared a dividend equal 
to M. 160,000, or £7,804 173. 6d., from which bas to be deducted the amount of 
the balance of charges of the Austrian Company for the past year, amounting 
to £4,501 83. 6d. From che balance the directors recommend the payment of a 
dividend of 5 per cent., or 2s. per share, less tax, to the prefere ice shareholders, 
carrying forward £208 17s. 6d. The directors also recommend the payment of a 
dividend of 14 per cent., or 3d. per share, free of tax, to the ordinary share- 
holders. The retiring director on this occasion, Mr. Charles Garnett, bein 
eligible, offers himself for re-election. The auditors, Messrs. Cooper Bros. an 
Co., alao offer themselves for re-election. 


The annual meeting will be held at Winchester House on 
Monday, April 29th, at 3 o’clock. A resolution will be submitted 
authorising the directors to borrow £100,000 debentures or debenture 
stock. 


The Great Northern Telegraph Company (of 
Copenhagen). 
THE revenue account for the year 1900 shows receipts as follows :— 
Balance on December 31st, 1899, £64,319 10s. 1d.; traffic receipts, 
£560,314 188. 6d. ; less loss on exchange, £23,965 17s. 9d.—£536,349 
Os. 9d. ; interest, £3,756 148. 9d.; sundries, £11,939 2s. 6d = £616,364 
8s. 1d. 

Expenses:—Salaries and wages, £59,903 68. 9d.; expenses 
of stations, offices and agencies, £7,490 18s. 11d.; ordinary super- 
vision, and maintenance of sea and landlines, and repairing 
steamers, H. C. Orsted and Store Nordiske, £14,204 5s. 2d. ; instru- 


ments and cells, £2,432 18s. 4d.; maintenance of company's build- 


ings, £905 12s. 10d.; rates and taxes, £7,487 11s. 4d.; travelling 
expenses, £1,306 8s. 3d.; bank commission, &c., £2,735 14s.; 
sundries, £630 7s. 6d.; total expenses = £97,097 3s. 1d. 

The board propose to distribute the balance as follows :—Interim 
dividends already paid, £75,000; final dividend proposed (£1 per 
£10 share), £150,000—£250,000; reserve and renewal fund, 
£166,666 13s. 4d.; renewal fund for cable steamers, £55,555 11s. 1d.; 
pension fund (staff), £5,555 11s. 1d.; directors’ remuneration, 
£1,500; balance carried forward, £64,989 9s. 6d.— 4 519, 267 5s.— 
£616,364 8s. 1d. 


The German Atlantic Telegraph Company. 


Tue result of the operations of the German Atlantic Telegraph 
Company during 1900 will be of interest at the present moment, 
says the Financial Times, in view of the prejudicial effect which 
has already been brought about in connection with the earnings of 
the English cable companies by the competition of this new service. 
At present the German company’s paid-up capital amounts to 
£1,050,000, and of £700,000 yet to be issued a total of £142,000 
stands at the disposal of the Eastern Telegraph Company and the 


Western Telegraph Company, for subscription at par value by virtue 


of agreements with regard to the transfer to the company, at the 


latest by 1904, of the cable from Borkum to Vigo, or of the shares 
held in the German Sea Telegraph Company. Although a 
preliminary start with the new cable was made on July 29th, it 
was not until September that working operations on the whole 
length of the cable belonging to the company were commenced, and 
between that time and the close of the year two interruptions took 
place extending over 27 days. The receipts of the company during 
the year comprised £15,351 from interest and £29,379 from the 
cable service, making a total of £52,130, including the balance from 
the previous year. After meeting expenses and providing for 
depreciation and renewal funds, there remains a net profit of 
£28,089, of which it is proposed to distribute £20,916 among the 
shareholders, by the payment of a dividend at the rate of 2 per 
cent., whilst the balance is absorbed by contributions to reserve 
fund and the next account. The company states that there have 
been two ifterruptions in the service during the pregent year. 


Official Announcements re Conipanies. 


THB following companies have been struck off the register:— 


Electric Horse Promotion Syndicate. 

Freudenberg's Automatic Telephone Syndicate, 
Freudenberg’s Mu.tiple Telephone Syndicate. 

Improved 'Tclephone Patents. 

Premier Electricity Meter C. mpany. 

Vice Versa Portable Kiectiic Lamp Syndicate, 

Water Powers and Industrial Estates Development Syndicate. 
Whitstable Electric Light and Power Company. 

William James Glover & Co. (Est. 1818). 


The following are to be struck off within three months, unless 
sufficient reason is shown to the contrary :— 


British Electro-Chemical Agency. 
Economic Smoke Consumer. 
Electric Hansom Cab and Carriage Company, 
Electric Light and Power Company. 
Electric, Limited. 
Electric Met4l-Working Syndicate. 
Electric Ni, ht Advertising Company. 
Elieson Electrica! Switch. 
General Electrical Company of Roumania. 
Highland Water- Power Syndicate. 
High-Power Electrolyte Syndicate. 
Maxim Autocar Syndicate. pet 
Maxiin Carbide Process and Acetylene Gas Syndicate. 
Peterborough Electrie Light and Power Company. 
Pioneer Electric Carriage Company. 
Rollason's Wind Motor Company. 
“ Steady’ Arc Lamp Company. 
` Telegraph Imp ovement Company. 
Telephone Con-truction Company. 
Town's Refuse Utilization Syndicate (Hanson's Patents). 
Traction Syndicate. 
Trehearne Electrical Engineering Company. 
Universal Smokeless Fur.:ace Company. 
Wenlock E'ectro!ytic Company. 
Werner Cadmium Electric Accumulator Syndicate. 


e 


Indo-European Telegraph Company. 


Tung directors’ report for 1900 reads as follows :— 

“ The directors are still in negotiation with the Imperial German 
Government for an extension of the company's concession. The 
International Telegraph Conference, which was to be held in 
London in May of the current year, has been postponed until next 
year. The general tariff to Australia has been reduced from 4s. to 
3s. 6d. per word for ordinary telegrams, which rate is now applic- 
able to the Colonies of South and West Australia, New South Wales 
and Tasmania. The company has assented to bear its share of a 
reduction in the rate to India, which it is expected will be intro- 
duced before long. The lines of the company continue to work 
most efficiently, and both the Wheatstone and duplex systems con- 
tinue to give satisfaction. The company’s revenue from all sources 
for 1900 amounted to £151,643 11s. 4d., as compared with £142,343 
48. 2d. for 1899, showing an increase of £9,300 7s. 2d. The expenses 
were—on commercial and general account, £39,531 19s. 5d.; on 
maintenance account (expenses and charges) £33,827 68. Gd.; total, 
£78,359 5s. 11d., as against £74,657 7s. 7d. for 1899, an increase of 
£3,701 188. 4d. Deducting the above expenses of £78,359 58. 11d. 
from the total revenue of £151,643 11s. 4d., a balance remains of 
£73,284 5s. 5d., from which income-tax paid, £3,560 2s. 5d., has to 
be deducted. To this the amount brought from the year 1899, 
£7,692 12s. 8d. has been added, and also a repayment by the Persian 
Government of £17,237 19s, making a total of £94,654 14s. 8d. 
From this amount £25,000 has been placed to reserve, and that sum, 
together with £10,625, amount of interim dividend, and a provision 
for depreciation of securities of £15,000 have to be deducted, leav- 
ing a balance of £44,029 14s. 8d. The directors now propose the 
declaration of a dividend forthe six months ending December 51st 
of 178. 6d. per share, making, with the dividend already paid, 6 per 
cent., and a bonus of 203. per share, both free of income-tax, making 
in all 10 per cent. for the year, carrying forward £12,154 14s. 8d. to the 
credit of 1901. The following directors retire, and offer themselves 
for re-election :—L. Delbriick, Esq, and J. H. Tritton, Esq. In 
case any shareholder should be unable to attend the general meet- 
ing, he is requested to fill up and return the enclosed proxy form, 
duly signed, so as to reach the company’s office not later than 
12.30 p.m. on the 27th inst. Holders of shares to bearer must 
deposit their shares, with name and address, at the office of the 
company, 48 hours before the time appointed for the meeting, 
against ac order of admission. The share warrants will be 
returned after the meeting. The transfer books will be closed from 
the 16th to the 30th inst., both inclusive. The auditors, Messrs. 
C F. Kemp, Sons & Co., chartered accountants, retire, and offer 
themselves for re-election.” 


DEVIL ee EN E. GE o^. 


z Buenos Ayres and Belgrano Electric Tramways 
Company. 


THE report for 1900 states that the total receipts on revenue 
account amounted to £127,097 and the expenditure to £89,137, 
leaving & balance of £37,960. After providing for debenture 
interest and placing £3,000 to credit of renewals fund there remains 
£16,911 at credit of net revenue account. An interim dividend of 
3 per eent. on the “ A" preference shares was paid in October last, 
absorbing £6,000, and the directors now recommend additional 
dividends on the A preference shares of 3 per cent., making 
6 per cent. for the year, and on the “B” preference shares of 24 per 
cent. These will absorb £9,437, leaving a balance of £1,474 to be 
carried forward. The arrears of the cumulative dividend on tbe 
“B” preference shares amounted on December 31st last to 17 per 
cent. (178. per share). Deducting the dividend now recommended the 
arrears will amount to 144 per cent. Should the improvement in the 
traffic receipts experienced since the completion of the electric 
equipment of the line be continued, as there is reason to expect, 
the directors hope to be able to further reduce these arrears out of 
the working of the present year in addition to meeting the full 
" B" preference dividend for the year. Horse traction was not 
entirely superseded by the electric traction until September 10th 


last, so that the disadvantage of the concurrent working of both 


systems of traction prevailed for the greater part of the year. 


The Charing Cross and Strand Electricity Supply 
Corporation.—The issue of £250,000 4 per cent. debenture stock 
having previously been very largely over-subscribed, the directors 
decided to close the subscription lists on Thursday last week—a 
day earlier than was originally intended. Letters of allotment and 
regret in connection with the issue have been posted. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramwa .—The receipts for the week ending April 
19th were 2008; 3 week last year, £496; increase, 4192. 
Total to date, £6,810; B last year, £5,480; increase, 
£880. Miles open, 84. Partly electrical and steam. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending April 
h were £706; corresponding week last year £488: inorease, £218. To 
to date, £2,978 ; corresponding period last year, £2,767; increase, 3206. 


Bristol Tramways and Carriage Company.—The receipts for the week endin 
April 12th mere 46.050 0s. Oà. ; — nding period last year, 23,088 
168. 4d. ; inorease, £2,016 8s. 81. 


Oentral London Railway.—The receipts for the week ending April 18th 
were £6,652; previous week, £5,654; increase, £998. Total receipts to date 
(15 weeks), £91,541. Miles open, 6. 


City’ and South London Railway.—The receipts for the week ending April 
14th were £1,946 ; Sh ad Argo week last year, £1,159; increase, (Moorgate 
extension open) £787. Total to date, £80,090; corresponding period last 
year, £18,478; increase, £11,612. Miles open, 1901. 43; 1900, 83. 


receipts for the week ending April 
.$ corresponding week last year, £210 18s. ; 
Total to date, £2,472 2s. 3d.: ao 


Dublin United Tramways Company.—The receipts for the week ending 
. April 19th were as follows :—D. U. T. Co., electrio cars, £8,824 11s. 4d.; 
D. 8. D. Co,, electrio cars, £1,212 19s, 10d.; total £5 087 4s. 94. ; corre- 
spon week last year—D. U. T. Co., eleotrio cars, 28.984 8s. 7d. ; ditto, 
horse cars. £60 16s.; D. B. D. Co.. electric cars, £1,167 118. 34.3 total, 
25,162 108. 9d.; deorease, £195 68. Id.; aggregate to date, £56,874 1s. 64.; 
aggregate to date last year, 455,728 8s. 6d.; increase, £650 18s. The 
mileage worked is 45 miles electrically, as against 42 miles electrically, 
2 miles by horses. fer the corresponding period last year. (Easter week and 
Spring Show, 1901.) Queen's visit, 1900. 


e Qverhead Railway.—The receipts for the week ending Apri) 

l4th were £1,871; corresponding week last year, £1,851; increase, £520. 
Total to date, £22,684; corresponding period last year, £20,805; increase, 
£1,879. Milas open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
Bustness in the Stock Exchange has hardly shown that disposition 
to revive which was expected after the holidays. The gilt- 
: edged markets suffered from anticipation of the Budget, but more 
in the way of diminishing orders than values. Oar lists of elec- 
trical and kindred prices exhibit no radical alteration on the week, 
the only striking feature being the rise in City of London Electric 
Ordinary shares. The steadiness of the market, however, is a very 
good feature, and with a decrease in money rates, there must come 

a gradual appreciation in quotations of the higher class securities. 
The electric railway department is attracting renewed interest, 
Central Londons being the favourite. The price of the Ordinary 
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is better than it would appear from the official quotation, there 
being buyers at the middle price. A traffic increase of only £2 
under the round thousand has helped the market, and it was also 
strengthened indirectly by the decreases recorded by the two under- 
ground rivals. The Metropolitan falling off was £950, and the 
District £598 for the week. There is renewed talk about the 
electrification of the latter company'slines, and the stock has been 
put up a little upon this stale hope, which does not seem to be 
hurrying towards fulfilment. City and South London stock and 
shares are unchanged, the traffic increase of £787 being regarded as 
somewhat disappointing. 

At the special settlement in Baker Street and Waterloo Railway 
shares the making-up prices were fixed as follows :—64} for the £10 
Ordinary shares, fully paid; 23 for the £6 paid ordinary, 8 for the 
4 per cent. fully-paid Preference, and 4 for the Preference £6 paid 
shares. These quotations are all nominal, and were simply fixed 
because some price had to be arranged. Somewhat singularly, the 
new 4 per cent. Debenture stock of the Central London was 
“ specially settled” on the same day, and the making-up price of 
this is 118, at which the return to a purchaser works out to £3 8s. 
per cent., a very fair yield considering the excellence of the 
security. 

In the electricity supply section the principal interest of the 
week has centred round City of London shares, which are up a 
substantial sum. For this the reason appears to be the change in the 
company's chairmanship. In the Stock Exchange no other argu- 
ment can be discovered, and the rise is certainly a delicate compli- 
ment to the new chairman. County of London Ordinary and 
preference are both quoted «x dividend, and both show a loss of 108. 
in price. The distributions were 4s. and 6s. per share respectively. 
Some buying of Edmundson's has led to a rise of j. The new 
Charing Cross and Strand Debenture is quoted at 2 to 4 premium, 
and it is understood that the issue met with remarkable SUCCESS, AS 
it certainly deserved to do. In all probability the investment will 
climb up a few points within the next six months, and old ladies 
holding Charing Cross Debenture need fear no sleepless nights from 
the character of their security. ö 

Turning to telegraphs, the firmness of Anglo-American 6 per 
cent. Preferred is the outstanding feature. After deduction of the 
303. per cent. dividend, the price shows a loss of one point, and 
there are buyers in the land. As a speculative investment the 
stock has for the last two years been suggested to our readers as 
worth having. The boom in American rails, although it shows 
signs of slackening now, must have benefitted the company’s coffers 
considerably during the past half year. Inthe Eastern division, 
an excellent “China” report has made its appearance. An increase 
of receipts wedded to a decrease in expenses, makes a capital show- 
ing, and the company is now in a very strong position. Moreover, 
a reduction in rates was made on New Year's Day, and that this 
ran be worked profitably, is the best answer that could be given to 
those who dread the “All-British” competition. The Indo- 
European Telegraph Company, despite the rate-reduction, also did 
well in 1900, but the receipts include a sum of £17,200 from the 
Persian Government. No date is mentioned by the report as to 
when the interminable pourparlers with the German Government 
are likely to come to an end, but we suppose that it can be only a 
question of time before the company gets its concession for extension 
of its lines. The price is a point lower on the week. Submarine 
Cables Trust Certificates are marked down three points ; this is, of 
course, merely equivalent to the dividend. Great Northerns are up 
£1 on good buying induced by the increased dividend. 

National Telephone Debenture stocks are both 1 per cent. lower. 
Telephone descriptions will soon be worth picking up, but from the 
look of the market a farther decline in its premier stocks is not im- 
probable. Orientals are unchanged on the dividend just declared. 

British Electric Traction shares of both classes are up 10s., and 
those who can make a profit by selling might fairly do so in the hope 
of repurchasing more cheaply later on. The Buenos Ayres and 
Belgrano Electric Tram Company’s receipts continue to expand. It 
sounded like a repetition of recent history when the chairman of 
the Central Argentine Railway complained the other day that 
these electric trams were proving formidable competitors to his 
company. 


In the manufacturing division the two heavier companies’ shares 


.— 


— — — — 


have justified their designation, and are inclined to dulness. Brush ` 


shares are better, having recovered the dividend of 28. on the 
Ordinary and 1s. 2id. on the Preference. Babcock & Wilcox 
remain at 3 er dividend; th» meeting, which told of exceptionally 
hard work during the year, had no effect upon the price. Willans 
and Robinson Ordinary have been dealt in to-day, Wednesday, at. 
112, and the Preference are 6;. A scheme is on foot for raising 
£100,000 in second Debenture stock by the Thames Iron Works 
Company, and there are reports afloat of amalgamation between 
this and several other kindred undertakings. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closi en uec ane 

Present or Dividends for dE ü POR de 
Issue. NAME: Share| the last three years Yella. | Apri Hh. pe Tun, 
1898. 1899. | 1900. Highest. | Lowest 

96,900 | African Direct Telegraph, 4 95 Debs. e.. | 100 | ... . | 99 —102 99 —102 
119,700 | Amason Telegraph 5 95 Debe., Nos. 1 to 1, 250 Red. .. | 100 |... 55 — 65 55 — 65 
822,700 | Anglo-American Telegraph ... .. Stock £3 9s. 73/6 34 51 — 54 50 — 53xd| ... vis 

3,088,540 Do. do. 6% Pref. .. Stock 6 % | 6 % | 6 95 — 97 94 — 96xd| 952 95 
3,088,540 Do. do. Deferred .. |Stock|18s. Y EI 7s. | 5s. 81— 8i 83— 82 83 
44, Chili Telephone, Nos. 1 to 44,000 , 513 4 & wee 3 — 34 3 — 3 3g 

13,333, Commercial Cable eis $100 | 8 8 .. {160 —170 160 —170 me TE^ 

1,589,496: Do. do. Sterling 500 0 year 4 4 %I Deb. Stock Red. Stock .. 101 —103 100 —102 | 1094 | 101 

16,000 | Cuba Telegraph 10 | 8 7 % S 74— 8% 71— 8% m E 

6, Do. 10% Pref. .. 10 |10 . | 16 — 17 16 — 17 ies " 

12,931 | Direct JS e f s 88 ie 5 | 4 4 E. 4195 3 — 4 3 — 4 34 ds 

6,000 do. Cum. Pref. .. b. du m 9 — 10 9 — 10 es vis 

30,000 Do. do. 45 Debs. - . 100 — 104951100 —104 %% T 
60,710/| Direct United States Cable 20 33% 3 99 3 9, | 98-102 | 98— 10d | 105 

108,300 | Direct West India Cable, 44 95 Reg. Deb. 100 | ... EM .. | 99 —102 99 —102 

4,000,000 | Eastern Telegraph, Ord. Stock Stock 7 95 | 795 | .. |143 —148 140 —145 xd 1423 141 
1,826,888 Do. 34 Pref. Stock . iis 100 fis . | 92 — 95 91 — 94xd| .. 
1.432, 268“ Do. Mort. Deb. Stock Red. tock) ... SN . |113 —117 113 —117 1154 113 

250,000 | Eastern Extension, 3 and China Telegraph 107 77 95, 141— 142 | 141— 142 148 | 143 
50,000 Do. Nos. 250,001 to 300,000 (ins. at £3 pm. all pd.) 100. . [133— 141 | 1349— 141 1313 132 

. 320,000! Do. 1% Deb. Stock ... b, 15 " T Stock 111 —116 111 —116 iss ins 
Eastern and South African Te elegrap 4 ort. 

300,000! { Ne Ts DIM Deb, } 100 99 —102 99 —102 

200,000 ^ Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 "M M 101 —104% 101 —10495 | ... | .. 

180,227 | Globe Telegraph and Trust ... 5 5395, |5195 | ... | 93—10} | 98— 104 101 91i 

180,042 do. 6 % Pref. ; 10 | 6 is .. | 14$— 15} | 14$— 153 164 | 144 

150,000 | Great Northern Telegraph, of 5 - 5 "i 10 123 15 % | 32 — 34 33 — 35 25 sid 

l Halifax and Bermuda Cable, 4j 1st ort. e 
82,000 within Nos. 1 to 1,200, ia} 100 | ... . | 99 —102 99 —102 iss 
17,000 do-European Telegraph 25 10 95 10 Y |10 95 | 46 — 50 45 — 49 46 

100,000/| London Platino-Braszilian Telegraph, 6 % Debs. . . | 100 | ... m . 103 —106 |103 —106 js 

72,680 Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 .. 1| .. | 24%] .. — $ i— 1 a 
86,492 Do. do. do. 5% Pref., Nos. 1 to 86,49 1|4 5 vm 1 $— 1 T 

690,000 | National Telephone, 1 to 590,000 ‘se iis 5 6 5 5 33 — 38 3 — 3} 3435 
15,000 Do. 6 % Cum. 1st Pref. ... des *. 106 6 6 11 — 13 11 — 13 a 
15,000 Do 6 % Cum. 2nd Pref. ... iss ..| 1016 6 6 & 10 — 12 10 — 12 995 

250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 5 55515 44— 4% 4l— 4} P" 

2,000,000! Do. 3i Deb. Stock Red. sais * [Stock 34 3495 | 34% | 90 — 93 89 — 92 yas 

500, Do. Deb. Stock Red.. 100 eve T 4 % 96 — 99 95 T 98 98 oe 

171,504 | Oriental Telephone sd Elec., Nos. 1 to 171,504, fully paid 1/59, 5 6 * 1— 1 í— 1i sis e 

100,000/| Pacific 88 European Tel., 4 % Guar. Debe., 1 to 1,000 ... |.100 | ... A" .. | 99 —102 99 —102 s 1 
11,839 Reuter IIO eee eee rr) 8 5 % 5 % 71— 8 74— 84 74 eee 

3,381 Submarine Cables Trust " vss E is .. | Cert.) ... e . |124 —129 121 —126 xd F 

58,000 | United River Plate Telephone " 56 |7 99 | .. 41— 5 44— 5 POS 

40,006 Do. do. 5 Y Cum. wee Nos. 1— 40,000 5| .. e iss 44— bł 4i— 51 iss 
179,947 Do. do. 5 % Debs. .. eee Stock "T .. |103 —106 |103 —106 103} 
171,000 | West African Telegraph, 5 % Debs... " 100 | ... 95 97 —100 97 —100 bi 

30,008 | West Coast of America, Nos. 1—30, 000 and 63, 001—859, 008 2$ | ... sa — i—- à 
150,000 Do. do. 4 % Dets., 1—1 /500 gua, by Bras Bub. Tel. | 100 T 99 —102 99 —102 n T€ 
207,930 | Western Relea oe Ltd., Nos. 1—207,930 .. 10 7 17% 132— 144 13$—141 144 | 133 

75,000 Do Debs. 2nd series, 1906 100 ... is . 101 —104 101 —104 asi M 
348,777 Do. do. Deb. Stock Red. 1o | .. 102 —105  |102 —105 5 

88,321 | West India and Para Telegraph .. vis ..| 10/295 | 89* i— 1 — id s “es 
94,563 Do. do. do. 6 % Cum. 1st Pref. ... | 10| .. p ; 6 — 7 6 — 7 65 676 

4,669 Do. do. do. 6 Y Cum. 2nd Pref.... | 10 : 5 — 7 5 — 7 i ties 

80,000. Do. do. do. 5 95 Debs., Nos. 1 to 1,800 | 100 103 —106 |103 —106 

ELECTRICITY SUPPLY COMPANIES. | 

19,661 | | Brompton & Keusington Miec. Lt. Sup., Ura., 1U1 to 19,761 : 6% .6 * 6% | 7@— 8 | 7$— g3 4 

12,000 Do. do. 7 95 Cum. Pref... . 81— 83 81— 88 88 

50,000 1 Cross and Strand Electricity Supply js x 8 * 9 * 9 [4 9 — 10 9—10 | 94 

20,000 do. do. do. 4495 Cum. Pref. : 8 5 — 5 — bi 51 53 

34'000 |*Cheleca Hlectrieity Bupply, Ord. NI 6 * 6 ˙* 31% 5 — 61 55— 6i | : 

150,000 | Do. do. b Deb. Stock Red. 10 .. 109 —112 109 —112 a 
70,579 . City of London] Electric Lighting, Ord. 40,001—110,579... ; | 6 mi LJ - 7— 8 84— 94$ , 9] 81i 
40,000 Do, 6 % Cum. Pref, 1 to 40000 - 1 10 6 e. 12 — 13 12 — 13 p 

400,000 Do. Deb. Stock, Bcrip. (iss. at £115) ‘all paid | .. 121 —126 121 —126 Jai 
40,000 a of Lon & Brush Prov. Elec. Ltg., Ord. 1—40,000 10 ml 4 Y 4% 84— 9) 8 — Oxd .. 

20,000 do. do. 6 % Pref., 40, 001 —60, 000 10 6 |o 113— 124 11 — 12 xd 114 
200,000 Do 44 9, Deb. Stock, Prov. Certs (all paid) Rd. vee „* | 106 —109 106 —109 T 

35,500 ' Edmundson's Elec. Corp., Ord. Shares bi 5 7 | |. 44— bł 5— 5 js 

75,000 Do. do. 44 % 1st Mort. Deb. Stock. | 100 5 d | 103 —106 103 —106 | 105} 

21,000 Kensington and Knightsbridge Electric, Ord.  ... DL uo e. — s. 4, 104— 114 sia 

90,000 Do. do. do. 4% Deb. Stock Stock. | se — — 101 —104 
110,000 London Electric Supply Corporation, Limited, Orc. 8 11I— 12 | 13— 14 

49,840 Do. do. do. do. 6%Pre. 5 6 34— 4i | 31— 44 | 4 
250,000 | Do. do. do. 4% Ist Mt. Db. Stock Rd. Stock, |. | 98 —101 98 —101 - 

85,000 Metropolitan Electric fc Supply. 101 to 62,500 10,59, 5% | 695 114— 123 | 114— 124 121 112 
220,0007 Do. t Mortgage Debenture © Stocke "m | Ssh .. 110—113 110 —113 oe m 
250,000 | Do. 31 Mort. Deb. Stock Red. Stock ... - | 97 —100 | 97 —100 i 

6,452 Notting Hill Electric Lighting 185 a .. 10,6% 7 2 7% 154— 1 154— 163 5 

40,000 , St. James's and Pall Mall Electric Light, Ord. .. 5 144% 144% 144% 134— 144 131— 14} 1478 143 

20,000 Do. do. 7% Pref., 20,081 to 40,080 5 77 77 7 8$— 9 84— ^ is 
150,000 Do. do. 34 9 Deb. Stock Red .. , 100 | "^ | .. | 98 —101 98 —101 

12,000 Smithfield Market Elect. Supply, Ord. B uses | |2— 24 2— 2| 

50,000 Do. do. 4% Deb. 100; . |, 80 — 90 80 — 90 

65,000 South London Electricity Supply, Ord. — ... Em 5 24— 33 | 21— 33 " 

70,900 ' Westminster Electric Supply, Ord., 101 to 80,000.. . 5 12 J 13 3, 1043, /Mà4— 194. 111— 121 121 1113 

* Bubject to Founders Shares. 
Uniees otherwise sated d al shares are fully paid. 4 Dividends paid in dile ced ware wann on pes dia ta being nead as capital 
Dividends marked § are for a vear consisting of i lanat pats ol Gee Tes end une DCN Dart the next 
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SHARE LIST OF ELECTRICAL COMPANIES.—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. l 
Present 3 Dividends for Closing Closing | Business done 


Las NAME. bare the last three yours, | Quotation | Quotation | week ended , 
t 1898. 1899. 1900. Highest| Lowest 
20,000 | British Aluminium 7 Cum. Pref. . .. | 10 ivi T ee 74— 8 74— 81 san eats 
300,000 Do. do. 5 % 1st Mort. Deb. Stock Red. Stock Ses js 91 — 95 91 — 95 seta a 
- 45,000 | British Electric Traction Ves Vi 10 6 .. xis 15 — 16 154 — 16 152 154 
50,000 Do. do. 6 V Cum. Pref, „ A0 aa ids .. | 114— 121 12 — 13 12 5 128; 
350, 000 Do. do. 5 95 Perpetual Debenture Stock . Stock! ses .. 119 —122 119 —122 1204 | 1202 
85 0002 {British Electric Works Co., Ord. £1 shares, 50,001—135,000 wa T m iis ta B $s— 5 i cës 
50,000 t Do do. 6 Y Cum.Pref., 1—50,000 $us TT ius isi sss 35— 18 tm”) vs 
500 |f Do. do. 41 96 1st Mort. Deb ... | 100 85 — 90 85 — 90 
^ 70,000 | British Insulated Wire Ord. see ssi 5 15 5 20 4 15 5 % 10 — 11 10 — 11 xs a 
70, 000 Do. do. 6 Cum. Pref. ie ee es 5 5$— 64 52— 63 S 185 
90,000 Brush Elecl. Enging., 1 to 90,0000 sis 2 1 t ts 16— 13 13 — IId. 12 18 
90,000 Do. ys m 6 95 Pref., 1 to 90, 000 iss 2| 6 oe 2— 2} 2 — 92|xd| 24 216 
125, 0007 Do. 44 1 Rec b. Stock -— ... {Stock .. |103 —108 103 —108 
108,710 Do. Perp. 2nd Deb. Stock ... Stock .. ]|101 —103 101 —103 
30,000 | Callender's debe: nd shares , Nos. 1—30,000  ... 5 15 LA 15 « *. | 15 — 16 15 — 16 TN 
40,000 Do. do. 6 % Cum. Pref. Vis 5| .. 8 aes 54— 6 54— 6 oH 
90,000 Do. do. 41 95 1st Mort. Deb. Stock F Red .. [Stock] ... T *. 1109 —113 109 —113 isa "i 
206,297 | Central London Railway, . Shares end. 40 D. uus 28 ase 9 — 9i 9 — 9i 9g 94 
78,703 Do. do. Pref. half-shares .. ves Mm B uus 999 Sai 4$— 62 4$— 654 E i 
78,708 Do. do. Def. do. ys 185 iss B ess sii 4 — 4i 41— 4i 
855,000 | City and South London Railway  ... .. Stock 23 18% 14% 46 — 50 46 — 50 M is 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60, 000 . „„ uu 2 " 4— 5 4— 5 Ses Sie 
54,000 Crompton & Co., Nos. 1 to 54,000 aoe 3 6 % 74% TT] 34— 4 34— 4 TII oe 
Do. 5 J 1st Mort. Reg. Debs., 1 to 900 of ` ex 
100,000 £100, and 901 to 11,000 of £50 red - [100 —103 100 —103 
99,261 | Edison & Swan Utd. El. Lgt., „A“ shares, £3 pd. 1 to 99,261 5 825 11— 2 11— 2 sas m 
17,139 Do. do. do. “A” Shares, 01—017,139  ... 5 S 3 — 4 3 — 4 is "T 
944,023 Do. do. do. 4% Deb. Stock Red . | 100 iss 87 — 89 87 — 89 yaa . 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certe. au i 100 .. | 94 — 98 94 — 98 
112,100 | Electric Construction, 1l to 112,100 ... T 2 6 6 6 % 12— 21 1$— 2} 
25,000 Do. do. 7% Cum. Pref., 1 to 25, 000.. ist 2, 7 23— 21— 3 
182,500 Do. do. 4% Perp. 1st Mort. Deb. Btock .. (Stock 101 —104 101 —104 
9,6007| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ... „% 10 7 4t . |10— 11 10 — 11 
35,000 | Henley’s (W. p Telegraph Works, Ont ii e" ES : 14 20 o % 15 — 16 15 — 16 152 153 
35,000 Do. do. rs EE 7 54— 6 5 6 53 
50,000 Do. 95 do. 44 Mort. Deb. Stock. ien 107 —111 107 —111 
50,000 | India-Rubber, Gutta-Percha and Telegraph wo . | 10 10 0 % 10 * 21 — 22 21.— 22 21 s 
300,000 Do. do. do. 4 % 1st Mort. Deb ... | 100 .. 101 —104 101 —104 a iss 
37,500 Liverpool Overhead Railway, Ord. eee .. 10 38% 345 7$— "i 7i— 8 isa T 
10,000 f Do. do. Pref., £10 paid 888 $us 10 jus 13 — 131 13 — 13} 885 see 
37,350 | Telegraph Construction and Maintenance ... —. 12 174% 37 — 41 36 — 40 383 | 36 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 .. | 100 . {101 —104 101 —104 ey sis 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5| 8 * 12 S — 12 11 — 12 m Tn 
20,000 Do. do. 5 95 Cm. Prf. Nos. 1 to 20,000. 5 6 54— 6 08 | ... 
540,0001 Waterloo and City Railway, Ord. Stock .. | 100 3 . 9 * 3 L1 x — — 97 94 — 97 isa 
t Quotations on Liverpool Stook Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Oonsolidated Tele V stants laine (ae ie and Maintenance, 8/—4/- Oldham, Ashton, and Hyde Electrio Is P Lib ; Ord., 16—17. 
National Electric Wiring, 12/6 paid, -; | Do. do. pd.), 10—11. 
F. Parker, £10 (fully paid), 164. 
m "M 3 Birmingham Share re List, N EN Bank rate of discount 4 per oent. (February 21st. 1901). 
MARKET QUOTATIONS, Wednesday, April 17th. 
CHEMICALS, &c. This week.| Last week. Ino. or Deo. | METALS, &o, (continued.) This week. | mast week. Ino. or Dec. 
Aoid, Hydrochlori ar es owt. - b / os Sheet T T oe to £84 £84 
aa Nhi 2 pee! ade l Sy 4 2e A a . Per ton 284 £94 
a „ Oxalio .. EN .. por owt. 827 9 55 (Electrolytic) Bars .. per ton £82 £82 vé 
a „ Bulphurio.. .. . perowt. 5/6 5/6 9$ n 15 .. per ton £90 £90 T 
a Amm Bal .. ei .. Per ct. 80 / l- 6 n " Hol .. per ton £84 £84 ee 
a Ammonia, Muriate (orystal) .. per ton | £8810 | £8810 e " " H. C. Wire per lb. 93d. dad. vs 
a T ” .. per ton 290 | £80 f Ebonite Rod .. 92 iu .. por lb. J- J- oe 
a Bleachin powder e. per ton £1 £1 f Sheet lb. 5 / bj- oe 
a Bisulphide of Carbon . per ton 215 £15 | German Silver Wire per lb. 1/5 us 1d. dec 
a Borax  .. .. .. «. per ton £1710 £11 10 ^ Gutta-peroha fine .. per Ib. | l- - 
: Bensole (90 o: "s .. per gal. 77 h India- rubber, Para fine per lb. 3/103 3/9 13d. inc 
5. vs .. per 5/6 5/6 í Iron, Sheets "i . per ton £18 £18 92 
r Sulphaty per ton £25 £25 „ Pig (Cleveland warrants) .. per ton 45/4 45 / 1d. ino. 
Copper Sulph e... per ton 226 £25 1 on "iei tea according to size per ton From £11 | From £11 e 
a » White Sugar T .. per ton £81 £81 1 n Sora. . per ton, 70/- to 72/6 | 70/- to 79/6 
5 ath lated Sicil vx e» per xy ic | xa D í a ire, galvanised No. B .. per ton sit a * é 
a Naphtha, Solvent (90% at160°C). ber gal. — 5/6 5/6 i 9 Lead, agli Ingos e . per ton 42 1 |]. 418 108. deo 
a Potash, Bichromate casks.. per lb. ym Bad. ae 9 n » Sheet ee .. per ton £15 £16 "E 
a „ Caustic (15/8096) .. per ton 24 £ MS m Men Wire No. 98 .. per lb. 8/- 8/- 
a „  Bisulph ate e. per ton £85 £85 ss g Mero per bot. £926 £926 
a Bhellao .. - .. per cwt, 64/- 64/- aca d Mica ‘in original cases), small . per lb. sd. to 9d. | 8d. to 0d 
a Sulphate of Magn osia . .. per ton £4 10 £410 HE d „ n TI medium per ib. | 1/9 to 2/9 9 to 3 e 
a Bulphur, Sublimed Flowers . per ton £6 bs. £6 as d large per lb. | 8/8 to 7/8 | 8/8 to 7/8 . 
a „ Recovered . per ton 45 10 £5 10 v p Phosphor Bronze plain cast castin stings per Ib. | 1/0} to 1/8 | 1/04 to 1/8 
. per ton £5 25 . p » rolled per Ib. l/ltol/4 | 1/1 to 1/4 
a Boda, Cutie (white 70%) .. per ton 410 15 £10 15 5 5 s: ‘trip kanes perlb.| From 1/8 m 1/8 
a n = $a .. per ton £8 £8 s o Platinum x per os. £4 
chromate, casks .. per lb. Dad. 234. ils p Silicium Bronse Wire per Ib. |1034. to 1/04 | 103d. A 1/0} 
| : Bteel, Magnet aco sco'd'ng don per ton m om 415 | to 440 
METALS. &o. | | Ai blok .. 0. . patton { EON 6119 to } | 30s. inc. 
b Aluminium Wire, in ton lote.. perton £24  ' £224 zs » foil i e. o. per lb. 1/9 1/9 | T 
b Sheet, in ton lota par cn £191 2191 ae 4 wire, Nos. 1 to 16 per lb. 1/8 1/9 Id. dec 
p Babbitt’s metal in £75 to £180 £75 to £180 : | P White Anti - friction Metals — 
e Brass (rolled metal to 19") basis Par ib. 7 | 74d. d. per ton £40 to 42 £35 to £65 dec. 
€ „ Tube (brased) .. per lb. 10d. 10d. a 1 18 Cotton BE le 101b. vais per lb. 9d. 94. Vs 
€ „ „ (solid drawn) .. per lb. 81d. 844. = | j » Best lea. .. . perlb. 6d. 6d. 
0 ire, basis ds .. per lb. 8d. , oe „ Hemp, 8 aly 10 lbs. .. per lb. 43d. 43d. 
€ Oopper Tubes 1 r lb. 1ld 11d. a j » „ Russian, 10)bs, .. per lb. 5. : 2n 
d drawn). per lb. 1034. s j Jute, 180 Ibs. rove per ton £14 £14 
9 Copper Bars Ter selected) .. per ton | k Zino, Sh't. (Vielle Montagne ond.) per ton £21 
| 


a Messrs. G. Boor & Co. 
b The British . Ltd. 


Aypliad by | e Mossra. Thos. Bolton & Sons, 


d Messrs. F. W & . 
e Moste, Preda Ta S nd Ue. 


k Messrs. Morris Ashby, Limited 
m Messrs. W. T. Glover & Oo., Led. 
iston & Sons. 


n Messrs, P. Orm 
supplied s o Messrs. Jobnson, Matthey & Co., 1na: 
P The Phosphor Broase — L 


Messrs. James & 
Messrs. Jackson & Till. 
$ Mesers, Bolling & Lowe. 
j Mossro, Henry O. Tee & O. 


Quotations 
supplied by 


f India-Rubber, G.-P. and att Works 
Shakspeare 
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INSTITUTION OF ELECTRICAL ENGINEERS. | 


— —— — 


SOME NOTES ON POLYPHASE SUB STATION 
MACHINERY. 
By A. C. EBonRALL, Member. 


(Abstract of paper read on Thursday, March 14th, 1901.) 


(Continued from page 623.) 


SHOULD a momentary short-circuit pull out the circuit-breakers in 
the power station, it is always necessary to give the sub-stations 
time to shut down, rather than immediately replace the circuit- 
breakers, while the converting machines are still turning. 


Fic. 7.—ComMBINED DAMPING COIL AND FIELD COIL SUPPORT FOR 
725-B.H.P. SYNCHRONOUS MOTOR. 


Speed, 212 revolutiens per minute ; frequency, 50 cycles; peri- 
| pheral speed, 5,500 ft. per minute. 


One of the most important questions to be considered in connection 
with the design and operation of a synchronous sub-station equip- 
ment isthat of parallel running. The converting machines have 
not only to run perfectly in parallel with one another, but the 
various sub-stations have to run perfectly in parallel with one 
another, and with the power station also. 

With a rotary 
converter sub- sta- 
tion, for instance, 
unless every detail 
of the system is 
thoroughly well 
designed, from the 
engines in the power 
station to the rota- 
ries themselves, 
there will be trouble 
with regard to the 
parallel running of 
the machines—that 
is to say, they will 
hunt. The term 
hunting, as applied 
to synchronous 
machinery of this character, mcans that while running at syn- 
chronous speed (as measured by a tachometer), the machines 
oscillate between themselves—that is, during a revolution they 
increase and decrease their angular velocity above the mean 
velocity, corresponding to exact synchronism, causing the armatures 
to swing backwards and forwards from a fixed point (in a precisely 
similar manner to the Swing of a pendulum) while still keeping in 
step. The effect of this is to cause the pressure on each side of the 
rotary to fluctuate more or less badly, so that working at constant 
pressure on the direct current sides becomes impossible. Once a 
rotary has started hunting, unless the small oscillations are 
immediately checked, they will invariably continue to increase in 
amplitude until the armature swings over and loses synchronism. 

The running performance of synchronous (motor) machinery 
depends so much upon the variations in the velocity of the power 
house engines during a revolution, and upon the oscillations set up 
by the engine governors, &c., that if these variations or oscillations 
exceed certain well-defined limits it becomes impossible to operate 
the sub-stations successfully. . 

But although hünting may be sometimes caused in this way, the 
. Speed variations in the engines are by no means a necessary accom- 
paniment to it, for it may be started in a variety of ways (of which 


engine pulsation is one), and then increased by the action of the 
machines themselves. 

A working explanation of what happens in this case is as 
follows :—Let a slight oscillation be set up between the machines, 
by any little thing that may occur with the most perfectly designed 
6 it is possible to have, such as a sudden large change in the 
oad, a short circuit, or faulty setting of the brushes on one 
machine, or an engine hunting in the power station (due to a small 
mishap, &c.). This slight oscillation is accompanied by a weaken- 
ing and distortion of the field flux of the converter. The nrere fact 
of there being an oscillation implies field distortion, for a fixed 
point on the armature during the swing is either a little ahead of or 
a little behind the true position (corresponding to exact syn- 
chronism) it should have at this instant. This means that the 
machine is acting either as a generator or motor, taking either a 
leading or a lagging current from the lines, and shifting the 
diminished field flux to one or other of the pole hurns. The 
armature will now try to follow this change of field configuration, 
taking a large current in the reverse direction in order to do so. 
But this change of current immediately distorts the field tlux in the 
opposite direction to a much larger extent, and the armature again 
tries to swing to the new position. Thus each oscillation ef the 
armature gets larger and larger, and the field distortion is greater 
and greater, until finally the flux from the poles gets swept nearly 
entirely away from the pole faces to the pole horns and gaps 
between them, the machine eventually swinging out of synchronism. 
During these oscillations the converter is acting alternately as 
generator or motor, giving up to, or receiving power from, the other 
converters in parallel with it, giving them in this way alternately 
a push and a pull at the wrong times, causing them to start hunting 
also. The combined effect of the various machines in parallel is to 
increase the hunting originally set up, and if other sub-stations are 
in parallel the oscillations may also be taken up by the machines in 
these, the combined effect perhaps even reacting on the generators 
in the power station, causing them to start oscillating also. It is 
thus obviously necessary to provide means of checking the oscilla- 
tions while they are still small, otherwise they will get out of 
control and spread over the whole system. 

The sparking and Hashing over which frequently takes place at 
the commutators of rotary converters when hunting, is directly due 
to the pulsation of energy, and to the field distortion and fluctua- 
tion, for good commutation under these conditions naturally 
becomes impossible. The distortion of the field is really the root 
of the whole matter, and if this is prevented, or reduced to a 
minimum, hunting cannot occur. 


There are certain conditions of working which tend to cause 


hunting, or which make hunting worse should it be set up. An 
example of the former is difference in the form of the E.M.F. waves 
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FIG. 8.—TuRrk-PHaAsE CHOKING Corr. 25 kw., 50 CYCLES. 
@ 


of generators and rotaries. On the other haud, machines with 
strong armature reaction, or working much under excited, are more 
liable to hunt than those with strong fields, because the magnetic 
flux is more readily distorted. For this latter reason it follows that 
over-excitation of the rotaries is a condition favourable to good 
operation. Again, the momentum of the converters should be kept 
as low as possible, for this apparently indirectly assists hunting, 
and in any case impairs the action of any device that may be used 
for damping the oscillatións in their early stages. The author 
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considers that a moderate amount of self-induction in the lines is 
directly beneficial. Capacity in the feeders appears to have some 
iufluence. In practice, however, it is generally difficult to separate 
the causes that assist hunting from one another. The main. cause 
will generally be found to lie with the engines. 

Syuchronous motor-generators are far less likely to hunt (with a 
given generating plant and transmission system) tban rotary con- 
verters. This is because there is considerable armature reaction in 
the synchronous motors, which tends to damp the pulsations in the 
armature current should hunting be set up, and also because the 
field system is fed at a steady pressure, which is totally independent 
of the pressure at the ends of the feeders. But with unsuitable 
engines synchronous motors will hunt badly, the pressure on the 
direct current side being practically unaffected thereby, which is a 
point to be noted. 

It will be seen that to ensure the perfectly satisfactory operation 
of synchronous sub-station machinery, two points must be attended 
to. The first is to take great care with the selection and operation 
of the generating and sub-station plant, particularly the former, so 
that the tendency to set up bunting will be as small as possible; 
and the second is to provide means for getting rid of the hunting— 
that is, damp the armature oscillations in their earlier stages—should 
it be set up. 

The oscillations are accompanied by. and intimately connected 
with, the field distortion as described above; happily, for sup- 
pressing the distortion of the field flux, all that has to be done is to 
fit the synchronous motors or rotary converters with “damping 
coils." "This device, which rarely fails to stop the worst cases of 
hunting, is to bridge the poles from horn to horn by copper plates 
or strips. 'These damp the armature oscillations by reason of the 
eddy currents produced in them by the flux due to the large leading 
and lagging armature currents—that is to say, as soon as the arma- 
ture starts swinging, accompanied by the field distortion described 
above, the opposing flux produced by the eddy currents in the 
copper strips blows it away from between the pole-horns, and the 
oscillations are thus damped out magnetically directly they com- 
mence to form. It will be observed that the damping coils produce 
their effect just where it is wanted, namely, between the pole- 
horns. It is relatively of little use to put damping coils round the 
pole-pieces. 

The dimensions of the copper strips can be varied within wide 
limits without making much difference to the damping action. The 
losses in them with actual rotary converters are found to vary from 
0:5 to 1:5 percent. of the output of the machine, depending upon 
circumstances. An idea of the actual dimensions of damping coils 
used in practice is given by fig. 7, which illustrates the bronze 
damping coils, combined with the outside cheeks of the field 
bobbing, for the synchronous motor of the 500-Kw. two-phase motor- 
generator already illustrated. The damping strips bridging the 
pole-horns of the rotating magnet wheel are cut away centrally, 
partly because the centre portion is not very effective, but prin- 
cipally in order to prevent the ventilation of the magnet wheel and 
armature being impaired. 

As rotary converters will hunt upon slight provocation, such 
machines should always be fitted with damping coils, whatever the 
nature of the engines. They need only be used with synchronous 
motor-generators when the power station engines are badly 
designed, unless lighting is done from the same feeders. In this 
case it will generally pay to use them. On the other hand, if the 
engines are very bad they should be used on the generator field- 
poles a3 well, where tbey will have a precisely similar effect (for the 
case is similar), and will reduce the synchronising current between 
the generators practically to zero. 

One result of hunting in the sub-stations is that the current in 
the high pressure feeders pulsates. These pulsations occur to a 
certain extent even when hunting is absent, for they are due to the 
inherent properties of the machines. This pulsation of current in 
the feeders, accompanied as it is by corresponding pulsations in the 
pressure, becomes highly inconvenient if lighting has to be done 
directly from the feeders in question. The remedy, first put 
actually into practice by Mr. Kolben in connection with the elec- 
tricity supply for the town of Prague, is to insert choking coils in 
the high pressure sub-station feeders, these being of the three-phase 
type with common core for three-phase working. The output of 
the choking coil in circuit with cach feeder should be about 3 per 
cent. of the maximum power absorbed by the synchronous 
machinery connected to it. Thus in Prague, for instance, in one 
case a 900-Kw. sub-station is connected by a three-core cable to the 
power house 3} miles away, a three-phase choking coil of 25 kw., 
having an air-gap adjustable (by packing pieces) to about 0:375 in., 
being in series with it. The principal dimensions of this coil are 
given in fig. 8. The fluctuation in the pressure at the sub-station 
end of the feeder when working under the worst conditions (no 
load) is about 3 per cent. with the coils cut out, and nothing that 
can be detected when they are in circuit. When the coils are in 
use, the synchronising current between the two synchronous motors 
of 650 B. H. P. is 8 to 10 amperes with an input of 60 amperes, and 
5 to 10 amperes at full load (100 amperes), but when they are cat 
out the motor synchronising currents are more than double. 

The usc of choking coils in the sub-station feeders has proved to 
be of the greatest value in Prague, because all the lighting and 
motor work is done from the same three-phase mains, the direct 
current sub-stations serving only for the tramways. The pressure 
variation at the sub-station only varies between 2,900 and 2,980 
volts, aud does not change with the load, because the synchronising 
currents of the motors do not alter appreciably with the load ; the 
excitations of the motors are hardly altered, being 62 amperes at no 
load, and 65—70 amperes at full load, the latter figure being 
attained when heavy momentary overlogds are expected. 

The usc of choking coils may be thought objectionable, on 


account of the increased losses and pressure drop, but this dis- 
advantage is but trifling, and far more than counterbalanced by the 
advantage of doing away with all pulsations in the pressure. The 
full load loss in a large choking coil is not more than about 3 per 
cent., and the inductive drop under usual working conditions, say 
4 per cent. With the above-mentioned 25-Kw. choking coils, the 
full-load loss is only 800 watts, and the pressure drop 60 volts 
(assuming the motors to be working at minimum excitation), and 
consequently their influence in impairing the efticiency or regula- 
tion of the system is insignificant. Naturally, it is far better to 
place the required reactance outside the generators than to design 
the latter with large reaction and consequent drop. 


(To be concluded.) 


ACCUMULATOR TRACTION IN ITALY. 


THE question of electric traction appears to be exciting general 
interest in Italy, and according to the technical journals, nearly 
every system is being tried. One experiment of special interest 
has recently been made on the railway between Bologna and San 
Felice sul Panaro, a distance of about 264 miles. Inthis experiment, 
the technical details of which were described in a paper read by 
Signor Lanino before the '' Associazione Elettrotecnica Italiana," 
in October last, the required energy was supplied by accumulators 
carried in the cars. The line in question serves to connect 
numerous small agricultural centres with the chief town of the 
district. The passenger traffic is exceedingly limited, not exceeding 
a daily average of 180 passengers for all the stations, and the goods 
traffic is still more limited, the mean daily transactions, including 
forwarded and received parcels, not exceeding 40. The service of 
the cars being restricted to the conveyance of passengers, baggage, 
mails, and express parcels, it is evident that the conditions of the 
experiment are very different from those which would obtain in an 
ordinary railway service. The object in view was, in fact, to prove 
by an experiment carried out on a fairly large scale, whether 
accumulator traction could be successfully employed under certain 
favourable and clearly-detined conditions. 

The cars are strongly built, and are supported on two 
four-wheel trucks by means of a triple system of springs. 
The extreme length of the car is 57°4 ft., and the height of the roof 
above the rail 12 ft. The distance between the centres of the trucks 
is 36} feet, and the axles of each truck are 84 feet apart. The car 
has two compartments, one first class, capable of seating 20 
passengers, and one third class, capable of seating 32. These two 
compartments are separated from each other by the luggage van, 
9 feet long, and capable of holding 2 tons of luggage and goods, 
whilst each of the covered platforms provides standing room for 
eight passengers. At the ends of the car are the cabs for the driver. 
These have independent entrances, and are completely separate 
from the rest of the carriage, but the interior of each is visible from 
the body of the car, so that the attendants can see what the driver 
is doing, and go to his assistance, if necessary. 

The car was constructed at the works of Diatto Bros, of 
Turin. It is furnished with two Ganz four-pole motors, excited in 
serics. The commutator is of copper, with mica insulation, and 
the brushes of carbon. The total weight, including the suspension 
and gearing, is 11 tons. The motors are constructed to give a normal 
pressure of 500 volts, and are geared to one of the motor axles of 
the respective trucks with a speed reduction of 1: 3, the driving 
wheels having a diameter of 40:2 in. The pinion is of steel, and 
the toothed wheel of phosphor bronze, the whole being enclosed in 
a case with oil. The load on the motor axles, when the car is full, 
is 12°99 tons, and that of the non-motor axles 11°61 tons; the 
adhesive weight is, therefore, more than sufficient to ensure the 
starting of the car at any point of the line. Each motor, at the 
normal speed of 750 revolutions (corresponding to 27:96 miles per 
hour) and 500 volts pressure, is capable of exerting a tractive force of 
882 lbs. at the periphery of the wheels, which may be increased to 
1,764 lbs. without risk. 

The energy is furnished to the motors by accumulators of the 
Pescetto type, manufactured by the Società Italiana per Elettricita, 


late Cruto, of Turin. The size of the plates is 5°75 in. x 827 in.. 


the thickness of the positives being 0'256 in. and of the 
negatives 0:207 in. The positive plates are covered externally 
with a thin perforated sheet of lead to prevent the efflorescence of 
metallic lead on the surface itsclf. These plates are guaranteed by 
the makers to have a capacity of 9 ampere-hours per kg., and bear 
a charging current of 6 ampcres and a maximum discharge of 
45 amperes per kg. Each cell consists of eight positive and nine 
negative plates, separated from each other by corrugated ebonite 
diaphragms and small glass tubes and enclosed in an ebonite 
box 8:08 in. x 6:89 x 15:96 in. The connections adopted 
consist of lead-covered copper strands soldered to the plates 
by means of capsules, experiments having shown that this 
system is preferable to the ordinary method. A cell thus made up 
and filled with acid solution of specific gravity 1:166 weighs 
73°6 lbs. The normal discharge is 200 amperes, the momentary dis- 
charge may be 500 amperes, and the charging current 80 amperes. 
The equipment of a car consists of 288 sucn cells, contained in 12 
movable trays, which are carried in spaces left in the under 
frame of the car between the longitudinal beams and vertical 
pillars. In order to obtain good insulation much care was 
necessary in the construction of the accumulator trays, the pressure 
on the San Felice cars during charging being as high as 750 volts. 
Moreover, as the cells had to be charged without removing them from 
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the car, the evolution of gas and projection of liquid particles greatly 
diminished the insulation of the cells contained in the trays. 
Artificial ventilation during charging, or partially withdrawing the 
trays from the cars may reduce this inconvenience, but will not 
completely obviate it. The type of tray adopted is made of pitch- 
pine boiled in paraffin, the woodwork being firmly held together by 
an iron frame or cage. It is further strengthened by iron bars 
enclosed by the wooden partitions which divide the tray longitu- 
dinally, and which support the ebonite boxes of the cells. The 
latter are arranged in rows of six, being separated from each other 
by glass plates, and each tray contains four such rows. The bottom 
of the tray is lined with sheet lead, and the vertical partitions are 
varnished and covered with glass. It is closed at the top witha 
cover of wood and glass with movable panels. Each tray is 
469 in. x 367 in. x 1514 in. externally, aud weighs altogether 
19 cwt. It may be removed from the car if necessary by means of 
a suitable truck running on a track of 50 cm. gauge which connects 
the car shed with the repair shop. A single car carries eight trays 
of this type, together with four of & larger type, the latter con- 
taining, in addition to the 24 power cells, 10 similar but smaller cells 
for lighting purposes. Each of these smaller cells has a capacity of 
135 ampere-hours, and a normal output of 25 amperes, and weighs 
45 lbs. "The leads from each tray &re brought to a distribution 
board placed in the luggage compartment. This board is fitted with 
a 12-position switch by means of which any tray can be joined up 
to a voltmeter, and defective cells thus immediately localised. 
Such defective cells can be cut out of the circuit without affecting 
the continuity of the remainder; the lighting cells may be joined 
up in series with the motor batteries, or rendered independent 
of thsm, &c. At this board also the lights of the car, including 
the head and tail lights, can be turned on or off. 

The controller is a double-handled one, and enables all three bat- 
teries to be joined up inseries or all in parallel. Besidesthe driving 
positions, there are on the same cylinder an initial off” position, 
and positions for reversing and for putting on the electric brake. 
The second cylinder of the controller makes the motor connections, 
which are the usual ones for a series parallel system ; that is, motors 
in series, motors in series with shunted field, motors in parallel, and 
motors in parallel with shunted field. There are thus eight different 
running speeds, four with the batteries in parallel aud four with 
them in series. In reality the positions for normal running are only 
two, namely, motors in series and motors in parallel: the other 
positions are for starting or increasing speed, and should not be 
used unnecessarily. The first normal position gives a speed of 
about 28 miles per hour and the second about 434. To prevent 
short circuiting of the accumulators no alteration in the connec- 
tions of the batteries is permitted unless the motors are cut out of 
circuit ; nor can the driving handle be removed from one controller 
and placed on another unless both cylinders of the first controller 
have first of all been brought to the off position. To reverse, the 
accumulator handle and the motor handle must be placed on the 
first notch. When the electric brake is used the accumulators are 
cut out, and the motors act as generators working through resistances, 
thus transforming the kinetic energy of the train first of all into cur- 
rent and then into heat. Ordinarily a Westinghouse compressed air 
brake is used, a hand brake being held in reserve. For compressing 
the air required for the Westinghouse brake and alarm whistles, a 
double cylinder pump, placed in the luggage van, is used. This is 
worked by means of an endless screw driven by a small motor. 

A closed circuit-breaker, placed underneath the car, and actuated 
directly by the lever of the brake blocks, cuis the motor circuit 
each time the brake is put on. 

As has been already mentioned, the Bologna-San Felice line has 
a length of 26:4 miles between the terminal stations. It is regular 
in direction, but has numerous gradients, the steepest being about 
6 in 1,000. There are three intermediate stations, where the track 
is doubled for crossing, and 10 simple stopping places for the use of 
passengers. The normal speed of running of the cars is about 28 
miles an hour, and the whole journey, including stoppages, is, 
according to the time-table, performed in 1 hour and 20 minutes. 

The battery for supplying current to tke motors of a car has a 
capacity of 300 ampere-hours, equal, at a mean pressure of 600 volts, 
to 180 K‘v.-hours, with an average discharge of 200 amperes. This 
capacity was intended to furnish sufficient energy for a complete 
to-and-fro journey in all conditions of weather: it actually enables 
the car to run a distance of 62 miles under ordinary conditions. 

When the Government sanctions the opening of the service to 
the public, it is intended to run a car in each direction every three 
hours. There are altogether four cars, of which two will perform 
the ordinary service, one will remain always ready charged as a 
reserve or for special service, and one will be under inspection. 
The trays of accumulators are interchangeable, and will also be sub- 
jected in turn to a monthly examination. 

The car shed is provided with & double track with pits, and has 
the necessary appliances for charging two cars simultaneously on 
independent circuits. The charging is usually done with the 
batteries in position, or only partially withdrawn. A system of 
Décauville tracks of 50 cm. gauge runs along both sides of each car 
track. These are connected with each other at the end of the shed 
by means of a traverser, and all unite at the front of the shed in a 
track running to the repair shops. The accumulators may be trans- 
ferred to the repair shop by means of a four-wheeled truck, the top 
of which may be raised or lowered by a system of four parallel 
screw jacks. The motors with their suspensions and gearing may 
also be removed by means of a special truck placed in one of 
the pits. 

The charging plant consists of two groups of generators and a 
switchboard, together with a 3 Kw. transformer for lighting pur- 
poses. Each generator consists of a six-pole, three-pbase asyn- 
chronous Gans motor, giving 42 complete alternations per second, 


840 revolutions at no load, 3,000 volts at the primary, and 80 
effective horse-power at full load. To this motor is coupled on the 
same shaft a continuous current dynamo by the same makers, the 
working pressure of which may be varied at will from 550 to 750 
volts. The three-phase current for driviug the motors is supplied 
by the Società Co-operativa di Elettricità, of Bologna, and is directly 
utilised at 3,000 volts. 

The battery was designed to give a tractive force of 17:0 lbs. per 
ton on the level, and in the absence of wind; but Signor Lanino 
calculates from the known characteristics of the motors aud the 
current consumed, that the resistance during normal running on the 
level varies from 99 to 6'2 lbs, and from 13°2 to 17:6 lbs. in 
starting. The experiments, however, from which these figures are 
deduced, relate to new matcrial in an exceilent state of preserva- 
tion, and to the most favourable conditions of wind and of the line. 
During the winter the conditions of working may be altogether 
more unfavourable, and the resistance offered by the wind and 
snow may become an important factor. The diagrams of running 
show that in starting there is a consumption of current of about 300 
amperes with the motors in series, and of 609 in parallel, the three 
batteries being in parallel; and that during normal running with 
the batteries in series, and the motors in simple series, that is, at a 
speed of about 28 miles an hour, the current is from 60 to 80 
amperes, and with the motors in parallel—that is, at 434 miles an 
hour—the current is about 200 amperes. If the driver is skilful he 
can get up the normal speed of 28 miles an hour in less than a 
minute without exceeding 400 amperes. The average consumption 
up to the present for a complete journey to and fro bas been 120 kw. 
hours, with a mean of 30 watt-hours per ton-kilometre. 

It is unfortunate that Signor Lanino was unable at the time of 
reading his paper to give any details of the expenditure involved in 
these experiments, or any estimate of the cost of maintaining the 
batteries. No idea can therefore as yet be formed as to the success 
of the experiment from a financial point of view. 


THIRD RAIL IN THE BALTIMORE BELT 
LINE TUNNEL. 


A rEw years ago the Baltimore and Ohio Railroad Company spent 
about $7,000,000 in constructing a railroad through the city of 
Baltimore and its suburbs, in order to save half an hour in time, 
and to secure an all-rail route from the metropolis to the capital of 
the country. Before the Belt Line was built, passenger and freight 
trains were carried across the harbour on & huge car ferry named 
after the founder of the Baltimore and Ohio system, John W. 
Garrett." The Belt Railroad cost nearly $1,000,000 a mile to build 
and equip, owing to the large amount of tunnel construction and 
other difficulties of the work, also to the fact that it was to be 
operated by both steam and electric service. It was the first rail- 
road of any importance in the world to utilise large clectric loco- 
motives for hauling freight and passenger trains. 

The use of electricity was decided upon for the reason that the 
Belt Line contains several heavy grades, and has some of the 
sharpest curves of any railroad in the United States. To furnish 
the current a power house was built, from which the electricity was 
transmitted by cables to an overhead conduit system, consisting of 
a metal trough hanging from iron bars, which were in turn sup- 
ported by metal archways located from 200 to 300 ft. apart. A 
"shoe," made of cast-iron, slid through the trough, passing the 
current to the motors by means of an adjustable metal bar, which 
connected the shoe with the top of the electric locomotive. In the 
tunnels the conduit was supported from the roof without the 
necessity of the archways, but it was found that a large quantity of 
the current passed to outside conductors, in spite of the insulated 
protection, and this leakage necessitated the generation of much 
more electric power than has been actually needed to work the 
motors. The overhead system has also required a considerable out- 
lay yearly for repairs, and for some time past the Baltimore and 
Ohio management has been considering the adoption of some other 
mode of electric transmission, especially as it wishes to use electric 
traction on about 70 miles of what is known as the mountain division 
in Marylaud and West Virginia, where ordinary freight trains 
require two and three of the largest steam locomotives to carry 
them over the grades. For the last six months the work of . 
equipping the Belt Line with the third rail, also the sectional 
third-rail system, has been in progress. In the tunnels and in the 
vicinity of the railway stations the sectional system is used for a 
distance of 34 miles, the third rail covering the balance of the Belt 
Line. Its installation is similar to the system on the New York, 
New Haven aud Hartford railroad between Boston and Nantasket 
Beach, but more current is required on the Belt Line. It is con- 
veyed through an extra or feed raillaid about 18 in. outside of 
theregular track. "This weighs between 70 and 80 lbs. to the yard 
and is bonded by insulated copper cables fastened into the euds of 
each rail. The current from the power house is also carried to the 
end of the feed rail by cables which are buried in the ground. The 
electrical locomotive takes its power by means of a shoe which slides 
along the top of the rail. Each locomotive has four shoes, fastened, 
one outside the lower part of each driving wheel, and connected 
with the locomotive frame by spring attachment that adjusts itself 
to any deviation in the track, so that the shoe is automatically held 
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upon the rail. The sliding shoe is utilised on both the third rail 
and sectional portions. Only the portion of the sectional third rail, 
however, is charged with electricity that is covered with the loco- 
motive. It receives its name from being divided into sections con- 
trolled by electric switches, which are automatically operated by 
the movement of the locomotive. 

The switches are practically of the solenoid type with two 
windings, one a fine winding, taking a current of about 550 volts 
from the generator on the electric locomotive, through the con- 
troller, the contact shoes and the third rail. This current raises a 
plunger, which closes the switch and feeds the power house current 
of 700 volts to the third rail. The moment the weaker generator 
current passes through the tine winding and closes the switch, 
current from the power house passes through the heavy winding of 
the magnet and keeps the switch closed until the contact shoes of 
the electric locomotive have passed to the next section. The circuits 
around the magnet being broken, the switch opens by gravity. The 
contacts last to operate are of carbon, and the spark, if any, is 
between these contacts, thus preserving the metallic contacts from 
injury. At the instant the contact shoe at the forward end of the 
locomotive comes in contact with the forward section of the third- 
rail conductor, the switch controlling the feeder for that section 
closes, and the switch for the rear section opens. 

Each of the magnetic switches is provided with a single pole 
double throw knife switch in series with the fine winding of the 
magnet, This is used by the inspector to test tne magnetic switch 
and ascertain whether it is in proper adjustment. Should it be 
necessary to make any adjustment while the section controlled by 
the switch is in use the current is fed to that section by means ofa 
temporary bridge which he places in position. 

In operating the motors, the motorman turns the controller to the 
first notch, opening the throttle to the air engine, which, taking 
compressed air from the storage reservoir of the air-brake system, 
drives an electric generator, which generates suflicient current to 
operate the magnetic switch and charge the third rail with current 
from the power house. At the instant the magnetic switch is closed 
the power-house current passes through it to the third rail, thence 
through the contact shoe and the controller to the electric generator 
which operates the switch, and also to the four 300-H.P. motors of 
the electric locumotives. Immediately and automatically the 
generator becomes a motor, operated by current from the power 
house, and drives the air engine as an air compressor, recharging 
the compressed air reservoir from which the air engine originally 
obtained its power. 

At no time is it possible during the operation of this system to 
have a charged conductor or third rail except when the motorman 
has turned the controller, and then only one section is charged, i.e., 
the section on which the electric locomotive is operating. 

The locomotives in use on the Belt Line have hauled by the over- 
head system two loaded freight trains with their engines, repre- 
senting about 2,500 tons of weight, unaided by the steam loco- 
motives. This will give an idea of their transmission power. The 
same amount of current required for this pull has been transmitted 
by means of the sectional and third rails to the locomotives during 
the present tests without difficulty.” The archways and conduits of 
the overhead system remain and the locomotives cau take current 
as desired, either from the top or bottom, but the upper con- 
struction is to be removed in the near future. 

The tests which have been made include the operation of the 
locomotives at slow, half and full speed with and without loads. 
They have been switched from one track to another, started and 
stopped on grade and placed in service to haul a train of 22 48-ton 
coal cars loaded during a heavy snow storm, the shoes taking 
current from the rail when covered with snow and ice to the depth 
of several inches. In adapting the motors for service with the 
systems, the mechanism was practically unchanged, a few alterations 
being made to the air compressors and the contact shoes connected. 

Both the sectional and third-rail installations were completed 
under the supervision of Mr. John McLeod Murphy, inventor of the 
sectional method and chief engincer of the Murphy Safety Third 
Rail Company. 


TESTING CABLES IN THE NAVY. 


ALL electric cables, leads and circuits are tested in the Navy by 
means of the Minotto type of Daniel cell; there are two batteries 
used for this purpose, one being the portable single cell with a 20- 
ohm galvauometer on the top of it, and the other consisting of six 
cells of which any number may be put into the circuit by a system 
of brass plugs. 

The six-cell test hattery is a very efficient and sensitive one. It 
is provided with a 1,000-ohm galvanometer with astatic needles, 
and in using it for insulation tests, great care has to be taken that 
the battery itself is well insulated, that is to say, it must not be 
placed upon the damp deck, or in any damp place where a small 
leak might occur between the terminals. An apparent fault in the 
cables has sometimes been traced to carelessness on the part of the 
seaman who is carrying out the test, aud who has allowed his hand 
to rest upon one of the terminals, and so form an earth return 
through his own body. 

The chicf use of this battery is in all mining and submarine 
work where a high insulation is necessary. 

For gun circuits and short leads above water, the single cell is 
quite good enough, aud is generally used for the “ continuity " test. 

There are three general tests in the Navy, the first known as 


“non-contact,” that is to say, practically “short circuits,” and is 
chiefly necessary where two leads are bound together, or are in the 
same casing. 

'The second test is for "continuity," and is, as the name implies, 
used to detect any break or great resispance in the circuit that 
should not be there. 

The third test is for “insulation,” and needs no explanation. 

The mauner in which these tests are carried out, is as follows :— 
The battery itself is carefully tested to start with. A short lead 
of wire is connected to the negative pole, which happens to be the 
free terminal of the galvanometer, the other terminal of the galvano- 
meter being in permanent connection with the zinc of the battery; 
care must be taken that this lead does not touch the brass casing of 
the galvanometer, of course. 

To the positive pole of the battery a short lead, with an earth- 
plate of copper shecting attached to it, is joined. . On touching the 
end of the first lead to the earthplate there should be a deflection of 
at least 80° when the key is pressed. 

Suppose an outrigger circuit is to be tested; it consists of two 
well insulated wires bound together at intervals of about 18 in. 
This circuit, when fitted, runs from a battery in the boat along a 
groove in the outrigger spar, aud so to the fuse in the charge at the 
end of the spar, a firiug key beiug placed at the battery end. 

The first test being fcr non-contact, the two parallel leads are 
taken, and the further ends, which will be joined to the fuse, are 
insulated with rubber tubing, a portion of which, projecting beyond 
the wire, is bent back upon itself and bound with fine twine. 

At the near end one wire is joined to the lead from the negative 
terminal, and the other is touched to the earthplate; there should, 
of course, be no swing when the key is pressed. So much for non- 
contact. The next test in order is for continuity, and for this 
purpose the two further ends are now joined together with a 
temporary junction; everything else being the same as before, a 
violeut swing of the needle should ensue. 

For insulation, which is the last test, a tub of sea-water is used ; 
the earthplate is put into the water, and, keeping the end which 
before was touched to the earthplate insulated in air, and the key 
pressed down, the cable is slowly coiled down into the tub, begin- 
ning at the far end. i 

A swing of the needle will now take place if the temporary 
junction has not been made properly watertight, and consequently 
there should be no doubt in this respect ; if it has been well made, 
however, there will, of course, be no swing of the needle unless the 
insulation is faulty, in which case the fault is easily localised by 
watching the needle of the galvanometer and gradually lifting the 
lead out of the water until it swings back, when the fault will be 
found to be just clear of the water. 

‘Unless very high insulation is required, as in the case of sub- 
marine cables, insulating plugs, &c., the single cell is far the most 
convenient for this test, because with it & large fault can be far 
more easily localised than with the six-cell battery and its sensitive 
galvanometer, the reason being that in the latter case a fault might 
be clear of the water and still give a swing,ithe current passing over 
the damp surface of the insulation back to the water. 

The actual leads of the outrigger circuit having been tested the 
fuse is tested for continuity and the temporary junction broken for 
the purpose of joining up the fuse to the circuit; a good watertight 
junction must be made in joining up the fuse as this portion of the 
circuit will be under water when the charge is fired. 

At the other end the key is joined in, and before joining up to the 
firing battery another continuity test for the whole circuit is gone 
through. 

Before use the firing battery itself is tested by being made to 
bring a quarter of an inch of thin platinum wire to & red heat. 

The circuit is then joined up to the battery and considered ready 
for use. 

In testing submarine cables and leads a high standard of insula- 
tion is required and the six-cell battery must be used ; great care is 
taken to have this battery in & dry place, and it is uaually sup- 
ported on a sheet of india-rubber. 

The battery itself is now tested as before with an earthplate con- 
nection, after which the short lead from the negative terminal is 
joined to the end of the cable to he tested with a temporary 
junction; it is important that this should be carefully done, as the 
extreme ends of the insulation outside the armouring are more 
likely to deteriorate than any other part. The further end of the- 
cable is then insulated and the earthplate touched to the armouring ; 
the six cells are then put in one at a time by means of brass plugs, 
and the key kept pressed until the whole battery power is in the 
circuit in series. There should be no perceptible swing. Then to make 
sure of continuity, while the far end of the core is grasped in one 
hand and the other touches the armouring, glance at the galvano- 
meter, there will be a considerable detlection if all is correct. This 
is the test for “non-contact,” because the armouring takes the 
place of a return wire, and the latter part of it, tests for continuity 
through the body—a convenient natural resistance. ö 

We now come to the insulation“ test, which is carried out in 
a very similar manner to that used in the case of the outrigger 
circuit, except that the cable is paid overboard instead of into a tub 
of water. 

Only one cell is plugged up, so that a large fault may be easily 
localised if it happens to exist. When all the cable is in the water, 
the six cells are put in and the cable left to soak for a considerable 
time, to make sure that the insulation is perfect. 

A rather ingenious expedient is sometimes resorted to where 
the continuity of an armoured cable is suspected. The 
single cell test battery is joined up to the armouring and core 
with short leads, and at the other end the armouring and core are 
joined together, the contact key kept pressed and a magnet inserted 
in front of the galvonometer to steady it. The cable is then coiled 
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down on the deck, and if the needle becomes disturbed during the 
process, it indicates the rubbing together of the fractured wires, so 
that a rough guide as to the whereabouts of the fracture is «.btained. 

Another little expedient for localising a break is known as the 
" needle test," but it can only be used with soft insulation. Two 
needles, as fine as possible, are procured and threaded with fine 
binding wire; one of these is connected to the negative pole of the 
single cell battery, and one end of the cable is joined to the galva- 
nometer terminal, or positive pole. The centre of the cable is then 
found, and the needle forced through the insulation to the core. 
On pressing the key a detlection will show if this half of the cable 
is correct, and if so, the other end is tested in a similar manner. 

If one half is found to be sound, leaving the needle in the centre, 
disconnect the cable from the galvanometer, and join up the second 
needle in its place, force it through midway between the first needle 
and the end which lies on the defective side. If no detlection 
occurs, the fault evidently lies between the two needles, aud can be 
found by moving the one towards the other until a deflection 
does occur. 

The india-rubber insulation is found not to be seriujsly damaged 
by this, so long as the needles are not worked about, but great care 
must be taken not to break off the point of one of the needles, 
and thus leave à most troublesome leak, almost impossible to locate 
without injury to the cable itself. So much for the ordinary tests 
applied to cables before they are laid out. 

Once the minefield is laid, the ends of the cables come into the 
"testing hut" ashore, where continual balancing, morning and 
evening, is carried out, and records kept of the efficiency of the 
whole installation ; but that is a special branch of the subject, with 
which it is not our intention to deal in this present article. 

The above methods are simple, eflicient, and easily carried out, 
even in boats, and on them the efficiency of all electric installations 
in the Navy principally depend. 


THE DIATTO SURFACE CONTACT 
ELECTRIC TRACTION SYSTEM IN PARIS. 


THE electric tramways in Paris and district, worked on the Diatto 


surface contact system, are just now the subject of much discussion, 


in the French capital. The cause is to be found in the many 
accidents that have taken place, the consequence being that the 
matter of the lines worked on this system has been the subject of 
consideration at the Tribunal de Commerce, the Conseil de Prefec- 
ture, the Prefecture de Police, the Paris Municipal Council, and at 
the French Ministry of Public Works. 

We gather from ZZ Industrie Electrique that as a result of 
a letter received from the Prefect of Police showing that 
during the period extending from June 15th, 1900, to February 
20th last, no less than 120 accidents had taken place, of which 
58, or practically half, occurred in January last—that is to say, 
during the snowy period—the French Minister of Public Works 
instructed the Comité d'Exploitation Technique des Chemins de Fer 
(Committee on the Technical Working of Railways) to inquire iuto 
the inconveniences and dangers which may appertain to the Diatto 
system. "This Committee reported that the accidents that had taken 
place were due to:— 

1. Insuflicient drainage of the surface contacts and conduits 
causing shunt currents. 

2. To the action of the special contacts fixed fore and aft to the 
motor tramcars at the moment these contacts pass over the surface 
contacts. 

3. In order to give stability to the latter they have been supported 
by two metallic cross pieces, joining the tram rails, an arrangement 
which is very bad from the point of view of the insulation of the 
surface contacts, and one which has been attended, when the tram- 
lines have been sprinkled with salt after a fall of snow, with most 
unfortunate results. 

4. The sparking which occurs each time the working of the 
surface contact is not perfectly regular, gives rise to the formation 
of a conducting deposit of carbon due to the combustion of the 
material of which the surface contact box is made. 

5. Finally the Committee reported that to the bad insulation of 
the cables, apart from the insuflicient drainage of the conduits, 
many of the accidents are to be attributed. This insufficient insula- 
tion, while dangerous to public traffic, is not less so to pipes, 
buildings, and anything of metallic construction lying near to the 
tramway lines. Strict precautions are imposed in this regard, on 
‘trolley tramway installations, and the Committee consider that 
similar precautions should not be overlooked in the case of surface 
contact lines, in which perfect insulation is much more difficult of 
attainment. 

In December last the Prefecture. of Police issued instructions to 
the tramway companies that all the surface contacts must be visited 
daily, and a report sent to the Prefecture within the next 24 hours 
on the results of the inspection, that the special contacts on the cars 
must be temporarily suppressed, and that at various points on the 
lines means of draining the conduits be laid down. An arrangement 
was also arrived at between the tramway companies and the 
Street Cleaning Committee of Paris that the tramway lines should 
not be sprinkled with salt after a fall of snow. 

In their report the Committee, without expressing any opinion on 
the merits of the Diatto system, for or against, approve the action of 
the Prefecture of Police, and recommend (1) that the tramway 
companies be requested to establish sufficient space between the 


surface contacts and the cross pieces above referred to; (2) to 
take steps on the one hand to suppress the formation of carbon 
deposits inside the surface contacts, and on the other to improve the 
defective insulation of the conduits; and (3) that the paving of the 
road around the surface contacts should always be kept in excellent 
condition. As a result of the report, the Paris Municipal Council 
has passed a resolution calling on the tramway companies to carry 
out the improvements outlined in the report above alluded to before 
October 1st next. 


ISLINGTON ELECTRICITY SUPPLY AND 
ITS PROGRESS. 


3 Š 


SHORTLY after the transfer of tbe powers and obligations 
which were in the hands of the Vestries from the Islington 
Vestry to the Metropolitan Borough Council in November 
last, several of the newly-elected councillors, being anxious 
to know something about the standing and working of the 
electricity supply department, had a reference remitted to 
the Lighting Committee, calling for a report upon the under- 
taking. This report was considered and received at the 
Council meeting on Friday last. 

The Lighting Committee, in its report, gives attention 
first to the financial results, and states as reasons for the 
comparatively unremunerative state of the undertaking, the 
small output, a relatively large expenditure in capital and 
wages, and the high proportion of street lighting. The 
small output is due to the delay in starting extension plant, 
owing to contractors not having completed in the time 
originally allowed, and the considerable periods, sometimes 
as much as 10 or 12 months, which have elapsed between 
the date of application for loans, and the receipt of consent 
to borrow, these causes having made it*injudicious to 
connect new consumers when the available plant was already 
overloaded, and, therefore, retarded the growth of the 
business. Islington is an almost purely shopkeeping and 
residential district, and does not possess the advantage of a 
demand for motive power, which would create a day load. 
Its load factor is, therefore, low. The output in 1899 was 
1,546,437 units, of which about half, or 660,212 units, were 
taken by the 330 street arc lamps, and 686,225 units were 
sold to private customers. As the price settled by the then 
Vestry for street lighting was 31d. per unit, which includes 
all charges connected with the provision, up-keep and main- 
tenance of the lamps and mains, and all the sums required 
for interest, &c., on the capital so expended, and as entirely 
separate mains are laid from the generating station through- 
out the district for street, lighting, this figure is not likely to 
yield pecuniary profit. The first two lines below are taken 
from the report ; the others are extracted from our analyses 
of the accounts, published on the dates given in the bottom 
line. 


" - Mr: TRO 
Islington. | Shoreditch. | St. Sanaa] Hampstead. 


Ys 


Percentage of output 


taken by public | 

lighting ... zo DO 9. 29 5 144 % 89, 
Amount of net profit 4380 4563 £6,842 £9,357 
Gross profit £9,521 £6,138 £17,650 £16,324 
Output in units 1,346,437 | 1,630,426 | 2,477,508 | 1,418,442 
Average received ! 

from private | 

lighting... — ..., 533d. 3:18d. 448d. | 5:14d. 
Average received | | 

from public | | 

lighting ... 3:50d. ' 336d. 3:46d. 3:40d. 
Average received 

from both public | 

and private | i 

lighting ... 443d. 3:23d. 429d. | 4 98d. 
Works cost per unit 229d. 2:02d. 2:23d. 2:00d. 
Total cost per unit. 282d. 2:34d. 266d. | 243d. 
Date E .. June 22/00 Feb. 22/01) July 20/00 Aug. 31/00 


! 


From this two conclusions may be drawn, that the net 
profits at Hampstead and St. Pancras are respectively due to 
the comparatively high average price received in the one 
ease and the relatively large output in the other. Shore- 
ditch has a small sum to set aside for interest and sinking 
fund. At Islington, the accounts for 1899 state that 


690 


THE ELECTRICAL REVIEW. 


[Vol 48. No. 1,221, Apr 19, 1901. 


£30,000 of the capital expenditure was unproductive, as 
this sum had been advanced as part payment on plant not 
completed. The interest and sinking fund payments had, 
however, to be met, and the difference between gross and 
net profit was therefore comparatively large. In the first 
year of the working at Islington a loss of C1. 836 resnited, 
reduced to £318 in the second; in the third there was a 
profit of £2,206, and the year 1899 was the fourth, of which 
we give the result above. 

The report then goes on to deal with a popular descrip- 
tion of the buildings, machinery, mains and system, and 
emphasises the provision which has bren made to secure 
safety, ensure reliability and minimise the risk of, and Jimit 
the duration and inconvenience from, a fault or breakdown on 
machinery or mains—a provision which necessarily entailed a 
higher capital expenditure than would have been incurred 
had such precautions been omitted. These were described 
in our columns at the time the Islington works were the 
subject of an article in March, 1896. 

The report closes with a recommendation that mains 
shouid not be laid in districts unlikely to prove remunera- 
tive, and that extensions of street lighting at its present 
price should be avoided. Islington adopted the policy in 
its original scheme of planning a large station and making 
ample provision for the future: owing to diverse 
circumstances the coming into being of a large 
load has been deferred, through no fault of the 
engineer, and therefore the financial results are not 
what they will be when the output is commensurate with 
the means provided to deal with it. Pressure on the part of 
certain sections of the late Vestry led to the price for street, 
lighting being reduced, and at the same time large expansions 
in this direction were undertaken, the effect being to absorb 
the profit derived from the sales to private consumers. St. 
Pancras is committed to very heavy expenditure on street 
lighting extensions in the immediate future, and as rumour 
has it that this Council has only a small profit to show for 
the past year’s operations, while at Hampstead large 
additions at considerable cost are to be made to the station 
buildings, it would appear that Islington has only been a 
little previous, and that there is at work a levelling-up or 
levelling-down process which will alter considerably the 
character of the next few years’ accounts of some London 
undertakings. | 


— MÀ 


THE BLACK CITY. 


Sun is the name by which Sir W. B. Richmond designates 
London in the Pall Mall Magazine. It is not a bad name, 
for it is fairly descriptive, and it is emphasised by 
means of pictures that are reproduced from photographs 
that have been specially taken to illustrate this special 
article. Photographs are said to represent facts. Now 
these particular photographs misrepresent them, and appear 
to have been taken with such lights and such exposure 
as to convey to the reader the impression of a blackness that 
has no existence in fact. It is said that art has a good deal 
of the false about it. As a high priest of art, no doubt 
Sir W. B. Richmond is entitled to use all the byeways of art 
to help his article, and he has used light and shade—par- 
ticularly shade. Thus it seems that by means of screens 
or of other devices employed by the photographer, the 
whole atmosphere in these photographic reproductions 
has been made to convey an impression that does not 
exist, for, be it observed, all the pictures show clear 
cut outlines, and were obviously taken when no fog existed, 
and when, as we all know, London smoke is never so 
obtrusive as it is on foggy days, for it is when fog hides all 
things that smoke makers let themselves go, and otherwise 
clean chimneys become hidden offenders, 

The basis of Sir W. B. Richmond's present onslaught is 
that it is manufactories, not private houses, that make smoke. 
Our own conviction is that the factories make the black 
smoke and the houses make the raw or green smoke—the 
product of distillation, not of combustion. Unfortunately, 
our well-meaning author does not appear to know his facts 
sufficiently. For instance, he asks for a system of cumu- 


lative fines so as to compel those who defy the law to spend - 
£100 in putting down an automatic coal feeder which does 
prevent smoke almost entirely. Whence does he derive this 
positive information ? | 

Also if such an absolute cure is known, why is it we find 
our author so exhilarant because certain steamboats have 
adopted anthracite as a palliative, as to which we should 
like to ask what becomes of the sulphur which is usually a 
marked impurity in anthracite coal. Unfortunately, Sir 
W. B? Richmond’s methods are wrong. He would fine all 
smoke out of existence. This could be done readily ; let us 
enact laws that forbid any smoke at all, that impose fines so 
heavy and so frequent that the manufacturer shall be utterly 
ruined, and let us import what he now produces from 
America or from France. We commend this simple 
remedy. | 

As to the multitudes who will be left to starve for lack of 
work, let them live on clean air and sunshine. We do not 
wish to pose as upholders of smoke, but we do wish to have 
the interests of manufacturers cared for by an avoidance of 
injudicious persecution. We do not call it judicious to 
compel the disuse of the bituminous fuels that constitute 
the chief of our coal supplies. We should like to see power 
generated by some better means than small and isolated 
steam plants. We would recommend our artistic author to 
have collected the knowledge of the subject. Let it be 
shown what has been done to burn coal smokelessly. Let 
the almost universal failure be exhibited and the causes of 
such failure be explained. Let our author do something 
towards educating our most successful engineers—in a 
pecuniary sense—to a sense of the scientific basis 
that underlies combustion. Let our author use bis 
funds in disseminating a knowledge of the difficulty 
of smokeless combustion in ordinary furnaces of 
shell boilers; of its absolute impossibility with the 
ordinary types of  water-tube boiler. Let bim have 
the boldness to publish descriptions of the boilers at various 
smoky places, to show their smoke-producing faults and to 
name their designing engineers. Let him show the laws 
that govern combustion, and finally let him give descriptions 
of gas power plants and show their economy. 

In a gas producer there is no smoke made. With suit- 
able plant residuals may be collected at great profit, or with 
duplex producers bituminous fuels may be pretty completely 
gasified with very small production of residuals. The small 
gas power plant is far safer than the small steam plant, but 
much harm has been done to the system of gas power by the 
use of high priced gas. One ton of coal will produce about 
10,000 cubic ft. of illuminating gas, and about 12 to 15 


ct. of coke, whereas it will produce about 180,000 ft. of 


poor gas, of which one-third is combustible, At 2d. per 
1,000 ft., a ton of coal in a producer will produce 808. 
worth of poor gas which corresponds with a price of 6d. per 
1,000 ft. of the combustible portion. Thus a manufacturer 
who buys bituminous fuel at 15s. per ton, really obtains his 
gas engine fuel at 3d. per 1,000 ft. of combustible, or at 1d. per 
1,000 ft. for gross volume. Now, 1,000 ft. will produce 
7 H.P.-hours at least, and the fuel cost per horse-power-hour 
is one-seventh of a penny. Apart from thisthere is a certain 
amount of heat that can often be utilised which results from 
the cooling of the gases, as well as that which is obtained 
from the water jackets. There is a good deal of this kind of 
information to be obtained. We think if it could be brought 
home to people they could often be induced to give the 
system a trial, But obviously misleading photographs 
rather tend to impress people with a sense of an overstated 
case. 


TESTS OF WATER-TUBE BOILERS. 


Tue Engineer abstracts some tests made at Paris by M. 
Niclausse, and published in a paper read at the Congres de 
Mecanique. Their value lies in the fact that each of the 
12 rows of tubes forming the boiler was tested independently 
with its own feed tanks, gauges, and steam pipes. Coal was 
burned at rates from 10 to 60 lbs. per square foot of grate, 
and feed was supplied at 52°F. Thus the trials are not quite 
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practical, for in an actual boiler the feed would enter the 
top drum, or in some other way would vary from a uniform 
temperature. It was found that for nine different rates of 
combustion there was no change in the proportion evaporated 
by the different rows of tubes. The total heating surface 
was 30 times the grate surface. The first three rows of 
tubes next the fire gave 50 per cent. of the total evaporation. 
This we consider most significant, because it emphasises the 
fact that the furnace gases are very rapidly cooled down as 
‘soon as they pass between the tubes, and this points out why 
water-tube boilers are so very smoky, unless provision is 
made to conserve the heat by means of suitable refractory 
linings. The first row of tubes evaporated 8} lbs. per hour 
per square foot, with 10 Ibs. of coa] consumption, and 35 lbs. 
with 60 lbs. combustion rate. These figures thus show a heat 
transmission of 155 and 658 B.T.U. per minute per square 
foot, the tubes being 3:23 in. outside diameter. The first 
row of tubes accounted for 224 per cent. of the total evapo- 
ration, the last or twelfth row accounts for 34 per cent. only. 
The lowest rate of combustion gave the highest efficiency, 
namely, 72 per cent., while the efficiency for 60 lbs. combustion 
rate was 50 per cent. Apart from what we have pointed 
out above, a lesson to be learned is the necessity of providing 
a very free inlet and outlet for the lower rows of tubes in all 
water-tube boilers. "This, we know, is often not done. It 
doubly condemns the long manifold tubes of the Belleville 
boiler, and explains how the bottom lap so easily blows itself 
empty, becomes red hot, bends, buckles, orsplits. The behaviour 
of the earliest heating surface simply parallels that of the 
tubes of a locomotive type boiler, which were shown years 
ago to do most of their work in the first few inches next the 
fire-box. 3 

It is for this reason that every endeavour should be mad 
to minimise the efficiency of the lower row of tubes in a 
water-tube boiler by suitable shields. This is done in the 
case of the Babcock & Wilcox boiler with so-called Scotch 
furnace by a lining of fire-brick blocks threaded between, 
and more or less fully encasing the tubes. This not only 
reduces their exposed surface, but converts the furnace into 
one that is better fitted to prevent smoke. In the Weir 
boiler, which is of small tube type, with tubes of a more 
vertical order, the inner rows of tubes are thus encased, and 
form a refractory-lined furnace such as we have always 
advocated, and there is formed a zone of secondary com- 
bustion in a free combustion chamber where smoke is burned 
or prevented. 

No boiler can be smokeless, except with coke or anthra- 
cite, where the gases from the grate rise directly between 
water tubes. Belleville tried to effect smokelessness by a 
terrific series of commotions in the furnace, but he failed, 
of course, because of lack of space to effect proper mixture 
and combustion. The freezing of a man’s breath on a 
frosty day is rapid when the difference of temperature of 
breath and atmosphere is, say, 76°. Yet the tubes of a boiler 
are over 2,000° colder than the breath of the furnace. 
Small wonder then that the chilly firet row of tubes is so 
effectual in cooling the gases below combustion point. 


— — ——— — — ee — ——— 


Steel.— The State Department of Washington, through 
Consul Nelson, at Bergen, reports the success of experiments 
in Sweden to produce steel by electricity. Writing under 
date of January 10th, the Consul says :— 


The experiments are being carried on at Gysinge factory, Sweden, 
and about 25,000 lbs. of steel are produced in six drafts daily. 
The steel is of an excellent quality and meets with ready sales at 
high prices. On account of the relatively cheap method of pro- 
duction the profits are large, but as the electrical power is limited 
the output is insignificant. To overcome this drawback plans have 
been formed for the erection of a large electric plant near the 
Dalalafuen river, the water power of which will be utilised. This 
will enable the company to carry on the manufacture of steel by 
electricity on a large scale. 


Our American Exchange, the Age of Steel, makes the 
following observations on the matter :— 


. The idea is not new, for electricians have spoken plainly on ‘its 
practicability. This may or may not mean a radical change in 
present processes. It is significant, however, of what is yet possible, 
and of the fact that as science leads the way, the industrial world 
has sooner or later to follow. There is no such thing as finality in 
-the history of industry, for all that, however, the prophet some- 
times rides on the anima) that Balaam saddled. 


l C transformers and synehrencus motors. 
K. MEM. (B. à. Lamme.) Dated May 90th, 1899. To render the action of 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


6,757. “An improved electric fire alarm which might also be applied to 
r bearings in machinery." E. BAnN ARD and H. G. STEDMAN. 

pril Ist. 

6,760. Improvements in electrical switches.” A. D. SMITH. April let. 

6.770. Improvements in alarm apparatus for engine room telegraphs or the 
like.“ A. W. Hidos and THE Axri-CoLLISION ALARM TELEGRAPH COMPANY, 
Liurrxp. April 1st. 

6.780. n in vessels for use with electrical liquid resistances.” 
H. Hirst and H. Bevis. April lst. 

6,851. “Improvements in or relating to electric lamp shade holders." C.W. 
Kemp. April 2nd. 

6,862. Improvements in apparatus for poner sine electric current and in 
means for registering its consumption." S. H. HoLpEN. April and. 

6,870. “ Coin-controlled apparatus for telephones." E. G. Lewis, April and. 
(Complete.) 

6,884. “Improvement in protecting covers for steam pipes, water pipes, rods, 
chains, wire ropes, or electric wires for ship purposes." C. E. HupsoN. April 
2nd. (Complete.) 

6,898. ‘An electric racecourse.” W. G. Kine. (E. P. dal Pozzo, France.) 
April 2nd. 

. 6,910. “Improvements in or relating to starting and controlling electro- 
motors." W. 8. BorLTr. April 2ud. 

6,983. “ Kopros aments in or relating to prepayment electrolytic electricity 
meters.“ B. NourH. April 2nd. 

6.935. A new or improved method and of means for passing a known 
fraction of an electric current through an electrolytic meter.” B. NORTH. 
April 2nd. 

6,916. Improvements in automatic telephone exchanges." H. J. Happan. 
(The Strowger Automatic Telephone Exchange, United States.) April 2nd. 
(Complete.) 

6,47. “Improvements in the suspension of conducting wires.“ C. DE KANDO, 
April 2nd. ( Complete.) 

6.949. Improvements in audible electric telegraphy.” R. OxLADE and 
W. J. W. RicHARDSON. April 9nd. . 

6,998. “Improvements in the method of and a tus for adjusting the 
points of electric tramway lines and the like." J. T. NoBLE. April 8rd. 

7,018. “ Improvements in or relating to arc lamps and the like." W. Row- 
BOTHAM and K. A. RowBoTHAM. April 8rd. 

7,015. "Improvements in the suspending mechanism for electric aro lamps.” 
THE Janpus Arc LAMP AND ELECTRIC MPANY, LIMITED, B. M. Drake, and 
A. D. Jones. April 8rd. : 

7,016. “Improvements In or relating to electric arc lamps THE Janpvs ARO 
LAMP AND ELECTRIC Company, LIMITED, and A. D. Jones. April 8rd. 

7,040. Improvements in or relating to safety devices applicable to overhead 
trolley wires for electric railways and tramways.” C. HDR. April 8rd. 

* 9,054. “ Improvements in systems of electrical distribution." (Date applied 
for under Patents, &c., Act 1883, Sec. 108, September 6th, 1900, being date of 
application in United States.) N. W. STORER., April 8rd. 

7,067. “ El»etro-mechanieal interlocking apparatus of the safe operation and 
control of railway signals and points." W. R. Sykes. April 4th. 


7,076. .'Improvements in time switches for electric signs." 8. FILDES. 
April 4th. 
7,080. ‘Improvements in electro-dynamic equipments." C. A. CARUS- 


9 x 
WiLsoN and J. 8. Warner. April 4th. 

7,118. "Improvements in apparatus for rectifying alternating electric cur- 
rents.” THe British THomson-HousTon Company, LIMITED. (C. M. Green, 
United States.) April 4th. (Complete.) 

7,114. “Improvements in electric regulators." THE BRITISH THOMSON- 
Hovston Company, Limtep. (A. R. Everest, United States.) April 4th. 
(Complete.) 

7,115. "Improvements in trolley stands for electrio railways.” THE BRITISH 
TitoMsoN-HovugsTON Company, LIMITED, and F. SAMUELSON. April 4th. 

7,118. “Improved electric motors." F.DE MARE. April 4th. 

7,186. Telephone metering system." D. M. BLiss and N. H. HOLLAND. 
April 4th. (Complete.) 

7,150. “An improved electro-magnet motor. L. H. ENGELHARDT, H. M. 
McNoLty, and M. GaLLERT. April 4th. (Complete.) . 

7,196. ‘‘ Improvements in electro-magnetic devices for controlling the rota- 
tion of shafts." J. Y.Jounson. (P. V. April and The Société Marinier Navoit 
and Jeanson, France.) April 4th. 4 

7,224. “Improvements in apparatus employed for covering telegraph cable 
and wires with lead or other metallic substances for electric purposes or 
for manufacturing metallic pipes or tubes, or like uses," E. A, CLAREMONT 
and J. STRATTON. April 6th. (Complete.) 

7,248. "Improvements in, and in the method of and apparatus for, the 
manufacture of air damping appliances for electric measurement instrumente 
and the like.” A. M. CLARK. (Hartmann & Braun, Germany.) April 4th. 


— » 


— — — a 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


aU NM 
Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


11,189. “improvements in. dynamo-slectric machines." W. L. Wise. (The 
Action Geselisohaft E! — vormats. 0. L. Kummer & Co.) Dated 
May 99th, 1899. . Distortion of field preventing: To prevent distortion of 
the magnetic fleld and consequent sparking in continuous-current machines 
each of the poles may be formed on the leading side with one or more cuts or 
slits or the face portion may be constructed in two parts, one of which is 
integral with the pawl or core, while the other is attached thereto, thereby 
increasing the magnetic resistance on the leading side. In the latter case, the 
contact surfaces of the parts may be oblique to the axis of the pole, and the 
parts may be of less magnetic permeability than the other part, so as to obtam 
the proper distribution of the lines of force; the trailing as well as the leading 


.pole-piece may be made detachable, and the two may be reversible. These 
. forms of poles may also be used in alternators. 7 claims. 


rotary transformers and synchronous motors more uniform, the póle-pieces of 
the field magnets are surrounded with a copper ring, and have the corners 
covered with copper shields. 2 claims. 
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11,466. "im in contact boxes for electric tramways and the like." 
C. K. Mills. (E. Bonnet.) Dated June Ist, 1899. Electric railways and tramways 
on & road contact system, specially those with switches worked by magnets on 
the vehicle. Conductors; switches. he plunger which is lifted by the vehicle 
magnet to complete the circuit, work in a mercury cup, and tbe mercury in 
this cup is connected by the rod and second mercury cup to the feeder. The 
contacts on the plunger and fixed below the surface plug may be of carbon, and 
are enclosed in a box formed of two parts, with an india-rubber joint or a liquid 
joint. A flexible chamber, which may be formed as a ring communicates with 
the interior of the box to maintain equilibrium of pressnre. The lower con- 
nection is also protected from wet by the bell. The bottom end of the plunger 
may be of copper and flexible connections may replace the mercury cup. 4 
claims. 


11,506. ‘improvements In carbons for? eleotrio "are lamps. J. A. Fleming. 
Dated June 2nd, 1899. Incandescent arc Ilnmps. An ordinary arc lamp is pro- 
vided with carbons oblong in section, one of them having two holes in it to 
receive loose refractory rods which are caused to bear against the solid carbon 
by gravity or springs. The refraccory rods may be made by submitting pure 
(dry) magnesia to great pressure in tubular moulds, and afterwards bighly heated 
in an electric furnace. The hollow carbon may be moulded of oval section, 
and afterwards ground down to reduce the amount of carbon at the sides. In 
operation, the exposed parts of the retractory rods are maintained incandescent 
by the arc, which remains steadily between them. The Provisional Specifica- 
tion mentions the use of more than two refractory rods in one carbon. 1 claim. 


11,613. An Improved seif-acting mule with electrical driving-pear." W. 
Bretschnelder and C. W. Lauth. Dated June 2nd, 1899. Mules.— Reference is 
made to Speciflcution No. 18,599, a.D. 1897. The tin-roller shaft and the rim 
shaft are driven independently by several electric motors. The motor loose on 
the tin-roller shaft may be connected with the shaft directly for spinning by the 
clutch, and indirectly for backirg-off by the gearing and clutch. The motors 
may beifltted with suitable fly-wheels, &. 1 claim. 


11,667. *'Apparatus for forming plates of seooedary batteries." H. Laitner. 
Dated June 5th, 1899. Relates to apparatus for ‘forming plates or electrodes so 
a ranged that the expansive force of the active material during its change into 
peroxide is utilised for subjecting the plates to great pressure while they are 
being formed. It consists of a strong box with one end open to receive an 
adjustable closing-block. Inside the box there is a lining of thick soft 

rubber, and inside this lining at each end is fitted a block and a thick rubber 
pad. The vo-itive and negative plates are placed alternately between these 
pads, and between the adjacent plates there is a separating piece of porous 
material, such as porcelain, with vertica! holes extending throughcut its length 
to facilitate the circulation of the electrolyte. Under the plates and &t cach 
side of thei are placed grooved wooden blocks. Above the plates a covering- 
piece is fixed between the conducting lugs by metal bands which extend around 
the box. On the bands is mounted a cross-piece through which pass set-screws 

10 press down the cover. The block is adjusted by a hand screw, so as to cause 

the requisite amount of pressure to Le exerted. During discharge, the pressure 
on the plates is maintained by the resiliency of the pads. 3 claims. 


11,679. “improvements In electrolytic apparati for extracting metals lighter 
than the electrolyte.” W. P. Thompson. (H. Becker.) Dated June 5th, 1899. 
Bodium, potassium, &c., obtaining electrolytic apparatus for extracting metals, 
such as sodium and potassium, lighter than the electrolyte are formed of a 
metal vessel having a central depending pipe, which can be cooled by a 
refrigerating-jacket or other means. "Through an insulating stopper is passed 
a rod supp: rting the cathode, which may be cut away to as to form a kind 
of three-pronged fork projecting upwards. The anode is an annular piece or 
pieces of agglomerated retort carbon or metal, and is supported by à 10d or 
rods. Above the cathode, &nd projecting slightly beyond it, but not so far as to 
be above the anode, is a conical or other shaped collector, having a central 
tube a discharge tube, and a rim rising above the electrolyte. The collector 
is connected by a resistance to the hegative conductor, so as to form an 
auxiiary cathode. The upper surface of the conical collector is kept cool 
either by tbe air or a refrigerating-jacket. The electrolyte consists of the 
carbonate of the metal desired mixed with alkaline or alkaline-earth salts, or a 
mixture thereof. The electrolyte is fused by means of the current. The light 
metal set free collects under the cone, and runs away through the tube. If it is 
desired to collect the gases given off at the anode, the cell is provided with a 
suitable collecting cover. 3 claims. 


11,682. “ improvements in electric switch.” T. H. Marsh and A. Vandam. 
Dated June 5th, 1899. In tumbler switches, the moving shoe carrying the 
contact bridges is made of insulating material, such as porcelain, and is grooved 
for receiving the end of the handle. The contact-piece is bent up at the end to 
embrace the shoe, and has turned-up strips fitting on the spindle, It is thus 


held without screws. 2 claims. l 
11,693. ''improvemonts in apparatus for connecting branch circuits to electric 
. malne.”  Callender's Cable and Construction Company, Limited, and T. 0. 
Caltender. Dated June 5th, 1899. Inelectrio junction boxes a plug switch is pro- 
vided for connecting the branch to the mains. The bared ends of the negative 
conductor and the neutral are connected by bridge-pieces, the latter being also 
connected to the bared end of the branch. The bridge is connected to a 
contact-ring, and the end of the branch to another ring above. The connecting- 
plug is in two parts, and carries a contact-plug and a contact-ring, these being 
connected through a fuse. 8 claims. 


11,747. “improvements in telephones, phonographs, and such like apparatus." 
A. S. Bowley. Dated June 6th, 1899. Diaphragms for telephones, phonographs, 
and similar sound recording and reproducing instruments are made of com- 
‘paratively thick material, and are held in position by hollow rubber cr other 
rings, filled with air or other fluid under pressure. The diaphragms have a 
domed, pyramidal, or equivalent raised portion, carrying the style, &c., either 
formed irom the diat hragm or attached thereto. Two such diaphragms may be 
connected by a pivoted lever and Jinks. 1 claim. 


11,776. "improvements in or in connection with means for supplying current to 
etectrically-propetied vehioles." H. Daiter. Dated June 6th, 13099 Electric 
railways and tramways on a road contact system with switches thrown by 
electro- magnets carried by the vehicle. Conductors, switches, collectors. Two 
studs, separated by non-magnetic material, when excited by the magnets 
attract the armature, which is mounted on the short arm of a pivoted lever, 
and bring tbe carbon block on its other end up toa contact which is connected 
with the feeder. The switch is enclosed in the box, to which the feeder is 
secured by a screw janction in the insulator, the opposing faces of box and 
insulator being ribbed as shown. The collector consists of long shoes, with 
magnets excited by the main current or by a battery. Lighting.--Vehicles are 
lit by two sets of lamps, one supplied from the battery, and the other from the 
conductor, when the vehicle is &t rest or in motion respectively. 6 claims. 


11,780. A new or improved mould for "castin plates or n for secondary 
batteries." W. A. Gent and 8. Jevons. Da:ed June 6th, 1899. Relates toa 
mould fer casting plates or grids of the shape described in Specification 
No. 7,821, A.D. 1899. The plate or grid consists of a number of parallel bars 
connected together by cross pieces, which alternately pass from the top of 
one bar to the bottom ef the next, and rice versa. It is in two parts hinged 
togcther, and when they are closed together the bars are cast in the recesses, 
and the strips are formed in the spaces between thetwo parts. The open spaces 
in the grid are formed by the pieces. 8 claims. 


11,843. "''improvemente in devices for starting electric induction motors." The 
British Themsos-Honston Company, Limited, and The Union Elektricitats 
Gesellschaft and A. P. Lako. ated June "th, 1899. Motors, alternating- 
current.—The secondary or induced winding of an induction motor has 
variable self-induction coils arranged in parallel with the starting resistances, 
so that the currents passing through the latter may be varicd without any 
change in the connections when the motor has got upspeed. The variation may 
be produced by the movement of solid or laminated pieces of magnetic 
material, with which the self-induction coils are provided. 1 claim. 


11,890. '' portable electric drilling machine.” A. L. Croneas. Dated 
June 7th, 1899. A portable electric drilling machine for drilling ships’ decks, 
floors, bridges, plates, &c., has a frame with heels and handles. The front end 
is supported by electro-magnets, between which the drill spindle is mounted. 
The magnets hold the machine to the work. The spindle is driven from a 
motor through an elastic coupling: A starting and regulating commatator is 
provided within the reach of the operator's seat, 9 claims. 


11,981. Efeotrical apparatus for effecting rotation at a distance." A. L. Cronean. 
Dated June "th, 1899. Apparatus for controlling movements at a distance, 
such as & rudder or turret. The switch controlling the motor is adapted tu take 
up certain positions, and when the motor has n oved the object, a second switch 
cuts out the motor. The general arrangement of the conductors, &o., ^re as 
follows: The controlling-switch may be set on either of the contacts, and 
supplies current through one of the contacts to either the bar or bars of asliding 
switch. The current flows through the contacts to magnets. The switches are 
rocked, and the motor armature circuit closed, through the rod, contac’, and 
resistance-. As the rudder or other object moves, it operates tbe :luling 
switch, cutting ont the resistances if required, and finally opening the motor 
circuit when the iosulating part of the sliding bar reaches the contact. At the 
same time the contact makes contact with one of the contacts, lighting up one 
of the Jamps to indicate the position of the object. A resistance 18 tbrown into 


the circuit when the motor is cut out, to prevent injury to the genc rator, 


2 claims. 


11,901. ‘“‘improvements in electrical brush holders." W. J. Poole. Dated 
June 8th, 1899. Brush holders.— A carbon brush is held firmly against a metal 

late forming part of the holder, by means of a loose plate supported in an 
inclined position between the surface of the brush and projections on the 
holder, and acted on hy atcrew which tends to bring it into a horizontal 
position. A spring washer between the projection and the head of the screw 
permits of expansion or contraction of the parts due to changes of temper ture. 
The metal plate is supported by a foliated spring and link bars, so as to ensure 
BE ADDIOXIONMEIT straigbt line movement in the direction to take up wear. 

claims. . 


11,930. “An Improved electrolytic apparatus.” T. Michel. |. Wilhelm. and 
H. Richard. Dated June Rth, 1899. Alkalies and chlorine. obtaining. — Relates to 
electrolytic apparatus specially intended for electro!ysing alkaline chlorides, 
and more particularly sodium chioride, to obtain soda and chlorine. The cell 
is div.ded into two fluid-tigbt oompariments by a partition. The former com- 
partment contains an anode and brine, and the latter a cathode and a dilute 
caustic soda solution. An intermediate electrode, consisting of a travelling- 
encless gauze band passing around rollers, passes alternately through the two 
compartments in the direction indicated, and dips into a mercury seal at the 
lower end of the partition, which is arranged in a well formed in the ce l. A 
partition having a rubber strip bearing against the gauze, cuts off any upper 
communication between the two compartments. When in use, ch'orine is 
liberated in the compartment and escapes by the outlet, while the mercury 
carried by the intermediate electrode:forms an amalgum with the sodium. 
This amaleam is then carried to the compartment and decomposed. hydrogen 
being evolved and escaping through the ontlet, caustic soda forming, and 
mercury passing back to the well. The electric energy resulting from the 
decomposition of the amalgam contributes to the electrolytic work. Inlets and 


outlets are provided for connecting up several cells,and fcr circulating the 
liquids. 3 claims. 


11,983. ‘“‘improvements in attachments for collectors in eleotrio tramways with 
sictted oonduits." M. H. Smith. Dated June Sth, 1899. Electric railways and 
tramways oa the conduit system. Collectors.—The shank of the collector 
working in & conduit is supported in the casing in which it can swivel within 
limits allowed by lugs and springs. The casing is supported by parallel-motion 
arms with adjustable springs, or counterweight from the vehicle frame, or from 
a vertical axis thereon to allow lateral] play as well as vertical motion. Accord- 
ing tothe Provisional Speculation, the collector may be in two parts with a 
swivelling connection. 3 claims. 


11,984. “improvements iu poles for supporting overhead wires in electris 
tramways.” M. H. Smith. Dated June rit 1899. Posts for the overhead 
conductors of electric tramways are formed with a central tube surrounded by, 
preferably, four smaller tubes, secured in spacing-collars either by screw joints 
of various pattern or by tie-rods passing through the smaller tubes. The rain 
tube is secured by a foot-plate buried in the ground, and an enlarged protecting 
socket partially set in the ground, through which the post passes. The 
supporting arms at the top are secured by stays, and may be spreading 
ornamental branches, some of which may carcy lamps. 3 claims. i 


11,886. ''improvemeats im overhead conductors for eleotrio tramways.” 
. h. Smith. ated June 8th, 1899. Electric railways and tramways with 
overhead conductors. Conductors.—At bridges, or elsewhere where temporary 
gaps or breaks are required in the overhead conductors, they are mounted on 
cantilevers, sliding arms, or the like, which can be operated by gearing or 
otherwise. The conductors are carried by insulators on the ends of counter- 
weighted arms or frames, and the conductors are attached to trussed bars, 
which slide on rollers in channel guides on the adjacent posts. Locking 
devices may hold the parts closed, and insulated underground conductors bridge 


the gap when opened. The Provisional Specification mentions a tube instead 
of the trussed bar. 1 claim. 


12,114. “Improvements in electrically-driven fans." W. H. Soott. Dated 
June 10th, 1899. Centrifugal fans, driven by electric motors are especially 
suitable for use for ventilation and forced draught on board s ip. In 
order to shorten the motor, and to carry it as far as possible into 
the centre of the fan to obtain the best cooling effect, a multipolar 
or gramme ring armature is employed, as with either of thece the 
bearing can be carried up into the centre of the armature. For starting and 
controlling the motor, the switch, which is contained in a part of the fan and 
motor frame, is employed. The ends of the coils of the field magnets, as well as 
the brush connections and the terminals for the main leade, are joined up to 
two parallel rows of spring contacts. Between these the cylinder is rotated, 
the cylinder being mounted with metal strips, such that in its various positions 
the circuit may be open, or the magnet coils placed in series, or two in series or 
two in parallel, or in the fourth position the four coils all in parallel. The box 


containing the controller communicates by an opening with the interior of the 
motor casing. 3 claims. 


12,165. ‘Improvements in electric motors." W. J. Stiti. Dated June 10th, 
1899. Relates to electric motore, more particularly adapted for vehicle work, 
in which the field magnets and the armature both rotate in opposite directions. 
The field magnets are supported by extensions of their poles on non-magnetic 
discs journalled on the armature shaft. At one end of the motor the disc is 
connected through a universal joint with a supplementary shaft. The shafts, 
which rotate in opposite directions, are caused to drive the rear wheels of the 
vebicle in the same direction by chain gearing, the gearing at one end being 
provided with an idle wheel, so as to reverse the motion. The motor is 
supported from the frame by means of pivoted hangers. Current is supplied to 
the field magnets by brushes bearing on slip rings in connection with the field 
coils, and to the armature by brushes bearing on slip rings in connection with a 
pair of brushes which revolve round the commutator. The holders for the 
revolving brushes are weighted at their outer ends, so that by centrifugal 
action the inner ends are kept pressed on the commutator. 5 claims. 


12,279. ''improvemonte in elestrio telegraphe for ships and other " 
vershed & Vignoles, Limited, and 9. Evorshed. Dated June 18th, 159. Order 
apparatus for ships and other purpo es, based on that described 
ia Specification No. 8,784 a.D. 1891. The transmitter is a divided resistance 


switch, arranged to supply current from one pole of a battery to two conductors 


in varying ratios. A common return conductor leads to the other pole of the 
battery. The resistances may be equal, and connected in series between the 
two conductors, the switch arm moving along them, and also including more of 
an auxiliary resistance in circuit as it moves away from a middle position to 
reduce the total current; or the switch arm may move along two series of 
resistances, each connected at one end to one conductor, and arranged in steps 
of increasing resistance to the other end, to keép the total current constant. 
The switch arm may move circularly on a numbered or order dial, and be 
provided with a latch, which is linked to a plain switch on the switch spindle, 
80 that the battery circuit is opened when the switch is locked. 4 claims. 


12,417. “improvements in supporte for ooadnotors for olectrie raliways." 
" a. ene. Dated June l4th, 1899. Electric railways and tramways with 
overhead or other conductors. Conductors, supports for.—The wire is received 
in a recess in the under side of the 4 shaped piece, and cla by the lower 
part, which is shaped on its under side to conform with the conductor, and to 
afford a continuous tread for the trolley. The two parte are secured by split 
pins or otherwise, and the device may be mounted to rise and fall the 
supporting arm, &c. 2 claims. : 
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APRIL 26, 1901. 


No. 1,222. 


ELECTROLYSIS OF GAS AND WATER 
PIPES. 


As we have indicated in the course of several recent articles, 
the question whether an electric supply or tramway com- 
pany should or should not be made responsible for the 
damage caused by the escape of electricity is assuming 
considerable importance, and is to form the subject 
of discussion before Parliamentary Committees during the 
present session. The distribution of electricity as a means 
of light and power naturally involves the laying of cables 
in close proximity to the numerous iron pipes which rua 
beneath the streets; as the pipes and wires are generally 
hidden away, it is not easy, under existing condi- 
tions, to detect the existence or growth of the mischief in 
its early stages. As we have recently stated, however, the 
likelihood of electrolytic trouble in this country where so 
many precautionary measures are taken, has been grossly 
exaggerated. But as the matter is bound to occupy a good 
deal of attention directly, the law relating to it is worth 
studying. 

The attitude of pam upon this important question, 
in so far as it relates to tramways, has been as follows :— 
Instead of saddling the supply or traction company with 
liability by a clause to that effect in every private Act, 
the Legislature appears to assume that the existing common 
law is not sufficiently powerful to reach the offender, and 
adopts an intermediate course, the general effect of which 
may be gathered from a perusal of the following clauses, 
which are usually inserted in the private Act :— 


l. The promoters shall employ either insulated returns or unin- 
sulated metallic returns of low resistance. 

2. The promoters shall take all reasonable precautions in con- 
structing, placing, and maintaining their electric lines and circuits 
and other works of all descriptions, and also in working their under- 
taking so as not injuriously to affect by fusion or electrolytic action 
any gas or water pipes, or other metallic pipes, structures, or 
Bubstances. 

3. The electrical: power shall be used only in accordance with the 
Board of Trade regulations, and in such regulations provision shali 
be made for preventing fusion or electrolytic action of or on gas or 
water pipes, or other metallic pipes, structures, or substances. . . . 

4. If any difference arises between the promoters and any other 
party with respect to anything hereinbefore in this section con- 
tained, such difference shall, unless the promoters otherwise agree, 
be determined by the Board of Trade, or, at the option of the Board, 
by an arbitrator to be appointed by the Board, and the cost of such 
determination shall be in the discretion of the Board or of the 
a ie as the case may be. 

. The expression “ the promoters” in this section shall mande 
ior lessees, aud any person owning, working, or running carriages 
over any tramway of the promoters. 


The corresponding clause which is inserted in the provi- 
sional order authorising the laying down of electric lines for 
lighting or power purposes, is at best a compromise, and not 
an explicit statement that the undertakers shall be held 
responsible for all injuries. Sec. 18 of the Schedule to the 
Electric Lighting Clauses Act, 1899, provides as follows :— 


(3) Where the operators lay any electric line crossing or liable 
to touch any mains, pipes, lines, or services belonging to any gas, 
electric supply, or water company, the conducting portion of the 


€ 
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electric line;shall be effectively insulated in a manner approved by 
the Board of Trade; and the undertakers shall not, except with 


the consent of the gas, electric supply, or water company, as the 


case may be, and of the Board of "rade, lay their electric lines so 
as to come into contact with any such mains, pipes, lines, or services, 
or, except with the like consent. employ any,such mains, pipes, 
lines, or services as conductors for the purpose of their supply of 


energy. (4) Any question or difference which may arise under this 
section ‘shall be determined by arbitration. (5) If the operators 


make default in complying with any of the requirements of this 
section, they shall make full compensation to all owners affected thereby 
for any loss, damage, penalty, or costs which they may incur by reason 
thereof; and in addition thereto they shall be liable for each default 
to & penalty not exceeding £10, and to a daily peualty not exceed- 
ing £5. Provided that the operators shall not be subject to any 
such penalty if the Court are of opinion that the case was one of 
emergency, and that the operators complied with the requirements 
of this section so far as was reasonable under the circumstances, 
or that the default in question was due to the fact that the operators 
wcre ignorant of the position of the sewer, drain, watercourse, 
defence, main, pipe, syphon, electric line, or work affected thereby, 


and that that ignorance was not owing to any negligence on the 


part of the operators. 


Looking at the above section it is clear that the offence 
for which the undertakers are to be liable is “ default in 
complying with the requirements of the section," which 
include a number of duties other than those above referred to. 

From the foregoing provisions it is not entirely clear that 
an express duty is cast upon the promoters to make good 
any damage occasioned by electrolysis ; in fact, it seems that 
in cases where the promoters could show that they had 
complied with the reasonable requirements of the Board of 
Trade, they would escape liability altogether. The Board of 
Trade is not always the most satisfactory of tribunals for 
determining such a question. The reference to an arbitrator 
undoubtedly gives the disputing parties a satisfactory oppor- 
tunity of laying bare their grievances, but there is no 
guarantee that arbitrators in different cases will base their 
awards upon similar principles of law. It is conceived that 
such cumbersome machinery was entirely unnecessary, having 
regard to the common law which applies to the promoters 
of electrical undertakings, as well as to all other owners 
of property, from whose premises some dangerous com- 
modity is liable to escape and do damage to the neighbour's 
land. It has long been decided that the owners of gas pipes 
are rateable, either directly or indirectly, upon the property 
which lies over the gas mains, and the same remark applies 
to electrical mains, the owners of which are in effect rate- 
able iu respect of the land occupied by their mains, Hence 
if anything likely to do damage should escape from land so 
occupied, the owners, upon the authority of the famous case 
of Fletcher r. Rylands, would clearly be liable. | 

It may be remembered that in Fletcher 2. Rylands the 
question was whether the owner of an artificial lake—the 
waters of which had escaped in a time of extraordinary 
flood—could be held liable. It was decided that he was 
liable on the ground that he had himself brought the 
dangerous element on to his premises, and should, there- 
fore, be responsible for its being kept under proper control. 
So if aman keep a dangerous beast as a pet, he must be held 
responsible for any injuries which it may occasion to any 
of his Majesty’s liege subjects, It has not yet been decided 
in our courts whether electricity is a dangerous “substance,” 
the escape of which may render the promoters liable to pay 
damages ; but it is submitted that the Court would be 
bound to say “ Res ipsa loquitur," or in other words, that 
the very fact of injury was sufficient evidence that there was 


negligence on the part of the promoters in allowing the 
electricity to escape. | | B 
The section to which we have alluded is subversive of 


this principle, and in our view is unnecessary in so far as it 


provides for arbitration. Assuming that the best way of 
ensuring the adoption of a proper and effective system of 
insulation is to saddle the promoters with liability for 
injuries occasioned by electrolysis, we areof opinion that the 
common law affords sufficient protection to those whose pipes 
are affected, and that the question of liability might well be 
left to the ordinary legal tribunals. In their own interest, 
the undertakers of any electrical scheme will endeavour to 
keep their supply to themselves. 

Although the important question above discussed has not 
been the subject of dispute in our own law courts, it was 
considered and decided in the case of the Manufacturers' 
Natural Gas Company v. Indianapolis Street Railway Gom- 
pany, which was recently heard in Indianapolis, U.S.A. 
The following is an extract from the judgment :— 


The method in use by the defendants in operating their cars 
results in serious injury to, and, in some cases, destroys the plain- 
tiffs pipes. ‘The defendants can, by use of an approved appliance, 
at reasonable expense, so operate its cars as to avoid injuring the 
plaintiffs’ pipes; while the plaintiffs cannot, by any known method, 
protect their pipes from injury. The plaintiffs own the pipe line 
laid in the street by legal authority, and such pipe line is property 
within the meaning of the constitution and laws. It is subject to 
taxation, and it may be sold and purchased like other property. 
The street railway company seizes on these pipes, and makes use of 
them as a conductor for their return current, and, in so doing, 
greatly injures, and, in some instances, wholly destroys them; and 
this is done under a claim that they are performing a public service 
under legal authority. Is not this a taking of private property for 
publie use, and for which just compensation must be made?" 
These questions are new, and we are without precedent in decided 
cases for our guidance; but as these new questions arise, the ad- 
ministration of the law should keep step with the new situations 
arising in the march of scientific invention and improvement, not 
by inventing new legal principles, but by the expansion of old and 
well-recognised principles of law and equity, so as to meet and 
cover each new situation. It would be a reproach to our system 
of jurisprudence and the administration thereof if a situation could 
arise in which large and material injury should be done to legal 
rights and destruction causcd to property while the law was power- 
less to apply a remedy. Where a corporation is exercising 
a public franchise, and does so in such a manner as to cause actual 
material injury to legal rights and destruction of property when at 
reasonable expense by the adoption of well-known and approved 
appliances the injury could be avoided, and the person injured is 
powerless to prevent or guard against such injury, then I think it 
must be held to be negligence in the use of its franchise on the 
part of such corporation not to adopt such approved appliaaces. 


The rule above referred to has been applied in England to. 
an electric tramway, which, using a strong electric current, 
discharged it into the ground, thereby interfering with the 
operation of a telephone line. Thus in the case of the 
National Telephone Company v. Baker (1893), 2 Ch. D. 201, 
to which we have made allusion more than once in these 
columns, the Court held that the tramway company would 
liave been held liable for all damages resulting from the dis- 
charge of electricity into the ground had it not been authorised 
by statute so to do. 


Tuk correspondence which has been 
taking place in the 7% Me, during the past 
week or so,in regard to the Metropolitan Electric Supply 
Company and its undertaking, seems to exhibit a determined 
spirit of hostility on the part of certain agitators who are 
not, judging by their sentiments, prompted by feelings of 
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the strictest justice according to true British traditions. It 
looks almost as though there were a movement on 
foot to reduce the market value of the stock to the 
uttermost. The local authority of Marylebone, as we have 


already stated in these columns, is anxious to get possession 
of the company's undertaking, and because it cannot get 


its way by fair means it will adopt others. We can see no 
reason why the Borough Council should be allowed to come 


into competition with the company, nor do we see why 


anything below a fair and just valuation should be paid for 
the undertaking. Whether unjust competition is to be 
pedes is a question happily to be left for Parliament to 
ecide. 
Birmingham, and a dozen other places in the provinces. 
considered it mere justice afew years ago to pay a good 
price for undertakings which had been pluckily established 
by pioneering engineers and investors in the early days of 


electric lighting, when municipal enterprise had not been 


awakened, surely the first city of the Empire is not 
going to indulge in the exercise of a lax morality! As 
the matter stands 
decide whether competition of any kind is to be allowed 
in the district, and if so, whether the rival undertaking 


shall be managed by a company or by the local authority.. 


We hold no brief for any of the parties whose interests are 
affected, but our own view certainly is that there should be 
no competition whatever. If, however, Parliament deems 
that the unfortunate circumstances which have arisen in 
connection with the company’s supply warrant rivalry, then 
a private company, and not the Borough Council, is the 
proper competitor. But the fairest way of all lies in the 
direction of purchase at a legitimate and reasonable figure, 
that is, if municipalisation will be a balm for this particular 
wound, which we something more than doubt. If the 
Marylebone Council wins the day, all the private town 
supply plants in the kingdom are placed in jeopardy. 
Really it is an impossible situation! The electric supply 
industry ought to organise itself for a vigorous effort, for 
the municipal mania against electric lighting companies is 
becoming distinctly dangerous, There seems to bea growing 
notion that if a thing is a monopoly therefore it is evil, save 
and excepting when it is a municipal monopoly; then, of 
course, it is the one and only panacea for a catalogue of 
painful maladies. If municipal enterprise is to be placed on 
a substantial and satisfactory basis, let it be above all things 
irreproachable in elementary fairness. 


By an unforseen alteration in the pro- 
.gramme of last week's meeting of the In- 
stitution, we were unintentionally led into 
an unfortunate and regrettable error. 

We received the draft list of officers to be nominated by 
the Council for the next Session from the Secretary of the 
Institution on Thursday afternoon last week, with the usual 
request that it should be regarded as confidential until 
after the announcement is made at the Ordinary General 
Meeting«this evening.“ | 

Now, as the ELECTRICAL Review is not published until 
Friday morning, there can clearly be no objection to the 
insertion of news of this description, and, as a matter of 
fact, the information was supplied to us for that purpose. 
Owing, however, to the necessity of “ going to press" 
before even the meeting had commenced, we could not 
verify the facts, but were obliged to assume the róle of 
prophet in the past tense! 

As it happened, the ‘announcement of the list was un- 
expectedly postponed. Our contemporaries, who are in the 
happy position of having plenty of time to make their 
appearance, were able to cut out the paragraph, but for us it 
was impossible. We can only express our regret at the 
unfortunate occurrence, and respectfully beg the Council in 
future to make up its mind beforehand, and to carry out its 
intentions. 

While we are on this subject, we wish to add a few words 
on the attitude of some member or members of the Council 
itself towards its deliberations. It goes without saying that 
the proceedings of Council are essentially private, and that 
to prematurely divulge what passes at the Council table is to 


The Institution of 
Electrical Engineers. 


If the local authorities at Liverpool, Sheffield, 


it is for the House of (‘ommons to 


commit a gross and unpardonable breach of honour. It is 
not less improper for the editor of a quasi-technical journal 
to take advantage of such communications and to comment 
upon them in his publication. 

We feel bound, therefore, to draw attention to the fact that 
some such proceedings have taken place in connection with 
the forthcoming election of Officers and Members of Council 
of the Institution, and to record our unqualified disapproval 
of such conduct, | 


— —— o trt qu 


l . AN article by Mr. H. F. Parshall, deal- 
Electrical Standards. ino with the standardisation of electrical 
apparatus appeared in the first number of Traction and: Trans- 
mission. It should form a very good basis upon which to 
found a movement to establish a standard for rating the 
capacity of generators and motors, such as we have often 
called for. 7 

The various quantities recommended bý Mr. Parshall in 
this article for temperature limits, insulation thicknesses, 
insulation tests, &c., are those which have been found to be ` 
entirely satisfactory in practice. Most engineers will agree 
with him that the temperature measurements should be 
made by the resistance method, and not with the? thermo- 
meter. For insulation tests the high pressure. used should 
not be continued for long periods of time, because of the 
injurious effect which it has on the material of which the 
insulation is made. vp - 

One of the most difficult conditions which English en- 
gineers put into their specifications for generators, is that 
they must run at 460 volts with a current capacity of a given 
value when working as shunt machines, and when working 
as compound machines they must work at 550 volts with the . 
same current capacity, while iu both cases no shifting of the 
brushes or sparking is allowed. The output of the machine, 
under these conditions, is always based upon the lower 
voltage, whereas it should obviously be based upon the 
higher pressure. Another serious difficulty met with in this 
country in the design of large generators of the direct current 
type, is the speed which is often specified for machines of 
large capacity. It is not possible to build a good machine 
of large capacity, running at the high speeds so frequently 
specified. We think, therefore, that a standardisation of 
speeds and capacities for generators should also be taken up, 
as well as a standardisation of temperatures, insulation, «c, 


: WE venture to think that the illustrated 
article which we reprint from the Scientific 
American on another page of this issue will 
be read with considerable interest by electric tramway 
managers throughout the United Kingdom. lt is very 
desirable that the human element in this matter of speedy 
electric cars should be as efficient as human means can make 


The Control of 
Electric Cars. 


-it, and-elementary training of car drivers, such as the New 


York Metropolitan Tramway Company finds so serviceable, 
would avoid many a street scene, would save a hundred 
little annoyances to English tramway officials, and would be 
bound to result in a greater immunity from accident. The 
safer we can make it, even for those representatives of the 
populace who.in their walks abroad cannot or will not take 
care of themselves, the better will it be for electric traction. 
The tramways accident account has not been so low as might 
be wished in certain English cities, aud very likely a small 
outlay upon an educational equipment would pay for 
itself over and over again in a very short period. 
We do not forget in this connection that the Glasgow Cor- 
poration Tramways Department, under the able guidance of 
Mr. John Young, adopted such an idea a year or two ago. 
Arrangements were made for the systematic training of a 
sufficient number of the existing staff of drivers. A 
skeleton school car was built, and the men were put through 
a course of instruction, both in regard to the electrical 
equipment and electric car driving. The men received the 


usual wages while receiving the tuition, but doubtless subse- 
quently they were worth considerably more, and were 
paid accordingly, Es 
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THE CHARACTER OF THE SRUSH 
DISCHARGE. 


A RECENT paper by Karl Przibram in the Akad. Wiss. Wien 
describes an interesting serics of experiments made with a 
view to investigating the nature of the brush discharge by 
photographic methods. According to an observation of 
Beccarias, mentioned in Wiedemann's Zlekíricitát, p. 616, 
Sec. 806, the negative brush in free air has a higher tone 
than the positive. The determination of the rate of inter- 
mittence by the corresponding tone is very difficult, however, 
especially when measurements are to be made in various gases ; 
consequently some kind of stroboscopic method has to be 
adopted. Since the intensity of light from the brush is low, 
the use of a rotating mirror, such as was employed by 
Feddersen for the analysis of oscillatory discharges, is 
practically out of the question. 

For the same reason, the projection of the images upon a 
moving photographic plate, after the manner adopted by B. 
Walter (Wied. Ann., Bd. 66 (98) p. 636), is also unlikely 


to give good results. Przibram therefore adopta the plan 


of discharging the electrode directly upon a rotating photo- 
graphic film. The film takes the form of a disc, rotating 
upon an axle, The two electrodes are placed respectively at 
distances of 4:5 and 9 cm. from the axle and paraliel to it, 
They are of copper wire, about 1 mm. diameter, and are 
brought nearly into contact with the film disc. "The sparks 
are obtained from an influence machine, connected to 
Leyden jars 4 cms, diameter, and 8 cms. length of tinfoil, as 
shown in fig. 1. 


LH W 
— 


G. . 


The speed of rotation of the film disc is measured by 
directing a beam from an arc lamp through a slit upon the 
film. A tuning fork is interposed between the slit and the 
film, in such a position that it extinguishes the slit at each 
vibration, thus causing a series of corresponding known 
exposures upon the film, which, when developed, can be used 
to indicate time intervals. 

With this apparatus a record is obtained of the series of 
discharges, showing the principle discharge followed by a set 
of weaker ones. The brush is seen at its best at the 
cathode; it is greater there than at the anode, and it is 
bhere most persistent. "The general character of these dis- 
charges is seen in fig. 2, which is from a photograph of one 
of the films. 

It was found to be rather difficult to adjust both elec- 
trodes simultaneously with respect to the film ; in the later 
experimenta, therefore, one electrode only was put into 
position, the other being insulated. The mean values of 
the intermittence are given in the following table, for air 
and for CO, respectively, in seconds :— 


> Total time of complete dis- 
| Time interval of discharges. charge. 


+ | — | + | - 
| N | 
Air 68 x 107* 11 x 107*| 33 x 10 | 42 x 10 
CO, 39:9 x 10-* 13 x 10-* | 15 x 10-* | 60 x 10— 


into a wooden box. 

According to Wiedemann (loc. cit.) the greater brush 
discbarges at the negative electrode indicate lower negative 
discharge potential. his supposition would explain the 


fact that the discharges at the cathode continue after those 
at the anode have ceased. In the case of COs, the relation- 
ship of the total times of complete discharge of the two 


Fia. 2. 


electrodes, indicates a proportionally less negative potential 
discharge. This has been referred to by H. Sieveking, 
Wied. Ann., IV., Bd. 1, p. 299 (1900). It is, however, 
rather contradictory that the single positive discharges in 
CO, follow one another more quickly than those in air. It 
should be noted that the successive brush discharges in CO, 
are very weak, therefore only small quantities of electricity 
are in motion, and the potential of the electrode falls com- 
paratively little at each discharge. : 


INSULATION ON CABLES. 


` (Concluded from page 659.) 


AS now made, cables are often inversely “graded.” A 
large class of fibre cables are given their final impregnation 
by immersing them in their entirety in a tank full of a 
mixture of an oil and some solid hydro-carbon, which, as in 
the case of resin, frequently has a higher specific capacity 
than the oil and paper, as well as a greater disruptive 
strength. 

During the process of this impregnation, the fibres of the 
outer layers have the effect of filtering the solute from the 
solvent, and although the oil reaches and fills up all the 
pores of the innermost layers of paper, the solid is filtered 
away and only reaches the outer portion of the dielectric, 
which consequently has the greater dielectric strength and 
capacity, where they are not wanted. 

That the dielectric strength should be greater in this 
particular position is of little consequence, but that the 
capacity should be greater is a danger, because it tends to 
make the potential gradient steeper even than it would be in 
& homogeneous dielectric close to the conductor. On the 
other hand, it would be worth trying to utilise this fact to 
graduate the conductivity or capacity by choosing the oil and 
solid dielectric to have a suitable viscosity at the temperature 
of the impregnating tank. j 

A similar faulty arrangement is met with in ordinary vul- 
canised rubber cables. The pure rubber which is placed 
next the conductor has a specific capacity of about 2:3. The 
high-class compound which comes next to this may have a 
capacity of 2:6, and be 50 per cent. stronger ; the outer 
layers, which are almost invariably made of lower-grade 
material, have often a specific capacity of three and more, a 
very poor insulation resistance, and strangely enough, in 
some samples, up to three times the dielectric strength. 

The layers of insulation on such cables are arranged in 
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the opposite order of capacity to the most efficient, and are 
only enubled to stand because the vulcanised compound 
rubber has a sufficiently uniform texture and high dielectric 
strength. There is no question that, bulk for bulk, the best 
vuleanised rubber is stronger than the best impregnated 
paper, and its day will come when really high pressures are 
used ; just now it needs all its dielectric strength to compete 
in cost. On armoured cables their lesser diameter results in 
such a saving of steel tape as to allow rubber core to win in 
the price competition. 

At present rubber-covered H.T. cables have as much as 
double the capacity of fibre cables. This is due (1) to the 
specific capacities being as 8 to 2, and (2) to the superior 
dielectric strength of rubber which allows the conductors to 
be placed nearer together. In non-concentric cables this 
capacity can be diminished by adding, if required, a bed or 
worming of jute, &c., and the reduction can be more cheaply 
done with rubber than if there is to be a coat of lead over 
each wire, which is the safest way with three-phase hygro- 
scopic cables other than feeders. : 

The capacity of a perfectly graded cable is found by Mr. 
C. S. Whitehead to be in all single and concentric types, 
inversely as the radial depth of dielectric, and the curve of 
potential is a straight line. The last part of Mr. O'Gorman's 
paper deals with the problem of determining the best thick- 
ness of dielectric as regards efficiency and price; his calcula- 
tions are based on a formula proposed by Mr. Swinburne. 


Infortunately the calculations depend to such a degree upon 


the constancy of dielectric strength that the resulta can only 
be regarded as tentative. 

In the discussion which followed the reading of the 
paper, Mr. Swinburne, it appears to us, summed up the 
question of cable design along these lines very accurately 
when he said that the best cable would be a matter of com- 
promise and experiment, and was not a thing which could be 
calculated carefully. At the same time we warmly congratulate 
Mr. O’Gorman upon his attempt to bring the art of cable 
making into the region of precise arithmetic. l 

The significance of the potential gradient in cable design 
was pointed out by Mr. Swinburne in 1892 (Jour. Inst. 
Elec. Eny., Vol. xxi, p. 226). He then reminded us that 
difference of potentials is only one of the factors that 
determine disruptive discharge, and that the question to be 
considered is not the average fall of potential taken across 
the whole radial thickness, but the maximum rate of fall, 
which is at the surface of the wire. Mr. O'Gorman tries to 
avail himself of this, and to design an effective cable on 
economical principles by grading the successive layers of di- 
electric. It is a pity that practical considerations stand 
in the way of carrying out such a pretty scheme. 
The cable maker weighed down by the tremendous 


responsibility of his own reputation, is obliged to choose a 


design that will stand fair wear and tear, and that will not 
be valueless when the inevitable weak place appears. For 
this reason he prefers to use a dielectric which is fairly good 
all through to one in which the strength is localised in a few 
thin layers, He has, in fact, to anticipate the presence of a 
bubble or a bit of copper dust in those thin layers. He is 
also aware that in the multiplicity of layers there is weakness 
and expense, for each layer encloses its film of moisture and 
dirt, and each layer means an extra man or two at the 
machine. The material has to be sufficiently thick to with- 
stand the stress of the covering operation. The purer layers, 
of india-rubber say, could be comparatively thin, but the 

igmented layers must necessarily be thicker or they will 
break off in the machine. One cannot do much in a milli- 
metre. It is as well, therefore, to keep to the rule of three. 
In the case of cores of such material as gutta-percha, where 
the successive layers depend for their adherence upon a 
mixture such as Chatterton’s compound, it would be very 
risky to exceed that rule; for the compound might act 
injuriously upon the layers, whether the dielectric be paper, 
india-rubber, or what not. It can be accepted as a general 
principle that the greater the multiplicity of layers, the 
greater the number of chance paths for present and future 
dirt and moisture. There is virtue in solidity. If, however, 
the layers are, as it were, welded together by heat, or caused 
to interpenetrate by the use of oils, this difficulty might be 
lessened. But then we are met by the complex question of 
the effect of this surface-mixing upon the dielectric constants 
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of the various layers, and it is extremely doubtful whether 
the * grading " would come out right after the process. It 
might even be reversed. 

The cable maker who tries to make a “ graded” cable is 
also confronted with the difficulty of obtaining by a proper 
choice of materials a series of mixtures of the required 
simultaneous specific inductive capacities, specific resist- 
ances, and dielectric strengths, These qualities cannot easily 
be attained by calculation, and when they have been attained, 
who knows how long, and under what circumstances, they 
will keep their values? The problem has been attacked in 
part by Dr. C. H. Lees in a paper read before the Physical 
Society, November 24th, 1899. He alludes to the case con- 
sidered by Maxwell, who worked out the conductivity of a 
compound medium formed by embedding spheres of a 
given material in another medium of different conductivity. 
Maxwell also worked out the conductivities for two other 
cases of compound media. (1) When the two media are 
separated by planes either parallel or perpendicular to the 
plane equipotential surfaces in the media; and (2) where the 
parts of the two media consist of right prisms of rectangular 
cross-section, one dimension of the cross-section being 
infiuitely great compared to the other, and the length of 
each prism being again infinitely great comparcd to this 
greatest cross-sectional dimension, placed with their edges 
either parallel or perpendicular to the equipotential surfaces. 
It is pointed out by Dr. Lees that these three cases have 
restricted application only; he, therefore, takes the more 
general case of a medium formed of an equal number of 


infinitely long prisms of square cross-section, of two media 


having conductivities K, and Ky arranged like the squares on 
a chequer-board, and bounded by two parallel equipotential 
planes drawn through the diagonals of the cross-sections of 
the prisms. Dr. Lees recognises the difficulty of selecting a 
distribution of .the prisms which shall represent the general 
case of: conduction through such a mixture, but he arrives at 
three equations corresponding to three definite cases. The con- 
ductivities determined for successive equal increments of one 
constituent of the mixture, correspond for the tirst equation to 
the successive terms of an arithmetic series, for the second to 
the terms of a harmonic, and for the third to those of a 
geometric series. The meaning of this is that a manufac- 
turer is unable to calculate the electrical constants of a 
dielectric mixture from the known constants and proportions 
of its constituents; the resulting compound may have a value 


corresponding to the arithmetic, the harmonic, or the geometric 


mean, or to neither of these. Moreover, the results of his 
most academical pretensions to refinement in mixing may Le 
marred by some difference in preparation and cure. And 
beyond all that he must take account of the change of the 
dielectric * constante " with time, he must keep within the 
limits of price, and he must sell an article at least as durable 
as his reputation, 


ELECTRIC TRACTION IN THE COLONIES 


OnE would hardly expect to find all the home Board of 
Trade restrictions and regulations for the proper conduct of 
an electric tramway enforced in so comparatively far distant 
a spot as the capital of British Guiana, or, rather, of 
Demerara—Georgetown. | 

A town either in South or Central America might very 
well consider that such luxuries may suit an old-established 
country like Great Britain, but that a rising place and 
district must be allowed some latitude in methods, especially 
when the neighbouring continent on the north is filled with 
electric traction systems constructed and worked more or less 
on a method of trial and error. | | 

It is, however, doubtless due, in the first place, to the fact 
that this is a British colony, and, in the sccond place, to a 
further fact that the promoters are also British, being 
Canadians, that the Georgetown electric tramway system 
just lately completed, and a description of which is 
published in the current issue of the Street Railway 
Journal, should rejoice in such familiar conditions and 
obligations as street maintenance between rails aud 
tracks and for 18 in. outside; also a minimum drop 
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of 7 volts in the return between the ends of the line and the 
power house, with all the other Board of Trade rules in this 
connection. 

Still more, it labours under the further burden of having 
been called upon to raise all the telephone wires clear of the 
trolley wires, to put up properly earthed guard wires, and fix 
fuses on all the lines. This is a good deal more than electric 
tramways in the home country are called upon to do for the 
National Telephone Company, but the reason why will be 
easily understood when it is stated that the Government 
itself runs the telephone service in Georgetown ; hence the 
conditions. 


It is, perhaps, hardly fair to think that British-made 


machinery should have been supplied for this tramway system, 
considering the greater nearness of the United States, and 
the enormous facilities there available for buying reliable 
electric traction plant, at a reasonable rate, even though the 
promoters were not in this case American. 

The only comfort to be derived is that Scotch engines are 
used for driving some of the generators, and Canadian-made 
engines for others. The rest of the plant is all Babcock 
and Wilcox and Stirling for boilers; McIntosh, Seymour and 
Co., the Westinghouse and General Electric for engines and 
venerators, 

The power house is a combined one for both lighting and 
traction, the former plant having been at work for some time 
now to a capacity of some 1,000 H.P.; the charge for energy 
is 1s, per unit for private lighting, and 74d. for public pur- 
poses. The tramway plant has a capacity of about 500 H.P. 

Coal costs nearly 30s. a ton, which explains. to some extent 
the high price of current. 

Georgetown itself, and, indeed, the whole district, is built 
practically on a thin deposit of mud overlying soft clay, con- 
siderably below sea level, and the ocean is kept out by means 
of sca walls. It may therefore be imagined that some diffi- 
culty would be met in securing not only proper foundations 
for generating plant at the power house, but also for the 
street poles, and even the track itself. in the streets, there not 
being much more than a few inches of really hard surface. 

The poles in the streets had to be set in holes 5 ft. deep, 
of considerably larger diameter at the bottom than at the 
Surface; they were packed on solid wood blocks 8 in. thick, 
and the holes then filled up with concrete; but even this 
did not make and keep them altogether stable, and repeated 
tamping had to be done in order to get any permanent uam 
on the poles. 

The Georgetown Company may, however, feel pleased at 
its car speed limit being allowed to reach a maximum of 
8 miles per hour in the city, and 12 outside. If the cars 
maintain two-thirds of this speed as an average, they will 
do a great deal better than some we know of, 'on lines far 
nearer to the Board of Trade offices than is Georgetown, 
Demerara. 


CURRENT SPECIFICATIONS. 


LVIII.—ALLOA ELECTRIC LIGHTING PLANT. 


SUMMARY. 


Extent of Contract.—Section 4.—Supply and erection of public 
arc lamps, complete with pillars. Contract No. 5.— Supply of sub- 
station equipment and sundry connections. 

Number of Arc Lamps.—21 lamps, 19 of which are to be complete 
with posts, one to be mounted on bracket, the remaining lamp to be 
spare. 

E of Lamps.—To be direct current 17-hour single-carbon 
lamps, each taking 10 amperes, and to be suitable, if required at a 
later period, for burning nine in series on a 440-volt circuit. 

Alternative Offer. It is open to tenderers to send in an alternative 
offer for “ enclosed" type lamps if they can show similar lamps in 
use on a large scale burning in series on a 440-volt circuit success- 
fully. 

T'upe of Pillars.—Pillars to be of general character shown on 
drawing issued with specification, arranged with scroll bracket arm 
80 that height from ground level to centre of arc is approximately 
20 ft., and the projection of bracket 4 ft. 

Type of Sub- stal ion Switchboard.—To be suitable for use on a 
three-wire direct current system, with three panels for positive, 
negative, and neutral bars respectively, provision being made for 


the amass at a later date, if desired, of a booster and battery 
pane 


Type of Arc Lighting Board.—To be arranged for five circuits 
each 10 amperes and taken from the neutral to one of the outer 
conductors. 

Specified Dates of Completion.—To be stated in tender in each case. 

Penalty for Late Completion.—One per cent. of total contract sum 

r week. 

Specified Terms of Payment.—Monthly payments up to 80 per 
cent. of work executed, 10 per cent. on completion, 10 per cent. at 
end of 12 months. 

Period of. Maintenance.—12 months from date of completion. 

Amount of Surety Required.—20 per cent. of contract amount 
guaranteed by two sureties jointly and severally bound in the 
above sum. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to Workmen.—None. 

Arbitration Proposals.—Acceptable, see comments below. 

Date for Receipt of Tenders.—April 30th, 1901. 


This specification has been prepared by Messrs. Buchan 
and Hogarth, consulting engineers, of Edinburgh, who are 
advising the Corporation of Alloa with regard to electric 
lighting matters. 

The plant and apparatus included in Sec. 4 of this specifi- 
cation refers to the lamp-posts and fittings for the first 
instalment of public lighting, while Sec. 5 relates to the 
switchboards and fittings required for a control sub-station 
in the centre of the town. 

The arc lamps are to be of the single carbon 17-hour 
10-ampere type, it being permissible to offer as an alterna- 


tive “ enclosed type lamps if the tenderer can prove they 


have been in successful use for more than 12 months work- 
ing in series on a 440-volt circuit. 

The requirements in each case are clearly specified, and 
there is no attempt to in any way unduly hamper tenderers 
in the preparation of their offers. 

The general conditions are in some respecte special, though, 
on the whole, conceived in a fair and impartial spirit. 

After the usual stipulations protecting the purchaser 
against any omissions in the specification; we find in Clause 5 
power reserved to the engineers to vary the work to be done 
under these contracts to the extent of 20 per cent. of their 
value, without conferring upon the contractor any right to 
compensation or extra allowance. 

We are glad to note here the recognition of a principle, 
for which we have for long contended, viz., that the power 
of the engineers to vary work shall be limited to a percentage 
value of the whole contract, though, in our opinion, this 
percentage should not exceed 10 per cent. without the con- 
tractor having the right, if he thinks fit to exercise it, of 
revising his figures. 

The terms of payment are fair, monthly instalments being 
paid during manufacture, the last 10 per cent. only becoming 
due at the end of the 12 months' period of maintenance. 

Securities, two in number, to be jointly and severally 
bound in the sum of 20 per cent. of the contract amount are 
to be provided by the successful tenderer. 

The arbitration clause is drawn up in a form we think to 
be peculiar to Scotland. The decision of the engineers as to 
the quality of the matcrial supplied and the manner in 
which the work is being carried out is to be final. Any 
other dispute is to be referred to the decision of Mr. W. A. 
Chamen, the electrical engineer to the Corporation of 
Glasgow, who is to act as sole arbitrator, his decision being 
binding on both parties. If for any reason Mr. Chamen is 
unable to act, the arbitrator is to be nominated by the acting 
President of the Institution of Civil Engineers. 

This practice of referring a dispute to the decision of a 
well known and trusted engineer has much to commend it, 
and we think that it would do much to soften business dis- 
putes if it became a more usual custom in this country. 


LEGAL. 


METROPOLITAN ELECTRIO SUPPLY COMPANY, LIMITED v. GENDER. 


THIS case came on for trial last Friday before Mr. Justice Buckley. in 
the Chancery Division of the High Court of Justice. Mr. Astbury, 
K.C., and Mr. Sargeant appeared for the plaintiff company, and Mr. 
8. Eady, K.C., and Mr. Stewart Smith for the defendant. 

Mr. ASTBURY, K.C., explained that the action was one to restrain 
the defendant from taking his supply of electric energy from any 
company other than the plaintiff company for a period of not less 
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than five years from the date of agreement. "The matter came before 
his Lordship on an interlocutory: motion, and evidence was filed by 
both sides. Defendant made certain statements in his evidence 
with regard to a gentleman named Wright, one of the employés of 
the plaintiff company. Mr. Wright had dealt with these in his 
affidavit, but, unfortunately, he was now suffering from a serious 
illness and was unable to attend. He desired to know whether 
defendant would accept a doctor's certificate as to that gentleman's 
illness. Mr. Wright's evidence would have been of great importance 
to the case, but he was prepared to proceed without it. | 

Mr. Eapr, K.C., said he would accept the doctor's certificate. 

Mr. ASTBURY proceeded to state the case. He explained that the 
agreement entered into between the plaintiffs and defendant was 
dated November 16th, 1898. The supply was to be for not less than 
five years and the charge wasstated as 44d. per unit. That agree- 
ment was purely negative, because the company was bound by Act 
of Parliament to supply all that was required. In September, 
1900, the defendant ceased to take the energy from the plaintiff 
company and began to take it from the County of London and 
Brush Provincial Electric Light Company. That company had con- 
current powers to supply energy in Holborn. As soon as the 
plaintiff company learned this they wrote defendant a letter 
pointing out that he had broken his agreement, and requesting to 
be furnished with the name of his solicitor unless he at once 
complied with the terms of the contract. Defendant then had an 
interview with Mr. Page, plaintiffs’ superintendent. In that inter- 
view defendant stated that he had no reason for ceasing to take the 
light other than that the County of London Company’s representa- 
tive had been such a nuisance canvassing him to change that he at 
last agreed to do so in order to save himself further trouble. 
Defendant further told Mr. Page that the County of London Com- 
pany’s canvasser informed him that if he took their supply, they 
would, in the event of litigation, see him through. This action was 
being defended by the County of London Company’s solicitor, and 
he (Mr. Astbury) thought there could be no doubt as to how the 
litigation had really arisen. During the interview defendant never 
suggested that he had any complaint concerning the quality of the 
light supplied by the plaintiff company. On October 2nd, 1900, the 
defendant wrote a letter to Mr. Page, stating that he was in com- 
munication with the County of London Company, and that he hoped 
to settle the matter satisfactorily to the plaintiff company. 
Defendant continued to take the light supplied by the plaintiffs 
until February 25th, 1901, when he wrote them as follows: “As I 
am dissatisfied with your light, I have instructed another company 
to fix up their ligkt, and I am now using the same. I shall feel 
obliged if you will come and take your meter away, and 
let me have your account up to date, as I shall object to 
pay the rent of your meter after to-day.” Proceeding, counsel 
said defendant now represented that he had entered into no 
agreement for a period of five years, and that from the time he 
took possession of the public house, he had continual cause for 
complaint concerning the company’s light. Defendant declared 
that not only was the light poor, but the filament in the lamp would 
become red, and give no light; then there would be a sudden flare, 
and the lamps would be destroyed. It would be possible to show 
his Lordship what the voltage was during that period. In that 
manner defendant alleged he had at least 20 lamps destroyed, and 
the supply was so bad, that he had to remove an arc lamp outside 
his premises and have another lamp placed there at a cost of £60. 
On February 1st last he was at the public house at 6.20 in the 
evening, when the light suddenly went out, and gas had to be used. 
Other people who were on the same circuit, and who had their 
lamps lit at that honr, would speak as to this point. It would be 
impossible for the light to go out in one place and not in another, 
unless owing to bad fittings, for which the company was not 
responsible. 

Evidence was then called. 

Mr. EpwaARD SwANBOROCGH, manager of the Royal Music Hall, 
Holborn, examined by Mr. AsTBÜRY, said the whole of the electric 
light for these premises was taken from the Metropolitan Electric 
Supply Company. With the exception of one day three years ago, 
when an accident occurred at the Sardinia Street electric works, he 
never had had any cause to complain as to the quality of the light 
supplied by the plaintiff company. 
necessitated the music hall being lit by gas for one evening. He 
found the electric light thoroughly satisfactory during the winter 
of 1899—1900, and also in January and February of this year. If 
the electric light supplied to the hall had been dim or if the energy 
had ever been so great as to destroy the lamps in the music hall, he 
would have known. l 

Cross-examined by Mr. Eapy, K.C., Witness said he could not 
give any record at all as to how long the electric lamps lasted. 

Mr. J. C. ACKERMAN, manager of the restaurant adjoining the 
music hall, said that he only remembered one occasion on which 
the light failed, and that was in January, 1898, and before the 


defendant entered into his agreement with the company. Occa- 


sionally a lamp broke in the restaurant, but he did not consider that 
that was due in any way to an excessive electrical current. He was 
quite satisfled with the supply from the plaintiff company. 

' Cross-examined, Witness said he had always found the light a 
steady one. He could not speak as to the terms upon which the 
light was supplied to the restaurant. | 

Mr. GaTzs, proprietor of the Vienna Café, 24 to 28, New Oxford 
Street, examined by Mr. SARGEANT, said he had received his supply 
of electriclight from the plaintiff company for the past nine years, 
and he had found it very satisfactory. His lamps also went 
out on the day of the fire at Sardinia Street electric works three 
years ago. i l 

Cross-examined, WITNESS said he only remembered one occasion 
when the light failed. The current varied sometimes. On Sundays, 


The accident at the works 


^ 


for instance, the light occasionally was not so strong as during the 
other days of the week. The variation, however, was not so marked 
as to justify a complaint. At one time he had an electric lamp 
outside his premises. That was now discontinued, not because the 
light was unsatisfactory, but because of the cost of keeping it lit. 
He was charged 44d. per unit for the electric light up to three 
months ago, but now the rate was 4d. At one time he had paid as 
much as 6d. for the electric light supplied by the company. His 
experience was that an electric lamp lasted about 400 or 500 hours. 

Re-examined by Mr. AsrBURT, Witness said that the lamps he 
used were English lamps, supplied by the General Electric Com- 
pany at 168. per dozen for 16 c. P. 

Mr. EApr, K.C., at this point raised the question as to whether 
the agreement upon which the plaintiff company based its case was 
a legal one. He said the agreement gave an undue preference to 
other consumers to the prejudice of defendant. In another sense it 
gave defendant an undue preference over certain other persons 
taking the plaintiffs’ supply: of electric light. 

His LoBpsHie: Do you complain that the agreement was too 
good for defendant ? | 

. Mr. Eapy: I say it is an agreement illegal by statute. It con- 
travenes the provisions of the statute. 'The statute requires a 
company to enter into an agreement on certain terms. "This is an 
agreement outside the statutory power of the plaintiffs, and is not 
binding at all. It gives one person undue preference over another. 
ae Act says we must be supplied on the same terms as anybody 
else. - E a“ | 

Mr. AsrBvRY: I submit that there is no ground for such a con- 
tention. The fourth schedule to the Confirmation Electric Light- 
ing Act of 1889, Sec. 1, says :—“ Where the undertakers charge any 
consumer by the actual quantity of energy supplied to him, they 
shall be entitled to charge him at the following rate per quarter. For 
any quantity up to 20 unite, 13s. 4d. ; and for each unit over 20 
units, 8d." Secs. 19 and 20 of the Act of 1892, says:—'' Where a 
supply of electricity is provided in a part of an area for private 
purposes then, except in so far as is otherwise provided by the 
terms of the license, order or special Act authorising such supply, 
every company or person within. that part of the area shall on 
application be entitled to a supply on the same terms on which any 
other company or person in such part of the area is entitled under 
similar circumstances to a corresponding supply." The Act takes 
into account the circumstances and the amount of the supply. It 
goes on to say, ‘‘The undertakers shall not in making any agree- 
ments for a supply of electricity show any undue preference to any 
local authority, company or person, but save as aforesaid they may 
make such charges for the supply of electricity as may be agreed 
upon under the existing limits of prices imposed by or in pursuance 
of the licence, order or special Act authorising them to supply elec- 
tricity.” That limit is 8d., and in these circumstances my friend's 
objection is groundless. . : 

His Loks ruled that the objection was hopelessly irrelevant. 

Mr. CAMERER Kuss, who was the next witness called, said, in 
answer to Mr. Astbury, that he carried on business with his 
father at 36, New Oxford Street. It was necessary for the minute 
work of watch and clockmakers, to have a good light. For some 
years past he had taken his supply of electric light from the Metro- 
politan Electric Supply Company. Since November, 1898, up to the 


| present time, he had found the light very satisfactory. 


Cross-examined by Mr. Eapy, WITNESS said that previous to 1898, 
the electric light might have failed four or five times in the course 
of a year. The supply had been regular for the past three yefrs. 

Were complaints frequently made by your workmen concerning 
the light, and did you see for yourself that the complaints were not 
unfounded ?—Previous to 1898 complaints were rather frequent. 

During the past three years have you noticed the light vary, and 
that it is sometimes stronger than usual ?—No. 

Mr. RxOGINAL D W. Topp, chief engineer to the Metropolitan Elec- 
tric Supply Company, said, in answer to Mr. ASTBURY, that he had 
filled that position for the past two and a half years, and he had 
been in the employment of the company for three and a half years. 
The first year he was resident engineer at Willesden station. 


. Defendant's supply of electricity went over the same network of 


mains as that for the other witnesses who had been examined. 
Could defendant's light have gone out through the fault of the 
company withont the lights of the other witnesses examined doing 
the same ?—Defendant's light could not have gone out without our 
knowledge. ; : 

If the defendant's light had gone out because the supply ceased 
owing to some fault at the electric works, would not the same 
failure of supply have necessarily affected the other people on the 
same network of mains ?—It is possible for his light to have failed 
and for the others to have continued, but if it had done so we should 
have known of it. 

The light Gender gets must come from a main supplied by the 
company's works at Sardinia Street ?—Ycs. 

And the other witnesses get their supply from the same series of 
mains issuing from Sardinia Street ?— Yes. 

They are driven by the same dynamos ?— Yes. 

Is it possible that the dynamos could fail to send energy down 
those mains in such a way that one person upon the mains could get 
light and other persons upon the same mains could not get light ?— 
It is possible by the burning out of a section of the mains. 

Supposing the section upon which Gender is had failed, every- 
body on that section subsequent to him must find their light fail, 
but the people on the main in front of him need not ?—That does 
not necessarily follow. "IN 

Youare very cautious. If Gender's loss of light occurred through 
a section of the main burning out the company must replace that 
section, but it was obviously not that cause because the light came 
on again. Except when a section of a main burns out is it, possible 
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for the light to go out in one house on that main and the lights of 
houses on other parte of the same main to continue burning ?—No, 
it is not possible. 

The fault might be due to any of the switches or fuses belong- 
ing to Gender himself, and would be no fault of the company ?— 
Yes. 


From November, 1898, has any section of Gender's main ever 


burned out? None. . 

Answering further questions, W1TNESsS said that if any complaints 
had reached the works as to shortage or bad light, they would have 
been brought under his notice. There had been absolutely no com- 
plaint brought to him from November, 1898, until February 25th 
this year of any failure to supply light to any house by the mains 
which fed Gender's premises. He was not in the employ of the 
company when the Sardinia Street station was destroyed by fire. 
He could not recollect anything happening in December, 1898, 
as regards the electric supply to the music hall in Holborn. About 
14 days ago there had been a flare up of the light in the premises 
of Mr. Kuss. That was due to an accident to the mains. One of 
the junction boxes in the Strand had fused in an extraordinary 
manner, and caused a pressure to consumers. Nothing of the kind 
had occurred between November, 1898, and February, 1901. : 

Is it possible in your opinion that the lights on Gender's mains 
could suddenly bave been so bad that the lamps merely glowed, 
and at other times the current so excessive that the lamps were 
destroyed to the number of 20 or more during the winter of 1899, 
and up to February, 1900, without your knowing of it ?—Absolutely 
impos ible. : 

Are records kept at Sardinia Street of the voltage, and reports 
made daily to you of any excess or diminution in it? Yes. 

During the winter 189), and up till February, 1901, was any 
complaiut made regarding the pressure?— Ona three occasions. 


On November 16th, and early in January of this year, the pressure 


was slightly low. 

Would the decrease in the pressure have put the lights out, and 
caused only a red glow?— Certainly not. There was only a decrease 
of pressure to the extent of 10 per cent. On one occasion there was an 
extinction due to some mains fusing up in our junction box. That 
accident was one prior to the one in the Strand. On January 6th, 
1900, from 1.50 p.m. to 3.5 p.m., the mains were burnt out in Wych 
Street, and there was a total loss of light. The reductions were for 
& period of an hour on November 17th, 1900, and for a period of 
20 minutes on Jánuary 8th, 1901. 

Have we the misfortune to have your company's light in this 
building ?—1 don't think it can be called a misfortune; the Law 
Courts are supplied by us. 

In reply to further questions, WiTNESS said the company had not 
received any letter from the defendant on February 3rd last, and he 
had never heard of any having been received from defendant on 
September 3rd, 1900, concerning his supply. 2 

Cross-examined by Mr. Eavy, Wrrxkss said that in November, 
1897, when at Willesden, he had nothing to do with the electrical 
supply of the company. He had not seen defendant personally 
concerning any complaints. The high pressure continuous current was 
supplied to the whole of the company's district about the middle of 
1900. 

Further cross-examined by Mr. Eapy: It was a matter of 
notoriety that at one period they had not sufficient current to 
satisfy their obligations. That, however, did not apply to the Mid- 
land area. In 1898 or 1899 if they had wished they could have 
augméhted the current in the Holborn District or their West area; 
that would be on the alternating supply but not on the continuous 
supply. 

Mr. AsrBuRY: This is rather like getting out our trade secrets. 

Mr. Eapy (to the witness): It is a fact that with regard to the 
supply that both in 1898 and 1899 there were constant complaints. 

The Wrrness replied that there were, outside the Holborn area. 
If there were any complaints in 1898 and 1899 with regard to the 
Midland area they were of no consequence. 

Further cross-examined: He had the records of the voltage at the 
Sardinia Street station. He had not got the reports with him. 
They were made from the daily record which was kept. That was 
a record of any failure or of anything going wrong. 

Mr. Eavy: I understood you had a record of the voltage ?—No, 
we have it from our own logs. We keep a log of the pressure and 
current going out hourly, and these are entered up. 

Mr. Eavy asked that he might have the log book produced by the 
next morning. i 

Mr. AsTBURY said his clients would consider whether they would 
show the log book to this rival company. 

At this stage the hearing was adjourned till Saturday morning. 

The hearing was continued on Saturday and Monday, and con- 
cluded on Tuesday, when judgment was given in favour of the 
plaintiff company, the injunction being granted: but such injunc- 
tion to be suspended for 14 days in the event of defendant appealing. 
Our report of the proceedings will be completed next week. 


(T'o be continued). 


FiNcHLEY URBAN District Councin v. FiNcHLEY ELECTRIC 
LIGHTING COMPANY. 


In the Chancery Division on Friday, before Mr. Justice Kekewich, 
Mr. Warrington, K.C., said that in the case of the Finchley Urban 
District Council v. The Finchley Electric Lighting Company, he hada 
motion to restrain the defendants from breaking up certain roads 
in the district of Finchley for the purpose of laying pipes to 
coutain electric cables without having first obtained the consent of 
the plaintiffs as the highway authorities. His learned friend, Mr. 
Buckmaster, had uow given him an undertaking that he would not 


open the roads without the consent of the plaintiffs, or without first 
giving notice of his intention to do so. 

Mr. BUCKMASTER said he preferred that form of undertaking, as 
circumstances might arise which would entitle the defendants to 
open the roads without the consent of the plaintiffs. 

Mr. Justice KEXEWICH said that if the roads were opened without 
consent upon notice, a fresh writ would have to be issued. 

Mr. WABRINGTON said that was so. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 


“ Non-Lrricious " writes :—“ I am a frequent contributor to tech- 
nical journals, my articles sometimes appearing anonymously as 
editorials, and sometimes under my name. Upon many occasions 
my efforts have been subjected to harsh and wholly uncalled-for 
criticism at the hands of a daily paper, and although such criticisms 
are published anonymously they are false, or only partially true, 
and are seen and read by members of my profession and occasion 
me considerable annoyance. Iam very anxious to avoid strong 
measures, but finding that letters to the editor produce no effect, I 
shall be glad to know whether the law provides any means which 
will enable me either to obtain redress, or to obtain an injunction 
to restrain the continued publication of such carping criticisms.” 
% While we sympathise with our correspondent, we regret that 
we can hold out no hope as to the success of any legal proceedings 
which he may institute against the journal in question. By time- 
honoured custom recognised at most newspaper offices, all the 
journals dealing with a particular trade or industry interchange 
their publications, and journals so sent must, it is conceived, be 
regarded as books sent for review, and as such exposed to the 
merciless handling of some log roller who is told to fill so many 
columns with cheap criticism. We presume that in the case under 
notice, the journal for which our correspondent writes was sent in 
this way. Of course there are bounds beyond which even a 
reviewer must not venture—or he brings himself within reach of 
the law of libel; but we can well understand that there is a species 
of criticism which is not libellous—which may not even be untrue 
—but which nevertheless gives poignant agony to the writer of a 
review article, who, in honest endeavour to do his duty (or to earn 
his livelihood), has made some slip which a generous critic would 
not dream of mentioning. The writer feels such cruelty none the 
less that his handiwork is sheltered behind the editorial we.“ 
Critics of the class referred to seldom have the courage to yo beyond 


what is commonly known as fair comment,” and even assuming 
that their comments are unfair, the man whose work is disparaged 


must be able to show that he was injured in credit or estate. It is 
small consolation for such a one to reflect that the critic is one 
whose opinion does not carry much weight; but we are glad to 
know that the journal which annoys our correspondent is not one 
of high standing. Periodicials which fill their columns with such 
trash nearly always take the lowest place on the particular branch 
of journalism which they presumably seck to adorn. 


I——— — 
PARLIAMENTARY COMMITTEES. 


CALEDONIAN ELECTRIC PowER BILL. 


On Tuesday a Select Committee of the House of Commons, under 
the chairmanship of Sir James Woodhouse, commenced the con- 
sideration of the Caledonian Electric Power Bill Mr. Balfour 
Browne, K.C., Mr. Baggallay, K.C., Mr. Moon, and Mr. Pitman 
appeared for the promoters, and there was a long list of petitioners 
against the Bill. 

Mr. BAL FOUR Browne, in his opening statement, said the Bill 
was & most important one, and there was a rival Bill which would 
follow on the Clyde Valley Electrical Power Bill He was sorry 
that there should be two Bills before the Committee. It was 
proposed by the promoters of the Caledonian Electric Power Bill 
to form a company to supply electric energy for the great 
manufacturing district of Scotland, of which Glasgow was 
the chief centre. It was a most important problem of the 
day, as to how the manufacturers of the country were to 
hold their own against foreign competition, and a way of 
doing that was possibly by supplying cheap power. By a 
combination of the various manufacturing districts under one 
company, the company would be able to manufacture aud generate 
electricity at a very cheap rate. As long ago as 1892 Mr. John 
Cunninghame, managing director of Messrs. Merry & Cunninghame, 
thought the time had arrived when an electric installation should 
be made for the whole district, but after consideration with 
eminent engineers, they concluded that the time had not yet arrived. 
Since 1892, however, a good deal had happened, and a number of 
Bills had been introduced for supplying electric power at a cheap 
rate to manufacturers. There was, he contended, an important 
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difference between the Caledonian Bill and the Clyde Bill, for 
while the Caledonian Bill did not propose to include the City of 
Glasgow within its area, the Clyde Bill did. The chairman of the 
promoting company was Mr. J. C. Cunninghame, and there were a 
number of other influential men connected with it. 

The Committee proceeded to take evidence. 


WEST AND SotrH LoN DON RaILWAT BILL. 


On Tuesday the Standing Orders Committee of the House of 
Commons agreed to dispense with the standing orders with regard 
to the above Bill. The Bill is one which seeks authority to con- 
struct an underground railway, to be worked electrically, from 
Paddington to Kennington Park, but notice had not been given toa 
number of owners. It was stated that the promoters were now 
prepared to insert the usual protective clauses for owners, and it 
was on this understanding that the standing orders were dispensed 
with. 


ELECTRICAL ENGINEERS R.E. 
(VOLUNTEERS). 


— 


REGIMENTAL ORDERS, APRIL 23RD, 1901. 


1. Change of Address —The new headquarters are now occupied, 
aud in future all correspondence affecting the above Corps should 
be addressed ö 
“The Officer Commanding 
Electrical Engineers R.E. (Volunteers), 
Regency Street, 
Westminster, S.W.” 

2. Recruit Drills.—Drills for this year's recruits will take place 
at headquarters on Tuesdays and Thursdays, at 6.30 and 7.30 p.m. 

3. Uniform.—All members not yet measured for uniform are 
requested to communicate with the Serjeant-Major at once. 

4. Trainings for 1901.—Tbe dates and places for annual training, 
1901, will very shortly be published ; those members of the Corps 
who have not yet replied to Camp Circulars should do so at once. 

5. Medals.—The War Office have culled for lists of all members 
of the 1900 detachment of the Electrical Engineers entitled to the 
South Africa War Medal. This is being prepared. 

6. South African Jetachment, 1901.—This detachment, under the 
command of Major A. Bain, which sailed from Liverpool in the 
ss. Bavarian on March 25tb, 1901, arrived at Cape Town all well on 
April 16th. It is believed their destination is Norval’s Pont. 


(Signed) R. S. Erskine, Major, 
O.C., E. E. R. E. (Vols.) 


THE BUILDING TRADES EXHIBITION. 


No doubt the Agricultural Hall is an excellent place for military 
tournaments, cattle shows, and nigger minstrels, but every month or 
so it clothes itself in a quite different manner, and devotes itself to 
the development of trade by exhibitions of an industrial nature. We 
have on several occasions briefly noticed these market shows, but we 
think that with the exception of the Electric Tramways Exhibition 
of last year, we have been to none which wore a more businesslike 
aspect than the Building Trades Exhibition now in progress. From 
a purely electrical point of view it may not be commandingly 
interesting, but there are many things here and there which an elec- 
trical visitor ought not to miss. The best way to see what to see is 
to carefully scan the contents of the official catalogue in advance, 
and then to go round and weed out the wheat from the chaff of 
bricks, paints, enamels, drain pipes, &c., which naturally abound. 
The exhibition comes to a close to-morrow (Saturday), so we need 
do no more than indicate in a general way some of the things which 
attracted our notice. Of machinery, &c., for making bricks there is 
no end, and gas and oil engines by Crossleys, Bilbie, Hobson & Co. 
(the “ Stockport), aud the National Gas Engine Company, Limited 
(“Improved Otto), are in evidence. . 
. Mr. Arthur Koppel and Messrs. Orenstein & Koppel both have 
` good showings of their portable railways, and the Dolberg-Griffin 
rtable railways, wagons, and switches are exhibited by Messrs. 
. R. Griffin & Co., of Finsbury Square, E. C. The usual electric 
lighting fittings firms are conspicuous by their absence. This is rather 
surprising, seeing that so much space is occupied by exhibits 
devoted. to the artistic decoration and general improvement 
of the interiors of buildings. There is a showing of art metal work 
80 Messrs. E. Worrall & Co., and also by Mr. W. Höfler, of Soho 
uare. | 
The Dowsing Radiant Heat Company, Limited, have & neat 
staud, at which are to be found their luminous electric radiators. By 
the way, we understand that nine of these radiatora have recently 
given great satisfaction at the Isolation Hospital, Leyton. Hoists, 
pulley blocks, &c., are shown by the Cranstone Engineering Works, 
Limited, and the London Hoist and Chain Company, Limited, 
while Messrs. Clark, Bunnett & Co., Limited, of Queen Street, 
E.C., exhibit one of their electric passenger lifts with its 8-H. p. 
motor. 


Messrs. Matthews & Yates, Limited, of Swinton, Manchester, 
have “ Cyclone " electric fans driven by their “Swinton " alternate 
current motors, current being generated by a Swinton” dynamo. 
The firm make their own electrical machines for fan driving, and 
this particular department is extending rapidly. For ventilation 
purposes on South African wartransports the fans were very largely in 
demand. There are several stands at which wood-working machines 
are in operation, among others being Messrs. Kirchner & Co.'s show 
of planing, band saw, and other machines, and that of Messrs. ‘J. 
Sutcliffe & Son, where various tools are operated by a 42-f. p. C.C. 
motor, made by Mr. Hodgson Wright of Halifax. Messrs. J. B. 
Stone & Co., of Finsbury Pavement, E.C., and Mesers. R. Becker 
and Co., of Rivington Street, E.C., also have exhibits interesting in 
the same connection. Messrs. James Keith & Blackman & Co. show 
their electric fans and other apparatus. Messrs. Fleming, Birkby and 
Goodall, Limited, of Halifax, exhibit their Teon,” a textile belting 
for machine driving, also leather-hair and cotton belting, and the 
Gilbert wood split pulley. Messrs Joseph Kaye & Sons exhibit various 
things, including their patent scamless oil cans. Pbhelpe's metal is 
shown by Phelps's Metal, Limited, Delta metal by the Delta Metal 
Company, Limited, and a new expanded metal by the New 
Expauded Metal Company, Limited. Messrs. Meldrum Bros. show 
their well-known patent furnace, also tbeir regenerative refuse 
destructor, and a model of that installation, for information rc- 
garding which you're told to “Go to Darwen.” The Patent 
Regenerative (Boiler) Furnace Company, of Coleman Street, E.C., 
have on exhibition their smoke-consuming apparatus applied to the 
furnace of a Lancashire boiler. Messrs. Ruston, Proctor show steam 
and oil engines. Messrs. J.C. Broadbent & Co., Ltd , of Redcar Iron 
Works, Redcar, bave a stand, at which their patent slag wool 
sectional covering for pipes may be seen. | $ 

From among the gallery exhibits, the one whicly will interest 
electrical engineers, perbaps most of all, is a model of the Temperley 
coal transporter. hose who have not had an opportunity of 
witnessing this apparatus in actual practice will be repaid for 
stopping for a moment or two at the Temperley Transporter Com- 
pany s stand. l 

The Armoured Concrete Construction Company, Limited, of 
Victoria Street, S. W, also exhibit in the gallery thèir system of 
underground cable conduits, known as the Slab system; as made by 
Messrs. Wayss & Freytag, Limited, of Neustadt (Haardt). The 
construction and composition of the blocks, the bitumotis lining, the 
method of jointing, and the accessories in connection with the com- 

lete arrangement of manholes and drawing-in pits, are described 
in lists which have recently been issued by the Armoured Company, 
who are the sole manufacturers of the conduits in Great Britain. 
The system is, we understand, exclusively employed by the German 
Post Office authoritics. 

There is a special section of the Exhibition in the minor Hall set 
apart specially for fire prevention exhibits, in fact, speaking roughly, 
we should think that a large proportion of the exhibits of the great 
Hall as well claim some special merit in the prevention of fire. The 
Conduit and Insulation Company, whose electric wiring system is 
familiar to everyone in the electrical trade, is strongly in evidence 
in both halls. The only remaining feature which we need refer to 
is the section called the Smoke Abatement Section,” situated in 
the King Edward's Hall. From a mere handful of exhibits we 
select that of Mr. Edwin Cole. His patent automatio furnace door 
has been adopted for the electric light station at the Post Office in 
Aldersgate Street, and by the St. James’s and Pall Mall Electric 
Light Company, with considerable success. Engineers who are 


` interested in the problem (and who is not?) should give Mr. Cole a 


call. 


DIFFERENTIAL GALVANOMETER AND 
ALTERNATE CURRENT MEASUREMENTS. 


THE discussion on Mr. C. W. S. Crawley’s paper On the 
Use of the Differential Galvanometer,” and Mr. Albert 
Campbell’s paper “On Test Room Methods of Alternate 
Current Measurement," at the Institution of Electrical 
Engineers on "Thursday of last week, was hardly worthy of 
the matter put before the meeting, but papers on testing are 
only appreciated when their contents are digested and 
actually employed in the laboratory. Mr. Crawley's reply 
to the discussion was a modest reminder that to Heaviside 
was due the credit of suggesting the use of the differential 
galvanometer in the manner he had used it. We think, 
however, that while Tait, Heaviside, and Swinburne, are each 
entitled to credit when this instrument is mentioned, to Mr. 
Crawley must be given the thanks of those who have to 
work with fixed resistances. The text books usually give 
the method for comparison between one fixed and onc 
variable resistance, and in our own columns some 14 years 
ago Mr. Swinburne describes this use in full detail.* The 
standard resistance consisted of a bar, graduated empirically, 
along which the galvanometer leads were slid until the 


* ELECTRICAL Review, Vol. zx., p. 396, April 29th, 1887. 


— — ws —ͤ 


70200 | .. THE ELECTRICAL REVIEW. 


[Vol.48. We. 1,322, APRIL 26, 1901. 


galvanometer was balanced. Mr. Crawley, on thé other 
hand, extends the method to coil or strap resistances with 
fixed potential terminals, and. has done For the differential 
galvanometer what Latimer Clark did for the Poggendorff 
compensation method of comparing E.M.Fs. when he devised 
the potentiometer, or Lord. Kelvin achieved when he 
improved the Wheatstone bridge by adding the bisected con- 
jugate conductors to eliminate contact; errors at the junctions 
of the quadrilateral. | f SEM H 
Ur. Glazebrook owned to great interest in both. the 

pers; and particularly in the thermal bridge arrangement 
of Mr. Campbell.* This was the product of very great 
ingenuity, and should be of use in research. It was of con- 
siderable importance to know how uniformly the curves 
given in the paper were repeated, and whether they depended 
upon surroundings, also whether the surfacé of the nickel 
altered and affected uniform and regular records. Another 
question was how the instrument was standardised as a 
thermal measurer of current. Mr. Glazebrook believed 
that in the Reichsanstalt at Berlin they were using the 
differential galvanometer in a similar manner to Mr. 
Crawley's method. This use solved the very difficult 
problem of rapidly and easily reproducing low-resistance 
standards. 

Mr. A. P. Trotter had not had an opportunity of trying 
any of the methods described by Mr. Campbell, but they 
appeared most promising. He had used the arrangement 
shown by Mr. Crawley for some time. Until lately 1 ohm 
was the smallest resistance measured in the Board of Trade 
laboratory, but it was common now to have to measure very 
low standards, such as 10 ,th ohm to carry 1,000 amperes. 
With some methods the tests came ont wonderfully well, but 
the trouble was to make sure the current was constant while 


the testing was going on, and there was a tremendous con- 


sumption of current. He had Mr. Crawley’s apparatus put 
up, and found it gave all that he claimed. He gave some 
particulars of tests on a resistance of 26°6 micro-ohms for 
2,000 amperes, checked by stepping down, and results agreed 
to the last figure. The differential galvanometer became a 
simultaneous potentiometer. He had used a ratio of 1 to 
400, which was pushing the method rather far, although it 
worked perfectly well. As an example with 1 to 400 and a 
certain resistance, the deflection was 62° to the left, and 
with 1 to 370. 20° to the right, and 1 to 380 10° to the 
left; the 1 per cent. key gave 11° to the left in one case 
and 4° to the right in another, from which the true ratio 
was found to be 1 to 377. He hoped a d'Arsonval galvano- 
meter could be made sufficiently sensitive for use with this 
most valuable method. 


Mr. Addenbrooke wrote to express his delight with the 


ease and simplicity of the working of the method, and 
referred to another means of comparing low resistances given 
by Mr. Housman in 1897. With respect to Mr. Campbell's 
proposals, he had always been afraid of using converters, 
and at last had got an electrostatic voltmeter for one volt 
which was free from contact errors. | | 
Mr. C. V. Drysdale protested against the neglect of the 
wattmeter ; all other methods would be unnecessary if people 
understood alternating. current power measurement. All 
the methods put forward incurred or rendered one liable to 
errors far in excess of what had to be put up with in the 
` wattmeter method. The modification of the three-voltmeter 
method made it much less accurate, and he cited the case of a 
0'1 power factor where a mistake of 1 per cent. in the readings 
introduced an error of 26 percent. With a voltage ratio of 
1 to 5 and a similar mistake the error might be 55 per cent. 
Voltmeter needles took some time to come to rest, and he did 
not think one could get any shadow of accuracy when test- 
ing, say, an alternate current motor with a brake on by such 
tests." He referred to the errors in wattmeters caused by 
the inductance of the pressure coil, and stated that he had 
constructed an instrument in which this source of inaccuracy 
was reduced to a minimum. 
Mr. Campbell replied to the inquiry as to the per- 


* This, by the way, will be found fully described in the first 
edition of Prof. J. A. Fleming's "Short Lectures to Electrical 
. Artisans" (1886), on p. 145, but has somehow been forgotten by the 

younger generation of students. It formed the basis of a voltmeter 
in the designing of which Mr. Kennelly worked on the suggestion 
of Mr.-Edison, and which was used by the American Edison Com- 
panies, prior to the days of the Weston instrumenta. 


manence of nickel wires, by stating that very little change, 
if any, had been noticed, and the observations so far 
showed a repetition of results from time to time. Platinum 
could be: used in the thermal bridge conveniently with 
high temperatures without change, but such an instrument 
was, after all, only a secondary standard of current. The 
question with wattmeters was, how was the instrument to 
be calibrated for inductive loads? While two or three 
voltmeter methods were not desirable for large loads, one 


might have to measure the power in the series circuit of 


& watt-hour meter, and this required something more than 
the. generally. available methods. . These modifications got 


one out of many difficulties when one had to transform up 


or down. 
DZ a 


CORRESPONDENCE. . 


The Synchronising of Alternators. 


With reference to the latter part of Mr. Fynn's letter in 
your issue of March 29th, on * The Synchronising of 
Alternators,” would it not be extremely difficult to adjust 
the voltage of the incoming alternator to the bus bar voltage, 


as a reading of the former, by means of the phase needle, : 


could only be obtained when its beat is slow; the chances 
are that on the final synchronising beat either one of the 
voltages would have varied, necessitating a readjustment of 
the field, when the phase would be lost. 


Bus Bar 


A scheme very similar to Mr. Fynn's was devised by me 
some long time ago, overcoming this difficulty by using a 
combined instrument with three needles. 

. Of the two needles on the upper scale, 8ee the above figure, 
one registered the bus bar voltage, and the other the voltage of 
the incoming machine, whereas the needle on the lower scale 
indicated the phase relation. In such an instrument, the 
voltage of the incoming alternator can always be observed. 
In synohronising, the voltage is so adjusted that the two 
upper needles coincide, the lower needle then giving the 
phase. 'The two upper needles may be painted different 
colours to distinguish them. | 

Bernard Hopps. 


Rugby, April 20th, 1901. 


The Maintenance of Batteries. 


The interesting article of last week on the maintenance 
of accumulators has recalled to my mind a suggestion of 
some time since in connection with cell-testing voltmeters. 
The importance of regularly recording the voltage of the 
individual cells of a battery has been rightly insisted upon. 
I venture to say, however, that the value of this test is 
considerably nullified by the practice of merely recording 
the E.M.F. of cells by a cell-testing voltmeter after a 
discharge or short period of disuse of the battery with the 
view of ascertaining the degree to which further discharge 
may be safely carried ; and often this is the only test taken 
as life is too short to bother with hydrometers frequently. 
Is not this open circuit measurement misleading? Ought 
not a cell, whose voltage is being tested, to be caused to 
give current at the same time amounting to at least 20 or 80 
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per cent. of normal discharging current? To provide for 
this it is suggested that resistances should be supplied with 
cell-testing voltmeters. This could be done by suitably 
disposing thin steel strip, or other high resistance, round the 
outside of a cell-tester and terminating the strip by the two 
terminals and using slightly heavier flexible leads. A break 
may be provided by means of a small copper rod plug 
uniting a divided strip, enabling the voltmeter to be used 
separately in the ordinary way when desired: 1:8 or 1:9 
volts might be taken as basis for the resistances of which 
few sizes should suffice for meeting batteries in ordinary 
use, It would appear that this device might be of service 
in the case of batteries used for testing purposes in 
laboratories where it is not always convenient to make the 
ordinary circuits for discharge when testing voltage of 


cella. 
N. C. W. 


BUSINESS NOTES. 


Electrical Wares Exported, 


WEEK ENDING APRIL 24TH,1900. | Win ENDING APRIL 23RD, 1901. 


Adelaide a Value £14 Amsterdam .. .. Value £65 
Alexandria .. ace oe mM 24 Bombay $a és ez . 265 
Amsterdam so T n 50 Brisbane. Teleph. cable .. 1,958 
Auckland .. is " .. 101 | Buenos Ayres ss "m . 227 
Bombay m ee oe oe 836 | 97 Teleph. cable oe 120 
$i Teleg. mat 225 88 Caloutta " 2 RA .. 4,002 
Buenos Ayres .. ys eS 42 Cape Town T T 757 
" Teleg. mat. 94 d Teleg mat. .. 790 
Calcutta  .. nP ee . . 2,062 Colombo T «s 165 
= Teleg. wire .. .. 655 Durban T ae vs oe 94 
Callao. Teleg.cable .. ..15,000 | $i Telepb. mat. .. . 149 
Canterbury .. bs eis ee 11 , East London $s 22 . . 199 
Cape Loon i ds i 71 ii Teleg. mat. 117 
Channel Islands .. T .. 116 Fremantle .. T . 277 
Chinde - i 4s $5 12 Hamburg ie a 1,080 
Teleg. mat. as .. 854 " Teleg. mat. .. 200 
Christchurch oa T Pr 28 Mauritius ha rs "T 16 
Colombo „ (ng . 267 Melbourne .. oe rà vs 22 
Copenhagen. Teleg. wire  .. 131 Ostend i ia x .. 866 
Durban i Se xs . . 2101 Paris .. 3 Vx vx .. 196 
„ Teleg. apparatus .. 882 Port Chalmers  .. v ms 28 
East London o 5 75 | Put E izabetn . 743 
Flushing T $a sis 78 Stockholm. Teleg. wire .. . 429 
mantle EN š - 25 Suez. Teleg. mat. T . 212 
?9 T 0 mat. 0 ee 17 sydney . oe ee ee 1,988 
Gibraltar ee ee eo ee ll Vigo oe ee ee . en 11 
Hamburg ee 0 ee 83 Yokoh ima ee ee oe * 0 2,285 
" Teleg. mat 400 Zanzibar ec AM oe 11 
Launceston.. as 200 
adras a ee 181 
Mauritius. we 75 
Melbourne T 62 
- Teleg. mat 50 
Odessa. Teleg. mat. 8) | 
Port Chalmers  .. ex ds 68 | 
Port Elisabeth  .. 23 .. 100 
Rotterdam, Teleg. mat. . 100 
St. Vincent. Teleg. cable 163 009 
Shanghai... n Ks .. 810 
Sydney is s oe .. 1,180 | 
Total ie £186,578 | Total £17,609 
Foreign Goods Transhipped. 
Colombo. Elec.mat. Value £29 
Hamburg. Elec. mat. .. .. 100 


Total as £120 | 


Bankruptcy Proceedings. — The first meeting of 
creditors of George William De Tunzelmann, consulting engineer, 
described as of 6, Penywern Road, Earl's Court, 8. W., and 1, Bush 
Lane, Cannon Street, City, was held before Mr. E. L. Hough, 
Senior Official Receiver, on 19th inst., the chairman said that the 
debtor attributed his insolvency to loss through the absconding of a 
company promoter, the engineers’ strike, and the opening of 
endowed technical colleges. No statement of affairs had been 
filed, but the unsecured liabilities were estimated at £8,000 or 
£9,000, the value of the assets being uncertain. No proposal of 
composition was submitted, and the matter remained in the hands 
of the Official Receiver. It would be interesting to know how the 
two latter reasons could possibly have affected the debtor. 


Dissolutions, Liquidations, &¢.—The liquidators of 
the New Australian Electric Company are paying a first dividend 
of £1 per share. The liquidation is due to the entire business 
having been absorbed by another company. 


Creditors of the Hiram 8. Maxim Electrical Corporation (in: 


liquidation) must send particulars of their debts, &c., to Mr. M. 
Devenish, Warnford Court, E.C., by May 25th. 

The West Kent Electricity Supply Company meets at 3, Loth- 
bury, E.C., on May 29th, to hear au account of the winding up from 
Mr. A. E. Jones. 

The Spiral Globe, Limited, is winding up voluntarily for pur- 
poses of reconstruction, with Mr. L. J. Langmead, of 81, Cannon 


Street, E.C., as liquidator. The new company is to be known as 


the Spiralette Lighting Company, Limited. 


s 


Books Received.“ Central Electrical Stations," by 
C. H. Wordingham. 1901. London: Chas. Griffin & Co., Limited. 


248. net. 


Electric Light Cables, and the Distribution of Electricity," by 
S. A. Russell. London: Whittaker & Co. 10s. 6d. 


British Exhibition in St. Petersburg, 1901—02.— 
Messrs. S. Gorer & Son, of 170, New Bond Street, W., have been 
appointed official agents for this Exhibition, and all particulars as 
to freight, insurance, installation, and superintendence of exhibits 
will be forwarded on application. It is noteworthy that the 
exhibitors will be limited to manufacturérs and producers through- 
out the British Empire. | 


Catalogues and Lists.—Messrs. Allan & Adamson, 
Limited, have issued a March, 1901, list of their portable Allan“ 
accumulators suitable for a variety of purposes. 

Mr. G. C. Thiriet, of 19, Middleton Square, E.C., is the agent for 
Gréat Britain for Messrs. M. Taylor & Co., of Paris, who make the 
“ poor gas producer” for gas and oil engines. We have received a 
small pamphlet from Mr. Thiriet describing the gasogene apparatus, 
and explaining its construction by the aid of sectional views. A 
list of installations employing them is added. 

_ The Electrical Company, Limited, has issued a pamphlet in which 
it describes its dead-beat moving coil and special instruments for 
measuring insulation resistances on A.C. circuita. 

Circular No. 1,044 of the British Westinghouse Company is 
entitled “ Direct Current Railway Generators." 

The British Power, Traction, and Lighting Company, Limited, of 
York, have brought out an excellently illustrated brochure of 
their new 1901 steam automobiles (P.T.L. Gardner-Serpollet). 

Mr. A. G. Jeffreys, of 23, Billiter Street, E.C., is circulating illus- 
trated lists describing the Potter mesh separator and superheater 
made by the Potter Separator Company. The apparatus is stated 
to be successfully used in connection with a large number of electric 
light installations in New York. 

Messrs. Peto & Radford, Limited, have issued a new price list of 
their pocket and portable accumulators for reading lamps, jewellery, 
small lighting purposes, medical work, motor cars, &c. 

The General Electric Company, Limited, send us a copy of their 
April! Electrical Progress Sheet," in which we find details of their 
curling iron heaters with automatic switch, a quantity of which 
were supplied to H.M.S. Ophir for the Royal tour; also of the 
patent hydrometer, which should prove uscful for the small accumu- 
lators used in connection with, electrical ignition for motor cars. 
The list also includes voltmeters and ammeters. 

A small pamplet, entitled Railway Brakes," has been issued by 
the Westinghouse Company’s publishing department. It makes 
comparisons between the automatic vacuum brake and the Westing- 
house automatic brake, and also an improved form of the latter, the 
Westinghouse quick-acting brake. The atatements as to the 
superiority of the Westinghouse brake are supported by figures 
quoted from the Board of Trade returns for several years past. 

Electric fan motors are detailed in a new list of the Improved 
Electric Glow Lamp Company, Limited. Desk, ceiling, and venti- 
lating fans for direct and alternating currents are shown by means 
of a number of capital illustrations. 

Messrs. Sperryn & Co, Limited, of Hospital Street Works, 
Birmingham, are sending out circulars of their standard English 
electrical accessories, such as lampholders, cut- outs, ceiling roses, 
switches, bracket arma, and so forth. 

Messrs. E. F. Moy’s latest circular deals with Supply Companies’ 
fuses.” 

Messrs. W. J. Fryer & Co., of Sloane Square, are issuing a price 
sheet of their patent H.T. safety switch fuses. 

A copy of the seventh edition of the illustrated price list of the 
Universal Electric Supply Company, Limited, which is before us, 
particularises a variety of apparatus, including battery electric 
light sets, medical coils, toy motors, dynamos, telephone, magnetic, 
and other sundries of a like description. 

The B.T.H. Co.’s pamphlet, No. 93, deals with D.C., C.C. lighting 
generators. . N 


Electric Power Bills,—In the House of Commons on 
Monday, Mr. Rea asked the President of the Board of Trade 
whether, in view of the multiplication of the private Bills of com- 
panies established for the distribution of electrical energy, he 
intends to promote legislation to give effect to the recommendations 
of the Joint Committee of 1898 to confer additional powers upon 
the Board of Trade, to enable the promoters of such Bills to 
acquire the mecessary powers by means of provisional orders 
instead of by private Acts. Mr. Gerald Balfour replied that the 


. recommendations of the Joint Committee have not been lost sight 


of, but he was unable to make any definite statement at present. 


Electrical Business in the Philippines.—The special 
correspondent of the Street Railway Review in the Philippines has 
written home upon the very timely topic of “ Street Railway Sup- 
plies for the Philippines.” The article is very much to the point, 
and seems to be the very thing that is required by the practical 
business man. We make the following extracts: 

“The erection of street railway lines throughout the richer 
sections of the islands is of course resulting in a call for cars, rails, 
ties, bolts, screws, power plants and general materials. There is 
hardly a place in the country at the present time where railroad 
contractors can go to purchase what they require. The Spanish 
attempted to keep a few supply stores in operation in Manila, but 
these stores carry in stock only general machinery and hardware. 

“There ought to be an American agency for street railway cars 
in Manila with a branch house at Iloilo. Open cars should be pro- 
vided for passenger traffic, and it w: ald be advisable to have some 
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of these cars fitted with closed ends as there are seasons of the 
year when the winds blow severely. The weather is always clear 
and dry from October and June, and from June to October there is 
more or less rain. 

“ It is a matter of notice that in nearly every instance where the 
Filipinos have subscribed the necessary funds for the building of 
street railways, electric power plants have been voted for. In many 
instances the roads are planned to make the entire circuit of an 
island, as the level of the beaches can be followed, and besides, 
most of the commercial interests of the islands are at the scaports. 
Feeders are arranged for in some places to extend to some interior 
points at which freights may be secured. Electric power is wanted 
by many of the new companies. The Americans who have the 
schemes in hand at different points are advising that electrical 
power plants be put in and the advice is being followed. There 
are some electrical agencies now established in Manila and one 
in Iloilo, and these concerns are reaping rich returns. They either 
arrange for charging a commission for buying the machinery, 
attending to its shipment to Manila and final delivery to the users, 
or they buy the outfit complete for cash and resell at a profit. In 
some instances the power machinery purchased originally for other 
purposes has been put to use for street railway service. The need 
of more electrical machinery and steam power plants for railway 
service is being felt. 

* As to the rails for street railroads, some of these at the present. 
time are made of wood, the hardest fibered sorts are being selected 
and there is an abundance of these in the' islands. Some of the 
English and Russian concerns have of late sent some good types of 
iron rails here and they sell freely. The construction work on 
many of the roads is engineered by Americans who naturally require 
American patterns of rails and fittings. 

" Small supplies, such as bolts, screw, wire nails and the like are 
always in demand. Hardly a machinery or hardware supply store 
of the country can be relied upon to furnish the desired amount of 
these wares. The street railway concerns are also in want of iron, 
steel, brass and other rods. Sheet metal of all kinds is also in very 
great request: Some of the railroads are making their own cars and 
they use sheet metal for the tops. The English have supplied con- 
siderable sheet metal to the country. eer 

*' It seems strange to see newly made native cars being hauled 
over the lincs without any paint on them. The wood is new and 
clean at first, and the cars look well, for the reason that some of the 
wood finish is in the hard woods of the islands. The writer 
remembers seeing some native cars made from mahogany. Rose 
wood finishes are common. But after a while, the wood gets dry, 
cracked and soiled and should be painted. But paints are scarce 
and varnishes are not to be had. American colours and varnishes 
nre wanted here. 

“ Lubricating oils for car journals are in abundance here but in 
most cases are inferior. Cheap oils and fats are found here in liberal 
quantities, while the finer grades of cylinder oils for the engines 
and for the electrical machinery are scarce. There is certainly a 
good business to be done here in high grades of lubricating oils by 
any concern who takes advantage of the chance. Oil cups, oil feeds, 
regulators and kíndred devices should be supplied to the machinery 
agencies hero. 

“ There are very few street railway car fittings obtainable in the 
islands. The call is for brass fittings, bell ropes, window glasses, 
lamps, draperies, upholstering and all that gocs toward making 
street railway cars comfortable for tbe public traffic. 

“The electrical power system's wire is one of the scarce articles. 
The natives try to make this wire by working down iron rods. 
After long and tedious labour they work down a few sections of 
wire and then connect the pieces and string them. Wire is greatly 
wanted here and some of the wire concerng of America should 
send considerable to the dealers, for the prices are high and the 
profits good. 

The best way to reach the different commercial concerns of the 
various cities and towns of the country is through the commanding 
officers of the military districts. I know of many officers who want 
the addresses of American manufacturers of hardware, wire, 
tools, machinery, paints, &c. 


Eleetric Driving in Railroad Shops.—The New 
York correspondent of the American Machinist has a few words to 
say regarding the progress of electric driving in Chicago. He says 
that :—“ Factory equipment with electrical transmission is making 
headway. It is reported that the Lake Shore road has definitely 
decided to equip its new shops near Cleveland with electricity 
throughout, making it one of the largest installations of the kind in 
the country. The Michigan Central is said to be considering the 
substitution of electricity in their shops at Jackson, Mich.; the 
Union Pacific is contemplating similar improvements for the Omaha 
shops, and the Missouri Pacific has commenced work in the same 
direction. Manufacturing plants are likewise turning in numbers 
to this transmission system. 'The Deere & Mansur Company, at 
Moline, III., have bought an electrical equipment of about 500 H.P. 
for their new shops. The Imperial Wheel Company, of Jackson, 
Mich., will instal in their new plant at Flint, Mich., a complete 
electrical transmission plant of about 400 H.P. The Stover Manu- 
facturing Company, of Freeport, Ill., has asked bids for a complete 
electrical equipment, and in various other lines of manufacture the 
same activity exists.” 


Exhibition.—A Naval and Military Exhibition is to be 
opened at the Crystal Palace in May and continued until September 
next. There will be a section devoted to inventions, patents and 
designs connected more or less with naval and military matters, 
which will show the progress made since the days of the 1851 
Exhibition. Particulars of free spaces may be obtained from the 


technical adviser and manager of the section, Mr. H. C. Braun 
(Messrs. Braun & Co.), 236—238, Pentonville Road, King's Cross, 
London. 


Germany,—Messrs. Krupp, of Essen, are, it is announced, 
establishing an electrical galvanising plant .at their works at 
Gaarden. 


Grinnell Sprinklers.—Messrs. Dowson, Taylor and 
Co. have received an order from the Westinghouse Company to 
protect their new buildings at Trafford Park, Manchester, with 
Grinnell sprinklers. The installation, when completed, will be a 
very perfect one, comprising some 10,000 sprinkler heads. We are 
informed that this is the most important order secured in the 
United Kingdom for the protection with sprinklers of an electrical 
engineering concern, and we are glad to see that this matter of fire 
prevention is attracting greater attention amongst electrical firms 
in this country. 


International Accumulator Competition. — The 
second international competition of accumulators for automobiles 
will be held in the laboratory of the Antomobile Club of France, 
126, Rue du Bois Levallois, on June Ist and following days. The 
competition wil] bear principally on the industrial value of the 
battery. The competition will comprise tests as to the frequency, 
duration, and nature, of the reparations, and the cost per Kw.-hour, 
bearing in mind as well as the cost, the expense of maintenance and 
reparation. The tests will last a year. Each battery presented in 
the competition should furnish practically 120 ampere-hours, and 
the difference of the potential should not fall below 1:85 volts at the 
rate of 20 amperes. The batteries will be divided into two cate- 
gories—those of large capacity and slow charge weighing & maximum 
ct 60 kilos., and those of small capacity and of rapid charge weighing 
a maximum of 90 kilos. l | 


Simplex Conduits.— The Simplex Steel Conduit Com- 
pany, Limited, of Birmingham, have recently issued their new price 
Their system of wiring, which is pretty familiar to 


list for 1901. 


Fia. 1. 


the electrical trade, is constantly being developed so as to keep pace 
with the rapid developments of conduit wiring in this country. The 
various parts and fittings are illustrated in the catalogue, reference 
numbers, sizes, and prices being noted in tabulated form. A 


lengthy list shows some of the more important installations carried 
out by the company during the past two years, and copies of a number 
of testimonials are printed. We illustrate above a special pendant 
fitting (fig. 1) and a subway-fitting (fig. 2). 
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Liverpool Mortgage Insurance Company v. British 
Eleetric Works Company.— In the Chancery Division of the 
High Court of Justice on April 24th, an application was made on 
behalf of the plaintiffs to Mr. Justice Cozens-Hardy for the appoint- 
ment of a receiver and manager of the British Electric Works 
Company, Limited, of Birmingham. Counsel stated that the action 
was commenced on the presiona day in the Liverpool District 
Registry by the trustees of a debenture trust deed, on the ground 
that the security had become enforceable. One of the provisions 
of the trust deed was that the company should keep up its stock in 
trade to the value of £30,000, and if they did not the security 
became enforceable. The trustees had certified that the value of the 
stock in trade was now below £30,000. By Clause 35 of the deed, 
the trustees were to be at liberty at any time if the security became 
enforceable to apply to the Court to have the trusts carried into 
execution, and to ask for the appointment of a receiver and 
manager. Counsel for the company said he was instructed to con- 
sent to the application. There were actions pending by unsecured 
creditors, and one of these creditors would obtain judgment on 
Friday next. Mr. Justice Cozens-Hardy said he would appoint a 
receiver and manager, but he was not to act as manager for more 
than two months without the further leave of the Court. He should 
expect the parties to take judgment in the action very soon. 
Counsel for the Pa stated that he anticipated that judgment 
might be applied for in about one month. 


New Works.—Messrs. Vickers, Sons & Maxim con- 
template putting down extensive works for the manufacture of the 
material required in the carriage-lighting system of the Consolidated 
Railway Electric Lighting and Equipment Company, the sole rights 
for which the company have acquired for Europe. 


Robertson Lamp Works.—A party of professors and 
students from the Glasgow University Engineering Society visited 
the works of the Robertson Lamp Company at Hammersmith last 
Friday morning, and viewed the various operations. At the close 
of the visit a vote of thanks was proposed to the directors for 
granting permission for the visit. 


Single-pull Ceiling Switches.—From the electrician’s 
standpoint, says the Scientific American, it cannot be denied that 
the ceiling switch has merits which commend it to every consumer 
of electricity. It can be placed exactly where it is needed, and it 
dispenses with the wires which ordinarily run down to a suitable 


point on a wall. But these obvious merits have been more than. 


offset by the mechanical defects which are unfortunately too often 
found in ceiling switches. The two unsightly cords which form a 
part of most switches of this type cannot be manipulated with that 
ease which should be one of the distinguishing features of every 
electrical appliance. Attention has been drawn to a novel switch 
made by J. Jones & Son, of 64, Cortlandt Street, Manhattan, New 
York City, which so far im proves upon most ceiling switches, that the 
difficulties usually presented bave been overcome. The improved 
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switch is a single-pull switch. By drawing downward on a single 


chain or cord, the circuit is opened or closed. Mechanically con- 


sidered, the switch consists of a bedplate screwed to the ceiling, 
which bedplate carries the fixed contact points and the switch arms 
or blades, one of which is loosely pivoted, and the other mounted 


on a rock shaft. The rock shaft carries a rock arm and a crank, 
both of which have partial rotation in opposite directions. The 
crank is connected by a coiled spring with a cross piece extending 
between the two switch arms. The rock arm is pivotally connected 
by means of a link with a crank-pin on a disc actuated by a spring- 
drum, to which a pull-chain is attached. A pull upon the chain 
first winds the spring of the drum, then turns the discs, and with 
it the crank-pin, through one-half a revolution. As the crank-pin 
turns the link is thrown forward, thereby swinging the rock arm 
and the crank on the rock shaft in opposite directions. As a result 
of this movement, the end of the rock arm is made to engage an 
elbow lever, which assists in swinging the switch arm out, and the 
crank is made to extend the spring by which it is connected with 
the cross piece uniting the switch arms. The switch arms partially 
swung by the elbow lever, and by the strain on the coiled spriug, 
are automatically carried entirely away from the contacts by the 
action of the extended coil spring. This movement of breaking the 
circuit is effected with the utmost rapidity. "When the pull chain 
is released, the drum is carried back by its spring without in any 
way disturbing the disc or the remaining parts. In order to close 
the circuit, it is necessary merely to pull the chain again. The disc 
is then made to rotate through the remaining half of its revolution, 
thereby throwing the rock arm and crank back to their iuitial 
positions, rocking the shaft, and extending the coiled spring. When 


the crank, to which the coiled spring is secured, passes the vertica., 


the switeh is automatically closed by the action of the extended 
spring. In both making and breaking the circuit the switch arms 
are first partially swung, and are then autematically actuated by the 
coiled spring. A careful examination of the device convinces our 
contemporary that it is both quick and efficient in its operation. 


Smoke Prevention. — Furnace doors for smoke pre- 
vention purposes are shown at the Building Trades Exhibition. 
Their object is to admit air above the fire of a boiler furnace. 
Messrs. Cole & Austin state that these perforated doors can be regu- 
lated for air admission, and are arranged to prevent heat radiation 
to the firehole. They are correct in principle, and where other con- 
ditions are favourable, will prevent smoke and will improve 
furnaces which are not well designed. The door is easily adapted 
to any furnace. 'The Regenerative Furnace Company also show 
their system of steam blown air jets which enter the mass of gases 
as they pass over the bridge and help to burn them by the aid of 
the introduced oxygen. The air jets issue from holes in a series of 
vertical hollow palais which are easily and simply arranged, and 
are correctly placed to secure the end aimed at. They should also give 
considerable assistance to the draught. The circular before us does 
not state the material of the air channels exposed in the fair way of 
all the furnace heat, but if of cast-iron, we should feel a serious 
doubt of their durability. 


Steel.— The Daily Chronicle New York correspondent 
says that Messrs. Jessop & Sons, iron and steel manufacturers, of 
Sheffield, have purchased 37 acres at Washington to erect a plant, 
for objects which have already been briefly mentioned in the 
ErLECTBICAL REVIEW. 

There is a press report to the effect that all the South Russian 
metal works have arranged to form themselves intoa trust, and 63 
different firms have agreed to throw in their lot. 

‘The New York papers are putting it about that American steel 
works have got so much of their own to do that they don't care a 
jot for foreign orders. Prices are going up. All the large rail 
mills are filled to the utmost capacity. Members of the United 
States Steel Corporation say that there issufficient business to keep 
the rail plants busy until November 1st. No atteution is being paid 
to the foreign orders for rails, as the manufacturers are too much 
taxed with home orders." We hope English tramway authorities 
will act accordingly, and plump for English stuff. But, perhaps, 
the Trust has an object in view which we do not care to describe in 
precise terms. l 


The Supply of the Westminster Corporation.— 
At Westminster on 19th inst., says the Times report, Mr. Sheil had 
before him 80 summonses against the Westminster Electric Supply 


- Corporation, Limited, taken out by Mesers. J. R. Cleave & Co., of 


the Hotel Windsor, Victoria Street, 8.W., for wilfully making 
default in complying with the regulations of the Board of Trade as 
to the supply of electrical energy. Mr. Horace Avory, K.C., with 
Mr. Craies, appeared for the prosecution; and Mr. R. W. 
Wallace, K.C., with whom was Mr. A. B. Shaw, defended. The case 
for the prosecution was that under the Lighting Order of 1889, 
Messrs. Cleave & Co., as customers of the defendant corporation, 
are entitled to an electrical supply at a constant pressure of 100 
volts, with no variation exceeding 4 per cent. either way. This 
provision in the order is, however, greatly qualified by a further 
regulation relied upon by the defendants, “that no penalties shall 
be inflicted if default is occasioned by inevitable accident or is of so 
unimportant a character as not materially to affect the value of the 
supply.” Under this last clause Mr. Sheil dismissed several 
summonses, though Messrs. Cleave had given evidence that their 
current so fluctuated beyond the limits allowed that their lamps 
were either blackened or burnt out by over-voltage or gave only 
half their proper illumination through deficient pressure. Mr. 
Avory then said he would select a summons for a day in last 
October, when the voltage was over 110 for 40 minutes, and no 
fewer than 17 lamps at the hotel were broken and several fuses burnt. 
Evidence being given to bear this out, Mr. Sheil asked questions as 
to the length of duration of the current variation, remarking that he 
should not hold short changes of, say, five or six minutes as offences 
to be penalised. Mr. Avory.: Surely it is for the Legislature to say 
that. They say nothing about the durdtion of the offences, and, 
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with great respect, if you are going to read into the Act that the 


variation must be for a prolonged period, we had better try and go : 


to another Court. Mr. Sheil: I only hold that the brief variations 
do not materially affect the value of the supply. For the defence 
of the particular day under review Mr. Wallace relied on "'inevit- 
able accident "—an electrical breakdown at the Army and Navy 
Stores, on the same circuit as the Hotel Windsor. Mr. Sheil dis- 
missed the summons, as he had done with the others, and suggested 
the adjournment of the remainder (about 75 summonses). 
Mr. Avory agreed that it was hardly worth while to go further 
that day. 


Switzerland.—The Neahausen Aluminium Industrie 
Gesellschaft, of Neuhausen, Switzerland, is declaring a dividend of 
123 per cent. for last year, as compared with 13 per cent. iu 1899. 


Trade Announcements, — The Endolithic Manufac- 
turing Company, Limited, inform us that thev have adapted their 
system of lettering to metals, and are now manufacturing address 
tablets in brass, plated brass, white metals, &c. The lettering can 
be done either engraved or in relief. They are also making painted 
and engraved ivorine labels in any colour, or combination of colours. 
These are in addition to their endolithic ivory and boue labels. 
The name of the company bas been changed to the Endolithic 
Manufacturing Company, Limited. 

We are informed that the Faradian Club has removed from 
8 and 10, Charing Cross Road, to new and more commodious 
premises in the St. Ermin's Hotel, Westminster. 

Messrs. Julius Sax & Co., Limited, of 119, Coldharbour Lane, 
S.E , have removed to 51, Rupert Street, Coventry Street, W. 

The Bullock Electric Manufacturing Company, of Cincinnati, and 
the Wagner Electric Manufacturing Company, of St. Louis, have 
effected a combination of their selling organisations. We under- 
stand that by thus combining forces in the field, they are mutually 
benefitted, inasmuch as the products of the two companies are 
totally different, and where the product of one is used, the other is 
likely to be necessary. The product of the Bullock Company consists 
of a complete line of direct and alternating current machines, from 
a )-H.P. motor to a 10,000-kw. generator; controllers of various 
types and rotary transformers. The product of the Wagner Electric 
Manufacturing Company covers a full line of static transformers of 
all types and of the largest sizes; ammeters, voltmeters, indicating 
wattmeters, switches, switchboards for all purposes and single- 
phase self-start ing alternating current motors. The new organisa- 
tion will be under the management of Mr. E. H. Abadie, formerly 
sales manager of the Wagner Company. 


ELECTRIC LIGHT AND POWER NOTES. 


Alfreton.— Last week Mr. A. P. Trotter, inspector from 
the B. of T., held an inquiry into the application of the Urban 
Council for a prov. order to supply electricity to the town for light 
and power purposes. Mr. C. A. Baker, the Council's electrical 
expert, put down the cost of the scheme at £13,734, and the annual 
maintenance charges at £1,498; the probable revenue was £1,500. 
Mr. J. S. Barnes, the Council's engineer, explained the details of 
the scheme. Residents in the division opposed the scheme, and Mr. 
A. A. Campbell Swinton, electrical expert, said the scheme would 
result in a deficit to the town. 


Arbroath.—O wing to the difficulties in connection with 
the debt on the gasworks, the T.C. has deferred further steps in the 
matter of electric lighting for the present. The Council's prov. 
order expires in August next. 


Barnsley.— Mr. II. II. Law, M. I. C. E. inspector of the 
L. G. B., sat last week to inquire into proposals of the T. C. to borrow 
£20,000 for the extension of the electric lighting works and plant. 
The electrical engineer, Mr. Barstow, explained that £28,500 had 
been already expended, but since supply commenced in February, 
1900, the increase in the number of consumers had been so rapid, 
that extensions were necessary, and tenders had been accepted for 
the supply and erection of one 300-kw. steam dynamo for £3,450, 
to be delivered in July next. To cope with the demand during the 
next two years, it was incumbent on the Corporation to increase the 
generating works and mains considerably during the ensuing 
summer. It was estimated that by September 1st, 1902, there would 
be 350 consumers, with 30,700 lamps. Already 18 consumers of 
power purposes were taking 100 HP. The capacity of the present 
generating plaut was 12,560 8-c P. lamps; an additional generating 
set would bring the capacity to 22,500 lamps, without reserve. 


Barton.— ol. Coke, J.P., on behalf of the L. G. B., held 


an inquiry last week in respect of the Council's application for 
sanction to a loan of £5.000 for electric light extension works. It 
has béen decided bv the Corporation to fix a new machine in place 
of one of the small sets, by which the generating power will be of 
more than double its present capacity, without extension to the 
present baildiug. 


Beo ness,—4A special mecting of the Electric Committee 
of the T.C. was held last week to consider the proposal of Mr. Purvis, 
on behalf of Messrs. Crompton & Co., to putan installation of electric 


light into Bo'ness free of cost to the Council. The proposal was 
favourably received. 


- Bristol.—Mr. Goodger, formerly manager of the Waterloo 
Ironworks, Poole, has been appointed resident engineer for the new 
electric light station. He will superintend the building of the new 
works and the erection of the machinery. 


‘ Dalmatia.—An Italian syndicate is reported to have 
secured a concession to put down plaut to utilise the water-power of 
the Kerka Falls, in Dalmatia. A large power station will be estab- 
lished at Sebenica. 


Dublin.—The latest phase of the Dublin electric lighting 
scheme is described in the /Jrish Daily Independent thus: We 
understand that a communication has been addressed by the 
Government Board by the Corporation stating that they cannot 
sanction the application recently made to the Treasury for a loan of 
£256,000 for the purpose of erecting a power station at the Pigeon 
House in accordance with the plans prepared by Mr. Hammond 
until evidence is laid before them to show that the projected works 
would be capable of providing for the lighting of the newly annexed 
districts, viz., Clontarf, Drumcondra, Glasnevin, Cabra, and Kil- 
mainham. It wil be remembered that when Mr. Hammond's 
scheme was prepared, the districts in question had not been added 
to the city area. The Local Government Board, we believe, set out 
in their letter the fact that, as the recently acquired townships will 
be liable to the taxation necessary in order to defray the cost of 
establishment of the lighting system proposed to be created, it is 
essential to secare that it will be of sufficient magnitude to meet 
the needs of the entire of the enlarged city. The importance of 
this proviso may be inferred from the fact that it has already been 
stated that the lighting of Clontarf alone—leaving aside any ques- 
tion of the provision of electric current for power ead apr P pies 
involve the Corporation in an expenditure of upwards of £20,000. 
We also learn that the Local Government Board in their letter to 
the Corporation express the astonishment with which they have 
ascertained that the latter body has already incurred expenditure 
and obligations which should not have been entered upon until the 
final sanction of the Board had been given to the pro of the 
Municipal Council and at least the first instalment of the suggested 
loan paid over by the Treasury. The Board express the opinion 
that the incurring of the expenditure referred to is wholly illegal 
aud ultra vires." 

Messrs. J. and W. Stewart, of Belfast, electrical engineers and 
contractors, have brought an action against the Irish Independent 
Company, Limited, for alleged libel contained in articles and cor- 
respondence published in the Independent and the Evening Herald 
last March, objecting to the acceptance of their tender on the ground 
that they employed no trades unionists, and did not adhere to the 
fair wages resolution of the United Trades Council. 


Electric Lighting Areas (London).— Before one of 
the examiners of Standing Order proofs of the House of Commons 
on 22nd inst., Mr Cripps (of Messrs. Dyson & Co.) complained that 
the standing orders relating to notices had not been complied with 
in the case of the Electric Lighting (London) Bill. Speaking for 
Mr. G. C. Martin and Mr. Edwin S. Piggott, he submitted that the 
effect of Clause 5 of the Bill would be to enable the promoters to 
acquire compulsorily certain mains and works belonging to electric 
lighting companies, at a price to be determined by a single 
arbitrator “on the actual value of the mains and works taken over." 
The notices in the London (raztte did not state that sftch a provi- 
sion would be proposed, and he therefore maintained that the 
standing orders had not been complied with. It, was stated (says 
the 7'imes) that the Bill would affect small detached areas of supply 
of the electric lighting companies outside the limits of the new 
municipal bodies, this being especially the case in Chelsea. The 
County of London and Brush Provincial Electric Lighting Com- 
pany, Limited, the Chelsea Electricity Supply Company, the London 
Electric Supply Corporation, the Metropolitan Electric Supply 
Company, Limited, the City of London Electric Lighting Com- 
pany, Limited, and the Blackheath and Greenwich District Electric 
Lighting Compauy, Limited, would be affected. "The examinersaid 
the Bill was for the purpose of making adjustments in the areas 
which had been altered by the new Municipal Act. It appeared to 
him that the provision for the taking over of detached parts of 
works and materials was a necessary consequence of that Act. 
Whether the scheme was a fair or an unfair one was a question of 
evidence which he could not go into. He found that the standing 
orders had been complied with. 


Electric Power Bills.—The Derbyshire and Notte 
Electric Power Bill was expected to come before the House of 
Commons’ Committee on Wednesday. There is considerable 
opposition to the Bill from public authorities in both counties 
affected, though the promoters are not quite without friends, the 
Clowne District Council, for example, petitioning in their favour. 


Fakenham.— The poll as to the adoption of the scheme for 
lighting Fakenham by electricity has resulted in the rejection of 
the proposal. 


Glasgow.—The Corporation has agreed to supply elec- 


tricity in the burgh of Kiuning Park at the same price asin Glasgow, 
and to pay for the cost of the prov. order. 


Goole.—The B. of T. has granted the electric lighting 


prov. order applied for by the T.C. 


Ham. —At a meeting of the District Council, a letter was 


read from the Board of Trade to the effect that they had decided to 
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grant the orders applied for by the local authorities, and that the 


application made by the Richmond (Surrey) Electric Light and 
Power Company would not be proceeded with. 


Hampton (Middlesex).—The application of the U. D. C. 
for a P.O. has been sanctioned by the Board of Trade. 


Hanley.—At the Police Court on 17th inst, W. A. 


Martin, until recently an electric lamp cleaner and fitter to the Cor- 
poration, and 8. Askey, fishmonger, were charged with an offence 
under the Electric Lighting Act, 1882, and the Gasworks Clauses 
Act, of 1847. Mr. J. Cnallinor, the town clerk, prosecuted. The 
town clerk stated that Askey, who used the electric light, desired to 
have more lamps at his shop, and asked Martin to do the extensions. 
Martin had no authority to do this kind of work, and he did it in 


such a manner as to make himself and Askey liable to a penalty. 


Martin put six new lights in Askey's shop, and to supply four of 
them made a connection with the line from the main before it 
reached the meter, so that the electricity consumed by those four 
was not registered by the meter. The offence was admitted, and 
Mr. E. A. Paine pleaded that Martin was an unskilled man, and 
acted through ignorance. He had been dismissed for doing this 
work, for which it appeared, however, he had charged Askey. He 
was fined 408. and costs. On behalf of Askey, who admitted the 
facts, it was pleaded that he was in utter ignorance of what the man 
was doing. He was fined a like amount on undertaking to pay 15s. 
for the electricity used. 


India.—Messrs. John Fleming & Co., of Bombay, have 
received a contract from the Indian Government to supply the 
electric lighting for the Boer prisoners’ hute at Ahmedagar. 


Islington, —It is proposed to test two different kinds of 
stoker at the electricity works, those selected being the Under 
Feed and the American Blower Company's stoker. If the results 
are satisfactory, it is proposed to purchase them at a cost of about 
£250 each. The matter came before the Council last week, on the 
recommendation of the Lighting Committee, but had to be deferred 
because it was objected that the recommendation did not comply 
with the standing orders ! 


Kendal.—On the 17th inst. an inquiry was conducted 
by Mr. K. M. North, M.I.C.E., L.G.B. inspector, on the application 
made by the Corporation for powers to borrow the sum of £14,000 
for the purpose of an electric lighting scheme for the town. Mr. 
A. H. Dykes, of Messrs. Handcock & Dykes, consulting engineers, 
Westminster, who are the engineers to the scheme, attended and 
explained the proposals. There was no opposition. 


Leeds,—The City Council having made application to 
the L.G.B. for sanction to borrow £510,500 for purposes of electric 
lighting, a public inquiry was held on 18th inst, by Mr. H. H. 
Law, M.Inst.C.E., an inspector appointed by the Board. The 
Council’s scheme includes the extension of the present works in 
Whitehall Road, the installation of engines and dynamos, the intro- 
duction of new plant, and the laying of mains in various parts of 
the city. The number of units sold in the year ended March 20th, 
1901, was 2,520,414, an increase of over 500,000, or more than 25 
per cent. on the preceding year. The number of lamps was 132,293, 
an increase of 26,000 on last year. The profit this year was 
£29,884. Mr. Dickinson, manager of the works, said that between 
September Ist, 1898, and September 29th, 1900, the Corporation 
had expended upon existing works £141,929 13s. 11d., which had 
been met by bank overdraft. The sum which it was proposed to 
expend on new buildings and plant was £160,000. 


London.—SrEPNEVY.— It is stated that the County of 
London and Brush Provincial Electric Lighting Company, which 
obtained a provisional order to supply electricity within the areas 
ofthe late Limehouse District Board of Works and the Vestries of 
Mile End Old Town and St. George's-in-the-East, but failed to carry 
out the works in the stipulated time. The authorities subsequently 
decided to apply for provisional orders to supply electricity within 
their districte, and their Acts, when obtained, provided that if 
within six months the Brush Company served upon the local 
authorities notice showing the amount which they claimed as repre- 
senting (a) the cost of obtaining their provisional order, and (5) the 
cost incurred with the object of affording a supply of electricity, 
such claim should be met by the authorities in equal parts. The 
company has served upon the Stepney Borough Council a claim for 
the sum of £1,248 incurred under heading “a,” and £20,746 
incurred under heading “b.” It is stated by the Sun to be probable 
that the Council will apply to the Board of Trade to appoint an 
arbitrator to determine the amount the company is entitled to 
receive. 

HaMMERSMITH.—The Borough Council has decided to apply for a 
loan of £13,500 for the extension of the electric mains. In his 
report to the Council, the electrical engineer, Mr. A. H. Preece, 
suggested a proposal to utilise the Thames water for condensing 
purposes. The necessary outlay would be close upon £10.000, but 
Mr. Preece hoped for a large reduction in the consumption 
of coal, and an ultimate saving to the rates of £2,000 a year. The 
Council approved of the scheme, and instructed the surveyor to 
prepare the necessary specifications. 

PoPLAR.—The Guardians are going to spend £13,500 on an electric 
lighting installation at the union workhouse. | 

Crry.— The Tower of London and the Royal Mint are now illu- 
minated by electricity. | 


Malvern.—A meeting of ratepayers has passed a resolu- 
tion approving of the proposed municipal electric lighting scheme.’ 


Manchester.—The Electricity Committee of the Corpora- 
tion last week adopted the estimates for the current year, showing a 
probable deficit of £5,000. This is attributed to the fact that during 
the past year cables have been laid far beyond the supply of cur- 
rent obtainable, and consequently for the present this work has 
produced no revenue. It is anticipated that the deficit will be 
taken from the reserve fund, which stands at £13,000. 


Morley.—Mr. H. H. Law held an inquiry last week on 
behalf of the L.G.B. with respect to an application by the Corpora- 
tion for sanction to the borrowing of £7,035 for purposea of electric 
lighting. 

Pokesdown.— The B. of T. has refused the application 


of an electric light company for a prov. order for the lighting of 
Pokesdown.  . 


Pentypridd.—The B. of T. has issued a prov. order to 
the D.C. authorising the Council to supply electricity for all pur- 
poses within the district. l 


Provisional Orders,—Several provisional orders made 
by the Board of Trade came on on Monday before the Examiners 
of the House of Commons for proof of compliance with the Stand- 
ing Orders. This having been given the orders were reported for 
second reading. They included Abertillery, Briton Ferry, Ebbw 


Vale, Llandaffjand Dinas Powis, Llangollen, Neath and Tredegar. 


Russia. — La Société d' Eclairage Electrique de St. 
Petersburg is now supplying to private consumers current to an 
equivalent of 183,790 10-c.P. lamps, an increase of 68,591 lamps on 
the year. In addition, current for street lighting is supplied to an 
equivalent of 5,084 10-c.P lamps. 


Shannon Electric Power Scheme,—The Limerick 
T.C. has received a letter from the engineer to the Shannon Water 
and Electric Power Syndicate to the effect that the promoters could 
not agree to the insertion in the Bill of a clause providing for a flow 
of at least 3 ft. of water over the sills of the Corporation water 
works at Clareville. Having already agreed to a basis of 90,0(0 
cubic feet per minute for all other parties concerned. The promoters 
also declined to alter the price from 2d. to 14d. per unit, and 
objected to the electrolysis clause as safeguards were provided, and 
that clause would be detrimental to raising capital. 


Southampton.— The assessment of the Corporation elec- 
tricity works having been placed by the Guardians at £2,500, the 
Electricity Committee, who regard the amount as excessive, have 
decided to appoint Mr. Marshall, rating surveyor, to make a valua- 
tion of the works. 


Npain.—A central electric lighting station has just been 
completed in the town of Berge. Water power is utilised, the plant 
comprising two 160-H. p. horizontal turbines, each coupled up toa 
1,000-kw. dynamo. As a reserve, in case the water power should 
fail at any time, a 160-H. p. vertical steam engine is shortly to be 
installed. 

The finishing touches are being put to & new central electric 
lighting station in the town of. Labashda. It is stated that the 
whole of the plant is of Spanish manufacture, La Sociedad 
Maguinista Bilbaina, of Bilbao, having furnished the dynamos. 


Teddington.—The D. of T. has granted a prov. order 
to the U.D.C. 


Woking.—After a prolonged agitation the advocates of 
electric lighting on the U.D.C. have been finally defeated by 9 votes 
against 7, in favour of gas lighting. The agitation was mainly 
supported bv the representatives of the station ward, which, it was 
urged, would have to pay the maximum amount for the minimum 
accommodation, and they asked, as a last resource, that separate 
tenders forlighting their ward should be obtained both from the gas 
and electric companies. : 


Worksop.—The U.D.C. has resolved to apply for leave 
to borrow £10,000 for electric lighting purposes. 


ELECTRIC TRACTION NOTES. 


Altrincham to Stretford.—The Barton R. D. C. on 
Wednesday adopted the resolution of the Flixton Parochial Council, 
that they do not entertain the proposal to run electric cars through 
Flixton in connection with the Altrincham to Stretford and through 
Flixton to Davyhulme scheme. 


Batley.—An inquiry was held on April 18th by Major 
Druitt, R.E., into an application by the T.C. for sanction to borrow 
£52,451 for the construction and equipment of electric tramways 
within the borough. The length of the lines will be 74 miles, and of 
the amount sought to be borrowed £30,000 is required for the 
making of the track. The Corporation asked for 30 years in which 
to repay the loan. There was no opposition. 


Bournemouth.—The Corporation is about to spend 
£250,000 in providing electric tramways in the borough and the 
new districte to be added next November. 
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Bilston.—With respect to the reconstruction and elec- 
1 equipment of the tram line it has been decided by the Council 
that :— 


The fall width between the rails ani 1 ft. 6 in. on each side thereof of each of 
the railwavs. and the approaches to the canal bridge and Great Western bridge 
in Millsfields Road be paved with setts or wood blocks. The setts to be Mount 
So- rel or similar stone, but the a proaches to the canal and railway bridges, 
and from Queen Street to Swan Bank, to be a sandstone or Pwllhelli sett, and 
op site pees of worship and from the Market House to and opposite to the 
Town Hall, wood blocks, The setts to be bedd’ d in sand, the joints racked with 
screened limestone or other chippings, and run full with boiling pitch. The 
excavation to be a minimum depth of 1 ft. The concrete to extend to the full 
width of the track and not exceed 6 to l, and have a minimum depth of 6 in. 
Tootbin e not to be allowed, and the whole of the tracks to be properly drained. 
The clerk of the Council has been instructed to forward a copy of 


this decision to the Board of Trade and to the promoters. 
Central London Railway.—The Committee appointed 


to report on the vibration and damage caused thereby to property 
on the line of the Central London Railway will hear no more 
wituesses, but will proceed with the preparation of its report. 

Mr. J. W. Penfold, the arbitrator appointed to decide the amount 
of compensation, if any, which shall be paid to the owners of the 
town house, No. 2, Lancaster Gate, W., in respect to alleged injury 
to that property by the construction of the Central London Rail- 
way, resumed his inquiry on 17th inst., and after hearing further 
evidence, he reserved his award. 


Cowlairs.—The North British Railway Company on 
22nd iust. experimented with an electric engine and a train con- 
sistiog of four carriages, another traiu of seven carriages, and 


ee of 10 carriages, for working trains up the incline at Cowlairs 
tunnel. 


Cork.—The Cork Tramways Company's extension to 


ined was inspected by a representative of the B. of T. last 
week. 


Electrical Omnibuses in Germany.—The Lombard- 
Gerin system of electrical road vehicles, which was shown in opera- 
tion at the Vincennes Annexe of the Paris Exhibition last year, is 
about to be practically adopted in Germany, a line of omnibuses 
being about to start between the town and railway station of 
Eberswalde.. The vehicles, which run on the roads (without rails), 
take their current from an overhead conductor, similar to that used 


for trolley tramways. This system was described fully before the 
British Association last year. 


Hull.—A test of the new automatic cut-off apparatus, 
patented by Messrs. Bostock & Cheetham, which has been erected in 
Hessle Road, was held on the 15th inst. Mr. Barnard and the 
members of his staff, together with Messrs. Bostock & Cheetham, 
aud others interested, were present. Ata given signal a cable was 
cut, with the result that the cut-off action automatically responded 
instantly, and the current was stopped the instant the cable was 
severed, the two ends of the wires falling “ dead " on the roadway, 
all danger being instantly averted. Within a few minutes the cable 
was spliced, everything made good, and trafüc was resumed with 
scarcely a break. 

The Works Committee will recommend that the salary of Mr. J. 


M‘Combe, the manager of the electric tramways, be increased from 
£300 to £350 per annum., 


Lancashire.—The Earl of Jersey and other Light Rail- 
way Commissioners have just conducted an inquiry at the Bolton 
Town Hall into the expediency of granting applications for the con- 
struction of electric tramways or light railways at Clifton (near 
Manchester), and between Bolton and Darwen. The Bolton and 
Balford Corporations and other authorities were represented. It 
was explained with respect to the Clifton scheme that there are at 
pn tramways on the Salford and Pendlebury side and the 

lton and Farnworth side, but that there is 1] miles on the main 
road at Clifton which the present application sought to have united, 
so that there would be when it was completed a through service 
between Manchester and Bolton. 
a peculiarly isolated district, and it was 
that the 3,000 people resident within it should have 
tramway connection with the two great centres named. 
There is virtually no opposition, except to matters of detail. 
Evidence was afterwards called in support of the scheme. By the 
Bolton, Tavton, and Darwen Light Railway scheme it is proposed 
to construct an electric line extending a little over nine miles in 
length, betwecn Bolton and Darwen, thus coupling up the tramway 
systems already existing at Bolton and Darwen. Over £50,000 is 
stated to be the estimated cost. As part of the system, a branch 
line is projected from Blackburn Road to the district of Belmont, 
which has a population of about 2,000, and various industries, but, 
up to the present, has been without any communication with the 
adjoining towns. The scheme generally, except the Belmont length, 
will, it is stated, be welcomed by everyone, and opposed by none. 
À considerable amount of evidence was called in favour of the project, 
but there was some opposition to the Belmont line by the Bolton 
Corporation and others on the grounds that it would involve 
trespassing by the public on the reservoir embankment, and that a 
better route might have been chosen. The Commissioners inti- 


ues that they would recommend the Board of Trade to issue an 
order. 


Liverpool._—Another route, known as the “inner belt 
Toute," has been formed in connection with the Liverpool electric 
tramways system. By the service on this new route, passengers can 
travel from South Castle Street, in the city, as far eastward, on the 
Old Swan or West Derby route, as Sheil Road. The cara turn inta 


very desirable 


The Clifton township is 


Shiel Road at either end, and passing along this road, return to the 
city. The ronte is intended as a relief route for the main routes 
which it covers for the hours of the day during which the traffic is 
most heavy. The fare to or from Sheil Road is 1d. 

The returns of the tramway traffic, submitted at a meeting 
of the Tramways Committee of the City Council on Friday 
afternoon, show that for the fortnight ending April 13th, 
3,761,555 passengers were carried by the electric cars compared with 
1,502,648 in the corresponding fortnight of 1900. There were 286 
electric cars at work during the period. The total receiptsfor the 
fortnight were £17,753 14s. 8d., of which £159 17s. 8d. was received 
from horse-car traffic, seven horse-cars being still employed. The 
receipts for the corresponding fortnight last year were £14,744 
5s. 1d., nearly half of which came from the horse-car service. At 
the meeting of the Tramways Committec, Mr. E. L. Lloyd said that 
those enormous figures indicated the imperative duty on the part of 
the Committee to fully equip themselves to cope with the immense 
traffic. The utmost efforts must be made to cope with the difficulties 
that presented themselves in the way of congested traffic. In all 
probability the best way to lessen the difficulty would be to “sbort 
run " their cars on certain routes at certain parte of the day, and to 
have different termini. He hoped that the difficulties would be 
removed at no distant date. 


Metropolitan Railway and Electric Traction.—The 
Engineer says:—'' Nothing seems to have been settled about the 
adoption of electrical traction engines on the Metropolitan Railway. 
We are able to state, however, that American interests have ca 
tured the Metropolitan District, to the great annoyance, it would 
seem, of the Metropolitan shareholders. It will be remembered 
that long since we told our readers that an American electric com- 
pany had asserted that it would get the work of fitting out the line 
on the new system if it had to buy the line bodily. This has not 
occurred, but it seems probable that a sufficient number of shares 
has been purchased in the open market to give the company a con- 
trolling interest.” 


We give the following statement on the authority of the Daily 
Mail :— 

The District Railway has decided to adopt the system of electrical traction 
that has proved an experimental success on the Manhattan elevated lines in 
New York, in Chicago, and on other electrical railways. It is h that the 
work will be completed in 18 months, or two years at the latest. here will be 
no engines and no wires. A generating station will be made at Chelsea, for 
which the railway has already statutory power to acquire land, and from this 
station the electrical current will be made to pass along the whole system 
through a line between each set of rails. It will be picked up into the motor 
cars of the trains by a sliding shoe. There will be one motor car to each three 
carriages. The motor cars will not be distinguishable from the other carriage 
which will be known as trailers, except for the fact that at one end of them wil 
be a small compartment, in the nature of a guard's van, where the electrical 
apparatus will be stored. The carriages will be constructed on the corridor 
princip!e, and there will be communication from end to end of the train. 


Sedgley.— The Electric Tramway Company has intimated 
to the D.C. their intention of shortly breaking up the road, for the 
nin of constructing tramways in accordance with the Dudley 


ramway Order. Mr. Lycett said the delay on starting was due to 
the difficulty in getting rails. - 


Sheldon.—The D.C. will meet a deputation of the 
United Kingdom Light Railway and Electrical Syndicate to confer 


with them as to the proposed putting down of an electric tramway 
system. 


Surrey and Middlesex.—The electric tramways Bill of 
the London United Tramways, Limited, passed the Examiner on 
Standing Orders on Friday last. The scheme is estimated to cost 
£690,000, and consents have been obtained from the Surrey City 
Council, and the local authorities of Richmond, Barnes, Kingston, 
Surbiton, Coombe and Malden, Esher and the Dittons, Hampton, 
Hampton Wick and Ealing. The authorities at East and West 
Molesey, and Twickenham so far do not consent to the company’s 
scheme. With regard to Molesey, the company have submitted an 
amended plan, substituting single for certain double lines, and thus 
allowing, generally, the statutory width outside the lines, but this 
offer has been rejected on the ground that the Council has definitely 
decided that the full statutory width must be provided throughout. 


Tramway Officials.— Last week the Northern and Mid- 
land Counties’ Association of Tramway and Light Railway Officials 
held its first meeting in Sheffield. Mr. Wharam, general manager 
of the Leeds Corporation tramways, was appointed president, and 
Mr. Henry Nozley, general manager of the Burnley Corporation 
tramways is to be the honorary secretary. Mr. A. L. C. Fell, 
general manager of the Sheffield Corporation tramways, read a 
paper dealing with the principal points of thc Sheffield overiggd 
electric traction tramway system. ` 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—Mr. A. R. Bennett, the tele- 
phone engineer, has submitted an estimate for establishing a 2,000- 
line exchange, made up as follows:—1,890 completed subscribers, 
72 public telephone lines, 16 junction lines to branch switch 
rooms, 10 juuction lines to the Post Office, 538 partially 
completed lines, the area to include Shoreham, Hurstpier- 
point and Rottingdean. The method of construction estimated for, 


is underground in the chief streets, with overhead distributors from 


fixed points, 3 in. cust-iron pipes to be laid in all streets where the 
tramway department are not lay ing them. Ia very few cases will 
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the overhead wires cross the tramway routes, they will in most cases 
go right aud left along the houses from distributing points; fin all 
2,300 miles of metallic circuit will be provided. The instruments 
will be similar to those being supplied to Glasgow. The estimate 
is as follows :— | 


2,080 instruments at 558. 6d. £5,772 
Conduits, manholes, &c. 9,334 
Main aud branch cables 9,841 . 
Switchboards P 4,000 
Overhead wires, poles, &c. 7,950 
Junction lines to other towns 2,200 
Salaries and engineers’ fees 3,325 
Miscellaneous 700 
£43,122 


The proposed rate is £7 per annuum, or £3 108. and ld. per 
call; based on these figures there should be a surplus the first year. 
At a council meeting held on April 19th the report was received 
and adopted after considerable discussion, aud it was decided to 
apply for the necessary loan. 


The Ascension-Sierra Leone Cable. -A Reuter des- 
patch dated Ascension, April 24th, states that thig cable has been 
completed. 


Cape Colony Telegraphs,—<A statement of telegraphic 
traffic and revenue during the year ended February 28th, 1901, is 
published in the Cupe '/astte, from which it appears that the 
number of paid messages was 1,813,241 sent by the public, and 
163,647 sent by Goverument-—an increase over the previous year's 
traffic of 313,333. The total number of Imperial messages was 
568,250. ‘The revenue for the year was £213,449 2s., as against 
£150,764 7s. 5d. for the previous year—making au increase of 
£62,084 148. 7d. Of this amount traffic receipts are responsible for 
£26,942, aud private wire rentals, registered addresses, &c., for 
£35,742. 


Overhead Telephone and Trolley Wires.—Considerablc 
attention has lately been called to the danger of persons coming in 
contact with telephone wires which have fallen across the trolley wires 
of electric tramways. Messrs. Robert W. Blackwell & Co., Ltd., have 
recently perfected two new devices for directly carthing a broken 
trolley wire, or a broken telephone wire which is in contact with a 
trolley wire, aud thus ensuring the passage of sufficient current 
either to blow the fusein the junction box or to release the circuit 


2 


Fig. 1. 


breaker at the station. Fig. 1 shows the trolley wire earthing 


de vice arranged to suit flexible suspension bracket arm construction. 


The metal support a is fixed between the shoulder of the insulating 
bolt and the ear. only taking one or two threads so that standard 
insulators aud ears can be used. <A wire g connects the trolley wire 
at c with the lever b. When the trolley wire breaks the point, c 
falls and drops tlie lever ou to the bracket, arm tube, thus making a 
good earth through the pole which is connected to the rail. Fig. 2 


Fic. 2. 


a 


shows the same device arranged for spau wire construction. An 
extra spau wire Eis placed over the spau wire supporting the 
trolley wire. A loop F on this additional span is placed so that the 
lever of the device makes contact through the loop when the wire 
breaks. This causes the trolley wire to be earthed through the span 
E tothe pole. Figs. 3 and 4 show the device for earthing tele- 
phone wires. Each telephone pole at the points where the wires 
cross the trolley wires is permanently connected to the rail. A lever 
c Dis fixed to each insulator by means of a clamp B, and the 
weighted end c is attached to the telephone wire. The stirrup E is 
connected through the pole to earth. Should the telephone wire 


break, the weighted end of the lever c drops aud briugs the othe: 
end into contact with the stirrup, thus earthing the broken wire. If 
the broken telephone wire has come into contact with the trolley 
wire, sufficient curreut will flow from the trolley wire through the 


Fia. 3. 


telephone wire, either to throw out the circuit breaker or blow the 
fuse protecting that section of the line. In some cases this current 


would be sufficient to fuse the telephone wire, which would fall into 


Fd. 4. 


the street, and would be perfectly harmless. Any person who 
accidently came into contact with the fallen wire, even when it was 
making contact with the trolley wire, would not receive a shock, as 
the current would take the path of least resistance to earth. 


Pacific Cable.—The 7'/»es says that a landing site for 
the Pacific cable has been purchased at Kelp Bay. Vancouver 
Island. One hundred acres have been secured. The work of 
cleaning the land and erecting buildings will be immediately 
proceeded with. 


Rondebosch Telephones,—The Municipal Council of 
Roudebosch, near Cape Town, recently discussed a letter which had 
been received from the Acting Postmaster-General in connection 
with the suggested modificatious in the telephone tariff. The 
Council were asked (1) whether they were in favour of a reduction 
of £1 per aunum on the Exchange subscription with a day service 
only; (2 whether they were in favour of retaining the present rate 
of subscription with a continuous night and day service. The 
Mayor thought that a Sunday telephone was necessary, especially 
at present, and the Council agreed to support the Sunday use of 
telephones. 


Southern Nigeria Telegraplis.—In his annual report 
for 1899—1900, Major Gallwey refers to the “very unsatisfactory 
system in existence as regards telegraphic communication between 
the headquarters of the Protectorate and England.” 


Submarine Cables in War Time,—In the House of 
Commons on 18th inst. Sir J. Colomb asked the Under-Secretary 
for Foreign Affaira whether he was yet in a position to give any 
information concerning matters relating to the cutting of submarine 
cables in war. 

Viscount Crauborne, in reply, said that Article V. of the Naval 
War Code for the use of the United States navy is worded as 
follows :—“ The following rules are to be followed with regard to 
submarine telegraphic cables in time of war, irrespective of their 
ownership :— a: Submarine telegraphic cables between poiute in the 
territory of an enemy. or between the territory of the United States 
and that of an enemy, are subject to such treatment as the necessities 
of war may require. (4) Submarine telegraphic cables between the 
territory of an enemy and neutral territory may be interrupted 
within the territorial jurisdiction of the enemy. (c' Submarine 
telegraphic cables between two neutral territories shall be held 
inviolable and free from interruptions.” 


Tangier-Oran Cable.—The Chronicle correspondent at 
Taugicr says that the French Government is obtaining from the 
Moorish Government permission to land a cable at Taugier, which 
will be connected with Oran, in Algeria, The deal Has not yet been 
quite effected, but the French Minister is on the eve of obtaining 
the concession asked for. 

Telegrams to South America.— The London Gazette 
details the reduced rates now chargeable for telegrams to certain 
countries in South America as follows:—'To Argentine Republic, 
Paraguay, and Uruguay, 4s. 2d.,byzall routes except vía Fraucc 
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Tencriffe, Noronha, and Brazilian landlines, by which the charge 
is 38. 11d. a word; to Bolivia, Chile, Ecuador, and Peru, 58. 9d. a 
word by all routes. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 
Taku-Chefao 3 .. March 29, 1901 .. 
Singaradja-Macassar .. . April 14 az 
Latakia-Cyprus .. .. June 20, 1899 .. 
Para-Maranham .. March 1, 1900 .. 


Cayenne-Pinheiro Ln os ee ee ee Ap 
LANDLINES :— 


ril 20,1901 .. 


Chinese :—Pekin-Kalgan .. June 14, 1900 .. 
Tientsin, ria Shanghai .. .. June 16, 1900 và 
Kalgan-Maimatchin . June 80, 1900 .. . 


Telephonie Communication in Scandinavia.—A 
telephone cable has lately been laid between Wedbak, on the 
Danish coast, and Hildesborg, near Landskrona, Sweden. Telephone 
lines are also being established between Copenhagen, Malmo, 
Gothenburg and Christiania, and between Malmo and Stockholm. 


The War and the Telegraphs.—In an addendum to his 
April 2nd dispatch Lord Roberts, referring to Government postal 
and telegraph services, says :—‘ These services have had an immense 
amount of extra work thrown on them, which they have carried out 
to my entire satisfaction, and my thanks are due to Mr. Somerset 
French, C.M.G., and his staff, for the very capable manner in which 
the postal and tclegraph services have been worked.” 


Wireless Telegraphy.—Particulars are to hand of the 
experiments with wireless telegraphy conducted by Mr. A. W. 
Sharman gn the White Star steamer Georgie during a recent outward 
trip. The system of telegraphy used was that invented by Colonel 
Henry Montague Hozier, secretary of Lloyd's, and Mr. Nevil 
Maskelyne, of the Egyptian Hall. The instrument was placed 
on a table fixed on the main deck of the steamer, and the con- 
necting conductor was secured to the fore and aft stay of the vessel, 
which stretches between the two masts. Mr. Maskelyne was at 
Lloyd's station at Browhead, with a set of instruments, to carry out 
the experiments from the shore. Signals were exchanged until the 
steamer was 25 miles from Browhead. 

In the House of Commons, on 22nd inst., Mr. Gerald Balfour, in 
reply to Sir J. Leng, said that the Board of Trade had been in com- 
munication with the Irish Lights Commissioners on the matter of 
communication with the Fastnet Rock. The latter are at present 
considering the best arrangements to be made for housing the 
additional lightkeepers on the 'Tuskar and Fastnet lighthouses 
which will be necessary for the establishment of à system of private 
signalling. The Marconi International Marine Company has written 
to the Times on the topic as follow :—“ We are engaged in putting up 
a Marconi station on the mainland of the Irish coast, not far from 
the Fastnet, for the purpose of reporting ships that are fitted with 
Marconi apparatus. Permit me to add that the Postmaster-General 
has arranged to receive a deputation of our directors on Friday next, 
after which we hope to be in a position to inform the Shipping com- 
panies the terms on which they, when fitted with the Marconi 
apparatus, will be able to communicate with the shore. The wide 
range which our station will have, far beyond the Fastnet itself, will 
render a station on the Fastnet unnecessary." 


eee ge NE END 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—April 27th. The E.L. Committee wants 


tenders for six water-tube boilers and accessories. Sec “ Official 
Notices " April 12tk. 


Ashton-under-Lyne,—Apri] 29th. The Electricity 
Committee wants tenders for two continuous current generators, 
each of 250 to 300 H.P., with double acting enclosed engines. See 
“ Official Notices April 19th. 


Battersea.— April 30th. The Council wants tenders for 


electric pumps and pipe work, river work, pipe and pits, &c. See 
“ Official Notices " March 29th. 


Bradford.—The Bradford Corporation are about to 
advertise for material for the overhead equipment of the Manchester 


Road Tramway. ‘They have decided to use Cooper's patent joint 
rails throughout this route. 


Bristol,—May 9th. The Electrical Committee wants 
tenders for steam and other piping, low tension switchboard, and 
210-Kw. C.C. dynamo. See "Official Notices“ to-day. 


Cardiff.—April 30th. The Corporation wants tenders 
for poles, bases, brackets, feeder and section pillars, trolley and 


other wire, insulators and line suspensions, for electric tramways. 
See Official Notices" April 12th.  - 


Christiania.—May 9th. The Secretary of State for 
Foreign Affairs has received a dispatch from H.M. Consul-General at 
Christiania, stating that tendera are invited by the Telegraph 
Department of the Norwegian Government, to be received not 
later than May 9th, for the supply of copper wire, copper ribbon 
wire, and tiuned soldering wirc. Specifications and drawings may 


be seen daily between 12 and 1 p.m. at the Higstelegrafstyrelsens 
Kontor, Christiania. j d Secun 


Copenhagen. — May 4th. The Corporation wante 
tenders for the supply of a network for a new central station. See 
“ Official Notices " April 12th. 


Dundee.—May 1st. The T.C. wants tenders for copper 
bonds. See “ Official Notices” April 19th. 


Dundee.—May 11th. The Gas Commissioners want 
tenders for a 700-H.P. triple expansion steam engine and dynamo. 
See “Official Notices " to-day. 


Dublin.—June 3rd. The Lighting Committee wants 
tenders for main and sub-station switchboards, transformers, arc 
lamps and pillars. See “ Official Notices " to-day. 


Edinburgh.—May 6th. The Council wants tenders for 
electricity meters. See Official Notices to-day. 


Fulham.—May 15th. The Council wants tenders for 
materials for the electric light and dust destructor works. See 
“ Official Notices " to-day. 


Germany.—May 1st. The Prussian State Railway 
Authorities at Munster are inviting tenders until May 1st for the 
supply of a steam engine and dynamo. Particulars can be obtained 
from, and tenders are to be sent to, Die General Direction der Könèg, 


Eisenbahnen, Munster. 

Great Eastern Railway.—May 14th. The directors 
want tenders for the supply of stores and materials. There are 
23 different sections, including one for telegraph materials. See 


„Official Notices April 19th. 


Manchester. May 7th. The Electricity Committee 
wants tenders for water-tube boilers; plant of 15,000 I. R.. in 
generating and sub-stations, comprising steam engines, &c., three- 
phase generators and motor transformers. See “Offcial Notices 


April 12th. 
Middlesbrough.—April 30th. The E.L. Committee 
wants tenders for a Lancashire boiler, 300-xw. steam dynamo, con- 


densing plant, and piping. See “ Official Notices " March 29th. 
Middleton.—April 27th. The Corporation invites ten- 


ders for the erection of a refuse destructor to work in conjunction 
with the electricity works. Mr. F. Entwistle, Town Clerk, Town 
Hall. 


Motherwell.—April 29th. The T.C. wants tenders for 
steam dynamo and switches and piping. See “ Official Notices ” 
March 29th. e 


Motherwell.—May 18th. The E.L. Committee wants 


tenders for cast-iron lamp columns, arc lamps, switches, fittings, &c. 


Newport (Mon.).—May 8th. The Guardians want ten- 
ders for completing the electric light installation at their new work 
house. See Official Notices to-day. 


Norwich. — May 7th. The Norwich Mutual Telephone 
Company, Limited, is about to establish a telephone exchange, and 
invites tenders for cables, wires, pipes, ironwork, poles, insulators, 
batteries, telephones and other instruments, switchboards, &c., 
required in connection therewith. See “Official Notices” April 12th. 


Partick.—The Council wants tenders for main switch- 
boards and instruments, battery and accessories. See Official 
Notices " April 12th. 


Portsmouth.—April 30th. The Corporation wants 
tenders for various works in connection with the establishment of 
the municipal telephone system :—conduits and cables, copper and 
other wire, ironwork, insulators, switchboards, batteries, telephone 
instruments, poles, arms, &c. See Official Notices” April 12th. 


Poplar.—May 1st. The Guardians want tenders for 
steam, exhaust, and other piping, valves, &c. See “Offcial 
Notices April 5th. 


Rochdale.—May 16th. The Corporation wants tenders 
for two 412-K w. steam dynamos. See Official Notices” to-day. - 


Southampton.— April 29th. The Corporation wants 
tenders for the supply of stores, fittings, &c., required for the elec- 
tric tramway department during 12 months. Specifications, &c., 
from the manager at the Tramway Office, Prospect Place, South- 


ampton. i 
South Lancashire.—May 13th. The S. L. Electric 


Traction and Power Company wants tenders for 6,250 tons of steel 
tram rails, 190 tons of fish-plates, also points, crossings and filling 
pieces. See “Offcial Notices” to-day. 


Spain.—April 28th. The Secretary of State for Foreign 
Affairs has received dispatches from Madrid stating that tenders are 
invited by the Municipality of Lopera (Jaen) for the concession 
of the exclusive right of lighting the town by electricity ; by the 
Spanish post office, to be reccived not later than May 10th, for a 
concession for the establishment and working of a telephone 
system at Denia; and by the Spanish Government, to be received 
not later than June 3rd, for a concession for working a system of 
electric tramways at Barcelona, the concession already granted 
having been annulled. 


Stirling.—May 1st. The T.C. wants tenders for 
extensions to steam, drain and feed pipes and feed heater. See 
* Official Notices to-day. 


(Continued: on page) 719.) 
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WIGAN ELECTRICITY WORKS. 


THE Corporation of Wigan obtained its provisional order 
for electric lighting in the year 1890, the Gas Committee 
having charge of the department. Sub-committees were 
appointed to consider the matter; in 1895 tenders were 
obtained on an open specification, and one—that of 
Messrs. John Fowler & Co.—was accepted, for a high 
pressure A.C. system. Nothing was actually done, how- 
ever, until a special Electric Lighting Committee was 
appointed in 1898. After making inquiries, the committee 
decided to engage an electrical engineer to design and carry 
out the work, and early in 1899, Mr. H. Collings Bishop, 
formerly of Leyton, was appointed borough electrical and 
tramways engineer. Mr. Bishop at once proceeded to draw 


This small plant was run for about 12 months without 
a single breakdown of any sort. 

The battery was afterwards removed to the permanent 
works, and formed a part of the battery now to be seen there. 
The E.P.S. Company performed a very quick piece of work, 
supplying and erecting the 140 cells required in about four 
weeks from the date of order. 

The provision of a temporary supply in this way is an 
excellent plan, and might be followed with great advantage 
in other cases, for it tends to familiarise the public 
with the reality of the electricity supply, provides a 
respectable load for the permanent works to start with, and 
brings in a very desirable revenue during the erection of the 
latter. Further, this method affords a reliable gauge as to 
the probable rate of growth of the demand, and may even 


GENERAL VIEW OF ENGINE Room. 


up plans and specifications, and application was made to the 
Local Government Board for leave to borrow £85,000. The 
usual inquiry was held on July 5th, and the sanction sub- 
sequently granted. Owing to the pressing demand, the 
Corporation found it advisable to lay out £1,000 on 
a temporary plant, which was got to work in the middle of 
December, 1899. The whole of this temporary plant, which 
consisted of a 100 I. H. r. traction engine and boiler, a 
battery of E.P.S. cells, and about a mile and a half of mains, 
was laid down within two months of the committee's decision 
to instal it, the work being done by the Corporation staff 
under Mr. Collings Bishop. 

The plant was fully loaded within two months of the 
current being turned on, and a number of consumers had to 
be disappointed. 


enable alterations to be made in the plans to provide for 
larger plant before the work has proceeded very far. 

The work of erecting the buildings (the plans for which 
were all made to the designs of Mr. Collings Bishop, who 
also got out all the quantities) and machinery and 
laying mains was pushed forward rapidly, and supply was 
commenced from the main station on December 17th last, 
with a lamp connection of about 5,000. 

Meanwhile, a scheme for electric traction, which was set 
on foot in 1899, was carried out, the sum of £40,000 being 
borrowed for this purpose; and the first section of the line 
commenced operations on January 25th. The second 
section will be running in May of this year. 

A number of the streets are already laid with lines, which 


are owned by the Corporation; they have been leased to a 
F 
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company, who at present are running steam cars, It is 
hoped that arrangements will shortly be made by which 
either the company or the Corporation will run their cars 
by electric current. 

The Corporation now has a Dill in Parliament for several 
new routes inside and outside the borough. 

The direct current three-wire system is used for lighting, 
with a pressure of 230 volts on consumers' terminals; the 
dynamos may be used on either lighting or traction, generating 
in the latter case at 500—550 volts. 

'The station is built on a site not far from the centre of 
the town, and elose to the Leeds and Liverpool canal; a 
private dock has been constructed in connection with the 
latter, in which coal barges can be unloaded conveniently. 
A system of coal-handling plant is in course of erection by 
the Chain Belt Engineering Company, Derby, by means of 
which the coal will be conveyed from the dock to the bunkers 
without the intervention of manual labour. The coal will be 
shovelled from the barges upon a belt conveyer close to the 


There is a large tank on the top of the tower, capable of 
holding 38,000 gallons. This is filled by means of three 
large pumps, made by Messrs. J. & G. Weir, and of their 
latest improved pattern, capable of lifting 60,000 gallons 
each per hour at 24 double strokes per minute; the water 
supply is derived from the adjoining canal. 

From the uppermost tank the water is delivered either to 
the condensers in the engine room, or to the Archbutt-Deeley 
purifying apparatus within the tower. This consists of two 
tanks, to provide for continuity of supply, and the necessary 
mixing apparatus for preparing and introducing the softening 
materials. "The process is as follows :— The correct quantity 


of lime and alkali is placed in a hopper and boiled with water; 
a steam injector is then put in operation, which draws the 
water from one of the tanks through a pipe on the mixing plat- 
form, and at the same time injects into it a jet of the lime 
mixture, returning it to the tank from which it came, so that 
the softening agents are thoroughly diffused through the whole 
mass of the water to be treated. 


Finally the valves are. 


WILLANS-GENERAL ELECTRIC GENERATING SET. 


water level in the dock; by the conveyer it will be carried to 
a hopper; whence an elevator will raise it to a weighing 
machine on the roof of the coal store, along which it will 
finally be distributed by a chain conveyer. The relative 
positions of the dock and coal store and the framework of 
the conveying plant are shown in one of our views. The 
belt conveyer and elevator are to be driven by Fuller- 
Wenstrém electromotors situated in an underground chamber 
close to the dock, while the motor which drives the chain 
conveyer will be fixed in the boiler house.’ 

The latter is adjacent to the coal store and pump room, 
and is a lofty, well-lighted building. The boilers at present 
installed are four in number, of the Babcock & Wilcox type, 
each capable of evaporating 10,000 lbs. of water per hour. 
They are all equipped with superheaters and chain-grate 
stokers. There is room for two more boilers, both of which 
will shortly be erected. The boilers may be supplied with 
coal, either by means of chutes from the coal bunkers, or by 
hand stoking from the floor. All the stokers are driven by a 
Fuller-Wenstróm motor fixed in the boiler house. 

The tower seen on the left-hand of the view referred to 
above is devoted to water-storage and softening apparatus. 


altered in such a way as to blow a stream of air through a 
number of perforated pipes at the bottom of the tank, which 
sets the whole body of water in commotion, and stirs up the 
sediment from the bottom of the tank. The result is that, 
after the stirring-up has ceased, the sediment rapidly falls 
to the bottom, and carries with it the finely divided precipi- 
tate caused by the introduction of the reagent. Thus the 
softened water is rapidly clarified and rendered fit for use, 
whereas, if it were left to settle without stirring up the sedi- 
ment, many hours would be required for the completion of 
the process. 

The feed water for the boilers is drawn from a tank, which 
is supplied from the settling tanks, by three Weir pumps, two 
rated at 4,000 gallons per hour, and one at 1,500 
gallons. These are provided with duplicate steam 
and water pipes, and the connections are arranged so 
that they feed either direct into the boilers or through a 
Green economiser of 590 tubes, which is fixed in the boiler 
house. Before entering the economiser the feed water is passed 
through a heater supplied with the exhaust steam from the 
auxiliary engines, or, if this is not available, through a live 
steam feed water heater, so that, the water( is newer dent into 
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the economiser quite cold. The chimney is 180! ft. in 
height, 10 ft. inside diameter, and is built into the end wall 
of the boiler house. The cast-iron cap weighs over 6 ' tons. 


WamER-TowEn, Dock ND Coat STORE. 


The steam piping, made by Messrs. John Spencer, 
Limited, of Wednesbury, and erected by Messrs. Crompton 
and Co., Limited, of Chelmsford, is duplicate from the 
boilers to the wall of the engine room, the two main 
ranges running along this wall inside the boiler house. 
From each main pipe a branch is taken opposite each 
engine, but the two branches unite after passing through 
the wall, so that only one pipe goes to the engine. Hopkinson 
stop valves are used, and the pipes were 
covered by Haackes, of Liverpool. 

The engine room is lined with white 
enamelled bricks, with a brown dado, 
and is well lighted from the roof ; the 
floor is paved with wood blocks, and 
there isa handsome switchboard gallery 
and staircases at one end, the whole 
having a decidedly bright and pleasing 
appearance, as may be gathered from 
our general view. There are at present 
four generating sets in position, and 
two more are on order. Here, we may 
remark, the advantage of a temporary 
* nursing " plant is well seen; for the 
existing plant is of large capacity, 
but nevertheless extensions are already 
in progress. 

The engines are of the Willans 
three-crank compound condensing type, 
with Korting ejector condensers, and 
are provided with automatic variable 
expansion valve gear. The exhaust 
pipes are carried in a trench under- 
ground, which also receives the waste 
from the condensers. The bed plates 
of the engines are extended to carry the generators, although 
these are of the multipolar type. 

The whole of the generators, boosters, and balancers were 
made by the General Electric Company (1900), Limited, at 
their Salford works. There are two generators of 210 Kw. 
each, giving 420 amperes at 460—500 volts for lighting, or 
300 amperes at 500—560 volts for traction, and running at 
350 revolutions per minute. The other two are rated at 
150 Kw. each at the same pressures, and run at 380 revolu- 
tions per minute. 


All the generators are six-polar, compound-wound for 
traction, and shunt-wound for lighting, with carbon brushes. 
The series winding is placed by the side of the shunt, close 
to the pole-tips, which are made slightly wider, circum- 
ferentially, at the centre than at the ends of the armature. 
The field magnet cores are circular in section, and are bolted 
to the yoke. 

The armatures are, as usual, of the toothed core type, 
with barrel winding and massive commutators. Heavy fly- 
wheel couplings are used, and are bolted to the armature 
spider, close to the periphery, so that the shaft is not sub- 
jected to severe torsional stresses. 

We give a separate view of one of the large generating 
sets, showing these arrangements. The dynamos are capable 
of withstanding a temporary overload of 25 per cent. if 
necessary, and run sparklessly and without moving the 
brushes. 

There are two balancers, rated at 50 amperes, 230 volts 
on each side, and running at 1,050 revolutions per minute. 
Each of these consists of a double-ended armature, running 
in a single four-pole field. Two battery-charging motor- 
boosters are also provided, each consisting of two machines 
coupled together on a common bedplate. The motor is 
rated at 28 amperes, 460 volts, and the generator at 100 
amperes, 100 volts, at 1,100 revolutions per minute. "There 
are three bearings; the armatures are toothed-core, barrel 
wound. These four machines are seen in one of our views, 
which also shows the battery switch gear, and the starting 
and regulating switchboards for the respective machines. 
The battery switch is of the vertical type, with chain gear, 
and was constructed by Messrs. Dorman & Smith. The 
other switchboards referred to above are of the General 
Electric Company's make. 

The battery consists of 280 cells made by the Electrical 
Power Storage Company, in wood boxes lined with lead, 
with a maximum discharge rate of 300 amperes for one 
hour, and a maximum capacity of 750 ampere-hours. The 
cells are arranged in a single tier on two floors, in a room 
immediately behind the regulating switch, seen in our 
view. The leads from the cells are taken off in a novel way, 
being carried up into wooden troughs near the ceiling, which 
are afterwards filled up solid with bitumen. The cables are 
insulated with vulcanised rubber. 

The main switchboards for lighting and traction are 
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BALANCERS AND CHARGING BOOSTERS, WITH SWITCH GEAR. 


situated on a gallery at one end of the engine room ; they 
were designed by Mr. Collings Bishop, and made by Messrs. 
Dorman & Smith. There are five dynamo panels, each 
fitted with an I. T. E. circuit-breaker, Weston ammeter, single- 
pole double-break positive switch and fuse, three-way throw- 
over switch to put any dynamo on lighting or traction 
(coupling up the equaliser bar in the latter case), single-pole 
double-break negative switch and fuse. 

The feeder panel is fitted with 10 positive and 10 nega- 
tive vertical plug bars, which can be coupled with the single 
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pair of horizontal bus bars behind the board, and six feeder 
ammeters. The lower part of the panel is used for balancer 
ammeters, voltmeters and switches. 

The battery panel is equipped with an I. T. E. circuit- 
breaker, throw-over switch, ammeter, and single-pole positive 
and negative switches and fuses. 

[t may be remarked that the outgoing lighting feeders 


STORAGE BATTERY. 


are two-wire only, and that there is only one station pressure ; 
hence the simplicity of the board. Balancing is effected 
partly by the balancers in the station, partly by balancers 
situated on the network.  'Three boosters are provided 
beneath the switchboard gallery, for varying the pressures 
on the feeders if necessary ; these are shown in one of our 
views, with the switch gear belonging to them. Each 
booster is capable of carrying 500 amperes with a boost of 
20 volts, and is driven by a motor at 900 revolutions per 
minute. They are of practically the same size and type as the 
battery-charging boosters already described. The starting 
gear is carried on the wall on separate 
switchboards, beneath which may be seen 
the graduated resistance switches by means 
of which the series fields are shunted more 
or less according to requirements. Other 
boards are provided to carry the + feeder 
fuses and Aron meters. 

Returning to the switchboard gallery, 
the remaining features of the lighting 
board are two Kelvin voltmeters with 
a three-pole 12-way feeding point volt- 
meter switch, Weston voltmeters, and 
switches for paralleling. 

The usual Board of Trade traction 
panel, made by Messrs. Elliott Bros., is 
fixed at the end of the lighting board, and 
a small earth-connection board is mounted 
at the opposite end of the gallery. 

The traction switchboard provides for 
three feeders, each panel carrying an 
I. T. E. circuit breaker, ammeter, switch, 
and Aron watt-hour meter, with a Wurts 
lightning arrester. 

The shunt rheostats for controlling the 
dynamos are fixed at some distance in 
front of the board, as shown in our 
view. 

A door at one end of the gallery provides access to a 
gallery in the boiler house, so that the engineer-in-charge 
can readily keep an eye on practically the whole 
station. 

The feeders and distributors were supplied by Messrs. 
W. T. Glover & Co. and the B. I. W. Company, and are 
drawn into Doulton conduits; there are five concentric light- 


ing feeders of *5 square inch cross-section, and three traction 
feeders, each of 3 square inch. Each feeder runs to a 
sub-station where all the distributors are collected on one 
switchboard, these sub-stations form the main distributing 
centres, and are all connected with the works by private 
telephones. 

The section of the tramways so far constructed 
is 1} miles in length, and was equipped 
on the overhead trolley system, with 
bracket-arm suspension and side poles, 
by the Corporation staff under the 
supervision of Mr. Collings Bishop. 
Messrs. Askham Bros. & Wilson supplied 
the special work for the points and crossings, 
while the rails were made by the Barrow 
Hematite Steel Works. 

The tramears are of the double-deck 
type, and were supplied by Messrs. Dick, 
Kerr & Co. At present there are 12 cars. 
One of our views shows a car standing in 
front of the Market Hall. 

The engineer -in - chief and tramway 
manager is Mr. H. Collings Bishop, with 
Mr. J. W. Home, as chief assistant, and 
Mr. J. Slevin, as draughtsman; the 
engineers-in-charge are Messrs. A. Abrahams, 
A. Lamb and S. Lees. 

There are now about 9,000 lamps con- 
nected. A large motor load is rapidly being 
developed. 

In conclusion, we must express our 
thanks to Mr. Collings Bishop for kindly 
affording us facilities to photograph the 
works and to obtain particulars for the 
preparation of this article. 


Shock Fatality. correspondent informs us that :—** A 
carpenter whilst engaged on the roof of a building at Durban, 
leant over to drive a nail into a facia board, and his head 
came in contact with the electric lighting wires. As the 
result of shock, he seized the wires with his hands, and 
dropped to the ground dead. The remarkable part of the 
fatality is that these wires are only charged with 200 volts, 


FEEDER BOOSTERS AND SWITCH-GEAR. 


and a fatality therefrom is inconceivable. Durban is one of 
the few towns in South Africa where high-tension electric 
mains are kept underground.” In the absence of further 
details one is inclined to ask whether death actually resulted 
from the electrical shock, or from the shock sustained by the 
fall from the roof to the ground, also what was the state of 
the deceased’s heart? 


C- 
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BIRKENHEAD ELECTRIC TRAMWAYS. 


WE illustrate two of Messrs. Ernest Scott & Mountain’s 
enclosed high speed steam dynamos, which they have supplied in 
connection with the electric tramways for Birkenhead. These have 
been erected at the sub-station which the Corporation have recently 
erected in New Chester Road, adjoining the destructor buildings, 
and are to supply the electric current for the tramways for the 
southern portion of the borough. 

The plant consists of two of the makers’ enclosed compound 
central valve, self-lubricating high speed steam engines, each 
being of the following  order:— I. H. Pp., 240; diameter of 
high-pressure cylinder, 11] in.; diameter of low-pressure cylinder, 
20 in.; stroke, 10 in.; revolutions, 360; steam pressure, 140 lbs., 
condensed with a vacuum of 24 in. 

The engines are each fitted with a governor of the throttling type, 
fitted with bye-pass, enabling the steam to enter the low pressure 
cylinder direct in the event of a sudden overload being thrown on 
the engine. Steam separator with connecting pipes; cocks are also 
fitted, as well as indicator gear and usual accessories. 

The engine is fitted upon a combination bedplate of cast-iron, 
which is arranged to take the generators, which are of the firm’s 


WIGAN: LIGHTING AND TRACTION SWITCHBOARDS. 


four-pole type, with slotted drum armatures, each giving an output 
of 273 amperes at 550 volts. 

These dynamos, when running as shunt machines, with all adjust- 
ing resistance of the magnets cut-out, will be capable of giving an 
output E.M.F. of 600 volts at the normal speed. 

Each dynamo is complete with two shunt-breaking switches and 
resistances, two shunt-regulating switches and resistances, and two 
series-diverting switches for adjusting the strength of the com- 
pounding coils on the machines. 

Messrs. Scott & Mountain have also just completed four similar 
sets for the Darlington Corporation, equal to 400 H..; three sets 
tor Worksop Corporation, three sets for Worthing Corporation, and 
three sets for the Hill of Howth Electric Railway, in Ireland. 


HIGH SPEED ENGINES. 
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WE illustrate on page 717 a nigh speed engine, which is made by 
Messrs. Alley & MacLellan, of the “Sentinel” Engine Works, 
Polmadie, Glasgow. This engine is of their latest line of patterns 
of high speed engines, and has been specially designed and con- 
structed to: meet the requirements of the best present-day practice 
in central electricity supply installations. It is of the vertical 
enclosed, single-acting, self-lubricating type. 


As is well known, engines of this type are so arranged that the 
connecting rod and bearings are in constant thrust during the whole 
of each and every revolution so that not only does the engine run 
silently at all loads, but any wear which may occur is automatically 
taken up by the engine itself. This constant thrust is—like in the 
Willans engine—obtained by the use of an air buffer cylinder in 
which compression takes place on the up-stroke and expansion 
along the same line on the down-stroke without any appreciable loss 
of power. This method, which was first invented by the late 
Mr. P. W. Willans, reduces, and, indeed, almost entirely obviates, 
the necessity for excessive compression in the steam cylinders, by 
which a considerable portion of the indicator diagram is cut off, 
with consequent loss of work, also losses through condensation. 

The steam is distributed on the well-known Cornish cycle, i.e., 
after doing work on the top of the H.P. piston during the down- 
stroke it is displaced to the underside of this piston on the return 
or up-stroke, to be again discharged into the L.P. cylinders on the 
next down-stroke. 

Owing to the small range of temperature in each cylinder, this 
system is intrinsically the most economical. 

The engine is made with either two cranks set at 180° apart, or 
three cranks at 120° apart, the latter being adopted for the larger 
sizes over 200—250 B. H. P., or when the most uniform turning effort 
with a minimum amount of 
vibration is desired. The 
lines of parts are exact 
duplicates of each other, so 
all parts are interchangeable. 

The valves are of the 
balanced piston type, and 
driven direct off eccentrics on 
the main crankshaft so that 
all the cylinders and valves 
are in a line. This may at 
first sight appear to have the 
disadvantage of making the 
engine very long, but it is 
found that very little extra 
length is required, as the 
space is required to allow 
for the unusually long 
shaft bearings which Messrs. 
Alley & MacLellan make 
a special feature in their 
engine. We believe that these 
bearing surfaces are in excess 
of those in any other high- 
speed or slow-speed engine in 
the market. There is no doubt 
that this is a most desirable 
feature, as it enables the 
engine to make very long 
runs without any appreciable 
wear, thus saving wear 
and tear as well as giving 
greater economy by keeping 
the clearance spaces practi- 
cally constant for years. 

Messrs. Alley & MacLellan 
inform us that they have 
engines which have been 
running for from five to seven 
years without the necessity 
for rebabbitting these bear- 
ings or making any adjust- 
ment. The automatic lubri- 
cation, of course, also helps 
this considerably. 

The lubrication is effected 
on the well- tried splash 
method, the cranks, eccentrics, 
and other revolving parts 
dipping into the bath of lubricant—oil and water—by which the 
oil is splashed over all the bearings, which are literally bathed in 
oil the whole time. 

The engine is governed by a powerful shaft governor built direct 
on to the crankshaft end and controlling an equilibrium throttle 
valve. It has been found by most careful and exhaustive tests that 
although with a simple—or non-compound—engine, an automatic 
expansion governor gives the most economical results for varying 
loads, yet in a compound engine, and still more in the case of a 
triple expansion engine, there is very little difference between a 
throttling and a variable expansion governor so far as steam 
economy is concerned, while in the matter of close governing one 
can be made quite as good as the other. Consequently as the 
throttle valve governor has other advantages over the expansion 
governor, such as simplicity, less cost, and easy adjustment while 
running, it has been adopted for all the compound and triple- 
expansion engines. We are informed that the makers can guarantee 
that the total variation from full load to no load shall not exceed 
24 per cent. which is quite close enough for most cases, and in 
special cases where closer governing is required, 14 per cent. has 
been obtained without hunting. 

The engines are particularly suited for running either non-con- 
densing or condensing, especially under the latter condition, as there 
is a distance“ piece between the low-pressure cylinders and the 
crank chamber, thus isolating it, and allowing the piston rod and 
valve spindle packing glands to be accessible from the exterior 
while the engine is running. Steam cannot leak down into the 
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crank chamber to heat it, neither can oil escape from the crank 
chamber into the low-pressure cylinder exhaust and away to the 
condenser. The piston rod packings are all of the self-adjusting 


WIGAN: ELECTRIC TRAMCAR. 


"floating" metallic type, while the only packing gland on the 
valve spindle is subject to only exhaust steam, and so soft packing 
is used, but this gland is also open to the exterior and accessible 
while running. 


BIRKENHEAD TRAMWAYS: 


We understand that Messrs. Alley & MacLellan have their books 
well filled with orders for this engine, which is meeting with great 
appreciation, and have in hand a large number in various sizes from 
50 B.H.P. both for municipal central electricity supply 


stations and private installations for both lighting and power. 


. They are putting down additional new testing shop plant, including 


a 500 B. H.P. Babcock boiler, water measuring tanks, &c., for the 
testing of larger sets up to 750 B. H. P. 


TRAINING SCHOOL FOR STREET-CAR 
MOTORMEN.* 


To the man in the street, the running of a 38-ft. electric 
car of the underground conduit system, at a fairly high rate 
of speed, through the most crowded and busy streets of the 
world, is a matter which involves merely the turning of a 
controller-handle and of a brake-lever in obedience to the 
signals given by the conductor. But the man on the car is 
chosen, not because his work is apparently so simple, but 
because he has proved his fitness to hold his position by an 
arduous preliminary training. The heavy cars of our large 
cities cannot be controlled unless the starting apparatus be 
properly manipulated, unless the brakes are operated in a 
certain way, and cannot be safely driven through an inter- 
minable stream of wagons unless the motormen have no 
inconsiderable presence of mind and reasonably good 
judgment. 

In order to train its men to think and act with coolness 
and precision, the Metropolitan Street Railway Company 
established a training school some two years ago, in which 
ambitious recruits were to be systematically taught how to 
become not only acceptable motormen, but also fairly good 
electricians, thoroughly familiar with the mechanical and 
electrical construction of an electric car. The school was 
the first of its kind ever founded. When it was started by 
President Vreeland it was scoffed at; but the best proof of 
its success is to be found in the fact that the street railway 
companies of the largest cities have followed the example of 
the New York company. 

Before he is admitted to this training school, the applicant 
is examined by a physician. If his eyes be weak, or if he be 
not sufficiently robust, he never even sees the training school. 
The applicant who has successfully passed the physical 
examination is admitted to the school, and is assigned to 


GENERATING SETS. 


one of 30 dummy car-platforms, disposed around the class- 
room, each fitted with a controller, a brake, a ground-switch, 
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and a fuse box. 


learned his forgotten catechism and the Ten Commandments. 


The breaking of one of these rules is a sin for which almost 
But, of all offences, the 


any punishment may be meted out. 
most heinous is the neglect to remove the handles of the con- 
troller upon leaving the car. Never leave the car platform 
for an instant without removing the handles of the controller,” 


is so thoroughly and persistently dinned into the embryo 
motorman’s ears that the rule is followed in the end almost 


instinctively. Even the men who are tolerated in the school 
merely because they will not be convinced of their unfitness, 


never leave the dummy platform with the controller handles 


in place, although as a ruse they may be called by the 
instructor to his desk to receive some paltry information. 
During the few days passed on the dummy platform, the 
motorman is taught how to start his imaginary car without 
hurling the passengers from their seats, and how to stop 
gradually under ordinary circumstances, and suddenly in a 
case of emergency. The advisability of turning the con- 
troller-handle one contact point at a time, so that the power 
is applied gradually, is forcibly impressed upon him. In 


He is given a book of rules—his electric- 
car gospel—which he must learn as thoroughly as he once 


placed on the platform of the skeleton car, is instructed prac- 
tically how to operate the apparatus of which he has charge, 
and how to locate open circuits on a “dead” car, as it is 
called in road parlance. If, after having been brought to 
a stop, the ‘car refuses to move when the current is 
turned on, the motorman knows that something must be 
amiss. In accordance with the teaching of the instructor, he 
orders the conductor—usually another pupil—to switch on 
the lights. When the glow within the car shows that cur- 
rent is at hand, the motorman steps from his platform and 
examines the overhead switches on both ends of the car, not, 
however, without removing his handles. Should the switch 
handles be in proper position he iuspects the fuse boxes. If 
he finds that a fuse has been burnt out he proceeds to the 
ground switches to cut off the current, then inserts a new 
fuse, replaces the ground switches, mounts his platform 
again, and starts the car. But if the fuses be intact the 
motorman is instructed to cut out the motors in succession 
from the controler in order to ascertain which motor is 
defective. Should the lamps fail to light he examines the 
ground switches. If they be properly set and the headway 
short, he knows that nothing can be done, and that the fol- 
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order that he may obey the signals of the conductor, the 
schoolmaster conveys his orders largely by means of an 
ordinary car bell. 

When he has learnt the rudiments of his calling, the pupil 
is taught something of the mysteries of electricity. He is 
taken to the classroom controller, the casing of which is open, 
so that all who have eyes may see how it is constructed, and 
the meaning of each contact point, each resistance, is clearly 
explained. He is taught how to cut out the disabled motor 
of a car from the controller, and how to manipulate the 
reversing lever. The terms“ multiple" and * series" are 
defined, not only in unmistakable words, but objectively by 
means of the controller and the motors. 

For this purpose the classroom is equipped with an opera- 
tive skeleton car, jacked up from the floor so that its wheels 
may spin with even more freedom. than they would on the 
road. At this period the motorman enters upon the most 
difficult part of his education. On the road he must be able 
not only to run his car in a manner which will be a credit to 
his teaching, but he must also be able to locate open 
circuits whenever occasion may require. Accidents of all 
kinds may happen, and the pupil must be able to cope 
with them before he is graduated. Each man in turn is 


lowing car must push him to the terminus. But if the 
headway be sufficient he continues his inspection. Entering 
the car he lifts a trap-door and examines the leads of the 
plough by which the current is fed to the motors. If the 
circuit be open at the regular connections the leads are 
replaced in position ; but if they be properly connected, then 
the motorman knows that some injury has been sustained 
which he cannot repair and that his car must be pushed to 
the stable. This instruction in making repairs is accom- 
panied by striking illustrations of the consequences of the 
motorman's breach of the inflexible rule which requires him 
never to leave the car platform without removing the con- 
troller handles. Either the instructor or an advanced pupil 
plays the part of an excitable, forgetful motorman—the man 
who, when he finds that his car will not start, leaves his 
controller handle perhaps on the sixth or ninth point, 
frantically rushes off to renew a burnt fuse or turn a switch 
handle to its proper position, and then suddenly finds him- 
self standing alone with his car speeding away so rapidly 
that it cannot be easily overtaken. 

When a car is disabled by an open circuit, and the brakes 
Q ull the 


fail to arrest the car, the motorman ) 
reversing lever toward him, and them 0 
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handle to the sixth point. Thus the motors are placed in 
multiple and converted into dynamos, sufficient power being 
generated to stop the car almost immediately. If an emer- 
gency stop be necessary, the brake is released, the power is 
reversed, the controller handle turned to the first point, and 
sand applied to the rails. Should a fuse or automatic switch 
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car, the reversing being left in the forward position, since 
the car is already travelling backward. 

The skeleton car is provided with the usual resistance 
panels, raised, however, so that they can be readily seen, and 
fitted with lamps which clearly indicate when the resistance 
is partially or entirely cut in or out of the circuit. By means 


—— — 


ELECTRIC CAR AND SECTION OF FEEDER RAILS. 


TRAINING SCHOOL 


be blown out, the controller handle is moved to the sixth 
or ninth point, whereby the car is stopped in the manner 
already described. The motorman must also learn that, 
when on a heavy grade, an open circuit requires his attention, 
and the brake fails to hold his car, he has only to turn 
the controller handle to the sixth or ninth point to stop the 


FOR STREET-CAR MOTORMEN, 


of these resistance lamps, the controller and wiring charts, 
the men are taught that with the controller handle on the 
first point, the 1,550-volt current furnished by the power 
house passes through all the resistance; that on! the second 
point, one-quarter of the resistance is cut out; that on the 
third point, one-half the resistance is cut out; and that 
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finally, when the fifth point is reached, the motors are run- 
ning in series with all resistance out. The transition from 
the fifth to the sixth point connects the motors in multiple, 
the controller handle passing over three unmarked transition 
points. The motorman is instructed to make this transition 
rapidly, so that the motors may sustain no injury from the 
change to multiple. On the first transition point one-quarter 
of the resistance is cut in ; on the second transition point 
three-quarters of the resistance is in the circuit, the motors 
still being in series. On the third transition point, motor 
No. 2 is dropped out of the circuit. On the sixth point 
both motors are in multiple with three-quarters of the resist- 
ance in thecircuit. On the seventh point one-half of the resist- 
ance is in the circuit: and on the ninth point the resistance 
is out of the.circuit, both motors running under full speed 
in multiple. 

The training which the motorman receives on the skeleton 
car is supplemented by lectures on the method of crossing 
avenues and streets through which other cars travel. For 
classroom demonstration two sets of channel rails are used, 
separated any desired distance, to represent the breach in the 
underground conductor. The schoolmaster constantly 
reiterates the necessity of shutting off the power at the point 
indicated by long white marks on the road, and of floating 
across the break. The consequences of turning off the 
power without sufficient headway are shown by means of a 
plough used in connection with the channel rails. 

When the applicant has learnt in the school all that he 
need know, he must pass through a post-graduate course on 
the road under the guidance of an expert motorman before 
he is permitted to don the blue uniform which is his diploma, 
and to mount the platform of his own car. If the road 
practice prove that he has not fully grasped all that the 
instructor has impressed upon him, he is either sent back to 
the class-room, provided there is still hope for him, or 
summarily dismissed without ever entering the service of the 


company. The road is the crucial test which the training- - 


school graduate must withstand. There all his faults and 
all his virtues glaringly exposed are carefully observed by the 
chief instructor; and there the electric-car career of many 
an applicant ends. 

This article has been confined to the training of the 
electric-car motorman. But the school is also equipped with 
the dummy platform of an air-motor car, and with a cable- 

ip. The air-motor car is controlled with more difficulty 
than a locomotive ; and for that reason not more than 10 per 
cent. of the training-school pupils are capable of mani- 
pulating its complex starting apparatus. Nowadays the 
cable-car grip is rarely used. In 10 or 15 years the tall 
model which now stands in the class-room and towers above 
everything else will be a relic of the bygone days of the 
cable car—an interesting, antique curiosity. 


CONTRACTS OPEN AND CLOSED 


(Continucd from page 710.) 


Sunderland.—April 26th. The Corporation wants 
tenders for steam and other piping, and panels for traction switch- 
board. See “ Official Notices " April 12th. 


Nwansea.—May 3rd. Tenders are invited for the elec- 
tric wiring and fitting of the courts and offices at the (Guildhall. 


Swansea.—May 15th. The Corporation wants tenders 
for two-phase motor alternators and switch gear. See ''Official 
Notices " to-day. 


Tonbridge.—May 30th. The U.D.C. wants tenders for 
Lancashire boilers, two 50-Kw. steam dynamos, condensing plant, 
crane, switchboard, battery, mains, arc and incandescent lighting, 
house meters, &c. See Official Notices April 12th. 


CLOSED. 


Aberdeen,—Messrs. Alley & M'Lellan have secured the 
contract for the supply of surface condensers and air and circulating 
pumps, &c., for the Electricity Committee. 


| Ayr.—The contract for balancers and boosters for the 
above station has been placed with Messrs. Bruce Peebles & Co. at 
£625. 


Buxton.—4At a meeting of the U.D.C. on 20th inst., a 
resolution was passed entering into contracts with the Electric 
Construction Company for a 250 kw. dynamo coupled to a Belliss 


. T.C.T. 4 engine, for £2,825; and with the Sunderland Forge 


and Engineering Company for two 43-kw. dynamos coupled to a 
Belliss E.C. 6 engine, £1,269. 


Colwyn Bay.—The D.C. received several tenders in 
connection with the extension of the electric lighting plant, and a 
contract was given to Messrs. Bertram Thomas & Co., Manchester, 
for water-tube boiler, &., £1,298; switchboard work £63, and a 
dynamo, £1,347. i 


Darban.— Messra. W. A. Baker & Co., Limited, of 
Newport, have secured the contract for the whole of the iron and 
steel work for the new electric tramway for the Durban (Natal) 
Corporation. 


Leith.—The E.L. Committee has accepted the offer of 
the India-Rubber and Gutta-Percha Company, to supply a new 
steam dynamo for £3,398. 


Stirling.—The Lighting Committee recommended that 
at last week's Council meeting the tender of Messrs. Arnott and 
Company, Coatbridge, for the two new boilers, in connection with 
ihe electric lighting, be accepted, the work to be completed in 20 
weeks. The tender amounted to £1,280. The recommendation 
was adopted. 

The Lighting Committee has contracted with Messrs, Callender's 
Company to supply certain electric light cable at 1s. per yard. 


Walthamstow.—The Council recently decided upon 
certain mains extensions, and has now contracted with Messrs. 
Suter & Co. for the supply of another engine and dynamo at £2,250. 


FORTHCOMING EVENTS. 


. 4 


Friday, April 26th.—At 8 p.m. Society of Arts. Howard Lecture, 
by A. C. Eborall, on “Polyphase Electric Working 
(Lecture I.) The general treatment of polyphase 
problems: two-phase and three-phase systems—The 
general requirements of polyphase plant—Polyphase 
generators: standard types and leading features of 
design—Efficiency and pressure regulation—Short 
circuit current and pre-determination of the pressure 
drop on non-inductive and inductive loads. 


At 7.40 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. General meeting in the Lecture 
Hall of the Sunderland Literary Society. Mr. G. M. 
Brown will reply to the discussion on his paper on 
“ Some Attempts to Increase the Efficiency of Marine 
Boilers,” and the discussion on Mr. E. Griffith's paper 
on Water-Tube Boilers,” will be resumed. 


Saturday, April 27th.—Institution of Electrical Engineers. (Stu- 
dents’ Section.) Visit to the works of Messrs. Easton, 
Anderson & Goolden. 


North-East Coast Institution of Engineers and Ship- 
builders (Graduate Section). Meeting in the Institu- 
tion Rooms, Newcastle-upon-Tyne. 


Monday, April 29th.—At 8 p.m. Society of Arts. Cantor Lec- 
tures IL, “Alloys,” by Sir William C. Roberts- 
Austen, F. R. S. 

Tuesday, April 30th. — At 8 p.m. Institution of Civil Engineers. 
Annual general meeting. 


Wednesday, May 1st.—At 5 p.m. Royal Society. Annual meeting, 


At 7.30 p.m. Institution of Electrical Engineers (Students' 
Section) Meeting. Paper to be read, “ The Applica- 
tion of Electric Power to Machiue Tools," by C. B. 
Nixon. 


Thursday, May 2nd.—Roóntgen Society. Meeting; paper by J. 
Cadett on Some X Ray Improvements.” 


At 8 p.m. Civil and Mechanical Engineers’ Society. 
Meeting at Hotel Victoria, Northumberland Avenue, 
S. W.; paper on The Storage of Electricity," by 
A. H. Allen. 


At 8 p.m. Institution of Electrical Engineers. Ordinary 
general meeting at Institution of Civil Engineers. 
Papers on “An Instrument for Measuring the Per- 
meability of Iron and Steel,” by ©. G. Lamb and 
M goad and A Watt-Hour Meter,” by Frank 

0 en. 
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Friday, May 3rd.—Society of Arts Howard Lecture, by A. C. 
Eborall, on “Polyphase Electric Working." Lec- 
ture II.— The parallel running ef polyphase generators 
—The testing of large generators—Polypbase trans- 
formers: standard constructions and arrangements— 
Efficiency and drop; pre-determination of the latter 
on non-inductive and inductive loads—The heating of 
large transformers—Synchronous polyphase motors. 

At8 p.m. Institution of Junior Engineers. Meeting at 
Westminster Palace Hotel. The Northcott Prize 
Paper, on “ How may the best efforts of Employers 
and Employed be exerted for their Mutual Advan- 
tage, and for the National Benefit ? " by Mr. William 
Powrie. 

Saturday, May 4th.—Institution of Electrical Engineers (Students’ 

| Section) Visit to the Davies Street works of the 
Westminster Electric Supply Corporation. 


NOTES. 


The National Electrical Contractors’ Association.— 
Some weeks ago we referred in these columns to the move- 
ment which had been inaugurated with a view to forming a 
National Electrical Contractors’ Association. Of necessity 
the progress of the Provisional Committee is slow, as one of 
the duties laid upon it was to foster the formation of local 
associations in London and the provinces, with a view to 
their future affiliation with the proposed National Associa- 
tion. With regard to London, we understand that steps are 
being taken to form four local associations, one each for the 
eastern, western, northern, and southern districts. We are 
asked to invite all London electrical contractors, who are in 
sympathy with the movement, to at once communicate with 
Mr. Thos. Guthrie, convener of Provisional Committee, at 46, 
Queen Victoria Street, E.C., on the subject, with a view to 
convening meetings in the several districts as early as pos- 
sible for the purpose of forming the local associations. 


Glasgow Exhibition.— The press view of the Glasgow 
International Exhibition was held yesterday (Thursday). 
The public opening ceremony will be performed on Thursday 
next by the Duke and Duchess of Fife. 

The impression left upon us after a preliminary round of 
the Machinery Hall is that although many stalls are still 
incomplete, the exhibits, as a whole, are in a more forward 
state than is usual. The opening day should find them 
practically finished. The collection of machine tools, 
engines, dynamos, &c., is most interesting. American tools 


are largely represented, but British manufacturers are well to : 


the fore, and the Exhibition as a whole is well worthy of a 
visit. It is the largest and most comprehensive ever held in 
the United Kingdom. The Art Section, housed in a 
magnificent building, is the gem of the Exhibition. 


Mining Safety Lamps and Motive Power.— Messrs. 
8. F. Walker and H. Ravenshaw, at the last meeting of the 
Institution of Electrical Engineers on the 18th inst., replied 
to the discussion on their respective papers. Mr. Walker 
mentioned that the Sussmann gas-detecting apparatus was 
based on the occlusion of hydrogen by spongy platinum, but 
another means adopted was the diffusion of gases. There 
were three well-known means of securing lamps against inter- 
ference (1) a set screw, (2) a lead rivet, and (3) the mag- 
netic lock ; but all of these could be tampered with, and if 
an ordinary lamp was opened, the consequences might be 
disastrous. The electric lamp put a miner in the position of 
a man who had no matches in his pocket and therefore could 
not strike a light. As carbonic oxide was always present 
after an explosion, caused by the ignition of the coal dust 
lying about a mine, it appeared that a detecting apparatus 
showing the presence of this gas would be of immense use. 
If a miner would carry a battery strapped round his waist, 
the problem was solved and an efficient lamp could be made 
ut once. Mr. Ravenshaw explained that old winding 
engines could be used for dynamo driving, not those actually 
used for winding. 
through by things falling down a shaft. In timbered shafts 
the cables could be put at the back of the cross timbers, but 
in other shafts they should be placed at the sides. To hang 
them, the drum was taken to the bottom of the shaft, the 
cable was fastened on the cage which was then wound up. 


Cables were knocked about but not cut 


The cables were fastened every 100 yards by cleats with 
tension gear. No joints were permitted in the shaft. A 
non-inductive resistance placed in parallel with a magnet coil 
only wasted a very small percentage of the power, and it 
enabled the shunt to be broken without a flash. Extreme 
economy does not have to be considered in a pit, the 
great thing is to get the work done. Mr. Ravenshaw 
emphasised the field that was open for motor . builders in 
dealing with surface work of collieries if this were only 
pushed. For example, colliery engines were so inefficient 
that where 70 tons of coal a week was burnt, the work could 
be done by modernising the plant on 20 tons. Referring to 
polyphase motors, he said that makers should strive to produce 
a motor with no slip rings but with good starting torque. 


Proposed Visit of Workmen Abroad.—It is all very 
well to grumble because the British workman does not 
appear to grasp the reality of foreign competition. Many 
of them have never been abroad. Those who would go 
cannot afford it. "Those who can afford it, and there arc 
many, won't go. Mr. Tom Westgarth in Cussier’s Maguzine, 
proposes to get up & deputation of working men to visit 
the Continent and America, so asto see for themselves 
what is being done by rivals. The idea is certainly a 
capital one, if it can be carried out. We think much good 
might accrue from the scheme proposed, if it could be well 
managed. Those who go ought to be open-minded and 
willing to see the best. Unfortunately, most travellers are 
too occupied with secing the worst. We hope that 
if the scheme is adopted, many of the employers will go 
with the men, for now that the employers have regained 
command in their own shops, they are remarkably backward 
in instituting the reforms they once professed to admire. It 
is said that a number of firms have already expressed their 
willingness to help. To be of any value, the number of 


„ delegates should be considerable, and drawn from all over 


the country, and there should be provision made for collect- 
ing and publishing information as to output, and our own 
firms ought to put their own plant and its output into com- 
parison, so that all may read. There should be published a 
whole works wages list from several places—names might be 
omitted, but sufficient description of the locality given. 
We fancy that what will be most striking will be the small 
wages here in the small country towns—not that the men 
are not perhaps fully as well off—and the large wages of 
special branches. That wages are far above the standard of 
living isamply proved by the 30 or 40 hours per week which 
men work in some occupations to earn a living. 


Chamberlain & Hookham, Limited, v. the Bradford 
Corporation.—In the Court of Appeal on Wednesday, 
before Lords Justices Collins and Stirling, the case of 
Chamberlain & Hookham, Limited, “. the Bradford Cor- 
ee was mentioned by Mr. Moulton, K.C., who applied 
or leave to introduce certain fresh evidence in an appeal 
which had been set down in the action. Learned counsel 
stated that in the Court below a point had been made as to 
the magnetic strength of two magnets. 

Mr. Bousfield, K.C., who appeared on the other side, said that if 
his learned friend was only going to ask that the motion should 
stand over until the hearing of the appeal, it might save the Court a 
deal of trouble if he stated his intention not to oppose it. 

Mr. Moulton said there was only this point. They were unable 
at the time to increase the strength of the magnets, but since the 
trial, measurements had been made of exactly similar magnets and 
in their opinion there had been a mistake of 20 or 30 times. Now 
all ne asked was that before the appeal came on, and without pre- 
judice to any question, one witness on either side might be 
examined with reference to the strength of these magnets. He 
might name Mr. Swinburne as a very suitable person, and he sup- 
posed his learned friend would desire either Prof. Ewing or Prof. 
Adams. 

Mr. Bousfield said he saw no objection, and their Lordships, by 
consent, therefore directed the motion to stand over until the hear- 
ing of the appeal. 


The Metropolitan E.S. Company v. Gender.—Tlic 
report of this case, of which we publish an instalment in this 
issue, will, we think, be well worth reading by reason of the fact 
that the main point raised is one which, to our knowledge, has 
not arisen before in connection with electric supply matters. We 
shall conclude our report in next week's issue. The decision 
of Mr. Justice Buckley was-that the supply company ought 
to have the injunction asked for. | 
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The Opening of the Glasgow Tramways System.— 
The formal opening ceremony took place on Wednesday. 
A large number of members of the Corporation and visitors 
assembled at City Chambers at 11.30 a.m., and drove to 
. the Pinkston generating station. After arriving at the 
Station and inspecting the generating plant, &c., the first 
of the large Allis engines was started by Lord Provost 
Chisholm, who was then presented with a large silver flower 
bowl by Mr. Rosenthal, on behalf of the Babcock & Wilcox 
Company. The second Allis engine was then started by Mr. 
Walter Paton, convener of the Tramways Committee, who 
was presented with a similar memento by Mr. Duncan Stewart, 
on behalf of Messrs D. Stewart & Co., Limited. Lastly, 


Mr. Phillips, of Mirrlees, Watson & Yaryan, Limited, 


presented Mr. John Young with a silver bowl. The com- 
pany then returned to the city, where nine trolley cars were 
in waiting, and were taken to the Exhibition and back 
over part of the newly equipped tramways, Afterwards the 
visitors were entertained at luncheon by the Corporation. 
After the loyal toasts, Sir James Bell, proposing the 
Tramways Committee, and the success of the new under- 
taking, remarked that the scheme was taken in hand in 
1894, and claimed for Glasgow the honour of being the 
pioneer of municipal electrical tramway enterprise. Already 
the receipts had exceeded £10,000 in one week.  Bailie 
Paton, in reply, stated that, owing to the successful manage- 
ment of the undertaking, prior to the conversion to electric 
traction, the capital outlay had been entirely repaid and the 
electrical scheme was started with a clean sheet. At present 
44 route-miles of double track had been equipped, and 
eventually this will be increased to 75 route-miles. The 
Pinkston station had already cost £500,000, and the total 
capital outlay would ultimately be £2,000,000. All the 
lines leading to the Exhibition will be in full operation on 
the opening day. The Bailie concluded with a tribute of praise 
to the administrative ability of Mr. John Young and his 
staff, and to the engineering skill and energy of the con- 
sulting engineer, Mr. H. F. Parshall. The Provost of Govan 
proposed the toast of The Tramway Officials and Engineers 
in a eulogistic speech, and in reply, Mr. Young dwelt on the 
difficulty of pushing on the work when all the engineering 
works were busy ; everthing was ready but the power station. 
Mr. Parshall, in replying, said that the Corporation of Glas- 
gow would shortly be in possession of the finest power station 
in the world ; there was nothing to equal it in the United 
States. He had adopted the polyphase system, of which the 
advantages had been demonstrated elsewhere, with a view to 
providing an up-to-date installation on a universal system 
which could be applied to lighting, traction, or any other 
purpose equally well. Mr. Parshall concluded with a warm 
testimony to the excellence of the organisation of the tram- 
ways department. Mr. McCartney then presented Mr. 
Wm. Clark, chief tramways engineer, with a silver flower 


bowl on behalf of the contractors, in token of their high | 


esteem. Councillor Graham proposed the toast of the con- 
tractors, in reply to which Mr. R. W. Blackwell con- 
gratulated the Corporation on their magnificent power house 
* unequalled on earth," and expressed the contractors’ 
hearty appreciation of the cordial assistance they had received 
from the Corporation and officials. | 


— — 


Obituary.—We regret to learn from our contemporary, 
Industries (Durban), of the death of Mr. J. W. Logan, 
M. I. M. E., which occurred at Cape Town on March 17th. 
Mr. Logan was the South African representative of 
Messrs. Davey, Paxman & Co., Limited, of Colchester. 

We learn with deep regret of the death of one of the most 
distinguished of American scientiste—Prof. Henry Augustus 
Rowland, Professor of Physics at Johns Hopkins University, 
Baltimore. A fairly detailed notice of his career appeared in 
the Times for Monday last, from which we abstract a few 
pointe :—“ Prof. Rowland exhibited a strong bent towards 
‘scientific pursuits from an early age, and during his school- 
days spent most of his time in making chemical and electrical 
experiments, when in the opinion of his instructors he ought 
to have been devoting himself to Latinand Greek. At Troy 
he graduated as a civil engineer in 1870, and for a short 
time he acted as a railway engineer, but the occupation was 
not congenial, and he abandoned it to become instructor in 


natural science at Wooster University, Ohio, whence he soon 
moved back to Troy as assistant professor of physics. Here. 
he carried out some of the earliest exact measurements of the 
magnetisation produced in iron and nickel by magnetising 
forces, elaborating for this purpose an original system of 
absolute unite, But he failed to secure recognition of this 


work in America at that time, and even to obtain publication 


of the papers in which it was described ; indeed, it was on 
this side of the Atlantic that its value was first perceived. 
When Clerk Maxwell's * Electricity and Magnetism " was 
published, Rowland found in that book many points in 
common with his work, and accordingly sent an account of 
his own researches to that great physicist for his consideration. 
The result was that they were immediately appreciated. In 
1876 at Baltiniore he engaged in one of his most important 
researches—a new determination of the mechanical equivalent 


of heat on a larger scale and with more elaborate refinements 


than had been employed by Joule. But he was probably 
best known for his work on diffraction gratings and spec- 
troscopy. Prof. Rowland received numerous honours, both 
in his own and in other countries, So far as England is 
concerned, he was an honorary member of the Physical 
Society, the Manchester Literary and Philosophical Society, 
and the Cambridge Philosophical Society, and was elected a 
foreign member of the Royal Society in 1889. He was born 
in 1848." | 

On Monday, 22nd inst., took place the funeral of Mr. 
Thomas Barlow, who for nearly 30 years has filled the post 
of Sub-Controller, and recently of Deputy-Controller, of the 
Central Telegraph Office. Mr. Barlow was seized with a 
paralytic stroke on Thursday, 18th inst., whilst at Her 
Majesty's Theatre, and was removed to Charing Cross 
Hospital, where he expired during the afternoon of the 
following day. "The deceased was much respected, and the 
suddenness of his death caused great pain and sorrow. His 
age was 61 years. The interment was attended by a nume- 
rous company of telegraph friends. Among the mourners 
in close attendance on Mrs, Barlow and her son was Mr. E. 
May, the Controller of the Central Telegraph Office, and 
among those present at the church and graveside we noticed 
Sir Henry C. Fisher, late Controller, C. T.O., Mr. Hookey, 
engineer-in-chief, Mr. J. T. Hill, late Assistant-Controller, 
C.T.O., Mr. Joseph Eames, Assistant-Controller, C. T.O., and 
Messrs. Warmington, Coates, Hilton, Aldous, Kennett, and 


a very considerable gathering of superintendents and 


assistant-superintendente. The Postal Telegraph Clerks’ 
Association, representing the staff of the C.T.O., sent a 
magnificent wreath, and Messrs. C. H. Garland and G. W. 
Flood were present as delegates from that body. The service 
took place at Christ Church, Crouch End, and the interment 
in a beautiful spot in Highgate Cemetery. The early hour 
(11 a.m.) prevented many sympathisers from attending, but 


. a goodly number collected at the graveside, and a large col- 


lection of splendid wreaths testified to the universal respect 
in which the deceased gentleman was held. 


Personal.—Te Calico Printers’ Association, Limited, 
have recently engaged Mr. Wm. Cotsworth to carry out 
extensions to their electrical plant, and to further the appli- 


cation of electricity in their industry. Mr. Cotsworth is 


resigning his position as manager for Messrs. Drake and 
Gorham, in order to take up his new appointment. 

Messrs. Clayton & Co., electrical engineers, &c., ut 
Huddersfield, ask us to state that Mr. Charles G. Hampson 
is no longer in their employ as representative. 

Mr. W. Alan Fraser, borough electrical engineer of Lan- 


caster, who not long ago returned from the war under cir- 


cumstances with which our readers are already familiar, has 
been appointed borough electrical engineer at Nelson at a 
salary B £300 per annum, it being the Council's intention 
to lay down a new station for lighting and tramways. 
There were 62 applicants for the post. Mr. Fraser was 


. formerly at Edinburgh. 


Mr. J. Gresham Barber has joined the staff of Messrs. 


Drake & Gorham in their Manchester branch, and has con- 


sequently resigned his position as manager of the electric 
department for Messrs. T. B. and W. Cockayne, Limited, 


Sheffield. He will take up his new duties in about a month's 


time, 
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The South-Western Polytechnic.—The annual con- 
versazione and prize distribution took place last Saturduy 
evening, Sir William H. Preece, F.R.S., performing several 
interesting functions in connection therewith, and also 
declaring open certain new buildings, which has just been 
completed at a cost of £10,000, this sum including their 
equipment. Sir William, after distributing the various 
awards, addressed a few words of counsel to the large number 
of student minds which formed his audience. Mr. R. C. 
Antrobus (chairman of the Governing Body) was in the chair, 
and among those present, were the following : 'The principal, 
Prof. Tomlinson, F.R.S., Sir Alexander and Lady Binnie, Prof. 
Schwartz (head of Electrical Engineering Department), and 
Prof. Pullen (head of Mechanical Engineering Department). 
In the list of matriculated students of the day college who 
have obtained positions in electrical engineering upon 
leaving the Polytechnic, we notice several who are in the 
employ of prominent electric lighting companies, electrical 
contractors, and municipal electrical departments, or are 
engaged in electric railway work. The programme of general 
arrangements on Saturday evening was in every way an 
excellent one, with a variety of scientific lecturettes, exhibi- 
tions, workshop and laboratory inspection, musical and other 
similar attractions. 


Tunbridge Wells Telephones.—A statement appeared 
in the Pall Mall Gazette a few nights ago to the effect that 
a telephone user residing at Brenchley, who was paying the 
National Company a fee of £60 per annum, is to be charged 
by the Tunbridge Wells Town Council a modest fee of one- 
tenth to one-twelfth that sum. It isa pity that the whole 
truth was not stated, as such half-truths are distinctly 
mischievous and misleading. The facts are as follows :— 
'The line provided by the company is nearly ten miles long, 
running direct from Brenchley into the National Company's 
Tunbridge Wells exchange. The quotation given by the 
Tunbridge Wells Corporation is subject to a local exchange 
being opened in the village, in which case the line can be 
provided at the ordinary tariff rate without any charge for 
additional mileage. If there were sufficient support in the 
village to enable the National Company to open a sub- 
exchange there, the company, of course, could also quote th 
ordinary rate. i 


Poulsen's Telegraphone.—4A few days ago we had the 
pleasure of seeing and hearing this instrument at No. 2, 
Angel Court, Throgmorton Street, and satisfied ourselves 
that the praise which was showered upon it when it was first 
brought forward was wholly justified. The speaking is 
singularly clear, and the instrument is so sensitive that it 
readily records words uttered in a low tone. Descriptions of 
it appeared in our issues of April 27th, and October 12th, 
1900 ; we shall shortly supplement these by photographs of 


the actual apparatus. It is without doubt one of the most : 


ingenious and beautiful applications of electro-magnetism 
ever devised. 


Water-Tube Boilers,—In reply to Mr. W. Allan in the 
House of Commons on Monday, Mr. Arnold-Forster said 
that eight water-tube boilers of the Dürr type had been 
ordered from Germany. The total cost of the boilers is 
£19,450, and they are to be placed on board H.M.S. Medusa. 
They have been guaranteed by the makers to give 155,000 Ibs. 
dry steam per hour from feed water at 80? F., and with an 
air pressure of 14 in.; 104,000 lbs. per hour with J in. air 
pressure (that used for continuous steaming) ; and 80,000 Ibs. 
per hour with natural draught. 


Appointments Vacant.—The committee of the National 
Physical Laboratory will shortly appoint & superintendent 
of the engineering department at £400 per annum ; one or 
two assistants in the physics department at £200 to £250 
per annum ; one assistant in the physics department at 
t200: also a number of junior assistants at £100 to 
£150. An assistant engineer is wanted for Eastbourne elec- 
tricity works. Sce our Official Notices " to-day for details. 


For Sale.— The Birmingham City Council is offering 
for sale three Willans-Crompton steam sets with compound- 
wound dynamos, See our “ Official Notices to-day. 


McDonnell v. Heyl-Dia.—At the Manchester Assizes, 
Thomas McDonnell, foreman cable maker, brought an action 
against G. E. Heyl-Dia, managing director of the St. Helens 
Cable Company, Limited, for damages for detention of a 
share certificate. Plaintiff's case was that in return for 
services rendered, he had been presented with 10 fully paid-up 
Shares in the company, but after he signed the certificate, it 
was taken by the defendant, who now alleged that the shares 
were only to be given to the plaintiff conditionally on his 
giving satisfaction to the defendant. Mr. Justice Darling 
ordered a return of the certificate to the plaintiff, failing 
which he awarded him £200 damages. 


Wigan Electricity Works.— The electric light and 
tramway works at Wigan, which we describe in this 
issue, were opened on Wednesday. At the invitation of 
the chairman of the Electric and Tramways Committee 
(Mr. Councillor Worthington), the members of the 
Council and their wives assembled at the works to 
witness the ceremony and afterwards inspect the works. 
The Mayor (Mr. Councillor Fyans) performed the opening 
ceremony. Councillor Worthington presented his worship 
with a silver key, and in doing so explained that the cere- 
mony would have been performed earlier in the year but for 
the lamented death of Queen Victoria. The Mayor referred 
to the advantage the works would be to the town, and then 
started the engines and declared the works open. 


Manchester Tramways.—The Corporation have com- 
menced running a tramcar by the overhead wire system 


in Queen's Road, Cheetham, but at present it is 


contined to the tuition of drivers and conductors in the 
employ of the Manchester Carriage and Tramways Company. 
Tuition is also being given at Longsight. The announce- 
ment has been received with gratification by the members of 
the Corporation Tramways Committee. ^ | 


Institution of Mechanical Engineers.—Last Friday 
night Mr. W. H. Maw delivered his presidential address 
before the members of this Institution. He had a good deal 
to say about the education of young mechanical engineers, 


Appointment, — Mr. Norman has been appointed 
borough electrical engineer for East London, South Africa. 
He was previously assistant to: Mr. Roberts, borough elec- 
trical engineer, Durban. | 


NEW COMPANIES REGISTERED. 


Electrical Supplies, Rubber aud Ebonite Company, 
Limited (69,894).—' This company was registered on April 20th, 
with a capital of £1,000 in £1 shares, to carry on the business of 
manufacturers of and dcalers in electrical machinery, cables and all 
accessories required for electric lighting, traction and power, and of 
and in all things necessary or useful for carrying on such business 
or usually dealt in by persons engaged therein. The first sub- 
scribers (each with one share) are:—Albert E. Page, Temple 
Buildings, Albert Street, Nottingham, chartered accountant; Alfred 
C. W. Rogers Temple Buildings, Albert Street, Nottingham, 
chartered accountant; Bernard Barnett, 4, Belvoir Road, West 
Bridgford, Nottinghamshire, clerk; Samuel H. Page, 12, Vickers 
Street, Nottingham, lace manufacturer's manager; William H. Page, 
Yorkshire Chambers, Sheftield, electrical engineer; Edgar Senior, 
8, Ossington Villas, Sherwood Street, Nottingham, clerk ; and Angus 
McGougan, 30, Shakespeare Villas, Nottingham, clerk. No initial 
public issue. The subscribers are to appoint the first directors ; 
qualification, 25 shares. Registered office, Yorkshire Chambers, 
Angel Street, Sheffield. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Charing Cross and Strand Electricity Supply 
Corporation, Limited (29,122).— This company's annual return 
was filed on April 10th, when 50,000 ordinary and 50,000 prefer- 
ence shares were taken up out of a nominal capital of £800,000 in 
80,000 preference and 80,000 ordinary shares of £5 each; £5 per 
share has been called up, resulting in the receipt of £500,000. No 
mortgages or charges. 
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Chelsea Electricity Supply Company, Limited 
(20,468).—This company’s annual return was filed on April 4th, 
when 44,436 ordinary, 6,000 preference, and 500 founders’ shares 
were taken up out of a nominal capital of £400,500 in 74,000 
ordinary, and 6,000 preference shares of £5 each, and 500 founders’ 
shares of £1 each ; £5 per share has been called up on 28,143 
ordinary, and 6,000 preference, and £2 per share on 9,627 ordinary 
shares, resulting in the receipt of £189,969; £33,830 considered as 
paid on 6,666 ordinary, and 500 founders' shares. Mortgages and 
charges—£150,000 debenture stock, and £88,000 buildings. 


Westminster Electric Supply Corporation, Limited. 
—This company's annual return was filed on March 19th, when 
109,520 shares were taken up out of & nominal capital of £550 ,000 
in 110, 000 shares of £5 each; £5 has been called up on each share, 
resulting in the receipt of £547,600. Mortgages and charges, 

250,000. 


SUPPLY STATION ACCOUNTS. 


THE increase in private supply load is the 


Bradford marked feature of last year’s accounts of the 
Corporation Bradford Corporation. The total increase is 
Electricity over a million units; of this about two-thirds is 

Accounts. derived from private consumers, the remainder 


being accounted for by the trams, which took 
nearly a million units themselves. The load factor is not quite so 
good, as the load has increased more rapidly in proportion to the 
output than in the previous year. 


GENEBAL STATEMENT. 
1899. 1900 
£210,055 


Increase. 


Total capital expenditure e 


Number of units sold  ... .. 2,416,130 8,424,658 1,008,528 
Numberof30-wattlampsconnected 132,631 172,741 40, 110 
Maximum load in kw. 2,010 2,742 732 
Gross revenue ps .. £30,455 438, 547 £8,092 
Gross expenditure iu . 413,495 420,502 £7,007 
Gross profit 26s .. £16,960 £18,045 £1,085 
Average price per unit sold ..  282d. 249d. — 33d. 


ti. e., £215 146, less depreciation, £8,787. 


1 


The revenue account shows a slightly greater increase than in the 
previous year. The increases in power supply and traction load 
have caused the return per unit to drop 4d. The sales are spread 
over the different classes of consumers thus:— 


Pubho Private lighting. Motive power. Tramways. 
lamps. Charged 2d. for inter- 
51 arcs of Charged at 44d. per mittent, and 1d. for 
600 watts unit less 23 , continuous use. 
coosumed. and free lamps. Heating at 9d. per unit. 
76,445 1,461,262 unita. 933,455 units. 953,496 
units. — „TTT units. 
£524. £30,980. £3,973. 


. The motor and arc lamp department earned £1,471 from hire, 
and £389 from sales of apparatus, and cost, £1,523, leaving a profit 


of £337. 
REVENUE STATEMENT. 


1899. 1900. 
Per unit. Gross, Per unit. Increase. 


Gross 
Bale of energy .. - . £28,367 2:82d. 285,477 249d. — 33d. 
Meter rens 839 08d. 1,078 07d. — Old. 
Sale of ! „ &c., and hi : : " ; 
| 3 olom ahd arc lamps T 1,247 13d. 1,988 14d. +'Old. 
Sundry rente 2 00d. 4 00d. 00d 
Gross revenue . . £30,455 3 03d. £38,547 270d. — 33d. 


— — — — —— —ä—ü4——— 


The public lighting has not been extended as in 1899. There 
were 51 arcs and 12 incandescents. The general figures for the past 
three years are :— 


Units generated. Private supply. Public lighting. Tramways. 
1898 . 1,568,459 1,184,996 32,291 202,019 
1899 ... 2,828,841 1,738,844 59,004 618,282 
1900 4, 141,284 2,394,717 76,445 953,496 


The plant installed totalled 3,600 kw., ard the maximum loads 
were lighting 2,275 K W., and traction 467 kw. 

The cost of coal has gone up from 33d. in 1897 to ‘42d. last year, 
but the increase was wiped out by a reduction of 06d. in wages. 
As repairs have risen by over id., this adversely affected works 
costs. A drop of merely pod. in establishment charges brought 
down the alteration in total cost to an increase of ,',d., and it there- 
fore stands at 3d. below 1897. Rent, rates, &c., have more than 
doubled, showing that the gross of this item in 1898 was unduly 
low. Mr. Chattock is ably continuing the excellent work of Mr. 
Gibbings. 


£941,410* 231,355 


Cost o» PRODUCTION. 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Increase. 
Coal £3,579 36d. £5,976  *49d. + 06d. 
Oil, waste, water a} 640 06d. 881 06d. ‘00d. 
pagarine,Toom sores d 
in generation and distri- | 2,553 25d. 2,724 19d. — 00d. 
Repairs and maintenanoe of | 
abr de. and street] 1,465 15d. 4,240 30d. 4 15d 
lamps — 

Works costs .. £8,237 82d. £13,821 » 97d. ＋ 15d 
Rent, rates and taxes 2| 928 ‘09d. 1,9903  *18d. + 04d. 
E 1M. 1846 11d. — 014 

neer, 5 ove f 1,164 12d. 1, ° ae. 
General — 
; law harte 21 1,659 16d 1029 07d. — 09d. 
uranoe 
Other expenses“ 1,507 15d. 2,203  *16d. ＋ 01d 
Total costs .. £13,495 1:34d. £20,502 1*44d. ＋ 10d. 


* Incandescent lamps and maintenance, &c., of arc lamps and motors on hire. 


Although the profit statement only shows £2,731 transferred to 
the depreciation account, the actual sum was £4,181, being made up 
to this by some of the net profits of 1899 and previous years. As 
financial charges have risen by £3,484 and gross profit only by 
£1,085, the net profit last year was £2,399 less than in 1899. 


PROFIT STATEMENT. 


1899. 1900. 

Interest on loans and overdraft £5,083 £5,830 

Sinking fund for repayments .. re 6,747 9,484 

Net profit carried to depreciation fund. 3,816 2,731 
ü carried forward ss T 855 ee 1,314 — 

Gross profit... . £16,960 £18,015 


In 1897 the electricity supply undertaking of 


Sunderland the Sunderland Corporation had to charge a 
Corporation deficit of £603 to the rates; the corner was 
Electricity turned in 1898, when a profit of £352 was 
Accounts. made. In the latter year the units sold 


increased by over 200,000 in a total of 472,000, 
and this growth has been very nearly maintained, for the increase 


in 1899 was 168,000 units. The business done has necessitated a 
new central station, for which a site has been negotiated in Hylton 
Road, and here will be concentrated the future principal plant, 
room being provided for at least 15,000 H. p. At the end of 1898 

the capacity of the old, or Dunning Street, works was 693 Kw., to 
which in the next year were added three 200-H. P. sets, and further 
extensions of four 420-H. P. sets for lighting and traction have since 
been fixed. When these are completed, the Dunning Street works 
will occupy the whole of the available site, and contain 1,980 kw., 
or 3,600 H.P., for which the cost per kw. will be £56. Mr. J. F. C. 
Snell, the engineer for both lighting and tramway schemes, has 
converted the residential district from alternating to continuous 
supply, making one uniform system throughout the town, and has 
fixed a number of section pillars on the mains. 


GENERAL STATBMENT. 


1898. 1899. Increase 
Total capital expenditure .. £61,931 283,747 £21,816 
Number of units sold  ... . 472,343 640,079 — 167,736 
Number of lamps connected  ... 25,017 85,024 9,407 
Maximum kw. demanded — 414 682 268 
Gross revenue £6,959 £9,804 22,845 
Gross expenditure... .. £4,103 £5,757 — £1,652 
Gross profit 9" .. £2,854 £4,087 £1,193 
Average price per unit sold is 3:41d. 8°50d. — 4 09d 


The receipts from sale of energy stand at 34d. pez unit, which is 
low for a station selling less than two-thirds of & million units, and 
is second, having regard to output, only to Oldham for the year in 
question. A small increase in the sales of lamps, &c., brings the 
receipts from all sources up to 34d. per unit. 


REevENUER STATEMENT. 


1898. 1899. 
Gross. Per unit, Gross. Per unit. Increase. 
Sale of energy.. £6,713 3°41d. 49, 338 3°50d. + 09d. 
Meter rents " ex 187 "10d. 272 10d. ‘00d. 
Supply of b Ro. ne 15 ‘Old. 162 ‘06d. + O5d. 
Sundry rents & deposit fees 44 ‘02d. 32 Old. — Old. 
Gross revenue £6,959 354d. £9,804 367d. 1 13d. 


The rise in the price of coal was equivalent to an increase of over 
50 per cent. in that item alone, and meant 4d. rise per unit. 
Taking wages and repairs together, owing to the attendance on, and 
repairs of, street lamps not being separated in the accounts, all the 
other items have fallen, and the influence of coal is only to increase 
works costs by 4d., and total cost by less than vad. per unit. 
Eliminating street ‘lighting, Mr. Snell gives the works costs at 
1:32d. in 1898 and 1:48d. in 1899, for the same years the totai cost 
was similarly 1:99d. and 2°10d. 
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Cost o» PRODUCTION. 


1828. 1899. 
Gross. Pcrunit. Gross. Per unit. Increase. 


Coll .. .. . . . : j 
Oll waste, watezand’ engine} 231 12d. 231 10d. 024. 
EY eneration and at 1,040 53d. 1,072 40d. — 13d. 
F | "" 
dynames 4o. ending 4 ‘23d. 715  *97d. + 04d. 
and repairs to street lamps 

Works cost ... £2,782 141d. £4,095 153d. 12d. 
Management > ge nsen, 311 16d. 320 12d. — 04d. 
neer, secretary, clerks, j 719 36d. 954  *36d. ‘00d. 
Generali 


establishment ) 

charges, stationery and 
rinting, law charges and 
nsuranoe 

Other expenses vá es aem == = = — 


Total costs —— .. £4,105 208d. £5,757 2°1Gd. +-08d. 


293 15d. 388 »15d. ‘00d. 


Had it not been for the increase in coal, a clear profit of over 
£1,100 would have been made. As it was, the financial charges 
increased by £1,078 and the gross profit by £1,193, leaving £115, 
which, added to the previous net profit, left this at £467 for 1899, 
a result quite satisfactory considering the size of the works and the 
moderate output. 

Pnorrr StaTEMENT. 


1998, 1899. 
Interest on loans ..  .. .. .. 41, 166 £1,756 
Sinking fund for repayments .. 1,336 1,824 
Net profit carried to rates ee 88 - 352 467 
| Gross profit. £2,854 £4,047 


— 


CITY NOTES. 


Eastern Extension, Australasia and China Telegraph 
Company. 

THE fifty-fifth half-yearly ordinary general meeting of the above 

company was held at Winchester House, E.C.,on Wednesday after- 

noon, the Marquis of Tweeddale presiding. 

In moving the adoption of the report, the CHAIRMAN said the 
gross revenue for the half-year was £360,889, being an increase of 
421,439, and inasmuch as they had received in the half year £11,000 
less from Government subsidies, the accounts were even better than 
they appeared. The increased revenue was mainly derived from China 


and Japan. The working and other expenses amounted to £104,640, - 


a decrease of £12,295. This was accounted for by the expense of 
maintaining the cables having been considerably less than in the 
corresponding six months. Comparing the figures of the whole year, 
the results were that the gross revenue was £674,116, an increase of 
£10,305, while the expenses amounted to £213,300, being a decrease 
of £10,901. With the bonus and dividend, there would be a return 
of 7 per cent. to the shareholders forthe year. The revenue balance 
of £141,481, with the premium of £150,000 on the issue of new 
shares had been carried to general reserve, which now amounted to 
£1,248,395, after having been debited with £125,137 for expenditure 
to date on the Cape-Australian cable. In conjunction with the Great 
Northern Company, farther important works had been carried out 
in North China by constructing landlines between Taku, Tientein 


and Peking in connection with the international cables laid, and 


opened by them last autumn, and the companies had also arranged 
to strengthen telegraphic communication between Shanghai and 
Taku by laying a duplicate cable between Chefoo and Taku. The 
Netherlands-Indian Government had decided to establish cable 
communication between Java and Borneo, and had entrusted that 
company to construct and lay the same. The manufacture of the 
cable was now completed, and they expected to have it laid before 
the end of the current half-year. The Government, they under- 
stood, also intended to construct a landline between Bandjermasin, 
where the Borneo end of the cable would be landed, and Keetei, the 
centre of a large oil industry in Borneo, and when this was com- 
pleted, it ought to form an important feeder to the company's system. 
The standard revenue fixed by the Cape-Australian agreement for 
regulating the Australasian tariffs was maintained during the past year, 
and was reduced as arranged for on January 1st to 3s. 6d. per word 
for telegrams exchanged with South Australia, West Australia, and 
Tasmania. Since the close of the year the Government of New 
South Wales had accepted the agreement. Any further action, 
however, with regard to the States would have to be made by the 
Federal Government. A portion of the Adelaide— Perth section of 
the Cape—Australian cable, and the Durban— Mauritius section of 
the cable had gone out. 'The manufacture of the remaining eections 
was being rapidly proceeded with, and it was expected that the 
cable would be open for traffic before the end of the present year. 
A contract had been entered into by the Governments interested 
for the laying of the all-British cable at an initial expenditure of 
roundly £2,000,000. When the cable was open they did not think 
it likely that a single line of cables with one unbroken stretch of 
3,600 nautical miles could effectually compete with the vast 
network of triplicate and quadruplicate cables of the com- 
pany. The company bad already given evidence before 
the Inter-Department Committee appointed to inquire into the 
present system of telegraphic communication between different 


partsof the Empire. In view of the persistent attacks made upon 
the associated telegraph companies by ill-informed agitators, the 
directors cordially welcomed the opportunity afforded by the 
inquiry of explaining matters which had been frequently put before 
the public in an inaccurate and misleading light. In conclusion, 
the chairman referred to the Marconi system of wireless telegraphy, 
and said that the sensational reports as to communication across the 
Pacific were groundless. The system was most useful for communi- 
cating with lighthouses and with passing ships, and so on, and 
should form a valuable feederto the company’s cables. 

Mr. F. A. Bevan seconded the motion, and the report was 
adopted. 


London Electric Supply Corporation. 


Lorp WANTAGE presided on Tuesday last over the ordinary general 
meeting of the shareholders of this corporation held at the West- 
minster Palace Hotel, S.W., and in moving the adoption of the 
report (see next page), said that he trusted that they would 
consider his remarks reassuring. He stated at the last annual 
meeting that, owing to the default of the contractors not delivering 
additional plant required for the winter of 1899,the existing plant 
had been subjected to such a severe strain that it had caused it, 
firstly, to become inefficient, and finally to break down altogether, 
and that it was only by the most unremitting care of the efficient 
staff that they were able to get through the winter at all After 
very careful consideration, they determined that the installation 
should be shut down, and it was shut down in April last year, and 
they did not commence running again until October. During that 
period they received the whole of their current from three com- 
panies whose mains adjoined their own. They were grateful to 
their friends for that assistance, as it enabled them to retain their 
customers, but the price charged for the energy so purchased left 
them no margin of profit. The profit they saw in the revenue 
account was made as a result of their own working, and 
principally during the last quarter of the year. It was very 
disappointing that they had to pass over the preference dividend 
that year, but on the other hand, the shutting down of the station 
had been so beneficial to their future interests, that he thought the 
policy adopted was a wise one, and justified the advice given them, 
and justified them in expressing the hope that the passing over of 
the preference dividend was only temporarily. Last year he gave 
them an account of the additions and improvements they proposed 
to make, and now he had to inform them what had been done. 
The two engines of 450 H. p. each, which they ordered from Messrs. 
Allen & Son, were completed in the autumn, and had been running 
satisfactorily and efficiently since that time. The Thames Engi- 
neering Company, Limited, had reconstructed three large Plenty 
engines, and those were now all working with greater efficiency and 
larger output than before. They had themselves reconstructed their 
two Hick-Hargreaves large engines, and also increased their effi- 
ciency and power. The new battery of Davey-Paxman boilers, six in 
number, each of 400 H.P., of the Economic type, had been put down. 
Babcock & Wilcox had entirely reconstructed their boilers, and 
they had now a total of 12 boilers in all of 250 fl. P. each, so that 
with the six Economic boilers purchased in 1899, they had boiler 
power of a total capacity of 8,000 H.P., all of which was nearly 
equal to new. A new system of steam pipes in duplicate had been 
laid down for the entire station, replacing the old system, which was 
inefficient and extravagant. By means of those they were able, if 
required, to shut down one side of the station and work from the 
other. They had completed a new chimney 240 ft. high, and by 
that means had avoided all their smoke troubles. They had also 
built a new transformer house outside the main building of the 
generating station, and transferred the whole of the transformers 
previously inside the main building, thereby considerably reducing 
risk of failure to the local service. They had put down a new 
exciting plant by Willans & Robinson, and had erected a new 
switchboard of a modern type for controlling the general excitation 
of existing plant. The entire electrical plant at the station had 
been completely overhauled, and the only new work not complete 
was a well from which they would obtain the whole of their water 
which had previously cost them £2,000 per annum. They recom- 
menced running for a part of their supply in October, and for the 
whole of their supply in December, and up to the present time, they 
had had no trouble whatever with their machinery or plant. In 
addition to this the cost per unit, both generated and sold, had been 
diminished by half, as compared with the same quarter of 1900, and 
notwithstanding the increased cost of coal. Those results were 
most gratifying, and they had every reason to believe that they would 
be maintained during the remainder of the year. In London 
itself they had laid down 9,861 yards of new mains, 
and had increased the capacity of some of their distributing 
stations, as was to have been expected. During the period of their 
imported service in the winter, they lost a number of customers, 
but it was pleasant to be able to report that as a result of the satisfac- 
tory running of the past four months, they had made up the number 
of lights to within 1,000 of the largest number previously connected, 
and the orders they were at present receiving were most encouraging 
and justified them in saying that the previous record would soon be 
passed. It was necessary to find money to meet these cxpenses, 
and they had two courses open. One was to make a further issue of 
debentures, and the other to obtain a temporary loan from the 
bankers. Circumstances were not favourable for the issue of 
debentures, and so they adopted the latter course, and their bankers 
accommodated them with a temporary loan, on account of which they 
had received £45,000 to the end of the year, which amount would be 
increased when the new works were entirely paid for. The loan was 
made on the security of unissued debentures, and they hoped that 
soon the market would be favourable for an issue of debentures, and 


/ 


Vol. 48. No. 1,222, APRIL 26, 1901.] 


THE ELECTRICAL REVIEW. 


726 


that they would be able to take them up amongst themselves. They 
would notice that the directors had relinquished 75 per cent. of their 
fees. They had been successful in the Divisional Court in an action 
brought against them for the use of transformers, and an appeal 
against the judgment had been subsequently withdrawn. He saw 
no reason why they should not soon be in a much improved position, 
and he anticipated that, as a result of the year's working, 
they would resume the payment of a preference dividend; and as a 
holder of nearly two-fifths of the capital of the company, he might 
say that he had every confidence in the future of the company. 

Sir W. H. PREECE. in seconding the motion, stated that he had 
paid a visit to Deptford and made & thorough inspection of the 
works. He came away elated, for nothing could be more promising 
than the plant as it at present existed. 

Various questions having been replied to by the CHAIRMAN, the 
report was adopted. 


The directors' report for the year ending December 31st, 1900, 
reads as follows :— 

“The profit on the working for the year is £8,825 16s. 6d,, to 
which has to be added interest on money on deposit £270 11a. 5d., 
and the amount brought forward from last year £1,460 68. 7d.. 
making a total of £10,556 14s. 6d. Out of this the interest on 
debentures and temporary loan to December  31st—viz., 
£10,507 5s. 10d.—has been paid, leaving a balance of £49 88. 8d. to 
be carried forward. The directors regret that the preference divi- 
dend has been passed for the year. The reason for this is that, 
owing to the default of the contractors in delivering the additional 
plant for the winter of 1899—1900, referred to in last year's report, 
the strain thrown upon the existing plant was so great that it was 
found necessary to completely overhaul, and in some cases recon- 
struct it; and to enable this to be done efficiently the directors, 
acting upon the advice of their consulting engineer, shut. down the 
generating station early in April last, having previously arranged to 
get a supply of current from three neighbouring supply companies. 
The station resumed working for partial supply in October, and for 
the entire supply early in December. "The directors are glad to be 
able to report that since the station resumed working no hitch of 
any kind has occurred, the supply being of the most satisfactory 
nature. The directors, while grateful for the assistance rendered to 
them by other companies during the period the generating station 
was shut down, as it enabled them to retain their customers, desire 
to point out that the price charged for the energy so supplied left 
them no margin of profit, the profit shown on the revenue account 
having been the result of the workings during the times the station 
was running. The whole of the plant and machinery at the gene- 
rating station is now in an efficient condition. The directors 
were of opinion that it would commend itself to the share- 
holders if the date of the aunual meeting were postponed 
until the result of the workings for the March quarter could 
be obtained, to enable them to report the effect of the 
alterations and renewals which had been carried out during the time 
the station was shut down as regards the works costs. This has now 
been ascertained, and it shows a reduction in the cost of generation 
as compared with any previous quarter, and the profit on the 
quarter's workings is nearly equal to that shown for the whole of 
last year, although the price of coal is still high. The directors 
anticipate that these gratifying results will be maintained. As the 
result of the satisfactory supply a steady accession of new orders has 
been and is being received, and the directors are pleased to say 
that the number of lights connected up to the date of this report is 
within 1,000 of the previous maximum. The retiring directors are 
Sir W. H. Preece and Mr. R. Stewart Bain, who are eligible for 
re-election.” 


Buenos Ayres and Belgrano Electric Tramways 
Company. 


THE annual meeting of this company was held on the 19th inst. at 
River Plate House, E.C. 

Mr. J. B. Concanon, who presided, stated that the receipts for 
1900 exhibited an increase, as compared with those for 1899, of 
£11,026, while the expenses showed a decrease of £2,187. The 
increase in the earnings and the diminution in the expenditure 
were due to the gradual change from horse to electric traction over 
the company’s lines last year. The result of the working for the 
period under review was an available profit, including the balance 
of £1,776 brought forward, of £39,736. The details of the working 
expenditure for the whole of 1900 were not given in the accounts 
owing to the fact that the mixture of horse and electric traction 
would have been misleading. Electric traction was inaugurated 
over the whole of the lines on September 10th, and the net results 
for the three months ended December 31st last showed receipts 
aggregating £37,320, and expenses equal to about 55 per cent. of 
that amount. This would give some idea of what the results of 
electric traction might be. It was only right to point out, however, 
that the concluding portion of the year was generally the best, 
October, November, and December being a portion of the summer 
at Buenos Ayres. 


Brighton and Rottingdean Seashore Electric 
Tramway Company. 
Ox Tuesday, April 16th, Mr. J. J. Clark presided at the meeting of 


this company. The directors regretted the result of the year's 
working owing mainly to it having become necessary to relay the 


rails round the new groyne of the Corporation, which had 
necessitated the closing of the line, during the profitable part of 
last year. "The loss thus involved amounted to fully £500. In 
consequence of this suspension of traffic and the large amount 
expended in repairs, the result of last year's working showed a loss 
of £287 7s. bd. 

The CHAIRMAN in proposing the adoption of the report, com- 
plained of the action of the Corporation in having constructed a 
groyne across the company's rails, and maintained that although the 
Act of Parliament gave the Corporation the right to give the 
company notice to remove their rails if the Council desired to 
lenghten their groynes, that power should have been exercised 
reasonably, and it was unreasonable to expect the company to do 
something that was impossible. It seemed to him that the Corpora- 
tion had no right to stop their line and to take up their rails with- 
out removing them to a point to which the Corporation desired 
them to bs placed. 


The report was adopted. 


Oriental Telephone aud Electric Company. 


THE directors’ report for the year ended December 31st, 1900, to be 
presented at the meeting to be held at Cannon Street Hotel, E.C., 
to-day, April 26th, at 2 o'clock, reads as follows :— 


The directors herewith submit to the shareholders a report and statement of 
the accounts of the company for the past year. The revenue account shows a 
balance to credit of £19,456 4s. 5d. transferred to profit and loss, including 
£1,507 166. 10d. brought forward from 1899, and after deduction of £4,287 128. 

aid as interim dividend on November Ist, there remains £10,676 9s. 8d. for 

isposal. The directors recommend dealing with this sum as follows: To pay 
& final dividend of 84 per cent., free of income tax, making, with the interim 
dividend of 24 per cent. already paid. 6 per cent. for the year; totransfer to 
reserve £2,000, and to carry forward £2,673 168. 6d. The electric lighting branch 
of the company's business shows an increased surplus over that obtained in 
1899, and the current year has opened with a fair amount of business on hand, 
The dividends declared by the Iudian subsidiary companies have, ag usual, been 
included in the revenue account, and the amounts have been duly remitted to 
us. Both these companies have again psid 6 per cent. for the year. and have 
carried forward substantial sums for future contingencies. The Telephone 
Company of Egypt, Limited, has declared a dividend of 74 per cent. on its pre- 
ferred shares, against 6 per cent. in former years, and has also transferred a 
considerable sum to reserve for further developing the business. The China 
and Japan Telephone Company has paid its debenture interest and makes fair 
progress, but the accounts for the past year have not yet been presented to the 
shareholders. A small exchange has been opened at Johore during the year, 
which is in direct communication with the company's system in Singapore, 
The company bas also been granted a license by the Government of India to 
open an exchange at Mandalay. Under Article 65, the directors to retire at the 
resent meeting are Sir Auckland Colvin and Mr. H. Johnstone Grewing, who 
ing eligible, offer themselves for re-election. The auditors, Messrs. Deloitte, 
Dever, Griffiths & Co., also retire, and offer themselves for re-election. 


North Staffordshire Tramways Company. 


THE annual report to December 31st, 1900, presented to the meet- 
ing held yesterday at Donington House, W.C., reads as follows:— 


During the past year no further capital has heen issued. The total amount of 
debentures issued is £93,400 of first debentures oat of an authorised total of 
£100,000, &nd £30,100 of second debentures out of an authorised issue of £40,000. 
The expenditure during the year on the electrical equipment, permanent way, 
depot, &c., has amounted to £14,348 13s. 8d., and there is owing to the Potteries 
Electric Traction Company £17,819 9s. ld. The profit for the year, from the 
rental of the lines, after payment of debenture interest, is £1,858 8s., which, 
added to £12 11s. 2d. brought forward from last account, makes an available 
balance of £4,870 148. 2d. The directors recommend that this balanoe should 
be applied as follows:—To pay a dividend of 6 per cent. per annum on the 
preference shares, amounting to £1,200; to pay a dividend on the ordinary 
shares of 5 per cent. per anoum, amounting to £8,000; and tocarry forward 
£70 14s. 2d. Arrangements are ia progress for the repayment of the present 5 
per cent. first mortgage debentures at the rate of £105, and for the issue of 

ebentures bearing interest at the rate of 44 per cent., under a trust deed which 
will relieve the company from the onerous terms of the present trust deed. 
The lines are being worked by the Potteries Electric Traction Company under 
the terms of the agreement, which was sanctioned by the shareholders at the 
general meeting last year. At the conclusion of the ordinary general meeting 
an extraordinary general meeting will be held for the purpose of considering an 
alteration in the articles of association as to the qualification and election of 
directors. Mr. Wm. Pering Paige is the director who retires by rotation, and 
is eligible for re-election. r. William Stansfield, the auditor, also retires and 
offers himself for re-election. - 


Prospectuses, 


THE list of applications opened on Monday and closed on 
Wednesday for subscriptions to an issue of £250,000 4$ per cent. first 
mortgage debenture stock in the British Insulated Wire Company. 
The prospectus stated. 

At the present time it has on its books orders exceeding £400,000 in value from 
the home and Colonial Governments, municipal authorities, and electric supply 
companies, and the works are taxed to their utmost capacity. 

Owing to the impossibility of further increasing the output from the present 
works the company has been obliged to refuse large and profitable orders, and 
as the deman is likely to be even greater in the future, it is essential that 
additional buildings and plant and more working capital should be provided. 
An amount of £38,200 of debentures [now the only charge on the assets, will 
be repaid out of the proceeds of this issue, and the balance, after payment of 
expenses of issue, will provide about £215,000 for development of the business. 


The Merthyr Electric Traction and Lighting Company, Limited, 
is inviting applications until Saturday for an issue of 6,000 5 per 
cent. cumulative preference shares of £5 each, has a capital of 
£100,000 equally divided into preference and ordinary shares. The 
company has agreed to pay the British Electric Traction Company 
£66,000 for the transfer of the Light Railway Order (subject to the 
consent of the Board of Trade); so much of the railway as had 
been constructed on January 31st last, and for the transfer of 
£1,179 23 consolidated stock. An issue of £30,000 debentures is 
contemplated to provide the balance of the purchase price. The 
present issue has been guaranteed by the British Electric Traction 
Company. 
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Calcutta Tramways Company. 


THE report for the year 1900 shows gross receipts £80,946, ex- 
penditure £65,720, and a revenue balance of £15,226 which, added 
to the balance brought forward. gives a total of £40,868. For the 
first half of the year the work of reconstruction continued to affect 
the receipts prejudicially, but during the second half, when recon- 
struction was complete on most of the lines, the traftics began to 
show a very satisfactory expansion, which is well maintained. The 
necessary works for the electrical equipment of the system are 
proceeding rapidly. The company has acquired several plots of 
freehold land for the power station buildings and car shede, and 
the construction of these buildings, which is outside the contract, is 
well forward. The contractors’ work is also being pushed forward, 
and much of the plant is already on the spot, and being dealt with 
by the contractors’ representatives. The directors will shortly 
issue the remaining £100,000 44 per cent. debentures created to 
provide for the payments to the contractors necessary to complete 
the equipment. 


Oswestry Electric Lighting and Power Company. 


Tas following is the report of the directors to be presented to the 
annual general meeting of shareholders :— 

The accounts of the company for the year 1900, how oontinued progress, 
although the high price of coal has seriously reduced the available profit. The 
gross profit for the year amounts to £251 8s. IId. which with £20 9s. 2d. brought 
forwaid from 1899, makes an available balance of £271 18s. 1d. The directors 
have written a further sum of £18 Os. 6d. off the preliminary expenres, and have 
charged torevenue the balanoe of the cost of the renewal of the batteries 
referred to in their last report. They recommend the declaration of a dividend 
at the rate of 4 per cent., leaving £1 4s. 5d. to be carried to next account. 


Stock Exchange Notiees.—The Committee has been 
asked to appoint a special settling day in:—General Electric 
Company (1900), Limited—18,000 5 per cent. cumulative preference 
shares of £10 each, fully paid, Nos. 7,001 to 25,000, and £150,000 
4 per cent. first mortgage debenture stock. The Committee has 
further been asked to allow the following securities to be quoted in 
the official list: Edison and Swan United Electric Light Company, 
Limited—£100,000 5 per cent. second debenture stock, in lieu of 
the provisional certificates now quoted. Notting Hill Electric 
Lighting Company, Limited.— Further issue of 2,200 ordinary 
shares of £10 each, fully paid, Nos. 10,001 to 12.200. The Com- 
mittee has appoiuted a special settling day as under :— Thursday, 
April 25th. Cape Electric Tramways, Limited.—-Further issue of 
40,000 shares of £1 cach, fully paid, Nos. 400,001 to 440,000, and 
has also ordered the under-mentioned to be quoted in the official 
list :--Willans & Robinson, Limited.—Further issue of 10,000 
ordinary shares of £5 each, fully paid, Nos. 80,000 to 90,000. 


St. James's and Pall Mall Electric Light Company. 
—The amount of electricity sold by the company, for the quarter 
ended Lady Day, 1901, is returned at 1,778,340 units, estimated 
to produce £31,121, as against 1,599,768 units, which produced 
£28,062, for the corresponding period of last year. 


Cuba Submarine Telegraph  Company.—Dividend 
on ordinary shares for half-year to December 31st, 4 per cent. 
per annum, 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending April 
19th were £198; corresponding week last year, £615; decrease, £1866. 
Total to date, £6,738 ; corresponding period last year, £6,117; decrease, 
£621. Miles open, 8. Partly electrical and steam. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending April. 


20th were £269; sain uen week last year £758; decrease, £489. Total 
to date, £8,242 ; corresponding period last year, £8,525; decrease, £283, 


Bristol Tramways and Carriag 
April 19th were 24.055 178. 7d. ; corresponding period 
week), £3,899 14s. 4d.; increase, £156 8s. 8d. 


Central London Railway.—The receipts for the week ending April 20th, 
were £6,448; previous week, £€,652; decrease, £209. Total receipts to date 
` (16 weeks), £97,984. Miles open, 6. 


City and South London Railway.—The receipts for the week ending April 
21st were £1,929 ; corresponding week last year, £1,211; increase, (Moorgate 
extension open) £718. Total to date, £32,020; corresponding period last 
year, £19,689; increase, £12,881. Miles open, 1901, 43; 1900, B3. 


Dover Corporation Tramways.—The receipts for the week ending April 
20th were £195 18s, 54d.; corresponding week last year, £247 78. 114d.; 
decrease, £51 9s. 6d. Total to date, £2,668 Os. 744.; corresponding period 
last year, £2,487 Os. 114d.; increase, £180 198. 8d. Miles of track open, 8; 
Car miles run, 1901, 5,999; 1900, 4,955. Number of cars, 1901, 11; 1900, 11. 


Dublin United Tramways Company.— The receipts for the week ending 
April 19th were as follows :—D. U. T. Co., electric cars, £3,444 10s. 10d.; 
D. 8. D. Co., electric cars, £757 128. 91.; total £4202 3s. "d.; oorre- 
sponding week last year—D. U. T. Co., electric oars, £4,339 9s. 11d. ; ditto, 
horse cars, £72 108. 4d.; D. R. D. Co., electric oars, £1,505 123. 11d. ; total, 
£5,917 183. 2d.; decrease, £1,715 9s Td.; aggregate to date, £60,576 5s. Id.; 
aggregate to date last vear, £61,453 103. 5d.; decrease, £876 ^s. 4d. The 
mileage worked is 45 miles electrically. as against 42 miles electrically, and 
2 miles by horses. for the corresponding period last year. (Easter week, 
Spring Show, and Queen Victor a's visit, 1940) 


Liverpool Overhead Railway.—The receipts for the week ending April 
21st were £1,644; corresponding week last vear (includes Bank Holiday), 
£1,665; decrease, £21. Total to date, £24,328; corresponding period last 
year, £22,470; increase, £1,859. Milas open, 6 miles 67 chains. 


e Company.—The receipts for the week ending 
last year (Easter 


STOCKS AND SHARES. 


Wednesday Evening. 

THE issue to the general public of 30 millions sterling in new 27 
per cent. Consols has of course adversely affected the gilt-edged 
and the investment markets. Although there has not been the 
popular excitement over the present emission as was the case with 
the National War Loan 12 months ago, thc public have readily sub- 
scribed to the new Consols, selling their other stocks where neces- 
sary in order to pay up in full whatever allotment may be made to 
them. The number of alterations to be found in our price lists this 
week is not large, but the majority are on the wrong side for 
holders. In contradistinction to this stands out & remarkable 
advance of 15 points in Commercial Cable stock. The strength of 
the American telegraph group is, however, offset by marked weak- 
ness in the Far Eastern division. | 

Shares in the electricity supply section are steady, with the 
exception of Metropolitans. Last Monday there came a sudden 
spasm of flatness in Mete," and the price tumbled to 108, the 
lowest it has touched for years. From this there has since been 
some recovery, but the whole of the lost ground is by no means 
regained. The fall was brought about simply by the action of the 
St. Marylebone Borough Council in again promoting a Parliamentary 
Bill seeking for power to compete with the company, which, itself a 
substantial contributor to the rates, is thus threatened once more 
with rate-aided competition. There is the utmost indignation in 
the Stock Exchange market over what is regarded as an approach to 
confiscation, and it is observed that if the Marylebone authorities 
succeed in getting their Bill through, the number of others which 
will follow suit will practically kill all private electric lighting 
enterprise. But though the possible future is viewed with so much 
gloom, it should be noted that quotations in the case of companies 
other than the Metropolitan are not lowered. In fact, Bromptons 
are } up, and City of London Debenture has gained a point. 


Charing Cross Debenture stock has receded a trifle, the premium 
being now 14 percent. This is mainly due to the issue of the new 
British Insulated Wire Debenture issue, which is regarded as 
cheaper than the Charing Cross, and clmost equally well secured. 
The interest on the latter is 4 per cent., while the British Insulated 
Wire Company offered 4 per cent. more. We are both surprised 
and sorry to see that only at the Liverpool office of the company 
can some of its most important papers be seen. Why not in London 
also? Barring this, the issue is a decidedly good one; there is a 
nominal market and premium of 2 per cent. already established. 
Dealings are, of course, for the special settlement. 


We have already referred to the jump of $15 in the price of 
Commercial Cable stock, which now stands at 180. The buying 
that induced the advance has been on account of Uncle Sam, 
whose indiscriminate purchases, if they are continued much longer, 
will cause trouble hereafter. We should not be surprised to 
see Submarine Cables Trust certificates shortly taken in hand by 
the "other side.” Anglo-American descriptions are steady, without 
much change. The Eastern brigade is dull; Eastern Telegraph 
Ordinary showing a decline of 3 per cent. on the week, while 
„China“ shares are 4 lower, despite the good report to which we 
referred last Wednesday. Two or three deceased accounts have 
lately somewhat swampcd the market in Eastern Extensions, and 
one order alone was for the sale of 200 shares, which were disposed 
of ina line. Indo-European shares are down another £1, partly in 
sympathy with the Eastern securities. On the other hand, Great 
Northerns have gained a like amount, and there has been strong 
buying of the shares, the report being regarded as excellent in 
every way. 

National Telephones are still being forced on an unwilling 
market, and the price is now as low as £3. The first and third 
Preferences are lower this week, and the 3j per cent. Debenture 
stock cau be picked up below 90. Fears of what the Government 
competition may effect are at the root of the market's flatness, 
which, perhaps, has now gone far enough. It must not be forgotten 
that the company is still doing well, and that many of its contracts 
have several vears to run before expiry, whilst the State telephones 
can scarcely be ready for service until next year. Chili telephones 
are rather harder, but there is no change in Orientals. 

Electric Railway securities are good, and there is a better feeling 
in regard to Metropolitan and District stocks now that the com- 
panies are beginning to show some signs of starting electrification. 
Districts are better at a shade below 30. Metropolitan Consolidated 
is much harder at 753. British Electric Traction shares are saleable 
at 151, and it is said that the Morgans are supporting the market. 
Miscellaneous shares show a slightly easier tendency. Telegraph 
Manufacturing have shed 10s. Thames Ironworks Preference are 
15s., and the 4 per cent. first mortgage Debentures 934 er dividend. 
British Westinghouse Preference remain at 41. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


: ! Bot | Closing Closing "during ^^ 
Present : ' Dividends for week ended 
Issue. NAME gare. the last three years. At Vit PE April 4th, 

1898. 1899. | 1900. Highest. | Lowest. 
96,900 | African Direct Telegraph, 4 95 Debs. .. | 100 | ... dis .. | 99 —102 99 —102 
119,700, Amazon Telegraph 5 Y Debs., Nos. 1 to 1,360 Red. —. | 100 .. | 55 — 65 | 55 — 65 is 
822,700! Anglo-American Telegraph . "T „ |Btock| £9 9s. 73/6 34 50 — 53xdj 50 — 53 518 

8,088,540! Do. 6 9, Pref. ids be ... Stock 6 % | 6 6 94 — 96 xd| 94 — 96 953 | 95 

9,088, 5407 Do. do. Deferred aa € .. |Btock|18s. 95 £1 7s. | 5s. 81— 81 84— 82 875 83 
41, Chili Telephone, Nos. 1 to 44,000  .., Bes eas se 5,3 4 & 3 — 3$ 31— 9i 16 3 

13,333,300$| Commercial Cable i $100 | 8 8 .. |160 —170 175 —185 ii ee 

1,589, 4961 Sterling & 600 0 year 4 4 % Deb Btock Red. Stock sis .. |100 —102 100 —102 1014 | 100% 

16,000 | Cuba Telegraph 4| 10,8 7 .. 74— 83 71— 8 pa is 
a Do. 00 % Pref. eee eee eee [Il eee 10 10 * E i 16 — 17 16 a 17 eee ' eee 
U Direct Spanish legra 8 eee ove eee 5 4 4 4 3 — 4 3 — 4 eee * e$t 
6,000 Do. d j 10 95 Cum. Pref... B oss A ae 9 — 10 9 — 10 a 
90,000! Do. do. 44 Debs. oe eee eee 50 eee TI TT 100 —10495 100 — 104% eee eve 
60, 7107 Direct United States Cable 8 *. | 20 3835 3 3 V 9¥— 103 92 — 104 10 91 
108, 300? Direct West India 8 4i A Reg. Deb. ves .. | 100 |... iss us 99 —102 99 —102 Vix mr 

4,000,000 | Eastern Telegraph, n „Stock 7 9,17 95 | ... 140 —145xd 137 —142 1418 | 137 

1,826,888 Do. "m 100 eee v ps 91 — 94xd| 91 — 94 93 92 

1,432,268! Do. Mort Dee e Stock Red. ss Stock] ... T .. |113 —117 113 —117 1153 | 113 

i Eastern Extension, N and China Telegtaph 10 7 7 7 % | 144— 147 | 14 — 148 148 143 
50,000 Do. Nos. 250 {001 to 300,000 Ges pm. all pd.) 10j| .. | .. | .. |139— 14' 132— 141 | 1318) 13) 
320,0007 Do. 4 % Deb. Stock i E $ Mort Deb Stock] ... T .. 111 —116 |111 —116 s i 
Eastern and South African Te egrap 4 ort. l i 
300,000: . eb} 10. . |99—10 | 99 —102 
200,000 Do. 4 95 Reg. Mt. Debs. sarta Bub) 100 25 | ... ve . 101 —1 96101 —10495 | .. 
180,227 | Globe Telegraph and Trust ... 10 | 5$ 5195 | .. 93— aut 9$— 10} 10} 92 
180,042 Do. do. 6 7 pre. at 10 6 es] oe | 148 — 151 | 148— 151 | 154 1415 
150,000 Great Northern Telegraph, of Copenhagen 0 121 .. 15 % | 33 — 35 34 — 35 ijs ssi 
82.000: J Halifax and Bermuda Cable, 44 % ist st Mort. Debs., 9 100 99 —102 99 102 
9 within Nos. l to 1,00; Red. eee eee PII) [E [rl 
` 17,000 | Indo-European Telegraph ..| 25 10 * 10 % 10% | 45 — 49 | 44 — 48 4| .. 
100, 0007 London Platino-Brasilian Telegra b, 6 y 4 Debs. ... .. | 100 .. |103 —106 |103 — 106 y TT 
72,680 Montevideo a ea er d Nos. 1 to 72,680 .. 1 210 v 8 eee 
' 86,492 Do. 5% Pref., Nos. 1 to 88,492 1/49 5 a 1 1 ss "s 
590,000 | National . 1 to 590,000 ias (es v iis 516 b b 3 — 3i 21— 33 3| 211 
15,000 6 Cum. 1st Pref. eon 00 Tr 10 6 6 6 11 — 13 10 — 12 . " 
15,000 De 6 % Cum. and Pref. . 10|6 0 0 10 — 12 10 — 12 104 | . 
250,000 Do. 5 Y Non-cum. 3rd Pret, 1 to 250,000 | E b 6 b 44— 41i | 4— 4i AB 4 

4,000,000! Do. Deb. Btock oes eee E 347 34 33 89 — 92 87 — 90 
500,000! Deb. Stock Red... — | 4 95 — 98 95 — 98 971 
171,504 | Oriental Ne ae Elec., Nos. 1to 171, 504, fully paid 1 5 V 6 1j i— 1 A T 
100,0007 Pacific and European Tel, 4 % Guar. Debs., 1 to 1,000 ..|100 | .. | . | 99 —102 | 99 —102 M aes 

11,839 Reuter LL) ecc 90 eec 8 5 % 5 % oe 71— 83 71— 84 8} eee 
3,381 Submarine Cables Trust E S is % | Cert.) ... PEN . {121 —126 xd|120 —125 viec o uus 
000 | United River Plate Telephone s 5 6 7 44— 5 44— 5 - iss 
40,006 Do. do. b 96 Cum. pret. Nos. 1—40, 000 5 eee CTT) oes 41— 52 44— 52 ace eee 
179,947! Do. do. b 96 Debs. eve ene Stock eee oes eee 103 —106 103 —106 ees 0% 
171,000 West African Telegraph, 5 % Debs.... 100 mI TT eee 97 —100 97 — 100 [ITO eon 
30,008 West Coast of America, Nos. 1—30, 000 and 63, 001—653, 008 23 eee coe 2 0 i— 2 i— 2 T TII 
150,000! Do. do. 4% Dets., 1—1 500 gus. by Bras. Bub. Tel. 100 | ... sa .. | 99 —102 99 —102 i vis 
930 Western rcs M Ltd., Nos. 1—207,930 .. - 10 7 7 . | 13$—14 1332 — 144 134 132 
75,000 Do Debs. 2nd series, 1906 e. | 100 | ... d .. 101 —104 101 —104 ies EA 
948,7771 Do. do. í Deb. Stock Red. Tm 000 100 [IIl Tm. eee 102 —105 109 —105 eee eee 
5821 West India and Panama egraph TTI TT TI TII 10 2 96 iI% ev i— í 1— į eee eee 
$4,563 Do. do. do. 6 Cum. ist Pref. eee 10 oor eee eve 6 AES 7 6 — 7 m oe 
4,669 Do. i do. do. 6 Cum. 2nd Pref. eee 10 rr) eee wee 5 —77 5 — 7 eee oon 
80,0002 Do. do. do. 5 & Debs, Nos. 1 to 1.800 | 100 |o | .. 109 —108 108 —106 955 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., 7 101 to 19,761 5 6 % | 6 S 6 x 74 — E | 72— 82 ii | - 
13,000 d Do. do. 7 % Cum. Pret... | 5 i 84— 582 ' 8j— 9 Rie. SU et 
Charing Cross and Btrand Electricity zupft e 5:89 9% 9 9—10 ; 9 — 10 OH 93 
20000 : do. 8 Ax Cun. Cum. Pref. | ee n | be Bl te 8 „ 
ed P ad lectri 4 Supp y; Ora, eee II) | t 6 . ovs 
18010001 Do. b. Stock Red. ., Stock .. | .. | e 109 —11 109 —8 |. | a 
70,579 | City of London Tiectrie Lighting, 5 . 10:6% 4% o 8— 93 83— 9% 9 8% 
000 Do. 4 Cum. Pref., 1 to 40,000 . | 10,6 '6% 6% | 12 — 18 pl 123 121 
ps Do. Deb. Stock, Scrip. (ise. at £115) ‘all paid 1 „ „ qu, (121 —126 122 —127 ncs au 
County of Lon & Brush Prov. Bleo. Ltg., Ord. 1—40,000 | 10: wi 45.4 i 8 — 9xd 8 — 9 8% : 
do. do. 6 % Pref, 40001 0000 | 10:655 6% 6 | 11 — 12xd. 11 — 12 11 
200,000 7 De 41 V Deb. Stock, Prov. Certs (all paid) Rd. .. CCC i106 —109  !106 —109 1071 106 
35,500 | Edmundson's Élec. Corp., Ord. Shares ep 5 aw s | B— Bh, 5 5 5 
13,363 Do. do. 6 V Cum. Pref. seat ERAT XE FFC a 
75,0001 Do. do. 4i % 1st Mort. Deb. Stock. ... 100 | icd 109 —106 103 —106 
21,000 ! Kensington and Knightsbridge Electric, Ord. ME COND EN ed 104— 111 | 104— 114 see. 
90,000 Do.. do. do. 4 95 Deb. Stock Stock 6... 101 —104 101 — 10$ | ... — 
110,000 , London Electric Supply Corporation, Limited, pr 225 3, .. | 14— 13 | M-— 13 1431 . 
4064 ^ Do. do. do. do ' 6% Pet ' 5 6% |B 4 | SH 4 | 15 — 
250,000! Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock, ... | 98 —101 98 —101 dr di ones 
85,000 | Metropolitan Electric Supply, 101 to 62,500 10 | 5 * 5 * 6 % | 114— 124 | 101— 114 12 ^ 104 
320,000! Do. 4i Mortgage Debentare Btock | | eim . 110 —113 110 —113 | 110} 110 
250,0007 Do. 34% Mort. Deb. Stock Red. . e (Stock)... | 97 —100 96 — 99 981 | e 
6,452 | Notting Hill Electric Lighting aes w | 10,6 79 154— 163 | 154— 163 164 157 
40,000 St. Jameg's and Pall Mall Electric Light, Ord. 5 ag. 144 1407 134— 144 131— 1d 141 14 
20, 000 Do. do. 7 96 Pref., 20,081 to 40,080 5 7 77 UE. — s 250 
150, 000 / Do. do. l 31 * Deb. Stock Bee 100 98 —101 98 —101 , 882 
12,000 ‘Smithfield Market Elect. Supply, Ord... eed B) ee pe | 2— 21 | 2— 2 8 
50,0001 Do. do. Deb. cee soe C 100 eon | 2 — = 90 80 90 eee 
65,000 | South London Electricity Sup " 2245. 8 x 33 | 94— a Sad: ius 
70,900 | Westminster Electric Supply, Ord., 101 to 80,000... ... | 5 12 % 13 x 104% E Ei e 121 | 114— 1294 | 124 112 
T eod i i 
vei t 1 tations on Liv 1 Stock i 
Gales * Bubj Quo erpoo * 


Dividends marked § azo us ft eens ooasisitg ot she Inter part of ene yeaz and the Bes part of the mezh © 
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SHARE LIST OF ELECTRICAL COMPANIES.—Oontinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock Closi logie ^r. Sx 

Present Dividends for y „ ag 
Issue. NAME, haus. the last three years, | Quotation | Quotation | Rae 3 

i 1898. | 1899. ICs 
20,000 British Aluminium 7 Cum. Pref. .. eee 10 eee oe (, 8i 7à— CE a- (ONE, te - 

$00,000]| Do. do. 5% 1st Mort. Deb. Stock Red .. [Stock] ... 81 — 8 ei — % | m 
45,000 British Electric Traction - ..| 10] 6% . | 154— 16 15 — 16 : 
50,000 Do. do. 6 Cum. Pref. eec eee 10 eve . eee 12 — 13 111— 12] 

850, 000! Do. do. 5 % Perpetual Debenture Stock eos . we |119 —122 19 —122 1204 | 120 
85,0002 TBritish Electric Works Co,, Ord. £1 shares, qu prm ad — 42 See es yb | w M s 
50,000 t Do do. 6 Cum.Pref., 1—50 eee eee TT TTI a oe N 1 Yr ee TT 

500 |t Do. do. 47 W 1st Mort. Deb. | 100 85 — 90 | 85 — 90 E s 
70,000 | British Insulated Wire Ord. ... see ove avs - 5 15 Y, 20 * 15 * 10 — 11 10 — 11 s" ^ 
70,000 Do. - do. 6 % Cum. Pref. — m eee ! 61 51— 6i Gè 6's 
90,000 Brash Elecl. E] 11 to 90, 000 eee eee 5 t LE 18— líxd 11— m ecc ee 
90,000 Do. ; Non-cum. 6 a 1 to 90,000 T 2 — 91xd| 3 — 21 á 

125,0007 Do. do. 44 TII Ir 103 —108 103 —108 ae 2 60 

108, 7107 Do. do. 4i nd Deb. De Bock" " .. 101 —103 |101 —103 E uec 

,000 | Callender's Cable Construction „Nos. 1—30,000 ... .. | 15 — 16 15 — 16 158 as 
40,000 Do. do. b 96 Cum. eee eee toe eee 54— 6 6 "TIS "P 
90, 000 Do. do. 44 % 1st Mort. Deb. Stock Red ... .. [109 —113 109 —113 — sige 

206,297 Central London Railway, Shares TT) eee eee ee 9 — 94 — 94 9 i4 94 
78,703 Do. do. half-sbares ... ee ks ie dive l 44— 53 4 52 Bee = 
78,703 Do. do. Def. do. a e . | 44— 48 | 4d- 4 | .. | . 

855,000 | City and South London Bailwa stock 24%] iz 14%| 46 — 50 46 — 50 47 | | 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 .. bes 9 bee ii 4 — 4— 5 4$| .. 
54,000 re e soa 4 det Mort. Reg. Deis. ic e 6 Y "7196 3j— 4 81— 4 ous 8 

0 

100,0007 EE ae ge wo | eoe |o [100 —208 100—193 | . 

90,261 & Swan Utd. EL Let, “A” shares, £3 pd. 1 to 99,261 6 $- edd BW 2 | y- 2 "E ge 
171399 | Do. do. do ^A" Shares, 01-0189 .. 5 6% 6% .. | 3— 4 3 ae, We cee I 

344,023; Do. do do. 4% Deb. Stock Red 100 | .. - .. | 87 — 89 87 — 89 T : 

100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 | ... m e. | 94 — 98 94 — 98 ES 

112,100 | Electric Construction, 1 to 112,100 .. «| 2| 6 7 6 * 18— 23 12— 9 ME cs 
25,000 do. j Pref., 1 to 25,000... eoe 2 7 TII eee 21— 9 21— 3 eee TT 

182,500] Do. do. Perp. Ist Mort. Deb. F Stock ji * e 101 —104 |101 —104 - «es 

9,6007 | Greenwood & Batley, 7 "d Cum. Pref., 1 to 9,600 .. | 10| 7 $ 7 .. |10 — 11 10 — 11 985 bas 
85,000 | Henley's (W. TU Telegraph Works, Ord. .. ko sé b | 14 15 20 %| 15 — 16 15 — 16 521 aa 
35,000 Do. do. 44 Pref. ee eee 5 eae 4} 44% 51— 6 eee coe 
50,000/ do. 43 ort. Deb. Stock ee 8 ese eee eee 107 —111 107 —111 Tr) ene 
60,000 | India-Rubber, Gutta-Percha and Telegraph Works . . 10 10 J 10 % 181 — 92 | at a 11 di 

poe Do. do.. 4 95 1st oe eee 100 eee 101 —104 01 —104 101 IT) 
50 Dee Overhead Railway, Ord. [III I) ee ese 10 33 38% 38% 7i — 8 7— 8 A oon eve 
do. Pref., £10 paid eee eoo 10 b 13 — 134 13 — 134 oe eee 

150, 000 Telegra 7 ui doting, Ord. Ne 8 Eng 1909 ... ue 3˙4 T. .. |101 —104 101 —104 ves - 
20,000 06. TT) eee ee 11 — 12 104 — 113 coe eee 
20,000 r 5 Y Om. Pr. Nos. 1 to 20,000... 5 "M ER Eu MEE 
540,000 Waterloo and City Railway, Ord. Stock ... |... Á .. | 100 3 * 3 * 3 * 94 — 97 94 — 97 95 | 94 


Na 


t Quotations on Liverpool Stock Exchange. 


Consolidated Telephone Construction and Maintenance, 8/—4/- 
tional Electrie Electrie free 


Wiring, 19/6 paid, /,4—13. 


- t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


onu 


Ashton, and Hyde Klectrio 122 Paid oa Ord., 16—17. 


do. 
| *T, Parker, £10 (fully paid), 162. 
Bank rate of discount 4 per cent. (February 21st. 1901. — 


od.), 10—11. 


MARKET QUOTATIONS, Wednesday, April 24th. 
This week. Last week. Ino. or Deo. 


— AQ —ä—ẽ tm— ee eee oy 


METALS. &o. (continued.) 


. „ X» dwit. b / 57 g Copper Shoet 75 + per ton £85 £84 £1 inc. 
& „ NItrio T ° . -aae dae 23J- 8. " 9 „ Rod. - oe es per ton £86 884 £1 inc. 
& „ Oxalio.. va per owt. 82/- ° la € „ (HElectrolytio) Bars per ton £82 £82 ° 
€ „ Zulphurio A .. per owt. 6 6 28 " - Sheets .. per ton 290 £90 oe 
e Bal oe ( oe ):. om 288 10 48 1 ee 6 90 oe Boe ee per on 484 125 ee 
e Ammonia, orystel e per eo e ee 08 Wire pet 0 . 
e [I] ee per ton £80 590 oo 5 oe ee ee per lb. p» m 0 
ll pes er | per ton £9 £9 oe f p Shoot ee ee . per ib. 87 87 ee 
a Bisulphide of Oarbon .. per ton 215 215 . n German Silver Wire oo Per lb. 1/5 5 ee 
Borax... .. per ton 411 10 411 10 a h Gutta-percha fine.. .. .. per lb. 6% à is 
e Bensole T . per gal. JE 1/- T * Indie-rabber, Para fins. . per lb. 3j11 5/10} Id. inc. 
is Jes AN per gel. Ee 5 EMT Iron, Charcoal ja . per ton £18 v 
phate i per ton £25 čs „ Pig (Cleveland Farenin). per ton 45/44 45/4 $4. inc 
a Nitrate per ton £24 295 £1 dec 4 n Forgings, to per ton From £11 | From £11 T 
a „ White Sugar per ton A81 £81 ii „ Borap, heavy.. - „ per ton / to 72/6 / to 72/6 " 
1 í pae al er aaa M $ , Wire, galvanised No.8 .. Pier ton 2100 ‘Gu à 
a e . e e 
s Nephibs, Solvent 90% site). par fal. 5/6 6 : $Lead,EnglishIngot — .. . Per ton f £1318 | Pia 15 °° 
a B . per ib. aja, " - » ee per ton £15 A215 " 
2 „ Onustio ) . per ton ae m Manganin Wire No. 98 .. .. per lb. 8j- 8j- è 
a „ Bisulphate a per ton 286 £95 A g Mercury i 8 . perbot| 926 £926 * 
a is is RS . per owt. 04J- 64/- UN d Mica (in original cases), small .. per lb. sd. to 9d. | 8d. to 94 ` 
a Sulph or Magnata per ton A 10 A 10 e d n " 1 medium per Ib. 1/9 to 8/9 | 1/9 to 3/9 ‘ 
e Bulphur, 8 ed Flowers .. per ton £6 5s. £6 d „ . ; . perlb.| 8/8 to 7/8 to 7/8 . 
& „ Recovered . . perton| 4510 25 10 p Phosphor Bronse, plain per Ib. | 1/04 to 1/8 to 1/8 ; 
a „ Lump per ton 45 Ab p 75 ed bars & per lb. 1/1 to 1/4 to 1/4 ee 
a Boda, Caustio (white 70 90) per eon uo "n a " eee) per Ib. a a . 
[ 99 e ee e per n ee per oz. e 
» te, casks Š Ib. . . Slices Bronze Wife lb. | 108d. to to oe 
ET m = 7851 Magnet, soo'd'ng to äoso'p'n 3 ton Prom 415 MO . 
METALS. &o. Tim bek... . Per ten A . flat 10] 105. dec 
b Aluminium Wire, in ton lots.. per ton 2994 $ » foil es .. per lb. 1,9 1,9 - 
Sheet, in ton lots per ton £191 £191 ; n wire, Nos. per lb. 1/8 18 E 
P Bebbíit's metal ingo E per ton | £75 to 8180 | £75 to £180 | p White Anti- friction Metals — 
6 ( me to 19") basis per lb. 7 Jad. | " White brand. per ton £35 to £65 | 440 to 47/0 4s dec. 
€ „ Tu zs . perlb f 10d. I Yarns, Cotton s 101b. bai per lb. eid, ed. dec. 
6 „ » (solid drawn) per Ib. | . Me j n per lb. 6d. ix 
6 EA per lb. : . 1 n Hemp, 8 ply 10 Ibe. .. per lb. 4. . oe 
e Copper Tubes (brazed) per lb lid. lid. "m 1 Russian, 10] per lb. sa 
6 „ „ (solid drawn) per lb. 103a, 103d. 2$ ! H Jute 180 lbs. rove per ton 4146s. 314 6s. ino. 9 
g Copper Bars (best selected per ton Eline. Zino, Sh’t. (Vielle Montagne vnd.) per ton 221 £21 vs 
! 
1 ds [aate ity and T ord. 1 y, oes 
The uminium Co., Ltd. easrs. James & Shakspeare, m Messrs. W. T. er Ltd, 
eapplied by e Messrs. Thos, Bolton & Sons, Md by Ê Mossra, Jackson & Till. Quotations n Messrs, P, Ormiston 4 Bons, 
d Mesers, F. & Bons. 1 Mossrs. Bolling & Lowe. o Messrs. Johnson, Matthey & Oo. Ltd. 
e Mees. 22240 & Oo. j Messrs, Henry O, Yeo & Oo. 5 The Phosphor Broase Osmpeny, Lad. 


-be too close. It is in general quite sufficient if 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE SUB-STATION 
MACHINERY. 


By A. C. EpoBALL, Member. 
(Abstract of paper read on Thursday, March 14th, 1901.) 


(Concluded from page 686.) 


VERY great care must be taken to prevent oscillations in the 
relative motions of the generators running in parallel, with the con- 
sequent interchange of synchronising currents. Given well-designed 
engines, it will generally be found that the trouble, when it is 
present, is due entirely to the governors assisted by the momentum 
of the magnet wheels and by the attempts of the generators them- 
selves to attain their proper phase relations; the cure for it 
consists in adjusting the governors in such a manner that they 
are absolutely unresponsive to very quick variations in the speed. 

The reason is probably as follows:—If ihe governors are 
extremely sensitive, they will endeavour to compensate for the 
unavoidable momentary speed variations due, for instance, to the 
steam impulses. But the governor will overdo this, as is well known ; 
a small relative oscillation of the revolving magnet wheels is started, 
which is increased by the lag of the governors in conjunction with the 
action of the periodic puffs of steam. These oscillations of the 
generators cause large synchronising currents to pass between the 
machines, and the oscillations reappear in the sub-stations, starting 
hunting of the motors or rotaries as above described. 

The amount of the relative motions of the generators can be 

reduced to practically nothing if the governors can be prevented 
from responding to slight quick changes in the speed. Each engine 
governor should be titted with a dash-pot of such a nature that no 
alteration will be made in the engine cut-off, unless the force 
acting on the governor is continued. Obviously the worst dash-pot 
to use is an air dash-pot; and the best & moditied form of grease 
dash-pot. 
* It might happen, however, that this remedy in a particular case, 
could not be applied for special reasons, and in this case the only 
remaining way of decreasing the amplitude of the oscillations 
would be to use damping-coils between the field-poles of the 
generators, as described in cornection with the sub-station 
machinery. On very large slow-speed generating sets it is quite 
certain that it will pay to use such damping coils on the generators. 

On account of the bending of the shafts, it is of importance with 
machines of very large size to arrange the generators iu such a 
manner that they are unaffected thereby. Experience with such 
machines shows that no matter what size the shaft is made, the 
arrangement of the generators outside the 


engines is not so good from the point of view See serene € 


of parallel running as that of putting the gene- 
rators between the crankr. The two cranks 
should preferably be set at an angle of 180° to 
one another. 

The governing of the engines should not 


the speed does not rise more than 2 per cent. 
when the load is decreased suddenly from 
full-load to half-load, or from half-load to no- 
load, and vice vers. 

The question of the permissible speed varia- 
tion in one revolution or “cyclic irregularity " 
is an important one, for to a certain extent it 
determines the amount of metal that must be 
put in the rim of the generator magnet wheels. 
With a given type and speed of engine, the a ricum 
lower the frequency the better the parallel BEES 
running, because a low frequency implies a = 
smaller number of field-poles, and consequently 
the speed variation in the revolution causes a 
smaller phase displacement between the E.M.F. 
waves of the different machines in parallel, 
meaning smaller synchronising currents and 
greater stability of running. 

For feeding rotary converters, which may be considered as being 
the most unfavourable case in practice, the phase displacement at 
any load should not exceed 2° ; that is to say, a point on the rotating 


magnet wheel may not differ more than 2 trom the position it would 


— 
—ͤͤT— — 


have if the rotation was perfectly uniform, p being the number of 
pole pairs. 

If the generators have a large armature reaction, the permissible 
phase displacement can be greater for the same synchronising 
current. With generators running in parallel one may be ahead and 
another behind Ly the amount of the maximum “ cyclic irregularity,” 
so that the amount by which the two E. M. F. waves are out of phase 
depends upon twice this; the synchronising current will be pro- 
portional to the sine of this total angle of phase displacement. 

The variation in angular velocity during a revolution should be 
kept within the permissible limits with the minimum weight of 
magnet wheel; that is to say, the desired result should be attained 
rather by careful design of the engines than by very large fly-wheel 
effecta. If this point be attended to, if the governor dash-pots are 
suitably designed, and if the pressure regulation of the generators 
is not too close, there will be no trouble from hunting either in the 
power station or in the distant sub-stations. 

The ''tachograms," a, B and c, fig. 9, are reproductions of the 
records obtained by means of à Horn tachograph from one of the 
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COMPABISON OF SUB-STATION MACHINERY. 


Transmission: three-phase at 5,500 volte between lincs and 40 
cycles. 

Distribution: three-wire at 510 volts between outers, neutral con- 
ductor earthed. 


— — — ee 
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j ! ' 
D 
! 


Rotary converters 
: ; Asynchronous Synchronous 
Type of equipment. motor: generator. | motor-generator. ind step-down 


transformers. 


— — — 


— — MÀ —— — — 


: | uec Br ees 
Output of sub-station 150 xw. 500 xw. 150 xw., 500 xw. 150 xw. 500 kw. 
converter. i | 


Speed of converter. 480 . 800 480 | 800 : 480 300 
Number of field-polesi 6 10 6 | 10 10 16 
(generator). | «d . 
Peripheral speed of 1, 760 1,880 1,760 1,880 2,970 8,100 
commutator. | 
Number of commu- | 162 270 162 :: 970 400 560 
tator bars. i i 
Temperature rise, any | 85°C. | 87 C. 85 C 85 C. 35°C. 85° C, 
part after 24 hours 
at full load. 
Rise of pressure when | 15 12 X, 145975! 11:54 95 % 8 96 
full load switched l 
otf, sub-station bus- | | 
bar pressure con- 
mant (Pull load 88 st% | 87% | 90% 92 K 
u o e Uu : € ET 
Efficiency i Half ,, | 76:5 % | 80 H 6% 79 85 «X, 87:5 %5 
Overload capacity for | 25 % 25 % 25 % 25 96 50 % 35 J. 
1 honr with fixed | | 
dora l . | 91% | 100-95 . 100-969, 100-95 100-96 x 
f : > ; xi ) ^ 
Power-faotor ; Rcs m $ | ga e | ed ax | i 


T | q (leading desdire) ur ia (leading) 
Starting current from 80 9, | 60% | 100, 100 % 80% 60%, 
A.C. side in terms (rotor re · (rotor re- (Starting (Starting (Starting (Starting 
of full load current. sistance) Seen motor.) motor.) motor.) motor.) 


per kilowati (square 
feet). 


Full load drop of, 85% None | None. | None | None 
speed. 

Relative cost per kilo- 20 KW. 166 ' 191 | 124 ' 180 
watt, including re- (Inoldng. (Incldng. 
gulating gear. i i l . middle middle 

i wire wire 
| ' ' | . booster.) booster.) 
Floor space required 08 05 ; 076 | 06 65 | 0°45 


f 
| 
| 
i 


222 ⁵ ¾ K 
1, 000-R. P. engines at Prague. The three records represent threc 
different adjustments of the engine governor after the engine and 
generators had been erected. It will be seen that after the 
governor had been properly adjusted the total variations in the 
speeds does not exceed 0:3 of 1 per cent. or the “cyclic irregu- 
larity’ of the engine does not exceed 0°15 of 1 per cent. up or 
down. 'The Horn tachograph is an accurate and extremely useful 
instrument, whose indications represent with sufficient accuracy 
what the engine is doing during the revolution. This is exactly 
6 — Oo 5 £0 7. 30 33 40 56 _ 60 Secs. _ 
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Fic. 9.—TAcHoGRAMS of 1,000 B.H.P. HoRIZONTAL ENGINE. 
Triple expansion; Two cranks at 90°; 90 revolutions per minute. 


what the electrical engineer wants to know in connection with the 
commercial problems of parallel running. 


III.— RELATIVE COMPARISON OF THB DIFFERENT TYPES OF 
SUB-STATION CONVERTERS. 


From the point of view of simplicity and ease of operation 
asynchronous converters are far ahead of the two types of 
synchronous machines. But this advantage is gained at the 
expense of plant efficiency, and consequently this type of con- 
verter is unsuitable for work of any magnitude. It will continue 
to find its chief use in connection with schemes where the total 
amount of power to be transmitted and distributed is relatively 
small, and where the converters do not exceed 150 Kw. in size. 

Synchronous motor-generators, on the other hand, are ideal 
machines for the work in many respects. High power-factors over 
the whole of the system are assured ; there are no complications in 
working, and no parallel-running troubles need be feared, provided 
8 fair amount of care has been taken with the design of the plant in 
ihe first instance. "They can be operated equally well from circuits 
of any reasonable frequency. The second great advantage is that 
the regulation of the direct-current pressure can be performed in 
well-known ways with the greatest ease, and not only this, but the 
direct-current pressure is independent of the pressure fluctuations 
at the ends of the long, high-pressure fceders. 
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Both asynchronous and synchronous motor-generators are efficient 
ty pes, and require simple switch gear. AE 

Rotary converters are on the same footing with regard to starting 
and power-factor as synchronous motor-generators, and have two 
great advantages over either form of motor generator—they are 4 to 
5 per cent. more efficient at all loads, and possess a greater overload 
capacity. They are, on the other hand, extremely sensitive with 
regard to parallel running; moreover, the arrangements for regu- 
lating and running are in general somewhat complicated, on account 
of the extra switch gear required for the step-down transformers 
and auxiliary devices. 

With regard tothe important points of floor space required and 
first cost, there is very little to choose between the different types 
of machines. Comparing the machines alone, there is, of course, & 
considerable advantage in favour of the rotary converter, but the 
additions to the latter equipment in the shape of transformers, air- 
blast outfits (when used), special regulators, and extra switch gear 
bring up the cost of a rotary converter equipment to very nearly 
the same figure as that/ for the synchronous motor-generator equip- 
ment; the asynchronous converter equipment is somewhat dearer 
than the latter as a rule. 

The preceding table ‘see p. 729) serves to illustrate the above-men- 
tioned pointe in a practical way. Examples given are taken from 
practice, and the machines (built in the same works) are compared upon 
exactly the same basis with regard to conditions of operation, such 
as speed, frequency, voltage, &c. The case selected is an actual com- 
bined lighting and powér scheme, current for lighting purposes 
being taken from the high-pressure feeders en route to the sub- 
stations as well as from the latter—hence the frequency. The case 


is somewhat unfavourable to the motor-generators, as these 


machines were arranged with a generator at each end of the motor 
shaft, having half its output; consequently the floor space required 
is greater and the cost more than would have been the case had each 
motor driven a single generator of equal output. 

It will be seen that with the larger machines the only sub- 
stantial advantages of the rotary converter cómpared with the 
synchonous motor-generator are those of greater efficiency and 
overload capacity. These are, of course, of very great importance, 
but for many purposes the greatly superior performance of the 
. synchronous motor-generator from the points of view of simplicity, 
p funning, and pressure regulation must be carefully balanced 

em. 


It is not too much to say that the limit of successful operation of 
rotary converters is reached at 40 cycles; above this frequency in 
all cases the best type of converter is the synchronous motor- 
generator. Above the frequency of 40 cycles good parallel running 
of the rotaries becomes extremely difficult, the machines hunting 
at the slightest provocation, and the question of commutation 
becomes a very difficult one to solve in a satisfactory manner. As 
already pointed out in connection with the generators, the lower the 
frequency the better the parallel running, for with a given angular 
displacement the phase difference between the E.M.F. waves of the 
various machines is smaller. , 

All the features, common more or less to the high-frequency 
rotary, namely, crowded poles, high peripheral speeds, high armature 
reaction, thin commutator segments, high voltage per bar, short 
distance between brush holders, &c., are wholly unfavourable to 
successful parallel running and good commutation, to say nothing of 
the increased wear and tear due to abnormally high speed. Itis for 
this reason that a frequency of 25 cycles has been standardised for 
rotary converter work, and at this frequency the machines are 
undoubtedly satisfactory. Between 30 and 40 cycles their perfor- 
mance is still good under favourable conditions (that is, propor- 
tionately better engines, high speeds and low voltages), while above 
40 cycles the use of the rotary converter, in units of large size, 
would appear to be practically out of the question. 

Low frequency of operation, such as 25 cycles, while satisfactory, 
it the whole output of the power station is to be absorbed by the 
converter sub-stations, is undesirable if other work has to be done 
in addition. Modern practice has shown that a frequency of 
40—60 cycles is the best that can be employed for the work in 
‘question; a departure from this in order to suit the requirements 
of the rotary converters constitutes in itself a disadvantage which 
is not present when motor-generators are used for the same work. 


CoNcLUD NG REMARKS. 


Given that it is required to convert polyphase current into direct 
current by means of converting sub-stetions, it is possible, based 
upon the considerations noted in the paper, to draw the following 
general conclusions :— 

1. For power work, and for those cases where the amount of 
lighting to be done is relatively small, rotary converter sub-stations 
operated at 20—30 cycles are preferable. 

2. For lighting work the use of motor-generators, operated at 
40—50 cycles in the sub-stations, will give the best results. 


3. Of the two classes of motor-generator sub-station that equipped 


with asynchronous machinery is on the whole unsuitable for work 
of any magnitude, 

The above conclusions must not be considered as being perfectly 
definite, on account of the widely different conditions that are met 
with in modern practice. Finally, the author would like to suggest 
in this connection that the discussion might protitably include the 
broad question of the transformation and distribution of large 
amounts of polyphase current for supply over large areas, for it is 
one of the most important questions of modern electrical engineer- 
ing. Although in many cases direct current sub-stations are 
undoubtedly advisable, still in many cases the direct distribution of 
polyphase current from simple transformer sub-stations, will 
undoubtedly be the best solution, not only from the technical, but 
also from the commercial point of view, 


NOTE ON THE USE OF THE DIFFERENTIAL 
GALVANOMETER. 


By C. W. S. CBAwLzy, Member. 
(Paper read April 18th, 1901.) 


I po net wish to suggest that I am bringing forward anything new, 
but rather to say a few words in favour of an old but very effective 
instrument, which has fallen into disuse, and to show a practical 
way of using it for modern work. 
In early days the differential galvanometer was used a 

deal; when the bridge came into general use it was shelved, as the 
scope of the bridge was so much greater, and it sufficed for all the 
resistance measurements then required. Another reason why the 
differential galvanometer went out was, I think, this: People were 
used to the old pattern of differential galvanometer with pivoted 


` needle, which was adjusted once for all and remained right. Then 


the reflecting galvanometer became universal, and the reflecting 
differential galvanometer when adjusted does not remain right for 
good, but must be very carefully levelled, and even then is seldom 
in perfect adjustment. Some yearor two ago I wanted some low 
resistances adjusted which it was impossible to bridge, and so I 
looked into the potentiometer, which was better, but very trouble- 
some, and this brought me to the differential galvanometer. For I 
always look on the differential galvanometer as a potentiometer ; 
only, instead of balancing opposing E.M.Fs. one balances the 
M. M. Fs., caused by them. 

Now, I knew by sad experience that to adjust a differential 
galvanometer was a very great nuisance, so I took the bull by the 
horns and did not adjust at all, but simply had the galvanometer 
coils wound double, i. e., with twin wire, and set the instrument up 
as it was, without adjustment. 

In fig. 1, a and b, 100 ohms each, are the circuits of the differ- 
ential galvanometer in parallel, opposed, joined to the battery. In 
the circuit of a is a 0-1 ohm resistance, which can be cut out by a 
key, and also a slide-wire. resistance, 5, of about 1:5 ohms. In 
circuit with b is enough resistance to about balance. This can be a 
resistance box. When joined as shown, if a or b predominates and 


à b a 5 & b 


Fic. 1 Fia. 2. Fic. 3. FiG. 4. 


gives a deflection, sufficient resistance is added or subtracted by the 
slide wire till the spot roughly comes to zero. Now depress the 01 
key; this disturbs the balance by 0'1 per cent. and causes a deflec- 
tion of some hundreds of scale divisions. If we do not want to 
read closer than ‘01 we need not adjust the balance closer than, say, 
10 scale divisions. 

We now know that two equal and opposite E.M.Fs. at the 
terminals of the two-coil circuits will balance, so that we can 
compare any two equal coils with great ease and great accuracy. 
For example, two 001 ohm coils, as in fig. 2. If they are not alike 
there is a deflection. Pressing the 0'1 ohm key gives the deflection 
for 0'1 per cent. difference between them, which, with only 10 
amperes through them, is about 400 scale divisions, so when work- 
ing to 01 per cent. anything under, say, 10 scale divisions can be 
ignored (which is a great comfort when adjusting). 

But we can go a great deal further; we can join up on to the 
terminals of à 1 and a 10-ohm.standard coil as in fig. 3, and add 
resistance to b circuit till a balance is obtained. For all-round 
work an ordinary resistance box will do, but if there is much 10 to 
1 work to be done it is sometimes worth having a separate coil of 
95 ohms. It was in this ratio way that I used it first; I wanted 
a set of stretched copper wires, accurately adjusted, for copper 
conductivity work, of 1, $, 3, &c., down to sr ohm. This would 
have been impracticable by bridge, and very inconvenient by 
potentiometer. . 

But setting the differential galvanometer two to one it was quite 
easy, the first or one ohm coil being the most difficult, as it had to 
be done against an outside standard. And the checking is so simple; 
the galvanometer is set, say, 4 or 8 to 1, and every third or fourth 
wire compared in the same way. PP 

At a pinch one can go a little further still; a coil differing con- 
siderably from the standard can be balanced by adding resistance to 
b coil and allowing for it, or setting to an odd ratio; but this is 
more troublesome. 

Now, as to sensitiveness. With 0'1 volt at the terminals of coils 
short on to the galvanometer and a 10 second swing, we have a 
deflection of 450 scale divisions for a difference of 0'1 per cent., so 
that we can com two Todo ohm resistances with only 10 amperes 
and have a deflection of 4:5 scale divisions for 01 per cent. 

As to limits of accuracy and sources of error, the galvanometer 
can be balanced far beyond anything required. Next the question 
of perfect contacts; they can certainly be counted on not to be 
more than robo ohm if made rationally, or an error of 001 per cent. 
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As to temperature, the galvanometer coils are copper, but being 
wound double remain always at the same temperature. 

Thermal contacts may occur at times, but are easily detected and 
eliminated by reversing the battery current. They are infrequent 
and small in effect. 

For long and continuous testing, especially with a ratio, I like to 
bave a rocking mercury switch which will do the check instantly. 
When working with ratios, temperature may cause an error; but if 
the galvanometer is placed so that ite temperature remains constant, 
as shown by a thermometer, the error will not exceed 0°2 per cent. 
A check should be made at the end of the test. 

In setting, it is, of course, nece to allow for errors in the 
standards, if they would be within the limits required. It is easily 
done by deflection. | 

There is only one inherent error to allow for. That is due to the 
resistance of the coil cireuits of the galvanometer not being exactly 
the same when they are in bélance. This, however, is but small. 

If the coils differ by a per cent. and they are 5 times the resistance 


of the coils under test, the error in the result is + percent. a 


should be under 1, and b is generally at least 100, so that at the 
worst the error is 01 per cent., even when comparing 1 ohm coils 
or setting 1 to 10 ratio with 1 to 10 ohm coils.* 

On the table there is a potentiometer which I designed some time 
ago to get rid of a slide wire, and which is used a good deal now. 
There are two dials, one of about 16 ohms divided into 150 equal 
parts, and the other, the whole of which is equal to one coil of the 
first dial and divided into 100 parts, thus giving the equivalent of a 
slide wire divided accurately into 15,000 parts, which i« ample for 
practical work, and which cannot be damaged by its natural 
enemies, wear, pupils or students. It can also be speedily checked, 
right through, against itself. 

Now, just think of the labour of adjusting the 150 contacts of 
about 0°1 each; and still worse the 100 contacts of about ‘001 each 
by potentiometer or other such means. But by differential 
galvanometer it is perfectly simple; and the result can be easily 
checked, as pointed out before, by setting the galvanometer 2 or 3 
or 10 to 1 instead of level. 

I have also on the table another use of the differential galvano- 
meter method. Itis shown diagrammatically in fig.6. It is a work- 
shop method of measuring anything between ‘1 and ‘01, or even less. 

In the diagram there is a slide wire of 1 total in series with the 
resistance under test and a battery. One coil of a differential 
galvanometer is applied to the ends of the resistance R by means of 
stabbers on corde; the other coil is joined to one end of the slide 
. wire and to the sliding contact, so that it takes the fall over more 
or less of the wire, the whole length of the wire being divided into 
1,000 parts by a scale; each division (about 1 mm.) is equal to 
0001 ohm. The wire is about 0:1 in. diameter, so wear does not 
come in. It works well with 5a. 

In conclusion, I do not suggest the differential galvanometer for 
ordinary accurate coil work; the Carey Foster method is perfect 


* Let the two coil circuits be so adjusted by resistance that in 
parallel they give no deflection. 

Then equal E.M.F's., at their terminals, always give none. 

Now join to the terminals of two equal ooils, p, in series. 

If the galvanometer circuits are of equal resistance there will be 
no deflection. 


a akb 


But if they are not, but are a and a + b respectively, the E. M. Fs. 
on them will be proportional to the joint resistances and there will 
be a deflection due to the difference of E.M.F. on the two. The 
joint resistances are— 


ad (a+ b)d 
B1 = 8 
V⁵•V a 
Let 6 = F and d = r ; substitute, and we get 
2 1 2 "e EA 
Ri DtQtpq 


p and q are large—at least 100; so that error is practically —} , i.e, 
if the coils circuits differ by c per cent. the error in the sedi is 

= per cent., which is of the order of ‘01 at most, and can be easily 
allowed for in setting, 


for that, and I have never sanctioned any accurate coils between 1 
and 10,000 being finally tested by any other method. But below 
1 ohm it is invaluable, and it makes quite easy a good deal of 


Rr 


Fra. 6. 


special work which would not be practical commercially by any 
other method. 

For example, the conductivity of two copper bars can be com- 
pared with quite reasonable currents, say 10 amperes for bars 1 in. 
square, which gives about four scale divisions for 1 per cent. with 
contact points 12 in. apart. 


FRENCH TELEGRAPHISTS. 


— 


- ee 


[FROM OUR OWN CORRESPONDENT.] 


Paris, April 15th. 


On Thursday, April 11th, the French Telegraphiste’ Association 
held its first annual Conference in the Grande Salle des Sociétés 
Savantes, 28, Rue Serpente, Paris. The Association was formed in 
October last, and has been deg Lorie and encouraged by M. 
Millerand, Minister of Commerce, Industry, Posts and Telegraphs, 
and M. Mougeot, the Under Secretary of State for Posts and Tele- 
graphs. The Conference was attended by nearly 1,000 delegates 
hailing from Paris, Marseilles, Lyons, Bordeaux, Toulouse, Lille, 
Nantes, Carcassonne, St. Etienne, Perpignan, &c., and many ladies 
were included in the number. The general secretary, M. A. P. 
Lemaitre, in his opening speech, recounted the history of the Agso- 
ciation, and amid tremendous applause spoke of the assistance and 
encouragement rendered by M. Millerand and his colleagues in the 
administration. Dealing with the financial position of the Associa- 
tion, M. Lemaitre said it was very satisfactory. There had been a 
total of receipts amounting to 5,307 frs. and an expenditure of 
2,070 frs., leaving a balance on the first five months of 3,237 frs. 
The membership was given as follows:—On January 10th, 1901, 
the number of members was 1,288, on January 31st it had increased 
to 1,569, on February 28th it was 1,983, whilst for March 31st the 
total stood at 3,028, showing that during the last six weeks the number 
had nearly doubled. Thanks to the administrative encouragement, 
applications for membership were now literally raining in. The 
treasurer then gave details of the finances, and then M. Veillet- 
Deslandelles presented the report of the Studies Committee. This 
Committee has for its functions to study the technical side of all 
questions of interest, and advise the Administrative Committee in 
matters of detail. . . 

The report was exceptionally interesting. Among the matters 
dealt with were the question of granting to postal employés a 
ticket enabling them to enjoy at all times the privilege of travel- 
ling at half rates on the railways. This privilege is already enjoyed 
by the postal employés of Italy, and is granted at holiday times 
to French employés. The Minister has taken the matter under 
his consideration. The Committee also reported an interview 
with the Minister on March 20th last for the i of laying 
before him proposals for the reform of the Disciplinary Council. 
This Council is the Administrative Council resolved into a tri- 
bunal for the purpose of dealing with grave breaches of depart- 
mental discipline upon which local chiefs are not allowed to decide. 
Complaint was made to M. Millerand that the accused employés, 
whose cases were dealt with, were not permitted full opportunity 
for defence. They were kept without information concerning the 
details, and sometimes even the subjecte, of the charges upon which 
they were tried, the decision of the Disciplinary Council being 
arrived at upon e parte statements from the employés’ superior 
officers. It was pointed out that it was necessary that the utmost 
reliance should be placed in the impartiality of the decisions of this 
Council, and in order to secure this the following proposals were 
made to M. Millerand. First, that all documents in the case should 


be read by the accused, and he should be allowed to make a final 


reply before the papers came before the administrative Disciplinary 
Council; second, that the accused should be allowed to appear and 
plead his own case before the Council; and third, that a member of 
the Administrative Committee of the Association should be a 


member of the Disciplinary Council. It was stated that M. Millerand 
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was impressed favourably by the proposals, and an early reply is 
expected conceding the demands. In America the National Union 
of Letter Carriers have the right of sending their president to 
plead for any members of their organisation accused of breach of 
discipline. He is accorded all the rights usually accorded to counsel 
in a Court of Law, and it is stated that the practice gives satisfaction 
both to the department and the employés. 

After the report of these interviews, the Committee laid its pro- 
gramme for the future before the conference, aud received warm 
congratulations and thanks. 

A resolution was passed in favour of a weekly day of rest for all 
employés, and other matters of lesser import were dealt with. 
During the evening telegrams of congratulations were received from 
many places, among them being a telegram from the London branch, 
Postal Telegraph Clerks’ Association. A hearty vote of thanks was 
passed to the English Association for its aid and sympathy. 


THE RATING OF ELECTRIC LIGHT AND 
POWER STATIONS. 


(Notr.—Onr attention has been drawn to the fact that in our second article 
on tbe above subject, which was published in the Ei. EC TUICGCAL. Review for April 
bth, 1901, we made use of the Canterbury Valuation as an illustration, without 
mentioning that it had already been published by Mr. Spencer Haw s, A. M. I. E. E, 
in an article * (the Rating ot Electric Supply Undertaking-," which appeared 
under his name in the columns of a contemporary some time back. We 
omitted to make the cust mary acknowledgment through pure accident, 
and much regret that it should have caused him any annoyance. | 


P 


(Continued from page 579.) 


Upon the "Expenditure " side of the account, there are one or 
two items to which attention should be directed. Under the head- 
ing “Salaries,” fees payable to directors may legitimately be 
included. It has been urged that the hypothetical tenant would 
not pay directors' fees, but it is obvious that if an undertaking were 
carried on without the aid of a board of directors, whose expert 
advice is often so valuable, it would be necessary for the under- 
takers to increase their staff, and spend large sums in making that 
increase. Moreover, the fees of directors were allowed in the 
Southampton Docks case (1851), 20 L.J.M.C., 155; 14 Q.B., 587; 6 
Rail. Cas., 428; 16 L. T. N. S., 460; 15 J.P., 145, and in the London 
Tramways Company v. Lambeth (1874), 31 L.T., 319. With regard 
to repairs, it will be seen that in the valuation marked I. (/i supra), 
these are put under the head of tenants’ expenditure, while in 
Example IL, which, as we have pointed out, is an actual valuation 
of an electric lighting undertaking, the repairs have been entered 
under the head of “Statutable Deductions.” It is obvious that in 
entering the cost of repairs under the heading Statutable De- 
ductious,” the Assessment Committee regard such repairs as falling 
upon the landlord. In such circumstances the hypothetical 
tenant would obviously be prepared to give a higher rent, than if 
the whole burden of the repairs were to fall upon himself. 

In actual practice, however, the committees very often assume 
that the whole burden of repairs and renewals falls upon the tenant, 
and in such case they are included under “Tenant's Expenditure,” 
as in Example I. 

Under the heading Rates and Taxes" would be included the 
“rate,” the amount of which it is the object of the committee to 
assess. Income-tax, according to some authorities, should not be 
deducted, as it is a mere personal matter.“ The question of 
apportionment of rates where the undertaking is situated in a number 
of distinct parishes or rating areas, is dealt with hereafter. Under 
the heading " Law Expenses" would be included the cost of any 
necessary litigation. This is an item which may be subject to great 
variation. 

It next becomes important to differentiate between landlords and 
tenants’ capital. The tenant's capital is practically equivalent to 
the working capital referred to in Example I. (supra), and in order 
to find the tenant's share, interest at 174 per cent. must be deducted 
from the tenant's capital. In gasworks it is generally considered 
reasonable to make allowance for a six weeks’ stock of coal—for the 
reason that some unlooked for catastrophe might involve enormous 
expense if the undertakers placed absolute reliance upon the con- 
tiuuity of a daily supply. 

The meters, although they are chattels in the eye of the law [Reg. 
v. Lee, L.R., 1 Q.B. 241; 35 L.J. (M.C.) 105], are regarded by the 
rating authorities as part of the working capital, and are generally 
reckoned under the head of Tenant's Capital.” Their value should 
be estimated at cost price, and no allowance should be made for 
depreciation, for unless a meter is as good as new it is quite useless 
tothe company. It is sometimes said that an allowance should be 
made for depreciation, but it is worthy of remark that, no matter 
what the age of a meter,so long as it works efficiently, the same rent 
is charged to the consumer. 

One Quarter's Rent.—This item is included under the heading 
“ Tenant's Capital on the ground that a tenant must be presumed 
always to hold one quarter's rent in readiness. This would avoid 
his keeping a sufficient sum in reserve to meet the demand of his 
landlord. The inclusion of this item is often fiercely contested by 
the Assessment Committee, and the case of R v. Parrott (5 T. R, 595) 
is cited as an authority for the proposition that rent in suspension 
should not be included under tenant's capital; but, in reality, that 
case decided that the lessee of a coal mine is liable to be rated to 
the relief of the poor although he derives no profit from the mine. 


Charges on Tenant's Capital.—The figure, 174 per cent., is made up 
as follows :— 


10 per cent. for trade profits, 
5 per cent. for interest on capital hung up, 
23 per cent. for risks and casualties. 


The above percentages are almost universally acce in the 
case of gasworks, and were, in fact, adopted by the Recorder of 
Canterbury when he was reviewing the assessment of the electric 
lighting works for that town (see Example II. ubi supra.) It would 
seem a little inconsistent to allow for a profit of 174 per cent. upon 
the undertaking of a local authority whose profit-earning power was 
restricted by their provisional order or special Act. It has been 
definitely settled that where the profit-earning power of such & body 
is limited, the hypothetical tenant must be over-looked in making 
the assessment, and the rate should be based upon the actual, and 
not the possible, earnings of the undertaking. (See The Droitwich 
Union Case, post.) This interesting point does not yet appear to 
have been raised, but it may be expected at any moment. 

The allowance of 24 per cent. is intended to cover risks of 
fire, &c., to which the property- of the tenant is exposed, and to 
defray the cost of insurance against accidents to workmen. In view 
of the increased liability which the Workmen’s Compensation Act 
of 1897 has thrown upon employers of labour, the allowance of 
23 per cent. would seem to be scarcely adequate for modern require- 
ments. 

Statutable Deductions. Upon reference to Examples I. and ITI. 
supra, it will be noticed that in Example I. the actual amount 
spent on repairs is deducted from the receipts under the heading of 
expenditure on the part of the hypothetical tenant, while the 
statutable deductions are confined to renewals and insurance. In 
Example IIL, on the other hand, all these items are placed under 
the head ing Statutable Deductions,” with the result that, instead of 
an allowance being made which is actually equivalent to the cost 
of the repairs to which the tenant has been put,-a definite per- 
centage is allowed to be deducted from the landlord’s capital to 
cover all such risks. | 

Inasmuch as Example III. relates to the valuation of an electric 
lighting works, it is conceived that this method of dealing with 
statutable deductions best commended itself to the Recorder of 
Canterbury. Deducting the “tenant's share from the net receipte, 
we ascertain the gross value” or “gross estimated rental.” 
Deducting the statutable allowances from this figure we arrive at 
the rateable value. 

Statutable Allowances.—There is some doubt as to what should 
come under the head of Statutable Deductions.” A further question 
may arise in connection with electric supply works. It is provided 
by the Electric Lighting Act of 1888 that within six months after 
the expiration of 41 years from the date of the provisional order 
the local authority shall have power to buy up an entire 
installation at cost price without auy allowance for goodwill. In 
order to provide against the loss which may ensue from such 
compulsory purchase without allowance for goodwill, a supply 
company is compelled to set apart a certain sum each year. The 
question arises, therefore, are the company in making the statutable 
deductions entitlea to deduct therefrom the sum which they set 
aside in each year to make good a prospective loss of goodwill ? 

This question has not yet arisen in the Courts, but will probably 
come up on the first possible opportunity. In the writer's view, 
the amount in question cannot be written off by the tenant 
under the head of repairs and renewals, for the hypothetical tenant 
pays rent upon atenancy from year to year; and the contingency 
of being sold up could not affect a mere yearly tenant at any rate 
until the fortieth year. 

Whether such a sum could be written off by the hypothetical 
landlord as a statutable deduction is more difficult to decide. It 
is clearly allowable to incur any expenditure which is necessary to 
keep the hereditament in a fit state to command the rent; but it is 
not certain that the transfer of the entire undertaking at cost price 
to a new proprietor would materially lessen ite rent-earning 
capacity. 

For the purpose of ascertaining the correct amount of statutable 
deductions, the life of generating plant, mains, transformers, 
accumulators, &c., employed in an electric lighting installation may 
be taken to be 25 years. The life of the buildings may be estimated 
at about 50 years, and consequently the allowance made in respect 
of them should be somewhat less. Such a computation is based 
upon the structural value of the hereditament, and in order to 
check the accuracy of an assessment based upon the structural value, 
it is customary to have regard to the actual capital of the company. 
Subtracting from that figure all that will not require reproducing, ¢.g., 
such items as goodwill, the cost of obtaining Acts of Parliament, and 
the value of the site; and all mere chattels purchased in the course 
of business, the figure which remains should represent the ‘amount 
spent on buildings, machiuery, apparatus, plant, mains and 
services. 

Instructive examples of valuations of gasworks, which cannot fail 
to be of use to those who are concerned with the assessment of 
electric lighting undertakings, may be found in South Metropolitan 
Gas Co. v. 8t. Olave's, Ryde's Met. Rat. App. 305; Gas Light and 
Coke Co. v. City of London Union, Ryde's Rat. App. (1891—1893) 
204; and in R. v. Lee (1866) L.R., 1 Q.B. 241. 

Apportionment between different Parishes.—A difficult question 
arises when the generating station is in one parish and the wires, 
mains, and consumers’ fitting are spread over a number of parishes 
in the neighbourhood. In acase of this kind it would be mani- 
festly unjust to apply the ordinary “profits” rule which has already 
been described; for if the earning power of the plant in each 
‘parish were alone to be regarded, it is clear that the parishes in 
which the current was actually supplied would pay the increased 
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rate, whereas the parish in which the generating station was 
situated would be unable to have that station valued according to 
the profits indirectly earned by it elsewhere. ; 


(To be continued.) 


HINTS TO THE SMALL ROAD 
SUPERINTENDENT.* 


By "ECONOMY." 


THERE are so many items which cause a road to be non-paying that 
to enumerate all would require a very extended amount of space, 
bnt my intention is to speak of a few which affect smaller roads in 
particular. 

Street railways shonld be conducted on the same businesslike 
methods used by any prudent, yet progressive, wideawake man in 
any other business enterprise, and a management should therefore 
place a person of experience in street railway work in charge. It 
may be necessary to pay such a person a larger salary than by 
employing an inexperienced person, but if he attends strictly to 
business he will save the difference in salary several times over in a 
short timo. 

One thing should always be borne in mind, and that is the old 
saying, A stitch in time saves nine," for if you keep everything in 
thorough repair your expenses for repairs will be less at the end of 
the year than if small things are neglected and then overhauled 
when they get so bad that you must repair them. 

Commencing at the root of a railway, we have the boiler room to 
consider. Here is one of the largest items of expense, and every 
effort should be made to hold the expense down. To accomplish 
this careful tests of various kinds of coal should be made, and only 
such giving the best results at least expense should be used. 
Because a certain coal can be purchased at 50 cents or $1 per ton less 
does not always signify that, it is the cheapest. Then the boilers 
should be kept clean, grates and fire boxes kept in repair, &c. I 
have found boilers in which the flues were so plugged up that not 
over one-half of their diameter was working, and where the condi- 
tion of the walls, grates and fire boxes were in such shape that, after 
giving the place a thorough cleaning up, the amount of coal.used 
was reduced to exactly one-half of what it formerly required. A 
competent, careful engineer can save & considerable amount each 
year in the matter of repairs, oils, &c., and by closely watching 
all steam pipes and repairing leaks as soon as they appear. 

Then comes the car equipment and repair shop. Next to irregu- 
larity of car service, nothing so much affects riding as noisy, dirty 
and ill-kept cars, yet here you can save a large sum annually, if 
properly cared for. In the first place, it does not pay to use 
ancient, out-of-date motor equipment, for various reasons. To illus- 
trate this, I will give one of my personal experiences in this 


particular. 

ing charge of & road some years ago, I found they were using 
three different kinds of motors, and of these the larger number were 
of old and out-of-date pattern, with ring-wound armatures. To keep 
going, we were obliged to carry a stock of repairs for each kind of 
motor used; or, if a car came in, it remained in the car nouse until 
we could get repair parts. I found that we could “scrap” these 
motors (to sell them as motors being out of the question), and for 
every three of them could buy second-hand, thoroughly overhauled, 
late pattern, formed coil motors of twice the horse-power of the old 
motors, yet it was a difficult matter to convince the owners of the 
road that in the long run they would be saving money. The repairs 
on the old motors were numerous, and, being out of date, parts could 
only be obtained “on special order,” and every street railway 
manager knows what expense that causes. Or, if we could not 
es with this style motor, we could get motors of a later style 
and use these motors under extra cars, by putting two under each car, 
thus reducing the liability of overcrowding them, and thereby saving 
the life of the motors. 

For a small or medium-sized road it pays best to standardise the 
equipment and have it as near up to date as possible. 

A road should also be equipped with sufficient machinery and 
tools to do all ordinary repair work. It does not cost much to have 
your own forge and anvil, drills, &c., and the bills you pay a machine 
shop for every little piece of work done by them will make a nice 
little item of saving during the course of a year. 

For a small road it is a considerable advantage to have the 
various trades represented among your car men. My experience 
has been that, having a blacksmith, carpenter, painter and fireman 
on the line, who can be called in when necessary to do such work, 
considerable time and expense can be saved. Excellent men in 
these lines can often be secured as carmen, even at less wages than 
their trade pays, as it gives them steady employment, which is not 
always the case while working at their trade. ö 

Then every piece of scrap, no matter how small, should be saved 
and kept in a place prepared for it. To find scrap copper, brass, or 
iron scattered all over the place, shows a lack of watchfulness, and 
resulte in losses to the company. . 

The necessity of keeping the track and bond wires in good con- 
dition every man realises, if for no other reason than to save the 


° Street Railway Journal. 


THE ELECTRICAL REVIEW. 


788 


besides keeping a good many from riding. The importance of 
keeping the bond wires in thorough repair cannot be over- estimated. 
It saves power, and leesens the liabilities of burn-outs on motors. 

Then the poles, span and trolley wires should be kept in proper 
repair. Rotten or weak poles should be replaced before they 
“come down themselves. I advised the officials of one road to 
replace six old poles with new, but they stated that they “could 
not afford to buy new poles at present." One week later a trolley 
pole jumped, and striking a span wire, brought down all six poles. 
One pole struck and demolished the top of & car, and when the 
owners of the road got through with their repairs, they found that 
they had saved one week's life on the poles, but had lost enough to 
pay for setting new poles over a mile of the road. 

You can stimulate traffic to a certain extent, but you must not 
disappoint the public by giving a good service on a line to or from 
a park or pleasure resort and then compelling the people to walk 
home from a central point, owing to the absence of the regular 
cars. 

The matter of passenger traffic has been amply discussed in the 
Stret Railway Journal heretofore, so that I can only add, Watch 
every point about the road, and see that no unnecessary loss occurs 
through neglecting promptly to repair the smallest matter." | 

A dollar saved is a dollar earned, and if you keep a careful watc 
to get every possible nickel for fares, and also watch your expense 
account, you will find it will soon result in an increase in net 
earnings each year. To carefully look after either one and neglect 
the other is only attending to half of the business. By watching 
your expense account, I do not mean you should cut down necessary 
items, but see where improvements can be made which will be the 
cause of reducing the general expenses. 


pe a SRSA ID — — 


SOME SWISS ELECTRIC TRAMWAYS. 


Ix the April issue of Traction and Transmission—the special monthly 
electric power publication of our contempo Engineering, we 
notice an article by Mr. J. S. Edstrom upon “ Electric Tramway 
Practice in Switzerland,” 

Compressed as it is into a space of less than 24 pages, it is obvious 
that the author of this article could not enter into very minute 
particulars or attempt to treat the subject in any other than a 
‘pithy paragraph” style. He has, however, enlivened it by means 
of some attractive illustrations of typical generating plant, cars, and 
car sheds, &c., which will doubtless duly impress the reader. 

Amongst the points worth notice in the article may be mentioned 
the following. Mr. Edstrom speaks of the Swiss tramways as being 
under the control" of the Government, but this presumably can 
only be in a fashion somewhat similar to the ''control" exercised 
in this country by the Board of Trade, in regard to inspection and 
regulations for construction, working, &c. 

There are, however, some striking differences in the ruling con- 
ditions—the mere mention of which will be enough for British 
traction engineers. Thus, for instance, we are informed that in 
Switzerland, suburban tramways have feeders of bare copper 
supported on the poles. The only thing of the kind permitted with 
us are the bare copper wires which we also incidentally use as 
trolley wires! Then again, it is stated that the overhead wire 
system is sanctioned on the finest streets and quays in the principal 
Bwiss cities. 

Anyone, who travels even a little abroad, knows well what is 
allowed in this respect, but even to-day the stay-at-home town 
councillor who prates of electricity being in its—you know the 
rest—also finds serious objection to the appearance of overhead 
wires on the dirty dingy streets of his beloved native town. 

Span wire construction is used wherever possible, and the consent 
of property owners does not appear necessary, though compensation 
to the tune of a few pounds is paid to them. So far as we know, 
the city of Glasgow is the only place in this country where span 
wires can be attached to buildings without leave or license or pay- 
ment of any compensation; and that is solely because the Corpora- 
5 Parliamentary powers when possibly Jupiter was 
n ng. 

Again, a somewhat higher voltage is permitted in Switzerland 
than with us—viz., 600 volts in the towns and 750 outside. A 
50 per cent. increase enables a good deal more to be done in the way 
of running longer distances from the power house, or dealing with 
more traffic on a given amount of capital outlay upon feeders, There 
is no rule as to the drop of voltage in the rail return, but only a 
small minimum current capacity for the bonds at each rail joint. 
Return cables must also have the same section as outgoing feeders. 

Somewhat curious expressions are used in the article. Under- 
ground feeders, for instance, are said to be laid in “ pottery conduits 
filled with sand.” The rails in Geneva (Phoenix girder pattern) are 
stated to be laid direct on concrete “ blocks ” about 8 in. by 12 in. 
cross section. Surely these should be “longitudinals” or "beams ” 
rather than blocks”; the day of stone blocks or sleepers passed by 
several generations ago. 

It is interesting to note that the telephone guard wires are of 
heavy steel, earthed to the track. They are said to have large 
current-carrying capacity, so that if a telephone wire breaks and falls 
on to the guards and trolley wires the telephone wire is the one to 
suffer by melting. Telegraph and telephone wires are, in the case 
of new lines, bunched together so as to cross the trolley wires at as 
few points as possible; the expense of this is borne by the tramway 
company. 

The cars illustrated are all of the familiar Continental single deck 
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type, but the Swiss must be more democratic than their neighbours, 
as there is apparently but one class provided. 

The car barns shown—Lucerne and Zurich—are provided with 
hand traversers. This seems a little behind the times, and must 
entail some wasted hours and energy compared with the resulte 
given by electric traversers, of which appliances there are plenty 
elsewhere to be seen. 

A good feature to be recorded, however, is the heating of the car 
sheds in winter, also the Government regulation which calls for 
bath rooms and special clothes-drying rooms for the employés. 

Lastly, the author speaks of turbines driving generators direct, 
and refers to plate No. VII. illustrating his article. This plate 
represents & sub-station with rotary converters, the alternator of 
which is perhaps not so unlike a turbine in external appearance as 
to deceive even a printer's eye! The slip, however, will be obvious 
to all. 


——..—.——. 
THE SOLDERING OF ALUMINIUM. 


Durine the past few months there has been a regular 
revival of interest in the soldering of aluminium, and many 
of the papers have been busily engaged in discovering and 
describing novelties which are several years old, while others 
have been carefully giving a wrong or imperfect explanation 
as to why aluminium is so difficult to solder with perfect 
success. Although we do not by any means intend to imply 
that aluminium can ever be soldered with the ease and 
despatch with which that operation is conducted on brass, 
galvanised and tinned iron, yet the metal is capable of being 
united by the bit somewhat more readily than most people 
seein to imagine, provided a proper kind of solder is employed 
in the proper kind of way. There are two totally distinct 
obstacles to he overcome before a satisfactory joint in sheet 
aluminium can be made by soldering. The first is to find 
and use some material which will he permanent in damp air, 
water, &c., when it is in good electrical contact with so 
electro-positive a metal as aluminium ; the second is to 
apply that material to a metal like aluminium, which is 
ulways covered with so closely adhering and rapidly growing 
a film of oxide. Now, it is clear that the stability of the 


soldered joint on exposure will depend entirely on the 


composition of the solder adopted ; but the ease of applica- 
tion of that solder will depend partly on its own composi- 
tion, and partly on the initial preparation of the aluminium 
surface. | 

To make a valuable solder, then, four points have to be 
considered. It must be composed of some metal or alloy 
which fuses at a low temperature, so that it shall flow 
smoothly from a copper, nickel, or aluminium soldering bit. 
[t must not oxidise appreciably nor segregate when heated to 
its melting point ou the bit. It must, as a whole, be as 
electro-positive as possible, so that it may not he capable of 
forming with the aluminium object to which it is applied a 
galvanic couple of sensible voltage. The fourth requirement 
concerns the aluminium surface itself: it must be cleaned 
from its film of oxide either by mechanical or chemical agency 
during the act of soldering, that is to say, while the metal is 
protected (if possible) by the molten solder from the 
surrounding atmosphere. The selection of a metal or of 
several metals to form an alloy of any desired melting point 
is not a matter of great difficulty. Many such compositions 
have been used for soldering other metals for generations ; 
there is no particular trouble in finding something to match 
the peculiar shade of white exhibited by commercial grades 
of Héroult aluminium so that the joint may not be con- 
spicuous to the eye. The question of galvanic action 
between a metal and its solder, on the other hand, has 
scarcely ever been of much practical importance hitherto ; 
and our practical metal workers are rather apt to overlook 
or ignore the necessity for investigating the matter now that 
aluminium has become of industrial significance. This is 
only natural ; for with due skill the coating of oxide on 
aluminium can be removed, and almost any well known 
solder stuck on to the metal, thus forming a joint which for 
an hour, day, or week appears perfect, has perhaps greater 
mechanical strength than the aluminium itself, and con- 
clusively demonstrates to the happy inventor that he has 
discovered another “ fortune.” In a month or so, maybe, 
the Joint fails, either the aluminium or the solder crumbling 


to pieces ; and then the experiments have to be begun again 
in the previous haphazard fashion, 


By consulting almost any of the text-books a list of metal. 
arranged in galvanic series can be drawn up or met with, 
and if the book be not too old the position of aluminium in 
relation to other metals suitable for the preparation of a low 
temperature solder can be studied. Unfortunately, the 
tables given by our authorities are generally based on the 
behaviour of metals when exposed to certain laboratory acids, 
alkalis, and salts, and not to the damp air or weak aqueous 
carbonic acid of everyday life. For this reason the data 
must be used with caution, as the series vary somewhat in 
order according to the nature of the electrolyte selected. 
Indeed, it seems possible that in this variation may be dis- 
covered one of the reasong— completely inevitable so far as 
it goes—for the occasional failure of aluminium, soldered or 
not, during exposure. Under oxidising influences aluminium 
closely resembles the metals of the alkalis and alkaline 
earths, being much less permanent than maganese, zinc, 
iron, &c. ; under chlorinating influences aluminium resembles 
the last three metals, and is much more stable than sodium, 
calcium, and magnesium. Thus if any neighbour for 
aluminium be chosen to avoid galvanic action under the 
attack of, say, hydrochloric acid—for which purpose 
manganese and zinc are indicated—that neighbour will be 
too negative when oxygen is the corroding agent. And, per 
conira, such a metal as magnesium, which lies nearest to 
aluminium when oxygen is the enemy, is highly positive 
when chlorine appears on the scene. However, it will be 
found that, roughly speaking, and in this particular of 
galvanic action alone, zinc is the best metal of which to 
made a solder for aluminium ; then lead, and finally tin. 
The best of all is, of course, aluminium itself ; but to solder 
aluminium with aluminium is to * burn" the metal, in the 
language of the plumber, and that is different from what is 
understood as soft-soldering. Nevertheless, there is no 
objection, and, indeed, there is much advantage, in having 
a certain proportion of aluminium in the solder which is to 
be used with the bit. | 

Turning now to the problem of removing the film o 
oxide from the surface of the metal before soldering, we are 
met by the practical difficulty that the obvious agent, hydro- 
chloric acid or something similar, is far from being perfect, 
or even satisfactory ; for although it readily dissolves the 
alumina, before the solder can be applied the acid becomes 
neutralised by the excess of metal, the aluminium chloride 
seems to be ineffective in protecting the surface, and a fresh 
coating of oxide forms instantaneously. To meet this objec- 
tion it is possible either to clean the metal mechanically 
underneath the layer of liquefied solder in the act of solder- 
ing, by filing, rubbing, or scratch-brushing and the like; or 
to incorporate into the solder some substance with is com- 
petent to decompose, remove, or dissolve the oxide. Methods 
for effecting this mechanically in the manner indicated, have 
frequently been suggested and patented ; and we believe in 
skilful hands they all work more or less satisfactorily. A 
wire brush seems the most natural thing to use, but it is 
only available where the joint is on fairly stout metal and in 
an accessible situation. An idea for decomposing the oxide 
chemically has been patented lately by E. M. Totten, of 
Buffalo, and is being ** boomed” considerably in the Press 
at the present moment. According to the published 
descriptions of this process, the solder consiste of aluminium, 
20 per cent.; tin, 30 per cent.; zinc, 40 per cent.; a 
* hydrocarbon," 2 per cent. ; and 8 per cent. of some un- 
mentioned constituent. The * hydrocarbon" is to be fat or 
wax (these are not hydrocarbons, but no matter), paraffin, 
&c. ; and it is claimed to “ increase the amount of carbon ” 
contained in the solder, which carbon reduces the film of 
oxide (alumina) during the operation of soldering, and 
renders the scraping of the metal unnecessary. This claim 
is extremely interesting and instructive, because it has been 
known to students of electro-chemistry for many years, ever 
since the advent of the Cowles method of making aluminium 
bronze—and, indeed, before that time—that alumina cannot 
be reduced by carbon except at the temperature of the 
electric furnace; so that even if Mr. Totten’s process 
actually does what it it represented to do, the carbon in 
the solder plays no chemical part in cleaning the metal. 

As mentioned in a recent issue of the ELECTRICAL 
Review, Dr. Richards's solder for aluminium, which has 
just been discovered, by several of our English papers, has 
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been in existence for eight years. It was patented in Great 
Britain under the name of W. A. Briggs on November 9th, 
1892 (No. 20,208). The active ingredient for removing the 
oxide is phosphorus, and according to the specification, the 
solder is prepared by mixing 32 parts of tin with 1 of 
phosphor-tin containing 5 per cent. of phosphorus, then 
adding 1 part of aluminium, previously melted with 8 parts 
of zinc. It was also stated in the English patent that the 
melting point of the solder might be lowered by increasing 
the percentage of tin, while its mechanical strength could be 
improved by raising the proportion of aluminium and zinc. 
Further experience with the material has shown, however, 
that the normal composition, as given by the formula of the 
specification, tends to liquate when melted a second or third 


time; and so the solder is now composed of aluminium, 1. 


part; phosphor-tin, 1 part; zinc, 11 parts ; and tin, 29 
parts. It is used much in the usual way with a copper or 
nickel bit; but the aluminium requires to be first“ tinned ” 
(. e., coated with the solder as is done in soldering copper or 
sheet-iron), before the two pieces which have to be united 
are brought together. No flux is employed either on the bit 
or on the sheets, as the contained phosphorus effects the 
cleaning necessary. This solder has been adopted largely 
in America, and yields results probably as good as can 
be expected with aluminium; it has also been recom- 
mended by the authorities of the Neuhausen aluminium 
works. It is known to be permanent for over three years, 
to bse as strong as, or stronger than, the aluminium itself, to 
be reasonably cheap, to have a colour matching well with 
the rest of the object, but to darken slightly after the lapse of 
time, As we remarked on a previous occasion, this solder 
was invented by Mr. J. Richards, of Philadelphia, although 
the name on the Envlish specification is that of his son, Dr. 
J. W. Richards, of the Lehigh University, who is the chief 
American authority on all matters connected with aluminium, 
It is, therefore, hardly correct or courteous of one of our 
contemporaries to describe the latter in 1901 as“ the latest 
aspirant for fame” as a solder maker, seeing that the 
material was patented in 1892, and the first edition of 
Richards’s book, which contains everything known about the 
metal we are discussing (the ultimate source of our friends’ 
information, in all probability) appeared in 1856. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THomrson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


7,270. 
April 9th. 

7,284. ‘Improvements in pulleys for trolley heads, applicable to electric 
traction.“ J. AsrINWALL. April 9th. 

7,325. “Improvéments in electric motors." 
Fuller, United States.) April 9th. 

7,338. ‘Improvements in and relating to electric furnaces.” C. P. E. 
ScHNEIDER. April Yih. (Complete.) 

7,368. Improved means for connecting electric wires and cables.” A. 
WILKES. April 10th. 

7,397. A new or improved process for the electrolytic production of caustic 
alkalies.” A. BkocHET and G. Ranson. April 10th. 

7,438. Electrically-controlled targets for use with rifles or other tire-arms." 
W. W. G. Wess. April lith. ; 


7,459. “Improvements in or relating to electric tramways or railways on the 
overhead system. E. CLR VLN KA, J. BERNT and G. MEVWER. April lith. 

7,462. “A new or improved apparatus for automatically charging accumula- 
tors. B. Kuri. April Ilth. 

7,490. “Improved guard or structure for protecting overhead wires.“ W. B. 
WHITTAKER, April 11th. 

7.492. Improvement in winding for electro-magnetic inductive apparatus.“ 
H. H. Wair. (Date applied for under Patents, &c., Act, 1883, Section 103, 
January 12th, 1901, beipg date of application in United States.) April 11th. 
(Complete.) 

7,197. ‘Improvements in contact boxes for the distribution of electricity.” 
B. CRUVELLIER. (Date applied for under Patents, Xe, Act, 1883, Section 103, 
November 21st, 1900, being date of application in Frarce. April llth. 
(Complete.) 

7,524. “Improvements in electric heating and in apparatus therefor.” J.R. 
QUAIN. April 12th. 

7.539. “Improvements in and connected with the electrical transmission of 
images, and in the recording of images.“ W. FRIESE-GREENE. April 12th. 

7,047. “Improvements relating to incandescence electric lamps.” H. H. 
Laks. (C. D. Smithers, United States.) April 12th. (Complete.) 

7,948. “Improvements relating to dynamo-electric machines.“ 
April 12th. f 


W. P. THOMSON. (C. D. 


L. XIAI CHE. 


“The production of white lead by the electric arc." E. BAILEY.e 


7,53. “Improvements in electric alternate current motors." S. P. THomp- 
SON, April 12th. 


7,557. "Improvements in electric cables.“ W. N. Stewart. April 12th. 

7.558. Improved means for insulating electiic conductors.” W. N. STEWART. 
April 12th. 

7,565. “Improvements in and relating to systems of electric power trans- 
mission by overhead conductors.” E. ROTTER and T. H. Jones. April 12th. 


7,576. *' Improvements in electr'e signalling." A. T. M. Tuowso and THe 
THousoN-Davis TELEPHONE SYSTEM, LIMITED. April 12th. (Complete.) 

7,084. “Improved method of obtaining electrical vibrations.” F. T. TROUTON. 
April 13th. 

7.586. Improvements in the apparatus for the separation of iron or steel 
filings, or the like, from brass, or other non-magnetic substances." B. Lor xd. 
April 13th. l i i 

. 1,601. *‘ Improvements in and relating to electric glow-lamp holders." C. E. 
KNOwLES. April 13th. 


7,617. linprovements in electric meters.“ C. O. Bastian and J. VAUGHAN- 
SHERRIN. April 13th. 


7,619. ‘Improvements in signalling on electric traction systems." E. RorTER 
and T. H, Jones. April 13th. 

7,629. “Improvements in and relating to secondary batteries." I. CELESTRE 
and F. CONDRAND. Aprill3th. Complete.) 


7,641. Improvement in and relating to telephone exchange systems.“ 
W. F. Smiru. April 18th. (Coinplete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1899. 


12,248. ''improvemeats ia ern “ver systems aad in apparatus thersfor." 
A. T. M. Thomson and P. Waraford-Davis. Dated June 12th, 1599. Relates to a 
telephone system, in which the subscriber is provided with a printing. 
telegraph transmitter, by which he signals to the exchange the name or 
number of tbe exchange, and of the subscriber required. The exchange 
is provided with a special indicator, operated to one side or the other, 
according as to whether the subscriber wanted is on the same or another 
exchange, If the subscriber wanted is on the same exchange, a jack plng is 
inserted in the jack connected to the numerical printed. Whea the number 
has been registered, the plug is inserted in the jack of the subscriber wanted, 
and the exchange operator rings up both subscribers. If the subscriber wanted 
is on a different exchange, the name of that exchange is registered on the 
exchange printer, and the jack plug is then connected to that exchange, where , 
the numerical printer is connec ed up, and the call is finally completed. The 
call transmitter or“ latent switch“ as it is termed, is arranged with a number 
of series of adjustable contacts, either to be contacted by a rectilinearly- | 
moving contact spring, er by a rotating arm. Two forms of rota'ing arm 
trantinitters are described— one with the contacts in a ring, and the other with 
contacts arranged as serrated cams, The subscribers! telephones are sup- 
ported on brackets, provided with pivoted contact arms in place of the ordinary 
switch levers. The exchange and numerical prin'ers are type-wheel printing 
instruments, with releasing dedents operated by the printing levers, and have 
returning springs for the type wheel. The plug sockets are pivoted so as to 
allow of two sets of springs, one set connected to the indicator, and the other 
set connected to the exchange printer. The special indicator is formed with a 
pivoted armature carrying two ditferent labels, either of which may be exposed 
on receipt of a signal. The usual clearing-out signals are employed at the 
exchange, in one form small lamps being secured in the fear end of the 
plugs. 19 claims. 


12,294. ''improvements in and cenmeoted with magneto generators." H. 
Oppenheimer. Dated June Ith, 1899. In a magneto generator for telephone 
calls, the pole-faces of the armature or field magnets, or both, are provided with 
one or more notches or slots, for the purpo:e of preventing induction in 
neighbouring lines when ringing-up. I claim. 


12,963. ''imprcvements in or relating to conduits for electric conductors.” F. 
Jones sad F. A. Pocklington. Dated June 13th, 1899. Conduits are formed of 
lengths of partial section pipe clcscd by tile lids. The lids may be of various 
forms and fitting. The joints are either spigot and socket, or are butt joints 
with separate sleeves. The cables sre supported on_bridge-pieces, or on studs 
formed in the conduit lengths. The conduits are filled with insulating medium. 
Service and distribution fittings may be employed, as desired, the service box 
being divided by a vertical partition to separate the wires. A junction box, 
formed of earthenware, &c., may be fitted over the conduits, to form a chamber 
round the service, &c., fittings. The lid of the junction box is made of similar 
material to the surrounding paving. 5claims. 


12,420. Imprevements in wireless Aelegraphy." F. D. Braun. Dated 
June l4th, 1899. The transmitting and receiving planes for wireless telegraphy 
are formed of parallel wires either connected in parallel or in series, with 
preferably a metallic screen separating tre alternate wires, i.e., the front and 
back turns. Two sets of parallel wires may be connected in series, and an 
induction coil or spark gap may also be employed. The vertical rods connected 
by a resistarce may also be employed, as well as two sets of parallel 
wires, the front eet being at right angles to the back. 4 claims. 


12,478. "improvements la electrical acoumalators or secondary batteries.” 
0.Behrema. Dated June 18th, 1899. Relates to feparators, and consists in 
making them of loofah, which preferably has been subjected to pressure. 
Powdered glass may be used to fill any spaces left in the battery when the 
plates and separators are in place. 3 claims. 


(2,609. “improvements ia aud relating to automatic magnetic eirouit breakers.” 
H. H. Lake. (W. M. Soott.) Dated June 15th, 199. Relates to resistance switches 
fiited with overtlow cut-outs, and consists in arranging the coil or coils of the 
cut-onts so that it will not operate with an excess cuireut, while the resistances 


are being cut-out. 5 claims. 


12,665. "improvements ia connection with the windings of dynamo machines 
and induction motors.” ©. D. Abel. (V. Karmin.) Dated June 16th, 189). 
Dynamos and motors, alternating current.—In order to obtain two different 
rotary phase current pressures from a drum or ring winding of the kind 
employed in continuous current machines, the eaid winding is cut open at a 
certain pumber of points, and the several sections of the windings thus formed 
are suitably connected together. 3 claims. 


. “Improvements in the arrangement snd connections of the windings of 
ices — C. D. Abel. (V. Karmin.) Dated June 16th, 1899. Armatures. 
—Relates to the armature windings of dynamos for generating simultaneously 
continuous currents and rotary-phase currents, and for feeding a thrce-wire 
system with continuous currents without the use of a special equalising device. 
The armature carriesat least two windings, which may be of the drum or wing 
type, one of which is a continuous current winding, connected to a commutator 
in the ordinary manner, while tbe other is a rotary-phase winding, divided up 
into six or a multiple of six sections, successive sections having à phase 
fitference of 60". When the rotary-phase winding is divided into a multiple of 
six sections, sections of ihe same phase are connected up in parallel. Each of 


: . 2 . S i i 
these winding sections comprises -- B bars or coils, where « represents the 
[| 


total number of bars or coils, and 2« the number of parallel circuits in the 
windings, when regarded as continuous current windings. 1 claim. 
* 
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12,627. ‘‘improved manufacture ef electric ba lates.” Or. E. Andreas. 
Dated June 16th, 1899. A plate or electrode is made by tirs* subjecting a lend 
plate to pressure, so a3 to produce on each side a number of roof-shaped 
projections, and to leave a central stiffening piece. The projections are then 
cross-cut by a file-cutting or like machine, so as to produce the effect. The cuts 
may be oblique in direction. 2clainis. 


12,668. ''improvements in earthed coverings er electrical tubular condaotors."" 
J. Y. Johnson. (Hartmana & Braue.) Dated June 17th 1899 Tubular conductors 
having an earthed outer casing have that casing formed of an opea metal tube, 
with or without a bare wire attached thereto. The opening in the tube may be 
closed by a bent strip sprung ia with a wedging action. The lengths are joined 
by metal sleeves, with or without an intermediate shoulder. Caps of tinfoil or 
oer croft metal ensure good contact between the tube and sleeve. 
4 claims. 


12,730. ''improved galvanic cell.” P. Olfenhesioh and H. Roekel. Dated June 
19th, 1899. Relates to a dry zinc-carbon battery. The carbon has packed 
around it a depolarising mixture consisting of a paste formed of ground carbon, 
brownstone, and Ceylon graphite. The depolariser is covered with linen and 
placed in the zine electrode which is in the form of a tube, which is then tilled 
up with, and covered on the exterior with, Iceland moss which serves as an 
absorbent for a strong so ution of salammoniac. Outside this is placed a cover- 
ing of vellum or parchment, and on the top of itis pla ed a layer of parattin. 
The carbon electrode rests on a layer of goudron, which is tar boiled or evapo- 
rated toa density greater than that of ordinary tar. The electrodes are then 


placed in a receptacle which is half filled with gelatine, The upper part of the 


cell is filled up with goudron. Gas exits are provided. 4 claims. 


12,731. ‘“‘improvemants in electrical switches partioula suitable for high 
v e connections.” G. W. Holt and A. Atherley. Dated June 19th, 1899. 
Tumbler switches suitable for high voltages. The movable contact carried by 
the tumbler lever moves ina recess jn the base and enters the fixed contacts 
from below. The contact is seoured to the cheeks between which the snap 
spring may work. 2 claims. 


12,760. “‘tmprovements in er relating to electric railways aad tramways ona 
road contact system." E. Cewenka and $. Mahler. Dated June 19th, 1899. Electric 
railways and tramways on a mechanically-operated road contact system. Con- 
ductors; switches. Two arins depending from the vehicle work ina slotted 
rail and successively act on the wheel which is connected by bevel and crank 
gearing to the plunger to raise and lower it as the vehicle passes. The plunger 
has a spring head connected electrically to the spring roller, which bears on a 
plate connected to the feeder when the plunger is raised iuto the path of a long 
collector. Casings enclose the parts. ö claims. 


12,797. “improvements in aud connected with ooln-freed electricity meters.” 
F. J. Beaumont. Dated June 19th, 1899. A coin-freed meter moves a switch to 
insert a resistance in circuit when the quantity paid for has been supplied, as 
described in Specification No. 17,523, a.D. 1897, but the resistance is now made 
variable inversely to the current being supplied, in order that the diinming of 
lamps may not vary with the number of lamps in circuit. For this purpose tlie 
current passes through a solenoid moving a core and lever ia opposition to a 
spring: the lever either compresses a pile of carbon blocks or moves over the 
contacts of à divided resistance. This variable resistance is placed in circuit 


with the lamps through a contact and a projection on the switch, when the 


switch is leaving a main contact which ordinarily short.cireuits the resistance. 
If current continues to be taken without payment, the projection leaves the 
contact opening the circuit. The switch may be moved by a connection with a 
sliding rod carrying a "pinion which is operated in one direct on by a worm 
turned by the coin mechanism, and in the other by a second worm turned by 
the me isuring apparatus. 4 claims. 


12,787. ''improvements in devices for breaking electric ofroults aud lag 
the same from excessive currents." W.P. Thom 
Dated June 19th, 1899. Relates to cut-out devices for use in telephone, telegraph, 
and like low-tension circuits, so arranged that a considerable gap is made when 
the device operates, thus preventing arcing. In the arrangement, a plug com- 
pletes the circuit between the contacts, and a spring tends to withdraw it to 
break the circuit. The plug is released by means of a device operated by an 
excess current. A resistance coil is embedded in a lump of wax secured to a 
bracket, and the coil has à loop which is fitted on a hook. In case of an excess 
current, the wire is heated and melts the wax. Ina modified form, the plug is 
held iu position by a fusible wire. In further modification, the plug is formed 
of two insulated conductors, and the springs are of different lengths. The con- 
tact-plugs are connected by a bridge piece which is held down against the springs 
by the loop fitting in a wax or like button. The lightning arrester comprises 
three carbon contacts coated with shella or the like, and fitted on a contact-plug 
80 as to be removable. 10 claims. 


12,788. ‘‘ Method and means for increasing the conductivity of carbon to be uvod 
in eleotrio celis and dynamo-electric generators and motors." C. W. Hertel. Dated 
June 19th, 1899. Relates to a method of increasing the electric conductivity of 
carbon. This is effected by placing a metal core, filling, or lining in cavities 
made in the carbon. The invention may be applied to battery electrodes, 
brushes for dynamo. electric generators and motors, contacts, especially con- 
tacts for switches and other articles. A carbon electrode for use in a Leclanche 
or like battery, has a number of cylindrical cavities which are lined with a 
a layer of perforated sheet copper. A conducting-strip is placed in each cavity, 
which is also packed with copper oxide or manganese dioxide. The electrolyte 
is preferably potash lye. The metal may also be in the form of a thin plate or 
plates, or wires, or rods. 6 claims. 


12,788. "'improvements iw telephone systems." R. Wolnmar. Dated June 
19th, 1899. Relates to the arrangements in telephone systems of registering 
mechanism for recording the number nnd duration of the conversations. One 
arrangement, in which are the registers of the two subscribers, the plug cords 
at the different board sections, the calling keys, and a three-way switch for 
cutting in and out the operator's instrument or the clearing out annunciator, 
and also for cutting the condenser in and out of circuit of the battery. The 
registering mechanism is only put into circuit when the connection is complete 
and the switch is thrown over to the left to cut out the operator's instrument. 
Various arrangements, providing one of the arms of the switch with electro- 
inagnetic devices are described by which a false registration is prevented, and 
which also, should the register make an incorrect record, correct the same. 
The arrangements are described as applicable to single and double wire 
10 and also at exchanges with or without separate testing circuits. 

claims. 


12,642. “Improvements in electro-etatio measuring instruments.” The British 
Thomson-Houston Company, Limited. (E. Thomson.) Dated June 20th, 1839. 
Electro ineters. —The movable plate of an electro-meter is arranged so that, as 
it is attracted to tue fixed plate, the distance between the opposed surfaces 
diminishes. The plates are parts of cylinders and the movable plate is 
carried on an axle by a metal disc. The fixed pin:e is supported eccentric- 
ally to the axle. The axle is carried between bearings on a yoke and its 
rotation is opposed by a spiral spring attached to the yoke. It carries a pointer 
near a fixed sca >. The disc moves between the Doe of à magnet, to damp 
the vibrations of the movable part. Any electro-ineter for use with very high 
pressures is mounted in a glass vessel in which the highest possible vacuum is 
produced, to prevent discharge from occurring. The fixed plate and the yoke 
&re carried by long stems in extensions of a bulb, connecting wires being sealed 
through the ends, The extension of the tube may be bent downward to dip 
in oil vessels, in which the connections are made. The scale is etched 
on the bulb. In a = modified arrangement the metal parts of the 
instrument are all mounted on one vertical stem in tbe bulb which is sup- 
ported on a glass foot. An electro-meter with flat quadrants may be so 
mounted. 9 claims. 


12,883. “A method ef and a tus for repai incandescent electric lamps.” 
M. Dumoat. ‘Dated June 20th, 1899. (Date di i Internationa) e 
April 12th, 1899.) Incandescent lamps, insertiog new filaments. The lamp is 
unsealed by a rotary disc applied to cut into the sealing point, the lamp being 
laid on its side by a cushion carried by a horizontal plate, clamped adjustably 
on a horizontal support, above which the cutter is carried by a horizontal 
shaft on a slider movable vertically by a counter-weighted hand lever. A larger 
opening is made before a blow pipe. The old filament is cut off, leaving short 
ends, by applying a conducting-rod to form a small are to the filament, which 


. (The Rolfe Electrie pany.) . 


is removed. The bulb is then filled with a liquid hydrocarbon and a new fila- 
ment placed in it, in a box in the filament-fixing apparatus, the lamp is placed 
on a ball-jointed socket, and the filament on a hook carried by a spring clip on 
a vertically sliding and universally jointed support. One end of the filament is 
then held and applied to the left end on the leading-:n wire, while electric 
current is supplied through this and the holding tool to effect a deposit of 
carbon on the junction. After the other end has been fixed similarly, a con- 
ductor carrying a platinum wire is substituted for the hook, and applied to cause 
further deposit of carbon on the junctions. The lamp is then inverted on a 
drainer, and a'terwa:ds sealed and exhausted. The filament-holding tool con- 
sists of a grooved nozzle rotatable on a joint piece, pivoted on a sliding tube 
which is provided with a spring valve to connect it with exhausting apparatus, 
to hold the filament in the groove inthe nozzle. The tool is hang by a spring 
socket from a flexible electric conductor passing over pulleys to a counter- 
weight. Current is supplied to the clip-support or the tool from a two-wa 
switch, a circuit-closing pedal and a rheostat. This consists of fixed an 
movable carbon plates in a liquid, the movable plate being carried by a vertical 
pulley shaft, rotatable in one direction by a cord and weight and in the other by 
a cord and pedal. Liquid hydro-carbon may be supplied from a closed vessel 
by a jointed tube, a valve and a perforated nozzle; air is supplied to the vessel 
from an iuner tube projecting from the nozzle and provi with a sliding 
stopper. In a modification the new filament is attached to short wires, wire 
Spirals or tubes, and these are applied by forceps with serrated jaws and elec- 
trical y-welded or fused to the original leading-in wires. 5 claims. 


12,949. ''improvemeats in or relating te the connection of house service or 
branoh conductors to electric mains." L. Andrews and J. Glass. Dated June 21st, 
1899. Couplings for connecting branches to concentric mains. The conductors 
are exposed. The inner conductors are soldered together and coveied with 
insulating material, such as tape or a divided T-piec3. A divided metal 
T-piece is placed over the piece and the conductors soldered toit. This con- 
nection is covered with insulating material, and the conductors connected by a 
similar T-piece which is covered with insulating material. The joiat is then 
preferably enclosed in a T-shaped box. In the modified arrangement the 
junction pieces are formed with openings through which insulating material 
may be poured to fill up the spaces. With double cables the intermediate 
connection is dispensed with. 3 claims. 


12,061. “improved cut-out apparatus for automatically mcaa- 
desconoce lamps having filaments of secondary conductivity.” W. P. 
(The Vereinegte Electricitats Action Gesellschaft.) Dated June 21st, 1899. Incan- 
descence lamps having heaters for the filaments are provided with slowly acting 
cut-outs which operate to cut out the heaters should the filamant be destroyed. 
Comprises filament, & heater, a magnetic cat-out for cutting out the heater 
directly the filament becomes a conductor, and & second cut-out. A fusible 
wire in the circuit is passed through a tube surrounded by a heating coil. 
After a certain period of heating the wire melts and breaks the circuit. The 
fusible wire may be stretched by a spring. Instead of a fusible wire, two 
conductors connected by fusible metal may be employed. Ina further modifi- 
cation, the tube is perforated to allow air currents to pass through to cool the 
wire, 80 that it will not fuse readily. In a mod fication the lever is moved to 
break contact by the ex pansion of air within a vessel having a flexible top. The 
air is heated by means of a coil. In this form, contact is again made when the 
air cools. 5 claims. 


12,8966. ''improvements in olectric furnaces.” La Compagnie Electro-Metal- 
lurgigue dee Procedes Gin et Leleux. Dated June 21st, 1899. (Date under Inter- 
national Convention, January 27th, 1899.) A furnace applicable for making 
calcium carbide consists of a movab'e carriage supporting a conducting-hearth 
within a perforated metal casing placed below & vertivally movable electrode, 
and near perforated walis through which a draught passes to a fiue and chimney. 
The air drawn in near the electrode cools it, and the furnace gases are burat, 
keeping the walls hot. The electrode consists of four rectangular blocks of 
carbon of high conductivity, surrounded by a baked mixture of carbon and oil 
tar which renders the outside of the electrode less conductive, to keep it cool, 
and prevent combusion in the air. The electrode is Supported by four copper 
plates which extend down between the upper ends of the blocks, and are 
clamped against silvered copper plates thereon by bolts, wedges, screws, and 
nuts. The plates are attached to a head which is hung by a chain and palleys 
on an overhead support, and is connected by flexible cables with stationary con- 
ductors, The bed of the fursace consists of carbons partly separated b 
concrete to keep the hearth hot near the outlet. The bed rests on a cable lai 
on a copper plate on the carriage, which is insulated from its wheels, and has a 
projecting block to enter between laminated brushes on stationary conductors 
when the carriage is moved into place. 6 claims. 


12,962. ‘Improvements iu electrically-propelled motor vehicles.” P. W. Nerthey 
aud The Electric Power Company, ted. Dated June 22nd, 1€99. Relates 
toelectrically-propelled carriages, and comprises the arrangement or disposition 
of the motor and cells and the construction of the transmission gear. The 
motor is preferably of the muttipolar ring magnet type, and as applied to a 
brougham, is disposed centrally as regards the width of the vehicle with the 
shaft slightly inclined. The cell boxes are placed below, enclo:ing the inclined! 
shaft. The motor is connected with the driving axle by means of a double- 
universal joint provided with a telescopic connection to a worm oi tangent 
gearing and differential gear. As applied to a dog cart, the motor is placed: 
vertically, and acts on the worm shaft, which is placed horizontally through. 
the medium of bevel gear. 8 claims. 


19,009. '' improved apparatu for converting alternating currents inte eon- 
tinuous currents." M. Deri. Dated June 22nd, 1899. Relates to apparatus for 
converting alternating, simple or polyphase currents into continuous currente. 
The apparatus has fixed magnets and coils, and the continuous current is taken: 
from fixed points, but short circuiting brushes rotating synchronously with the 
maypnetic field connect the windings. The brushes are carried by asynchronous 
motor or by a rotor forming part of the apparatus. The continuous current is 
taken off from fixed points of the transformers employed for producing the rotary 
field in the core having windings. The synchronously rotating bru-hes are- 
arranged to make counection with the points of the highest and lowest 
potential. Numerous arrangements of the connections are described in the 
specification. In one arrangement the continuous current mains are con- 
nected to tixed points on the magnet windings. The motor can be utilised for 
producing ventilation for cooling the apparatus. 5 claims. 


13,018. ‘‘improvemaats in electric arc lamps." J. B. Barton and J. M. Gorham. 
Dated June 220d, 1800. Arc lamps. To steady the arc when it is starting, the 
movable carbon-holding tube of a lamp is connected with a pivoted support for 
a rolling or sliding weight which tends to keep the carbon i1 contact at 1 
but subsequently moves to the outer end of the support, s9 that the carbon 
relieved of the extra weight. The tilting support may be a closed tube or tuhes, 
ot an open frame pivoted at one si le of the frame of the lamp. The tilting 
frame may be provided with a depression, so that ia its outer position the 
ro'ling weight rests below the pivot: or the fram» may be extended so that the 
weight moves beyond the pivot. The rolling weight may b2 a ball or cylinder. 
The provisional specification mentioas the use of springs instead of weights.. 
6 claims. l 


13,064. ‘‘ improvements in holders for globes aad shades of gas, electric, and 
other lamps." G. F. Sanders. Dated June rd, 1899. Relates to improvements. 
on the invention described in Specification No. 8,318, A. b. 1894. The neck of the 

lobe or shade is held by two fixed projections and a movable projection, which 
is actuated bya slide This slide is guided upon the gallery by the engagement 
at one end of the slot with a pin on the gallery, and at the other end of the 
piece with the raised portion of the gallery, and is formed with & curved slot 
which engages with a stud on the projection. The projeotion is thus actuated 
by moving the slide by means of the thumb-piece against the action of the 
spring, which normally holds the slide in such & position that the projection is 
extended. The spring may be dispensed with, and a pivoted projection may be 
employed. 2 claims. 


13,118, "improvements la mechanism for olsotriosity driving Roots’ aud like: 
blowers.” A. D. Enis and W. B. Crichton. Dated June 24th, 1099. Driving blowers. 
Roots’ and similar blowers are coup'ed to electro-motors and driven by means 
of gearing. The motor shaft is directly connected to a shaft o2 which are 
right and left nand worms, which drive worm wheels on the vane wheel sh afts. 
The shaft is fitted with adjustable bushes for taking up end wear, ani with an 
end bush to receive end thrust. Lelaim. 
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No. 1,223, 


THE GLASGOW EXHIBITION. 


THE opening of the Glasgow Exhibition, which took place 
yesterday, is an event of no small importance to all engaged 
in British industries. Encouraged by the gratifying success 
of the Exhibition held there in 1888, the citizens of Glasgow 
have applied themselves to the task of far surpassing their 
previous efforts, and it cannot be denied that they have 
scored a triumph. The area occupied by the present 
buildings, as well as the beautiful grounds in which they are 
situated—100 acres in all, forming the greater part of the 
Kelvingrove Park—are far greater in extent than in the 
former case, but the whole of the space available for exhibits 
has been taken up, and, indeed, a much more liberal allow- 
ance of space would readily have been filled. | 
The Industrial Hall, which forms the principal building, 
is 700 ft. in length, and covers six acres; the Machinery 
Hall occupies an area of 500 ft. by 340 ft.; and joining 
these is à Grand Avenue 1,000 ft. long and 75 ft. wide. The 
Fine Art Section is housed in a permanent building of 
exceptional beauty and magnificence, to which the £50,000 


surplus from the Exhibition of 1888 was devoted (together 


with £200,000 in addition), and which forms a fitting com- 
panion to the noble pile which crowns the summit of 
Gilmorehill beyond the Kelvin. 

A striking feature of the present Exhibition is the 
prominent part played by foreign nations, as well as by our 
own Colonies. Indeed, it is said that on no previous occasion 
have foreign manufacturers been so largely represented in 
this country. Russia (for the first time), France and 
Japan have large exhibits, the first-named especially having 
spared no expense in the preparation of a most comprehen- 
sive and characteristic display of Russian products. 

The Machinery Hall, however, is to us the most interest- 
ing and important department. During our preliminary 
run through the Hall last week, we saw sufficient to convince 
us that a prolonged visit to the Exhibition cannot fail to 
amply repay every engineer who can spare the necessary 
time. As might be supposed, American machine tool manu- 
facturers are well represented; but they are by no means 
alone, as some very fine exhibits of British machines are in 
position. One impression left upon us was that our engi- 
neering and steel-making industries are far from being in 
a decadent condition; on the contrary, the excellence of 
the British exhibits is calculated to inspire one with con- 
fident hopes that our predominance in engineering will ere 
long be reasserted and emphasised. - | 

The fact that practically all machinery in motion is driven 
by electricity constitutes an advertisement of the first im- 
portance for that agent; the electromotor is everywhere in 
evidence. Herein is seen an advantage, due to the fact that 
the Corporation of Glasgow is in possession of the supply of 
electricity to the city, and is not slow to appreciate and to 
make known the merits of electric power. The municipal 
telephone system also is available to exhibitors, at the low 


rate of three guineas per station during the Exhihition. 
t C 
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We need not dwell upon the amusements which have been 
provided ; they are in abundance, and the best of their kind. 

The superhuman efforts of the Tramways Committee, 
assisted by the energetic manager, Mr. John Young, and 
the. consulting engineer, Mr. H. F. Parshall, with their 
respective staffs, have been crowned with almost unhoped-for 
success in the timely completion of the whole of the electric 
lines which run towards the Exhibition; the.formal opening 
ceremony took place last week, as we stated in our last issue, 
and actual running for public traffic commenced on Sunday, 
that day being selected, of course, on account of the com- 
parative stillness of the streets, which only those who have 
dwelt in Glasgow can truly appreciate. . 

Praise is due to the compilers of the official catalogue, 
which was completed in time for the Press view last week, 
and affords a happy augury of the early completion of the 
exhibits. It cannot be denied that many of the stalls in the 


Industrial Hall are in a very backward condition ; but l 


those in the Machinery Hall are much more advanced, and 
we anticipate that in a few weeks they will all be practically 
finished. f 
In conclusion, we venture to express the opinion that 
the newly-opened exhibition cannot fail to stimulate British 
industries and commerce, and that everyone inverested in 
these matters —as we all should be—ought to spend at least 
a week on the spot, in studying the lessons to be learnt from 
the splendid collection of machinery and apparatus brought 
together by the energy and enterprise of the model city. 


THE case of the Metropolitan Electric 
Supply Company, Limited, 7. (Gender, 
which we conclude in another part of the 
present issue, involves a number of points of considerable 
interest to electric supply companies, inasmuch as it deals 
expressly with the legal relationship of company and con- 
sumer, and touches upon the construction and meaning of a 
certain section in the Electric Lighting Acts, as well as 
clauses in common use in provisional orders. The action 
was brought by the plaintiff company to restrain the pro- 
prietor of the Red Lion, in Holborn, from taking electric 
energy from any persom other than the plaintiff company. 
The request for supply, signed by the defendant in Novem- 
ber, 1898, contained (inter alia) the following clauses :— 
The consumer agrees to take the whole of the electric energy 
required for the premises mentioned below from the company 
for & period of not less than five years; (2) the charge shall 
be 44d. per Board of Trade unit. On the margin of the 
form of request it was noted that in the event of the com- 
pany's standard rate being reduced below the price therein 
quoted, the defendant was to have the benefit of the reduc- 
tion. The defendant gave notice to disconnect in Septem- 
ber, 1900, and commenced to take current from the County 
of London and Brush Provincial Company, who have com- 
peting powers of supply in the plaintiffs' district. Upon a 
threat of legal proceedings, the plaintiffs’ service was again 
connected, but in February, 1901, the defendant gave a second 
notice to disconnect. A motion for an injunction was then 
treated as the trial of the action. The defendant raised 
three defences, with which Mr. Justice Buckley dealt seriatim. 
He contended in the first place that there was no valid con- 
tract. On this point his Lordship referred to Sec. 46 of the 
Mid-London Provisional Order, which gives the consumer a 
right to be supplied on entering into a written contract, if 
required, to continue to receive and pay for a supply of 


Contracts with 
Consumers. 


energy for a period of at least two years. His Lordship 
held that inasmuch as the contract permitted by the pro- 
visional order * was wider than that by which the defendant 
was bound,” the contract was valid. The form of provisional 
order in the schedule to the Electric Lighting (Clauses) Act, 
1899, provides that undertakers may limit consumers to take 
supply foréoyears, It was also argued on behalf of the defen- 
dant that the contract was void under Secs. 19 and 20 of the 
Electric Lighting Act, 1882, which provide that every con- 
sumer shall be entitled to a supply on the terms on which every 
other person in the area is entitled under similar circumstances 
to a corresponding supply. His Lordship held that there was . 
no evidence of undue preference. It was further contended 
that the contract not to take a supply from elsewhere was 
negative and void. Upon this point Mr. Justice Buckley 
said: **In the case of Wolverhampton and Walsall Railway 
Company v. London and North-Western Railway Company, 
L. R. 6 Eq. 440, Lord Selborne, in deciding whether a cer- 
tain contract was positive or negative, said: * I can only say 
T should think it was the safer and the better rule, if it 
should be eventually adopted by this Court, to look in all 
such cases to the substance and not to the form. I think 
the contract in this case implied a contract not to take 
energy from anyone except the plaintiffs, which in a case of 
this kind, a trade contract for supply, and not a contract for 
personal service, could be enforced by injunction." The 
learned judge pointed out that the real defendants to the 
action were the Brush Provincial Company, whose zealous 
canvasser had secured an order for his principals from the 
defendant ; and he also pointed out that although upon two 
or three occasions there had been a stoppage of supply, yet 
upon the whole the plaintiffs had fulfilled their contract. 
This agreement resembles one whereby a house-keeper binds 
herself not to accept any bread except that sold at 
a particularly low rate by some special fancy baker. 
We cannot see that, apart from the Electric Light- 
ing Acts, there is any objection to such a contract; 
but it is clear that time is of the essence of the 
arrangement. It is not’ quite clear, however, that a 
supply company, which is subject to the provisions of the 
Electric Lighting (Clauses) Acts, 1899, can make any such 
stipulation. Undertakers are bound to supply, subject to 
the consumer undertaking to continue to receive and pay for 
a supply of energy for a period of at least two years of such 
an amount, that the payment to be made for the supply at 
the rate of charge for the time being charged by the under- 
takers for a supply of energy to ordinary consumers 
within the area of supply, shall not be less than 20 per cent. 
on the outlay incurred hy the undertakers in providing any 
electric lines required for the particular customer. So long, 
therefore, as the minimum payment is made, it is difficult to 
see how the company could restrain the consumer from 
having wires laid by, and taking a supply from, another 
company in the district. "The case is also of importance as 
showing that the occurrence of those unfortunate accidente 
which sometimes cause the supply of electricity to be inter- 
mittent, does not constitute sufficient ground for à consumer 
to give notice determining his contract for supply. 


—— a 3 — —ů— — 


Some Carbide Statisties.— The amount of calcium 
carbide imported into Germany during the year 1900 waa 
7,681 metric tons, and the export 224 tons. In the previous 
year the corresponding figures were 6,374 tons and 636 tons. 
Estimating the quantity of carbide manufactured within the 
bounds of the empire at 2,500 tons in both years, the total 
German consumption for 1899 is seen to have been 8,238 
tons, and for 1900 10,180 tons. Of the exports, 86 tons in 
1899, and 26 tons in 1900, were sent to Australia. These 
latter are not very large figures, and they are fortunately 
decreasing ; but they ought to disappear altogether, and the 
carbide required in the Commonwealth be either made locally 
or exported from Great Britain. : 
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OVER-SPECIALISATION IN SCIENTIFIC 
EDUCATION. 


AFTER carefully reading the “James Forrest" lecture 
entitled ‘Chemistry in its Relations to Engineering," 
delivered by Prof. F. Clowes before the, Institution of Civil 
Engineers on April 25th, we cannot help feeling that in 
spite of the author having chosen a very interesting topic, 
and having given much valuable information, he has scarcely 
done justice to the importance of his subject. 

Speaking as a chemist to an audience of engineers, Dr. 
Clowes has naturally, perhaps, contented himself with insist- 
ing that engineers shall a working knowledge of 
chemistry ; but although this proposition is absolutely incon- 
testable, Dr. Clowes does not show how that end may be 
best achieved, nor does he indicate that it is only one 
instance of the general law that too narrow or too early 
specialisation in scientific education is highly undesirable. 
Instead of maintaining the philosophical tone of the early 
portion of his address throughout its entire length, Dr. 
Clowes digresses to give specific examples of the bearing of 
chemistry upon engineering in a way that unduly concen- 
trates the attention upon some less important aspects of a 
question with which he had a splendid opportunity of deal- 
ing at large. We have among us at the present time three 
classes of experte—electricians, chemists, and engineers—who 
are each supposed to be thoroughly acquainted with the 
theory and practice of his own science; yet so closely are 
. those sciences connected in their various applications, that 
a man is almost certain to pass an unbalanced judgment 
upon problems which apparently concern his own subject 
alone, unless he is well versed in the principles underlying 
the parallel lines of inquiry. A striking instance of such 


over-specialisation has been visible for several years past ` 


since the art of electro-chemistry has begun to develop. To 
superintend the new manufacturing processes involved, 
we have been compelled to create an entirely new type of 
technician, the electro-chemist, because our chemists were 
mostly too ignorant of electricity, and our electricians of 
chemistry, for either to be capable of controlling and 
managing an electro-chemical factory. 

Dr. Clowes has taken the trouble to ascertain from many 
of our colleges and universities how much time they allow 
or compel their engineering students to devote to chemistry 
during the regular course of instruction ; and to this list he 
appends various expressions of opinion from the different pro- 
fessors consulted. Two facts, one in particular, stand out 
clearly in the replies. The first is, that a three years’ course 
of education is so short that very little time can be devoted 
to chemistry ; the second is, that in many cases the kind of 
chemical instruction given is not the most suitable for the 
purpose in view. We observe that several institutions 
endeavour to teach chemistry by causing the students to 
perform analysis, ofttimes qualitative. Now, the chemist 
himself must, of course, have both qualitative and quantitative 
analysis at his fingers’ ends ; but with all respect to our pro- 
fessors, analysis is not chemistry; it is a special art 
elaborated for a special purpose, and qualitative analysis 
per se is bad training for the general man of science. To 
devise a new analytical process, qualitative or quantitative, 
requires a sound knowledge of chemical laws; but to repeat 
that process requires merely manual dexterity, valuable 
enough in its way, but hardly valuable to the man who 
desires primarily general knowledge of principles. From 
another aspect, too, analysis is bad training: the analyst is 
rightly satisfied if his results are correct ; he does not study 
the expense of his process, the time it takes, and what 
becomes of his by-products. The proper way to teach 
chemistry is by synthetical methods, causing the student to 


prepare substances, telling him the price of his raw materials. 


and finished articles, and showing him that he may not 
spend pounds in making shillingsworths of things. 


But the other point brought to light by Dr. Clowes's 


investigations is more important to us here, although it is by 
no means new. Whether he be chemist, electrician, engineer, 
or, indeed, physician, an accomplished man of science must 
thoroughly understand the principles underlying two or three 
of the subjects which most nearly touch his own ; and as 
his training in his special branch can scarcely be completed 


in three years, three years is not sufficient to convert the 
college student of averaye ability into the responsible expert 
adviser. The duty of the chemical professor (say) is to train 
his students efficiently in pure chemistry ; and as he knows 
he can hardly do this in three years he naturally grudges 
every hour given to another science. This is inevitable; the 
5 would be neglecting his proper functions as well as 

is interest, were he not to keep the students in his own 
laboratory every moment of their time. It is very unfortu- 
nate that the general parent of to-day has received the 
notion that his sons can be made into electricians, engineers, 
or chemists on the three years’ system. We cannot stop 
now to consider whose fault it is that the parent has con- 
ceived this notion; but there are many excuses for him. 
Three years is an appreciable slice out of a youth’s lifetime, 
and his “ keep,” as well as his fees at college, tax his father’s 
pocket severely. It is not likely that the parent will be 
willing to prolong that expensive period of training unless 
he can see some prospect of a return for his outlay. In 
present conditions a man who is “something in the city” 
will often make his £1,000 a year after a comparatively short 
apprenticeship in offices where he has been receiving some 
salary all the time, being more or less independent of his 
father from the date he left the primary school. The expert 
costs his parents £200 or £300 for training alone, and may 
think himself lucky if he gets a post worth as much as 
£400 till he reaches middle life. 

The fact of the matter is, we want technical education ; 
not the technical education of the politician and the daily 
newspaper, but real technical education. We want to evolve 
a race of professors to teach our capitalists and employers of 
labour that factories cannot be carried on for long at a 
profit when competition, both at home and abroad, is keen, 
unless those factories are superintended by highly trained 
experts; that a laboratory or testing shop may be remunera- 
tive even if a balance in its favour cannot be shown on paper; 
that the technician is constantly making small improvements 
and effecting petty economies, which amply repay his salary and 
expenses, and that sooner or later, if he be the proper kind 
of man, he will undoubtedly produce some invention -which 
even his employer must admit to be visibly valuable. On 
somewhat analogous lines we want the technical education 
of the British parent, that he shall realise the importance 
of science, and shall be willing to find the money to enable 
his sons to receive a sound scientific education ; but we feel 


. diffidence in writing upon this matter, for the reason we 


have already indicated. We are free to confess that by 
pursuing these reflections we lay ourselves open to a charge 
—on the part of hasty critics, at all events—of arguing 
in a circle. Many of our students are not trained com- 
prehensively enough to deserve high salaries at the outset 
of their careers ; our employers realise the fact by intuition 
or experience. Employers, therefore, will not pay high 
salaries ; parents, therefore, put their brightest sons to com- 
merce, where less capita] is needed, or where it is invested 
in more material objects than a mere brain. Students have 
not the patience to undergo a lengthy training when their 
earnings will be smaller than those of their brothers in the 
City ; therefore the students are not trained so as to deserve 
high salaries. But it is quite easy to leave this vicious 
circle, and to strike out at a distinct tangent. If our 
employers can only be persuaded that a proper expert, 
is worth more money than a head clerk, parents will soon be 
willing to support their sons while the necessary education is 
being received ; if our employers will pay salaries commen- 
surate with those taken by commercialists of similar ability 
and experience, students will be willing to devote four or 
five years to obtaining that ability and experience. And if 
students will devote four or five years to special training, 
our professors are perfectly competent to train them properly. 
That is the technical education the British nation requires, 
not the sort of thing which makes the mechanic too conceited. 
to obey orders. 

For the sake of simplicity and brevity we have referred 
only to the primary subjects of scientific education. Other 
matters must not be neglected: mathematics, history, and 
political economy. Each of these is important; but their 
value is apt to be either under or over estimated, and to 
ee them exactly may form the text of some future 
article, | | i 
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METBOPOLITAN ELECTRIC SUPPLY Company, LIMITED v. GENDER. 
(Continued from page 700.) 


On the hearing of this case being resumed, the cross-examination 
of Mr. Todd was continued by Mr. Eady. In reply to a 
number of questions, WiTNESS said that within the area of the 
company there were five stations; Willesden was outside the area of 
supply, but it was a generating station. In the year 1899 the 
Btations which had to be worked at high pressure in order to obtain 
all the current possible were Amberley Street, Manchester Square, 
and Rathbone Place. 

The reasons you gave when you were unable to fulfil your 
statutory obligations were that you had not sufficient current, and 
that you were doing all you possibly could at Willesden where you 
had great trouble with your generating engines ?—Yes. 

In 1899, when you had to buy from other concerns a very large 
amount of current, and in 1900 when you had to buy some current, 
were you using all your available current ?—We had always spare 
current at Holborn. We had spare current at Sardinia Street 
station, but we were limited by the size of our mains as to the 
amount of the current we transmitted. 

Did you transmit elsewhere all the current that your mains could 
carry ?— As near as possible. 

Is it a fact that within the last two years you have received com- 
plaints from persons in the Holborn district as to the electric 
supply ?—We have receive complaints, but I don’t know of any 
case where the fault was due to our supply. 

Have customers left you, assigning as their reason insufficient 
supply ?—I am unable to answer that. I cannotsay that we have 
had frequent complaints within the last two years as to deficient 
supply. è 
The Inns of Court Hotel was one of your customers. Did you 
have complaints from that hotel? We may have had. 

Did you have complaints from Glaves, Oxford Street, and has that 
supply been stopped ?—I cannot say. 

Mr. ASTBURY: I am told Mr. Glaves still takes his light from us. 

Further cross-examined, WrTNESS admitted that there might have 
been complaints from persons in Lincoln's Inn Fields. On January 
5th, 1898, there was an extinction at 3.20 p.m., and the main was 
disconnected on account of an earth fault. On November 17th, 
1900, the pressure fell about 10 per cent. and on January 8th last 
the pressure also was low. The light would not have been so strong 
on these dates. 

Re-examined by Mr. AsrBURY, WiTNESS said the company paid a 
dividend of 6 per cent. last year. 

Take a 16-c.P. lamp made for 100-volt current; what pressure 
would that lamp stand without bursting ?—For a short time it might 
stand 120 volts. 

Is it possible to do injury to it at less than 110 volts ?— The effect 
of 110 volts, if maintained, might blacken the lamp. 

, What is the least voltage that would destroy a 100-volt lamp in a 
few minutes ?—130 to 140 volta. 

Are you quite sure that a voltage under 110 could not injure a 
lamp if it only lasted a few moments ? —Yes. 

And are you sure, from the reading of your log, that the pressure 
in Gender's premises between six and seven o'clock on the night he 
speaks of broken lamps could not have exceeded 103 volts ?—It was 
impossible that it could. 

In reply to further questions, WiTNESS said that when complaints 
of low potential were received from customers, a recording 
instrument was fixed on the meter. He had no instance of any 
case where the voltage was less than 1004. Every possible precau- 
tion was taken to prevent accidents, but these sometimes occurred 
in the best regulated companies. Any failure of supply from the 
Rathbone Street station could not effect Gender's current. The 
Metropolitan Electric Light Company might have bought a little 
current from the City Company in 1900, but it had never purchased 
any current to assist the direct supply since November, 1899. 

Mr. Jonn Paap, superintendent of the canvassing and contract 
department of the plaintiff company, examined by Mr. SARGEANT, 
said one of the canvassers was named Wright. The agreement 
Gender signed was left with him to be read at his leisure, and 
returned by post. He remembered it being reported that Gender's 

supply was disconnected in September or the beginning of October, 

1900. About that time he called on defendant, and informed him 
that the company would hold him liable for breach of contract. At 
a later stage defendant made an appointment with him. He then 
said he was quite satisfied with the light, and wished to have no 
unpleasantness with the company. 
Did he give any reason for wishing to be disconnected ?— When 
he saw me in my oflice he said the canvasser of the County of 
London and Provincial Brush Company had been such a nuisance 
that he had been obliged to go to that company in self-defence. 

Did he suggest that there was anything wrong with your supply 
to him ?—Nothing whatever. 

Did he say anything about the terms upon which the County of 
London Company were to give the supply ?—No, but he stated that 
their canvasser had told him that the County of London Company 
would sce him through any action we might bring against him. 

Is it the duty of Mr. Wright to report to you any complaints he 
receives from customers ?— Yes. - 

Has he ever reported any complaints made by defendant ?— 
Never. In the event of him reporting a complaint to me, I should 
ask him to write out a memorandum which I should sign and forward 
to Mr. Todd. I have never written any such memorandum. 

Replying to further questions, Wrrxxss said he had seen 


defendant from time to time, but not on matters of business. 


He had been on the most friendly terms with defendant and had 
visited his house. After pointing out his breach of contract, 
defendant asked to be connected again. He did not have the letter 
containing that request, but it was in possession of the company. 
He recollected that the general manager waived the ciaim for 
making the connection again. 

Do you recollect getting another letter from defendant about 
February last complaining of the supply ?—Any letter of the kind 
would come direct to me in the course of the company’s business. 
If it was a complaint in the competitive area it would have been 
handed in to me to investigate and then sent to the engineer's 
office. I attend at the office every morning, and I have never 
received any such letter from the defendant. 

Have you received complaints from other customers as to defective 
supply ?—No. We have been practically free from such complaints 
at the Sardinia Street station. The supply has been most satis- 
factory. 

Cross-examined by Mr. Pace: You mean by the competitive area 
the district in which the other company supplies customers ?— Yes. 

Don't you investigate other complaints ?—-Oh, yes. 

I would like his Lordship just to see the happy effects of competi- 
tion. Am I right in saying that in the Strand and Holborn districts 
there are competing companies ?— Yes. 

Unfortunately, in Paddington and Marylebone districts there are 
no competing companies as yet. Who investigates the complaints 
there ?—One of my assistants, as a rule. 

You personally do not ?—Oh, yes I do. 
go myself. 

Have you any note or memorandum of what the defendant said 
concerning the Brush Company's canvasser ?—I made no note of the 
conversation, but I remeniber it. B 

Did he mention the name of the canvasser ?—I don't think he 
did, but I know the canvasser. 

Is there any written acceptance by the company of defendante' 
contract ?—No. 

Is it the practice of the company not to sign any part of the 
printed agreement themselves ? —Not unless we are asked to. There 
are some signed by the company. Ifanybody wishes it the secretary 
would give his signature directly. 

Your printed form has been altered. . That which Gender signed 
said " the consumer will take the whole of the electrical energy 
for a period of not less than five years." Since then there has been 
added the words “and shall take from no other company or person ? 
—Yes. 

It makes a negative stipulation. When were these new forms 
introduced ?— When the others were out of print. The new forms 
were printed subject to the approval of our solicitor. I don't know 
the circumstances under which the words were added. 

Gender's stipulation was for five years, and the price was to be 
44d. per unit. What was the ordinary price for current at the date 
of his contract of November 16th, 1899?—For private houses it 
would be 6d. per unit, and for trade purposes it would be 6d. and 
5d. To get the 5d. rate a customer would have to consume 5 units 
per 8-c.P. lamp per quarter. 

Upon what terms was it reduced to 44d. per unit?—It was 
reduced subject to a consumer entering into a contract for a term of 
years. That was the only element that made the difference. 

Was in every case the term of years the same ?—No. 

Did you try to get as long a term as you could ?—Not necessarily. 
It depended altogether with whom we were dealing. 'The terms 
varied from five years to two years. I am under the impression 
that there was nothing less than two years. | 

What governed the length of the term of contract ?—My discre- 
tion chiefly. 

Would you have & man for two years if you thought he was not 
going to pay ?—1f such a man came to me and said that in order to 
get the 44d. rate he would sign a two years' contract, I could 
not well refuse him, but I would first do all I could do to keep 
bim off. i 

Further cross-examined, WrTNESS said the contract dated June 
6th, 1899, for the Old Thatched House in Red Lion Street was for 
three years, and that the tenant of the Rugby Tavern, Great James 
Street, signed a contract for two years from March 8th, 1900, the rate 
to be 44d. per unit. Mr. Gates, Oxford Street, who had been pre- 
viously examined, signed a contract on May 16th, 1895, for a supply at 
74d. a unit. Later he signed one for a supply at 44d. per unit, and 
on October 8th, 1900, he had a fresh contract for two years, the rate 
to be 4d. per unit. 

Why was Gates given a contract at 4d. per unit? Because he isa 
large consumer, and uses the light in day hours. 

By his contract he does not undertake to use any particular 
amount of electrical energy ?—No ; but we know what he does use, 
and he is one of our oldest customers. 

Answering further questions, WiTrNEsS said it was about 1897 
that contracts were first entered into for a term of years. In 1898 
three years and two years’ contracts was quite common. Instructions 
had been issued against two-year contracts, but the instructions 


In an important case I 


‘respecting contracts were different now. 


Are there many of your customers who are paying 4d. per unit? 
—] should say in the Holborn district about 50 customers are 
taking the current at 4d. 

Are there any cases where you charge more than 44d. when the 
light is used for trade purposes ?— Yes. 

Are there houses where you charge only 44d. though no contract 
has been entered into ?—I think there are two or three. Certainly 
not more than half a dozen, and they are particular persons we 
know. 

Why do you charge them 44d. without a contract for a term of 
years, and say to others that they must have a contract if they want 
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the light at 44d. ?—'They are old customers in whom I have perfect 
confidence. 

Do you mean to say that there are only five or six people whom 
you think would pay their bills if you let them have the current at 
44d. without entering into a contract ?—We deal with every case 
individually. We may have other good reasons for letting cus- 
tomers have the light at 44d. without signing a contract. 

Do you charge the Inns of Court Hotel 4d. ?—Yes. 

Have they a contract for a term of years ?—They signed a con- 
tract for a year from last December. 

Re-examined by Mr. Astsury, K.C., WrrNESS said the account 

rendered to the tenant of the Old Thatched House was considerably 
larger than that of the defendant's. Sometimes a person who had 
& largé number of lighta in his premises was not so good as one who 
had a small number of lamps, but used them well. During the year 
1900 the Old Thatched House paid £108 12s. 11d. for electrical 
energy, as against £54 paid by the defendant. With regard to 
Mr. Gates, it was a great advantage to get customers who made use 
of the electric light during the day. 
. Henry Heats, who was next called, said, in answer to Mr. 
ASTBURY, that he had a cigar shop at 240, Holborn, and a hosier's 
shop at 302, Holborn. Both premises were lit by current supplied 
by the plaintiff company. He had taken the supply for seven or 
eight years and had no complaint to make. The light did fail on 
one occasion, but that he understood was due to an accident at the 
electric works. 

At the close of the plaintiffs’ case, Mr. SwinrEn Eapy, on behalf of 
the defendant, submitted that there was no contract between the 
plaintiffs and the defendant that the latter would not take 
electrical energy from anybody else but the plaintiff company. 
His Lorpsuir: You must address me on that. At present I think 
there is. 

Mr. Bap: I submit there is not, in express terms. It is not so 
expressed in language. Of course, in one sense a contract to do a 


particular thing involves the negative not to do auything incon- 


sistent with it. 
His Lorpsare: What do you understand the meaning of the 
word “whole " is? 

Mr. Eapy: I understand it to mean the whole or all. The con- 
sumer agrees to take the whole of the electric energy— 

His LorpsHip: If he takes part from somebody else, could he 
not be restrained ? 

Mr. EAD: Not by injunction, I submit. It is not a breach which 
will be restrained by injunction. That is a point which will have 
to be considered. I say, in the first place, that there can be no 
injunction, and, in the second place, that the plaintiffs have proved no 
damage. I say, so far as the contract is concerned, it now appears 
that the plaintiff company supplied other persons on better terms 
than they did the defendant. I say we are entitled to be supplied 
on the same terms as anybody else, because, under their statute, 
they cannot give any undue preference. 

His LonRpsHiP: Suppose that the facts are so; you say that, by 
the contract, you ought to pay less, or that the contract is bad 
altogether? | | 
^ Mr. Eapy: The first question is whether the contract, when it 
was entered into, was good or bad. "The plaintiffs cannot enter into 
any contract which would give any undue preference. 

His LorpsHIP: You say that if anybody paid 4d., you ought not 
to pay anything higher, and that your contract was bad altogether. 

. Mr. Eapy: Yes. I say further that if the contract was good 
when it was entered into, better terms were made by the plaintiffs 
with other persons, and that the defendant is entitled to the benefit 
of those better terms. 

J His.LoRpsHiP: You say further that if the contract is good, you 
are entitled to pay less? 

Mr. EApv: Yes. We also say that the contract is bad, on the 
ground that there was no consideration whatever for the contract 
for a term of years. Under the statute the plaintiffs are bound to 
supply current to anybody who applies for it on the current terms. 
If they were supplying it to other people for 4jd., there was no 
contract on our part to take it for five years. There was no con- 
sideration of our taking it for five years. 'Then there is a further 
question that by reason of the defects in the light, the contract can- 
not be enforced against us. 

His LonpsmiP: I want to understand that point. Let us assume 
that the contract is & good contract, and tbat the light supplied is 
bad. On what ground do you say that the contract is at an end ? 

Mr. Eapy: On the ground that the plaintiffs could not get 
specific performance of it. I also say and put it as high as this that 
it is a reason or excuse for our getting the current elsewhere. 

His LompsHIP: As a legal proposition, excuse will not do. You 
are either bound or not by the contract. 

Mr. Eapy said it would be probably the most convenient course 
for him to call his evidence first, and to address his Lordship on 
‘the law afterwards, and accordingly his Lordship assenting to this 
course being followed, 

The DEFENDANT, examined by Mr. Eapy, said he took possession 
of the Red Lion, in Holborn, on November 1st, 1898. When he 
'took possession the house was already installed with the electric 
light, and the current was being taken from the plaintiff company. 
He continucd to take the current in the same way. A repre- 
sentative of the plaintiff company called and saw him 
several times, but not officially. The first suggestion as to a 
contract was made soon after he got to the Red Lion. Witness 
was ill at the time a paper was left for him to sign, and he 
signed it. He did not think that the words “five years” were 
mentioned to him in any way or shape. If they had been, he did 
not think he would have signed the contract. He never liked the 
electric light there, and people coming up the road had often said 
that there was not sufficient light to show that it was a public-house. 
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Sometimes the light was fair, and sometimes very bad. The light 
was seldom sufficiently good to enable a person to read a newspaper 
in the bar. It wasa matter of frequent complaint in the business. 
Other witnesses would speak as to this—voluntary witnesses, not paid 
ones. He had complained to Mr. Wright about the light. They had 
an installation of gas in the bar. He had no reason in asking the 
plaintiffs to disconnect except the poor quality of the light supplied. 
During the time that they took the plaintiffs current they used 
generally to light 27 lamps. Now they only used 13 of the 27 
lamps. They had now sufficient light with the 13 lamps. There 
had been no alteration in the lampsor fittings. If he was restrained 
by injunction from taking current from anybody else but the 
plaintiffs, he would not attempt to use electric light in the public 
house at all. He would put on gas at once to save expense. He 
certainly should not return to the plaintiff company, having regard 
to his past experience of them. One of the most important things 
in a public house is to have a good light. 

At the close of the witness’ examination-in-chief, the further 
hearing was adjourned till Monday.. 


uen the hearing of the case was resumed on Monday last 
week, 

Mr. GENDER was cross-examined by Mr. As rRUR LV. He said he 
had nine lamps immediately over the counter, and frequently the 
light was so bad that customers could not tell whether they were 
being supplied with ale or stout. He bought the electric lamps 
from different places. One lot came from the John Bull Lamp 
Company, Covent Garden. -He had also burned Edison 
lamps of 16 c.r. On one occasion the filaments of four lamps 
were burst by a sudden tlare of light; 22 were burning on the 
premises at the time; they continued to burn all right. He had no 
recollection of signing the application for light, or of reading the 
paper through. It was not his desire to suggest that the company 
inserted the words “for five years” in the contract after he had 


given his signature. 


Are you going to pay the costs of this action if you lose ?—I shall 
have to pay the greater part of it. The County Company will 
not assist me much. 

Is Mr. Morse, who is acting in this case, the County and Brush 
Company's solicitor ?—I believe so. I was advised to go to him 
because he knew about electric light. 

Not because he was acting for the company ?—I did not 
know that he was their solicitor entirely. 

You have not exactly got an agreement from the company 
that they shall pay for the defence of this action, but you have got 
some uuderstanding from them ?—I have been told that they will 
assist me. as 

From whom did you get the undertaking ?—From Mr. Rennie, 
the secretary. U | 

To what extent has the company agreed to assist you?--I 
don't know. 

Have they agreed to pay all the costs ?—No, they have not. 

Have you agreed to pay any ?—I have not. Replying to further 
questions, witness admitted having a letter from the company to 
say that they would assist him in the action. That letter was in 
the possession of his wife's solicitor. The letter was written 
from the office of Mr. Morse, the company's solicitor, buf he could 
not say when it was written. | 

Mr. Astbury asked for the production of the letter written by 
Mr. Morse to defendant, and for a copy of the answer from defen- 
dant to Mr. Morse. Mr. Eady said they were not in Court. 
Further cross-examined, WITNESS said it was not a fact that he 
was not willing to defend the action unless the County and Brush 
Company paid the costs. 

Is it a fact that as soon as you got an undertaking from the County 
Company's solicitor, you left it to Mr. Morse to defend this action 
as he thought best ?—That is so. l ` i: 

It would rather surprise you if you were to receive a bill of costs 
for this case ?—I don't want one certainly. 

. The County Company's solicitor has never suggested any bill ?—I 
did not have much time to speak about it. 

Do you suggest that the 13 lights you are now using in the bar 
give more light than the old 27 lights did?—Yes. "They are better 
than the 27, when the light was bad. When the supply of the 
Metropolitan Company was good it was all right. 

Can you give me any other date when you saw the light go out 
or flare up ?—I never kept a note of dates. > 

Replying to further questions, Witness admitted that the County 
Company’s canvasser had told him that that company would see him 
through in the event of an action, but that gentleman had no 
authority for making such a statement. Mr. Rennie, of the County 
Company, had told him that he did not think his agreement with the 
Metropolitan Company was binding. That was in February, and 
Mr. Rennie further told him if there was any trouble in the matter 
he would be assisted. | | 

Mr. EnBacH, licensed victualler, Southwark Street, the next 
witness called, said he was & frequent visitor at the defendant's 
premises. On February lst when there he saw the light suddenly 
go out. It then came on strongly and broke some of the lamps. 
He saw Mr. Gender fix up new lamps. 

Mr. James MILLS, examined, said that from January llth to 
May, 1900, he was manager of the defendant's public house in 
Holborn. It was a standing joke on the part of the customers to 
ask where the light was. | 
. Cross-examined, he could not say that the light was so bad that 
it was impossible to read; a newspaper in the bar by ít. He wasan 
old-fashioned man, and preferred gas to the electric light. | 
æ Re-examined :—When the whole of the 27 lights were used the 
light was very unsatisfactory." l l 
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Mr. H. THOMAS CGOLLIFORD, a photographer, carrying on business 
in Fulwood Rents, Holborn, examined by Mr. Steward Smith, said 
that his place was lighted by electricity, and the energy was 
formerly supplied by the Metropolitan Electric Supply Company. 
It was very bad indeed. About 30 of the 50 lamps were generally 
used. They changed from the Metropolitan Electric Supply 
Company to the County Company in October, 1900. The light was 


four times as good by the County Company as by the Metropolitan. 


Electric Supply Company, 

Cross-examined by Mr. ASTBURY: In June, 1900, the Metropolitan 
Electric Supply Company disconnected their supply because their 
account was not paid. A cheque was, however, sent the next 
morning. Since he had been cut off by the plaintiff company, he 
had not been an active party in trying to get people to leave the 
Metropolitan Electric Supply Company, and go to the County 
Company. He, however, told Mr. Gender that he would find it 
beneficial if he made the change. It was most important that they 
should have a good light in their particular business. 

Re-examined: There was no foundation for the suggestion that 
his firm could not pay the charges of the Metropolitan Electric 
Supply Company. That company had never applied for payment 
of their account. 

Mr. W. H. HiNCHCOE, examined by Mr. Eady, said he was a 
partner in a firm of tailors carrying on business in High Holborn. 
He went to Geuder's house more or less every day. He had been 
there occasionally in the evening. He had observed the light there 
when it was supplied by the Metropolitan Company. The light was 
indifferent when it was supplied by the Metropolitan Company. 
His firm were customers of the plaintiff company by contract. The 
light was very indifferent, and had been so always. 'They had had 
it for about seven years. It was constant and regular, except for 
occasional breakdowns, but it was always generally bad. 

Cross-examined : He could not say whether his firm had ever 
made any complaint to any responsible person connected with the 
plaintiff company as to the indifferent quality of the light supplied, 

Mr. J. T. TRENCHARD, a tailor carrying on business at 77, Red 
Lion Street, examined by Mr. Stewart Smita, said his shop was 
lighted by electricity supplied by the plaintiff company, supplied 
since 1898. They had four 16-c.P. lamps in the window, and two 
32-c.P. lamps at the back of the shop. The light was not satisfactory 
at all. During the last two years the lamps had gone out com- 
pletely four times to his own knowledge. He knew Mr. Gender's 
house. He was there once or twice a day. He had been there 
when the electric light was burning in the bar. It seems very 
similar to his own until about a couple of months ago. 

Cross-examined : The light in his premises was generally constant 
and regular, but he considered it ought to be more brilliant. 

This evidence closing the defendant's case, counsel addressed his 
Lordship on the whole case on behalf of their respective clients. 
The hearing was again adjourned. 


Oa Tuesday last week, after hearing Mr. Astbury, K. C., on behalf 
of the plaintiff company, 

Mr. Justice BUCKLEY gave judgment. He said the contract 
entered into by defendant and the plaintiff company on November 
16th, 1898, had as its first article the following :—'' The consumer 
agrees to take the whole of the electric energy required for the 
premises mentioned below from the company for a period of not 
less than five years.“ On September 3rd, 1900, the defendant wrote 
asking that the service be disconnected. When defendant saw Page, 
the plaintiffs employée, Gender said he had been pressed by the 
canvasser of the County of London Company to leave plaintiff 
company, and the canvasser was such a nuisance that he 
had to do something. Defendant did not then say any- 
thing to Page by way of complaint as to the light supplied 
by plaintiffs after the letter from the plaintiffs’ solicitors, and in the 
interview with Page, defendant asked to be reconnected with the 
Metropolitan Electric Light Company, and matters went on all 
right till February, 1901. At that time Gender wrote to the 
plaintiffs’ secretary, As I am dissatisfied with your light, I have 
instructed another company to fix up their light, and I am now 
using same. I shall be obliged if you will come and take your 
meter away, and let me have your account up to date, as I shall 
object to pay rent after to-day." Defendant had finally abandoned 
the plaintiff compauy, and was taking his supply from the County 
Company. Oa March 16th, 1901, a writ was issued in the action, 
and an order was afterwards asked for an injunction to restrain 
defendant from taking his supply from any company other than the 
plaintiffs Defendant had filed an affidavit in which he said, “On 
Friday, February 1st last, I was in my public-house at 6.20 in the 
evening, when the electric light suddenly went out, and we had to 
light the gas. After a few minutes the electric light flared up, and 
destroyed four lamps in the bar in which I was. I believe some 
lamps were also destroyed upstairs. The following evening I wrote 
the plaintiff company a letter of which I did not keep a copy, and 
asked them to send a man to see if the fault was in their mains or 
in my fittings. Obtaining no reply I gave orders to the County of 
London Company to supply my premises with electric light." In 
another paragraph defendant represented that he had made 
frequent complaints to Mr. Wright, and another representative of 
the plaintiff company. Defendant had been asked to give particulars 
of the occasions upon which he alleged the light had been deficient, 
and he gave particulars in general terms except February 1st, 1901. 
Proceeding, his Lordship said he was perfectly satisfled that at 
6.20 p.m. on February 1st, 1901, that there was not in the plaintiffs' 
works any such breakdown or sudden alteration of voltage as to 
account for the incident which was said to have taken place at the 
defendant's premises. Plaintiffs’ engineer had been called, and a 
sheet bad been produced which recorded the voltage at the Sardinia 


Street premises between six and seven on the eveniug of February 
lst. The voltage for the time in question was & continuous voltage 
of 102, and it had been proved in Court that the result of that 
would be just about the best possible for a good light, and which 
would be about 101 or 102. With that evidence he was entirely 
satisfied. As to the evidence defendant had given as to what took 
place in his bar, his Lordship was not satisfied that that had not 
been greatly exaggerated. It seemed to him there were two pos- 
sible explanations. Either the incident never took place, or if it 
did take place, it was due not to the fault of the plaintiff com- 
pany, but to defendant's installation fittings. It was said that 
defendant had 27 lights in the bar, that suddenly the lighte became 
dull and then flared up, destroying four of the lam There were 
various ways to account for that, and he had from defendant's own 
witnesses that the installation obviously was defective on the pre- 
mises in some particulars. The manager, Mr. Mills, had given an 
instance of this. Altogether the evidence defendant had tendered 
concerning the supply of light was conflicting, and in many cases 
grossly exaggerated. One witness had said the light was so bad 
that customers could not see to read a newspaper. Mr. Mills, the 
manager of the defendant, had never known an occasion when 
the light was so bad that they could not read newspapers at the bar. 
Mr. Hinchcoe, tailor, had said he was a customer of plaintiffs for 
many years. He had never made any complaint at all concerning 
the light, and in January, 1898, he signed a fresh contract for five 
years. Then there was Mr. Culliford. He had strong partisan 
views. The company represented that they had had to make 
repeated applications to him for his account. Ultimately they cut 
off his supply, and the next morning he sent them a cheque for 
their bill. It was a fact that he had made payment to the company 
under considerable pressure. As against his evidence, there was the 
evidence of people like the manager of the Holborn Music Hall, 
the manager of the restaurant adjoining the music hall, Mr. Gates, 
who had a large café in Holborn, and Mr. Kuss, who also had 
premises in Holborn. These witnesses said they had no serious 
cause of complaint with regard to the light supplied by the com- 
pany. Subject to the accidents which the company admitted, the 
light had been good. It was also necessary to bear in mind that 
defendant never made any complaint to Page or Wright as to the 
quality of the light. Therefore, on the question as to whether the 
light supplied by plaintiffs was reasonably such as parties con- 
tracting were entitled to receive, he found the facts in favour of 
plaintiffs. It was further proved that the defendant, Gender, was 
not really the person defending the action at all. He was solicited 
by the County Company to break his contract with the plaintiffs, 
and he did so, aud his solicitor, obtained from Mr. 
Sydney Morse, the solicitor for the County Company, a 
letter, the exact terms of which had not been disclosed, but the 
substance of it was that the County Company would assist him in 
the action. Theaction, therefore, was really one between the two 
lighting companies, and not one between the plaintiff company and 
Gender. One of the defences raised was that the contract entered 
into was affirmative and not negative. The Court was asked to 
grant an injunction upon the footing that there was a negative 
binding. In the case before him the consumer agreed to take the 
whole of the electric energy required for his premises from the 
plaintiffs. The company was bound to supply that energy under 
Act of Parliament. The only question was as to price, and that was 
fixed at 44d. per unit. There was no affirmative contract in this 
case. Gender said he would take the whole of the electric energy. 
He could burn gas if he liked, but if he used electric energy he must 
take it from no other company. It was argued that the contract 
was invalid in so far as it gave graduated rates, and that it bound 
parties for a term of years. He thought that point was entirely 
answered by the language of the order. The London Order, 
Section 46, provided that where an occupier of premises required a 
supply of energy, he should enter into a written contract with the 
undertakers to receive and pay for the supply of energy for a 
period of at least two years. Seetion 52 further set forth that the 
undertakers might make any agreement with the consumer as to 
the price to be charged. ‘There was thus an express statutory 
authority to obtain a contract from the consumer that he would con- 
tinue to receive the supply for at least two years. Sections 19 and 20 
of the Electric Lighting Act, 1882, provided that undue preference 
must not be given to any particular consumer. It was said that 
there were contracts with other consumers which were different in 
their terms. The instances given were three. The occupier of the 
Rugby Tavern entered into a contract in March, 1898, for five years 
at 44d. per unit; another occupier of the same tavern had a contract 
for two years at 44d. per unit, and on February 14th, 1901, there 
was a third contract entered into for two years at 44d. In the case 
of the Old Thatched House there was a contract of June 6th, 1898, 
for three years at 44d. per unit. Mr. Gates in 1895 paid 73d., but 
no term of years was fixed. On October 6th, 1899, he entered into 
a contract for one year, the rate to be 43d., and on October 8th, 
1900, he entered into a third contract for two years, the rate to be 
4d. Section 19 said “Every person within such area is entitled to 
a supply on the same terms at which any other person in the 
area is entitled under similar circumstances to a correspond- 
ing supply." That last expression, ' under similar circum- 
stances,” gave a latitude to the company to make bargains 
with customers where the circumstances differed and the supply 
did not correspond. Gates was a very different customer from 
Gender. He was a large consumer, and he was a consumer who 
dealt largely on the day current as distinguished from the night 
current. It was to the advantage of the compauy to get customers 
to take a day supply, because then they obtained some return for 
running their plaut during the daytime, which otherwise would 
prove unproductive. The twentieth section of the Ordergave direct 
statutory authority to make the charge within 8d. per unit. He 
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thought the facts of the case showed that there had been no undue 


preference. Mr. Page, the company's canvasser, had told them that 


he took the circumstances of.each case under consideration when 
fixing the price. He found that the contract had been established. 
Therefore he would grant the injunction to restrain the defendant 
during the remainder of the five years' contract entered into in 1898 
from taking the electric energy required for his premises from any 
other person or company other than the plaintiffs. He, however, 
reserved liberty to defendant to discontinue taking the supply, if it 
were not efficient, or such as plaintiffs were bound to give under 
Act of Parliament. The plaintiffs would be awarded costs. 

Mr. Eapy asked his Lordship if he would suspend the injunction 
for 14 days if the defendant appealed: 

His Lordship agreed. 


RIVER PLATRH CONSTRUCTION COMPANY, LIMITED, 


On the 25th ult., in the Chancery Division, Mr. Justice Farwell had 
before him the matter of an arbitration between the River Plate 
Construction Company, James Capel & Co., of 31, Throgmorton 
Street, and Charles Bright, of 14, Copthall Avenue. It was a motion 
by Mr. Bright to set aside an award of March 11th on the ground 
that it was void by reason of its uncertainty, and that the arbitrator 
had not properly heard and determined the matters in dispute 
according to the provisions of the agreement between the parties of 
August 10th, 1899, Mr. Cooper Willis, K.C., and Mr. F. M. P. 
Schiller (instructed by Messrs. Petch & Smuethcoute) appeared for 
Mr. Bright; while Mr. Upjohn, K.C., Mr. E. Hume Williams, K.C., 
and Mr. MacSwinney (instructed by Messrs. Norton, Rose, 
Norton & Co.) represented the company and the other respondenta. 

Mr. Cooper WILLIS said the agreement forming the subject of 

the award was between the Construction Company of the first part; 
Messrs. Capel, the brokers, of the second part, and Mr. Bright, the 
vemdor, of the third part. It recited among other things that it 
was proposed to form an English company for the purpose of 
purchasing from La Sociedad Commercial de Monte Video, three 
' tramway undertakings exclusive of the hotel, and other property 
not directly connected with the tramways, and that negotiations 
were proceeding, or were about to be commenced, by the vendor 
with the municipality for the purposes of modifying the terms of 
the concessions, so that they should all be made for a period of 75 
years, and also that the tramways might be worked by electricity 
instead of by animal traction; and further, that the vendor was 
prepared to enter into a sub-contract with the Construction Com- 
pany to complete the said tramways so as to be fit for electrical 
traction. 

Mr. Upjohn objected that the motion was irregular, and that the 
plaintiff could not move to set aside the award, because he had 
adopted it by acting upon it. Mr. Cooper Willis asked leave to 
amend, but his Lordship said he should be abrogating the rules if 
he allowed such amendment. Mr. Upjohn pointed out that Mr. 
Bright, by his acts, affirmed the award. Transfers had been 
executed ; and the purchaser for Mr. Bright refused to pay the 
purchase money on some ground that the shares did not answer the 
description under which they were sold. 

His LORDSHIP, in giving judgment, said it was a motion to set 
aside an award by Mr. Chadwyck-Healey, and the preliminary 
objection was taken that the applicant had adopted the award by 
acting upon it. The award arose out of an agreement in which 
there was this provision :— 

If at the expiration of six months from the date hereof, and, in all respects 
time and the fulfilment of all matters to be done by this date shall be of the 
essence of the contract, the vendor shall not have procured from the munici- 

ality a modification of the said three concessions, so that the same shall be for 

$ years, or such other terms as the Construction Company shall approve, and 
have obtained the leave of the municipality that the said tramways shall be 
worked by electricity, or shall have failed in obtaining either of the said 
matters, then the Construction Company shall remain the owner of the shares 
in La Sociedad Commercial de Monte Video and of all property owned by the 
said company, and the vendor will forthwith pay to the brokers the »um of 
£60,000 as purchase money for half the ordina:y shares to the nominal value of 
£120,000 in the said Construction Comzany to be subscribed by the brokers or 
their friends, as hereinbefore provided, and the brokers will transfer, or procure 
. the transfer of, such ordinary shares to the nominal value of £60,000, fully paid, 
to the vendor. 

Mr. Bright commenced an action on February 9tb, 1900, and 
sought & declaration that the defendants, Capel & Co., were not 
entitled to call on the plaintiff to purchase 60,000 ordinary shares. 
The matter eventually went to Mr. Chadwyck-Healey, who directed 
“That the said Charles Bright do forthwith pay to the said James 
Capel & Co. the sum of £60,000 as purchase money for shares 
to the like nominal amount in the River Plate Construction Com- 
pany, Limited, being half the ordinary shares to the nominal value 
of £120,000 in the same company, and that the said James Capel and 
Co. do, upon payment of the said sum, duly transfer, or procure the 
transfer, to the said Charles Bright of such ordinary shares to the 
nominal value of £60,000 as fully paid, and that such transfer be forth- 
with duly registered by the said River Plate Construction Company, 
Limited." Following on this, an order was made in chambers 
making the award a rule of Court. On March 28th the solicitors for 
the company wrote to Mr. Bright, calling upon him to comply with 
the Order of Court, and informing him that the transfers of the 
Shares had been executed and lodged with the secretary with the 
certificates for the sale, and that he would attend at Messrs. Capel’s 
at four o'clock on Friday and on Monday, when Mr. Bright would 
have the opportunity of taking the transfers on payment of the 
£60,000. The letter added that if Mr. Bright did not attend, he 
would be treated as in default. Mr. Bright replied that, without 
prejudice to the illegality of the award, which he was taking steps 
to set aside, he had decided to purchase the shares under the 
agreement ; and as he had sold the same, he would proceed to take 


2 2 o oom 


the transfers. A meeting followed on Friday, the 29th. The 
secretary had with him the transfers of the 60,000 shares, and 
produced them with the certificates; but as Mr. Bright did not 


produce the £60,000, the documents were not handed to him. On 


March 30th, Mr. Bright gave notice of motion to set aside the award. 
In his Lordship’s opinion, Mr. Bright, before giving his notice of 
motion to set aside tthe award, had adopted it by acting upon it. 
It was to be observed that Mr. Bright had no right to the 60,C00 
shares mentioned in the original agreement. The only 60,000 shares 
which arose in the matter were the 60,000 under the award, and 


when he said he had sold 60,000 shares he could only mean—and his ` 


Lordship held that he meant—the shares coming under the agree- 
ment, and construed by the arbitrator in the award. He had got 
the case of a man who sought to set aside an award after he had 
acted upon it, because a plaintiff who had accepted the costs of the 
award was precluded from setting it aside. He had no right to the 
Shares except under the award, and the arbitrator held he was 
bound to take them. He could not have compelled the transfer of 
the shares except under the award. He had done an unequivocal 
act to the knowledge of other persons which he could not retract ; 
the preliminary objection must, therefore, be allowed, and the 
motion be dismissed with costs. 

Mr. UpP;onw, K.C., applied, for the purpose of enforcing the 
award, that his Lordship's order should be for a sale of the shares. 

His LoRnpsmiP: Does Mr. Bright no longer desire to take the 
shares ? 

Mr. Cooper WILLIs said that was so. 

Mr. Upsoun: My application is that there should be an order 
for sale by auction without reserve of the 60,000 shares in the Con- 
struction Company, he having leave to bid, and that the proceeds 
of sale should be applied in payment of the purchase money. 

His Lorpsuip said the application was premature, and ultimately, 
on Mr. Cooper Willis wishing to appeal, Mr. Upjohn undertook not 
to issue execution or take any step under the judgment providing 
he prosecuted the appeal within a week. 


LONDON County CoUNCIL v. THR METROPOLITAN ELECTRIC 
SuPPLY COMPANY. 


In the Chancery Division of the High Courts of Justice on 
Wednesday last weex, before Mr. Justice Farwell, an action was 
heard as between the London County Council and the Metropolitan 
Electrical Supply Company, Limited. The point raised was as to 
the interpretation of a clause in the Council's Act defining the 
conditions under which the Council takes over for the purposes 
of the Holborn to Strand improvement scheme the Sardinia Street 
works of the company, and whether the plant to be supplied on 
re-instalment of the plant hitherto possessed by the Electric Supply 
Company should be plant not only capable of generating and sup- 
plying 4,000 Kw., but should include additional plant to enable the 
company to furnish that supply, even if the plant which ordinarily 
could produce that output of electrical energy were temporarily 
put out of work for repairs, or stopped. by accidents. Mr. Haldane, 
K.C., Mr. Jenkins, K.C., and Mr. Methold represented the County 
Council, and the counsel for the Metropolitan Electric Supply 
Company were Mr. Cripps, K.C., Mr. Balfour Browne, K.C., Mr. 
Butcher, K.C., and Mr. Sarjeant. 

Mr. HaLDANE, in opening the case, said that the question was one 
simply of construction, and his Lordship would have decided it 
simply on the motion, had he not felt—as they all felt—that certain 
facts should be before the Court before the question of construction 
was decided. The London County Council was making a great 
improvement in the form of a new street, extending from the 
Strand to High Holborn, and in the construction of that new street 
they had to take a piece of ground which formed the site of a 
station of the defendant company. When the Bill was before the 
Parliamentary Committee, a clause was negotiated which now 
required interpretation. The defendant company had their estab- 
lishments on a site in Sardinia Street, which was going to 
be taken by the County Council for their improvements. The 
machinery, plant, and works at the time the Act was passed 
were capable of generating 3,600 xw., and no more. By the 
55th section of the Act it was provided that the Council 
should not enter upon or use any part of the company's 
present site until they had provided, at their own expense, a 
site and buildings for a new generating station. The clause was a 
re-instating clause. The County Council were simply to give the 
company what the company had had before. The whole scheme of 
the section in the Act was re-instalment and nothing new. The 
company were to make the station themselves, and the obligation of 
the London County Council was to pay in terms defined by a 
later clause. What the company had to do was to erect a station— 
not plant—for transforming, transmitting and conveying electrical 
energy. His Lordship would observe the word “transforming.” 
The company had great works at Willesden, and it either did now, 
or was going to do, send currents at a very high potential into 
London and there transform them into low pressures suitable for 
local uses. Therefore, it was put in that it was to be a transforming 
station, and he thought that it would be found that the company 
did the whole of its work by transformers instead of generativg the 
energy at their different stations. The Council was to pay a sum 
equal to the cost and expenses of erecting and fitting up a new 
generating station upon a new site with new plant. The parties 
were fighting as to the plant and as to capacity and supply of elec- 
trical energy to the amount of 4,000 KW., and the Couuty Council 
were to pay the company the costs of any loss sustained in conse- 
quence of the change. The defence had taken a ground new from 
that which was taken on the motion, The plaintiffs agreed that 
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there must be a plant capable of sending out continuously 4,000 Kw. ; 
and certainly any plant constructed by a skilled engineer would 
generate a little more than the actual amount required. At a 
station of this kind the average amount of electricity taken by 
the public was very much less than the capacity of the machines. 
The reason was that in the mornings and during daylight the elec- 
tricity was not flowing, and the machines were at rest. The result 
was that when they specified for machines of an output of 4,000 
units what was meant was that those machines were to be capable 
of producing that quantity for a prolonged time, yet not con- 
tinuously, and in practice that did not occur. It did occur, but 
rarely, as in a fog, but otherwise there was a time when the plant 
was at rest. Therefore, in this case 4,000 Kw. was not only sufficient, 
but more than was necessary for what was required by this company 
in the course of the day. His learned friends were contending, not 
for extra capacity, but for extra plant. They wanted six machines 
instead of four, and they wanted 5,000 xw. instead of 4,000. To 
justify that claim they said that they must have spare plant. "They 
went on the assumption that they were always and continuously to 
produce not less than 4,000 Kw. all through the day. Now, even if 
that were going to be done, it could be done with the machines 
proposed under the terms of this clause. The County Council con- 
tended that the meaning of the clause was inclusive of spare plant, 
while the company contended that it was exclusive of spare plant, 
and that they were to have not only machinery that would give 
that 4,000, but spare plant which would produce more, and that 
they required plant which would produce 5,000 kw. to meet their 
requirements. The County Council said that the company 
never had from their station at Sardinia Street so much as 
3,650 units. Their plant at that station was a plant the ordinary 
load of which was 3,650 xw., and that included all spare plant. 
What they had to give out to the public was very much less, and 
the 3,650 met all their obligations. It was found by the Committee 
that there was an increasing demand, and the Committee brought 
up the requirements to 4,000 units, and the County Council now 
said that that wouid give the company all and more than all that 
they required for re-instatement. 

His LonpsHiP: All I am concerned with is the question as to 
supply and generating, and whether generating and supply mean 
the same thing. i 

Mr. HALDANE said that that was so, and that his Lordship required 
expert information on the subject. 

His LorpsuHip: Supposing you had a week's fog. 

Mr. HALDANE: Well, they could supply 4,000 kw. continuously 
and easily. 'They had their accumulators which could be charged, 
and even if the plant were not running perfectly smoothly, they 
could resort to the accumulators. 

His Lorpsuip: But there is a limit to their contents. 

Mr. HALDANE: Oh yes, but with machinery of this capacity they 
could supply even without accumulators the necessary 4,000 Kw. 
continuously for a week, or even more. The case for the 
Council was shortly this—that they asked that it might be 
declared that according to the true construction of the 55th 
Section of the London County Council Improvements Act 
of 1899 they were only bound to pay a sum equal to the cost of 
fitting up a generating station, and new plant capable of putting 
out 4, 000 KW.; and that according to the true construction of that 
section, the Council were not bound to pay for plant capable of 


-generating electrical energy to the extent of an output of 5,000 or . 


of anything more than 4,000. The defence proposed that the 
Council should pay for four high-pressure generators at a cost of 


£12,000, each producing 1,000 units, and two other high-pressure . 


generators producing 500 xw. each, at a cost of £6,000. The 
defendants said that they must have spare or extra plant to the 
extent of 25 per cent. or upwards of the minimum plant necessary 
to supply their customers. He (Mr. Haldane) hoped to prove that 
plant such as the County Council proposed to put in of capacity to 
supply as its normal load 4,000 kw., was really plant which in 
practice would be used intermittently, and in the case of a station 
such as this would in the average be used fora much less amount. 
This plant would be capable of being run for an indefinite time to 
produce a full normal load of 4,000 Kw. In exceptional circum- 
stauces it. would yield more; but it was plant which was intended 
to include all spare plant if spare plant were required. That was 
the contention of the County Council They contended that their 
obligation was that they were to pay for a plant intended to cover 
all the plant, including the spare plant at the old station with 
its 3,600 Kw. Their obligation was to provide this 4,000 xw. on 
the footing of covering spare plant, if spare plant there ought to be. 
His LonpsnrP : It seems really a question of interpretation. 


Mr. HaLpaNE assented, saying that he should have thought the. 


question really was one of the construction of the section. The 
assistance of the experts was only to enable his Lordship to under- 
stand the nature of the machinery, but really there could be nothing 
except to consider the words of the obligation to construct new 
plant and machinery for generating and supplying not less than 
4,000 xw. Did that imply a contract to furnish in addition what 
was now claimed as spare plant? 

His LorpsHip: It seems to me that it is 4,000 and nothing more, 
but in a technical sense it may mean something different. 

Mr. HALDANE said that of course it might be that there was a 
custom in the trade, like the baker's dozen. 

Mr. BUTCHER questioned the relevancy of admitting evidence in 
connection with the operations at the existing station. Mr. Haldane 
had stated that the County Council were to give the company 
simply what they had before. Asa matter of fact, it had been a 
case of bargaining between the two parties. The Council had been 
taking away the company's works, forcing the company to go clse- 
where.. The company on their part demanded quid pro quo, and 
had said that the Council must not take away the company's rights 
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unless something were given that would be satisfactory to them. 
There was also inconvenience of removing; the possibility of not 
getting a proper site elsewhere, and all these things were considered 


. in the negotiations between the parties. 


His LoRpsHIP said that he did not think he need hear evidence 
on these matters. All he had to consider was the question of plant 
of a capacity to generate and supply the electrical energy stipulated 
for. It was immaterial for him to consider what the company had 
before. 

Mr. HALDANE said that in that case he would not go into that 
generalevidence. He would only point out that this was a matter 
of reinstatement. 

His Lorpsurp: Yes; but it is not reinstatement literally, because 
the company had formerly 3,600, and you are giving them 4,000. 

Evidence was then tazen, and the first witness called was Mr. 
CHARLES GaDsBy, who, examined by Mr. JENKINS, said he was an 
electrical engineer at Westminster, and had 18 years practical 
experience. On the instructions of the London County Council he 
had inspected the station of the defendant company at Sardinia 
Street. A 1,000-kw. dynamo, made by a good firm, would stand 
extra work for a short time—1,250 kw. fora couple of hours. That 
was exceptional user. They would not expect so to use it for a 
whole day. à 

Supposing you have your 1,900-kw. plant in an electrical station, 
do you say that you can rely on that for any reasonable period to 
supply the electrical energy at that rate? — Ves. Proceeding, he 
said that there was usually a margin of one or two machines which 
could be put into operation when it was necessary to withdraw one 
of the others for repair. That was a question for the engineer-in- 
charge, who would use his discretion regarding it. In the case of a 
station with a single dynamo, if there were to be a spare, they 
would require to have another dynamo of the same power. 

Cross-examined by Mr. ButcHEeR, WITNEss said that there were 
statutory provisions in the case of electric lighting undertakings for 
giving continuous electrical supply when necessary, and that under 
penalties. He had designed works for electric lighting in his former 
capacity as engineer to the Brush Company. He had never had 
full charge of an electrical station, as he had been more connected 
with the manufacturers of the plant than with the companies whose 
stations they were building. In a properly equipped electric 
lighting station it was usual to have machinery not necessarily 
running, but in readiness, so as to allow of overhauling and repair- 
ing of other machines—a margin of machinery to enable them to carry 
out repairs and to provide against accidents. Even in fogs in London 
he did not think that the full supply was required for two or three 
days continuously. In the early hours of the morning, from one 
o'clock until four or five, there would be a very much smaller supply 
required, and in these hours any necessary overhauling of machinery 
could be effected. In his opinion the plant capacity should exceed 
the output. There should be machinery by way of reserve to ensure 


.& constant supply of the amount required. The plant capacity was 


one thing, the output was another; and in well regulated stations 
the plant capacity was in excess of the output required. 

Speaking generally, I put it to you that 50 per cent. is not an 
unusual amount of spare machinery as compared with the amount of 
work, or output of energy, required? In the present state of the 
development of electrical knowledge it is not unusual; the per- 
centage somewhat depends on the timidity of the engineer 
responsible for the work. But 50 per cent. is not a necessary 
margin, and I should think that 20 per cent. was nearer the mark. - 

Mr. ALEXANDER SIEMENS, examined by Mr. HALDANE, said he was a 
director of the firm of Siemens Bros, and past-president of the 
Institution of Electrical Engineers. He had had some 30 years’ 


experience in designing and constructing electrical machinery. 


He had supplied electrical machinery to stations such as the 
defendant company's. If there came to his firm an order for 
plant of a capacity to generate and supply electric energy for an 
output of not less than 4,000 kw., he should understand that the 
total ordinary full output of the plant was to be 4,000 xw. There 
might be a difference of opinion as to how it was to be sub-divided ; 
that was a matter of arrangement. 

Suppose you had entered into a bargain for a price to supply such 
machinery, would you consider yourself under an obligation to 
supply spare plant?— Certainly not. He should not expect that 
anybody would put 4,000-&w. plant into a station which had to 
supply anything like 4,000 kw. As manufacturers they only got 
stated the plant capacity, not the station capacity. The plant 
which they delivered -for the full ordinary load capacity of 
4,000 kw. would produce more than 4,000 kw. on an emergency. 
First rate plant would bear the strain of producing its full ordinary 
load an indefinite time. 

Cross-examined by Mr. BurcHER: He was a manufacturer of 
electrical plant. If he were asked to turn out plant to supply 
10,000 kw., he would know what was wanted. It was a rule that 
the plant should be made big enough to enable it to give more. He 


. drew a distinction between plant capacity and station supply for 


the public. If he bad an order to design electric lighting works 
for the purpose of making a general supply of 10,000 xw., the 
amount of plant capacity he should supply would depend entirely 
upon what the station was to be used for. 

What I want to know is this. Take the case of an electric light- 
ing station where energy is being supplied for light. You go into 
the works and see certain plant running ?—I might see all the plant 
Tunning. 

You see some of the plant running ?—It depends at what time I 
go in. I might see all the plant running at its full capacity. At 
the St. James's aud Pall Mall you see it. 

I suggest to you that the St. James's is at the present moment 
rather short of plant and they are ordering more ?—Most electric 
lighting companies were in the same position At London electric 
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lighting stations, speaking generally, there was no spare 
did not agree that in every well-equipped lighting station there 
was a considerable amount of spare plant. An accident to the 
Plant might, of course, happen, and it was better to have some spare 
plant. 5 ` 

Supposing the County Council were bound to supply a plant 
capable of producing a maximum output of 4,000 Kw., they would 
have to supply a plant capable of producing more ?—A maximum 
output is a maximum output. If you want a continuous supply you 
would want six times the plant capacity. ' 

I put it to you that electricians are in the habit of' allowing 50 
per cent. of plant capacity for accident, breakdown, &c. ?—I am not 
aware of it. à 

Prof. W. E. AYRTON, examined by Mr. JERkINS, said he was a 
fellow of the Royal Society, past-president of the Institution of 
Electrical Engineers, and professor of electrical engineering at the 
Central Technical College. He was familiar with electric lighting in 
all its branches. It was not possible for ah electrical station to have 
& continuous or uniform output; it varied enormously. It was not 
usual in electric light stations to have plant called spare plant to 
meet a contingency. What happened was this; as the demand 
increased until the maximum output was equal to the total capacity 
of the plant, when the engineer knew that other customers were 
coming on in the following year he ordered more plant. That plant 
would probably arrive in the summer, and then he might have 

plant which might be called extra or spare plant. During the next 
winter he might be using the whole of his plant again, and there- 
fore there was no fixed amount of spare plant. There was no 
distinction between generating and supplying; the dynamos simply 
generated what they supplied. 

Cross-examined by Mr. BurCcHER: In electrical stations in 
mid-winter at certain times you would generally find all the plant 
running. At several stations at six in the evening in mid-winter 
you would probably not find a single dynamo at rest. He had never 
designed a station, but he knew all about them. He had to teach 
the designing of stations. They did not have the maximum supplied 
every day. The maximum in the summer was a very small fraction 
of the maximum in December. ‘When an accident occurred a 
company was liable to be prevented from supplying the maximum 
amount required. Electrica] machinery, of course, required at 

iods to be overhauled. As a rule that was done during the 

y time, or during the slack period of the year. To overhaula 
boiler would take about a day. If a shaft was fractured it would 
take a long time to repair. 

Questioned as to the words, “ Plant of a capacity to generate and 
supply," the Witness said he should say that there was no difference 
between generate and supply, it meant supply at the station. The 
amount of energy that a company would be paid for, would be rather 
less than what teft the station. There would be a small loss from 
the mains. He, therefore, thought that the words, Generate and 
supply," meant practically the same thing. The dynamos were to 
generate and give out electrical energy and so on. In this 
connection it had nothing whatever to do with what customers got. 

Is there any fixed relationship between what is produced by the 
plant, and what is distributed among the customers ?—There was 
not. A small amount of energy was lost in the mains. It depended 
upon the length of.the mains and the system, whether it was high 
or low pressure. There was no fixed relationship at all. | 

This evidence closing the plaintiffs’ case, Mr. BUTCHER said he 
would before addressing his Lordship, proceed to call his evidence, 
and accordingly, i: 

Mr. Rost. HAMMOND examined, said he was a member of the 
Institution of Civil Engineers, a member of the Council of the Insti- 
tution of Electrical Engineers, and a member of the Institution of 
Mechanical Engineers. He had been engaged in electrical 
engineering for more than 20 years. He acted as consulting 
engineer for a number of local authorities. If he were asked to fit 
up a generating station with plant of a capacity to generate and 
supply electric energy of not less than 4,000 xw., he should consider 
it necessary to provide a certain amount of spare plant. 

As an expert what do you say the words, “To fit up a new 
generating station and plant with a capacity to supply electrical 
energy of not less than 4,000 Kw. means.” What plant does that 
involve putting down ?—In my opinion that involves putting down 
a sufficient amount of plant to secure the supply of 4,000 xw. at all 
periods of the year. i 

What plant would be requisite for the station ?—For a final 
station for 4,000 xw. I think that provision should be made for 
sufficient plant to take the place of plant laid off for repairs, and 
also sufficient plant to take the place of a set of plant which will 
want or need repair. In designing such a station I should put down 
six units each of 1,000 kw. That would enable the engineer to 
have one set of plant entirely removed—both engines and boilers 
out of commission, leaving 5,000 xw., and then if an accident 
happened at the time of top load to a machine, there would be a 
spare plant ready to take on the supply. That was his own practice. 
The ordinary practice, certainly in laying down new works, was to 
make a large provision of plant to ensure against a breakdown. 

That spare plant was quite distinct from that which might be 
wanted for increased supply. If you wanted a capacity of 2,000 Kw. 
you must have a plant of the capacity of 3,000 kw. What they had 
to provide against was an unexpected breakdown which might 
occur at any moment. 

, Cross-examined by Mr. HALDANE: He had given a good deal of 
advice in the designing of stations. He had made plant, but did 
not make it now. 

In providing for the supply of your lamps, do you make provision 
on the assumption that the whole of the lamps are going at once ?— 
Oh, no; not the whole. 

What proportion do you take ?—The proportion varies very con- 


plant. He 


siderably in different districts; one usually reckons about 60. per 
cent. or 63 per cent. in the London districts. In a district where 
there are many theatres, and where there is a constant load, you 
would get a higher ratio than you would in a district where there 
are only private houses, where, when they leave the dining room, 
they turn out the lights. - ot 

Mr. Haupans: I have known the lights to be left on all night 
But that was no doubt either by. the diligent or the dissolute. 

Cross-examination continued: It was always necessary to have 
sufficient plant to provide against emergencies. | 

Mr. SEBASTIAN DE FERRANTI, examined by Mr. SARGEANT, said he 
was a member of the Council of the Institution of Electrical Engi- 
neers, a member of the Institution of Civil Engineers, and a member 
of the Institution of Mechanical Engineers. He wasa manufacturer 
of machinery for electric lighting. & +h i 

Assuming that you were asked to fit up a new generating station 
and new plant of a capacity to supply electrical energy to the 
extent of 4,000 xw., what plant would you consider it necessary to 
lay down for that purpose ?—I should consider the best way to 
do it would be to put down four plants of 1,000 kw. each to supply 
the demand, and I should then require another plant to act as a 
standby. a 

Cross-examined: Speaking from his experience, that was the 
usual custom at the most successful central stations. There were 
some that did not follow that principle, perhaps. If he got an order 
for a machine of the capacity of 4,000 gw., he should provide a 
machine of that capacity, but he did not think the purchaser would 
expect to give light to the public up to the full registered capacity 
marked on the machine. 

Bir WM. PREECE, examined by Mr. SERGEANT, said he was con- 
sulting engineer to the Post Office and other public bodies. 

Assuming you were asked to advise a company as to erecting a 
new generating station with new plant of a capacity te supply and 
generate electrical energy of not less than 4,000 KW., what plant 
would you advise the company to lay down ?—I should advise a 
plant of 6,000 xw. It was necessary to have a spare plant for 
publie supply for contingencies. 

Mr. HAROL D DicxiNsON, an electrical and mechanical engineer, 
corroborated generally the evidence of the last witness. 

CouNSEL then addresssed his Lordship on the law, and the hearin 
was adjourned till Thursday. 


Mr. Justice FaRWELL, in giving judgment, said that the London 
County Council, under the provisions of their Act of 1899, were 
making a new street leading from Holborn to the Strand, and under 
the powers contained in their Act, they had taken the premises 
belonging to the defendant company, situate in Sardinia Street. The 
defendant company had there a generating station, from which they 
supplied their district surrounding. The Act in question contained 
a section providing for compensation to be paid to the defendant 
company by the plaintiffs for taking their premises and displacing 
them. His Lordship thought that the determination of the question 
in dispute depended upon the construction of that section. The 
defendant company had this station as a generating station, and 
they had acquired and intended in future to use in addition a 
generating station at Willesden for transmitting energy to their 
station in London if necessary and transforming there, and accord- 
ingly a provision was made in the section and sub-section for that 
purpose. Under the provisions of the section the County Council 
had to provide a site on which the defendants should be able to 
reinstate their buildings, machinery and works, and there was a 
certain power in the defendant company to purchase the free- 


. hold interest if they accepted from the County Council the lease 


which they held in the land taken from the County Council. The 
value of the section, which, after all, was an agreement between the 
parties confirmed by the Legislature, was this. The defendant 
company was to be compensated by being put as nearly as possible 
in the same position as before the Council displaced them. They 
were to have a site provided by the Council adjacent to the site 
from which they were displaced. Although the site was definitely 
fixed for that p there was in one sense an element of indefinite- 
ness, because the defendant company might change their minds as 
to the position. The defendant company contemplated not merely 
replacing their generating station, but having a larger station for 
generating as formerly, and for transforming and transmitting from 
such transformers. His Lordship then referred to the sections in 
the Act of 1899 bearing on the dispute, and said that the matter as 
to the compensation to be paid by the London County Council to 


the defendants was to be settled by arbitration under the Lands 


Clauses Act. An arbitrator had been appointed, and the Council 
came to the Court asking for a declaration for the guidance of the 
arbitrator as to the basis on which he should assess the sum to be paid 
for compensation, and that depended upon the construction to be 
put upon the words of Sub-section 7 of the Act. The question was 
whether the generating station was to be of a certain capacity and 
so on, or whether it was to have a plant of a certain capacity and so 
on. He came to the conclusion on the evidence that the generators 
were made so as to leave a small margin of possible supply in case 
of need. According to the plaintiffs’ witnesses that to have a station 
which was effectual to supply 10,000 Kw. it was necessary to have 
a plant in that station of a greater capacity than 10,000 kw. The 
claim by the defendants was in effect not for 4,000 kw. machinery, 
but for 6,000 xw. machinery. His Lordship, having referred to the 
evidence generally, said he came to the conclusion that what was 
intended was that the generators—plant and machinery—should 
be of a capacity to generate and supply energy of not less than 
4,000 xw., and not that the station should be a station which, 
according to the advice of possibly conflicting experts, would have 
to be fitted up in accordance with experts’ opinion as to what was 
desirable for a 4,000-xw. station. That disposed of the case. 
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Mr. HALDANE, referring to the costs, said that the motion which 
was formerly before the Court was ordered to stand till the trial. 
He thought the declaration covered what he wanted. 

His Lorpsuip: Yes, the negative part. I think I had better 
make the costs of the motion costs in the action. 

Mr. Cripps: Will your Lordship make the costs of the action 
costs in the arbitration ? 

His Lorpsuaip thought he could not do that 
Mr. Haldane that there should be no costs. 

Mr. HALDANE strenuously objected to there being an order of no 
costs of the action. His learned friend was claiming to go to arbi- 
tration on a basis which his Lordship had held was wrong. The 
question which was involved was determined before they got to 
arbitration at all. The County Council had succeeded on a point 
which saved them £50,000. . 

After some further discussion, his Lordship thought that the 
plaintiffs were entitled to have their costs of the action and of 
the motion, 


He suggested to 


LONDON ELECTRIC SUPPLY CORPORATION, LIMITED v. SAUNDERS. 


THIs was a claim for £17 9s. 7d. for electricity supplied, brought 
before his Honour Judge Lumley Smitb, K.C., in the Westminster 
County Court on Monday, against the defendant, a surveyor, of 
Adelphi Terrace, Strand, W.C., and he counterclaimed 50 guineas 
damages for breach of agreement to supply him with light. Mr. 
Ashworth Harrison was counsel for the plaintiffs, and the defendant 
appeared in person. 

Mr. Harrison understood the claim was not disputed, and sub- 
mitted the defendant's remedy, if he had any ground of action, was 
in the Police Court so far as his counterclaim was concerned. He 
wanted damages because he said plaintiffs had failed to supply him 
with light, and for that he must seek to have the penalty, a fine up 
to 40s., enforced in the Police Court. 

His Honour: I suppose if you supplied no electricity you could 
not recover. 

Mr. Harrison said the claim was for light supplied, and 
defendant wanted 50 guineas damages, and charged the plaintiffs 
£3 15s. for the purchase of lamps. oil, and candles. He had entered 
defence before when sued, but had always paid. 

Epbwanp Froop, inspector in the plaintiffs’ service, said he 
visited the premises, and found the meter registered 777 units. For 
that £16 3s. 9d. was charged, and £1 5s. 10d. meter rent made up 
the claim. 

Cross-examined: The meter was now removed. Was prepared to 
say at what voltage the current was supplied. The pressure was 
100 to 105 volts. 

DEFENDANT said his complaint was that he had either had no 
light or so indifferent a light that it was of no use for illuminating 
purposes. It had gone out for various periods, from minutes toa 
day and a night, and he had had to resort to other illuminating 
powers to carry on his business. On those grounds he resisted this 
claim and sought to recover damages. 

Mr. Harrison: Do you admit signing the contract ?—Y es. 

Mr. Harrison: Then I put that in and submit his remedy is at 
the Police Court. 

DEFENDANT submitted he could go for penalties or resist the 
claim. He choseto resist the claim because it was cheaper. 

. His Honour decided to hear defendant's case without stating 
any opinion on that point. 

DEFENDANT then deposed that he lived and had his offices at 
Adelphi Terrace and entered into a contract with the plaintiffs 
under which they were to supply him with electric light. "What 
they did supply him with was an inferior light which failed, on an 
average, say, once a week. Sometimes it went out, generally for 
short periods, but for as long on one occasion as two nights and a 
day. Thequality of the light was bad and he often could not read 
by it. It consisted sometimes of nothing but a red wire in the 
lamps. -Plaintiffs had acknowledged their shortcomings in a 
circular letter he produced which he received in November, 1899. 

His Honoor read the letter, and said plaintiffs said they were 
very sorry, but it was not their fault as they could not get their 
plaut. Had he had reason for complaining since thc receipt of that 
letter? 

DEFENDANT said he had to complain up to when he was cut off 
last September. The Savage Club, too, had to give the light up. 
It was very inferior, but the meter went on revistering it. 

Cross-examined: It was about six years ago that he entered into 
the contract, and he had constantly complained about the light. 
He had to provide his own lamps and they were of the best sort. 
When sued by the plaintiffs before, he had viven notice of this 
defence, but judgment had been given against him, but by default, 
as he had not been able to appear. He had made no application 
after to bave the matter reopened. In answer to the Judge, he 
said his eyes had been severely strained and he had suffered severe 
loss. Had given plaintiffs up now, and was well supplied by the 
Strand Company. 

JAMES BEBRYMAN, solicitor's managing clerk, said he often called 
at defendant's on business, and corroborated as to the failure of the 
light. 

WX. MITCHISON, surveyor's managing clerk. gave similar evidence, 
and, in cross. examination, said he knew nothing about electricity, 
but volunteered the statement that, in his opinion, the wavering of 
the light was caused by there being something wrong with the 
dynamos. 

DEFENDANT contended plaintiffs had broken the contract to 
supply him with clectricity. 

_His Honour said "the undertakers,” the order stated, "shall 
give, and continue to give," a supply. The reason, he thought, for 


the 40s. penalty was to meet a case where the damages could not be 
put into money. 

Mr. Harrison called rebutting evidence. l 

Ernest Rowe, inspector in plaintiffs’ service, said the meter 
would not go on registering when the light failed. If there was a 
bad light the meter would not register the same as if there 
was a good light. He had been with the plaintiffs for ten years, 
and never knew the light to go out for two nights and a day. He 
knew of-no complaints, and defendant's tenants in the same building 
were still using the light. 

Cross-examined: Had the registers in Court. There were 23 of 
them, and they would take about a week to go through. 

DEFENDANT: Well, let us take a week at random, say, October, 
1899. 

Mr. Harrison: At random. That is just before that letter of 
apology. 

The WirNESs produced the engimeer's report book from the 
cbief station for the period referred to, and the Judge examined it 
and said the voltage was 106. 

DEFENDANT: That is too high, 100 is right. 

His Honour: People living near the station sometimes get too 
much, aud those living further too little. 

DEFENDANT said mains ran through his premises. 

WITNESS was not aware that any mains ran through his premises 
except for himself and his tenants. 

DEFENDANT: Are you aware that I paid for the Royal National 
Lifeboat Institution and my own as well, and that you also charged 
them ?—1 was not aware of that. 

DEFENDANT said that was a matter of a £16 overcharge. Plain- 
tiffs charged the institution and himself, and their light was 
therefore paid for twice over. 

Mr. Harrison: We rectified that. d 

DEFENDANT said be wished to show what mistakes were made, 
and that this witness did not appear to know much about it. In 
answer to the Judge, he said he asked for something fair and 
liberal. | 

His Honour: How much? , You claim 50 guineas. 

DEFENDANT: I say 50 guincas would not pay me, but I think it 
fair to set one against the other. I simply want to wipe off the 
claim against me. 

His Honour: It scems to me the 40s. penalty is for where a 
man asks for a supply and you don't give it to him. Iam going to 
allow him 40s. | : 

DEFENDANT: They offered me £4. 

His Honour: You had better have taken it. 

Judgment was entered for the plaintiffs for £15 9s. 7d, with 
costs. 


* 


Woop v. THE NATIONAL TELEPHONE COMPANY. 


In the Chancery Division of the High Court of Juatice, on Friday, 
April 26th, before Mr. Justice Byrne, counsel stated that this was a 
motion for an injunction to restrain the defendants from trespassing 
on the plaintiff's property. The defendants had agreed to treat the 
motion as the trial of the action, to submit to a perpetual injunction 
(the operation of the injunction to be suspended for three months), 
to pay the plaintiff's costs as between solicitor and client, and ten 
guineas damages. Order accordingly. 


Crow v. Tug Boagp or WORKS FoR THE DisrRICT oF WHITE- 
CHAPEL. * 


IN a specially constituted court of King's Bench, composed of 
Justices Grantham, Kennedy, and Darling, the hearing was resumed 
of the case of Crow v. The Board of Works for the District of 
Whitechapel, on Saturday, the 27th ult. This case was argued 
before Mr. Justice Kennedy and Mr. Justice Darling last December, 
but their Lordships then disagreed, and the case now came on fora 
re-hearing before an additional judge—Mr. Justice Grantham. 

This was the defendants’ appeal from a decision of Mr. Dickinson, 
the magistrate sitting at the Thames Police Court in June last. It 
appeared that a summons was taken out by Mr. Crow, the district 
surveyor, against the defendants, for not having given him notice 
under Sec. 145 of the London Building Act, 1894, before 
commencing the construction of a number of boxes, or inspection 
chambers, under the streets in the district for the purpose of elec- 
tric lighting. The defendants were the local authority within the 
meaning of the Electric Lighting Acts, 1882 and 1888, for the dis- 
trict, and in the year 1892 were granted by the Board of Trade, 
pursuant to the Electric Lighting Acts, 1882 and 1888, in respect of 
such district, a provisional order, called the Whitechapel District 
Electric Supply Order, 1892, which was afterwards confirmed, and 
came into force on June 27th, 1892. By Secs. 11 and 12 of this 
order the undertakers " were authorised to construct in any street 
any such boxes as might be necessary for purposes in connection 
with the supply of electric energy, including apparatus for the 
proper ventilation of such boxes. The sections further provided 
that every such box shall be for the exclusive use of the under- 
takers, and under their sole control, except so far as the Board of 
Trade may otherwise order, and shall be used by the undertakers 
only for the purpose of leading-off service lines and other dis- 
tributing conductors, or for examining, testing, regulating, measur- 
ing, directing, or controlling the supply of energy, or for examining 
or testing the conditions of the mains or other portions of the 
works, or for other like purposes connected with the undertaking, 
and the undertakers may place therein meters, switches and other 
suitable and proper apparatus for any of the above purposes. 
Every such box, including the upper surface or covering thereof, 
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shall be constructed of such materials, and shall be constructed and 
maintained by the undertakers in such manner as not to be a source 
of danger, whether by reason of inequality of surfave or otherwise. 
Sec. 12 further provided that the undertakers should, one month 
before the commencement of such works, serve a notice upon the 
Postmaster-General, describing the proposed works, together with a 
plan of the proposed works, and iu addition a like notice and plan 
upon the County Council. The defendants did not, before com- 
, mencing the construction of the boxes, serve Mr. Crow with notice 
of the intended work, under Sec. 145 of the London Building Act, 
1894. Mr. Crow's coutention was that the boxes came withiu the 
detinition of “ building structure or work " in Sec. 145, and that the 
defendants were bound, before commencing the work, to serve upon 
him, as the district surveyor, a " building notice," as prescribed by 
the section. The defendants contended that the Act of 1894 did 
not apply at all to boxes constructed in the streets under the pro- 
visional order, inasmuch as the order contained a complete code 
regulating the materials, situation, and mode of construction of such 
boxes, and. provided a complete machinery for enforcing such regu- 
lations, with which special code aud machinery the London Build- 
ing Act of 1894 was inconsistent. The magistrate found, as a fact, 
that the boxes so constructed were “ buildinga, structures, or works " 
within the meaning of Sec. 145 of the London Building Act, 1894, 
and having regard to Secs. 72, 201, and 203 of the said Act, he 
held that the provisions of Secs. 145 were not inconsistent with 
the special Act, and imposed on the defendants the nominal penalty 
of 1s., and ordered them to pay £10 10s. costs—hence the present 
appeal of the defendants. Mr. Dickens, KC. and Mr. Talbot 
appeared for the appellants (defendants), aud Mr. Horace Avory, K.C., 
for the respondent (plaintiff). , ; 

At the conclusion of the arguments their Lordships reserved 
judgment. 


Hawkes v. LEYToN URBAN District COUNCIL. 


Turis case came on for hearing on 25th ult. by Mr. Justice Buckley 
in the Chancery Division of the High Courts of Justice. It was a 
motion by the plaintiff, Elijah Hawkes, to sequestrate the Urban 
District Council of Leyton for breach of an order made by the 
Court on February, 1900, restraining the defendants, their servants 
and agente, from carrying on their electric supply works at Leyton- 
stone so as to cause a nuisance, by noise and vibration, to the 
plaintiff as owner and occupier of premises in the Cathall Road, where 
the works are situated. 

Mr. AsrBuRY, K.C, who appeared for the plaintiff, explained 
that when the case was last before him his Lordship came to the 
conclusion that the gas engines in the defendants’ works required 
very careful watching to prevent them becoming a nuisance. 
Defendants undertook to stop the back-firing" in the exhaust pipes 
and explosions as far as possible, and not to run the engines between 
the hours of 11 o'clock at night and 7 o'clock in the morning. Mr. 
Astbury read affidavits of a number of persons, in which they 
represented that notwithstanding the injunction the nuisance still 
existed, and various dates were given on which they experienced 
excessive noise and vibration. Frequently they bad been dis- 
turbed in rest at night owing to the working of the engines, 
the vibration being so bad as to make the windows of their houses 
rattle, and loud explosions were frequently heard, these being 
caused by the back-tiring of the engines. It was also contended 
by Mr. Astbury that the gas engines had been kept running after 
11 o’clock at night. 

Mr. H. TERRELL, K.C., for the defendants, maintained that the 
alterations made at the works had the result of remedying any 
nuisance, and the engines, excepting on one or two occasions, were not 
run after 11 o'clock at night or before 7 o'clock. He would call 
witnesses who lived near the works, and who had never experi- 
énced any annoyance. Others since the date of the injunction had 
never heard any back-firing of the gas engines. One witness, who 
lived 375 feet from the works, said his sleep was in no way affected 
by the engines, but considerable vibration was occasioned by 
numerous trains passing to and fro. 7 

The hearing of witnesses was afterwards proceeded with, and the 
case was adjourned. 


The hearing of this case was concluded before Mr. Justice 
Buckley, in the Chancery Division of the High Court of 
Justice. The learned Judge found for the plaintiff. It was his 
duty to see that the orders of the Court were obeyed, and when 
persons had the assurance to tell the Court that after giviug an 
undertaking they deliberately proceeded to break it, he had no 
alternative but to visit them with the consequences. The only 
point upon which be had any doubt as to conllict of evidence, was 
the question whether or not some of tbe witnesses were correct in 
saying they heard vibrations at midnight and in the early hours of 
the morning. He rejected as ridiculous and absurd the suggestions 
that had been made tbat the explosions heard by the witnesses for 
the plaintiff were caused by the shunting at a station a mile away, 
or that the explosions were due to fog signals along the line. He 
did not feel himself under the necessity of arriving at a distinct 
conclusion as to the point of whether the witnesses were mistaken 
in saying that they heard explosions at 3 o'clock in the morning. 
If he had felt it necessary to do so he should not have found that 
the log sheets showed that the engines did not run after midnight. 
These log sheets were untruthful in some respects, aud all the 
back-firing was not recorded in them. The nuisance caused 
by explosion and vibration, which he found to exist at the tria], 
still continued to exist. He, therefore, came to the couclusion that 
the defendants had not obeyed, had not tried to obey, and had 


uever intepded to obey, the orders which were made. In dealing 
with a public body of that sort, if it were proved that, owing to some 
sudden accident or pressure, they had committed what was, in 
point of fact, a breach of the order, he would take that into con- 
sideration. In this case be did not find anything of the kind. The 
defendants deliberately disobeyed the order of the Court, and did 
not seek to apply to be relieved from any strain in which they 
might have been placed by the injunction. Accordingly he granted 
the motion of plaintiff, and found him entitled to costs. 


CALLENDER'8S CABLE COMPANY v. KILLARNEY ELECTRIC LIGHTING 
CoMPANY. ” 


On April 23rd in Chancery Division, Dublin, before the Master of 
the Rolls, in this case, Mr. SanpFoRD applied on behalf of the 
defendants for an order that Mr. Thomas C. Goodman, Sub-Sheriff 
of County Kerry, who was appointed Receiver, should be authorised 
to collect all sums due to the defendant company, and to pay the 
wages and otber necessary outgoings of the company under the 
direction of the directors. The defendants wanted to do what they 
could to preserve the property. 

Mr. P. O'C. Wurrs, for the plaintiffs, asked that the motion 
should be either refused or allowed to stand till the hearing of the 
action, when the whole question as to the appointment of manager 
could be discussed. It was owing to the denial by the defendants 
of the due issue of their debentures that the case had not been ready 
for trial. If the company admitted due execution of the debentures 
they could go to trial at once. The plaintiffs were creditors to the 
extent of £1,300 or £1,400, and they alleged that the business of the 
defendants had been mismanaged by the directors, and that the 

"books did not show the true financial state of the company at all. 
Twenty writs had been issued during the year by creditors against 
the defendants, and five executions had been issued on foot of judg- 
ments obtained. These executions had been put in the hands of 
Mr. Goodman. The defendants owed nearly £2,000, and £80 for 
wages. The debentures were altogether about £7,000. 

The MasTEB or THE HoLLs said he observed Mr. Goodman 
appeared in several capacities in the case. He granted the order 
asked by Mr. Sandford, and would (says the Irish Independent) 
authorise Mr. Goodman to make the necessary payments after con- 
ference with the directors. 


FrrzGEBALD v. DuBLIN UmirED Tramways COMPANY. 


THis case was before the Lord Chief Baron, Mr. Justice Murphy, 
Mr. Justice Johnson, and Mr. Justice Kenny in the Kiug's Bench 
Division at Dublin last week. It wasa motion on behalf of the 
defendants for an order that the verdict and judgment for £1,000 
entered for the plaintiff, Mr. Martin Fitzgerald, of Pembroke Road, 
Dublin, be set aside, or a new trial granted, upon the ground that 
improper questions were left to the jury, and on the ground of mis- 
direction and wrong direction. The real question was whether the 
non-sanding of the streets, which was the cause of the accident, was 
the default of the Corporation of Dublin or of the defendants. Mr. 
Ronan, K.C., and Mr. W. Q. Murphy (instructed by Messrs. Casey 


. and Clay, solicitors) appeared fur the defendants, and acked for an 


adjournment to enable them to have the assistance of Mr. Gordon 
and the Attorney-General, who were in England. Serjeant Dodd, 
Mr. O'Shaughnessy, K.C., and Mr. Powell (instructed by Mr. James 
Fitzgerald, solicitor), appeared for the plaintiff. The Court adjourned 
the motion for oue week. 


PARLIAMENTARY COMMITTEES. 


CHESTER TRAMWAYS. 


Eart MonLEv's Committee of the House of Lords on Monday 
considered the Chester Corporation’s Tramway Bil], which came 
up as an unopposed measure. Under this Bill power is asked to 
reconstruct the existing tramways in the city for mechanical 
traction, and also to construct additional tramways in and adjacent 
to the city. The only tramways proposed to be constructed outside 
the city are to Great Broughton and Saltney, in the counties of 
Chester and Flint respectively. The preamble of the Bill was 
found to have been proved, but some of the clauses were left over 
for future consideration. 


Lonpon County Counci, Tramways. 


THE Court of Referees of the House of Commons, presided over by 
Mr. Parker Smith, had before it on Monday the consideration of 
the Tramways and Street Widenings Bills of the L.C.C. Underthe 
Bill the Council asked for power to construct a new line from the 
Lambeth Road, across Westminster Bridge Road, along York Road 
aud Stamford Street, across Waterloo Bridge Road aud Blackfriars 
Road, through Southwark Street to the Southwark Bridge Road. It 
-is also proposed to acquire land near the Camberwell New Road 
station of the L.C. & D. Railway on which to erect a large electric 
generating station in connection with their scheme for working 
their trams by electricity. The Council objected to the locus stundi 
of six of the petitioners, including the claims of the South-Eastern 
and Chatham and Dover Railway Companies, who wished to be heard 
against the Southwark Street portion of the proposed uew line. Mr. 
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Pember, R. O., on behalf of the railway companies, said thatéheir goods 
stations at Blackfriars was entered from Southwark Street, and the 
construction of the proposed line would lead to the blocking of that 
street, and of the entrances to their station, to and from which no 
fewer than 13,000 wagons proceeded every day. They also alleged 
that the new line would compete with their local traffic between 
London Bridge and Chariug Cross, and that the proposed liue to 
Lordship Lane would compete with their suburban traffic. After 
hearing Mr. Du Cane on behalf of the L. C. C., the Court 
decided to allow the petitioner's locus as frontagers 1n regard to one 
of the propositions of the Council and with reference to com- 
petition in connection with another proposal The Catholic 
Apostolic Church in the Camberwell New Road also applied for a 
locus, on the ground that the excavations in connection with the 
generating station might affect the stability of the structure. After 
bearing counsel, the Court disallowed the locus. 


. x BURY. TRM WAV. E 
Ox Monday the Examiners of Standing Orders of the House of 
Commons found that the second. reading orders had been complied 
with in the case of the Bury Tramways Bill, which provides for the 
construction of additional tramways which are to cost together with 
street improvements, £132,000. The Bill was ordered to be reported 
for second reading . . l 


CLEVELAND AND DugnaĮm ELECTRIC Power BILL. | 
A SELECT COMMITTEE of the House of Commons, presided over by 
Sir Wm. Houldsworth, commenced the. consideration of the above 
Bill on Thursday last. There were a large number of opponents to 
the Bill, including the Darlington Town Council, the West Hartle- 
pool Corporation, the Middlesborough Corporation, the Hartlepool 
Town Council, the Stockton Town Council, Thornaby-on-Tees Town 
Council, the Tees Conservancy Board, the Stockton-on-Tees Bridge 
Board, the Sunderland and South Shields Water Company, &c. 
Mr. Balfour Browne, K.C., Mr. C. A. Russell, K.C., Mr. H. Lloyd 
and Mr. Devonshire appeared for the promoters. E 
Mr. BALFoUB Browne, in opening the case, first referred to the 
ast history of the laws regarding electric lighting, and said that 
lost year there were four Bills before Parliament which were 
analogous to the one now before the Committee. All four of these 
Bills had passed into law. The present Bill was promoted by local 
men very greatly interested in the industries of the district. They 
included Mr. E. L. Pease, Mr. A. F. Pease, Mr. H. P. Pease, and Sir 
T. Wrightson, and the capital involved in the concern with which 
the promoters were connected was £14,834,000. These gentlemen 
to a large extent would be large consumers of the electricity to be 
generated, and they would provide every farthing of the money 
necessary to promote the Bill, and there was no financier working 
between promoters and the customers. The only object of the Bill 
was to secure electricity at as cheap a rate as possible, and the only 
way in which this could be done was to produce it upon 
a large scale in a convenient position, and by very 
powerful machinery. But although he had all the great people 
of the district at his back, he told the Committee that the Bill 
would be more advantageous to the poor man and the small 
manufacturer than to the rich. They were not really asking for 
much; all they were asking was leave to break up streets and 
roads in order to distribute electricity to the manufacturers, 
but to a considerable extent they would not have to break up roads. 
It was believed that when the company got into full working order 
they would show a very substantial dividend on the:large capital 
involved. The area to be covered by the undertaking was 820 square 
miles South of River Tees would be covered—the Cleveland 


district, where there were great ironstone mines and ironworks. It- 


was a véry rich district, and would require an enormous amount of 
power, and that the company proposed to supply. He might 
mention that a local company applied to the Darlington Corporation 
for electric power, büt the terms were such that the company 
decided to erect works for themselves, as they could manufacture 
it more cheaply than the Corporation could supply. Under such 
circumstances aa that he certainly objected to the opposition of the 
Darlington Corporation to the Bill. The Middlesborough Corporation 
had the power to supply electricity, and had about 300 customers, 
while the Darlington Corporation had just started. Both Barnard 
Castle and Bishop Auckland had got powers, but were not supplying. 
West Hartlepool did supply, and had 260 customers; while Hartle- 
pool had an order, but was only using it for tramways. Stockton 
was just supplying; ‘Redcar, Ormesley, and Spennymoor all had 
powers, but were not supplying, while Saltburn was running an 
electrical installation without statutory powers. In the whole area 
there were only 560 customers, with a population of upwards of 
750.000. The average price now charged was 4jd. per Board of 
Trade unit, but the promoters would be able to supply at some- 
thing like 14d. per unit with anything like a large consumption 
and a good load factor. It was estimated that the total number 
of collieries, factories and quarries was 369. and he ventured to 
say the Committee would consider it a suitable district for such a 
supply, especially when they found the manufacturers coming 
forward to say that they wanted it. With regard to the petitions 
against the Bill,he considered that it was both unjust and short- 
sighted for the local authorities to try and force their dear wares on 
manufacturers. It was a monstrous attempt on the part of those 
bodies to demand a veto from Parliament which under the circum- 
stances ought not to be given. There were 52 petitions in favour of 
the Bill representing many millions of capital, and these petitioners 
were local men and not speculators. In the district there were six 


boroughs, 23 urban district councils, and 20 rural district councils. 
He asked that the Committee should allow,if necessary, the 
moters even to compete with the opposition, safeguarded as the 
Bill was by the necessary consent of the Board of Trade. 

Mr. HucH- BELL, one of the promoters, was called, and expressed 
the opinion that the district could be economically supplied with 
electric energy generated in six or seven generating stations He 
did not see how it was possible for the corporations in the district 
to supply electrio energy such as was required. 

Mr. S. Z. nz FEBAANTI, electrical engineer, said he had a large ex- 
perience in the building of the plant necessary for power under- 
takings, and had given evidence before Parliamentary Committees on 
the subject. He considered that the suggestions in the Bill would be 
a benefit to the locality. The production of power was quite a busi- 
ness in itself, and to produce it economically required a particular 
knowledge, and it was better for a large concern to take their 
power from a company which made it their business to make 
electricity than to sink their own capital in generating it for them- 
selves. There would be considerable waste as a rule in making the 
power for oneself, and it was much‘to the advantage of manufacturers 
to be able to get sufficient for their p at a known price. 

Replying to a question by the CHAIRMAN, the WrrNXESS said it was 
it was quite true that there was some loss in the transmission of 
current from a large generating station to various works, but as 
against that there was a saving in generating on a large scale and 
relieving the manufacturer from making his own electric supply. 
The loss might be about 10 per cent. in the year. The loss would 


increase as the distance increased, but the most important thing 


in favour of a large generating station was what was known as a 
diversity of demand, which enabled a large company to supply 
electricity to a large number of customers better than could be 
supplied them from a small station. While it might be.worth the 
while of a large manufacturer to put down his own plant, it was 
hardly worth while for a small manufacturer to have his own 
generating station. "There was no doubt but that & large number 
of manufacturers were precluded from using electricity because they 
could not buy it cheaply, and could not provide the capital expendi- 
ture for p tting down their own plant. l 

By the CHainmaNn: It would be competent for any person takin 
their power to use it for electric lighting purposes, but it woul 
first have to go through a motor-generator. It would then be pos- 
sible to regulate the current so that a certain amount of lighting 
could be done with it. . 

By Mr. CRomMBIE (a member of the Committee): To do this a man 
would have to put down certain machinery, but it would then be 
more economical than taking it from a local authority. If a local 
authority took the current from the company and conyerted it for 
lighting, that-might do if they supplied it at a cheap rate. 

Further examined, Witness said he would much rather have a 
large area and a greater certainty of demand than a small area like 
Middlesborough, for instance. It was difficult to say whether it 
would pay the company to have the custom of small consumers, but 
there were a large number of works where they used 50 H.P., and 
they would benefit, by the supply of the company. On the other 
hand, those with 10 H.P. could be supplied by the local authorities, 
and, in fact, were now being so supplied, although the price could 
not be so low as to large consumers. He saw no engineering difficulty 


inthe scheme. 


In cross-examination by counsel for the Hartlepool Corporation, 
WiTNESS said the company did not pro to compete for the 
supply of the small shopkeepers who could be supplied by the Cor- 
poration, but he did not admit that they wished to come in and take 
the plums, because ithe large consumers could not be called the 
plums in a sense, inasmuch as.if the Corporation wished to supply 
them they would have to put down a special installation. ey 
would have to supply small people under certain conditions, but the 
company did not want the small customer who was advantageous 
to the Corporation. He took it that they would be bound to supply 
any customer who came to them. 

e CHAIRMAN said the company could not go to Hartlepool with- 
out the consent of the Corporation. - 

COUNSEL said that was so, but they could come in and supply one 
customer under an arbitration. i 

Witness said the company proposed to supply the three-phase 
low-tension alternating current, and that would not do for electric 
lighting direct, but it was more suitable for motive power where 
motive power was the principal business. | 

In answer to a question by the Chairman, CouNsEr said that the 
Hartlepool Corporation had begun their electric light works, but 
had not commenced the supply. Their order was 18 months old. 

By Mr. Acwortu (representing the Middlesborough Corporation). 
The idea was not to supply all the big people and leave the little 
ones to the Corporation. What they wanted to do was to supply 
those whom the Corporation had not laid themselves out to supply. 

In reply to Mr. Suontt (representing the Darlington Corporatidn), 
Witness said he could not say off-hand at what price it would pay 
the company to supply Darlington. It would not be obstructive for 
a Corporation to offer to supply a 200 H.P. consumer with 300,000 units 
at 14d. perunit, with a charge only of 53 per cent. on the expenditure, 
provided the Corporation did not keep other people out who could 
do it at a better price. He thought it would be a good thing if the 
Corporation of Darlington were to purchase the tramways and con- 
vert them into electric tramways. He thought it would be a fair 
proviso to put in the Bill that the Corporation should have the 
power of supplying large consumers first, provided that they did 
not handicap the business. 

Mr. Rosse Lt, in reply to the CHAIRMAN, said that by the South 
Wales Bill of last session, the promoters had power to go direct to 


the consumer, though not to go into the district of any distributor 
without his consent. 
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WiTNESS failed to ses how the middleman could be an advantage 
to the consumer. 


Mr. E. Lrovp Pease, director of Messrs. Pease & Co., coal owners, 


one of the promoters of the Bill, said he did not anticipate any 
difficulty in financing the scheme. At his works at Middlesbrough 
they were putting down a por to supply themselves, and it 
depended on the price charged by the company whether they sup- 
plemented their supply from the company, or extended their own 
plant. If there was any idea that the Bill would injure the local 
authorities, they would not have promoted it, but he thought they 
would take up different classes of business. 

Mr. STORR, secretary of Messrs. Bolckow, Vaughan & Co., the 
largest iron and coal company in Great Britain, gave evidence in 
support of the Bill. At present the one were erecting a gene- 
rating station of their own at South , Middlesbrough, but had 
the promoting company been in existence when they decided on 
that, the capital expenditure would probably have been unnecessary. 
The generating station would only be adapted for supply to a 
certain portion of their blast furnaces, and their works in other 
5 of the district would still be without an electric supply. 

he provision of electric power by such a company would be an 
enormous benefit to such an undertaking as the one he represented. 

Mr. W. Jonson, director of Bell Bros., Limited, chairman of the 
Middlesbrough Chamber of Commerce, and a member of the 
Cleveland Chamber of Commerce, and the Cleveland Mine Owners’ 
Association, said all those bodies would be glad to be able to obtain 
electrical power either from the local authorities or the company. 

By Mr. Sxortr: They would be prepared to take power as fast 
as they could get it either from the corporations or the company. 

Sir T. Wricutson, M.P., said there was at present no electric 
light installation at Thornaby, where his firm employed 1,000 men, 
and they suffered from foreign competition in consequence of the 
absence of a cheap form of power. He considered that the supply 
oflight and power belonged to two entirely different categories, 
and that while light should be supplied by the local authority, the 
supply ef large quantities should be done by private enterprise. He 
bad no doubt about the capital being forthcoming. 

In cross-examiuation, Witness said he did not consider it 
desirable that a Corporation should supply power as well as light, 
because there were risks attending the supply of power which were 
not experienced in the supply of light. 

Mr. C. BaaLzy, managing director of the Durham Steel and Iron 
Company, employing 5,000 hands, regarded the supply of energy 
by the company as proposed as a great boon to the industrial 
interests of the neighbourhood, and considered that it ought to be 
furnished by private enterprise. Five years ago his company 
applied to the Btockton Corporation for & supply of energy for 
lighting purposes, and the Corporation delayed so long that his 
company laid down their own installation. Two years ago they 
applied to the Corporation for a supply of energy for power, but 
the conditions were such that the company could not agree to them. 
The company required from 800 to 1,000 H.P., and the Corporation 
offered to supply a maximum of 200 H.. at 2jd. per unit for a 
minimum payment of £150 a quarter, the company to provide the 
cable and lay it underground for half a mile in the public roads, 
which the company, as a matter of fact, had no power to do. Asa 
result, the company had determined to have their own installation 
for power, but they would prefer taking it from the company. 

Mr. WALTEB NORMAN, managing director of the firm of Messrs, 
R. Stevenson & Co., Darlington, stated that last year his company 
was approached by the Corporation on the subject of taking power, 
but the terms were too high, and the company determined to put 
down their own installation. It was most likely that if the 
promoting company had been in existence they would have gone to 
them. 

. Mr. C. Luaarp said that last year he applied to the Stockton 
Corporation for a 50-H.P. electrical supply day and night, but the 
Corporation did not care to lay the mains. 

Mr. LamxEesTEB, counsel for the Corporation, said he was 
instructed that no one in authority had instructions to refuse to 
supply the witness. As a matter of fact, they were now laying a main 
past his door. 

On Monday, Mr. GREENER, colliery manager to Messrs. Pease 
and Partners, Limited, said their horse-power was 7,887, raised by 
steam. They would gladly welcome a supply lof electric power 
from the promoters. He had been told by the promoters that they 
could give him the power at a cheaper rate than he was now 
generating it at. 

Mr. G. T. Hypen, chairman of the Consett District Urban Council, 
supported the Bill. The reason they favoured the Bill was that 
under it they would be able to get an electric supply, which they 
could not provide for themselves, and ultimately it might lead to 
the adoption of electric tramways. l 

Mr. G. Hosss, secretary of the Cleveland Miners’ Association, 
supported the Bill on bebalf of the Association. They thought 
the provision of electric power in ironstone works and mines was 
likely to add to the comfort and health of the workpeople, and that 
an electrical supply was necessary for the development of the 
district. 

Mr. H. G. Harris, engineer, of Westminster, partner of Sir F, 
Bramwell, said the Bill was intended to be identical with the South 
Wales Bill of last session. In Middlesbrough the Bill was supported 
by capital invested in works to the extent of nearly 34 millions. 
So far, Middlesbrough only intended to put down 36,000 H.P., and 
he considered the opposition to the measure absurd. Middles- 
brough had probably got in its area some 33,000 or 35,000 E. p. 
Darlington had installed two engines of 50 r.H.P. and two engines 
of 150 r.H.P.; West Hartlepool had installed 600 1. H..; Stockton 
500 m.P. Saltburn was supplying, but without statutory powers. 
The total areas zin which there were powers of supply was 33 
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square miles out ofithe 820 square! miles comprised in the district, 


and the total number of customers supplied last year was 560. The 
total horse-power installed in the area for tramways and general 
supply was estimated at 4,200 H.P., but there was money enough in 
the Bill to provide for an installation of 40,000 H.P. The promoters 
themselves would practically require 40,000 electrical H.. in their 
works. They were not asking for enough capital for the whole 
works if it developed. The share capital was £1,000,000, and they 
had power to borrow a third, and they must borrow as the shares 
were issued. 
In cross-examination, Witness said he was not satisfied that it 
would be profitable for the Corporations to attempt to supply this 
ower. It was intended to build the generating stations at Consett, 
itton Park and Haverton Hill first, and when they were called 
upon to supply Darlington they would probably be in possession of 
a generating station at Aycliffe. 


On Tuesday Mr. Hannrs, engineer, was recalled, and corrected a 
statement regarding the amount of horse-power used now by the 
promoters of the Bill The correct figure was 43,200 EH. p. 

In cross-examination, he said he could not give details as to the 
consumers of more than 100 H.P. or of less than 50 H.. It was 
impossible for him to draw a dividing line up to which corpora- 
tions ought to be allowed to supply. It was true that if local 
authorities were supplied by the company in bulk they would still 
require to provide generating stations and have staffs. They pro- 
posed under the Bill to supply a high pressure current at 6,000 
volts. They would have to get a further relaxation as to the pressure 
of the current to be delivered on to the premises of consumers, and 
they trusted they would get the concession up to 10,000 volts. He 
did not, of course, mean the definition of premises to apply to 
small shops, but to large concerns such as those belonging to the 
promoters of the Bill where from 1,000 to 2,000 H.. would be used. 
Asa matter of fact, it would make little difference to the consumers 
if the Board of Trade did not grant the concession, although if it 
were granted it would make it a little cheaper. If the Board of 
Trade did not allow them to depart from the existing regulations,then 
they would have to transform, and in that case the capital cost of the 
transformers would have to be added. This would cost from £3 to 
£4 per borse-power. The company could not give anything in the 
way of undue preference to customers. 'They were subject to 
revision by the Board of Trade, and many other precautions were 
taken to ensure that the local authorities should have all the 
advantages which could be properly reaped uuder the scheme. 

By Mr. Lopes (a member of the Committee): There was an area 
included in the Bill which was a mutual area with the Durham 
Company, and the reason this was included was because several of 
the works of the promoters were in the district which could not be 
supplied by the Durham Company. By arrangement with the 
Durham Company they would be able, if the Bill passed, to go into 
that district and supply customers. 

The Committee adjourned. 


CALEDONIAN ELECTRIC PowEkR BILL. 


CONSIDEBATION of this Bill was resumed on Wednesday and Thurs- 
day of last week. 

Mr. Batrour Browne, K.C., for the promoters, continuing his 
opening said that the proposed area of supply extended over 
1,135 square miles. That was less than the Lancashire area given 
last year, which covered 1,200 square miles, and a little more than 
the South Wales area, which was 1,086 square miles. The area had 
been chosen by the promoters with a view to getting the largest 
diversity factor they could. Of course, he did not say that every 
piece of the area, from Ayr on the south to Dumbarton on the 
north, would require electric energy, but whenever they came to a 
place that would require it they had taken the parish as their 
boundary. The promoters of the Clyde Valley scheme had refused 
to accept either combination or partition, which he thought was a 
pity. His position before the Committee was that he was willing 
to do either one of three things: either to amalgamate, or 
partition, or to proceed with his Bill in opposition to that of the 
Clyde Valley promoters; if the Committee thought it wise and 
if he could sell electricity cheaper, then he would bent them. 
He would like to point out that there was a fallacy about 
competition. He took it that the whole object was cheap pro- 
duction, and if they had two sets of machinery supplying one 
district, the production could not be so cheap as if they had 
only one set. Parliament now regulated these great monopoly 
undertakings instead of managing them by competition, and there- 
fore, while his clients were not in favour of competition, they were 
quite prepared for it, because they were confident they would be 
able to produce energy at a cheap rate. In the area of supply there 
were ten undertakings authorised under Electric Lighting Acts to 
supply electrical energy. Those ten undertakings covered an area 
of 21 square miles out of 1,135 of the scheme, and their population 
was 366,000 out of a total of 843,000. These figures of course 
excluded the City of Glasgow. Hamilton and Kilmarnock had not 
carried out their authorised undertaking, and in their opposition 
were simply acting on the “dog in the manger” principle, while the 
system in use at Ayr, Paisley, Airdrie, and Coatbridge, was intended 
only for lighting purposes. The scheme he was now placing before 
the Committee provided for seven different generating stations— 
one near Yoker, one on the East bank of the Cart near Renfrew, one 
on the South bank of the Clyde estuary at Port Glasgow, one on the 
West bank of the river Leven between Renton and Dumbarton, one 
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on the South bank of the Clyde near Uddingston, one near 
Kilmarnock, and one at Irvine. It was proposed at the outset to 
provide for 40,000 H.P., that was 30,000 Kw. They would 
have 25 per cent. spare plant, and the total estimated cost was 
provided for by £1,000,000 of share capital, with power to borrow 
£333,000. The promoters felt confident that with a 25 per cent. 
load factor they would be able to manufacture at something like 
7d. per Board of Trade unit. That, of course, was exclusive of 
interest on capital, but it included all other expenses. Assuming 
that they could sell 52,000,000 Board of Trade units yearly at 
1:25d. per unit, they would have an annual income of £273,000, and 
after deducting tho cost of production there would be a net profit 
of £120,000, which would be sufficient to pay 4 per cent. on the 
borrowed money and 7 per cent. on the share capital. The pro- 
moters were not seeking a monopoly—all they wanted was power 
under certain conditions to supply energy. Any of the local 
authorities within the district who had an order for supply would 
be able to come to the company and ask for so many units in bulk, 
and in respect to the supply of energy it was provided in the Bill 
that the company should not supply in the area of any authorised 
distributor except with the consent of the distributor, but that 
consent must not be unreasonably withheld. If any question 
should arise as to whether the consent was unreasonably withheld, 
the question was to be determined by the Board of Trade. 

Evidence was then taken on bebalf of the promoters, the first 
witness being Mr. A. A. CAMPBELL Swinton, C.E., who, replying to 
Mr. Baggallay, K.C., said he was a consulting electrical engineer, 
and had had considerable experience in the transmission of 
electrical energy and power. During the last eight years he had 
been managing director and chief engineer to the Scarborough 
Electric Light Company and also to the company which provided 
electricity in Cambridge. They were both successful concerns, and 
worked under provisional orders. It was recognised as a matter of 
great importance to manufacturing districts that they should have 
a cheap and easily available supply of electrical power, and he 
considered that the establishment of electric stations capable of 
transmitting power at a cheap rate in the area covered by the Bill 
was desirable and necessary. It was as important a district as those 
districts in Wales and Lancashire which had already been provided 
for. l i 

The CHmargMaN: You may take it for granted that the Committee 
are agreed as to the importance of electricity in manufacturing 
districts. 

Mr. Swinton, in continuation of his evidence, said he considered 
that having regard to the character of the district and the diversity 
of purposes to which the power would be applied, the Caledonian 
Company would be able to supply the electricity at a very low 
charge. He had prepared an estimate of the amount of capital 
required to carry on the undertaking, and had placed it at 
£1,300,000. He had allowed £113,000 for contingencies and pre- 
liminary expenses, and £90,000 for workjng capital. They would 
not incur the whole of the capital expenditure immediately, and 
the borrowing powers would gradually come into action as the share 
capital was raised. Generally speaking, in framing the Bill the 
promoters had followed the precedent of the South Wales scheme 
which dealt with a somewhat similar district. There was nothing 
in the Bill which would give the company a monopoly or an 
exclusive right in any part of the district; they would have to 
depend entirely upon the cheapness and other advantages of their 
supply in order to obtain customers. They would be bound to 
supply electricity in bulk to local authorities if the latter wished 
it, but there was nothing in the Bill which would prevent a local 
authority from generating its own energy if it chose. They had 
taken the same schedule with regard to the maximum rates of 
charge, as that which was passed last year in the South Wales Bill. 
The existing supplies were, in his opinion, quite inadequate to the 

wants of the various districts proposed to be covered by the 
promoters. 

In cross-examination, Mr. SwrNTON said he did not think that 
Parliament had recognised the principle that urban districts should 
be excluded from the area of supply of such schemes as the present 
Bill sought to obtain power for. It was true that in some cases 
promoters had excluded urban districts with a view to conciliate 
the local authorities. Personally, he did not think that the pro- 
vision of electric power was the proper function of a local 
authority. 

In re-examination, the WITNESS said that the larger the generat- 
ing station the better, provided that the lossin transmission was not 
so great as to neutralise the advantage gained by a large station. 

Mr. ALEX. WYLIE, M.P., à member of the Dumbartonshire County 
Council, gave evidence in favour of the Bill, and said he felt satis- 
fied tbat the scheme would be of great advantage to the people of 
the district proposed to be supplied. 

Mr. J. C. CUNNINGHAME, of Merry & Cunninghame, coal and iron 
masters, one of the promoters of tbe Bill, said that the proposed 
area of supply contained large quantities of unexhausted coal and 
iron, and was a busy manufacturing district, to which a supply of 
cheap electric power would be of the greatest advantage. It would 
tend to develop all kinds of industries, and would enable electric 
tramways to be run. 

Mr. GEonaz T. BEILBY, C.E., said that he had studied the appli- 
cation of electricity to various chemical manufacturing processes 
for some years, and there had been a great development in this 
country in the manufacturing of bleaching powders and caustic 
soda, and other chemical products, A cheap supply of electrical 
power was essential in that kind of work, and he saw no reason why 
that development should not extend to the Clyde district. 


After taking the evidence of Prof. SıLvanus THoMPSON and Mr. 


D. J. URQUHART, of Messrs. T. Barr & Co., coal masters, one of the 
promoters of the scheme, the Committee adjourned. 


On the Committee resumingon Tuesday, evidence was given by Lord 
KELVIN on bebalf of the Bill. Replying to Mr. BAGGALLAY, witness 
said that for many years he had given atteution to the question of the 
transmission of electricity over great distances. He was a member 
of the International Commission which considered the utilisation 
of the power from Niagara for electrical purposes. The trans- 
mission of electricity over long distances was not a difficult matter, 
and in America and on the Continent it was transmitted as far as 
80 miles. The multiphase system was the best for transmission 
purposes, and there was no danger in the current being conveyed at 
a high voltage. As to the particular scheme before the Committee, 
his Lordship said he was very well acquainted with the district 
proposed to be served, and he believed it would be of great practical 
advantage to the people residing there. He had considered the 
positions chosen for the generating stations, and, in his opinion, 
they had been well chosen. They were so arranged that the 
maximum distance which the power would have to be sent was 15 
miles. That would secure economica] distribution, because the loss 
in transmission would be very small. He considered that the 
generating stations under the present Bill were better situated for 
their purpose than were those of the Clyde Valley Company's 
scheme. Of course the scale on which operations were conducted 
had an important bearing on the question of cost. Up toa certain 
point the saving increased, but beyond there was not much reduc- 
tion. He believed the promoters to be thoroughly capable of carry- 
ing out the scheme if they obtained the necessary powers. 

In cross-examination by Mr. Freeman on behalf of the Clyde 
Valley Bill, Witness said that his view of the matter was that the 
Caledonian scheme practically covered the Clyde Valley scheme, 
but the last-named did not cover the whole of the former. He did 


not wish to suggest for a moment that the promoters of the Clyde 


Valley scheme were not men of position and wealth, or that they 
were not able to carry out their scheme as successfully as were the 
promoters of the present Bill. : 

Replying to Mr. Pollock, Lord KELVNN said he advised that 
Glasgow should not be included in the present scheme, because 
Glasgow was doing this sort of thing itself on a large scale. 

A large number of local and other witnesses were then called, and 
gave evidence in support of the scheme, which they said would be 
of great advantage to the district from a trade point of view. 


SHANNON ELECTRIC POWER BILL. 


On Monday a Select Committee of the House of Commons met to 
consider this Bill, the Hon. Arthur Elliott presiding. 

Mr. Bushe, K.C., with Mr. Blennerhasset, K.C., Mr. Connor, K.C., 
and Mr. Greig, described the nature of the proposed works, and 
stated that there were only two petitions against the Bill. 

Mr. FRAZEB, engineer to the scheme, gave evidence bearing out 
the opening statement of counsel as to the manner in which the 
promoters intended to proceed, and said he felt sure that the supply 
of cheap electricity would be of great advantage to the locality. 

Mr. VESEY FITZGERALD, who represented the Board of Works, in 
reply to the CHAIRMAN, said he was instructed now not to oppose 
the preamble of the Bill. 

The CHAIRMAN announced that the Committee found the preamble 
of the Bill proved. 


LoNpoN UNITED TRAMWAYS. 


THE Standing Orders Committee of the House of Commons con- 
sidered an application by the London United Tramways Committee 
on Tuesday, asking that the consent of the London County Council 
should be dispensed with in regard to certain extensions in the 
Hammersmith district. The Committee decided not to grant the 
pu but ordered the tramways in question to be struck out of 
the Bill. 


- MANCHESTER CORPORATION BILL. 


Viscount FALELAND's House of Lords Committee considered on 
Monaay and Tuesday the Omnibus Bill of the Manchester 
Corporation, which sought amongst other things to make various 
extensions to tramways. The North-Western Railway Company, 
the Lancashire and Yorkshire Railway Company, and the Great 
Northern Railway Company, who were represented by Mr. 
Littler, K.C., opposed the borrowing portions of the Bill; the 
ground of the opposition as stated was that the railway companies 
would not be benefited by the proposals in the Bill, but on the 
contrary with regard to the tramways, would be competed against. 
What they asked for was the insertion of a clause to the effect that 
in the case of failure of the schemes, and the consequent necessity of 
coming upon the rates, the railway companies should be called 
upon to pay not more than one-fourth of the proportion of that at 
which under the general law they would be assessed. After con- 
sidering the matter, the Committee declined to accept any such 
clause, and the preamble of the Bill was passed. 


MANSFIELD CORPORATION BILL. 


THE Omnibus Bill of the Mansfield Corporation came before a 
Belect Committee of the House of Commons under the chairmanship 
of Mr. Bill on Tuesday. The Bill, amongst other things, asked for 
further powers with respect to gas, electricity and water. It was 
stated that the Corporation put up an electric lighting plant in 1899. 
There was no opposition to this portion of the Bill, and. the 
preamble was passed. 
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Light Railways Legislation. 


At,the present juncture it may interest you to know what 
action the Tramways and Light Railways Association has 
taken with regard to obtaining modifications in the Light 
Railways Act, which is now before Parliament for renewal. 

On February 28th last a deputation was received by the 
President of the Board of Trade from this Association, 
represented by our Law and Parliamentary Committee, and 
one or two other of our members. 

This deputation laid before Mr. Gerald Balfour the 
following suggestions to be embodied in the new Light 
Railways Act, at the same time detailing their views on the 
various points. (See below.) 

It is hardly necessary to say that the views put forward 
by the different speakers of the deputation had been most 
carefully considered beforehand, and it was felt that the 
amendments suggested were only fair and reasonable. It 
. was understood that the views of the deputation should 

receive every attention, but it is much to be regretted that 
the President of the Board of Trade has not seen his way 
to include more of. the suggestions of this Association in the 
new Bill. ur À 
- The idea seems prevalent in some quarters that as yet 
sufficient experience has not been obtained to enable a per- 
. manent measure to be satisfactorily drafted, and it is there- 
: fore proposed to do little more than prolong the Act for 
another five years in its present form. We cannot believe, 
however, that the majority of those competent to judge on 
the question can agree with this, and before the new Bill is 
passed we trust that all those who are in any way interested 
in tramway and light railway matters will do their utmost to 
bring the necessity before Parliament of inserting further 
modifications in the new Light Railways Act than appear in 
the Bill as at present drafted. 


Norman A. Thompson. 
Se.retary (Tramways and Light Railways Association). 


London, W.C., April 26ih 1901. 


SuGGESTED POINTS FOR AMENDMENT IN THE LIGHT RAILWAYS 
ACT. = Vie 


1. Applications under the Light Railways Act should not be re- 


fused a hearing on the ground that the proposed light railway 
lies wholly in a single urban district. 

2. Make the Board of Commissioners a permanent paid body and 
increase their numbers. 

3. The Act should not be regarded as incorporating any of the 
provisions of the Tramways Act, 1870, or as making any of the 
provisions of that Act applicable to any Order promoted thereunder. 

4. The Commissioners to have power to amend the provisions of 
the existing Local Acts and Orders relating to any tramway under- 
taking to be worked in connection with the light railway, includ- 
ing power to postpone the date of purchase. 

5. Commissioners to have power to allow land to be taken com- 
ulsorily for the purposes of constructing a road over which the 
ight railway is to run. 

6. Sec. 9, Sub-sec. (3). Add at end of Sub-section, But shall, if 
so required by the promoters, submit the same to Parliament as a 
provisional order.” 

7. The Commissioners to have power in suitable cases to grant 
compulsory running powers subject to Sec. 23 of the Act. 

8. Sec. 13, Sub-sec. (1). Omit the words ‘‘and contigaous.” 

9. Insert provisions enabling the Commissioners to authorise 
statutory companies to raise additional capital, and subscribe to 
Light Railway Companies and to be represented therein, and 
vice versa. ; 

10. Sec. 7, Sub-sec. (3). Omit the words whether made formally 
or informally,” and insert “ made in the prescribed manner." 

11. Questions of speed not to be dealt with in the Order but left 
to the B. of T. Inspector hereafter. 

12. Commissioners to have power to vary Sec. 92 of the Lands 
Clauses Act, “ Part of a House,” and to insert “Underpinning 
Clause.” (See Model Bill.) 

13. No local inquiry to be essential to an Amending Order, and 
inquiries into unopposed Orders may be held in London. 


Test-Room Methods of Alternate Current Measurement. 


In your remarks last week on my paper on “ Test-Room 
Methods of Alternate Current Measurement,” you appear to 
think that I claim as novel the thermal bridge standard 
of current. I was perfectly aware that similar methods had 


been used, and, as Prof. Callendar was unable to be present 
and join in the discussion, I mentioned in particular his work 
in this direction. The application of the thermal bridge to 
alternating current measurement is not quite an easy matter, 
and I venture to think that my use here of a telephone as 
detector is new. I consider, however, that these null 
methods are of much less practical importance than the 
method I exhibited of obtaining an extrefhely steady current 
by means of a hot-wire bridge. 
Albert Camphell. 


Where to Construet New Electrical Works. 


As is well-known, there is a remarkable tendency for 
trades to keep themselves to particular localities, and the 
reasons for this under modern conditions are not always 
apparent. To the electrical manufacturers or firms contem- 
plating the putting down of new works, it would be a matter 
of great interest to ascertain what part of this country is 
really best adapted for the purpose. It has occurred to me 
that, perhaps, some of your readers would be able to farnish 
information on this point, and I ‘venture to put before them 


the question * What part of the country should be chosen 


for entirely new electrical works, assuming that the firm 
putting them down had an entirely free. hand, and was not 
influenced by any outside considerations other than the actual 
general adaptabilities of the locality ? I feel sure a discussion 
of this question would be of considerable interest to your 
readers generally, and I trust you will see your way to insert 
it in your columns. 

Richard Y. Lynn. 


BUSINESS NOTES. 


— 


Electrical Wares Exported. 
Wasg ENDING May Ist 1900. | WEEK ENDING APRIL 30TH, 1901 


Adelaide .. Value £61 Adelaide Value £25 
Alexandria .. - 92 .. 138 Antwerp  .. és E s 14 
" Teleg. mat. .. as 45 Bahia. Telog. mat. - s 51 
Amsterdam .. 585 Mis ae 85 Bombay `.. Ax A .. 490 
Boca. Teleg. mat. -- . 425 a Teleg. mat. iy 61 
Bombay a - he .. 195 Buenos Ayres" .. " s 43 
Brisbane T ia . 128 Calais b x T E "E 90 
Brussels x js he es 84 Cape Town vis as 9 288 
Buenos Ayres 25 - a 15 à Teleg mat. .. . . 2,465 
- Teleg. mat. .. .. 160 Durban Ses "E is  1U 
Calcutta 2 as „ 714 77 Teleg. mat. .. „ 8,650 
Cape Town .. $i . 1,261 East London. Teleg. mat. .. 1,900 
i Teleg. mat 4,100 Fremantle .. és PE 2s 72 
Chinde "E T Ghent . T is v . .. 120 
Colombo E oe oa 51 Gibraltar. Teleg. cable . 140 
` Teleg. cable .. .. 708 Gijoa.. ba or v S 622 
Durban m is js . 284 Hamburg . EN .. 166 
East London E is - 29 Hong Kong .. v ss . 28t 
Hamburg .. T oy . 220 Kobe. Teleg. cable dish .. 9,358 
» Teleg. mat... . . 500 Kure. Teleg. cab! ss oe 2,024 
Havre - s - .. 100 Malta .. is HT " - 25 
Hong Kong.. sa . 879 | Ostend en Vs EN . 500 
Kobe .. ss as ex ʻi 91 Perth .. Y - - . . 210 
Malta.. da 5 T . 14 | Pot Elizabeth "m .. 103 
Melbourne .. A z .. 159 Rio Janeiro. Teleg. mat. . 244 
ï Teleg. mat. .. 1,181 Rotterdam .. a $3 aa 21 
Ostend is T i ki 90 St. John, N.B. Teleg. mat. .. 84 
Penang. Teleg. instruments. 103 8t. Petersburg. Teleg. mat. .. 75 
Port Elizabeth  .. MS a 64 Santos ve e» 4s .. 142 
Rio Janeiro. Teleg. mat. 828 56 Shanghai... v sa .. 18 
Rosario. Teleg. apprts. ee 198 Singapore .. - ER .. 240 
Shanghai .. 5 - is Stockholm. Teleg. wire.. e. 170 
i 24 tons old telgg wire — Zvdney ve T 7 . 706 
Singapore s i es 1 Wellington .. v . . 2,091 
» Teleg. mat. 5il Yokohama .. ae - . "784 
Btettin s + 60 
Sydney I 805 we .. 957 
Townsville .. m we .. "68 
Wellington .. ia . 728 
Yokohama .. - .. 818 i 
Total m £15,859 Total £27,316 
Foreign Goods Transhipped. 
Cape Town. Elec. mat. Value £16 


Fremantle. Teleg. mat. Value rod 


Perth. Elec.'mat... 


Total at £358 
e dis 


Are Lamp Carbons.—Conradty carbons for either open 
or enclosed arc lamps are supplied by the Sloan Electrical Company, 
Limited. They will be used by the Brockie-Pell Arc Lamp Com- 
pany, Limited, for their arc lamps at the Glasgow Exhibition this 
year. They are made in various qualities, such as C quality, for 
street, factory, railway and dock lighting; Crown quality, for 
indoor lighting; “Vacuum,” for enclosed arc lamps. Stocks are 
held by Messrs. Crompton & Co., Limited, Messrs. Johnson and 
Phillips, and the manufacturer's agents, the Sloan Electrical Com- 
pany, Limited, 15, Fore Street Avenue, E. C. i 


752 


THE ELECTRICAL REVIEW. 


[Vol 48. No. 1,223, May 3, 190 


The Automobile Exhibition.—At the Automobile Club 
show, which opens at the Agricultural Hall to-morrow, the 4th inst., 
the exhibits will include a number of electrical vehicles, the list of 
exhibitors in this section including Messrs. Shippey Bros., the 
Canadian Electrical Vehicle Company, the British and Foreign 
Electrical Vehicle Company, the National Motor Car Company 
(Joel), Mr. Carl Oppermann, and Messrs. Paris, Singer & Co. In 
addition there will be a number of firms showing accumulators, 
batteries, and other electrical accessories. 


Bankruptcy Proceedings.—At Halifax on 29th ult., 
J. E. Bunce came up for public examination, having failed with 
liabilities £282, and assets £22. He stated that he started business 
as an electric fittings manufacturer, with a capital of between £400 
and £500. Afterwards, at the suggestion of some friends, he floated 
the business as a limited company. He was to receive £500 in cash 
and £500 in shares. A cheque for £150 was handed to him, which 
he paid away, and instead of the remaining cash balance he accepted 
extra shares. The company was now in liquidation, and the shares 
he held were not, he was afraid, of much value. He passed his 
examination. 


Boiler Covering.—The boilers, steam pipes, &c., at 
Colwyn Bay electricity works, are covered with Leroy's patent non- 
conducting composition. 


Books Received.—“ Science Abstracts” for April. 
London: E. & F. N. Spon, Limited. 2s. 6d. 

"Quarterly Bulletin of the American Institute of Architects," 
October, 1900, to January, 1901. Washington: The American 
Institute of Architects. 

“Journal of the Society of Patent Agents" Vol. 1. 1900. 
London: The Society of Patent Agents. 

" Massachusetts Institute of Technology." Catalogue for 1900—01, 
and report. Boston: Rockwell & Churchill. 


Browett, Lindley & Co.—Messrs. Browett, Lindley and 
Co., Limited, of Patricroft, near Manchester, report that they have 
now got their new extensions in complete working order. The 
new machinery for which the orders were placed when the com- 
pany extended its capital has been delivered and put to work. It is 
interesting to note that originally the Sandon Works consisted of two 
main bays 176 ft. long by 88 ft. wide; one of these was used as an 
erecting shop, and was served by oue 10-ton overhead travelling 
crane, the other portion being the machinery department. In the 
years 1895 and 1896 these shops were extended in length by 130 ft., 
aud another 10-ton crane was provided. During last year a new 
main erecting bay, 384 ft. long by 48 ft. wide, with a head room of 
26 ft. under the cranes, was completed. This erecting bay is served 
by two 20-ton overhead electrical travelling cranes, and at the end 
of this shop a complete testing department has been installed, com- 
plete with all electrical resistances, instruments, &c.; steam is 
supplied by two Climax water-tube boilers, having a capacity 
up to 1,500 H.P. A large tank has been erected to supply the 
water for the surface condenser used for taking steam consumption 
tests. Amongst many large orders this company has in hand we 
may mention :— 

Eight engines, each of 1,500 B. P., of the three-c:ank tandem compound type, 
for the Salford Corporation, most of which are getting in a very forward tate, 
the first one having been already coupled tothe Mather & Plats generator on 
the test plate, where it will go through its official trials within the next week 
or two. 

One 1,000-n.r. side-by-side compound self-lubricating enclosed engine, for 
Messrs, Sir W. G. Armstrong, Whitworth & Co., for their Openshaw Works, 
this being the fourth extension order to this important installation. 

Three enclosed self-lubricating trip'e- expansion engines, of 450 H.P. each, for 
the Swindon Corporation. 

Two engines of the triple- expansion enc'osed high speed type, of 8:0 E. p. each, 
or the Accrington Corporation. 

One engine of 500 H. P. for the Lowestoft Corporation. 

Two engines of 750 H. p. each for the Maybank electric traction station, to the 
order of the British Electric Traction Company. 

One engine of 600 i.v. for Messrs, Beardinore's Steel Works, Glasgow. 

One engine of 850 H.P. for the Sun Paper Mill Company, Pendleton. 

Nine engines, each of 500 H.P., for electric traction station in Australia, 

One engine of 200 H.P. for the Colwyn Bay Extension. 

One engine of 400 fl. p. for Messrs. Brigley's works Bury. 

One engine of 400 H.P. for the Printing Works of Messrs. Chorley and 
Pickersgill. 

Also engines for the Barnsley Workhouse, Eccles Corporation, Messrs. 
Prince Siuith's Works, Messrs. Jacobs’ Biscuit Works, Dublin, Springfield 
Spinning Company, Messrs, Carter's Works, Stalybridge, Ashbury Carriage 
Works, Bradford Colliery, Manchester Technical School, Messrs. F. Smith, 
talford, Mesxre. Rodgers, of Sheftield, and many other large installations. 


Although the company are so extremely busy, we may mention 
that as they work continuously night and day, the output has been 


very greatly increased, and they are thus enabled to give quick 
delivery of standard sizes. 


Catalogues and Lists.—Mr. John Barrett, of Crosshills, 
vid Keighley, sends us a circular of the “ Airedale” patent feed 
water heater. 


G.E.C.— The General Electric Company, Limited, have 
been elected members of the Manchester Chamber of Commerce. 


: ® 
Germany.—An electrically-operated cable ropeway for 
the transport of coal is about to be established between the mines 
at Berken, and the railway station of Gübersdorf (Silesia). 


Liquidatious and  Dissolutions,—The Sir Hiram 
Maxim Electrical and Engineering Company, Limited, write us as 
follows :—'' With reference to the recent advertisements concerning 
the liquidation of the Hiram S. Maxim Electrical Corporation (in 
liquidation) there appears to be some misunderstanding as to the 
reason therefor, and we may inform you that the business of this 


company has been sold on favourable terms to the Sir Hiram Maxim 
Electrical and Engineering Company, Limited. The liquidation 
proceedings were purely voluntary, and were instituted only f.i the 
purpose of carrying out this sale. The whole of the old comj-.y's 
crelitors are being paid in full, and the shareholders will receive 
for their present holding shares in the Sir Hiram Maxim Electrical 
aud Engineering Company, Limited." 


Lironi v. Moon, Loughlin & Co,—At the Manchester 
Assizes, Mr. Victor Lironi, an electrical engineer, claimed damages 
from Messrs. Moon, Loughlin & Co., manufacturers of electrical 
fittings, Market Street, Manchester, for breach of agreement and 
arrears Of salary. Before the case for the plaintiff had been con- 
cluded, counsel on his behalf agreed to judgment for the defendants 
onthe claim and counterclaim. 


Organ Blowing by Electric Motors.—Referring to the 
note in our issue of the 19th ult. on the organ in Lincoln Cathe- 
dral, Messrs. Bergtheil & Young inform us that the whole of the 
blowing apparatus for the Cathedral was arranged for and designed 
by the firm, under Mr. Arthur Bergtheil’s personal supervision, 
while the contract and all responsibility in connection therewith 
was placed with them, and has remained with them ever since. 


Trade Announcements.— Messrs. De Grelle, Houdret 
and Co., electrical and mechanical engineers, of 130, London Wall, 
E.C., have been appointed sole representatives in Great Britain for 
the Braunschweigische Maschinenbau-Anstalt for the sale of their 
dynamos, motore, and other electrical manufactures. We bave 
received a copy of their latest illustrated price lists. Messrs. 
De Grelle will keep a stock of their open and enclosed type 
machines in London ready for immediate delivery, and most of the 
other sizes listed may be had in three or four weeks. 

Messrs. Charles Marco & Co. have taken an additional floor at 
4, New Zealand Avenue, Barbican, E.C., and fitted it up as show- 
rooms for the display of their specialities. : 

The Bullock Electric Manufacturing Company has acquired 
control of 15 acres of land directly opposite the present plant at 
East Norwood, Ohio, upon which the Norwood Foundry Company 
will erect a foundry and a pattern storage house. The plant will 
be of the most modern character, and electricity will be used for 
power and lighting throughout. While this foundry will be operated 
under the name of the Norwood Foundry Company, it will serve 
primarily the needs of the Bullock Company. 

The Berrenberg Electric Lamp Syndicate, Limited, have registered 
the trade mark “ Minim,” and in future will stamp their lamps with 
this word, Minim,” instead of!“ Berrenberg.” 


ELECTRIC LIGHT AND POWER NOTES. 


Barnes.—The Barnes and Mortlake electric light works 
were formally opened last Wednesday. The building has been 
erected by Messrs. Munday & Sons, of Tower Hill, from designs by 
Mr. Fairley, consulting engineer to the Barnes District Council, 
and is admirably adapted for the purposesin view. The amount 
originally borrowed by the Council was £31,000. Fourteen miles of 
mains have already been laid. There are four high-speed enclosed 
triple expansion engines, directly coupled to Siemens dynamos, two 
of 200 kw. and two of 40 Kw. capacity. The switchboard was also 
built by Messrs. Siemens Bros. The boiler house contains three 
Babcock & Wilcox boilers, with space for another condensing plant 
and two feed pumps. The water is taken from the river, and coal 
is unloaded from barges in the river practically direct into the 
boiler house. The resident engineer appointed by the Council is 
Mr. Davidson. 


Barnsley.—A L.G.B. inquiry was held on Friday last into 
the application of the Corporation for sanction to borrow £20,000 for 
extension of electric lighting works. The installation was opened 
about a year ago, the capital outlay being £25,000. Temporary 
plant, costing £3,500, was added, but the growth of the demand 
renders large extensions urgently necessary. 


Bath.—At the monthly mecting of the E.L. Committee 
last week, the clerk read the auditor's statement for 15 months ended 
March 25th last. There was a gros; profit of £3,988, but as interest 
on loans amounting to £2,577 and £2,404 sinking fund had to be 
paid, £993 had to be provided from the rates. 


Birkenhead.—During the year ended March 31st, the 
Corporation supplied electrical energy to the quantity of 289,024 
units, to 273 consumers. Compared with the previous 12 months, 
this is an increase of 21 per cent. in consumption, and 27 per cent. 
in the number of consumers. 


Dublin.—At the fortnightly meeting of the Lighting 
Committee last week a letter was received from the L.G.B., 
announcing that it had decided to remit the surcharges of £2,085 
made against members of the Committee last year by the auditor 
on account of the expenditure in re-wiring customers’ premises; the 
Board considered that the auditor's action was lawful, but that 
as the Corporation believed they had legal power to incur the 
expenditure it was fair and equitable that the surcharges should be 
remitted. 


Exeter.—The electric lighting accounts for the past year 
were less favourable than in previous years, owing principally to 
the high price paid for coal, and to the circumstances that, in view 
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of the approaching removal to a new station, many items ordinarily 
chargeable to capital have been paid out of the current revenue 
account. The coal expenditure was £770 more than in 1899. The 
receipts showed an increase of 10 per cent. on 1899, despite the fact 
that no addition was made to the charge for current. The general 
result was a surplus on the year’s working of £2,322, leaving after 
pay ment of interest and sinking fund charges, a net surplus of £377. 
The accumulated net surplus since the Council acquired the under- 
taking now exceeds £2,700. 


Kingston-on-Thames.— The L.G.B. has sanctioned a 
farther loan of £17,800 for extensions at the Corporation electric 
lighting works. The receipts for current during the quarter ending 
March 31st were £1,880, an increase of £100 on the previous year. 


London.—L.C.C.—The Council at the meeting on 
Tuesday resolved to advance £10,600 to the Battersea Borough 
Council for extending the electric lighting mains. 

The report of the Highways Committee reminded the Council of 
the conference which took place in June, 1898, of members of the 
Committee and representatives of the City Corporation and of the 
then existing Vestries and district boards, to consider proposals 
contained in Bills before Parliament at that time for the establish- 
ment of undertakings for the supply of electricity in bulk. Since 
then Parliament had, in four cases, authorised the establishment of 
bulk supply undertakings. It appeared to the Highways Com- 
mittee that all arrangements for bulk supply seriously reduced the 
powers of purchase given to local authorities, as they rendered it 
difficult for a local authority to acquire the whole undertaking 
within its district as a going concern. In December, 1899, the 
Council, in order to give effect to the views of the conference, sub- 
mitted to the Board of Trade for consideration a draft clause framed 
to authorise purchase by the Council in cases where it is not the 
local authority; but in January, 1900, the Board stated that, in view 
of the nature of the proposals in the clause submitted by the Council, 
. the matter became one upon which, in the opinion of the Board, the 
local authorities concerned should have the fullest opportunity of 
expressing their views, and that, having regard to the important 
changes of London administration which were to be made under 
the provisions of the London Government Act, 1899, it appeared to 
be inexpedient that the question should be pursued at that time. 
Since then the Committee had approached the Borough Councils, 
asking for an expression of opinion with regard to the resolutions 
passed at the conference, and as to the advisability of another meeting 
being held to consider the subject. The replies showed that 13 of the 
Councils were in favour of a fresh conference. Having regard tothe 
importance of the matter, the Committee considered it desirable 
that a further conference should be held on May 16th. The Council 
decided to authorise the Committee to invite the City Corporation, 
the Westminster City Council, and the Borough Councils to appoint 
representatives to confer with the Committee in regard to the 
subject. 

It was decided to accept an offer made by the Poplar Borough 
Council to supply current for the lighting of Greenwich Tunnel at 
1‘8d. per unit, upon an estimated minimum quantity of 100,000 units 
per annum. 

An intimation had been received from the B. of T. announcing 
that it would not proceed with the application of the North Metro- 
politan Electrical Power Distribution Company for a prov. order in 
respect of Stoke Newington. 

Approval was given to plans submitted by tbe Shoreditch Borough 
Council for the erection of a generating station in Bath Place, 
Haggerston. 

The Timcs says that a meeting of members of Parliament, and 
also of representatives of both large and small consumers of electric 
light throughout London, is to be held to discuss the best means 
of protecting the public interests affected and safeguarding the 
capital employed in supplying electricity in the metropolis. 


Middleton.—On Thursday last Colonel Luard, R.E., 
held a L.G.B. inquiry into the application of the T.C. for leave to 
borrow a further sum of £12,442 for electric lighting purposes. In 
July of last year the Board sanctioned the borrowing of £21,592 for 
similar purposes. Since that time the Corporation has entered 
into a contract with the British Electric Traction Company to 
supply them with the current to work their light railways in the 
neighbourhood. The company had guaranteed a minimum con- 
sumption of 300,000 units per annum. The commencing price up to 
300,000 units was 1:5d. per unit. For the next 100,000 it would be 
1:4d. per unit, for the next 100,000 1:3d. per unit, and so on up to 
700,000 unite, when the price would be 1d. per unit. In conse- 
quence of that agreement it had been necessary to extend the plant. 


New Zealand.—A New Zealand paper says that Mr. 
Stewart, of Stewart & Fenn, electrical engineers, of Auckland, has 
returned from a visit to Te Renga Waterfalls, 30 miles from 
Gisborne. 
way of harnessing it, and that there would be an abundant supply 
for Gisborne, which would be able to compete for all practical pur- 
poses with any motor power at present in use. 


Newport,— At a special meeting of the Borough Council 
called on Tuesday to consider tenders for part of the new electricity 
works, amounting to £55,000, the question was deferred by a 
majority of one after a warm discussion. A proposal to call in 
Prof. Kennedy, adviser to the Manchester Corporation, to report as 
to the situation, was lost, and it was determined to ask Mr. Parshall 
to report as to the utilisation of the present station for the additional 
encrgy. 


He considers there are no engineering difficulties in the. 


St. Helens.—On Friday lust week the T.C. inspected 
the electric power station at Cropper's Hill, on the invitation of the 
Mayor and the chairman of the Electric Supply Committee. The 
works have been extended by the addition of a 600-H P. steam 
dynamo. During the year, the demand for electricity for lighting 


purposes has doubled, whilst for traction purposes the demand has 
been trebled. 


Spain.—A company has lately been formed in Spain 
with the title La Sociedad Electrica Industrial Sagnena, to acquire 
and work a water power driven central station on the River Tajo, and 
to supply current for lighting and power purposes to Villaseca de 
la Sagra and district. 


West Bromwich.—The L.G.B. has sanctioned the 
borrowing of £9,750 for providing materials for wiring houses and 
supplying motors for hire. The period for repayment is 10 years. 
The Board declined to sanction an item of £250 for providing 
lamps, which it considered should be paid out of revenue. 


West Ham.—An interesting report has been presented 
to the Council by the borough electrical engineer, Mr. J. K. 
Bock, on the electric lighting of artisans’ dwellings. Our readers 
will remember that the electric light was installed in the artisans' 
dwellings built by the Corporation in Bethell Avenue last year, and 
charged for at the rate of 6d. per week per tenement. At that time 
there were no data on which to found a close estimate of the cost 
of the supply; but a meter and demand indicator were fixed in 
each bl to ascertain the actual consumption. The results are 


shown in the following tables, and are of considerable interest :— 


a 


Block 2. 


Block 1. Block 8. 
Quarter ending Sept., 1900. 20 tenements | 16 tenements | 18 tenements 
(14 weeks). ! (14 weeks). (11 weeks). 
( 150 at 7d. 187 at 7d. 150 at 7d. 
Units registered by meter .. 1 £00 at 9d 948 at 2d. 282 at 2d. 
rus: by meter 2 T £8 10s. 10d £6 17s. 11d. £6 6s. 2d. 
verage price per tenement ! 
per week by meter. j "id. | Tad. 743. 
Average price obtained .. | 6d. | 6d. | 6d. 
| 
Total average price per tenement per week by meter .. .. "ld. 
Total average price per tenement per week obtained .. . 6d. 
Block 1. Block 2. Block 8. 
Quarter ending Jan. 4th, 1901. ; 20 tenements | 16 tenements | 18 tenements 
| (14 weeks). (14 weeks). (18, weeks). 
: f 192 at 7d. 160 at 7d. 246 at 7d. 
Unite registered by meter 1, 401 at 2d. 1, 186 at2d. | 1,259 at 2d. 
eee by meter.. oe "E £17 6s. £14 11s. £17 8s. 4d. 
verage price per tenement 
Der week by iater. j 18. 2jd. 1s. 84d. 18. 1d. 


Average price obtained  .. 64. 6d. 6d. 


Average price per tenement per week for the half- year if sold 
by meter .. . ve T . lid 


Deduct 14d. for repayment of meters 85 oe - T 134. 
94d. 
Average price per tenement per week received for the half. ‘a 
year wis we T - ae $e " +s - i 
Deduct cost of lamp renewals, &c. .. T X s . Id. 
430 


It will be seen from the above figures that in order to place the 
artisans’ dwellings on the same basis as ordinary consumers, it is 
necessary either to increase the charge per weck, to instal ordinary 
meters and demand indicators, or to instal prepayment or penny-in- 
the-slot meters. The present charges for electricity are 7d. per 
unit for an average of one hour per day, and 2d. per unit for all 
units over this quantity; accordingly, if the light is used for an 
average of one hour per day the average cost will be 7d. per unit; 
if two hours, 44d. Mr. Bock concludes by suggesting that pre- 
payment meters be installed in all the artisans’ dwellings, and in 
any other private dwelling if the installation does not exceed three 
amperes, and that the charge be 44d. per unit. Pre-payment meters 
should only be installed at this rate in private dwellings, as shops, 
&c., being shorter-hour consumers, the conditions are changed. By 
doing this all dwelling houses are offered the same terms as the 
artisans' dwellings. 


Woking.—At a meeting of the U.D.C. an attempt was 
made to retain the electric street lighting, but it was unsuccessful, 
the motion for the rescission of the Council's resolution accepting 
the gas company's tender being defeated by 9 votes to 7. 


ELECTRIC TRACTION NOTES. 


Caleutta.— The Government of Bengal has granted to 
Messrs. Kilburn & Co., of Calcutta, acting on behalf of the Calcutta 
Electric Supply Corporation, Limited, a license to supply electricity 
* the ' additional added area" of Calcutta, as specified in the 
icense. 
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Altrincham—Stretford. — The Barton (Manchester) 
Rural District Council bas endorsed the decision of the Flixton 
Parish Council, not to entertain the proposal to run electric cars 


through Flixton in conjunction with a scheme to run cars from 


Altrincham to Stretford, aud thence through Flixton and Davyhulme. 


Bishop Auekland.—4A scheme for the laying down of 
some ?0 miles of electrical tramways, estimated to cost between 
£100,000 and £150,000, in the Bishop Auckland district of Durbam 
is to be the subject of consideration at a conference of the local 
authorities within the next few days. | 


Crompton.—The Board of Trade has sanctioned the 
proposed tramway scheme, and it will shortly go before the House 
of Commons for approval. The Bill of the above authority em- 
powering electric lighting for the district has passed the first read- 
ing of the House of Lords. 


France.—Application has been made by the Dunkirk 
Tramways Company for authority to convert the horae tramways in 


the Port of Dunkirk into electric lines on the overhead conductor 
System. 


Grimsby.—The Grimsby Tramway Company have made 
considerable progress with the arrangements for running their cars 
by electricity. During the past week or two the standards have 
been erected, and it is hoped by Whitsuntide to have the cars in 
full working order. 


Kingston-on-Thames.—At the meeting of the T.C. on 
Tuesday, it was finally decided to accept the heads of agreement 
with the London United Tramways, Limited, and to consent to the 


promotion of the Company's Bill, subject to a right to oppose on 
clauses, ` 


Liverpool.—Through fire occurring at a section box near 
the end of Stanley Road, Liverpool, one day last week, the electrical 
connections were severed and a stoppage of the electric car traffic 
in the vicinity was caused. The damage was repaired during the 
night. Two telephone wires which were suspended over Lime 
Street, Liverpool, fell on Thursday of Jast week. One of them 
came into contact with the live trolley wi 2 of the car system, and 
caused some excitement in the neighbourhusd. The wire was re- 
moved without any personal injury being caused. 

A model of the George Sleeman life-saving fender for electric 
cars has been on view in Liverpool for some days. The invention 
is of Canadian origin, and has been exhibited. in Liverpool by Mr. 
*x A: McGuinness, the agent for the United Kingdom for the 

ender. 


The Manhattan and Central London Railways.— 
The British Thomson-Houston Company, Limited, have received 
information from their allied company, the General Electric Com- 
pany, of New York, that the latter have secured, after severe com- 
petition, the contract for the train equipments of the Manhattan 
Railway (New York Elevated), including 1,600 large motors of over 
100 n.r. each. The trains are to be equipped with thefr train 
system of control, which is the same as the B.T.H. Company are 
supplying to the Central London Railway for their experimental 
train. We are informed that this is the largest contract for car 
equipments that has ever been placed. 


The Metropolitan District Railway.—According to 


the Times, notification is given by the Metropolitan District Rail- 


way Company of an intended application this session, by petition, 
for additional provision for leave to introduce into the Bill which 
has been presented to Parliament clauses or amendments to contirm 
an agreement for the electrification and equipment of their railways, 
the City lines and extensions of the company and the Metropolitan 
Company, the Whitechapel and Bow Railway, and portions of the 


London and South-Western Railway; to mortgage, lease or transfer 


the lands they are authorised to use as a generating station in Lot's 
Road, Chelsea; and to empower them to take a lease of these lands 
from the transferee or lessee thereof. With the consent of the 
South-Western Company, they will ask to be empowered to lay and 
maintain along so much of the former's railway as lies between 
Studland Road junction and the junction of the South-Western 
Railway with the company’s Ealing Extension Railway five chains 
westward of Turnham Green Station, this station and Richmond 
Station, and the termination of the company's Fulham Extension 
Railway five chains southward of Putney Bridge Station and the 
Wimbledon Station of the South-Western Company, cables, con- 
ducting rails, &c., and to execute all works necessary for adapting 
such railways to being worked by electrical power and for trans- 
mitting along them electrical energy from the company's generating 
station. Authority will also be asked to constitute the generating 
station which the company aro empowered to construct at Lot's 
Road into a separate undertaking. By other clauses the company 
will ask to be empowered from time to time to issue and dispose of 
their unissued authorised capital and any capital sanctioned by the 
Bill at à discount, and to create and issue the debenture stock for 
the money which they are empowered to borrow by Sec. 76 of 
their Act of 1897, notwithstanding that the ordinary stock in 
respect of which it is authorised to be borrowed is issued at a 
discount. Power will also be asked to alter and prescribe the dates 
to and at which the dividends on the company's shares and stocks 
are calculated. Messrs. Baxter & Co., Victoria Street, Westminster, 
are solicitors for the Bill, and the Parliamentary agents are Messrs, 
Martin and Leslie, Abingdon Strect, Westminster. 


Middlesex.—The Middlesex County Council is applying 
for light railway powers to construct electric tramways from Totten- 
ham, tbrough Wood Green and Friern Barnet, to a point near 
Colney Hatch Asylum, and from Highgate Archway, the London 
boundary, along Archway Road and Great North Road, to the 
Hertfordshire boundary, near Whetstone. The total cost will 
exceed half a million. 


New York.—Our New York namesake says that the 
Metropolitan Street Railway Company, of New York city, will soon 
change over its existing cable lines to electricity, thus making all 
the main line traffic of its great system in Manhattan electrical 
Other important changes in the system will also be made so that 
certain ferries on the West Side may be more easily accessible. 


Pontypridd.—The B. of T. has sanctioned the D.C.’s 


scheme for an electric tramway. 


St. Helens.—Mr. Highfield, electrical engineer of St. 
Helens, reported at the meeting of the Health Committee that the 
amount of refuse burnt in the destructor last year had been 9,778 
tons. The average cost had been £1 5s. 1d. per ton. Steam waz, 
however, supplied by the destructor for the electrical department, 
and the number of units sold by the department had been 329,716, 
which reduced the cost of burning the refuse to £1 1s. 8d. per ton. 
In addition to this the destructors supplied power for the mortar 
mills and winch. The weight of coal saved had been 687 tous per 
annum. 

Last week Mr. J. F. Cuttler, manager of the St. Helens 
and District Tramways, conducted a series of experiments 
at the car sheds, with a view to preventing accidents 
through falls of wires on electric trolley wires. Mr. Cuttler 
insulated the trolley wires at points where other wires passed over 
them by using india-rubber cloth fixed by means of a solution. 
He believes that an india-rubber insulation would be more effective 
than the ordinary wooden protector. 
sidered to be successful. 


Spen Valley.—The Board of Trade have approved the 
following :—Spen Valley Light Railway Order, 1901; Spen Valley 
Light Railway (Extensions) Order, 1901. . 


Wolverhampton.—A special meeting of the T.C. was 
held on Monday for the purpose of considering a proposal by the 
Tramways Committee to adopt ithe “Lorain” system of traction on 
the new tramways. At first the Committee were in favour of overhead 
traction; afterwards they visited Paris to witness the ''Slatter" 
system in operation, and since then they have had interviews with 
the agent of the Lorain Steel Company, of America, by whom 
this system of traction is being put forward in this country. The 
Lorain system consists outwardly of an oblong stone or granite 
trough, about 20 in. by 14 in., in the bottom of which is a circular 
plate carrying an attachment to the electric cable, which runs 
beneath. Immediately above this plate is placed a vulcanite hollow 
cylindrical box divided in halves, each containing a round carbon 
stud about the size of a crown piece, that in the lower half being 
attached to a hinged copper piece. The upper and lower half 
of the cylinder are so closely fitted together, and clamped with 
metal rings outside, as to be perfectly air-tight. This, again, is 
covered by an oblong block of metal, the two end portions formed 
of cast-iron, and the centre of Harveyised steel. The apparatus 
thus complete is let into the roadway at distances of about 15 or 
20 ft. apart. Attached to the under surface of each end of the car, 
in a twin pair of upright drums, are powerful magnets, and running 
along immediately behind them is a skate. As the two magnets 
pass over the steel plate in the granite trough before mentioned, 
they cause the carbon stud in the lower half of the cylinder beneath 
to rise up in contact with that in the upper half. The skate at the 
same moment completes the contact, the rear portion of the car 
passing over one stud as the front portion covers the next. The 
total cost of adopting the Lorain system would be in Wolver- 
hampton about £28,000 more than if the overhead system were 
carried out; or £2,000 extra per annum. | 

At the Council meeting on Monday the Town Clerk read a letter 
from the Lorain Steel Company, stating the conditions under which 
they were prepared to lay an experimental line from Tettenhall to 
the borough boundary. The line would be laid in about eight to 
10 months, and the company would deliver three motor car equip- 
ments within about three months of receiving the consent of the 
Council. a condition being that the Council should give the cars a 
thorough test under actual working conditions for at least 60 days. 
If the experimental test was a success the Corporation and the com- 
pany to agree to enter into & contract for laying 10 miles of single 
irack. If the experiment did not prove to be a success at the end 
ofa year the company would take up and reinstate the track 
without charging the Corporation anything. The company also 
agreed to put down a mile of track on the Bilston Road, and have 
it in working order in about three months, if the Corporation wished 
it. The Council adjourned until Monday next, when. the question 
will be further discussed. 

On the invitation of the inventor and patentee of the Kingsland 
surface contact system of electric traction— Mr. W. Kingsland, 
M.I.E.E.—members of the Wolverhampton Corporation Tramway 
Committee, with other representatives of the public, on Monday 
inspected it, and saw a tramcar in motion. Mr. Kingsland has been 
working at the surface contact system for several years, and has 
devised an ingenious method of operating the switches; he claims 
to have eliminated all the dangers urged against the surface contact 
systems hitherto known. The leading feature of the system under 
notice, is that the current is switched on and off by mechanical 
means. We shallshortly be in a position to give full particulars o 
the system. 


The experiments were con- 
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TELEGRAPH AND TELEPHONE NOTES. 


Cable Communications Committee.—A meeting of 
the Committee was held on Tuesday at St. Stephen's House. Evi- 
dence was given by Mr. J. C. Lamb, C.B., C.M.G., second secretary 
to the General Post Office. 


Cape—Australia Cable. — A Times telegram from 
Adelaide says that the work of laying the new cable to tbe Cape 
has been begun. 


' Liverpool Telephones.— Councillor Kebty Fletcher gave 

notice of motion in the following terms for Wednesday's City Council 

. meeting :—“That in the opinion of this Council, it is advisable to 

establish a municipal system of public telephone communications, 

and that the Finance Committee be instructed to obtain a licence 
from the Postmaster-General.“ 


London Post Office Telephone System, — In the 
House of Commons on 25th ult, in answer to Mr. Bartley, Mr. 
Austen Chamberlain said: “It is hoped that it will be possible to 
connect the premises of subscribers with some of the principal ex- 
changes in about five or six months’ time, if no further delay occurs 
owing to the difficulty of carrying out structural alterations in 
buildings in which other Post Office work is being carried on.' 


Postmaster-General and Underground Telegraphs.— 
The Postmaster-General, in reply to a communication addressed 
to him upon a resolution on the subject of underground telegraphs, 
passed at the Paris meeting of the Associated Chambers of Com- 
merce of the United Kingdom, writes saying that the question of 
the inconvenience caused by any dislocation of the telegraphic 
service has engaged the serious attention of the Government for 
many years, It was very unusual for departmental notices of delay 
to be in force for more than one or two days through storms, and it 
seldom happened that any town was completely cut off from tele- 
graphic communication. In the North of England towns, for 
example, during the past six years the average number per year of 

notices of delay had been only six, and the average duration of the 
notice 1 hour 23 minutes. Last yearseemed to have been singularly 
unfortunate. Much had already been done to provide against 
interruptions. The principal lines had been renewed with much 
stouter timber. A large number of reserve wires had been pro- 
vided, and these had as far as practicable been taken by alternative 
routes. Respecting the provision of underground lines, the great 
costliness of gutta-percha-covered wire and its electrical defects had 
until recently stood in the way of its being used except in limited 
extent. The introduction of the paper insulated cable, both cheaper 
and better from an electrical point of view, had, however, enabled 
the Department to construct the important experimental under- 
ground line between London and Birmingham. The line had 
already proved of great advantage during last year's storms. It 
was subject to some drawbacks, but he (the Postmaster) felt justified 
in extending it further northward, and sanction for the necessary 
expenditure would be sought. He hoped also to lay an under- 
ground section from Preston northwards, and was not without hope 
that further extensions might be made. 


Projected New Cables.—The Daily Chronicle Brussels 
correspondent says jt is understood that Holland and Germany 
have decided to construct a system of cables in the East that will 
render them independent of the cables of the English Government. 
The principal line will terminate at Shanghai, from which three 
branches will run to Kiao Chao in the nortb, Japan and America 
and the Pacific islands. The southern cable will first reach the 
Progen Archipelago without touching any English possession, and 

r making a long circuit will join the Dutch cable running to 

islands situated to the north-west of Borneo. 


. Protest against Laying Manila Cable Overruled.— 
The New York Electrical Review says that the Eastern Extension 
on which controls the cable running from Hong Kong, China, 
to Manila, P.L, some time ago protested against the laying of 
United States cables in the Philippine Islands to connect with 
Manila, as under the Spanish régime the privilege was granted to 
the company of exclusive rights in cable construction. The per- 
mission was accompanied by but one reservation, which stated that 
the Spanish Government had the right to lay cables for State 
urposes. The United States cable-ship Buraside is to continue 
ying cables for the War Department, the United States Courts 
having decided that the cable in process of construction is for 
State purposos, and that the Spanish concession is not violated 
thereby. The grant made to the cable company was put into effect 
immediately prior to the Spanish-American War, and extends over 
a period of 40 years. 


Swedish Telephones.— Work is in hand on the erection 
of a telephone line between Lulla, the great iron-ore shipping port 
and Stockholm. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 
Taku-Chefao . es ee ee ee March 29, HET 
Singaradja-Macassar .. " T T .. April 14 : April 80 
Latakia-Cyprus .. vi $a oe SS .. June 90, 1899 
Para-Maranham ‘a xd ee .. March 1, 1900 . aa se 
Cayenne-Pinheiro .. April 90, 1901 .. oo 
LANDLINES :— 

Chinese :—Pekin-Kalgan T T .. June 14,1900 .. T 

Tisntein, via epee Ki oe “se . June 16, 1900 es 

Kalgan-Maimatohi ee ee ee eo June 80, 1900 ee ee 


23 different sections, in 


Wireless Telegraphy.—The Marconi system of wireless 
telegraphy has for some time been tested in the districts between 
Wady and Khartum, in the Sudan, most satisfactorily. The 
tests are, according to the Daily Mail, now being conducted south 
of Khartum. As Lord Cromer indicated in his recent report, there 
is every reason to believe that wireless telegraphy will be used to 
keep up communications between Uganda and the furthest point 
south of Khartum to which the telegraph is now laid. It is also 
probable that the Nile steamers will fitted with the Marconi 
installation. 

It is stated that the “Cunard. Steamship Company are con- 


‘templating the adoption of Marconi’s wireless telegraphic system 


for sighalling at sea. A trial will shortly be made on the voyage 
between Liverpool and New York, when one of the instruments 
will be placed on board the Lucania or Campania to work in con- 
junction with instruments fixed at stations en route.” — 

The Postmaster-General on 26th ult. received a deputation in- 
troduced by Mr. Henniker-Heaton, to urge the national importance 
of the Marconi system of wireless telegraphy. 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Bermondsey.—May 21st. The Borough Council wants 
tenders for the wiring, fittings, &c., for the installation at the 
electricity works and stables. See ‘‘ Official Notices " to-day. 


Bradford.—The Bradford Corporation are about to 
advertise for material for the overhead equipment of the Manchester 
Road Tramway. They have decided to use ME s patent joint 
rails tEroue hod this route. 


Bristol.—May 9th. The Electrical Gomnaittes wants 
tenders for steam and other piping,-low tension switchboard, and 
210-Kw. C.C. dynamo. See Official Notices April 26th. 


Bristol.—May 12th. The Electrical Committee wants 
tenders for alternating current transformers. Bee * Official 
Notices " to-day. 


Christiania.— May 9th. The Secretary of State for 
Foreign Affairs has received a dispatch from H.M. Consul-General at 
Christiania, stating that tenders are invited by the Telegraph 
Department of the Norwegian Government, to be received not 
later than May 9th, for the supply of copper wire, copper ribbon 
wire, and tinned wienn wire. Specifications and drawings may 
be seen daily betw 2 and 1 p.m. at the Rigstelegrafstyrelsens 
Kontor, Chriatiania. 


Copenhagen. — May 4th. The Corporation wants 
tenders for the supply of a network for a new central station. See 
“ Official Notices " April 12th. 

Dundee.—May 11th. The Gas. Commissioners want 
tenders for a 700-H.P. triple expansion steam engine and dynamo. 
See “ Official Notices " April 26th. 

Dublin.—June 3rd. The Lighting Committee wants 
tenders for main and sub-station switchboards, transformers, arc 
lamps and pillars. See “Official Notices” April 26th. 

Edinburgh.—May 6th. The Council wants tenders for 
electricity meters. See Official Notices" April 26th. 

Fulham.—May 15th. The Council wants tenders for 
materials for the electric light and dust destructor works. Sce 
“ Official Notices ” April 26th. 

Great Eastern Railway.—May 14th. The directors 
want tenders for the supply of stores and materials. There are 

uding one for telegraph materials. See 
“ Official Notices” April 19th. 

Hendon.—June 5th. The U. D. C. wants tenders for the 

wiring of the new Council offices. See '' Official Notices” to-day. 


Long Eaton.—May 20th. The Council wants tenders 
for two Lancashire boilers, engines, dynamos, switchboard, &c. 
See “Official Notices " to-day. 

Manchester.—May 7th. The Tramways Committee 
wants tenders for the supply of cast-iron curbs for Hum centre 
poles. See “ Official Notices to-day. i 


Manchester.—May 7th. The Electricity Committee 
wants tenders for water-tube boilers; plant of 15,000 I. H. p. in 


generating and sub-stations, comprising steam engines, &c., three- 


phase generators and motor transformers. See “ Official Notices ” 
April 12th. 


Motherwell.—May 18th. The E.L. Committee wants 


tenders for cast-iron lamp columns, arc lamps, switches, fittings, &c. 


Newport (Mon.).—May 8th. The Guardians want ten- 
ders for completing the electric light installation at their new work: 
house. See “Official Notices” April 26th. 
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Norwich.—May 7th. The Norwich Mutual Telephone 
Company, Limited, is about to establish a telephone exchange, and 
invites tenders for cables, wires, pipes, ironwork, poles, insulators, 
batteries, telephones and other instruments, switchboards, &c., 
required in connection therewith. See “Official Notices" April 12th. 


Plymouth.—May 18th. The Corporation wants tenders 
for overhead line construction. See “ Official Notices” to-day. 


Rochdale.—May 16th. The Corporation wants tenders 
for two 412-Kw. steam dynamos. See Official Notices April 26th. 


South Laneashire.—May 13th. The S. L. Electric 
Traction and Power Company wants tenders for 6,250 tons of steel 
tram rails, 190 tons of fish-plates, also points, crossings and filling 
pieces. See “ Official Notices" April 26th. 


Stirling.— Latest date for sending in tenders for steam 
pipes, &c., has been extended from May Ist to May 10th. ' 


Swansea,—May 3rd. Tenders are invited for the elec- 
tric wiring and fitting of the courts and offices at the Guildhall. 


Swansea.—May 15th. The Corporation wants tenders 
for two-phase motor alternators and switch gear. See ''Official 
Notices" April 26th, - 


Tonbridge.—May 80th. The U.D.C. wants tenders for 
Lancashire boilers, two 50-Kw. steam dynamos, condensing plant, 
crane, switchboard, battery, mains, arc and incandescent lighting, 
house meters, &c. See “ Official Notices " April 12th. 


| OLOSED. 
Bolton.— The Electricity Committee has ordered engines 


for the electriBity works extensions from Messrs. Musgrave. 


Bray.— La Société Anonyme des Moteurs a Grande 
Vitesse, represented in this country by Mr. J. Pullar Phibbs, of Wool 
Exchange, E.C., has secured the order for a 25-gw. alternator for the 
Bray municipality. 


. Cheltenham.—Messrs. Geoffroy and Delore (London 
house, Mr. J. Pullar Phibbs), have obtained the order for the whole 
of the underground cable required for the Cheltenham light railway 
at present under construction. This cable is of their fibrous in- 
sulation type, lead-covered and armoured, and the length of it is 
about 54 miles. 


France.—The French Post and Telegraph authorities in 
Paris have just placed the following contracts with La Compagnie 
Fraucaise des Métaux, Paris: 30 tons of bronze wire 15/10 mm. 
diameter, at 255 fr. per ton; 40 tons of copper wire 3 mm. diameter, 
at 205 fr. per ton ; 40 tons ditto, at 204 fr.; 40 tons ditto, at 203 
fr.; 40 tons ditto, 5 mm. diameter, at 203 fr.; 40 tons ditto, at 202 
fr. ; and 40 tons ditto, at 201 fr. 


Kingston-on-Thames. — The T.C. has accepted the 
tender of Messrs. F. & E. Davey, at £1,989, for the erection of a 
new chimney shaft at the electricity works; that of Messrs. Babcock 
and Wilcox, at £4,160, for new machinery, condenser, pipes, &c. ; 
and that of Messrs. Scarfe & Sons, of Stalybridge, at £635 for an 
economiser, 


Newport (Mon.).— The following tenders have been 
recommended by the Electricity and Tramways Committee 
for the Corporation tramways and power station : — (1) 
Foundations, A. S. Morgan & Co., Newport, £9,349 10s. 4d.; 
(4) structural steelwork, Hemmingways, Limited, Middles- 
brough, £11,955; (5) steel flue, J. Lysaght & Co., Bristol, £712; 
(6) coal and ash conveyor, The New Conveyor Company, 
Birmingham, £1,987; overhead traveller, J. Hitchin and 
Son, Halifax, £955 ; (9) steam boilers, Babcock & Wilcox, Limited, 
London, £5,893; (10) mechanical stokers, Underfced Stoker 
Company, London, £1,198; d fuel economiser, A. Lowcock, 
Limited, Shrewsbury, £575; (12) water storage tanks, Westwood 
and Wright, Brierley Hill, £324; (13) steam engines, Markham and 
Co., Chesterfield, £11,590; (14) electric generators, Witting Bros. 
for Kolben & Co., Prague, £5,170; (15) condensing plant, 
Worthington Pumping Engine Company, London, £5,056; (10) 
feed water pumps, J. P. Hall & Sons, Limited, Peterborough, 
£292. "Total, £55,056 10s. 4d. 


Northumberland.—Messrs. William Arnott & Co. have 
secured the contract for two high pressure Lancashire boilers for the 
„ County Council in connection with their electric 
scheme. 


Nottinghham.— The Notts Standing Joint Committee has 
‘accepted the tender of Mr. W. J. Furse, electrician, of West Brid- 


ford, to instal the electric light throughout the Shire Hall, at 
Nottingham. 


ments of £25 to £400 per annura. 


FORTHCOMING EVENTS. 


- 


Friday, May 3rd.—Society of Arts. Howard Lecture, by A. C. 
Eborall on “Polyphase Electric Working." Lec- 
ture II.—The parallel running of polyphase generators 
—The testing of large e Polyphase trans- 
formers; standard constructions and arrangementa— 
Efficiency and drop; pre-determination of the latter 
on non-inductive and inductive loads—The heating of 
large transformers—Synchronous polyphase motors. 

At 8 p.m. Institution of Junior Engineers. Meeting at 
Westminster Palace Hotel. The Northcott Prize 
„Paper, on How may the best efforts of Employers 
and Employed be exerted for their Mutual Advan- 
tage, and for the National Benefit ? " by Mr. William 

. Powrie. 

Saturday, May 4th.—Institution of Electrical Engineers (Students' 
Section) Visit to the Davies Street works of the 
Westminster Electric Supply Corporation. 


Monday, May 6th.—At 8 p.m. Society of Arte. Cantor Lecture, 


by Sir W. C. Roberts-Austen and T. Kirke Rose, on 
“ Alloys.” (Lecture IIL, to be delivered by Dr. Rose.) 

Tuesday, May 7th.—At 7.30 p.m. Institution of Electrical Engi- 
neers. Studente' Meeting at the Finsbury Technical 
College, Leonard Street, E.C. Paper on Recent 
Work on Hertz Wave Phenomena and their Applica- 
tion to Wireless Telegraphy," by F. I Hiss, jun. 


Thursday, May 9th.—At 8 p.m. Institution of Eleotrical Engi- 


neers. Ordinary general meeting at the Society of 
Arts — not at the Institution of Civil Engineers. Paper 
on “Storage Batteries in Electric Power Stations, 
Controlled by Reversible Boosters,” by J. S. Highfield. 

Friday, May 10th.—At 9 p.m. Royal Institution meeting. Paper 
on “The Response of Inorganic Matter to Mechanical 
and Electrical Stimulus " by Prof. J. C. Rose. 

Society of Arts. Howard Lecture, by A. C. Eborall, on 
“ Polyphase Electric Working." Lecture III.—Poly- 
phase induction motors: standard constructions and 
features of design—The construction, application, and 
limitations of the Heyland diagram for polyphase 
induction motors — Examples taken from practice. 


NOTES. 


Liverpool Salaries.—At the meeting of the Liverpool 
City Council last week, proposals were made on behalf of the 
Council to increase the salaries of several officials. When 
moving an amendment to the proposal that the deputy 
town clerk’s salary be inc from £900 to £1,000, 
Councillor Thomas Utley remarked that he did not think 
the Electric Lighting Committee would show a profit which 
could go to the relief of the rates, and as to the Tramways 
Committee they had enormous responsibilities in connection 
with accidents. The insurance company had thrown up 
their contract, and 1,800 claims had been handed over to 
the Corporation to settle. The salary of Mr. John A. Brodie, 
city engineer, was increased from £1,000 per annum to 
£1,400. That of Mr. Joseph Parry, water engineer, was 


‘increased from £1,200 to £1,400. In the tramways depart- 


ment the following increases in salaries were made :—Mr. 
Charles Revill Bellamy, general manager, from £1,000 to 
£1,200. Mr. P. McCullough, assistant manager, from £500 
to £550, increasing by annual incrementa of £25 to £600 


per annum; he to take up the duties of electrical equip- 


ment engineer. Mr. C. W. Mallins, traffic superintendent, 
from £300 to £350 per annum, increasing by annual incre- 
Mr. Thomas Bulmer, 
chief book-keeper in the controller’s department, from £300 
to £325, increasing in 12 months to £350 per annum. In 
the electric supply department, the salary of Mr. A. Bromley 
Holmes, city electrical engineer, was increased from £1,600 
to £1,800 pcr annum. 


Mr. Latimer Clark's Library.— It is stated in Engi- 
neering that the valuable collection of early scientific works 
made by the late Mr. Latimer Clark, F.R.S., has been pur- 
chased by Mr. S. S. Wheeler and presented to the American 
Institute of Electrical Engineers. Mr. Andrew Carnegie 
has offered to provide the large sum necessary to house the 
entire collection in its new quarters. 


(Continued on page-161.) 
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KALGOORLIE POWER PLANT. 


THE accompanying photograph shows three 800-H.P. engines 
which have just been completed by Messrs. D. Stewart and 
Co., of Glasgow, for the Kalgoorlie Electric Power and 
Lighting Corporation, Limited, of Kalgoorlie, Western 
Australia. 

The plant of this corporation will be unique and interest- 
ing, as the engineering difficulties to be overcome in its 
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rating boilers are arranged to be used in relays, one set 
always being out of service for cleaning. 

In a plant of this character it is obviously necessary to use 
the feed water over again, evaporating only a sufficient supply 
to make up for the losses. After a thorough study of all the 
conditions, it was decided to instal an aero condenser of the 
Fouché type. Although the most important function of this 
condenser is the condensation of the steam in order to again 
use it as feed water, the condensers are guaranteed to produce a 
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. THREE 800-H. p. STEWART ENGINES AND GENERAL ELECTRIC (U S.A.) ALTERNATORS. 


design are exceptionally great. There is at Kalgoorlie no 
fresh water to be obtained, all available water being a dense 
solution of salt and other mineral matter, varying in per- 
centage of solid matter from 7 to 25 per cent. Even this 
water is not plentiful, the cost varying from 2s. 6d. to 5s. 
per 1,000 gallons. Water of this character can only be used 
in boilers after distillation, and in addition therefore to the 
high pressure boilers required for the Kalgoorlie Corpora- 
tion’s plant, a complete set of low pressure or evaporating 
boilers must be installed with condensers. These evapo- 


vacuum of 35 centimetres of mercury, even with the air at 
the high temperature usual in Western Australia. 

While these condensers entail a high capital expenditure 
for plant their depreciation will be only nominal, thus 
obviating the necessity for the heavy depreciation charges 
which must accompany any form of condenser using the 
very corrosive saline Kalgoorlie water. 

The electrical apparatus for the plant will be of the three- 
phase alternating current type, manufactured by the General 
Electric Company, of America. Practically all the appa- 
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ratus, with the exception of the electrical machinery and 
the condensers (which latter are made in Paris), will be 
manufactured jin England, and shipped complete to 
Australia. 

The commercial advantages of a central station for sup- 
plying power to mining companies, where the difficulties of 
power generation are as great as they are at Kalgoorlie, are 
obvious. The individual small power user can never hope 
to obtain anything approaching the same economy of power 
generation which can be obtained by the large central 
station having a fairly uniform output throughout the 24 
hours, and using the most modern equipment which can 
be purchased in Europe and America. 

Rapid progress is now being made with the erection of 
the plant of this corporation, and it is expected that actual 
delivery of power will be made within a year from the 
present date. 

The engineers and contractors for this plant are Messrs. 
J.G. White & Co., Limited. 


— — — — —— —À 


ELECTRICAL LOCOMOTIVES. 


IN the following article a brief description is given of the 
locomotives on the City and South London Railway, which 
will be of special interest at the present time when electrical 
power is being applied to several of the new lines being 
opened up in different parts of London. 

With the extensions of the City and South London Rail- 
way additional locomotives were required, and the directors 
decided that all new locomotives should be capable of haul- 
ing a four-coach train. 

Sample locomotives were ordered, and at the same time 
Mr. P. V. M‘Mahon, the company’s engineer, was autho- 
rised to carry out a series of tests and experiments with the 
older type of locomotive, one of which was altered from 
the ordinary series rheostat to the series parallel control, and 
was tested under the new conditions in actual work. 

Various curves giving the starting torque, acceleration, 
power consumption, &c., which were taken during these 
experiments, to arrive at data on which to base the calcula- 
tions for these locomotives, are very fully set out in Mr. 
P. V. M‘Mahon’s paper, entitled * Electric Locomotives in 
Practice, and Tractive Resistance in Tunnels, with Notes on 
Electric Locomotive Design," read before the Institution of 
Electrical Engineers on May 4th, 1899. 


Fig. 1.—CRoMPTON'8 STANDARD LIGHT LOCOMOTIVE. 


From the data derived, from these tests: on the sample 
locomotive, a very complete specification was drawn up, 
including a set of curves of speed, tractive effort, and 
current at 500 volts. 

Most of the well-known English and American electrical 
firms tendered on the above specification, and finally Messrs. 
Crompton & Co., Limited, of Chelmsford, were entrusted 
with the work. Some 16 of these locomotives are already 
running, and 14 more are shortly to be delivered. 

It is satisfactory to find, now that so much machinery for 


electrical traction is being imported into this country, that 
the locomotives for this line have been made in England, 
and from what we can hear, cost a good deal less to maintain 
than foreign-made locomotives. 

As will be gathered from fig. 1, which shows the loco- 
motive complete, the cab is arranged with a door at each 
end, glass windows being provided on all sides to enable the 
driver to have a good view of the track, signals, &c. In 
the centre, at each end, will be seen a buffer, which is also 
used as a coupling. Panels of teak are arranged to line the 
inside of the cab, and for the sake of convenience, these 
panels are arranged so as to be easily removable. 


Fig. 2.—ARBMATURE FOR LOCOMOTIVE MOTOR. 


As the resistances fixed inside the cab might be a source 
of trouble by scorching this woodwork, all the parts likely 
to be affected by the heat are carefully covered with asbestos 
sheet. 

The floor of the cab is double, being made up of a wooden 
one, divided into sections, and underneath this an iron one. 

In order to enable the driver to have a clear view of the 
commutators at any moment, glass windows, protected by 
grids, are fixed in the floor, and in this way, without stop- 
ping, he can see exactly what is happening to the commuta- 
tors. In all, three lighting circuits are fixed inside the loco- 
motive, two being intended for the locomotive lights, whilst 
the third is used for the train lights. These three circuits 
are naturally controlled by quite separate switches. 

For the sake of safety, two oil-burning lamps are fitted on 
the locomotive, in addition to the electric lights, and these 
oil lamps are fitted with red, white and dark slides behind 
the lens. 

These lamps are supported on brackets, which are 
rivetted to the side of the cab. 

The following dimensions will give an idea of the sizes 
of the locomotives :— 


Gauge sia T " 4 ft. 84 in. 
Overall height above rail ids 8 ft. 54 in. 
Overall length, buffer to buffer 14 ft. 2 in. 
Extreme width ... is E 6 ft. 10 in. 
Diameter of wheels 2 ft. 7 in. 
Weight of locomotive 13 tons. 


Each locomotive is fitted with two four-pole series wound 
ironclad motors, each motor being direct coupled on the 
locomotive axle. 

Although at the present time the question of using a 
geared motor in place of direct coupling i8 being discussed 
by engineers, from the satisfactory working of these loco- 
motives, it would appear that for this size and weight of 
train, direct coupling will take a good deal of beating. 

By gearing the motors a good deal of the dead weight is 
transferred from the axles by means of spring suspension, 
which may no doubt be advisable in some cases, but at 
the same time introduces difficulties which direct coupling 
obviates. In fig. 2 is shown the armature direct coupled on 
the axle, whilst fig. 3 shows the motor complete. 

Sufficient margin has been allowed in the motors, that one 
is capable of hauling the train by itself, should, for any 
reason, the other one become disabled. 

To meet these conditions, the motors are tested at the 
maker's works coupled together, the one acting as generator, 
and the other as motor, and in this way the output of the 
motor is kept steady at 50 amperes 500 volts, and after a six 
hours’ run at full load the temperature is not allowed to 
exceed 90° F. 

The motors are capable of running in either direction 
under all conditions of load, without shifting the brushes, 
and without deleterious sparking. At 50 amperes the 
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commercial efficiency of the motors does not drop below 83 
per cent. | 

Armatures.—These are of the drum type, and slotted, the 
cores being built up of steel discs, and separated one from 
the other by a thin layer of varnished paper before being 
mounted direct on the axle. No spider has been used in 
the armatures. The discs themselves are a tight fit on the 
shaft, and are driven by a key which runs the whole length 
of the core. 

The end windings are supported on phosphor bronze end 
discs, which also lend rigidity to the core. 


oo . FiG.43.—CoxwPLETE LOCOMOTIVE MOTORS. 


Following the best practice, the coils are first shaped on a 
former, and then thoroughly insulated, after which they are 
placed in the slots. The slots, which have been prepared in 
such & way that all irregularities have been removed, are 
insulated by pressspahn troughs, which are laid in them. 
Finally hornbeam strips, which are dovetailed, are 
inserted in the slots over the winding. In this way 
the windings are held in position without binding wires, 
which are likely to be a source of trouble on motors working 
in this position. | 

AMagnets.—The field magnets are made of cast-stecl and 
are of the four-pole type, with exciting coils wound on two of 
the poles, and having two consequent poles, They are split 
across the diagonal corners for convenience in taking out the 
armature to meet the City and South London Railway con- 
ditions. The pole-pieces, which have been cast as part of 
the frame, have the field coils secured in place around them 
by means of bolts through the flanges. The lower pole-piece 
casting can be entirely removed by undoing the lower nuts 
iu order to obtain access to the armature, and the pole- pieces 
are specially designed so that the axle, with the wheels and 
armature, can then be dropped out by taking up the car body. 
The whole of tliis operation can be quickly and easily carried 
out in the pits on the railway. 

The side brackets or motor bearings, which are made of 
phosphor bronze, are split in a similar 
manner to the magnets, and the brasses 
to these bearings, which are designed 
for using solid grease, are 53 in. long. 
The field coils are wound on bobbins, made 
up of sheet-iron with brass ends, the joints 
being rivetted and soldered ; in this way 
a very rigid bobbin is made. The former, 
or bobbin, is arranged at least } in. larger 
than the pole, and is packed away 
therefrom with hard wood strips, which 
leaves a free air space between the 
bobbin and the pole. | 

In order, however, to prevent any 
movement, the bobbin is further securely 
fastened to the magnet frame. In this 
way there is no chance of any movement of the bobbin, in 
spite of the continual state of vibration of the motor. 

Commutator.—The commutator, which has 151 hard 
rolled segments, is insulated throughout with mica: a high 
insulating ring is placed at the end of the commutator to 
prevent any flashing over to earth. 

A wearing surface 54 in. long has been allowed, which 
will admit of a reduction of at least 2] in. in diameter in 
ordinary wear. 

Although very satisfactory results have been obtained in 
the past with cast segments for traction work, it was con- 
sidered preferable in the present case to use hard rolled 


segmenta, | 


Brushes.—The brush holders are arranged for carbon 
brushes, and are fixed 90° apart, in such a way that they 
stand on a line parallel to the floor of the cab. They are 
placed so as not to wear the commutator to a ridge at the 
centre. 

Special attention has been paid to the accessibility and 
ease with which a brush can be removed and replaced from 
inside the cab. 

Switch Gear.—The switch gear consists of two automatic 
magnetic blow-outs, placed in series with one another ; 
each of them is capable of breaking the circuit with the 
largest current flowing. The autos are 
placed on the positive pole, and are 
covered so as to afford protection to the 
driver when used. 

The motors are arranged for series 
parallel control, and for this purpose Mr. 
P. V. MacMahon’s patent controller is 
used, with which excellent resulta have 
been obtained in practice. A descrip- 
tion of this controller will be found 
later on. 

In addition the following switches are 
fixed in the cab :—One reversing switch, 
one plugging switch for cutting out 
either of the motors, one main switch and 
automatic starter for the air compressor, and three S.P. 
switches and fuses for the lighting circuits. 

A dead-beat ammeter reading 300—0— 300 amperes is 
placed in the main circuit, and a tachometer, reading“ miles 
per hour," is driven by a flat leather belt from the axle. 

All the switches belonging to the control of the loco- 
motive are placed on one side of the cab, whilst the com- 
pressor switches, &c., belonging to the brake gear are fixed 
on the opposite side. In this way the two are kept 
distinctly apart. The switch gear in position is shown in 
fig. 4. 

The success of an electrical locomotive depends very 
largely upon the controlling arrangements adopted, and as 
the controller shown in fig. 5, designed and patented by 
Mr. P. V. McMahon, and made by Messrs, Crompton, of 
Chelmsford, has met with unusual success, tt will be described 
in detail. 

The controller consists of two switches operated by a 
single handle, that part of the controller which puts the 
motors into parallel being moved at only predetermined 
points. The regulating resistance of this controller is 


purposely divided into a large number of parts, bad flashing 
being thereby entirely avoided. 

It has been found that the motors are pnt into parallel 
practically without any flashing on the contacts, and they 


4 


Fia. 4.— LOCOMOTIVE SWITCH GEA. 


are not put back into the series position again until the 
current is switched off the locomotive. 

As will be gathered from the illustration of the con- 
troller, the motion of the switch is a turning one, and as the 
switch is moved round, the following stages are passed 
through :—(1) Two motors in series—resistance gradually 
cut out; (2) two motors in series, some resistance in— 
No. 2 motor on short circuit; (3) No. 1 motor running, 
No. 2 motor cut out, some resistance in circ::it ; (4) Nos. 1 
and 2 motors running in parallel, some resistance in circuit ; 
(5) Nos. 1 and 2 motors in parallel, all the resistance out. 

It has not been found necessary to lock the paralleling 
part of the switch to avoid-short-circniting, when the motor 
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is cut out of circuit, as this contingency is provided for in 
the switch used for cutting out a motor. 

Collecting Gear.—The collecting gear consists of two cast- 
iron shoes, which are mounted on the buffer beam. These 
shoes are secured to a teak block, and have a flexible copper 
connection in addition to the ordinary hinge. 

Suspension.—'The armature rests directly on the axle, and 
the cab is suspended in the usual way by means of ordinary 
laminated springs, which rest on the axle box. The 
magnets are suspended by springs from brackets fixed on 
the cab frame, thus ensuring the greater portion of the 
magnet weight being carried on the springs, and very little 
work being put on the bearings, which are simply used to 
ensure the armature running centrally in the field. 

Brakes.—The arrangement of brake gear consists of a 
Westinghouse brake with two storage reservoirs, each of a 
capacity of about 18 cubic feet. They are capable of stand- 
ing a working pressure of about 110 lbs. per square inch, and 
were tested by hydraulic pressure up to 160 lbs. per square 
inch. Two charging pipes are fitted, one at each side of 
the underframe, and the two train pipes are fixed one at each 
end of the cab. These pipes have been fitted with the 
Standard Westinghouse connection and rubber hose, 


Fia. 5.— P. V. McManon’s SERIES PARALLEL CONTROLLER. 


An elcctric air compressor, with starting switch and resist- 
ance, is also provided. This compressor, and the reservoirs, 
cylinders, valves, &c., were coupled up and tested with the 
following result :— With a pressure of 90 lbs., the leakage did 
not exceed an amount that lowered the pressure in the 
reservoirs to 89:5 lbs. in 60 minutes. A powerful hand 
brake, with a mild steel case-hardened screw and nut, is 
also fixed. 

The driver's air-valve is of the City and South London 
Railway Company's standard pattern, and is fixed in a posi- 
tion clear of the woodwork. 

The air-brake piston crosshead has a slotted link, so that 
when the hand brake is used, the piston remains stationary. 
The hand brake handle, however, is arranged to rise when 
the air-brake is applied. 

The release valve for the locomotive brakes is placed close 
to the driver's valve, and at about the same level, while the 
triple valve and all the cocks and other valves are placed in 
positions easily accessible to the driver. All drains have 
been led outside the cab. The brake blocks are of cast-iron, 
and each block has independent adjustment. 

In conclusion, we are indebted to Mr. P. V. M' Mahon, 
the chief engineer to the line, who is largely responsible for 
the design of these locomotives, and to Messrs. Crompton 
and Co., of Chelmsford, the makers of the locomotives, for 
the 5 which have enabled us to prepare the aboy? 
article. 


Blast Furnace Gases in the Manufacture of 
Calcium Carbide.—After a long series of experiments, a 
Dortmund firm has begun to erect a factory for manufacturing 
calcium carbide at Borbeck, near Essen, using blast furnace 
gases obtained from the neighbouring Phoenix ironworks as 
the source of power. Plant equal to 2,000 H. P. is to be laid 
down, including a 1,000-mH.P. Oechelháuser engine, an 
English engine of unmentioned size and maker, and a 1,000- 
H.P. Berlin alternator. The preliminary experiments were 
carried out by means of three small discontinuous carbide 
ovens, but these are to be superseded by several 500-H.P. 
furnaces built on the Nikolai principle. According to the 
published description, this apparatus is of the continuous 
type. The actual furnace is a shallow horizontal trough 
curved to form the circumference of a wheel which is con- 
stantly revolved by gearing. This wheel is connected 
through its supports with one pole of the dynamo. At one 
fixed spot as the trough travels round a mixture of lime and 
coke is fed in with the aid of a worm, next the mass arrives 
under a hood where the second electrode is fixed and where 
the carbide is produced ; but before the revolution is com- 
plete, the finished material is withdrawn from the traveller 
by a suitable scoop, and thus the trough is once again empty 
when it reaches the place where the fresh charge is ready for 
insertion. This furnace is stated to be in actual work in a 
factory in Spain, where it has given so much satisfaction 
that the plant is in process of enlargement; but it would 
not be surprising to hear that the apparatus has been modi- 
fied in several important particulars since it was first illus- 
trated in print and patented. 


Amalgamated Contacts,—Some interesting tests on 
contact resistances, made at the Ecole d'Electricité, are pub- 
lished in Traction and Transmission for April. Railbonds 
on electric tramways, and the contacts of switchboards, have 
to carry very large currents without overheating, and with a 
minimum drop of potential. The usual method of connect- 
ing rails is to bore one or more holes through the end of each 
rail, and to insert the terminal of a copper bond, which is 
expanded into the hole by various mechanical means, such 
as by driving in a conical plug. The copper and steel sur- 
faces are thus pressed in contact with immense force, but in 
the course of time moisture gets between the surfaces and 
oxidises them, thereby giving rise to a great increase of 
resistance. With the greatest pressures it is impossible to 
get completely rid of this layer of oxide. Considerable success, 
however, appears to have been achieved in this direction by 
the well-known Edison-Brown amalgamated contacts, where 
chemical rather than mechanical means have been employed 
to remove the objectionable oxygen. The amalgamation by 
the Edison-Brown process is effected by a caustic amalgam, 
which is rubbed on the surface of the steel and copper plate 
after the same has been wetted with water. The amalgam 
appears to absorb the oxygen from the oxide, leaving pure 
metallic iron or copper and a layer of nascent mercury, which 
at once unites with the metals to form a layer of adherent 
amalgam. In the tests at the Ecole d'Electricité, a current 
of 1,770 amperes, passing from one steel rail to another 
through an ordinary copper bond, heated it in three minutes 
to210? F. A test made with an Edison-Brown amalgamated 
bond of equal surface, showed that after a current of 1,800 
amperes had heen passed throngh it for five minutes, the 
hand could be held on the copper bond without discomfort. 
The potential drop in the latter case was only one-fifth 
of that in the former. 


Nitrogen from the Air.—The New York Sun says :— 
„We learn from a competent authority that one of the latest 
developments in electrothermics is the synthesis of the 
oxides of nitrogen from atmospheric air. The importance 
of such a discovery to the world at large cannot be over- 
estimated. Nitrogen, of course, is the base of all fertilisers. 
While it is not in existence in natural beds of nitrate 
deposits in anything like sufficient quantity to supply 
fertilising material, Sir William Crookes pointed out that if 
a method of fixing atmospheric nitrogen could be discovered 
it would solve the difficulty. If this method has now been 
found we have before us one of the greatest boons that have 
ever come to the human race." 


vol. 48. Ne. 1,223, May 3, 1901.] 


THE ELECTRICAL REVIEW. 


761 


NOTES. 


(Continued from page 756.) 


Electric Freight Railways. — In the new journal, 
Traction and Transmission, Mr. Gibbings presents the first 
of a series of articles on the conveyance of goods by electric 
trolley lines. He refers particularly to the small cost of 
carriage in America, and to the choking effect of the railway 
ownership of so many English canals. While the cost of 
carriage has been reduced in the last few years by one-half 
in America, it has actually increased in this country ; but 
surely much of this is due to the mismanagement from 
which all our lines suffer. American railways are usually 
managed by men of some training. English lines are run, 
us regards their directorates, too largely by men whose only 
title to be on such boards is a title. We fully believe our 
railways would pay better on lower charges, in the hands of 
good management, Mr. Gibbings is specially pleading for 
his own scheme for carrying goods in South Lancashire, but 
he only gets through a few preliminaries in this first article. 
Terminal expenses, of course, are the great incubus on 
traffic. Thus at Liverpool there are 5,000 horses engaged 
in trucking goods from ship to railway. "This is ridiculous, 
of course, and ought not to be the case. In all cases the 
truck should be run on rails right up to the ship's side, in 
place of the goods being carried two miles, then deposited in 
a shed, and handled two, or even three, times between ship 
and railway. Mr. Gibbings's first article contains a map of 
the electric lines of South Lancashire, and a table of railway 
rates from Liverpool to towns within that area, rates that are 
ridiculously high, and that compelled the construction of the 
Ship Canal. Our author makes out a good case for better 
facilities, as indeed is only too easy. We look forward with 
interest to what he may have to suggest as a remedy in con- 
nection with electric traction. In the meantime we note 
that the gauges of the electric lines in Lancashire are 
variously 4 ft. 84 in.; 8 ft. 6 in.; 4ft. It would be well 
if tramway people would take a lesson from the history of 
the railway gauges. 


Boilers at the Paris Exhibition.—The Engineer has 
commenced a serial on the boilers at the Paris Exhibition. 
As with almost all other mechanical appliances, English 
boilers differ from others in their severe and rigid sim- 
plicity. This may, or may not, be praiseworthy, but it is 
again impressed on us by some of the examples culled at 
Paris. A water-tube boiler by Bietrix, Nicolet & Co. has a 
detail of some novelty and interest. The boiler is of the 
well-known form, of which the Babcock is the most promi- 
nent example, with long sloping tubes and headers, but it 
differs from that type in having the openings of the headers 
into the steam drum connected by a horizontal pipe, with 
ends curved down to the said openings. The pipe has a slit 
in its upper side to allow steam to escape, and is perforated 
near the down-take end, but otherwise there is not a free 
communication between this pipe and the water in the drum, 
and the water in the tube system practically circulates round 
and round until completely evaporated, the portion converted 
into steam being replaced by inflow through the perforations. 
Possibly the advantage, if any, in this arrangement, is that 
when once established in circulation, no check is placed upon 
the water continuing to circulate. Once in movement, it 
tends to keep on moving, whereas, if discharged into the 
drum freely and loosely, it is deprived of its movement, and 
this has to be freshly imparted to each atom of circulatory 
water. 

In the boiler of Berninghause & Co., the part that holds 
the furnaces is practically a short Lancashire boiler, connected 
by a short trunk or flanged mounting piece to an upper 
drum of about equal length and diameter, which is nearly 
filled with smoke tubes. The obvious danger of this design 
is the connection of two large and heavy shells by means of 
a throat piece. There is a risk that the constructive 
parallelism of the shells may not be maintained, and that 
great shell stresses may be set up by any deviation from such 
parallelism that may occur us the result of settlement. The 
same firm had also a plain cylinder three-tube boiler, about 


8 ft. 6 in. diameter, with two upper tubes of about 36 in. 
1 and a lower one of 30 in., the lengtli being 
33 ft. 

One H. Paucksch shows a Cornish double boiler, with two 
shells of about 64 ft. and flue tubes of 86 in. placed eccen- 
trically, as sometimes practised with Cornish boilers in this 
country. Large steam domes are used, and the boilers are 
seated, on a now obsolete and dangerous plan, upon brick 
midfeathers, that would be at once condemned by any 
responsible boiler insurance company as liable to lead to 
danger. 

The Adamson flanged seam is employed to join the rings 
of tube, which are made to vary in diameter with the idea 
of better mixing the gases, and deeply projecting, with a 
view to carry heat into the water. Our contemporary 
makes much of this extra cooling surface, but we should 
think more of it if the ribs projected on the fire side as heat 
ubsorbers. A plate can always be relieved on the water 
side pretty thoroughly by clean water of all the heat it can 
absorb on the fire side. There is a practical objection to 
high projecting ribs on a furnace tube; they are liable to 
be so well cooled off, being watered on both sides, and far 
from the source of heat, that they split on their extreme 
edges owing to the expansion of the hot furnace tube. 
i-hoops, formerly much used as jointing rings in Lancashire 
boilers, used frequently to split from this cause right across 
the vertical web, We might point out that of the features 
commented on by our contemporary in this boiler, what is good 
is not new, and what is bad has been known sufficiently long 
to have been now avoided. For example, much is made of 
the fact that these tubes carry their own weight, not being 
stayed by suspension stays. Tubes equally long in propor- 
tion have for long enough done the same in Lancashire 
boilers. Apart from the dangerous midfeather seating, the 
outer external flues are encumbered with a mass of useless 
brickwork, the only use of which is to obstruct proper inspec- 
tion. Of the boilers named, all but the first are German, 
and are not worthy of imitation. They serve but to illus- 
trate that long exploded methods still endure, even 
among the “highly instructed” continentals. They are 
examples to be uvoided when compared with English boilers. 


The Coal Tax.—The price of bituminous coal in London 
since the rise has been 20s. per ton in excess of the ruling 
price during at least 10 previous years. "The coalowners 
put the price up ostensibly because of the war, which, 
however, could have had but very little real effect upon 
the price. The annual coal production of the country is 
200 millions of tons, so that the coal interest is, and has 
been, squeezing 200 millions in gold out of the British public 
more than it was wont to do. The extra cost of coal toa 
London householder of moderate means is thus more than 
his extra income-tax. Yet the proposal to tax about one- 
tenth of the coal output only 1&, or about the equivalent of 
2d. per ton on all the coal raised, has brought about the 
disgraceful spectacle of weeping coal millionaires. They how] 
over 2d. per ton, all of which they can compel the foreigner 
to pay. They grudge, in fact, paying back 14 millions of 
the 200 millions they have squeezed out of their poorer 
fellow-countrymen ! 


The Marylebone Competition Question.—The Electric 
Lighting Provisional Orders (No. 1) Bill, which was down 
for second reading in the House of Commons“ by order” 
on Monday last, has been postponed by arrangement until 
May 9th. The Times states that this has been arranged so 
that an opportunity may be afforded for considering whether 
the provisions of the Lands Clauses Act as to expropriation 
cannot be embodied in the measure for dealing with the case 
of the Metropolitan Electric Supply Company. 


Röntgen Society.—At yesterday's meeting held at 
Hanover Square, Dr. Dawson Turner showed a new form of 
mechanical interrupter. A paper was read by Mr. James 
Cadett on Some X ray Improvements.” On June 6th, a 
paper will be read by Dr. Hugh Walsham on “X ray 
Diagnosis of Aneurism, with lantern demonstration. 
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Advice to Engineers.—Our very interesting exchange, 
the American Machinist, quotes the following instructions 
for engineers from the American Thresherman. They are 
written, of course, for the drivers of engines employed in 
agricultyral work, but many of the items apply to the 
running of small engines and boilers everywhere :— 


When your engine is running well, do a little monkeying ; keep 
tightening up; it will give the feeders a rest. 

Remove your fusible plug and put in a hard one; a soft plug is 
annoying when it melts. 

Do not try your gauge cocks; they are only ornaments. 

It is a dirty job cleaning flues; let them alone. 

Let your cylinder grow] ; it is music to a good engineer. 

Tighten your glands until the rods get hot; it is good for packing 
manufacturers. . 

Pour on lots of oil; it looks nice to see it run over the boiler and 
upon the ground. | 

Keep your engine pounding so that the neighbours will hear it ; it 
is a good advertisement. | l 

Shut your furnace door tight when you light your fire; it will give 
you lots of time for gossip. | 

Do not sweep out your smoke box ; let it rust out. 

Do not clean your engine when it breaks down; the broken part 
is much easier to handle. | 

Do not try your safety valve; you are liable to get to heaven 
sooner than you expect. 

Never blow out your lubricator; it is only a waste of steam. 

Do not grease your gears; they will wear out the sooner. 

Do not oil your road wheels till you cut out the hub; you can get 
a new pair for a dollar. | 

Take off your governor belt, especially on hard, stony roads; you 
will need a new engine all the sooner. 20 

Do not look your engine over when moving ; when it breaks down 
you can walk the rest of the way. l 

Never tighten your mud guards till they get between the gears ; 
you will have lots of time later to fix them. 

When you tighten nuts and bolts, pull until you over-haul them ; 
there are lots of mechanics idle. 

Do not clean your fire; your engine will steam essier full of 
clinkers. 

Never look at the interior of your boiler; the more mud the less 
water you need. 

In frosty weather, leave the pet cocks all closed ; it costs nothing 
for repairs. 

Never oil your governor with kerosene ; when it gets gummed up 
you will get to your destination all the sooner. 

And above all, when your employer is engaged with anyone, leave 
your engine and listen to what is going on; you may be able to 
transact his business some day. | 


The Post Office Order for American Telephones.— 
A correspondent writes us to the following effect :— 
The large order recently placed by the British postal 
authorities with American telephone manufacturers is of 
the greatest interest and importance, not only on account 
of its possible consequences, but as an illustration of the 
iniquity of our Company and Patent Laws and of the P.O. 
Department. 
_ In order to fully appreciate these things it should be borne 
in mind that, although the telephone was invented in 
America, the first practical instrument was made end 
installed in England. British manufacturers promptly took 
up the matter,and in a few years the industry of manu- 
facturing telephones was well established in this country. 
Unfortunately, however, the patents were acquired by a 
company, which at once proceeded to strangle the industry 
most effectually, and instead of manufacturing on a large 
scale, bought millions of pounds' worth of apparatus in 
America and on the Continent during the next 10 years, thus 
giving foreign manufacturers a splendid start over us, and 
causing a loss of at least 20 millions to this country. 
_ Even when the patents lapsed, there was practically no 
improvement ; the National Telephone Company bought up 
competitors, and continued to pour British capital into the 
hands of foreign manufacturers. Patriotism appears to have 
been at a discount. 

The next chance occurred when the Post Office obtained 
a grant of two millions sterling for telephones, and Mr. 
Hanbury expressed the pious hope “that a trade for making 
telephonic instruments will be established in this country.” 
The Post Office got the money—and now places the order in 
America. 
In the first place, it is clear that it should be made 
impossible for any patent to be upheld in this country unless 
either fair licenses are granted to British manufacturers, or 


a manufactory is established in Great Britain by the 
batentees. 


Secondly, not only did thut monopolist company kill the 
British industry, but, in doing so, it killed competition ; 
the consequence has been that the company has itself been 
deprived of the benefits of competition. : 

Again, owing to the extinction of the industry, the Post 
Office no doubt finds it impossible at present to place a con- 
tract at home at anything like the prices quoted from abroad ; 
for in order to prevent possible competition the large foreign 
manufacturers will not hesitate to put in very low tenders, 
perhaps even below cost price. This, however, will be 
but a temporary condition, and as soon as all fear is past 
the prices will go up higher than ever; in the end the 
country will pay dearly for the niggardliness of the 
Government. 

In other lands the Government assists and protects home 
industries in every possible way; here, the private manu- 
facturer is not only left to fight for himself, without even a 
tax on imported goods, but he is even hampered, tied hand 
and foot by the British Government and municipal 
authorities. The latter, so far from recognising that private 


enterprise is the life of industry, look upon it as a greedy 
monopoly. 


No doubt the spectacle of the British manufacturer 
struggling against his competitors with his hands bound is 
magnificent ; but it is not good business. 


A New Double-Tube Water-Tube Boiler.—Now is the 
time for a crop of new boilers! One such is described in a 
paper read before the Institute of Naval Architects by Mr. 
Irving. It is of the double-tube form, that is to say, 
through the water tubes are threaded smaller fire tubes, with 
the view of heating the water on both sides, the furnace gases 
rising up as in most water-tube boilers between the tubes, 
and then passing to the back of the boiler and returning by 
the inner tubes. There are thus four tube plates, each pair 
going to form a water leg through which the fire tubes pass. 
In the middle of the nest of tubes is a combustion chamber 
made by omitting a number of tubes. This is not a very 
scientific place for a combustion chamber—it reminds us of 
the combustion chamber of the Webb locomotive boiler, 
which is placed at the end of a set of fire tubes where the 
cooled gases cannot be expected to burn. Similarly in the boiler 
before us the gases are first cooled among the water tubes 
and then expected to burn in this cold walled combustion 
space. It is too ridiculous to see how one water-tube designer 
after another persists in attempting to burn cooled gases, 
and puts all his ideas into attempting to overcome 
mechanical difficulties ef construction, as though such a sub- 
ject as the chemistry of combustion had no existence. The 
inventors made tests with a couple of rows of tubes and 
found no ill-effects, but in the actual boiler there are nine 
rows of tubes, and these must offer more resistance, especi- 
ally as there is no free down-comer to carry water to the 
lower and most highly heated tubes. At the same time, it 
is stated that a boiler has been at work over three years and 
has required no repair; it has been worked with Scotch 
coal, and has air holes provided all round the furnace, in 
the endeavour to promote full combustion, presumably before 
the gases enter between the tubes. Surely this is something 
after the manner of the Belleville, which, however, still 
made smoke; we think that whatever other merits this 
new boiler may possess, it will probably make a good deal of 
smoke, and will almost certainly do so with a long-flaming 
coal, whatever it may do with Welsh or with short-flaming 
coal. 


Water-tube Boiler Explosion.—A terrible water-tube 
boiler explosion is reported from America. It took place at 


Sherman, a small place between Los Angeles and Santa 


Monica, Col., at the power plant of the Posadena and Pacific 
Railway Company. It was not the first explosion which 
had taken place. The battery was of 2,500-H.P., and had 
been in use five years. The explosion took place during the 
night, and the power house was completely wrecked. 


Electrical Exhibition.—A “twentieth century“ elec- 
trical exhibition is to be held at the Royal Aquarium, 
Westminster, from December—16th, 1901, to January 26th, 
1902.  Prospectuses. are already out. 
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McDonnell v. Heyl-Dia.— With reference to the report 
of this case in our last issue, Mr. G. E. Heyl-Dia writes to 
state certain corrections. He says :—“ The plaintiff was in 
the employ of the St. Helens Cable Company, Limited—not 
in my employ. Ergo, he could not have rendered me any 
services," Our correspondent proceeds :—'* The defence 
showed that I had conditionally promised the plaintiff a gift 
of 10 fully paid up shares, my personal property, as an 
inducement to assist as much as possible in the starting of 
the company's plant. A transfer, not a certificate, was 
signed by me, but not completed, not being witnessed nor 
stamped, and was left in my custody after having been 
signed by plaintiff. There never was a certificate, nor did I 
ever hand over a certificate to plaintiff for splitting up and 
registration (I have no register) A free gift it would 
have been if all this would have been done that has not been 
done. However, it suttives to make quite clear that there 
was no unlawful retention of another man's property on my 


part. The judgment was based as a matter of course upon 


the pleadings which stated that the shares had been given as 
an escroc, and as these eannot be corrected, the plaintiff 
has to thank the solicitor who drew them for the unexpected 
increase in his worldly possessions.” 


Overhead Wire Accidents.—Mr. G. H. Julius contri- 
butes an interesting note to a French exchange upon the 
protection of telephone wires from accidental contact with 
trolley wires on electric tramways. In the course of the 
construction of about 20 miles of tramway in Algiers, 
operating on the trolley system, Mr. Julius made some experi- 
ments with reference to means to be adopted for the protection 
of telephone wires which will interest those occupied in the 
same direction. It appears that in Algiers the postal 
authorities insisted upon the erection of guard wires of gal- 
vanised steel, three wires being run above each trolley wire. 
It was expressly stipulated that these wires should be insu- 
lated from earth. The result was not a happy one: in the 
first place, every break on the guard wire caused by 
derailment or by unskilful handling of the trolley, absolutely 
disorganised the service, because these steel guard wires in 
breaking coiled themselves round the insulators which sup- 
ported the trolley wires and often round the trolley wires them- 
selves thus causing short circuits, which at times might be of 
extremely short duration, perhaps only momentary if the 
guard wires fell against the trolley wires and rebounded with- 
out coiling themselves. The contact was, however, suflici- 
ently long to operate all the automatic circuit breakers in 
the section affected, which, of course, gave rise to very great 
inconvenience. | 

If the guard wires had been properly connected to earth, 
as is done everywhere, it is more than probable that any 
telephone wire falling upon the high-tension trolley wire 
would have been immediately fused, and the short circuit 
automatically relieved. Under the conditions, however, 
where guard wires were insulated, it became necessary to 
repair the trouble before the service of cars could be rein- 
stated, A break of an insulated guard wire, however, some- 
times brought with it more serious consequences; for 
instance, cases were known of a piece of guard wire insulated 
at one end from earth, but touching one of the trolley wires, 
being suspended from a trolley wire at a quite convenient 
height to come in contact with passers by. Three or 
four horses and mules were killed in this way on different 
occasions, and about the beginning of the year 1899, an 
Arab, who was walking below, very probably on the rails, 
happened to touch the broken guard wire out of curiosity. 
His impressions were not recorded, he was immediately 
killed. This is a somewhat unusual case, as the E.M.F. was 
only 500 volts continuous current, but at the inquest it was 
shown that the victim suffered from alcoholism, and besides 
that had a weak heart. 

In course of time the Post Office authorities began to 
realise that they had made a mistake, and sought to remedy 
it, but instead of simply specifying that guard wires should 
be earthed, they insisted upon all guard wires being replaced 
by wires composed of an insulating material, leaving to the 
unfortunate company the somewhat difficult task of dis- 
covering this particular material. Experiments were made 
with ropes of tarred hemp, and, indeed, the results were 


rather better than had been anticipated, as they acted very 
well for several months. They also possessed this advan- 
tage, that they could be erected or repaired. with ease and 
great rapidity. On the other hand, they were very sensitive 
to changes in the hygroscopic conditions of the atmosphere. 
Fortunately—as Mr. Julius humorously remarks—they were 
never called upon to show their efficacy as guard ropes, 
inasmuch as no break of any telephonic wire occurred 
du nd the period that the tarred hemp was experimented 
with. 

The experiments were not continued for any length of 
time, a8 the postal authorities decided upon the erection (at 
the company's expense) of protective nets stretched under 
the telephonic wires. Mr. Julius, in conclusion, expresses 
the opinion that although the latter expedient is not pretty, 
it appears to him to be the only one which is really efficacious, 
and which does not involve any risk of interference with the 
ordinary operation of the electric tramway. Mr. Julius 
further delivers himself of what would appear to be a 
somewhat superfluous piece of advice, namely, that he 
would not recommend anyone to continue the search for a 
rope made of insulating material. No doubt, however, this 
is“ writ Sarkastic." 


Liquid Fuel.—The Engineers and Shipbuilders’ Insti- 
tute recently listened to a paper on liquid fuel from Mr. 
Orde, who discussed the methods of burning oil. First, 
there is the system of mechanical spraying of oil by means 
of its own pressure—a system that requires a firebrick-lined 
furnace. It is said to require a large furnace capacity and a 
large excess of air, but the system is simple and noiseless, and 
124 lbs. of evaporation has been secured which represents 64:6 
per cent. efficiency with Borneo oil. The second system includes 
the admission of the oil as a gaseous spray by means of steam or 
air. A partial lining of firebrick is required in this system 
also, together with brick bridges and baffles. This is in part the 
system used by Mr. Holden on the Great Eastern Railway, 
but he uses a thin firebed also of coal and chalk. Mr. Orde 
claims an evaporation of 13 to 14 Ibs. by the second system. 
He regards the third system as the most promising. This 
involves complete vaporisation of the oil. This has been 
attempted by Dorsett and Blyth by boiling the oil in one 
boiler and burning it in the furnace of the steam boiler ; and by 
Thwaite by means of a retort to receive a spray of steam and 
oil, the vapour coming out through holes and burning. Mr. 
Orde thinks this system is apt to produce retort carbon. 
Mr. Orde recommends that oil should by raised to near the 
boiling point and only then admitted into the presence of 
superheated steam. The vapour is milk white, easily con- 
densed, and very acrid. lt is burned over a layer of broken 
firebrick, first probably as acetylene and finally as hydrogen 
and carbonic oxide. The efficiency is 15 to 16 lbs. of water 
evaporated (as above) from, and at, 212? F. The objection 
to a steam spray at sea is, of course, the waste of fresh water, 
but the author sums up the advantage of liquid fuel as a 
40 per cent. reduction of fuel as compared with coal; a 
reduced bunker space of 15 per cent. per unit weight of fuel, 
and of 50 per cent. for the same radius of action, and of 
50 per cent. in stokehold staff. In discussing the question, 
Mr. Traill considered that Mr. Orde had understated the 
efficiency of the first-named method, for he had himself 
obtained 14 to 15 lbs. of evaporation, retaining the furnace 
bars and covering them with bricks broken up. Air was 
used as the spraying agent. It is better to separate water 
from the oil, and he recommends the Flannery-Boyd system, 
but does not describe it. The chief trouble about oil fuel 
seems to be the structural expense connected with the 
bunkers and ballast tanks when these are used as oil tanks, as 
they may be. 


Liverpool Engineering Society.—At the annual general 
meeting of the Liverpool Engineering Society held last week, 
Mr. Arthur Musker, of Messrs. C. & A. Musker, Limited, 
was nominated for the presidency. The report of the 
Council, which was submitted by Mr. R. C. F. Annett, 
mentioned that the Derby gold medal bad been awarded to 
Mr. T. L. Miller for a paper on ** Electrical Distribution in 
Cities,” and the sociely’s premium had been awarded to Mr 
David Brown for a paper on, “ Defects in Iron Castings." 
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Personal.—Mr. W. LaNapDoN.—At the present time it 
will be of interest to those of our readers who belong to the 
Institution of Electrical Engineers to know some details of 
the career of one of their vice-presidents, whose high 
standing in electrical engineering is-exceeded only by his 
modesty. In Mr. Langdon we have a representative of 
those who served under the pioneers of telegraphy, who has 
kept well in line with modern electrical engineering. Born 
in 1838, son of Commander John Weeks Langdon, R.N., 
assistant hydrographer at the Admiralty, and inheriting his 
father’s scientific bent, at the age of 19 he entered in 1852 
the service of the Electric and International Telegraph 
Company, in which he soon came to the front as a junior 
engineer. -When the telegraphs of the United Kingdom in 
1870 were transferred to the Post Office Mr. Langdon 
rapidly passed from the charge of the telegraphs of the 
South-Western Railway to the service of the Post Office, in 
which he occupied the important post of assistant divisional 
engineer until 1878, when he was appointed, on the recom- 
mendation of his then chief, Mr. (now Sir William) Preece, 
to the charge of the electrical department of the Midland 
Railway Company, which office he stil holds. To Mr. 
Langdon is credited the complete reorganisation of the 
block system, and since 1880 some of the most important 
trunk telegraph and telephone lines in the kingdom have 
been erected and maintained for the service of the Post 
Office on the Midland Railway. The rapid expansion of the 
electrical engineering needs of a railway company may be 
realised, when it is understood that under Mr. Langdon 
the mileage of wire has increased from 8,000 to 27,000, 
and the instruments in use from 7,000 to 20,000. At 
present, the ever increasing requirements of a great railway 
company for the applications of electrical engineering 
require the use of over 1,000 telegraph stations, 1,070 
posts where block signalling is established, and 11 stations 
where electrical energy for lighting and other purposes is 
generated. The latter have a.collective output of some 5 
million units. It will not be wondered at, that some 1,900 
to 2,000 employés in these various undertakings look to Mr. 
Langdon for guidance. Besides being an able inventor in 
the improvement of the appliances which are in his charge, 
he has not failed to provide that the systems of which he has 
control shall apply all the most modern improvemente—for 
instance, such as quadruplex telegraphing— which the 
railway authorities allow him to adopt. To Mr. Langdon, 
who joined the Institution (then the Society of 
Telegraph Engineers) in 1872, was due its gratitude, when 
in 1877, at a moment of emergency, he volunteered to act 
(in addition to his official duties) as secretary for 11 months. 
The grateful and appreciative wording of the Council's 
minute, when he ceased to act, shows the importance of the 
service then rendered. Like many others of its distinguished 
members Mr. Langdon, owing to his residence away from 
London, was not, until 1895, able to become a candidate for 
the Council, but he was elected that year and has served 
continuously since, first as member, and for the last three 
years as & Vice-president. He is the author of papers read 
before the Institution in the years 1874, 1876, 1877, 1895, 
1896, 1898 and 1900. | 

It is announced that Mr. Marconi has become engaged to 
Miss Josephine Holman, of Indianapolis. 

The New York Electrical World says that Messrs, F. H. 
Nalder and P. A. Ransom, who have been making a rapid 
tour through the manufacturing districts of the States, 
besides visiting Canada, have sailed on their return to 
England. Mr. Nalder met many old electrical friends, who 
were glad to see him on this side again. Many establish- 
ments were thrown open wide to them, and & warm welcome 
met them everywhere. 


Lectures.—A special summer course of lectures on 
* Electric Lighting Plant Tests" is to be delivered at the 
South-Western Polytechnic, Manresa Road, Chelsea, S.W., 
on May 16th, 23rd, 30th and June 6th, 13th, and 20th. 
Electrical students should apply personally or by letter to 
Prof. Schwartz, and mechanical students to Prof. Pullen. 

Special courses of lectures by Mr. J. T. Morris, on “ Electric 
Traction," and * Capacity in Alternating Current Work,” are 
being arranged for at the East London Technical College, 
commencing next week. See advertisement pages for details. 
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Glasgow Exhibition.—The International Exhibition, for 
which Glasgow and most industrial people have been making 
such great preparations, was opened at midday on Thursday 
by the Duke and Duchess of Fife amid scenes of great 
enthusiasm. The general public was admitted in the 
afternoon, and all Glasgow gave itself up to holiday 
making. The Duke, in the name of the King, wished 
every success to the Exhibition. A general round of the 
Machinery Hall and several other sections proves that the 
whole is sufficiently advanced to render a visit both profit- 
able and interesting to electrical men. 


Glasgow.—The Corporation have now decided to go on 
with the new bye-laws for regulating the street traffic. They 
propose to confine the slow traffic to the side of the streets, 
leaving the centre for the new cars and other fast going 
traffic. Several conferences have already taken place between 
the Committee and the principal contractors. An enormous 
traffic was done on the new electric routes opened last 
Saturday. A slight hitch occurred on Monday to the 5,000 
H.P. alternating sets, but by switching in the 1,000 H. P. 
direct, current seta, traffic was immediately resumed. 


Appointments Vacant,—A shift engineer is wanted for 
the Bexhill electricity works. An assistant draughteman is 
wanted for the Sheffield electric tramways department. A 
resident electrical engineer is wanted at Heckmondwike at 
£156 per annum. The Farnworth Electricity Committee 
wants an assistant electrical engineer at £100 per annum. 
The Corporation of South Shields wants a chief electrical 
engineer, at a salary of £350 per annum. See “ Official 
Notices " this week. 


Belleville Boilers.— Replying to Mr. Allan in the House 
of Commons on Monday, Mr. Arnold-Forster said that the 
work in connection with the Belleville boilers of seven ships 
has been suspended. In the case of one ship, the Lancaster, 
the work has been ordered to be resumed, it having been 


. found on inquiry that a change in the type of boiler at the 


present stage would involve great delay in the completion of 
this ship.. This was the only case of withdrawal in which 
the work was ordered to be suspended. 


Submarine Signalling.—According toa Morning Post 
correspondent, experiments are being carried on by the 
United States authorities, with some assistance from the 
British Government, to determine the utility of a system of 
submarine signalling by means of electric bells. Experi- 
ments with a new system are said to have been successful up to 
within 10 miles of the bells. The Naval Attaché of the 
British Embassy in Washington is preparing an elaborate 
report on the subject for his Government. 


Marriage.—Mr. William Bewes Atkinson, electrical engi- 
neer in the extensive linoleum and oilcloth factory of Lord 
Ashton, at Lancaster, was married on Thursday, April 25th, 
to Miss Lillie E. Sewell, of Hubert Place, Lancaster, at the 
Centenary Congregational Church. 


Appointments.—Mr. Fraser, electrical engineer, of 
Lancaster, has been appointed electrical engineer of Nelson, 
at a salary of £300 per annum. 


Information Wanted.— We should be glad to know, on 
behalf of a reader, the address of the makers of ** magnalium " 
wire. | 


NEW COMPANIES REGISTERED. 


Incorporated Municipal Electrical Association 
(69,826).—This company was registered on April 15th, with an 
unlimited number of members, each liable for £1 in the event of 
winding-up, to promote the interests of municipal electrical under- 
takings, to bring municipal engineers and chairmen and members of 
municipal electrical committees together, to hold mectings for the 
discussion of subjects germane to municipal clectrical undertakings, 
to establish a reading room, library and collection, &c. The word 
“ Limited " is omitted from the title of the company by licence of 
the Board of Trade. The first.subscribers are:—H. Faraday Proctor, 
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205, Redland Road, Bristol, electrical engineer; George Pearson, 
Bannerleigh, Woodland Road, Clifton, solicitor; William Maclay, 
Corr Exchange Buildings, Glasgow, confectioner; W. A. Chamen, 
66, Partickhill Road, Glasgow, electrical engineer; Robert C. Quin, 
83, Palatine Road, Blackpool, electrical engineer; Arthur Murray, 
Barrowdale, Walm Lane, Willesden Green, N.W., electrical engineer ; 
and John F. C. Snell, Wearholme, Roker, Sunderland, electrical 
engineer. The management is vested in a council. Registered 
office, St. James’s Hall, Piccadilly, W. 


Gravesend and Northfleet Electric Tramways, 
Limited (69,877).—This company was registered on April 18th, 
with a capital of £80,000 in £5 shares, to carry on the business of 
carriers of passengers and goods, electricians, electrical and general 
engineers, contractors, manufacturers of and dealers in railway, 
tramway, electric, galvanic, magnetic and other apparatus, chemical 
engineers, generators, accumulators, transmitters, users and suppliers 
of light, heat, sound and power by electricity, galvanism, magnetism, 
compressed air, gas, steam, oil or otherwise, tramway and railway 
constructors and owners, &c. The first subscribers (each with one 


share) are:—G. Stevens, Maycroft, Queen Ann Avenue, Bromley, . 


Kent; E. Garcke, Donington House, Norfolk Street, W.C., 
managing director of British Electric Traction Company, Limited ; 
J. F. Albright, 66, Victoria Street, S.W., electrical engineer; G. E. 
Medhurst, 208, Dulwich Rise, S.E., secretary; C. H. Dade, 
Donington House, Norfolk Street, W.C., secretary ; J. Devonshire, 
2, iStafford Terrace, Phillimore Gardens, Wa electrical engineer ; 
and W. J. Greer, Donington House, Norfolk Street, W.C., gentle- 
man. Minimum cash subscription, one-third of any shares first 
offered to public. The number of directors is not to be less than 


three nor more than seven; the first are E. Garcke, G. Stevens, 


J. F. Albright, J. Devonshire, and W. J. Greer. Remuneration, 
£50 each per annum, and a share in the profits. Registered office, 
Donington House, Norfolk Street, Strand, W.C. 


SUPPLY STATION ACCOUNTS. 


In our issues of March ist and 8th, we gave 
Brompton and the report presented and proceedings at the 
Kensington annual meeting of the Brompton Company. 
Electricity The accounts now analysed cover the last two 
Accounts. years, and bear out the Chairman's statement 
that the satisfactory tinancial position is the result 
of the policy of the board and the efficient services of the manager, 
Mr. H. W. Bowden, and staff. Those who remember the old House- 
to-House Company, know that it was early in the field, but its location 
between the Brompton Cemetery and the District Railway rendered 
it difficult to find space for extensions.  Concurrently with the 
change of name we find a change in plant. The lagt portion of the 
original plant has now been disposed of, and the engine house is 
fitted with direct coupled plant, resulting in such a saving of space 
that the present station will be sufficient for a long time to come, 
The total cost of the alterations is about £27,000, met by a renewals 
suspense account, of which £2,993 have been taken from last year's 
profits. The account now stands at £14,195. 


GENERAL STATEMENT. 
1899. 1900. Ino. 


Total capital expenditure .. £186,212 £207,701 £21,489 | 
Number of units sold 1,241,369 1,494,106 252,737 
Total maximum load in kw. ... 1,105 1,307 202 
Number of lamps connected  ... 95,303 108,978 13,675 
Gross revenue dsl ids .. £31,654 £36,408 £4,754 
Gross expenditure | .. 412,206 £14,801 £2,565 
Gross profit m .. £19,418 £91,000 £2,189 
Average price per unit sold . 559d, b*64d. — — 05d. 


The plant installed aggregates 2,160 kw. The rates charged are 
6d. per unit for lighting with discounts, and $d. for power. A trial 
is being made with public lighting, this company supplying energy 
to 7 600-watt arc lamps, and 14 32-C. P. incandescents for the 
purpose. The revenue statement shows a fall of over jd. on the 
total per unit which has brought the figure below 6d. 


REVENUE STaTEMENT. 


1899. 1900. 
Gross ber unit. Gross. Per unit. Ine. 


Sale of energy ß. 28,913 5°59d. 1855 554d. — 05d. 


Meter rene. .. 1,491 29d. 1,659 27d. — 02d. 

Sale of lamps A a = xx m= 

Sundry t fer fees, int . s : 
undry, transfer fees, inte-} — 1.250 -24d. 291 “04d. — 204. 


Ee 


Gross revenue ... 
All the items in the costs over which the engineer has control 
have been reduced. Coal of course shows the effect of last year's 


prices by an increase of nearly 3d. per unit, but about £d. is good 
fora London works of moderate output. The economies in various 
directions leave the total cost almost unaffected. 


Cost o» PRODUOTION. 


1899. 1900. 
Gross. Per unit. Gross. Perunit Inc. 
Caage of ashes, gading, r. £3649 71d. £5,176 88d. 4. 12d. 
Oil, waste, water and engine | 434 »08d. 450 »O7d. — Old. 


room stores. 
Wages, and proportion of 


salaries incurred in gene- | 2,994 58d. 3,545 »57d. — Old. 


nin apd gest paren: ; 
epairs and maintenance o | 619 12d. 695 lid. — 01d. 


buildings, engines, boilere, 
dynamos, &c. 


Works costs . £7,689 1°49d. £9,866 1*58d. ＋ 09d. 
Ront, rates and taxes 3 1,498 ‘29d. 1,833 ‘80d. ＋ O1d. 


Manegemeut expenses, „ 

irectors’ remuneration, : 8 

salaries of secretary, col- 2,071 40d. 2,179 35d. — 05d. 
lectors, clerks, & audit fees 

General establishment 


i 756 15d. 320 18d. — 02d. 
insurance. 
Other expenses: E 999 04d. 103 Od. — 02d. 


remuneration, &o, 


— — 


Total cost . £12,236 2°37d.£14,801 238d. ＋ 01d. 


In the profit statement we show a balance of £5,799. This has 
been utilised to provide further payments of dividend amounting to 
£5,541, and the balance of £258 has been added to the balance from 
1899, and carried forward to this year's account. The renewals 
account is practically a suspense account. The dividend paid 
represented 6 per cent. for the year 1900. 


Paorrr STATEMENT. 


1899. 1900, 
Interest on debentures ..  .. .. .. .. £2,250 £2,250 
Net profit carried to dividends ..  . ae. ud 4,558 4,558 
A " depreciation account ME Oa 4,500 6,000 
i 1 renewal fund  .. s me 2,500 3,000 
i balance „„ ue 3$ o-a 5810 5,799 


Gross profit 885 isi .. £19,418 £21,607 


CITY NOTES. 


Indo-European Telegraph Company. 


Mr. J. H. Tritton presided at the meeting of this company held 
at the offices on Tuesday, and in moving the adoption of the report, 
said that they were aware that there had been a strong agitation 
in this country and in India fora reduction in the rate to India. 
At the last meeting he informed them that the company would not 
stand in the way of a reduction, and he had now to inform them 
that the directors had, both in England and abroad, actively advo- 
cated a reduction, recognising the anomaly of lower rates to 
Australia than to India, the Australian rate now being 3s. 6d., while 
the Indian rate remains at 4s. "The reduction in the Australian rate 
had had a fairly satisfactory result, and he trusted that they might 
expect the same of the reduction of the Indian rates if and when 
it takes place. A measure of that nature could not, however, be 
introduced without other interested administrations being in accord. 
Nearly. all administrations were adherents to the International 
Telegraph Convention, but the arrangements did not always work 
as wellas they could wish, hence the delay. If the Conference, 
which was to have been held in May this year, had not been post- 
poned until next year, this question, like many others of a similar 
pressing nature, might have been settled with less trouble, delay, 
aad labour for all concerned. This company was still in negotiation 
with the German Government for the extension of the German 
concession. 
already granted, but important questions of this sort often 
necessitated prolonged negotiations, more especially when 
their negotiations in their turn were dependent upon other 
international questions with which the company was in no 
way connected. The board were about to give evidence, in common 
with other telegraph companies, before the Cable Communications 
Committee. They were glad that the public would shortly be 
supplied, through the report of the Committee, with full and 
accurate information concerning telegraph companies which had 
done so much for the commercial welfare of the Empire, and which 
had been persistently attacked both in the press and elsewhere by 
gentlemen who did not appear, always at any rate, to have been in 
possession of the facts. As shareholders were aware, the company 
always endeavoured to keep abreast of the times, and with the 
increased traffic passing over their lines, it was necessary to get 
messages through with the greatest possible speed. They were now 
trying new apparatus for punching messages automatically, and the 
rate of the punching was more than twice that of the older instru- 
ment, and they hoped that the speed over the line would be 
increased. Experiments had been made with the Wheatstone trans- 
mitter at a speed of 100 to 80 words per minute over distances of 
3,400 iia a result which showed the very satisfactory condition 


The board were sorry that this had not been 
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of their line; although that speed might not be obtained in 
practical working, it was necessarily a first rate result. Turning to 
the financial side of the business, they found that there had been a 
larger balance of profit than for the preceding year by about £9,000. 
This was accounted for in part by the increased receipts derived 
from the Indian, trans-Indian, and South Russian messages. In the 
profit and loss account there was a credit of £17,000 under the 
heading ''Persian Government repayment." This was a somewhat 
unexpected windfall during the year, and it was utilised in providing 
to the extent of £15,000 for depreciation in investments. For the 
first time in the history of the company the investments showed in 
the aggregate a slight loss, but this was fully covered by the 
£15,000. Expenditure was somewhat higher, owing to additional 
remuneration to staff on account of increased traffic, and there were 
slight increases in other items. Since the close of the year £50,000 
had been invested from the cash balances in British Government 
securities. NB 

Mr. HoLLAN D seconded the adoption of the report, which was 
carried. ! | 

The retiring directors and auditors were re-elected. 


Lj 
I 


The Western Telegraph Company, Limited. 


THE directors’ report for the half-year ended December 31st, 1900, 
reads :— : 

“The revenue for this period amounted to £264,717 8s. 8d. and 
the working expenses to £84,139 10s. 1d. After providing £10,291 
10s. 10d. for debenture interest and sinking fund, and £6,361 3s. 4d. 
for income-tax, there remains a balance of £163,925 48. 5d. ; to this 
is added the sum of £8,571 0s. 8d. brought forward from June 30th 
last, making a total of £172,496 5s. 1d. First and second interim 
dividends, amounting to £62,379 have been paid, and after trans- 
ferring £100,000 to the general reserve fund and £2,000 to a reserve 
fund for maintenance ships, there remains a balance of £7,689 
Os. 1d. which is carried forward tothe next account. The revenue 
includes £11,888 1s. 6d. dividends upon the company's investments 
in other telegraph companies. The directors feel much regret on 
reporting the death of their valued manager, Mr. W. H. Axworthy, 
who had been connected with the company from its inception, and 
had continued over many years to render very valuable services. 
The directors will bring forward a proposition fora grant to his widow. 
The laying of the additional cable between Rio de Janeiro and 
Montevideo, referred to in the last report, was successfully accom- 
plished on December 8th last. In consequence of the lamented 
death of ber late Majesty Queen Victorias, the quinquennial Inter- 
national Telegraph Conference which had bcen arranged to be held 
in London in May has been postponed until next year. The cable 
steamer Norseman has recently returned to her station in Brazil 
after undergoing considerable alterations and repairs, which it is 
expected will improve her efficiency and reduce the cost of working. 
The company has acquired an interest in Electra House, Limited, a 
company formed by the Associated Telegraph Companies to erect 
and manage a building to provide offices in London for submarine 
cable companies and others. The premises &re in course of erection, 
and it is expected will be ready for our occupation in March next 
year. The tariffs for correspondence with South America have 
recently been reduced by the company.” . 


West Coast of America Telegraph Company, 
Limited. : 


THE report for 1900 to be presented at the meeting on the 7th inst. 
states that the gross income was £30,888, as against £28,347 in 
1899, and the working expenses £23,046, as against £21,065. After 
providing for the interest on the 4 per cent. debentures and the 
interest on the 4 per cent. income bonds, the net balance of profit 
was £1,042, and adding £256 brought forward, there remains an 
amount of £1,298, out of which the directors have appropriated 
£710 for the Balance of the expenses of reconstruction, leaving 
£588 to be carried forward. The improvement in trade on the West 
Coast was maintained, and the rate of exchange at Valparaiso on 
London shows a further rise. The cables, landlines and the repairing 
steamer have been kept in a state of efficiency. 


Elmore’s German and Austro-Hungarian Metal 
Company. 


Mr. JouN McFanraw presided at the annual meeting held on 
Monday at Winchester House. In moving the adoption of the 
report, he said that the company in Germany had settled down to 
steady-going business, and although the final result might not be as 
good as they naturally wished, it was considerably better than for 
the year 1899. The trading profit of the Metall" Company of 
M. 448,522.00, as compared with M. 364,190.00 of the previous year, 
showed that there was a considerable increase in the work done 
during the year. In 1899 they suffered considerably by the extra- 
ordinary rise in copper, owing to contracts they had in hand. Last 
year, when copper was fairly steady, they anticipated a good result, 
and although it proved to be fairly satisfactory, had it not been for 
the great increase in the price of coal and in the cost of labour, that 
result would have been more satisfactory still. The present year 
promised to be normal as regards copper, coal, and wages, Their 
coal contracts showed a very marked reduction in price, copper 
so far during the year had not fluctuated to any very great degree, 
and owing to the slackening of trade, wages were more likely to 


fall than to increase. The “ Metall" Company is now recognised 
as one of the most important tube producers in Germany, and 
wherever the tubes werc used, they had given complete satisfaction. 
This was an important point, for it was very difficult a few 
years ago to get the trade even to try them. The factory 
was now fully occupied, although trade in Germany is not con- 
sidered good. The board were perfectly satisfied with the 
result of the company’s exhibit at Paris. They had a good show 
which thoroughly earned the gold medal it was awarded, and from 
the letters received from all parts of the world, they might be 
satisfied that the money was well spent. The directors have just 
visited the works which they have never found in such an efficient 
state before. Every department is now complete in iteelf, and the 
men have room to work without interfering with one another. The 
result was due to the policy of carrying out extensions initiated by 
the manager of the works, and the managing: director, and rendered 
possible by the provision of funds by the share and debenture 
holders. But while the works were quite suitable as far as they 
went, the company was not at the end of capital outlay, which, if 
the business was to extend, they must face. They had a large field 


open to them, and for them to stand still was to go back. The 


extensions necessary are in order of urgency as follows: 


1. A water jacket blast furnace to smelt elag of which we have a considerable 
ueni on the ground, and shall make continually more as our output increases. 

he existing furnace is wasteful and worn out. 

2. A railway siding into the works. This will lead to considerable economy. 
The manager has taken infinite trouble over this project, and all the detai 
are nt last settled. He informs us that any long delay in carrying out this work 
after his negotiations with the Government (who you know own and work the 
railways) will have a bad effect on the credit of the company. 

8. Itis also & matter of necessity that there should be ample funds for the 
purchase of raw copper and stores. 


The problem before the board was how to raise this amount. They 
suggested the conversion of the present £75,000 of 8 per cent. deben- 
ture stock into £100,000 6 per cent. debenture stock, redeemable, 
say, in 20 years They purposed making this issue a public issue in 
order that they could go to the Stock Exchange and ask for an 
official quotation, for it was undoubtedly one of the drawbacks of 
the stock that there was no free market in it. The balance-sheet 
showed that copper and stores were valued at no less than 
M. 999,560.00, or, in round figures, £50,000, and sundry debtors 
amounted to M. 353,020.00, or, say, £17,600, therefore the deben- 
tures would have, over and above their security, an asset of about 
£37,000, in addition to the factory, the land, the extremely valuable 
water-power, plant and machinery, and goodwill to cover the 
£100,000 debenture stock. They would also have a first charge over 
the patents in Austria and Hungary. 8 per cent. was an excessive 
amount for them to pay with such a security, and it was incom- 
patible with their duty as directors to allow this payment to run 
on longer than could possibly be helped, and they asked the 
support of both share and debenture holders in carrying out 
the conversion. If they did not receive a fair amount of 
support, the directors would have to consider the question of going 
outside the company in order to place the stock. Shareholders 
would be advised by circular in due course. They have no fear as 


- to the future. They were doing good business at good prices, and 


certainly could not see why they should not continue to do so, and 
continue to progress as they had progressed in the past. The board 
felt proud that this company should be the first of all the Elmore 
companies to pay a dividend from profits earned by the working of 
the process to its original shareholders. It was a great pleasure to 
them to pay even the small dividend of 1} per cent., and there was 
every reason to believe that at no distant period an improvement 
may be expected on that figure. 

The adoption of the report was seconded by Mr. JoHN HEAL. 

The meeting was then addressed at considerable length by Mr. 
J. H. Duncan with reference to a circular which had been sent 
out by himself and the Marquis d’Hautpoul as representing the 
English Electro-Metallurgical Company, and to a circular issued by 
the board in reply. He proceeded to deal with what he termed 
misleading statements in the directors’ circular, and detailed offers 
of financial assistance which he had brought before them at different 
times. He advocated the appointment of a committee of share- 
holders to confer with the directors on the question whether capital 
could be raised in shares somehow or other, so as to prevent the 
heavy load of debentures hanging over it, an industrial company, 
like à sword of Damocles. 

The CHAIRMAN said that if any of the statements in their 
circular reflecting upon Mr. Duncan were erroneous, they apologised 
for them. 

The report and accounts having been adopted, the CHAIRMAN 
moved the declaration of a divideud of 5 per cent. on the preference 
shares, and 1} per cent. on the 62,911 ordinary shares. 

Mr. GARNETT seconded. 

Mr. Duncan asked whether the directors thought they would be 
able to carry their 6 per cent. proposal through, as, unless they 
could do so, it seemed a pity to take several thousands of pounds 
out of the company to pay these dividends. 

The CHAIRMAN said that they had every reason to believe that 
they would carry it through. "The motion was then carried. 

The CHAIRMAN then proposed the following resolution :— 


That the borrowing powers of tbe directors be increased so that, in addition 
to the amount of any temporary loan or overdraft not exceeding £5,000 from the 
company’s bankers, they may borrow £100,000 by the issue of debentures or 
debenture stock bearing interest at such rate, and repayable at such premium 
not exceeding 10 per cent., for such term and upon such conditions as the 
directors may think fit, which issue, or the proceeds thereof, shail be used, in 
the first place, for the purpose of exchange for, or payment off of, the existing 
issue of £76,000 of 8 per cent. debenture stock. 


This was seconded by Mr. Harry ELLIS. 
Mr. Duncay, in a further speech, moved an amendment that the 
resolution be not put to-day, but that the meeting be adjourned for 
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a month; a shareholders’ committee to be appointed to consult 
with the board with regard to their proposition as to borrowing 
powers. 

This having been seconded by the Marquis D'HAUTPOUL, was put 
to the meeting and lost, the original motion being passed by a large 
majority. i 

Mr. Garnett was re-elected a director, Messrs. Cooper Bros. and 
Co. were re-elected auditors, and a vote of thanks to the chairman 
closed the meeting. | D ae d 


Calcutta Electric Supply Corporation. 


THE directors’ report to be presented at the annual meeting to be 
held at Cannon Street Hotel, on Wednesday, May 8th, at 2 o'clock 
p.m., reads as follows :—" The directors have pleasure in submitting 
herewith the annual statement of accounts and balance-sheet for 
the year ended December 31st, 1900, made out in the form pre- 
scribed by the Board of Trade and generally adopted by electric 
supply companies in thiscountry. The capital expenditure, which 
at the end of the year under review amounted to £118,266, includes 
& sum of £4,330 for the purchase of a site for the new generating 
station in the Alipore district. The license for the Alipore district 
was Officially gazetted on September 12th last. The designs for the 
station are prepared, part of the necessary plant ordered, and a 
large supply of material for mains shipped to Calcutta. The number 
of units of electrical energy sold during the year were 199,829 for 
lighting, and 213,121 for power (total 412,950 units), and the gross 
revenue from all sources amounted to £11,147 15s. 8d. The working 
costs were £5,752 17s. 4d.,80 that the result of the year's operations 
was a net profit of £5,394 18s. 4d. Exchange is calculated at 1s. 4d. 
per rupee. To this sum must be added £651 15s. 9d. the balance 


from last year, and £306 4s. 4d. amount of interest on deposits at . 


bankers, making together £6,352 18s. 5d., less the interim dividend 


£1,436 9s. 10d., leaving a balance of £4,916 18s. 7d. available for 


distribution. The directors proposed to place £2,500 to the credit of 
depreciation account, to pay a final dividend at the rate of 4 per 
cent. per annum on the paid-up share capital, making with the 
interim dividend 33 per cent. for the year, and to carry the balance 
£327 7s. 9d. forward. During the past year the board have issued 
10,000 additional shares at a price of £5 10s. per share, the premium 
on the issue, £5,000, being placed to reserve fund. During the year 
1900 there were 294 houses connected to the mains, the total number 
of houses on the system at December 31st being 409, the equivalent 
connections in 8-c.P. lamps amounting to 28,748, an increase during 
the year of 19,285 lamps. During the year the running of the 
station has been good. In September last abnormal rains were 
experienced in Calcutta, over 40 in. having been registered in a 
singie week. As a result several weak places developed in the 
underground mains, but by the exertions and skill of the company's 
engineering staff, the difficulties were surmounted with but little 
interruption in the supply. The popularity of the electric ceiling 
fans continues to increase, and it is anticipated that & very large 
number will be in operation in Calcutta before the close of the 
present year. There is every indication that the current year will 
be prosperous, as numerous applications from customers are received 
by each weekly mail. The directors have appointed Mr. James 
George Henry Glass, C.I.E., late chief engineer and secretary Public 
Works Department in Calcutta, to be a member of the board, to fill 
the vacancy caused by the death'of Mr. Harrison Hayter. In accord- 
ance with the articles of association, Sir Guilford L. Molesworth 
retires by rotation from the board of directors, and being eligible, 
offers himself for re-election. The auditors in London, Mesars. 
J. H. Duncan & Co., chartered accountants, and in Calcutta Messrs. 
Lovelock & Lewis, chartered accountants, also offer themselves for 
re-election.” 


Callender's Cable and Construction Company. 


Tum directors announce the result of work for 1900 as showing a 
credit balance of £70,547, with £8,222 brought, forward, making 
together £78,768, from which the directors write off for deprecia- 
tion £7,246, and, to machinery renewal fund £3,000, and after 
paying interest on debentures and preference dividend there is left 
net available £56,972. It is proposed to place to reserve, thus 
bringing up this fund to £100,000, £23,616, to pay the usual 
dividend on the ordinary shares of 10 per cent., and bonus of 5 
per cent., making 15 per cent. in all for the year, part of which has 
already been paid as interim dividend, leaving to be carried for- 
ward £10,856. 


Salisbury Electric Light and Supply Company. 


THE fifth annual general meeting of this company was held on 
April 23rd. "The report stated that the progress made by the com- 
pany during the past year had been satisfactory. The numbers of 
consumers had increased from 148, with 6,228 lamps connected, to 
210 with 9,795 lamps connected, whilst the sales had increased from 
£1,165 to £2,320. The profits on the year's working amounted to 
£1,568 10s. 4d., and after working off tbe debit balance from last 
year of £206 7s. 9d., and payment of £1,230 19s. 6d. interest on 
debentures and loans, there remained a balance of £131 3s. 11d., 
available for dividend on the ordinary shares. The directors 
recommend a dividend at the rate of 3 per cent. per annum on 
the ordinary shares, carrying forward a balance of £21 10s. 1d.to 
the next account. The report was adopted, and the retiring director 
(W. M. Hammick) was unanimiously re-elected, | 


Calcutta Tramways Company. 


Mr. E. C. MoreGan presided at the meeting of this company, held 
at Cannon Street Hotel, on 25th ult. He said that at the meeting 
last year he informed the shareholders that a contract for the elec- 
trical equipment had been concluded, but that they would them- 
selves have to erect the power house and the necessary sheds for 
the storage of the cars. For this purpose three valuable plots of 
freehold land had been purchased. The contractors had also been 
active in the prosecution of their work, which was proceedimg 
rapidly. They had to thank the Government Telegraph Depart- 
ment and the Telephone Company for the manner in which they 
had been met on all matters where there had been a question of 
telegraphic or telephonic disturbance, and the arrangements which 
had been made would, he hoped, avoid any possible friction with 
those important corporations, and obviate all delays which might 
occur in the solving of any question as to interference. He had also 
to acknowledge the fair spirit which had characterised the dealings 
of the Municipality and the Government of Bengal. with the 
requests which from time to time had been made to them on the 
part of the company in connection with alterations rendered 
necessary by the new system. 


St, James's and Pall Mall Electric Light Company. 


AN extraordinary general meeting of this company will be held at 
Carnaby Street, on Monday, May 6th, at 3 o’clock p.m:, when the 
subjoined resolution will be proposed : — 


That sub-section '*3" of clause 8 of the memorandum of association of the 
company be altered by the addition after the word“ companies“ in lines five 
and six thereof of the words “or guarantee the repayment of the principal 
moneys and interest secured by the debentures, mortgages, stooks or obligations 
of any such companies," and that the objects of the company be extended 
accordingly, and that the directors, be author sed to apply to the Court to 
7 this resolution under the Companies’ Memorandum of Assoc'ation 

ct, E i 


Accompanying the above notice, shareholders have received 
another circular which reads as follows :— 


I am RE the directors to send you the enclosed notice of an extra- 
ordinary yene meeting to authorise an alteration in the memorandum of 
association of the company. At the present time the memorandum of the 
company authorises the directors, amongst other things, to promote and form, 
or to assist in promoting and forming, any companies or associations for or in 
connection with any of the purposes of the company, and to issue or guarantee the 
issue of, or the payment of interest on the shares, debentures, mortgazes, stocks 
or obligations of any such companies, and to take, hold and dispose of any 
shares or securities thereof. It will be seen that this authorises the company 
to guarantee the issue of debentures, &c., of another company, or the payment 
of interest upon such debentures, &c., but does not authorise à guarantee of 
the principal secured by such debentures, &c. The Central Electric Supply 
Company, Limited, which has been authorised by Act of Parliament to erect 
works for the supply of electricity to the St. James's and Westminster Companies, 
will require to raise money on debentures or mortgage for the construction of 
the generating station at Grove Road, 8t. John's Wood. In order to raise 
these moneys on the best terms possible, it is desirable that a guarantee for 
both principal and interest should be given jointly byethe St. James's and Pall 
Mall Electric Light Company, Limited, and the Westminster Electric Supply 
Corporation, Limited. The Westminster Company has power by its memorandum 
to give such a guarantee, but it is not clear that the memorandum, to which 
reference has been made, gives such power to the St. James's Company. It is 
to give this power that the meeting is summoned. A special resolution will 
have to be passed—that is to say, a resolution passed at one meeting, and 
confirmed at a second meeting. The resolution will then have to be approved 
by tne Court of Chancery upon a petition to be presented by the company. 


Cuba Submarine Telegraph Company. 


THE directors’ report for the half-year ending December 31st, 
1900, to be presented at the meeting to be held on May 8th, reads 
as follows :— | 


The directors beg to submit, duly audited, the balance-sheet &nd &ccounts for 
the half-year ended December 81st last. From these it will be seen that the 
total receipts (including the balance of £5,204 158. 4d. brought from last accouTtt) 
amount to £16,175 6s. 2d., and the gross expenditure to £5,502 17s., leaving a sum 
of £10,672 9s. 2d. to be dealt with. The dividend on the preference shares will 
absorb £8,400, ana leave £7,672 98. 2d., out of wbich the directors recommend 
the payment ot a dividend at the rate of 4 per cent. per annum on the ordinary. 
shares, free of income-tax, the balance, £4,472 9s. 2d., being carried forward to 
the current half-year. The cables have continued in good working order 
throughout the half-year The negotiations between the Foreign Office and the 
Government of the United States, referred to in last report, regarding the pay- 
ment of the subsidy of £2,000 per annum in arrear since January, 1899, and the 
claim for damages done to the cables during the Spanish-American war, still 
continue. The directors regret the delay in the settlement of these questions. 


. 


Oriental Telephone and Electric Company. 


Sia A. COLVILLE presided at the annual meeting held at Cannon 
Street Hotel last Friday, and in moving the adoption of the report, 
which has already appeared in our columns, said that at last 
years meeting the directors held out anticipations of increased 
dividend; circumstances went well with them, and their antici- 
pations had been fulfilled, they having proposed an additional 1 per 
cent. The surplus remaining at the end of the year was rather more 
than in a previous year. Instead of again placing £3,000 to the new 
reserve fund, they proposed that only £2,000 be invested, and a 
larger sum carried forward, namely, £2,700 against £1,500 last year. 
The reason for this was that the capital requirements of the com- 
pany, both for the electrical branch and the telephone construction 
branch at the different centres, necessitated the employment of all 
available funds. In the accounts appeared an item of £3,890 tem- 
porary advances on £4,000 consols. Those belonged to the capital 
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reserve fund, not to the new general reserve fund, and should have 
been sold when funds were required, but as a great fall took place 
in consols, they decided to raise a temporary loan instead of selling 
them. In Egypt the placing of telephone wires underground is to be 
completed 80 a8 to be ready for the business season in October. Mr. 
Gréwing, jun., was making a tour of all their important companies in 
eastern seas, including the Straits, India, and Burmah, and was per- 
sonally acquainting himself with the requirements of the different 
centres and the staff. As to the outlook, with ordinary caution they 
ought to do as well this vear as last. In reply to a shareholder who 
asked whether the electrical agency business was sufficiently profit- 
able to warrant its continuance, the chairman said that that matter 
should be prudently left with the directors to decide. "There was 
very considerable competition, and it was not desirable that they 
should show in the accounts or make more public than they could 
avoid, the amount of the profit or loss. If the directors thought it 
undesirable to go on, they would fall in with the suggestion to drop 
it. 

The report was adopted, and the resolutions declaring dividend 
and re-electing directors and auditors were also carried, two share- 
holders expressing the opinion that £1,400 was rather a large sum 
for directors'fees. "The solicitor explained that by the articles they 
were entitled to draw £1,500. 


Imperial Tramways Company.— This company has 
been raising further capital for the purpose of paying up its invest- 
ments in the London United Electric Tramways. Holders of the 
debenture stock, preference shares, and ordinary shares of the 
Imperial Tramways Company have been offered the opportunity of 
making application for a further issue of 10,000 Imperial 6 per cent. 
cumulative preference shares of £10 each, ranking pari passu with 
the existing preference shares. The issue price is £12 10s. per share. 
Applications had to be lodged with the company 's bankers, the 
Bank of England, Bristol, by May 1st. 


Stock Exchange Notices.—Applications have been 
made to appoint a special settling day in and to grant a quotation 
to—Charing Cross and Strand Electricity ‘Supply Corporation, 
Limited—Provisional certificates for £250,000 4 per cent. debenture 
stock. The Committee has also been asked to allow the following 
securities to be quoted in the Official List:—Bournemouth and 
Poole Electricity Supply Company, Limited.—Further issue of 
1,500 ordinary shares of £10 each, fully paid, Nos. 6,001 to 7,500; 
and 1,500 cumulative preference shares of £1 each, fully paid, Nos. 
13,601 to 15,000. 


Submarine Cables Trast.—The report for the year to 
April 15th states that the revenue, including £74 brought forward, 
amounted to £24,976. The expenses amounted to £1,383 and the 
payment of the coupons to £20,061, leaving a balance of £3,532, out 
of which the sum of £3,487 has been transferred to the redemption 
fund, leaving a balance of £44 to be carried forward. 


Prospectus.— The list of applications was open until 
Wednesday for an issue of 6,400 non-cumulative 5 per cent. pre- 
ference shares of £10 each in the British Columbia Electric Railway 
Company, Limited. The necessity for raising new capital was 
explained at the recent meeting of the company. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending April 
96th were £553; corresponding week last year, £457; increase, . 
Total to date, £7,291 ; ; corresponding period last year, £6,582; increase, 
£702. Miles open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending April 
27th were 4817; corresponding week last year, £394; decrease, £47. TOM 
to date, £8,590 ; corresponding period last year, £3,919; deorease, £329 


Bristol Tramways and Carriage Company.—The receipts for the week 8 
rii n were £4,644; corresponding period last year, £8,021; increase, 


Central London Railway.—The receipte for the week ending April 27th. 


were £6,611; pre revious week, £6,448; increase, £169. Total receipts to date 
(17 weeks), £1 ,595. Miles open, 6. 


City and South London Railway.—The receipts for the week ending April 
28.h were £1,811 ; 1 g week last year, £1,274; increase, (Moorgate 
extension open) £567 otal to date, £33,861; correspondin poroa last 


year, £20,968; increase, £12,898. Miles open, i901, 42; 1900, 


Dover Corporation Tramways. —The receipts for the week ending April 
Zith were £208 4s. 10d.; oorresponding week last year, £166 12s. 6d.; 
increase, £36 12s. 4d. I eg to date, £2,871 58. bàd.; corresponding period 
last year, £2,653 13s. ; increase, £217 128. Od. Miles of track open, 8; 
Car miles run, 1901, 5, ; 1900, 4,931. Number of cars, 1901, 11; 1900, 11. 


Dublin United Tramways Company. re iie be for the week ending 
April 26th were as follows :—D. " ectric cars, £3,618 5s. 7d.; 
D. 8. D. Co., electrio cars, 2850 tke lld.; total £4,470 1s. 6d. 3 corre- 
sponding week last year—D. U. T. Co., electric oars, £4, O78 03. 8d.3 a 
horse cars, £60 18s. 5d.; D. 8. D. Co. electrio cars, £i, 176 28. 9d. ; 
£5,815 1s. 10d. ; decrease, £815 0s. 4d. ; aggregate to date, £65,016 6a. a: 
aggregate to date last year, £67,052 4e. Id.; decrease, £2,005 17s. 6d. The 
mileage worked is 45 miles electrically, as against 42 miles electrically, and 
2 miles by borses. for the corresponding period last year. (Review in 
Phoenix Park and Queen's visit, 1900.) 


Total to date, £25,919; corresponding 


period last year 223.008 increase, 
£2,016. Milas open, 6 miles 57 chains. "es 


STOCKS AND SHARES. 


Wednesday Evening. 

THE customary May-Day holiday on the Stock Exchange was quite 
sufficient excuse for many members to absent themselves altogether 
for the first part of the week. Business in the investment depart- 
ments is, therefore, comparatively inactive. With the price of 
Consols standing below 943, there is still no inducement for the 
capitalist to buy gilt-edged securities returning between 3 and 4 per 
cent. on the money. But with the new loan comfortably floated, and 
with the certainty that the Government cannot come upon the 
market for more supplies of cash at present, the position stands 
every chance of improvement, and it should not be long before 
investment markets receive that proper share of public attention 
which has been denied to them for so long. 

Speculation is all but rampant in the Stock Exchange, and the 
wild fever engendered by the boom in American rails has caught 
Anglo-American Telegraph stocks in its train. The rise in these 
forms the principal feature of the week. Both Ordinary and 
Preferred are points better, but the main excitement is concentrated 
upon the Deferred stock. A week ago it stood at 84, and the market 
had a sickly look about it even at that price. Since then the price 
has been up to 11j,relapsing to the fractionless figure. German 
competition is forgotten for the time being, and rumours are circu- 
lating to the effect that America is buying the stocks; a very 
unlikely story. Commercial Cable and Submarine Cables Trust have 
hardly been mentioned during the. week, but some attention has 
been turned to Direct United States, which caused the shares to 
change hands freely about 10. The par value, it is worth remem- 
bering, is £20 per share fully paid. 

As regards the Far East quotations, Eastern Ordinary stock hangs 
fire, the price having drooped below 140. At this stage it is 
generally pretty safe to buy the stock. Eastern Extensions are now 
quoted ex dividend and bonus, and making allowance for this, the 
price has sympathetically slipped back with Eastern Ordinary. 
Western Telegraph descriptions are unchanged on the appearance 
of the report, which tells of a profit or £163,925 for the half-year 
ending with the last century. 

In the electrical supply market the sharp advance in Metzo- 
politans claims first notice. The recent fluctuations in these shares 
are especially interesting, as illustrating what may happen to other 
electric lighting shares should the local authorities obtain Parlia- 
mentary powers for competition with existing companies. It was 
not so long ago that Metropolitans were standing at 17. From that 
they fell to 104 on fears that Parliament woald confirm the Board 
of Trade Order granted to the Marylebone District Council The 
Bill has now been temporarily withdrawn, and we understand that 
fresh negotiations have been opened up for the purchase of the 
undertaking by the Marylebone authorities. Whoever it is that has 
been purchasing Metropolitans this week, the market attributes the 
buying to people who seemed to have early information about the 
withdrawal of the Bill. 

Charing Cross Debentures are 2 ipremium, and British Insulated 
Wire new stock is 3 premium. London Electric Preferences are 
decidedly harder, having been bought on the meeting. The unsatis- 
factory report was fully explained at that function, and those who, 
in the words of a Stock Exchange shareholder, “ went to throw 
bricks at the Board,” left the meeting as happy as April lambe. 
Edmundsons are hard, and the tone amongst the higher-priced 
Supply shares is good all round. 

Central London shares are strong on the continued prosperity of 
the line as evidenced by its traffic receipts, and on the success which 
has attended the opening of the new electric tramlines in the West 
of London. There seems to be no reason why the shares should not 
gradually advance to over par, as they did last year. City and 
South London stock has enjoyed a little vogue, and the Ordinary is 
now 50 once more. It is thought that the cricket season will help 
the company largely, as heretofore, and cricket is on the verge of 
beginning. Waterloo and City is unchanged. Great Northern and 
City Preferred “ A" are £9 ex a dividend of 2s. 93d. per share. 

British Electric Tractions are quiet. Mr. Pierpont Morgan has 
perhaps got his hands too full of ships to trouble about traction 
enterprise at the moment. British Columbia Electric Railway new 
Preferences are hardly marketable, being very much the same as 
the existing shares, quoted at 10}. The Ordinary are 7, and the 44 
per cent. first mortgage Debentures 99 per cent. for the £40 bonds. 


Some few bargains are being done in Merthyr Electric Traction 
and Lighting shares, but some shyness has been shown in making a 
market because of the fact that a Debenture issue is shortly to be 
placed in front of the Preferences now offered. 

. Owing to the Callender's dividend not being raised, the price of 
the shares was slightly lowered. Still. 15 per cent. for the year 
cannot be called bad by any means, and at the current quotation 
the yield is exactly 5 per cent. to a buyer. Other manufacturing 
shares are uninteresting. There has been no further fall in National 
Telephone Ordinary. 
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Stock Closing Closing during 
Present or Dividends for 
mm sam CEDE ME MEC. 
1808. | 1899. | 1900. Highest. | Lowest. 
96,900 African E J Debes Debs. eee 100 eee eee eee 99 —108 . 99 —102 99 . 
119,700? Amazon Telegraph 5 Y Debs., Nos. 1 to 1,250 Bed. .. | 100] ... és we | 55 — 65 55 — 65 
832,700] Anglo-American ph . ive aus . Stock £3 9s.| 73/6 | 34% | 50 — 53 53 — 56 65 
8,088,540! Do. do. 6 ** Pref. 0 eee oes Stock 6 6 V 6 94 —- 96 97 — 99 984 946 
3,088,540“ Do. do. Deferred ...  .. . Btock|18s. Vel 7s. | 5s. 81— 88 10f— 114 | 118| 85 
44,000 Chili Telephone, Nos. 1 to 44,000 eee ote eee eee 5 3 4 $ eee 33— 32 34— 32 eee 
18,888, 800 Commercial Cable econ 8 8 .. 1175 —185 175 —185 $i 
1,589,496 Do. do. Bterling 500 year 4 % Deb. Stock Red. sae ses .. {100 —102 100 —102 | 1012 | 101} 
16,000 Cuba Telegraph eve eon eee ees ee 10 8 7 y ^ ove 71— 8$ 7— 84 
l 12.931 Do. 10 96 Pret eee ooo een eee eo i 43, 43, y. — 17 18 — u 163 vee 
, Direct "iind egra eee eee eee e — 4 — eee eec 
5000 Do. do 10 Cum. Pref. coe eee ee eee sec ese 9 — 10 9 — 10 eee ee 
80,000! Do. do. 4 Debs. eee eee [III 50 eee ees eve 100 —— 104% 100 —10495 TT) ees 
108,300/| Direct West India Cable, 4 9 , Reg. Deb. ves - . 100 ... - .. | 99 —102 99 —102 T - 
4,000,000 | Eastern Telegraph, € 8 ero. „ awe Stock 7 9,1 7 Xx . [197 —142 135 —140 | 138 135 
1,826,888 Do. Pref. Btock 100 | ... s. .. | 9 — 94 91 — 94 
1.482, 2687 Do. A Mort. Deb. Btock Red. ... [Stock] ... ése eee 1113 —117 111 —1l5xd| .. 
950,000 | Eastern Extension, Australasia, and China Telegra 10 7 N 7 |14 — 143 133— 14 | 13j 
50,000 ` Do. Nos, 250,001 to 300,000 (is at £9 pm. all ER eO] 100. |133— 144 | 19)— 1xd| ... | .. 
$20,000 Do. 4 95 Deb. Stock B " 1 uS I Stock] ... - . |111 —116 111 —116 ase oe 
and South African. T legna 4 0 ö oa 
300,000] { Eastern ipai T Deb. ) 100 | ... | «|. |99 —102 | 99 —102 
200, 50 and rast (Mauritius Suh) SA: 25 Tr: TTI eee 101 —104 101 —10495 TT eve 
180,297 dicte Telegraph an m oo. | 10 5 5195 | ... 93— 10 91— 104 9134 
150000 Great North Telegra NALE 8 10 0 123 "ETE 7 
t orn p 0 — 5 — soo eee 
Halifax and Bermuda Cable, 4j Lat Mort. Debs, 2% — 
er 1 me within On. 1 to 1,200, Red. 22 o 10 % ög 10 % H 102 " 102 eee ooo 
[) egraph coe ees eee eee eee — 48 TT 48 een ET 
00,0007 London Pistino-Brasilian Telegraph, 6 Y Debs. ... ..| 100| .. .. |108 —106 |103 —106 jv s 


4 
590,000 National Telephone, 1 to 590, 000 eee eee eee eos l 5 6 5 3$ 22— 8 2 
16, Do. 6 Oum. 1st st Pref. oes eee eee 10 6 6 10 = 12 10 — 12 104 3 
15,000 Do. ` 6 Cum. 2nd Pref. TT ee 10 6 6 10 — 12 10 — 12 0 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250,000 | 5 5 5 4— 44 37— 43 48 93i 
2,000, 0007 Do. 83 87 — 90 87 — 90 
500, 0007 Do. 4% Deb Red... 95 — 98 95 — 98 . . 


. Btock 1 es 
171,504 Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid 115% 
100,000 Pacific and E European Tel, 4 % Guar. Debs., 1 to 1,000 . | 1 


680 | Montevideo Nos. 1 to 72,680...) 1) .. - a oe ees 
R 1 C 
* 
% 
% 


5 
5 
6 
5 
$4 % Deb. Stock Rec.. Stock) 3 3i 
5 
5 
7 


00 | «. 
11 839 Beuter's. eee eee eee eee 8 5 y ^ 7 xd 83 74— 8 eee 
3,981 Submarine Cables Trust eee ese eee ous soo Oert. I) e 120 — 125 120 —125 0 
re 000 United River Plate Telephone eee 5 6 V eae 4 5 4$— b ee ee 
40,000 Do. do. 5 % Cum. L pret. Nos. 1—40, 000 5 .. vus ves 44— 51 44— 5 ise eae 
179,947! Do. do. b V De eee vee Stock eee eee eee 103 —106 108 —106 eee eee 
171, 000 West. African Telegraph, 5 V Debs. 100 TI eee oes 97 —100 97 —]100 one eee „ 
90,008 West dae of America, Nos. 1—30, 000 and 53, 001—859, 008 24 eo" eee I i-— 2 4— 2 eee eee l 
150,000: Do. do. 4 y ^ Deks., MERE Lair 500 gua. by Bras. 8 Bub. Tel 100 coe [Il eee 99 — 109 99 —102 oe ove 
207,990 | Western Telegraph, Lied., N „ 107%] 7%| .. | 132— 144. | 134—144 144 137 
75,000 Do " rf Deke and series, 1908 Im) 100 eve eee eee 101 —]104 101 —104 eee eee 
$48,7777 Do. do. Deb. Stock Red. [II [TII 100 eve eee eee 102 —105 103 — 105 cee 000 
89,921 West India and P uas ph ooo eee vos ecc 10 2 % i% eoe i— i i— i eee TP 
Do. do. do. 6 Cum. 1st Pret. 90 10 ETT eve TT) 6 R 7 6 — 7 63 68 
4,669 Do. do. do. 6 Cum. 2nd Pref. .. 10 eee eve ese 5 — 7 b — 7 eos eee 
‘80,0007 Do. N do. do. 5 y 4 Debs., Nos. 1 to 1,800 100 eee eee 103 —106 103 —106 ees eee 
ELECTRICITY SUPPLY COMPANIES. 
| 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5:6 $62,625, 78— 8 73— 83 e 
12,000 Do. do. 7 95 Cum. Pret.... b 0 yee ove 83— 9 e = 9 eve 
80,000 n cdm er n e o] 5 8% X o X 9—10 | 9 — 10 P 
000 Chelsea ectri J. [TI — 
150,0002 Do. do. PP ão. — Deb. Stock Red. . Stock eee eee 0 109 —112 109 —112 0 SN 
70,579 | City of London Electric nting, 40,001—110,879... 10 | 6 47 0 8)— 94 — 9 
400,000! Do.. Deb. Btock, Lc dae at £118) all ‘paid eee eee ee 0 122 —127 122 —127 . "TII 
40,000 | County of Lon & Brush Prov. Ord. 1—40,000 | 10 | nad |4 4 8 — 9 8 — 9xd T: 
20,000 Do. do. do. „ 40,001— 60,000 | 10,69?$, 6 6 11 — 12 11 — 12xd ni . 
200,000! Do. 41 % Deb. Stock, Prov. 19 (al paid) Bd... si 106 —109 |106 —109 
35,500 | Edmundson's Elec. Corp., Ord. Shares ‘i 5.79) | .. ia 5 — 5 — 51 5i 54 
13,363 Do. 2 6 % Cum. Pref. "P TI eee TIT TD 51— 6 i 5§— 6 
75,0001! Do. 44 95 let Mort. Deb. Stock. ... 100 ss .. 103 —106 103 —106 


: 21,000 N and Knightsbridge Electric, Ord. NEP ake ‘a 
90,000 do. 495 Deb. Stock |Stock| .. | .. | .. 101 — 101 102 —106 
8 


110,000 1 Electric Saale Corporation, Limited, Ord. 


49,840 | — Do. do. do. 69 Pref | 5/69 | .. | . | 99— 4 | 4—.5 |i 
250,000: do. un do. 4%, us Db. Stock Rd. Stook „ eou e ae 
85,000 Metropolitan Electric 7. 10¹ to ‘us "E 01— 12 121 | 10 

000. „ int M Debenture Stock... . 10 —113 110 —113 1100 
250,000? 05 3$% Mort. Deb. Stock Red. [Ir eee Stock eae ooo (ry) 96 — 99 96 — 99 
6,452 | Notting Hill Electric hting es m" -— * 10/6 7 7 1 164 | 15§— 164 16 

40,000 ; St. James’s and Pall Electric Light, Oord ies 5 14495 14495 144 131— 144 14 — 15 

20,000 Do. do. 7 % Pref., 20,081 to 40080 | 5 7 91 | : 
150,000! ea 1 8 St Deb. Stock E er p Ert n — 0 i jas 
12,000 | Bmi Market Blect. ; A à i = TEN 

50,0007 Do. Nr á Deb. TT TT) 100 eee eee ees 80 — 90 80 — 90 oe oe 
65,000 | South London Electricity Supply, eee i eae 5 .. aoa T" 21— 31 24— 34 

79,900 | Westminster Electric Supply, Ord., 101 to 80,000. . 5 12 % 13 % 10495 | 114— 128 | 12 — 13 128 12 

* Bubjeot to Founders Shares, avt vide on Liverpool Stock 
otherwise stated all shares are deferred warrants, being capital. 
v Dividends marked L consisting of the inter paul of ume Test imd the Ons ort al tae the next, 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present : 
NAME. Quotation uotation week erded 
Issue. April 24th. bow 1st. May Ist, 1901. 


Highest Lowe 
20,000 | British Aluminium 7 Y Cum. Pref. . $us Hh 
300, 0001 Do. do. 5 Y 1st Mort. Deb. Btock Red. E 
45, 000 | British Electric Traction Ta EA 
50,000 Do. do. 6 % Cum. Pref. abe Bs eee 


71— 8 | 74— 84 
91 — 95 |89 — 93xd| .. | .. 
15 —16 15 — 16 15$ | 154 
111— 123 12 — 13 Dig MG 

119 —122  |19 —122 | 1214 | 120 

W— A| W— a| e | 


50,000 if Do do 6 % Cum. Pref., 1—60, $5— wl &— à ah 
500 |f Do. do 41 Y 1st Mort. Deb. 85 — 90 | 85 — 90 5 
70,000 | British Insulated Wire Orc. 5 15⸗½ 20 1 15 J 10 — 11 10 — 11 10 
70,000 | Do. do. 69, Cum Frei. — 5 Pai MEHR 71— 64 | 58— 6i 
90,000 | Brush Elecl. E 1 to 90,0000 jas 2 5 3 6 & - 18— 13 1B— IZ xd 
90, 000 Do. o. ” Non-cum. 6 % Pref., 1 to 90,000 dis 246 6 T 2 — 2} 2 — ?2łxd 
125,0007 Do. do. 43 J Perp. Deb. Stock ...... |Btoek| ... | .. | . . 103 —108 103 —108 
108,710! Do. do. 44 % Perp. 2nd Deb. Stock „Stock 101 —103 101 —103 
30,000 | Callender's Cable . „Nos. 1—90, 000 5 15 * 15 5 x 15 5 % 15 — 16 144 — 154 
40,000 Do. do. 5 V Cum. Prei. ies 5 54— 6 51— 6 
90,000! Do. do. 43 % 1st Mort. Deb. took Red .. [Stock] ... | .. | .. 109 —113  |109 —113 
206,297 | Central London Railway, Ord. Shares si ..| 10| .. m ies 9 — 9i 91— 94 
* 78,703 Do. do. Pref. half-sharés .. £6 des B su m - 4$— bł 44— 
78,703 Do. do. Def. do. PS 5s T b 44— 48 44— 5 
855,000 ouy and Seuth London Railway Stock 24%) 13% 13%, 46 — 60 50 — 53 
37,500 | Do. do. Ord. shares Noa: 22 501 to 60,000 .. * 10 iss 4— b 5 — bi 
54,000 | Crompton & Co., Nos. debi sed sae Dd i d 3| 6 * 74%, see 9)— 4 34— 4 
e 0 o 
100,000? | Do 6 yid pri Tm ie 54 „„ 100 —103 101 —104 
99,261 ison & Swan Utd. El. Lgt.,“ A” shares, £3 pd. 1 to 99,261 5 6 7 6 7 11— 2 11— 2 
17,189 Do. do. do. 2e oe 01—017,139 5| 6 6 3— 4 3— 4 
$44,023; Do. do. do. 4% Deb. Stock Red ss | 100} ,.. 8 .. | 87 — 89 87 — 89 
100,000! Do. do. 5% 2nd Deb. Stock Prov. OOTAN on 100 | ... sve *. | 94 — 98 94 — 98 
112,100 | Electric Construction, 1 to 112,100 ... œ| 31 6 $ 6% 1j— 23 | 18— 234 
95,000 Do. í Cum. Pref., 1 to 25,000... 2| 7 ei à 24— 3 21— 84 
182, 5007 Do. Po Perp. 1st Mort. Deb. Stock Stock -— .. 101 —104 |101 —104 
9,600] Greenwood " "ost 7 Y. Cum. Pref., 1 to 9,600 .. ..| 10| 7 7 *. |10 —11 | 10 — 11 
35, ‘000 Do. do. d dx TT 5 eee 43 44% 54— 6 51— 6 
50,0001 Do. do. ort. Deb. Stock. tock! ... ios . . 107 —111 107 —111 
50,000 | India-Rubber, , ditt Perch and elem Works ..| 10 10 Y 106 . | 21 — 22 21 — 22 
$00,0001 Do. do. 4 % 1st Mort. Deb... e | 100 | a 101 —104 {101 —104 
97,500 |{tLiverpool versn Railway, Ord. aes ..| 10| 34 38% 38% 7H— 84 /7H— 85 
10,000 t Do. do. Pref., £10 paid kas ..| 10| 6 13 — 13] | 13 — 133 


97,950 Telegraph Construction and Maintenance ... ‘ide ..| 12) 15 
150,000} Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909. 100 


20,000 Telegraph Manufacturing, 72 Nos. 1t "he 1 a 5) 8 %| 13 103 — ui 10 — Hj 
840,000 Waterloo and City Railway, Ord. Stock . 100 39 393 3% 91 — 97 94 — 97 M 
+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Oonsolidated Te lephone — Construction and Maintenance, 8/-—4/- canam Amiin, and ae Electrio (410 pd.), Ord., 16—17. 
iring, 9 * 1 11. 
ord c ME mium bos *T, Parker, £10 (fully paid), 164. Pret, ais pa.) 10— 
* From Birmingham Share List, i Bank rate of discount 4 per cont. (February 21st. 1901). 
MARKET QUOTATIONS, Wednesday, May lst. 

CHEMICALS, &o. This week. Last week. Ino. or Dec. METALS. &o, (continued.) This week.] Last week. Ino. or Dec, 
3 5 ... per ow. Ln 5 . g Copper Sheet T " por ion ve p vs 
e [1] ee ec ow t. 2 e. 9 es ee ee ee 
@ n D ralio ee ae ve ber owt. 83J- . i si (Electrolytic) Bars ; Per o0 £83 £82 is 
TS er Eon) , | SA 020 2 Bat ciem aa m | 
S d » 720 ° oe 
i ; ! Per ton | 4 4 f Ebonite Rod” a ODER IB: 12 i is 
4 B ae . per ton £7 £7 f „n  Bheet di : Ber lb 6/- 5 = 
: Bleach e ot Garbon «s per en PL a, ^ 5 . . per n rh rh v 

ee oe n ee utta- pero . 2 - oe 
» ae ee e r . n ee 
a , Sulphate s add £25 405 4 Pig (Cleveland v warrants) . Eo ton 45/6 45/ 4 14d. ino. 
a Nitrate per ton £24 £24 i os w Forgings, acco &ocordirmg to per ton £11 | From £11 m 
a „ White Bugar per ton £81 £81 1 4$ , Scrap, heavy .. per ton! 70% to 72/6 | *0/- to ae 
a Peroxide .. . per ton £27 10 £31 10 e. 4 . Wire, galvanised No, 8 2. per ton 10 5 £1 5s. inc. 
i Naph ha Solvent (00% aite) pend P 90 8 " 9 Lead, English Ingot .. per ton 214 11 0 eios to dec. 
a Po ichromate, casks per . 4 es 9 99 fa] Sheet ee ee ton 215 215 ee 
a n» n per ton oo — m Manganin Wire No. 2829 per Ib n P. z 
Shane .. UN per e 84. etj 2 Mice ig original cases), small . Per Ip. Bi 093. | Bh 0 4. 
a Bul of Magnesia per ton £4 10 £4 10 sa d n " „ medium per Ib. 1/910 3/9 | 19 to 3/9 24 
a Sulphur, Sublimed Fi per ton £68 £6 be. xw d „ „ largo .. per lb. to 1/8 | 8/8 to 1/8 SA 
a s per ton £5 10 £5 10 s p Phosphor Bronse, piain oas per lb. Mek to 1/8 AE 
a „ Lump e. per ton £5 £5 ee p " ed bars & per lb. | 1/1 to 1/4 M ja e 
a Soda, Caustic (white 70%) .. Far n ate x 15 e» P vids a " dc ap reels a r^ 1/8 us 
& [I] ee ee es es . ee 
„ Bichromate, cas lb. . k Silicium Bronze Ib. |108d. to l to m 
a = 7 Sol, Magnet, sar dn d LUN desc'y'n per ton A vn ae Te oe 
LI ee 
METALS, &o. g Tin. blook .. .. .. .. person (fos 211 r ine. 
F por ton 2934 2994 vis 9 u toil Ls os ae .. per lb. 1/9 1,9 ; 
b " Sheet, in ton lota per ton 4191 £191 "s ^*^ » wire, Nos. 1 to 16 .. por lb. 1/8 1/8 
p Babbitt's metal in EET £15 to 8180| £75 1o 4100 — -. p White Anti - friction. Metals — 55 
„ „ (abe (brazed) - 2 z per Ib, 180. 104. 2 j Yarns, Cotton n, Singlo 10 101b. b'adi's per Ib. 81d. 82d. : 
» [] solid wn @e * * oe 0 e . 
; „ W 1 — ve ee 23 84. 88. ee j n» Bent Fla, i be. "x Det Ib. 414. : 
: Copper Tubes (brazed) per Ib. lid. 11d. ds | Í n Russian, 10]bs, .. per lb. di 15 s 
(solid drawn). per Ib. S po^ vs i „ Jute, 180 ibs. rove per ton) £14 5 £14 5 . 
$ Copper Bars (best selected) .. perton 5 | Zino, 8h't (Vielle Montagne ond.) per ton £21 10 £21 10s. ino. 


eapplied by |* Mesers. Thos. Bol Bons. Messrs. Jackson & Till. supplied by Messrs. P. Ormiston & Sons, 


a Messrs, G. Boor & Co. f India-Rubber, G.-P, and Tele ld 
| l & Bbakspeare. fco. 


a 
* = 
— 


T^ 2 r 
I. 


Vol. 48. No. 1,223, May 3, 1901.] 


THE ELECTRICAL REVIEW. | T" 


INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


THE annual general meeting of this Section of the Institution of 
Electrical Engineers took place at Owens College on Tuesday, 
April 23rd. | 

Dr. Hopkinson presided, and there was a large attendance. 

The Hon. Sec. read the following report :— 

The Manchester Section of the Institution of Electrical Engineers. 
Report of Committee. First Session, 1900—1901. 

The Committee have pleasure in submitting to the members of 
the Manchester Section of the Institution of Electrical Engineers 
their first annual report. Seven ordinary general meetings have 
been held at which communications were received. 

The meetings were well attended, there being an average of nearly 
100 members and friends present on each occasion. The communi- 
cations were much appreciated, and gave rise to some interesting 
discussions. 

Some of the papers read would appear in the minutes of Pro- 
ceedings issued from the central office in London. The secretary has 
in his possession a few copies of papers which will not be printed 
in the journal, and he would be glad to forward any of these which 
may be applied for. A volume in duplicate containing all the 
papers will be bound up and added to the library of the Section 
where it would be available for reference. The Committee regret 
that they have not yet been able to make arrangements for a con- 
venient place for the existing library. 

Through the courtesy of thc editors thc following papers have 
been sent to the secretary:—The Electrical World, New York; 
the Electrical Review, New York ; Electricity, New York ; the ELEC- 
TRICAL REVIEW, London; the Zlectrician, London; the Electrical 
Engineer, London; Lightning, London; Electricity, London; the 
Mechanical Engineer, London. . 

The total roll of the Section comprises 280 members approxi- 
mately, of all sorts. 

The committee were approached during the session by the Man- 
chester Society of Junior Electrical Engineers with a view to its 
members joining the Institution of Electrical Engineers, and it is 
expected that this arrangement will very shortly be carried out. 

It is proposed to print a list of members of the Section, and 
copies will be sent to all the members. 

No accounts are issued, as all expenditure is provided for by the 
central office in London. The expenditure for the year has been 
approximately £75, which came to 4s. 5d. or 4s. 6d. per head. 

The Committee desire to express their great appreciation of the 
kindness of the Council of the Owens College and Dr. Schuster, 
Professor of Physics, for allowing the meetings of the Section to be 
held in the new physical laboratory of the college. In conclusion, 
the Committee consider that they may congratulate the members 
upon a successful session and also upon tbe promise of the future, 
as they feel that the existence of the Section has been shown to be 
fully justified by the interest shown in the proceedings, and they 
hope that members will contribute as far as possible to the success 
of the coming session by the offer of papers, by attending the 
meetings, and taking part in the proceedings. 

In moving the adoption of the report, the CHAIRNAN said be did 
not know that there was much to add to the full report which had 
been presented by the hon. sec, and approved by the Committee. 
They had not only had instructive matter, but good matter 
for discussion. They bad had gentlemen of the very highest 
eminence in the profession who had responded to the request of 
the Committee, and had devoted no small amount of time and 
trouble to the preparation of the papers He (the chairman) 
thought they might agree that the quality of the papers had been 
invariably equal to that of the papers read before thc Institution in 
London. He thought the Council had recognised that by printing 
a number of the papers, or if not actually printed, they would be 
printed in the Proceedings cf the Institution. He formally moved 
the adoption of the report. 

Mr. J. J. Moss seconded, and the report was adopted. 

Mr. H. LINDLEY asked the members to pass a very hearty vote of 
thanks to Dr. Hopkinson. 

Dr. C. H. Lers said it afforded him very great pleasure to second 


the proposition Mr. Lindley had made. He was sure that in other 


ways they might show their appreciation of Dr. Hopkinson's 
services. They might carry his example to other societies. 

The vote was carried with acclamation. 

Dr. Hoprtinson thanked the members very much for their vote of 
thanks. It had, he said, been a great pleasure to him to be their 
chairman and to make any efforts he had been able to make to 
increase the usefulness and promote the prospects of the Section. 


On the Pora of Mr. H. EARLE, seconded by Mr. CoaTES, a | 


very cordial vote of thanks was passed to the hon. secretary and 
treasurer, Mr. Edward W. Cowan. . 

Mr. Cowan briefly thanked the members for the vote which they 
had accorded him. 

The following officers were elected for the ensuing session:— 
Chairman, Mr. C. H. Wordingham ; vice-chairman, Mr. H. A. Earle; 
hon. sec. and treasurer, Mr. E. W. Cowan. For the vacancies on 
the Committee: Messrs. 8. V. Clirehugh, C. M. Dorman, W. P. J. 
Fawcus, A. H. Gibbings, A. S. Giles, J. S. Highfield, A. Bromley 
Holmes, H. Lindley, G. F. Metzger, A. B. Mountain, R. C. Quin, 
and C. D. Taite. 

The CHaIRMAN then moved that the best thanks of the Section be 
given to the Council of Owens College, and to Prof. Schuster 
for the use of the room for the mcetings of the Section. He thought 
that anything which would draw together the theoretical side of 


research and the more practical side which interested them, would 
be good for the society and for themselves. 
Mr. J. FRITH seconded the resolution. As an old student of 


Owens College, he did so more especially from the debt of gratitude 


which he owed for his student days there. 

The resolution was carried with sustained applause. 

The ChARMuAN said that the hon. secretary was to have opened a 
discussion on Some Hindrances to the Development of Electrical 
Engineering in this Country,” but since coming there they had 
found that the chief demonstrator had made a very large provision 
for their reception, and it seemed best to the Committee not to have 
the discussion that night on a subject which, if discussed at all, 
would have to be very fully discussed, more particularly as Mr. 
Cowan had promised to put his thoughts into better form and 
read a paper next session on the subject. He hoped the officers 
would keep Mr. Cowan up to his promise. Dr. Lees had very 
kindly consented to give them a short description of the laboratory. 
He would ask him to do so. 

Dr. Less briefly described the various rooms of the new physical 
laboratories and the principal apparatus in them. At the close of 
his description he conducted the party through the different rooms, 
and pointed out the different articles of apparatus, describing the 
uses of the more important. 

The electrical installation and generating plant, of which a full 
description appeared in the ELECTRICAL Review of April 12th, 
naturally proved of. absorbing interest. The electrical furnace was 
made the subject of a special and lucid description by Dr. Lees. 

The electric furnace, Dr. Lmrs said, gave the highest heating 
power known. 'The furnace shown was worked at 1,000 amperes, 
n ag could get a temperature of 3, 4 or 5 thousand degrees Centi- 
grade. 

After a careful inspection of the other departments of the 
laboratory, the members of the Section separated after a most 
enjoyable gathering. 


— eÜ 
THE PAN-AMERICAN EXPOSITION. 
By ORRIN E. DUNLAP. 


Onm of the remarkable and weird features that will delight the 
crowds at the Pan-American Exposition will be the grottoes under 
the Triumphal Bridge. This bridge is near the southern entrance 
to the Exposition grounds, and is a structure of commanding pro- 
portions and surpassing beauty. It is swung from four monumental 
piers 100 ft. in height, each pier being surmounted by a sculptural 
group—a muscular youth on the back of a horse 30 ft. in height, 
which rears above amass of trophies indicative of feudalism, 
slavery and subordination to tyrannical power, the whole express- 
ing the triumphant struggle of the people of the United States to free 
themselves from the institutions of despotic ages. This group is 
named The Mounted Standard Bearer.” The piers of the bridge 
were designed by John M. Carrere, chairman of the Pan-American 
board of architects. Terminating the buttresses to the piers are 
four groups of trophies, typifying peace and power. These were 
modelled by Mr. Augustus Bukeman. Cables connecting the piers 
carry festoons, shields, flags and coats-of-arms of the various Pan- 
American countries. In niches in the side of the structure arc 
statues symbolical of charity, love, truth, patriotism, liberty, &c. 
This Triumphal Bridge is easily the most magnificent ornamental 
bridge ever erected, far surpassing the great Alexander Bridge 
which was considered the finest structure at the Paris Exposition. 
On either side of the bridge are fountains composed of groups of 
rearing horses and figures clustered about a tall pole from which a 
silken flag floats to the breeze. The fountains on the east side 
typifies the Atlantic Ocean, while that on the west side represents 
the Pacific Ocean, the one base uniting the two. The water from 
these fountains gushes forth from the side of the bridge in a 
massive waterfall into the Mirror Lakes, passing through the sub- 
terranean grottoes which constitute one of the most interesting 
features of the Exposition. 

These grottoes, which are destined to be such an important and 
attractive feature of the Pan-American Exposition, are modelled 
after the famous Buttes des Chaumont of Paris, by Mr. Rudolph 
Ulrich, the landscape architect of the Exposition. The grottoes are 
formed by two channels, each 400 feet long, passing beneath the 
bridge. The electric launches of the Exposition canals will pass 
through the grottoes, the craft passing eastward taking one channel, 
and the boats going westward the other. The channel from east to 
west will be illuminated with a pink effect, and that from west to 
east with a green effect. All lights-will be concealed. All surfaces 
in the one channel will appear in a rich red tint, while in the other 
the surfaces will be of a deep green. 

The effort has been to produce a rocky cave in close imitation of 
grotto work, and it has been thoroughly successful. Weird effects 
are produced by means of scraggy tree trunks and limbs, together 
with old stumps and rocks arranged in unusual forms, some imi- 
tating huge branches of coral shape. The roof is adorned with 
stalactites, while stalagmites of wondrous proportions and form 
appear here and there. Caverns and recesses lead off in serpentine 
channels through which the boats will pass. Cascades of great 
beauty rush out here and there, the water falling over rocks that 
glisten with a magnificence of colour of great beauty. A seemingly 
calcareous incrustation covers the top of the cavern. So perfect is 
it all that one looks about to determine the cause of the formation, 
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and wonders if it was a grand upheaval of the strata, or water, or 
both causes combined that wrought a place of such beauty and 
fascination. The very fact that you are in a cavern carries you in 
fancy to a trip through the famous mammoth cave of Kentucky, and 
your being in a boat recalls the trip on Echo River. You long to 
know if the water contains eyeless fish, and to let your voice 
awaken the never-to-be-forgotten echo of those wonderful Kentucky 
depths. There is no walking to be done in this Pan-American grotto, 
and your mind is comforted with the knowledge that there is no Fat 
Man's Misery or Corkscrew to pass through. You compare the 
beautiful illumination of these Pan-American grottoes with the 
Bengal light effects of Old Kentucky, and you realise what wonders 
the entrance of electricity to the Mammoth Cave would develop, 


especially if various features were portrayed in colour. There is . 


just a thought of the beam of a projector being hurled into the 
Bottomless Pit, and how some of the domes would sbine under 
searchlight ! : 

The effect is perfect, and the scraggy, goblin-like appearance will 
entertain and satisfy the curiosity of all who see it. The novelty 
of the creation and the unusual size will command attention, and 
no person will have seen the Pan-American Exposition who has 
not gone through the grottoes under the Triumphal Bridge. The 
passing from daylight to either of the channels will be a novel 
experience, for the eye will have to become accustomed to the new 
light in the grotto. A similar effect will be observed at night 
when the grounds of the Exposition are under the full brilliancy of 
the thousinds of incandescent lamps. When one comes out of the 
grotto the incandescent lamps will appear to shine with a double 
brilliancy, so that there will be a double enjoyment to the trip. 
By day, under glorious sunshine, the grounds and building will 
appear radiantly beautiful to the eye fresh from the grottoes, while 
at night the splendour of the incandescent lighting of the buildings 
and grounds will be greatly intensified. 

In the placing of the lights in the grottoes, Henry Ruston, chief 
of the mechanical and electrical bureau, has been exceedingly 
careful to carry out the effect intended, and asthe light falls on 
the various weird features and the pretty cascades, it will gratify 
the hearts of all, for the creation will be truly wonderful. 


GERMAN ELECTRICAL FINANCE. 


THE past year has not been a period in which numerous electrical 
promotions have been brought before the notice of German 
investors, although the report of the Deutsche Bank exprcsses the 
hope that the opportunity for the profitable investment of capital 
in electrical manufacturing businesses will become more frequent 
in the future. As a matter of fact, there were only 15 new issues, 
which totalled £1,383,500, as compared with 32 issues and 
£1,729,500 capital in the previous year. The depression which has 
generally prevailed in trade has not been without its effect upon 
the electrical engineering industry, with the result that withdrawals 
or dismissals of a considerable number of workmen have taken 
place in some works, whilst in others the shifts have been reduced. 
According to a statement made a few days ago by one of the lead- 
ing electrical engineering companies, there has recently been a 
slight improvement in the position, and it is thought that the 
termination of hostilities in South Africa ®nd the conclusion of 
peace in China may impart a considerable stimulus to German 
trade. All eyes are, however, turned to the question of the new 
commercial treaties, and it is considered that the future condition of 
the electrical engineering industry will in its most essential features 
largely depend upon the manner in which the treaties are prepared 
and negotiated with other countries, especially from the standpoint 
of the export of German machinery and plant. In the meantime 
attention may be drawn to a few enterprises which have just 
published the results of their operations during the past year. 

The Union Electricity Company.—The prominent position occupied 
by the Union Elektrizitäts Gesellschaft, of Berlin, appears to be well 
maintained wben regarded from its comprehensive sphere of 
activity. In 1896 and 1897 the capital of the company only 
amounted to £150,000, and in each year a dividend at the rate of 
12 per cent. was paid. The following year the capital was increased 
to £900,000, and the distribution was continued at 12 per cent.; 
but in 1899 the dividend on the same capital declined to 10 per 
cent. and it has been decided to adhere to this rate for the past 
year on share capital, which has been advanced to £1,200,000. In 
addition to this there is now a mortgage loan in the form of 44 per 
cent. bonds, amounting to £500,000. As far as the past year's 
operations are con , it may be mentioned that the gross profits 
amount. to £260,700, as compared with £242,290 in 1899, and the 
net profits to £139,780, as against £113,950 in the previous year. 
The sum written off for depreciation is £54,870, or £3,950 less than 
in 1899. The details on this point are very interesting; tbey show 
that 2 per cent. is provided for depreciation of buildings, 20 per 
cent. for stock, 25 per cent. for tools, 50 per cent. for transmission 
gear and “utensils,” and 100 per cent. (the whole cost) for auxiliary 
tools, patterns, &c. Of the net profits the sum of £120,000 is 
devoted to the payment of the 10 per cent. dividend, 1£7,500 is 
placed to the special reserve fund, £6,290 is required for the remu- 
neration of the directors, and the balance is carried to the next 
account. The reserve fund now stands at £121,500, and the special 
reserve fund at £20,000. 

It has been found tbat the night shifts are unprofitable, and these 
have therefore been abandoned. The construction of small motors 
on a large scale is expected to lead to success, owing to the system 


resulting in a reduction in the cost of production. The Admiralty 
has ordered motors and apparatus for 22 ships, and similar plant is 
being provided for six large merchant steamers. During the year 
electrical installations have been carried out to an increased extent 


in connection with mining and ironworks, one concern having 


ordered plant to the extent of 4,000 H. p.; whilst no less than 6,000 H.P. 
has been, or is being, provided for transport purposes in iron and 
steel works. As far as the equipment of electric tramways and light 
electric railways is concerned, the company delivered 1,062 motor 
cars during 1900, as against 1,112 in the preceding year, and received 
orders for 920 additional cars. The company's report, in discussing 
the question of main line working, refers to the success of the 
Carlsruhe—Ettlingen line and the Central London Railway, aud 
points out that electricity must take the lead on further lines for 
rapid transit where the service is frequent and the stations situated 
at short intervals. The company does not directly refer to any 
decline in trade, but merely mentions that the value of orders at 
present amounts to £2,250,000, as compared with £3,000,000 a year 


o. 

The Atlantic Telegraph Company. — The promoters of the Deutsch- 
Atlantische Telegraphen Gesellschaft have every reason to congratu- 
late themselves and the Telegraph Construction and Maintenance 
Company, as the contractors, upon the success of the new cable 
during the short period of its existence. Established in February, 
1899, with a capital of £700,000, which was increased to £1,000,000 
at the beginning of 1900, the company now has a paid-up capital 
amounting to £1,050,000 and an authorised issue of £1,400,000. 
The unissued capital is £200,000, and of this sum the Eastern Tele- 
graph Company and the Western Telegraph Company have the 
option of subscribing for £142,400 as a result of agreements dealing 
with the transfer to the Germany company by 1904 of the cable 
between Borkum and Vigo, or of the shares which are apparently 
held by these two companies in the Deutsche See Telegraphen 
Gesellschaft, which owns, or owned, that particular section forming 
part of the new cable to the United States. 'The laying of the 
cable was commenced in May of last year, and the preliminary 
communication from Borkum via Faya) and Canso to New York 
was opened on July 29th. In the meantime the second 
section of the cable directly connecting the station at Horta 
with New York was completed by the Telegraph Construction and 
Maintenance Company, the total length of the cable from the 
Coney Island station to Fayal being 2,290 knots. It was found 
possible to commence working the whole of the cable belonging to 
the company on September 1st, or one month earlier than the date 
stipulated in the contract, but two interruptions occurred simul- 
taneously on November 13th. The first was a break in the canal on 
the Emden-Horta section, and the second in the neighbourhood of 
the Haak lightship on the Dutch coast. The interruption extended 
over 27 days, and two similar disturbances have occurred during the 
present. year. 

The fact that the operation of the new cable has sensibly affected 
the earnings of the English cable companies lends additional 
interest to the result of the German company’s service during its 
short period of activity. The company’s revenue comprises £15,351 
from interest, as against £11,165 in 1899, and £29,379 from the 
cable service, which with £7,399 brought forward, makes a total of 
£52,129 for the year. After deducting £9,739 for working expenses, 
and £4,762 for repairs to cable, transferring £9,791 to the cable 
redemption and renewal fund, and writing off £1,746 for deprecia- 
tion, there remains a net profit of £28,090. Of this sum it is proposed 
to distribute £20,916 among the shareholders by the payment of a 
dividend at the rate of 2 per cent., to place £1,035 to the reserve 
fund and to carry the balance forward. The company is largely 
interested in the North German Submarine Cable Manufacturing 
Company (Norddeutsche Scekabelwerke Akt.-Ges.), but as the 
latter only commenced the production of cables last October, there 
is no question of any return from that investment for the past year. 
During the year the capital of the manufacturing company was 
increased from £100,000 to £200,000, and of this sum the cable 
company is responsible for £88,000. 

Berlin Company for Electrical Enterprises.~—The Gesellschaft fur 
Elektrische Unternehmuugen, of Berlin, has experienced a check to 
its prosperity during the past year. Formed in 1894, the company 
stands in intimate relations with the Union Electricity Compauy, 
the Loewe Company and their financial group, and it acts as a 
trust and financing enterprise for the electro-technical businesses of 
the group. The capital in 1897 amounted to £1,500,000, and 
since then bonds have gradually been issued until they exactly 
equal the share capital In 1897 a dividend at the rate of 
84 per cent. was paid; in 1898 and 1899 the distribution 
was increased to 10 per cent. for each year, but it is only 
proposed to pay 8 per cent. for the past year. The net profits 
earned during 1900 amount to £143,740 as compared with 
£180,390 in the previous year, and £120,000 of the former is 
required for the payment of the dividend, the balance being 
absorbed by allocations to reserve funds, the remuneration of the 
board, and the carry forward to the next account. The list of the 
company's investments, which would occupy nearly a page of this 
journal, comprises shares in tramways, lighting undertakings, tele- 
phone factories, accumulator and other works both in Germany and 
other countries, including the British Thomson-Houston Company, 
Ganz & Co., the Anglo-Argentine Tramways Company, and the 
Chilian Electric Tramways aud Lighting Company. The company's 
report states that the income from dividends and interest during 
the year contributed more towards the profits than the disposal of 
securities, and this is regarded as a confirmation of the caution 
exercised in the selection of investments during the period of high 
prosperity which prevailed up to about a year ago. 

Loewe 4 Co.—The fortunate position of Messrs. L. Loewe & Co., 
of Berlin, which for several ycars has paid dividends at the rate of 
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24 per ſcent. per annum, has in no way diminished, since it is 
possible to maintain that rate for the past year. Although mainly 
concerned in the construction of machine tools, the company is 
also interested in other enterprises, including the Union Elec- 
tricity Company, and the British Thomson-Houston Company. 
Since 1896 the capital has remained stationary at £375,000, but the 
bonds have been increased from £283,000 to £475,000. The net 


profits realised last year reach a total of £99,030, or £2,360 less than 


in 1899; this slight diminution is due to the large increase in the 
working expenses. As compared with the previous year, the 
amount written off for depreciation is less by £5,450, the pro- 
portions being 2 per cent. for sites and buildings, 15 per cent. for 


stock, 50 per cent. for tools, and the entire cost of patterns and 


auxilary tools. | 
(  ——— ¶ ¶ — 
THE GRIEVANCES OF POSTAL EMPLOYES. 


IMPORTANT PRONOUNCEMENT. 


On June 28th, 1900, a deputation of M.P.’s waited upon the 
Marquess of Londonderry at the House of Commons for the purpose 
of laying before him certain matters in regard to promotion and 
the demand fora Parliamentary Inquiry into the Postal Service. 
The deputation consisted of Sir Albert K. Rollit, M.P., Mr. W. C. 
Steadman, M.P., Mr. Patrick O’Brien, M.P., Mr. A. J. Jacoby, M.P., 
Mr. T. Bayley, M.P,, and Colonel Dalbiac, M.P. After much delay, 
the Postmaster-General has now issued the following reply to the 
representations then made: 


“ General Post Office, London. 
“ April 25th, 1901. 

“Sir, -The Postmaster-General has given very careful con- 
sideration to the representations made by yourself and other 
members of Parliament on June 28th last, when you advocated 
certain improvements in the pay and conditions of employment of 
telegraphists. 

“ Lord Londonderry pointed out at the time, as you will remember, 
that most of the points brought forward by the deputation had 
been considered and decided either by the Tweedmouth Committee 
or by the Duke of Norfolk and Mr. Hanbury subsequently, and 
that he felt compelled to regard decisions so recently arrived at as 
not open to reconsideration at the present time. To this view he 
must still adhere, and he is therefore unable to entertain any appli- 
cations for a general improvement in the scale of the telegraphists’ 
remuneration, or to assent to the appointment of another committee 
to inquire into the subject. He desires me also to remind you that, 
if regard be had to the large additional charge (amounting to more 
than £500,000 for the current year) which has been imposed on the 
votes for this department during the last four years in consequence 
of the adoption of the recommendations of the Tweedmouth Com- 
mittee, and to the general financial position of the country at the 
present moment, the opportunity is not a favourable one for pro- 
posing further expenditure on salaries which have been so recently 
revised and improved. 

“ There is, however, one point among those raised by the deputa- 
tion to which Lord Londonderry has given special attention, 
though it is, strictly speaking, covered by the foregoing remarks. 
Several of the speakers complained of the insufficiency of the 
existing maximum (namely, £160) for the rank and file at the 
Central Telegraph Office, and it was contended by at least two 
members that the maximum wbich was attainable in the ordinary 
course had been reduced in a manner which constituted & breach of 
faith with the men. If this could have been established, Lord 
Londonderry would not, of course, have allowed any finding of the 
Tweedmouth Committee to stand in the way of a reconsideration of 
the matter. He is satisfied, however, that there is no ground for 
any such charge. The class of Overseers and Senior Telegraphists 
(formerly called Senior Telegraphists), which is immediately above 
the rank and file, and which rises to a maximum of £190, has always 
been a distinct class, superior to the general body ; and promotion 
to it has always been dependent on the occurrence of vacancies. 
The allegation that men were entitled to rise to it as a matter of 
course, and without waiting for vacancies, was never true at any time; 
and the conditions under which promotion to it is now obtained 
are precisely the same as they always have been, namely, good con- 
duct and competence to perform superior duties. 

* Lord Londonderry further promised to inquire into the stagna- 
tion of promotion said to exist in the telegraph service, and to 
ascertain for himself what were the facts, and whether any remedy 
was possible. The inquiries have taken longer than was antici- 
pated, and this fact explains the delay in sending you a definite 
answer, a delay which the Postmaster-General much regrets. 

“ In considering this subject it is to be noted that the Tweed- 
mouth Committee gave it as their opinion that the work of an 
ordinary skilled telegraphist is adequately remunerated by wages 
of £160 a year in London, and by the maxima of the several scales 
in force in the provinces (which vary according to the importance of 
the office), especially when the other advantages of Government 
service—pension, holidays, medical attendance, &c.—are taken into 
account. No evidence has been brought forward which, in the 
Post master-General’s opinion, shakes the soundness of this conclu- 
sion, and he cannot, therefore, consider it to be a legitimate griev- 
ance that any telegraph operator does not receive more than the 
wages mentioned. 

“ But the view sometimes put forward appears to be that as soon 
as a man has reached the maximum wages of his class, there should 


be a superior appointment carrying higher pay to which he may be 
promoted. This view the Postmaster-General cannot accept. In 
fixing the number of superior appointments, regard must be had, 
not to the number of men who desire promotion, or even to the 
number who are qualified for it, but to the number of superior duties 
to be performed. The Postmaster-General finds that the ratio of 
superior to ordinary appointments in the Telegraph Service has 
certainly not diminished in recent years, and he is satisfied that 
care is being taken to create superior appointments whenever there 
are superior duties to be provided for. As you may perhaps 
remember, a special inquiry’ was made in 1897, in accordance with 
the undertaking given by the Duke of Norfolk and Mr. Hanbury, in 
order to ascertain whether any rectification of the number of the 
supervising classes was justifiable. This resulted in the creation of 
additional appointments at a large number of the more important 
offices, and in appreciably raising the ratio of superior to ordinary 
situations. | | 

“Since, however, the superior duties are not so numerous as the 
ordinary duties, it may often happen that a large number of men 
will be receiving the maximum wages of their class, and that the 
rate of promotion will vary from time to time even in the case of 
those who are competent for higher duties. But all are not compe- 
tent, and at many offices a large proportion of men at the maximum 
could not properly be promoted, even if there were enough superior 
appointments created for them all. 

“ It is, unfortunately, the fact, as pointed out by the deputation, 
that promotion is more rapid on the postal than on the telegraph 
side of the service, although the difference is not so great now as it 
was some years ago. The principal reason is that there are more 
superior duties on the postal side than on the other. On the other 
hand, telegraphists receive a considerable number of appointments 
on the engineering staff, and they.also receive increased pay while 
serving as telegraphists, if in possession of certain technical qualifi- 
cations. It is, moreover, always open to them to acquire à com- 
petent knowledge of postal duties, and so qualify themselves for 
promotion on either side. But it is found, as a rule, that they are 
not willing to do this, as they prefer the work on the telegraph side 
to the more irksome duties of the postal side. In any case, how- 
ever, those now entering the service under the system of dual 
training will only have themselves to blame, if they are debarred 
from promotion because of ignorance of either postal or telegraph 
duties. There is thus good reason to anticipate a time when the 
present inequality between the two services as regards promotion, 
will have disappeared. 

"It is Lord Londonderry's earnest desire that every member of 
the staff of the department, in whatever branch he may be serving, 
should have an opportunity of rising to any post which he is com- 
petent to fill, and he will take care that, as far as practicable, 
superior posts shall be created whenever it appears that duties of a 
kind which cannot fairly be expected from the rank and file, have 
to be performed. But he fears that, even under these circumstances, 
it will not always be possible to find a post for every deserving 
officer who may consider himself qualified for promotion. : 

“Iam, Sir, 
* Your obedient Servant, 
“ (Signed) Gd. H. Murray.” 


The Postal Telegraph Clerks’ Association gave notice of a meeting 
on the question for yesterday at the Memorial Hall. Sir Albert 
Rollit, M.P., was to be chairman, and would be supported by Sir 
Michael Foster, M.P., Mr. Henry Cust, M.P., Mr. Thomas Bayley, 
siete Hon. Claude Hay, M.P., Mr. W. C. Steadman, L.C.C., and 
others. 


CENTRAL STATION ECONOMY.—I. 


Wages of Workmen.—The next largest item in the bill in most 
stations of moderate size is the wages and salaries, and the 
writer does not believe in cutting down the expenses in this 
direction by paying poor wages and salaries. To produce 
successful running at any station, a sufficient staff of com- 
petent men is an absolute necessity, and this cannot be 
obtained unless fair wages are paid. It is a too common 
practice, for instance, to pay the shift engineers an inade- 
quate salary, with the result that as soon as a man has 
attained a respectable degree of proficiency, he leaves in 
order to get better money elsewhere, and the chief engineer 
is consequently put to a great deal of inconvenience by 
having to train fresh men, who, in their turn, will also leave 
as soon as they are beginning to get useful. It certainly 
does not conduce to economy in running to have the staff 
continually changing. Very often the shift engineer is paid 
less than the fitter, which is an obviously unfair arrange- 
ment, as the shift engineer is (or should be) held respon- 
sible for all the plant in the station during his shift, has to 
take night duty one week out of three, and, as a rule, gets 
very little time off beyond the bare fortnight's holiday in 
the summer; whereas, the fitter has practically no respon- 
sibility, has no night work, and has every week end off in 
vim to bank holidays and whatever annual leave he may 
obtain. | | 
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The staff required for a station of an output up to 
1,000 Kw. will be three shift engineers, who should have 
had a mechanical as well as an electrical training ; two 
switchmen, one for the day and one for the evening shift; 
four drivers, one each for the morning and night shifts 
and two for the eveniug shift; five firemen, if rather a low 
class of coal is used ; one boiler cleaner, who can also act as 
coal trimmer; one fitter, one store and timekeeper, and two 
engine cleaners. It is also desirable to have one or two 
improvers, who do not pay any premium, and who are will- 
ing to make themselves generally useful in order to gain 
experience. Where there are two improvers one of the 
switchmen can be dispensed with, the improvers taking 
turns at switchboard duty. The same staff, except, perhaps, 
in the boiler house, will do for a station with an output of 
1,000 Kw. as is necessary for one of 300 KW., as the increase 
necessary in the staff is not in any proportion to the increase 
in the output, and it will often pay better to give the men 
higher wages as the station increases, than to take on extra 
hands, an arrangement profitable alike to the employer and 
the employés. Where possible, it is advantageous to have 
some system of bonuses, so that it is to the interest of all 
the running staff to keep down expenses, and if it is arranged 
that the bonus is paid, say, three months after the end of 
the financial year, there is less likelihood of the men leaving, 
as then they always have some pecuniary interest in the place. 
The writer is not aware that this system is in use in many 
stations, but he believes it to be a thoroughly workable one, 
and one which it would be to the advantage of every supply 
station to adopt. 

Repairs and Maintenance.—It has been justly said that 
very few stations have had a proper repairs bill up to the 
present, because in the case of the older stations the plant 
originally installed proved to be too small before it had run 
long enough to require any very extensive repairs, and was 
sold, and new plant bought, with new capital raised for 
extensions, and in the case of the newer stations, sufficient 
- time has not yet elapsed since they started running for any 
very great wear and tear to have taken place. In every 
station there should be kept a repairs book, in which the 
shift engineer should note down any irregularity in working 
in any part of the station, and the engineer on the first shift 
should give instructions to the fitter as soon as he comes in, 
so that any important repairs may be attended to at once. 

Every time a boiler is shut down for cleaning, the valves, 
fittings, &c., should be overhauled, and any defects, such as 
gauge cocks leaking, or safety valves blowing too soon, be 
attended to. 

All wear in the engine brasses should be taken up as soon 
as it occurs, and glands and joints kept tight. Metallic pack- 
ing is now very generally used, and a little attention given to 
the oil cups which lubricate the rods, to ensure the oil ways 
being kept clear, will be well bestowed, and save a good deal 
of wear on the packing. 

In every -station there should be a properly equipped 
repairs shop fitted with a few machine tools, where all ordi- 
nary repairs can be done by the station staff. A couple of 
hundred pounds spent in this way will soon pay for itself in 
bringing down the cost of repairs, and in the convenience of 
being able to have the work done in the station itself, and 
done at once. 

Oil, Waste, and Engine Room Stores.—Contracts for each 
year's oil and stores should be put up for tender, although it 
does not by any means follow that the lowest tender should 
be accepted. There is no economy in getting cheap and 
nasty oils, packings, &c. 

Cylinder oil especially should be a good high-class oil, 
one that has a high flash point, that will not gum, and is 
free from acids. 

With saturated steam at a pressure not exceeding 150 lbs., 
vertical engines can sometimes be run very satisfactorily 
using only powdered black lead asa cylinder lubricant, but 
the higher the pressure and degree of superheat employed, 
the more important it is that a good cylinder oil should be 
used. 

Grease can often be used advantageously instead of oil on 
many bearings, a spring plunger cup of the Kingfisher type 
being used. ; 

In open type engines it is a good plan to use grease cups 
on small bearings, such as in the valve gear, instead 


of trusting to the driver oiling these parts . regularly 
with a feeder, which he, as likely as not, will not do more 
than once on his shift, if then. 

All the oil should be measured out for a driver when he 
starts his shift, and measured back when he leaves, and the 
amount consumed recorded together with the number of . 
engine hours run. 

In open-type engines all waste oil should be caught in 
drip tins, and passed through a steam filter, the filter prefer- 
ably being one in which the oil is made to ascend before 
coming to the last chamber, thus causing a large amount 
of the dirt to fall by gravity into the first compartment. 

In order to encourage drivers to be careful with the oil, a 
small bonus might be given to the most careful man, but in 
order to ensure against hot bearings, it would be as well to 
count, say, two gallons of oil against a hot bearing. 

It is not very desirable to use waste in the engine room 
except for sopping up oil or water that may be spilt, as when 
waste is used in cleaning down the engines small pieces are 
liable to get into lubricators and oil pipes and choke 
them up. 

A better plan is to use sponge cloths for cleaning down 
with, which can be collected after use, the oil squeezed out 
between iron rollers, and then washed for use over again, 
which can easily be done by having a small tank with asteam 
jet to boil up the water. R 

All stores should be kept locked up, the storeroom having 
plenty of shelves divided up into suitable-sized compartments, 
which should be labelled so that each different article has 
a division to itself, and is easily got at when required. 

Stores should only be given out by the storekeeper, who 
should note down the amount used on each job. 

Water.—If surface condensers are used, and not very 
much cylinder oil used on the engines, it is worth while to 
purify the condensed water and use it over again in the 
boilers, but all the oil should be taken out, and unless this 
can be done thoroughly, it is better to throw the water 
away. | 

Small filters are not of much use for this purpose, as they 
invariably soon become dirty and allow the oil to 
through into the feed tank. A filter made on the following 
principle would probably answer the purpose as well as any :— 

The condensed water is made to rise through a tank in 
which is placed a cage containing coke broken small enough 
to pass through a 1-in. mesh, and then overflows into a tray 
and through several layers of coarse canvas into the feed 
tank. 

There should be two of the coke filters, and it should be 
so arranged that it is an easy matter to lift the cage out of 
one filter and dump the coke in front of one of the boilers to 
be burnt whilst the water is passing through the other filter ; 
this should be done once a day. 


—————— 
CURRENT SPECIFICATIONS. 


LIX.—MANCHESTER HIGH TENSION PLANT. 


SuMMARY. 


Extent of Contract.—Supply and erection of six steam alter- 
nators, each of 1,500 Kw., the supply and erection of suitable 
condensing plant, either surface type or ejector type, the supply 
and erection of auxiliary steam dynamos, and finally the supply 
and fixing of a number of motor alternators, as detailed below. 

Type of Engines.—The main engines are to be of the vertical 
inverted type, either compound or triple expansion, and must have 
already been in successful use for driving electrical machinery of 
approximately the same output. 

Specified Speed.—To be not less than 100 revolutions per minute. 

Specified Steam Pressure.—May be either 150 lbs. or 190 lbs. per 
square inch, at option of successful tenderer, whose preference must 
be stated in tender. 

Specified Overload.—20 per cent. for periods of one hour con- 
tinuously, working condensing with a vacuum of 24 in. 

Details of Engines.—Specification very open, but arrangemente 
must be made for controlling the speed of any engine from the 
switchboard. 

Specified Range of Governing.—When whole load suddenly thrown 
off, variation of steady speed not to exceed 3 per cent., or of 
momentary speed not to exceed 10 per cent. . 

Permissible Variation in Angular Velocity per Revolution, —This 
must not exceed 0°25 per cent. 
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` Type of Condensing Plant.—May be either surface condensers with 
air pumps, or ejector condensers. 

Capacity of Condensing Plant.—Must be capable of dealing with 
315,000 lbs. of steam per hour. 

Number of Condensing Units.—Bix in either case, each capable of 
dealing with the exhaust steam of one engine. 

Tupe of Air Pump.“ Edwards,” or other approved type, to be 
5 preferably by electric motor, or alternatively to be steam 

ven. 

Tupe of Main Generators.—To be suitable for developing three- 
phase currents, with star-wound armature coils having the centre 
connection earthed. 

Specified. Periodicity.—To be between 40 ~ and 60 ~ as most 
satisfactory for the workiug of the motors specified below. 

Voltage of Exciting Current.—200 to 225 volts. 

Normal Voltage of Alternator.—6,500 volts between conductors, 
or 3,760 volts between each conductor and earth. 

Aurrent in each Phase.—At normal output with non-inductive 
load, 133 amperes, or with an inductive load having a power factor 
of 0:85—157 amperes. 

Specified Overload.—Same as for engines, 20 per cent. for periods 
of one hour. 

Method of Construction.—To have rotating field magnets and 
stationary armature. 

Specified Temperature Rise.—Not to exceed 70° F. above surround- 
ing atmosphere after six hours' full load run inany part of armature 
or field magnet winding when working ou non-inductive load, or 
80? F. when working on inductive circuit having power factor 0°85. 

Specified Range of Regulation.—With 6,500 volts on open circuit 
and constant speed and excitation, the voltage at full load is not to 
fall below 6,000 volts on non-inductive circuit or 5,300 volts with 
an inductive load having a power factor of 0°85. 

Specified Insulation Resistance.—Not to be less than 2 Q between 
the whole of the conductors, and the iron frame of the machine after 
comtinuous test at full load for six houra. 

Specified Flashing T'est.—13,000 volts alternating for one hour con- 
tinuously between armature circuit and frame, 1,000 volts alter- 
nating between field circuit and frame. 

Specified Steam Consumption.—Not to exceed 24:5 lbs. per kilowatt- 
hour on a non-inductive load working condensing or 30 lbs. per 
kilowatt-hour working non-condensing. "These figures to be subject 
to the bonus and penalty clause mentioned below. 

Capacity of Continuous Current Plunt.—'To be capable of developing 
200 E. H. p. in addition to the power required for the motors for the 
condensing plant. 

Specified. Steam Consumption for Auxiliary Steam Dynamos.—Not 
to exceed 31 lbs. per kilowatt-hour, working non-condensing at most 
economical load. 

Number of Motor-Generators.—Twenty, each to consist of 220 xw. 
dynamo 500 volts, driven by a three-phase high tension synchronous 
motor. Ten, each to consist of 220 Kw. dynamo with double wound 
armature 205 volts each side, driven by a three-phase high tension 
synchronous motor as above. 

Ten, each to consist of two 52-Kw. direct current dynamos 
205 volts, driven by a high tension three-phase induction motor. 

Specified Speed of Sets.—About 400 to 450 revolutions per minute 
for the larger motors, and 450 to 500 revolutions per minute for the 
smaller sets. 

Specified Overall Efhiviency.—Not to be less than 87 per cent. for 
tbe larger sets and 83 per cent. for the smaller sets. 

Specified Dates of Deliver. —Two large sets, two auxiliary steam 
dynamos, with 12 motor-generators, by April 30th, 1902, but dates 
for succeeding sets of plant to be stated in tender. 

Bonus for Better. Delivery.—One half per cent. of accepted price 
of the section of work concerned per week. 

Penalty for Late Completion.—At same rate as for bonus, see above, 
for first sets, at specified rates for remaining sets. 

Specified Terms of Payment.—On delivery up to 85 per cent. of 
contract price, 10 per cent. on taking over, remainder at end of 
period of maintenance. 

Specified Period of  Maintenance.—Probably 12 months—not 
expressly stated. 

Stipulations as to Removal of Foremen.—Satisfactory. 

Stipulations as to Wages Paid to Workmen.—Standard wages to 
be paid. See comments below. 

Arbitration Proposals.—Satisfactory. 

Date for Keceipt of Tenders.—May 14th, 1901. 


This is one of the most important and most interesting 
specifications which has been issued for some time. It has 
been prepared by Messrs, Kennedy & Jenkin, the consulting 
electrical engineers to the Corporation of Manchester, and 
follows on the lines adopted by the Council on the advice of 
their late electrical engineer, Mr. C. H. Wordingham. The 
problem to be solved at Manchester was by no means an 
easy one, for as our readers are aware, the area to be supplied 
embraced about 45 square miles, and power was required not 
only for lighting, but also for motors and tramways. The 
plant here specified forms the first instalment of the Stuart 
Street station equipment, and consists of six 1,500-kW. steam 
alternators, generating three-phase current at a pressure of 
6,500 volts between conductors, or 3,760 volts between 
either conductor and the earthed centre of the system. 

The specification for this portion of the work is very 
open; any speed above 100 revolutions per minute, which in 


the opinion of the tenderers is satisfactory, is permissible, 
The steam pressure may be either 150 lbs. per square inch if 
compound engines are offered, or 190 lbs. per square inch 
if triple expansion engines are preferred, and a steam con- 
sumption of 24:5 lbs. per Kw.-hour is demanded when the 
set is working at its most economical load condensing, or 
30 lbs. per Kw.-hour exhausting to atmosphere. These 
figures must he guaranteed under a bonus and penalty clause 
of £300 per pound for every pound or fraction of a pound 
by which the actual results are better or worse than these 
figures. 

It will be noticed from the summary of requirements 
given above that means are to be provided for controlling 
the speeds of all the engines from the switchboard platform. 

The alternators may be designed for that periodicity 
which, in the opinion of the tenderer, will give best results 
in working, the permissible limits being 40 ~ and 60 ~. 

It is open to tenderers to make offers for condensing 
plant of either surface or ejector condenser types, a 
preference being expressed for motor-driven air and circu- 
lating pumps. 

The power for driving these motors, together with about 
200 E.H.P. additional power required for other purposes, is 
to be provided by auxiliary steam dynamo plant, tenders for 
which are also invited. 

The portion of the specification to which, perhaps, most 
interest attaches is that relating to the apparatus for trans- 
forming the high tension three-phase current to low tension 
continuous current at varying voltages. Contrary to general 
expectation, rotary converters are not to be employed, but 
motor-generators, having the three-phase motora wound 
suitably for the high tension current. Forty motor-generators 
in all are required, of which 30 are to be driven by synchro- 
nous motors, and 10 by induction motors. The operation 
of these machines under the working conditions specified will 
be closely watched, and if successful, it is possible they will 
help forward a reaction against that employment of rotary 
converters which is a noticeable feature of modern American 
practice, as exemplified in the Central London Railway and 
other traction schemes. 

Delivery at an early date is of great importance, and if 
two complete sets of plant, with a corresponding complement 
of motor-generators, can be erected ready for working earlier 
than April 30th, 1902, the Corporation are prepared to offer 
a bonus of } per cent. per week of the value of that section, 
on the understanding that the contractor accepts a corre- 
sponding penalty for later deliveries than that period. 

For the remaining sets dates of completion are to be 
given by tenderers, which they are prepared to accept under 
penalty of £25 per week for each steam generator, £15 per 
week for each condensing plant set, and £10 per week for 
each motor-generator set. 

The general conditions are, on the whole, satisfactory. 
The work to be performed under the contract may be varied 


to the extent of 10 per cent. of the value of the whole con- 


tract, at the discretion of the Corporation acting through 
the engineers. "This we consider thoroughly reasonable, since 
it enables the tenderer to calculate the risks attendant on the 
performance of the contract and adjust his price accordingly. 
The terms of payment specified above are fair, but it would 
be well for tenderers to limit to, say, 12 months, the period 
of maintenance which, though referred to, is not explicitly 
stated. 

We have an unlimited arbitration clause, any dispute 
being referred to the decision of the President of the Institu- 
tion of Civil Engineers or some member of that Institution 
nominated by him. 

The successful tenderer must declare that he pays to his 
workpeople the regular standard rates of wages current in 
the district in which the work is carried out, and if there is 
any breach of this stipulation, power is reserved to the 
Corporation, acting through the Town Clerk, to pay the differ- 
ence in the rates of wages actually paid and those payable 
under the stipulation, deducting the sum thus disbursed from 
the sums payable under the contract. If after this course 
has been adopted the contractor still pays wages lower than 
standard rates, the contract may be determined by the Cor- 
poration without any liability on their part to the con- 
tractor for any losses he may sustain by reason of such deter- 
mination of the contract. 
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DRIVING BY ELECTRICITY. 


HE would be a rash man who declared that the progress 
made in this country in the application of electricity to 
driving machinery was not a considerable one, for there is 
ample evidence to show that there are some among our 
manufacturers and power users who have had sufficient 
courage and foresight to substitute electrical methods for 
other systems. Moreover, the most cursory examination of 
electricity works accounts will demonstrate that motors are 
being Jargely employed, presumably in smaller industries. 
It may be that one is impatient of results, but notwithstand- 
ing the numerous applications of electrical driving there is, 
generally speaking, a singular apathy exhibited by the 
average power. user towards electrical systems. It is quite 
true that electrical driving has been urged in directions where 
it could not possibly show any economy. On the other hand, 
there are hundreds of instances where electricity might be 
used with the most beneficial results if one could overcome 
the ais inertie of the owners and proprietors of works where 
power is necessary. 

This general disregard of possible economies is not con- 
fined to any one class, and from the largest users of 
machinery to the smallest there is the same disinclination to 
adopt electrical motors, even where it has been clearly shown 
that the saving would more than justify the outlay. To 
some extent the neglect of newer methods arises from the 
inherited prejudice of the average British manufacturer against 
interference with the coal bill ; yet it is not because the ques- 
tion of the cost of fuel is not constantly brought before 
them, for during the last two years complaints have been 
rife as to the price power users were called upon to pay for 
steam coal. We are afraid many people look at the 
cost of a ton of coal rather than to the most efficient way of 
using it. There are particular industries which have fairly 
groaned under the enhanced prices of fuel. Wehave one special 
industry in mind at the moment where the increased price of 
coal shook many a concern to its base, and in more than 
one case resulted in bankruptcy. Yet in this very industry 
some remarkable results had been obtained in electrical 
driving, and though the figures were carefully circulated 
amongst nearly every member of this particular industry, 
there was hardly one who evinced sufficient interest in the 
matter to consider the use of motors for his own factory. 
We suppose that the continuous missionary efforts of the 
engineer will at length prevail, but it is distinctly uphill 
work. It was thought that when public supply works were 
able to cheapen the supply of electricity for motor power 
purposes, the small users would rush in a compact body 
to be connected to the mains. "The rush has not taken place 
yet, and incessant canvassing on the part of electrical con- 
tractors does not bring much reward. 

It is not difficult to convince the small power user that it 
is better and cheaper for him to use an electric motor in 
place of his present system, but to convince him is quite a 
different thing to selling him a motor. 

It has been said that the initial cost of electric motors 
stands rather in the way of many small users, but it is not 
necessary for him to even purchases motor outright, There 
is hardly any supply concern which is not ready aud willing 
to hire out electric machinery, but apparently even that is 
not sufficient to persuade the small power user to adopt a 
clean and economical method of driving his machinery. 
Curiously enough, there is not a great deal of information 
regarding the financial results of substituting electric driving 
for other methods in this country, and we see figures which 
did duty several years ago still being utilised to dazzle the 
potential user of electrical machinery. 

We know for a fact that there is an abundance of useful 
data among manufacturers and contractors, but, generally 
speaking, they carefully hug this information to their 
bosoms, although the publication of such information might 
tend to improve things all round. 

It is not surprising, therefore, that we have to go to 
American sources for a good deal of our information regard- 
ing the resulta of electrical driving, and it will be useful 
to select two or three instances from recent issues of our 
American contemporaries to demonstrate the directions in which 
electrical driving is tending in the States. An interesting 


application of a polyphase distributing plant is in the Great 
Northern Elevator Works in West Superior, Wis. The 
company has already had experience in using electricity for 
grain elevators, and at Buffalo power is obtained from the 
Niagara system for this purpose. In the case of West 
Superior, however, special generating plant has been laid 
down for operating the elevating machinery for two works, 
and it is noteworthy that in the latter case a frequency of 
60 cycles per second has been adopted, against the 25 cycles 
in the Buffalo system, three-phase plant being employed in 
both cases. It is necessary in grain elevators to sub-divide 
the buildings, and, as a rule, they are located at some dis- 
tance from each other in order to minimise the fire risk. 
Two elevators are at present owned by the company in West 
Superior, one with a capacity of 1,800,000 bushels, and the 
other with a capacity of 1,500,000 bushels. Both of these 
are wooden buildings. A new steel elevator, with a capacity 
of some 8,000,000 bushels, is now under construction, and 
the electric plant has been put down with a capacity 
sufficient to drive the whole of the machinery for the three 
buildings. | 

The two existing elevators were originally driven by their 
own steam plant, and as it frequently happened that only a 
portion of the elevator was in operation, the engines were in 
consequence under loaded. By the adoption of electric 
plant for the whole of the elevators a much better load 
factor is obtained. Moreover, the power plant can be 
removed to a sufficient distance from any of the elevators to 
prevent the spread of fire from it to them, whereas with a 
mechanical drive each power house is usually adjacent to an 
elevator. The plant which has been erected is very com- 
plete, the engine room having an overhead travelling crane, 
a central condensing equipment and air pump being installed. 
The present plant includes a 800-kw. 60-cycle three-phase 
alternator coupled to a Buckeye cross-compound horizontal 
engine running at 130 revolutions per minute. A new gene- 
rating set of 410 Kw. capacity is being erected, and these 
generators will be run in parallel with each other. Three- 
phase motors are used throughout the elevators, and it is 
claimed that these, on account of their sparkless operation, 
are essential in such dusty and combustible surroundings. 
The motors are, as a rule, of considerable size, the larger 
ones having a capacity of 75 H.P. These drive the long 
vertical belts with buckets, which raise the grain from the 
lower to the upper floors of the elevator. This, of course, 
is the principa? use of the motors, but smaljer ones are 
employed for driving cleaners and centrifugal fans. The 
speed of most elevating machinery is, as a rule, so low, that 


a double reduction gear of some kind is usually necessary with 


high speed induction motors. The reducing gear adopted in 
this case is a raw hide combination on the motor shaft 
meshing with the steel teeth gear, which in turn delivers the 
power to a belt. It should. be mentioned that the voltage at 
which the motors work is 440. 

As instancing the diverse uses to which electric driving 
has been adapted, we may mention the work which has been 
carried out at the large packing establishmente of Swift and 
Co., of Chicago, a packing house being synonymous with 
the slaughtering, refrigerating, and packing of meat. The 
Chicago establishment of this company covers 40 acres, and 
many of the buildings are several stories in height. It is 
obvious that an electric transmission scheme could be 
utilised with considerable advantages under such conditions, 
and this is proved by the fact that there were 13 separate 
steam plants, 11 of which are dispensed with by the adoption 
of a common generating plant. 

A very complete system has been adopted both as regards 
the steam raising and the electric plant, a good deal being 
made of the fact that the adoption of automatic stokers has 
rendered the plant practically smokeless, which in the words 
of the American Electrician, forms an object-lesson for less 
progressive establishments. There is nothing, however, 
unusual in the generating plant, which consist of two 
600-Kw. generators driven by cross-compound Corliss 
engines. The voltage at which the generators develop 
current is 250, and there is therefore no necessity to 
provide transforming apparatus. The plant has con- 
nected to it about 1,800 H.P. in motors, 10,500 incandescent 
lamps, and 150 arc lamps. The motors are used for 
various purposes, among the more important being the 
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operation of conveyers and elevators. The motors are of 
constant speed type, and as our contemporary observes, no 
success has been made of this company’s (the General 
Electric) attempt to secure variable speed polyphase motors. 

The switchboard which controls the motor power and 
lighting circuits is interesting, but probably a little com- 
plicated. 

Synchronising voltmeters are employed, and a notable 
feature in the installation is the extensive use of enclosed 
alternating current series arc lamps. The arc lighting is 
done through the medium of transformers, which are 
ordinary constant potential apparatus, built by the Wagner 
Manufacturing Company. From each of the three 30-Kk w. 
transformers there are two arc circuits, each circuit having a 
Manhattan regulator for maintaining constant current with 
varying lights. The principle of this regulation is that of a 
counterbalanced solenoid in the circuit to be regulated, which 
is drawn down a varying distance through an iron core as 
the number of lamps in circuit varies. Two circuits are run 
in parallel off each transformer, and no circuit includes 
more than 20 lamps. The current is 6°8 amperes. 

An arc circuit plugboard is provided for the arc circuits, 
so that when only a few lights are in use they can be put on 
one transformer, thus avoiding the underloading of any 
transformer. Another packing plant of the same company 
is driven and supplied with light from a two-phase plant, 
and though there appears to be nothing unusual in the 
arrangement, it is interesting to quote from our contemporary 
to the effect that during the day when there is enough 
power in use to give an economical load to one or two 
generators, it is desirable to run the lights separately on one 
generator to avoid the fluctuations caused by the power 
circuits. In some cases the motors are driving freight 
elevators which are operated through a friction clutch, the 
motor running constantly, which may be very fairly stated 
to be a distinct drawback. In other cases where the motor 


is started and stopped with the elevator they are 15 H.P.' 


machines built for heavy temporary overload, and take 
36 H.P. at the moment of starting. 

. Quite a different type of machinery has been employed 
at the Curtis Publishing Company, Philadelphia, which is 
stated to be one of the largest publishing houses in the 
States. In this case direct current has been employed 
throughout the works, and a notable feature is that the 
motors which are utilised for driving the class of machinery 
common to printing establishments, are of the open type, 
which is somewhat refreshing after the edicts of the British 
Fire Offices regarding the use of direct-current motors. 

The generating plant is of a very complete character, and 
is designed to furnish light, heat and power to such 
buildings. It consists primarily of a three-unit plant, any 
two units being large enough to take the maximum load, 
leaving the third idle for any emergency. Curiously 
enough, the advantages of & Green's economiser are again 
dilated upon in the description of this installation, which, by 
the way, appears in a recent issue of the New York Electrical 

"ew. 

The three larger units consist of a horizontal compound 
engine connected to a 200-Kw. 250-volt generator. In 
order to use the exhaust steam for heating, and at the same 
time to get the economy of compounding, a system of vacuum 
return was necessary to avoid a back pressure on the low 
pressure cylinder. For this purpose the Webster system has 
been selected, and the exhaust steam gauge is stated to record 
not more than a 1 lb. We believe this system is used in one 
or two places in London with equally satisfactory results. 
The motors are employed to drive rotary presses, folding 
machines, job presses, paper cutters, and all other machinery 
necessary in a large printing and book-binding establishment. 
In such work the chief feature of electric driving is the method 
of control, and in this case each press motor is provided with 
two controllers each made of special cylindrical design with 
crank handles on the top, similar to a street-car controller. 

One of these is utilised when making up or starting slowly, 
and is not in use for more than a few seconds at a time, the 
resistance in the controller not being designed to carry full 
current indefinitely. This is used to bring the motor up 
to about half speed, at which point the’ resist- 
ance is cut out of circuit, For the regular 
operation of the press the particular speed required 


. complaints and inaccuracies. 


under varying conditions is obtained from the second 
controller, which is a special rheostat in the shunt field, 
and thus, by increasing or decreasing the saturation in the 
field, the speed is varied. Although this is an economical 
method of control, there is not any great variation presum- 
ably obtainable within economical limits, and where a 


greater range is required a compound form of controller 


is used with the resistance in series with the arma- 
ture for the lower speeds, and shunt field controller for 
the higher. It would be interesting in such a case to know 
the average working efficiency of such a motor. We are 
inclined to think that in printing work it might be seriously 
affected. — It will suffice to conclude this article by re- 
ferring to the cost per kilowatt-hour in order to compare it 
with that of a public supply. It is stated that the net cost, 
including taxes, insurance, interest, depreciation, repairs, &c., 
is 1°49 cents per kilowatt-hour, and the lowest price obtain- 
able from the local electric company was 4 cents per horse- 


power. 


NOTES ON METER TESTING. 


By ARTHUR T. SMITH, A. M. I. E. E., Chief Assistant, Bury 
Electricity Works. 


Ir is surprising what little attention is often paid to this 
most important branch of central station working, especially 
in the smaller stations. Meters are ordered, and delivered by 
the makers, and are put on one side until needed ; possibly 
one is tried to see if it will start, and it is put in circuit with 
an 8 or 16-c.P. lamp. If it starts well and good, the meter 
goes out ; if it will not start, then it is often put on one side 
fora further consideration later on. To err is human; 
certainly electricity meter makers are sometimes very human, 
and it is advisable to test the accuracy of the little slip of 
paper which is often inserted in the meter and called the 
* Certificate of Test.” 

In many stations it would not pay to employ a man solely 
for meter testing, and it therefore devolves on one of the 
assistants. . And it is this point which is often the cause of 
the neglect, as each assistant depends on the other, and 
neither, as a rule, knows what the other has already done. 
To obviate this, one assistant in a station should thoroughly 
understand the meters and testing, and not only know how to 
test a meter, but have a thorough theoretical knowledge of 
the principles of the meters used on that station. It is, of 
course, useless to expect a man to know every type of meter 


made, and hence even in the meter department uniformity of 
type is advisable; as few types of meter should be used as 


possible, not only for this reason, but because the spares and 
duplicate parts to be kept in stock are considerably reduced. 

I will give below a few hints as to the testing of meters, 
and will take the Chamberlain & Hookham meter as an 
example. I will certainly give this firm credit for care in 
their testing, and for their fair dealing in the matter of 
It is satisfactory to know 
that the difficulty which the makers of this meter at one 
time experienced with-regard to the amalgamation of the 
armature is now entirely overcome, and I am anticipating 
no trouble with it in the future. It is sometimes neces- 
sary to renew the armature, owing to its being burnt up 
through a short circuit, or from some other accident damag- 
ing it in any way. A little care is necessary in removing the 
armature and replacing with another. 

The mercury should be removed and the meter taken out 
of the case, then inverted, and the four screws removed from 
the plate holding the pivot and the iron bridge piece. (It 
is advisable always to unscrew the pivot first to prevent any 
accident to it.) If now the spindle be examined, two small 
file cuts will be noticed, one on the spindle, and the other 
on the collar of the brake disc, this denotes the way which 
the little taper pin draws out, and this should be remembered 
in replacing the pin in another brake and spindle. When 
the pin is withdrawn the armature and spindle will draw out 
and leave the disc. On the meter being put together again 
and filled with mercury, it sometimes happens that an air 
bubble lodges under the armature, this must be removed or 
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the meter will not start easily, but it is easily got rid of by 
tilting the meter and revolving the disc. Before putting in 
a new armature care must be taken to scrape and thoroughly 
amalgamate the edge. 

To test the meter for accuracy the handiest measuring 
instrument is a shunted ammeter and a set of shunts by the 
Weston Company, as with this instrument it is possible to 
measure currents from ‘01 ampere to 150 amperes, which 
gives a range sufficient for all ordinary purposes. It is the 
best plan to have the shunts mounted on a slate with a 
switch which throws each shunt in as required without 
breaking the circuit. The current must be capable of being 
varied, and this is most readily accomplished by sets of 
lamps and a resistance for fine adjustments. A booster 
may be used for higher currents than 10 to 15 amperes. 
The meters to be tested are all put in series, and I find it 
handy to put a slip of paper before each one with the number 
and capacity with any other items which may be needed, such 
as the testing currents, the constants obtained, &c., the 
results being finally entered in a book kept for the purpose. 

The meters are first tested .for starting, and the lowest 
current at which each starts is noted. With a 5-ampere 
meter the testing currents may be 1, 2°5, and 5 amperes, and 
start with ‘2 ampere or under. In each meter there is a 
small label on which is written the testing constant, which is 
* The figure that should be always obtained by multiplying 
the number of amperes passing through the meter by the 
number of seconds (or fraction of a second) occupied by one 
revolution.” In practice it is advisable to take 10 times as 
many revolutions as the number of amperes passing through 
the meter. For example, testing with 1 ampere, count 10 
revolutions, and the number of seconds on the stop-watch 
ought to agree with the value of the constant, that is, with 
the figures; the decimal point, of course, would be wrong, 
but that is not needed. With 2:5 amperes count 25 
revolutions, and so on. By this means all calculations are 
avoided, as the constant may be read directly off the watch. 
Below is an example of an actual test as entered up in the 
station test book. 


True | | Per | Starting 
No. of Cur- Constant ; E 
meter. pee rent. nant obtained. 1e. eni: | Remarks. 
MOM SUE bee IDE HON "e 
21,732 5 1 | 4'67 464 | 6+ | 2 | Meter brought in. 
25 „ 468 2 — | Dirt under 
| 6 — brake disc. 
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If the meter is too fast on all loads it may be adjusted 
by slightly lowering the four brake poles above the Foucault 
brake disc, and by raising the poles away from the disc the 
speed may be increased. It may happen, however, that the 
meter has not the same percentage accuracy throughout the 
range, and may be slow at top load. This may be altered by 
giving the series coil more effect by inserting a small paper or 
thin fibre washer between the yoke which is in front of the 
meter, but if the reverse be the case and the meter is fast at top 
loud, then the washer must be inserted between the back 
yoke. This weakens the action of the series coils and 
reduces the speed on top loads. | 

The 2}-ampere meter which this firm has brought out is 
a useful size, and especially as the price is lower it will bring 
down the cost of small consumers. These meters are sent 
out with the mercury separate, and it is absolutely important 
that they should be filled immediately on arrival or oxidisa- 
tion of the edge of the armature may take place and the 
accuracy of the meter be impaired. 

The Bastian meter is a useful meter where the consump- 
tion with small currents is to be measured. To test this 
meter no current need be used, as all that is necessary is 
to calibrate the capacity of the tube containing the 
electrolyte. 

Whatever the type of meter to be tested, accuracy and a 
methodical way of working are absolutely essential, and 
experience alone will reveal all the short cuts. I have 
written these few and brief notes in the hope that they will 
be of use to some, and that they will also raise the interest 
taken in this often neglected department of electrical under- 
takings, - 


ELECTRIC LIGHTING REGULATIONS. 


THe Board of Trade, after consideration of the representa- 
tions made at the recent inquiry held at the Westminster 
Town Hall with respect to the regulations made by them 
under the Electric Lighting Acts for ensuring a proper and 
sufficient supply of electrical energy, have decided to make 
further regulations in the following form amending those 
previously made :— | 


REGULATIONS MADE BY THB BOARD OF TRADE FOR ENSURING 4 
PROPER AND SUFFICIENT SUPPLY OF ELECTRICAL ENERGY. 


Principal Regulations.—1. In these regulations the expression 
“ principal regulations " means the regulations for ensuring a proper 
and sufficient supply of electrical energy made by the Board of 
Trade under the Order, , and referred 
to in the letter from the Board of Trade to 
of the day of 

Amendment of Regulation 5 of Principal Regulations.—2. Regula- 
tion 5 of the principal regulations shall be read as if the following 
provision were added at the end thereof :— 

" Provided that so long as effect is given to the next following 
regulation the undertakers shall not be bound under this regulation 
or any regulation corresponding thereto previously made to comply 
with any condition which has been or may be imposed thereunder, 
the effect of which is to prohibit any c in the pressure of the 
supply to any premises except with the consent of the consumer." 

Amendment of Regulation 6 of Principal Regulations.—3. Regula- 
tion 6 of the principal regulations shall be read as if the following 
provision were added at the end thereof :— 

“ But where the consumer withholds his consent after the under- 
takers have offered to comply with the general terms and conditions 
imposed by the Board of Trade (County Council, local authority), 
and if not required to do so under those terms and conditions, also 
to pay the reasonable cost of or incidental to the change (including 
compensation for any loss or damage inc in consequence of the 
change), the undertakers may appeal to the Board of Trade, and 
that Board may, if they think fit, give their consent to the change 
on such terms and conditions as they impose, and the consent of the 
Board sogiven shall for the purpose of this regulation have the 
same effect as the consent of the consumer." 

The Board of Trade may, if they think it necessary in any case, 
refer toa single arbitrator erga by them to determine what 
terms and conditions it would be proper to impose under this 
provision in case the consent of the Board is given. 

Any such arbitration shall be subject to the like provisions as 
an arbitration in pursuance of a special Act under Part L of the 
Board of Trade Arbitrations, &c., Act, 1874, and shall also be 
subject to the provisions of the Arbitration Act, 1889, as if the 
arbitration were pursuant to a submission, except that the powers 
under the last-mentioned Act with respect to the costs of the 
reference and award shall] be exercised by the Board of Trade 
instead of by the Arbitrator. 


Made by the Board of Trade this day of 


Assistant Secretary, Board of Trade. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, $c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


`~ 


" IDBIS" writes :—" An owner of freehold mountain land has water- 
power (the source of the streams being his) which he wants to use 
for supplying electric current to an adjoining owner of freehold 
land, there being only a private lane, which is open to the public 
as a footpath only, on either property. 

“1. Can the first-named owner or his nominees convey overhead 
bare high pressure three-phase cables (not suspended from steel 
cables) to a transformer on the other owner's property, and sell cur- 
rent to him without any interference from the Board of Trade ? 

"2. When transformed down, the current would be conveyed (on 
overhead cables) to property which the second-named owner is 
building, and would cross a high road under the control of the Dis- 
trict Council, which favours the scheme, and will give every 
assistance. 

“The Parish Council also favours the scheme, and is prepared to 
buy a small amount of current for public lighting with incandescent 
lamps, and also will offer no opposition to the owner of the power 
or his nominees applying for a provisional order when the demand 
warrants such a step. Can the owner of power sell current to this 
Parish Council without a license or provisional order under such 
conditions ? 

"93. Further, can he make it a condition of supplying water for 
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domestic purposes to the District Council that the Parish Council 
shall take current for lighting ?” 

„, With regard to the first query put by our correspondent, we 
cannot see any objection, legal or otherwise, to the scheme which 
he proposes. Electricity, like gas or water, is a marketable com- 
modity which the lucky owner of water power is entitled to manu- 
facture and sell to his neighbours. It does not seem to us that any 
objection could be taken to the suspension of uninsulated cables 


over the footway in question, for even assuming that the public 


have a right of way along such path, neither the public nor the 
local authority on their behalf could take objection to the overhead 
wires. Were it proposed to physically obstruct the path the case 
would be different. 

2. With regard to “Idris’s” second question, there appears to 
be no objection to the overhead cables crossing the public road, in 
view of the fact that the District Council and the Parish Council 
have not only assented to the scheme, but are offering our 
correspondent every assistance. On this point, however, it should 
be observed that liability for accidents which arise owing to the 
breaking of such wires may fall upon the owner thereof. 

It is also necessary to point out with reference to the erection of 
cables across, or under streets, in pursuance of some scheme which 
is not sanctioned by provisional order or special Act, that by Sec. 
4 (1) of the Electric Lighting Act, it is provided as follows: 
“ Where, in any case, any electric line or other work may have been 
laid. . . . over or across any street (which includes highway) for 
the purpose of supplying electricity, or where any electric line or 
work so laid down or erected may be used for such purpose, otherwise 
than under and subject to the provisions of a license, order, or special 
Act, the Board of Trade may, if they think fit, by notice in writing, 
require that such electric lines shall be used only in accordance with 
such conditions and subject to such regulations for public safety 
as may be prescribed." Having these provisions in mind, we have 
always recommended persons in the position of our correspondent to 
consult the Board of Trade before erecting any wires across the 
highway. 

We think it is competent for the Parish Council to take and pay 
for current. The license or provisional order would have no effect 
upon a bargain of that kind. 

With regard to the third question addressed to us, we cannot see 
how the omission of the Parish Council to take current for lighting 
could be remedied by bringing pressure to bear on the District 
Council Nevertheless, there does not seem to be anything to 
prevent the “ undertaker” making such terms with his consumers as 
he may think expedient. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THoMPsoN & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


7,676. ‘Trolley connection guide for;:electric traction." H. Hancock and 
D. Watters. April 15th. 

7,097. ‘* Printing telegraphs.” E. Kinsman, April 15th. 

7,701. *'* Improvements relating to means for controlling the trolley-arms of 
electric tramcars driven from overhead wires.” P. D. MiLLoy and INTER- 
NATIONAL TROLLEY CONTROLLER Company. April 15th. (Complete.) 

7,0 4. B in or (relating to dynamo-electric machines.“ W. 8. 
BovLT. April 15th. 

7,750. B in and connected with electric safety cut-outs.” W. L. 
Kina. April 16th. 

7,188. “Improvements in controllers for electric motors.” THe BRITISH 
THoMsON-Hovustox Company, LixiTRD. (W. B. Potter, United States.) April 
16th. (Complete.) 

7,796. “ An improvement in commutators for electric meters and the like.“ 
C. D. ABEL. (La Compagnie Anonyme Continentale pour la Fabrication des 
Compteurs à Gaz at Autres Appareils, France.) April 16th. : 

V ear “Improvements in insulators for electric conduits." K. T. BENNET 
and J. T. Jonansson. April 16th. (Complete.) 

7,848. “Improvements in or relating to the manufacture of incandescent 
electric lamps." P. Schanr. April 16th. -— 

7,855. “Improvements in means or arrangements for regulating the excita- 


tion of alternating-current machines." O. T. BLATHY. April 16th. (Complete). 


7,867. “ Electrical explosive gases." E.BaiLEv. April 17th. 

7,868. ‘* Improvements in safety devices or guards for use in connection with 
electric traction oars and the like." A. CHARLESWORTH. April 17th. 

7,878. “Improvements in electrio switches." H. H. Berry, P. F. W. Simon, 
and E. SKINNER. April 17th. 


7,884. ‘* Improvements in 1 for cleaning and scrubbing electrotype 
plates." W. Dawson. April 17th. 


7,885. ‘* Improvements in electro-medical apparatus." L. PE Tic. April 17th. 


7,985. “Improvements in or relating to the grids of secondary batteries.“ 
G. J. GiBBS. April 18th. 


7,953. ‘Improvements in surface - contact electric traction." J. Hines, 
April 18th. 

7,965. ''Improvements in or relating to fluid pressure thermo - dynamic 
engines." J. T. WAINWRIGHT. April 18th. 


7,958. Novel or n means for working or controlling semaphore or 
other signalling or indicating apparatus in connection with electric tramway 
systems by means of the t:olley-pole also applicable for other purposes." J. 
WiLKINSOX. April 18th 


7,969. “Increasing the economical efficiency of electric incandescent lampe." 
E. Busur. April 18th. (Complete.) 

7,066. ‘‘Improvements in or relating to electro-.pneuma'ic controlling 
systems," E. R. HILL. (Date applied for under Patents, &c., Act, 1888, Sec. 
MEI Pebtember 30th, 1900, being date of application in United States.) April 


8,015. “A direct acting combined magnetic regulator and brake for electric 
arc lamps.” J. Lenperyovu and T. 8. M. Wvarr. April 18th. (Complete.) 

8,102 “Improvements in switch oe for telephone circuits.” L. CERE- 
BOTANI and C. MoRADELLI. Aprill9th. (Complete.) 


8,110. Improvements in means for facilitating the installation and 
control of electric lighting and like apparatus.” H. T. Harrison. April 19th. 


8,128. An improved section or feeder pillar or box for electrio cables.” 
G. Hitt. April 20th. 


8,162, ‘‘ Improvements in and relating to electrical lamps." V. I. FEENY. 
(Allegemeine Elektricitats Gesellschaft, Germany.) April 20th. (Complete.) 


8,196. ‘Improvements in sockets or holders for incandescent electric 
lamp.." J. W. H. UYrENBoGAART. April 20th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.O., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


13,074. “improvements in apparatus for electrolysis.” P. Dated June 
Brd, 1899. Electrodes, hypochiorites, &c., obtaining. Relates to apparatus for 
electrolysing liquids, especially alkaline chlorides, without a diaphragm. The 
solution is led to one end of an upper trough, and overflows from its opposite 
end to the next below, and so on tothe bottom. ‘The bottom trough is con- 
nected to the positive conductor, and the upper to the negative, and as each 
trough dips slightly, or a flange thereon dipa slightly, into the liquid in the 
next lower trough, and as there is only electrical communication through the 
solution, each trough becomes an anode on its upper surface, while the small 
part dipping into the liquid in the next lower trough becomes a cathode. The 
polarity may be reversed when it is desired to give the cathode the larger 
surface for reducing purposes, such as for reducing nitrophenol to amidophenol. 
The double electrode may be formed of metal, graphite, &c. In & modified 
form, the trougbs are arranged in an inclined plane, the liquid passing from 
one trough to the next by a connecting pipe arranged alternately at opposite 
ende, and each trough having a portion which dips over into the liquid in the 
next lower trough. Slots are cut out of this bent-over portion to allow of the 
escape of gas. In another form the troughs are all on the same leve] and 
each one receives an independent supply of liquid. Two or more batches of 
such troughs may be connected together at different levels. 5 claims. 


13,088. “ la electric tramways er railways en a road contact 
- . J. J. Mills. (E. Bennet, J. Panfique and G. Linlere.) Dated June 29rd, 
1899. Electric railways and tramways on a road contact system with switches 
worked by magnets on the vehicle. Collectors, switches.—The magnetized bar 
which throws the switches and picks up current, is excited by cu rent from a 
battery and also by the motor current when the vehicle is running. The two 
currents flow through separate coils which may be placed on vertical or horizontal 
cores. To 1 the magnetic circuit, additional magnetized bars on the vehicle 
pass over vehicles extending from the ring which carries the switch plunger and 
these wings may be embedded in, but insulated from, blocks of magnetisable 
material. The ends of the bars may be of non-magnetic material, so that the 
plunger is dropped before contact with the road stud is terminated. 5 claims. 


13,108. "improvements iu electrio are lampe.” The Jandus Are Lamp and 
Electric Company, Limited, and A. D. Jones. Dated June 28rd, 1899. Arc lamps. 
An arc-enclosing cylinder made with a contracted neck and a larger top 
opening, is secured by a flared tube bearing upon the inside of the neck and 
screwing into a socket which is made with an annular channel to receive an 
asbestos washer and the ground end of the cytinder. The socket screws on the 
lower carbon holder. The cylinder carries an iron cover fitting closely to the 
upper carbon, and provided with a tubular extension of somewhat larger bore, 
fitting loosely in a cylindrical aperture in a fixed part of the lamp. Ina modi- 
fled form of cover, the upper end of the tubular extension fits the carbon, its 
bore being conical with the larger end downward. 5 claims. 


13,111. “‘imprevements in and connected with electrical ewitehes.” E. J. Wade 
and The Eleotrio Metive Power Company Limited. Dated June Mth, 1899. 
Switches adapted for controlling the com Ination of storage batteries, being an 
improvement upon the invention described in Specification No. 11,525, a.D. 1899. 
The terminals of the cells are connected to two rows of contacts. These con- 
tacts run on the surface of a drum fitted with suitable contacts and cross con- 
nections. Rings are embedded in the drum, and are connected to contacts of 
suitable configuration to produce the desired series and parallel arrangements. 
8 claims. 


13,126. "''An improved apparatus fer the output of clectrio light and 

: and fer like purposes.” F.W, and C. A. Ceivitie. Dated June 
th, 1899. e apparatusis more especially for producing arrows showing the 
output of electric cheng. and power stations, and forming a check on the 
switchboard attendant. roller with spring pressure rollers draws a strip of 
paper from a rolier, the roller being driven from a clock. Pens are carried by 
arms whicb can be traversed by parallel screws on turning hand-wheels. The 
pens are set so that the indicators show the colts and amperes on scales, and 
then trace lines on the paper in differently-coloured inks. 2 claims. 


3,130. ‘Appliance for telephone stations.” J.E. Kingsbury. (The Wostorn 
fete Company.) Dated June Ach! . Relates to systems of telephones in 
which a calling subscriber pays for each conversation at the time of calling, the 
coin being returned if the required connection is not obtained. At tbe sub- 
scriber’s station a coin shute is with & releasing magnet and armature, 
and also contact springs by which an earth circuit is closed on the insertion of 
& coin. A pivotted portion of the shute allows the coin to be returned and to 
signal the same. The subscriber's bellis bridged across the lines and includes 
in the bridge & condenser. Tbe exchange is arranged witb shunt controlled 
lamp signals, and has a reversed battery put to line by the key foroperating the 
polarised magnet on the completion of & call. 5 claims. 


19,174. N in electric siguetiing apparatus." F.B. Nerreg. Dated 
June 24th, 1899. Relates to improvements on the eleotrolytic annunciators 
described in Specification No. 1,901, a.D. 1898, and more generally to the com- 
bined use of such annunciators, which give a transient indication with others 
of the electro-magnetic type, in which the indication continues until the appa- 
ratus is reset by some manual operation. This combination is applicable for 
telephone central apparatus, and the electrolytic annunciator of each line may 
be connected either in series or in parallel with the corresponding electro- 
magnetic annunciator. In the electrolytic annunciator the electrodes are 
mounted in a hollow base, preferably of opal glass, which is immersed in the 
solution of potassium iodide, &c., contained in the jar. The jar is connected 
to the base by the screw or other cap with a washer interposed between them, 
and the base is hung by the pin on the elbow piece from the arm of the support 
so that the jar, which is normally held against the support by a screw, &c., can 
be swung outwards for inspection or repair of the parte, &c. The support is 
adapted to be fixed to a table or wall, &c., and the wires from the electrodes are 
connected to the lesding-in wires through the junction board. The single 
negative electrode is connected to the common return wire. The wire from 
each electrode passes through a soft rubber plug inthe wallof the base. By 
providing a convexed backing of vulcanite or hard rubber for each electrode, 
the latter can be made of platinum foil. In one arrangement a tube connected 
to an elastic bulb is provided for blowing air through the electrolyte to remove 
the indications, the bulb being formed with a number of perforations to prevent 
backward suct.on. A vent tube is provided for the escape of the air from the 
jar. A wire projecting out from below and extending upwards between the 
electrodes may be substituted for the negative electrode. The base is filled up 
with a cement, preferably of wax and resin, to protect the wires, &o. The indi- 
cations may be placed on a plate mounted on the base, preferably to read alter- 
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nately with the electrodes on either side. To aid in retaining the iodine stain 
in the electrodes, and to protect it from gas bubbles, &c., the electrodes may be 
set In recesses in the base, or in suitable perforations in a separate plate. In 
lieu of effecting the indicat ons by a stain of iodine, &c., they may be given by 
the appearance of gas bubbles on a black background, which may be formed of 
black silk, &c., arranged to cover the electrodes either singly or collectively. In 
this case the clectrolyte may consist of a saline solution, &c., containing gum 
arabic. Instead of employing the air blower, the jar may be mounted so that it 
can be lifted up and shaken to dissipate the stain, &c. The base may also be 
replaced by somewhat ditferent arrangements. 15 claims. 


13,194. “improved mothods of winding colis fer continuous ourrent dynamo and 
motor electric machines.” A. W. Tomkins. Dated June 26th, 1899. Armatures. 
A coil for continuous current dynamos and motors is made by winding the wire 
round pins or projections fixed to a board or plate. The convolutions are 
secured together by a pair of clamps and tlie coil is then taped. Finally, it i8 
transferred to a vice or clamp, in which first one end and then the other is bent 
to the shape of the drum on which it is to be placed. 2 claims. 


13,220. ‘improved construction er arrangement of appliances fer underground 
er condalt traction by electricity.” J. H. Rose. Dated J 525 26th, 1899. Hfeetrie 
railways and tramways on the conduit system. Conduits, collectors. The 
slotted conduit is built up of trough sections and removable cover sections 
carrying paving blocks and secured by bolts or lugs and brackets. Tubular rails 
ia the conduit convey steam, hot air, or water to dry it, and they support the 
section or other section conductors by means of insulators. The collecting 
sloes are carried by the arms on the shank. This shank ora separate support 
carries segmental scapers or brushes for sweeping out the conduit, and aiso a 
fan or other means for disturbing the dust. 2 claims. 


13,230. “Apparatus fer dant globes applicable to the globes cf 
enclosed aro 12. 48. T. E — 0. A. Ekvall. Dated June 26th, 1899. 


Globes and holders therefor applicable for enclosed arc electric lamps and for 
other purposes. Two or more nooks pivotted on fixed parts of the lamp have 
limited movement, so that a globe can Le pushed up over them and its neck then 
rests on their out-turned ends. A cover sliding on the fixed parts normally 
rests on the top of the globe, but carries loops, hooks or the like to engage the 
hooks and turn them inward if the globe and cover are raised; if the cover 18 
then held up by hand, the globe can be removed. The hooks may otherwise be 
placed outeide the globe. 2 claims. 


13,233. “ improvements in apparatus for periodically producing electric currents 
by wind power." M. Gerre. Dated June 26th, 1899. Dynamos, driving apparatus 
for periodically producing electric currents by wind power, more purticularly 
for charging accumulators. A wind motor operates by meang of links the 
oscillating lever of a rachet mechanism comprising a rachet wheel, a driving 

awl and a stop pawl. The ratchet mechanism serves to wind up a weight, or 
it may be a spring, until by the action of a stud on a catch a weighted lever 
comes into play and causes the disengagement of the pawls. Rotation is then 
set up in the opposite direction, and the motion is transmitted by n spur wheel 
and pinion to the dynamo shalt. in one course a second stud on the ratchet 
wheel causes the re-engagement oí the pawls therewith. 1 claim. 


13,256. “Improved means of aversi, te danger attendant upon the employ- 
ment of overhead cenductors in electric tramways.” M. H. Smith. Dated June 
27th, 1899. Electric railways and tramways with overhead conductors arranged 
in sections, which are cut out of circuit in case of breakage, &c, Conductors, 
switches. Sections of the overbead conductor are connected to the main at 
one end through a wire, fuse, switch arm, and thick coil on the electro-magnet, 
and also through the thin coil on the magnet, Atthe other end the section 18 
connected to earth or return through the wire and rheostat. In case of break- 
age, &., the switch opens, owing to loss of current in the magnet coils. The 
ends of the trolley wire sections are carried by two insulators on « bar mounted 
on a span wire or arm, 8 claims. : 


13,267. “improvements In connection with u und conduits for electric 
tramways.” M. H. Smith. Dated June 27th, 1899. ectric railways and tram- 
ways on & conduit system. Conduits.—Under the conduits from which the 
tramway is worked is a culvert or subwny, in which sewers, gas, water, com- 
pressed air and hydraulic mains and pipes, and electrie conductors for power, 

ight, telephones, &c., are placed. The roadway is carried by girders and 
arches. A service truck driven by electricity runs on rails in the subway. 
Reference is made to Specitication No. 5,025, A.D. 1894. 1 claim. 


13,270. ''improvemoents in'telephone exchange systems.” D. Sinelair. Dated 
June 27th, 1899. Relates to improvements in telephone systems. The inven- 
tion is described with reference to a diagram which is too complicated for pur- 
poses of abridgment. 2 claims. 


13,271. “im in telephone exchange systems.” D. Sinolair. Dated 
June 27th, 1899. Relates to arrangements in a telephone exchange, by which 
fleeting signals from sub-stations are converted at the exchange to signals which 
Inst until broken by the action of the operator. A slightly moditied form is 
described, in which the subscriber is provided with a through-calling generator 
and an excbange-calling key. The system is arranged with the various relays 
having double contacts and cil cuits, so arranged that the completion of the first 
circuit shall cause the signal lamp to light up, and the completion of the second 
shall cut that lamp out, the lamps being arranged in local circuits with low volt- 
age batteries. For instance, the indicator lamp is lighted when the relay is 
excited by the call due to the momentary earthing of the line circuit when the 
telephone lever rises, the circuit being maintained closed by the exchange 
until the circuit of the relay is closed by the insertion of the answering plug 
into the jack. ‘The plugs are arranged on the three-point branch system. The 
listening key is provided with extra contacts, and the ringing-up key has the 
lever held by the armature catch of a double-wound magnet, the coils of which 
are described; the plug cord contains & translator or two condensers, and 
impedance coils. 8 claims. 


13,274. “improvements in the manufacture of acoumulators.” A. Schansohieff. 
Dated June 27th, 1899. The plate is made of two grids of lead, the grids being 
cast with square holes in them, and the transverse ribs being of triangular 
section. The grids are placed face to face, 80 that the points of intersection of 
the ribs on one grid are opposite the centres of the holes of the other grid. ‘Lhe 
grids are kept apart either by making the outer rib or edge of greater width than 
the rest of the grid or by small pieces of lead, and are burnt or soldered 
together along their outer edges. The paste for the positive plates consists of & 
mixture of minium, sulphate of lead, and sulphate of ammonium. The paste 
for the nega ive plates consists of & mixture of litharge and carbonised sugar. 
The provisional specification states that the grid is such as is described in 
Specification No. 18,702, A. D. 1898. 8 claims. 


13,270. 1 in or relating to enclosed metors er dynames.” P. 
Rosling and H. W. Appleby. Dated June 27th, 1899. Cooling and ventilating 


casings. Comprises improvements in enclosed motors or dynamos, provided 
with a fan or its equivalent for ventilating purposes, such as are described in 
Specification No. 468, A.D. 1898. To prevent the surrounding air from obtaining 
access to the interior of the machine, when it is at rest, the outlet in the casing 
ig fitted with a valve which remains open while the machine is running, but 
closes immediately it is stopped. The outlet may be connected by a pipe with 
any suitable atmosphere, in which case the valve may be dispensed with. The 
air inlet opens into a chamber, the sides of which are formed by the fan 
division plate, and end cover. To prevent leakage of air from the casing into 
the inlet chamber the joint between the fan and division plate is formed by 
concentric flanges arranged in close proximity to each other, thus forming a 
long and narrow passage. A similar joint may be formed between the fan and 
the bearing case to prevent oil from being drawn in. When the motor or 
dynamo is coupled direct to another machine, and works in an atmosphere 


that is detrimental to the parts, the inlet chamber may be dispensed with. 


7 claims. 


13,260. “improved ia connection with ohannel ralis and current supply f 
eleotrto " M.H. Smith. Dated June 27th 1699. Electric railways and 
tramways with conduits in which are contact studs connected permanently or 
during the passage of the vehicle by any suitable means. Conduits, conductors, 
collectors, switches: — The conduit is formed by the rail and the guard rail and 
studs are carried by the latter in the path of a conducting cord or rod attached 


to sanke projecting froin the vehicle through the slot and forming the col-, 


lector. e studs may 


be permanentl in 
mechanically- ope rated or 155 ently connected to the main or by any 


any othcr switch arrangement. The circuit from the 


feeder is completed by the spring-returned plunger when the collector comes 
between the discs and forces the latter outwardly. The plates with the plunger 
may revolve. A duplicate set may be provided for the return. 65 claims. 


13,424. “improvements in electric orance and similar revolving appliances." 
J. 6. W. Aldridge. Dated June 28th 1#99. Coupling. Concentric, superposed 
and insulated cylinders are fixed to the floor of the crane cabin, with which 
they rotate. The leads are passed through an insulating-plug and connected to 
ports between which are the internal surface of the rings. Contact is effected 
ny gauce loops lined with steel bands and fitted exteriorly with copper strips. 

claims. 


13,509. “ improvements la er connected with electric oranes." J. G. W. Aldridge. 
Dated June 29th, 1899. In electric cranes, the switch handle is connected by 
links to the clutch for the hoisting drum, so that, as the motor is starting, the 
drum is automatically and simultaneously geared with the motor shaft. The 
descent of the load is regulated by a hand or other brake. 8 claims. 


13,601. “l ln means to he employed ia electric traction." M. J. 

rrean. Dated Jnne 80th, 1899. Relates to a construction of electric motors, 

esigned to secure maximum efficiency notwithstanding variations of speed, 
especially applicable to electric traction, but also applicable to navigation and 
transmission of motive power. The windings of the induction coils are divided 
into sections, and by means of a rotary controlling switch these sections are 
variously connected into sets or groups, while the battery cells are similarly 
grouped, in order to give the variations of speed desired. The invention is 
applicable both to shunt wound and to series wound motors. 2 claims. 


18,500. “1 ements In thermestatio oelectrio current breakers.” The 
British Thomson-Houston Company, Limited. (C. D. Haskins.) Dated June 30th, 
1899. A tube containing a few drops of highly volatile liquid, such as chloro- 
form, &c., is curved and suitably supported. Upon attaining a critical tem- 
perature the liquid volatilises, and the tube is straightened. This movement, 
in the case of an electric cut-out serves to release a contact arm orto close a 
circuit through a magnetic cut-out, &c. The contact bridge is carried bya 
pivoted arm connected by a link with are-setting handle. It is held in the on 
position by a togele arrangement. A pairof thermostats are supported by studs 
their free ends being connected bya bar resting on but insulated from the lever. 
The current is caused to tlow through the thermostats, and should it become 
excessive, the tubes straighten and trip the circuit breaker. In a modified 
arrangement electrical connection is made with the thermostat by means of a 
apres connection 80 that tbe effective length of the heating tube may be varied. 

claims. . 


13,593. ‘improvements in secondary batteries." D. Tommasi. Dated June 
30th, 1899. (Date under International Convention, January 28rd, 1899.) The 

ositive electrodes are each made of a strip of metal wound into a spiral 

etween the coils of which the active material is placed. The strip may be 
made of antimony-lead or of steel, copper, bronze, &c., coated with lead, and 
the strip itself or the whole electrode is ooated with oollodion mixed. with 
platinum black, cobalt peroxide, or maganese dioxide to render is unattackable 

y the electrolyte. The negative electrodes may be constructed similarly to 
the positive electrodes, or they may each consist of a flanged disc, of carbon 
having studs or projections on both faces and corrugations on ita internal 
circumference. The negative electrode may also consist of a flanged disc of 
insulating material, each face of which is covered by a metal disc upon which 
the active material is spread and retained in place oy non-conducting cross 
arms. The negative electrode may also consist of a metal disc mounted ou an 
insulating core and encircled by arim of insulating material or of conductive 
material unattackable by the electrolyte. The electrodes are all mounted ona 
horizontal shaft. The active material for the positive electrodes consists of 
lead oxide mixed with about 5 per cent. of cobalt oxide or manganese dioxide, 
and that for the negative electrodes consists of lead oxide or spongy lead mixed 
with crushed carbon or graphite. 6 claims. 


13,616. “ ts ia motor electric meters, parts of which are applicablo 
to motors and dynamos generally." Evershed & Vignoles, Limited, and $. Evorsbed. 
Dated June 80th, 1899. Motor energy meters and other motors and dynamos, 
having armatures with commutators are made with large rotary collectors 
instead of brushes, either the collectors or the commutators being flexible. In 
one arrangement the commutator consists of resilient wires, of iridium platinum 
or other metal, fixed at one end on an insulating diso on the motor shaft and 
parallel to the shaft. The free ends of the wires bear against gilt or platinised 
flanges on the edges of light metal discs supported by shafts parallel to the 
inotor shaft; tbese shaíts turn in metal bearings through which the current 
passes, each shaft having at one end a platinum iridium point and bearing. In 
& modification the cominutator wires and oollector shafts may be radial or in- 
clined to the motor shaft. The commutator may be rigid and constructed as 
described ip Specification No. 9,127, a.p. 1897, the collectors being cup-shaped. 
To compensate for residual friction in a motormeter, a small magnet or iron 
bar is supported so as to provide a small permanent field tending to cause the 
armature to rotate. The rod may be an extension of a brake magnet. To 
indicate the strength of the brake magnets in a motor meter a simple magneto- 
meter is provided. This may consist of an axle carrying a small strip of iron in 
the fleld of each magnet, & counterweight or spring connection, and a long 
pointer near a fixed scale. The magnets hold up the tron pieces in opposition 
to the weight or spring, so that any change in the strength of the fields of the 
brake magnets is shown. By slightly weakening and strengthening the brake 
magnets by means of a shunt piece of iron, or a few turns of a current conduc- 
tor, the meter can be calibrated and the scale marked for different strengths of 
the brake magnets, so that a percentage correction may be afterwards applied 
to the dial readings if the magnets change. 3 claims. 

-13,617. "Improvements In electric instruments." E. C. g 
Dated June h, 1899. Current, oe ane quantity meters. A Longe ice 
secured to a bracket moves over & scale on a base and carries a thin tapering 
iron core partly within a flat solenoid fixed on the base. When the instrument 
is used with continuous current, the solenoid may be wound on & copper 
bobbin, or provided with a copper lining, to damp oscillations. The solenoid 
may contain a fixed iron core. The instrument may be enclosed in an oil bath. 
In a modification the iron core is replaced by a narrow solenoid on the spring. 
In a further modification the springs carries a ring-shaped coil near another 
fixedonthe base. In either modification the movable coil is of fine wire, and 
connected by flexible wires in parallel with the fixed coil for measuring current, 
or in series with the fixed coil and a resistance for measuring pressure, or the 
instrument may be cónnected asa wattmeter. Either form may be used to 
record on a moving surface. 2 claims. 


13,646. “improvements in electrical motive-power apparatus." T. D. Hellick. 
Dated July 1st, 1899. Relates to means for stopping, starting, reversing, and 
varying the speed of electric motors used for driving cranes, hoisting gear, and 
other machinery, or for electric traction. The armature and field magnets are 
arranged so as torotate in opposite directions, the field magnets being supported 
by asleeve on the armature spindle. In one arrangement the sleeve and 
92 5 are connected respectively to bevel wheels, gearing with a seoond pair 
of bevel wheels free to rotate on studs carried by a frame or drum from which 
the power is taken, or which may itself form the hoisting barrel of a crane. 
When current is supplied to the motor, the field magnete and armature rotate 
at the same speed in opposite directions, but the gearing is such that no motion 
is transmitted to the pulley. If, however, the field magnets are stopped by 
applying a brake to the drum the armature will drive the pulley at half ite own 
speed. Similarly the armature may be stopped by a brake acting on a drum, in 
which case motion in the opposite direction is derived from the fleld magnets, 
Intermediate speeds may be obtained by more or less retarding the motion of 
either part. Instead of bevel gearing spur wheels and pinions may be arranged 
so as to produce the same result. Two such arrangements are described for 
transmitting motion from the armature shaft to another shaft in line with it. 
In a modified arrangement, two motors are employed, the oppositely-rotating 
armatures of which are connected to the gear wheels respectively. 4 claims. 


13,080. ‘“‘Improvements in bonds fer electric tramways and railways.” W. E. 
Kenway. Dated July Ist, 1899. Rail bonds. Tubular or hollow are 
formed at the ends of the bars, which may be slit, laminated, corrugated 
&c. The bosses have coned surfaces where they fit together, and cylindrica 
surfaces where they fit into the rail web, and they are expanded or upset when 
fitted to the rail, ‘The bars or bosses may be arranged to lie on the same 
or on opposite sides of the rail. 1 claim. 
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No. 1,221. 


THE BRITISH PRESS AND BRITISH 
INDUSTRY. 


In these ultra-patriotic days, when all the nation—save 


_the small and righteous-minded minority—has been 


* a-mafficking," it seems strange that one should have to 
lay serious complaint against British journalism for its 
studiously unfair attitude towards an important home 
industry. 

There never was a time when the English electrical 


manufacturer had to fight so hard to maintain his position 


in the markets. He has to compete against rivals who can 
employ cheap labour and obtain raw material at low prices, 
and, in short, he has to sell his goods in competition with 
the surplus production of other nations. Those conditions 
are bad enough, but if that were not sufficient the news- 
papers have taken it upon themselves to educate the public 
up to the point of using foreign-made plant, to the exclu- 
sion of that which has had the misfortune to be made in 
this country. 

Last century the term made in Germany was used 
almost in opprobrium, but nowadays it is a distinct recom» 
mendation to some people. It is not merely that the efforts 
of the English manufacturer have rarely called forth the 
commendations of the press, but journalists have vied with 
each other in decrying the productions of English workshops. 
Nor is this spirit of self-depreciution confined to an irre- 
sponsible section of the press, for the most reputable of the 
daily organs have frequently borne witness to the superiority 
of foreigu-made plant. It is not more than two or three 
days ago that the “Johnny Head in Air" representative of 
an influential daily paper dwelt in sorrowing terms upon the 
absence of the British electrical manufacturer from the 


Glasgow Exhibition, yet there is, in truth, hardly an 


important firm which is not in some way or other represented 
at Glasgow. | 

It is, apparently, taken for granted that no good electrically 
can come out of the country, and that it is useless to discuss 
it further. Unfortunately, this attitude of the press has a 
most serious influence upon the public, who are, through the 
agency of municipalities, large purchasers of electrical 
apparatus; we are not sure that it has not been without its 
influence upon the minor consulting engineers, one of whom 
recently declared in connection with a scheme, that he was 
not going te make experiments, and forthwith put in 
American plant; yet English manufacturers had made this 
very type of plant over and over again. 

No doubt a good deal of the indiscriminate praise of the 
daily press is due to ignorance of the true conditions which 
prevail, but the foreign manufacturer being a business man, 
is not slow to avail himself of it. Ignorance is not, how- 
ever, always responsible for the hostile attitude towards home 
manufacturers, and certainly no technical or engineering 
journal could plead it as an excuse for the studied neglect of 
English work, and the everlasting exploitation of foreign- 
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made machinery. Yet one of the foremost of English 


engineering journals has missed no opportunity of extolling — 


foreign electrical machinery, while it has preserved an almost 
unbroken silence on the subject of English productions. 


The main support of any journal printed and published 


in this country is among home manufacturers, and while 
this fact ought not to blind it to the merits of foreign work, 
from mere business reciprocity it should not neglect its 
customers. It is not that English machinery is con- 
spicuously bad, on the average it is equal to the best, produc- 
tions of either America or the Continent. It is true that at 
times of necessity, and at times which were otherwise, 
America has sent us excellent examples of electrical 
machinery: it has, moreover, offered on occasions outlets for 
the capital of English investors, albeit some of these outlets 
have had no bottom to them; but though American 
engineers may have served as nurses to English electrical 
undertakings, they have done nothing to warrant the in- 


discriminate laudations of the daily and, to some extent, . 


the technical press. 

Not for a moment would we suggest that our American 
friends have not deserved much of the success they have 
achieved on this side; of them, indeed, we make mo com- 
plaint, but we do seriously protest against the crusade of depre- 
ciation of English manufacturers which the British Press 
continues to carry on. 


THE presidential address of the 
President of the Institution of Mechanical 
Engineers deals with the education of 
engineers, an important if well-worn subject. We are all 
apt to think that technical education in Germany is 
accountable for much of the German advance. This is open 
to prave doubt. The Hohe-Schule youth is not thought 
much of in Germany. We have heard him spoken of with 
u good deal of contempt. Mr. Maw, in his address, seemed 
to us to lay too much stress upon specialising. He would 
have technical colleges specialised so that different colleges 
would obtain a character for special lines of work. Now if 
there is a more pitiable object in this world than another it is 
the specialist who has contined himself very narrowly to one 
line of work, who has no private means, and has not the 
special ability that will always find him a position; and 
after all, not everybody can rejoice in the ability to 
deserve or to obtain it. 

The all-round man may not secure so good a salary, though 
this does not follow, but he is more likely to be able to find 
a fair situation in a short time. It is by no means super- 
excellent practice to be a specialist, especially for the man 
who cannot get into special circles, Men who have particular 
influence in railway circles and get early into locomotive 
work, for example, do become specialists in this particular 
work and advance to good positions if these open up, but 
advance is very much as it is in the Civil Service—a 
case of succeeding to dead men’s shoes. There is etill much 
to be said in favour of a good grounding in theory as given 
at our best colleges, coupled with home study. If 


The Education of 
Engineers. 


a youth is so fortunate as to have a place to enter 


when he leaves college, he may, during his third year 
or last year, as the case may be, give special study to 
the particular line in which he is to engage. 

As a mechanical engineer, Mr. Maw dwelt a good deal 
upon manufacturing processes, as though all engineers would 
be occupied in making something. ‘This is far from the 
case. Many engineers hardly see the inside of a manu- 
factory after they have left it. Their first work may happen 
to be that of assistant to a resident engineer, and they may 
next become residents themselves. Their duty will be 


simply to carry out designs made by the head office staff or 


the consulting engineer, and years may pass before any work 
comes to hand other than repairs, construction to plan, and 
general administration. It is during this part of the 
young engineers experience, when he is in daily touch 
With men and materials, that he can best receive his 
technical education by applying his college training to solve 
problems as they arise, and by constant study, aided by the 
technical press. 
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The advice we would give a student of engineering is to 
go as early as possible to a good public school, and take the 
regular course up to 15 or 16 years of age: then to spend a year 
or two in a works, to become familiar with work and dirt, 
men and manners, or the want of them, and finally take a 


three years’ college course, all through the period having 


spent half his spare time in private study. At-the end of 
it all, let him get the first job to be had, even if only that of 
a switchboard attendant, but if fortunate in securing a job 
some months before the vlose of the college course, let him 
occupy these months in special work, and if his capacity does 
not warrant it, let him neglect the prize examinations. On this 
point, however, it is well to remark that a student may 
require to be of more than ordinary working powers and 

. persistence to throw over the incitement of a prize, and to 
work as hard for the future; to prepare, in fact, for the 
position in view. 


Two or three weeks ago we published 
an article very. strongly criticising the 
action of the President and one of the 
Past-Presidents of the I. E. E. in connection with certain 
evidence they gave, which had the result of imposing on the 
Sheflield tramway system a serious responsibility in con- 
nection with the wearing out of gas pipes. The effect of 
the clause inserted in the Bill, as a result of this evidence, 
will be endless litigation, and attempts to make the tramway 
system responsible for all sorta of deterioration of pipes. 
For example, it is well known that pipes in some soils will 
last practically indefinitely, whilst in others they will be 
dissolved in a few years. Such differences are very likely to 
be ascribed to electrical action, so that gas and water oom- 
panies, armed with this obnoxious clause, will be able to 
make it very difficult for tramway people to conduct their 
business. | 

The fact that so far it has not been found possible to 
produce a single instance of electrolytic action traceable to 
tramway working under the Board of Trade Regulations. 
ought to have prevented the insertion of this clause, but the 
evidence of the professors as to what might conceivably 
take place under laboratory conditions, coupled with their 
connection with the I. E. E., was sufficient to cause grave m- 
justice to be done. . 

Fortunately the action of this Committee has not been 
repeated by the committee on the Bexley Tramway, for 
which Messrs. Mordey and Dawbarn are the engineers. 
Although the gas and water companies put ferward the same 
evidence, the Committee has refused to insert, the clause, and 
no doubt was largely led to its decision by the very unsatis- 
factory character of the evidence given by Prof. Perry and 
Prof. Ayrton when under cross-examination. 

Two examples will be sufficient for engineers. Prof. 
Perry based certain statements on the supposition that the 
cars took an average of 40 amperes, and that all the earth 
leakage current found its way back by the gas pipes. He was 
forced to admit that the average current was hardly ever 
likely to exceed 15 amperes, and that he had taken the 
maximum current, and treated it for the purpose of bis 
calculation as if it were the average current. He was 
further compelled to admit that he knew the whole current 
would not travel by the pipes, but probably only a small part 
of it. His colleague, Prof. Ayrton, showed the effect of 
electrolytic action on two iron plates immersed in brine about 
a quarter of an inch apart with a pressure of nearly 13 volte 
direct on them continuously, the suggestion being that this 
represented the practical conditions that occur in our3 à 

Fortunately, the Committee failed to be convinced by UC 
evidence as this, and we think that our readers will agree 
with the Committee. ad 

We do not for one moment desire that the electric 
industry should be protected to the detriment of other indus 
tries, or that companies carrying out useful public wo 
such as the supply of gas or water, should be in any ' : 
penalised by the operations of electrical companies. ian 
we object to, however, and object to most strongly, 8 115 
Parliamentary Committees should be misinformed on 
actual and well known facts in connection with this part 
the subject, as must always be the case when people v ho 8 
not familiar with it are called in to give eviden 
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THE KINGSLAND MECHANICAL SURFACE 
CONTACT SYSTEM. 


Wr are now enabled, by the courtesy of the inventor, to give 
the following particulars of the above system, which, as we 
stated in our last issue, was recently inspected in operation 
by the Wolverhampton Corporation. | 

The principal feature of that system, on the evolution of 
which Mr. Kingsland has been engaged for several years, is 
the employment of a revolving tappet wheel to work the 
switches, operated by striker bars attached to the cars. The 
wheel is placed in a slot between the tram rail and an 
additional rail, into which the striker bar projects, and the 
switch is enclosed in a water-tight box beneath the pave- 
ment. The contact studs are, as usual, placed midway 
between the rails, and the return circuit is made by the rails 
themselves. It is claimed that the operation of the switches 
by a positive mechanical action does away with the difficulties 
and uncertainty with which the surface contact principle 
has generally been associated. 
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The principal parts of the apparatus are shown in the 
photograph, fig. 1, which includes the outer switch box, with 
u portion of running rail, the inner switch box, the switch 
and automatic stop, and the tappet whecl and bracket. 
Sections of the track at a switch-box, and between two boxes, 
are given in fig. 2, showing the general arrangement of the 
construction, while fig. 3 is a sectional end view of the outer 
and inner boxes in position. 

Referring to this figure, R is one of the tram rails, and R’ 
is the outside or slot rail, forming in conjunction with R the 
slot 8. D is a cast-iron street box, having a removable cover 
F, and containing the inner switch box H, and the tappet 


^ cur En K 


wheel L, which is mounted on a bracket n. The switch box 
H is clamped down on a water-tight joint J by means of bolts 
and lugs. On unscrewing these, box H with all its contents can 
be lifted out of the outer box D, for inspection or removal: 
and the bracket 8 and tappet wheel L can also be removed in 
a similar manner. Thus every part is perfectly accessible, 
and can be inspected or renewed in a few minutes. 

The spindle a, which carries the switch mechanism, passes 
through a water-tight gland in the box H, and is coupled at 
k to the spindle « which carries the tappet wheel. The main 
and branch conductors, M, pass through water-tight glands 
into the bottom of the box D, and are connected by means of 
terminal pins and sockets with the contact brushes T, of the 
commutator switch w. The action of this is shown in figs. 
4 and 5, fig. 4 being an “on” position, and fig. 5 an * off 
position. Fig. 6 shows the tappet wheel and strikers. 

The body of the commutator is made of insulating material, 
imbedded in which are three contact pieces, a, b, v, joined to- 
gether by a metal ring (figs. 4 and 5). The contact brushes 
T, t", are placed so that in one position of the commutator 
they will both be in contact with the metal portion, while in 
| another position they will both be in- 
sulated. It will readily be seen that 
as the tappet wheel has six arms, and is 
moved one-sixth of a revolution each 
time it is operated, there will be three 
* on " positions and three off posi- 
tions of the commutator during one 
complete revolution, and that these on 
and off positions occur alternately. 

The electric circuit.is never broken 
on the switch, as the switch in advance 
of a car is always put on“ before the 
rear switch is put “ off." 

For this switch the following advan- 
tages are claimed :— There is no spark- 
ing at the contacts; the contacts are 
always maintained at uniform pressure, 
and cannot stick, and there is prac- 
tically no wear. | 

In order to prevent the wheel and 
switch from being carried round too 
far by their momentum when a car is 
travelling at a high speed, an automatic 
locking device has been devised, which 
relieves the shock of the blow by means 
of springs, and ensures the stoppage of 
the switch on the completion of one- 
sixth of a revolution. This is shown 
at K, fig. 3, and in section in fig. 7. 
: This automatic stop is an exceedingly 
clever device, but is somewhat difficult 
to describe, although its working is 
quite simple. Opposing rings of seg- 
mental screw threads, facing in opposite 
directions, and some of which are free 
to move axially, but not by rotation, 
are so interlocked that it is impossible 
for the switch to rotate more than one- 
gixth of a revolution, yet upon the com- 


JJ HI E E ENT ADEM letion of that movement the respective 
AR D Dec, TUN M Eas parts are instantly returned by springs 
p 22 NES to the normal position, ready for the 
Q next operation. The apparatus has 
ago been tested up to a speed of 20 miles 


per hour without failure. 
The electrical connections are ar- 
ranged in two systems, depending on 
whether each car carries one striker or two. 

Fig. 8 illustrates the arrangement when only one striker 
is used on the car. R R are the tram rails, u is the main 
electrical conductor. s w!,s u:, are sectional mains con- 
necting the commutators in one switch box with the cor- 


responding commutators in the next box. The studs s! s?, 


&c., are permanently connected to the metal portion of one 
commutator through the cable e, and the main M is per- 
manently connected to the metal portion of the other com- 
mutator through the cable f. 

Suppose now that & car is coming along the line from 
left to right, and that the commutators are therefore revolv- 
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ing in the same direction as the hands of a watch. Suppose 
also that the stud s! is “alive,” owing to the sectional main 
sM? of the commutator c! being connected to the main M at 
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the previous box, not shown in the honum: When the car 
has reached s*, and is just about to leave s!, the commutators 


cl and (?, will be operated simultaneously by the striker, and 


The 
at /, 


will be Caused to turn one-sixth of a revolution. 
result of this will be to insulate sectional main s M? 
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and thus to cut off the stud sl. At the same time the con- 
tact 4 of the commutator c?, which at present is insulated, 
will be connected to the main M through /^ and will put the 
current on to the next sectional main s x?, Following this 


up it will be seen to be already connected to the stud s? 


through the contact b of the commutator c?. Thus the 
single movement of the commutators c! and c? has effected 
the double result of cutting off the stud s!, and connecting 
the stud 82. When the car reaches s3, the commutators 
09 ct will be operated with the similar result of cutting off 
stud S^, and connecting stud s* ; and so on all along the 
line. 

When two strikers are emploved on the car, the arrange- 
ment of conductors is simpler, and is shown in fig. 9. 

R R are the rails, s! s?, &c., are the studs. M is the main 
electrical conductor, and di c? are the commutator 
switches. The action of these switches has already been 
explained with reference to figs. 4 and 5. 


FIG. 8. 


FId. 9. 


Fig. 10 is a cross-section of one of the studs, showing the 
manner in which the connection with the cable s from the 
switch is effected by means of a connector F and flexible 
cable G. The body, a, of the stud is covered with 
insulating material, 1. The contact plate B is seen to 
be readily removable for renewal or examination. 

From the foregoing description it will be scen that the 
system is very simple; it does not involve any important 
departure from the ordinary methods of track construction, 
and it may be applied to an existing track by setting up an 


A 


additional rail to form the slot, and, of course, bonding the 
old rails for the return circuit. The slot is too shallow to be 
called a conduit ; it contains no conductors, and is unaffected 
by water. Thereis no difficulty in changing to the overhead 
system at the outskirts of a town, and if desired, a second 
row of studs, operated by the same switch gear, may be laid 
down, so as to dispense with the rails for the return circuit. 
The question of cost is, of course, of the greatest interest; 
it is stated that the relative values of the capital outlay for 
the three systems named below are as follows :— 
Overhead trolley £5,000 to £6,000 
Kingsland surface contact ... 6,500 to 7,600 
Open conduit .. 10, ,000 to 12,000 
The experimental dd at Wolverhampton is to be 
inspected to-day by a number of gentlemen interested in 
electric traction, including the technical press; we therefore 
defer criticism of the system until next week. 


Case Settled.— It is stated that the case of Robinson 
v. Blackheath, &c., Electric Light Company has been 
settled by the payment of £200 damages and coats by the 
company to the father of Arthur Robinson, the lad who was 
killed at their works by an.electric shock in October last. 
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A NEW INDUCTION COIL. 


A PAIR of very large induction coils have just. heen made by 
Messrs, Queen & C., of Philadelphia, for the Japanese 
Government, They will give a 45 in. spark, and are. to. be 
used for wireless telegraphy. Nothing so large as this has 
been constructed since the famous Spottiswoode coil, made by 
Mr. Apps. The following table will show the difference in 
some essential details between the two coils, the figures being 
taken from a description of the new coil by Prof. Peckham 


Spottiswoode coil. | Queen & Co.'s coil. 


—— -- 


Length of spark... 42! inches. 45 inches. 
Total length of coil 4 fect. 1 feet. 
External diameter 20 inches. | 15 inches. 
Core of primary — | 
Length... 44 inches. 48 inches. 
Diameter 3:06 inches. 5 inches. 
Weight 67 lbs. 200 Ibs. 
Secondary coil-- 
Length 280 miles. 100 miles. 
30 Grove‘cells. 12 secondary cells. 


Battery 
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in the Srientific American. The core of the primary of the 
new coil is much larger in diameter than in the Spottiswoode 
This enables the coil to give the same length of spark 
as the Spottiswoode coil, with only about one-third the 
length of wire in the secondary. 

The general method of mounting can be readily seen from 
the illustration. 

It will be seen that the secondary is divided in the centre, 
making two distinct and separate parts on separate spools. 
This is done for convenience in handling, each part being 
easily removable for transportation. 

The form of the secondary is very unlike that of the 
Spottiswoode coil. The proper position and size of the coils 
of the secondary were carefully determined by experiment 


P ^ 


. LARGE INDUCTION Corr. 


and measurement of the magnetic flux. It will be observed 
that the iron core extends nearly a foot beyond the secondary 
spools. 

The circuit breaker and condenser are placed in an 
auxiliary piece of apparatus seen to the right of the coil. 
The break is accomplished by an electro-motor moving very 
heavy pieces of platinum which separate under the surface 
of a liquid. The speed of the circuit breaker may be varied 
through wide limits. The condenser is divided so that its 
capacity can be adjusted. By connecting the centre of the 
secondary to the primary, the potential difference between 
the secondary and the primary cannot rise higher than half 
the spark length. "The poles of the secondary are heavily 
insulated, and are enclosed in hard rubber tubes which extend 
to a safe distance above the coil. 


KE % X—— „ 5 - = T 
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The full length of spark (45 inches) is obtained when the 
coil is excited with a secondary battery of 25 volts, giving 
20 amperes. 


^ 


INTERIOR WIRING. 


Mr. Gong A. CLARK has drawn the attention of the 
Glasgow Local Section of the Institution of Electrical 
Engineers to the existing state of affairs in the wiring 
business in his paper on“ Electric Wiring,” and as it affords 
an interesting review of some of the practical difficulties in 
the way of the selection of a perfect or ideal method of 
wiring, and points out a few of the more serious defects, it 
should not pass unnoticed. The paper also suggests some 
remedies for these defects, and elicited in the discussion the 
opinions of such practical men as Prof. Baillie, Messrs. W. B. 
Sayers, McWhirter, Ward, H. B. Maxwell and Coats. We 
may present the more important suggestions made by the 
author and by those who debated his propositions as a whole. 
So much has been written ahout wiring that writers on the 
subject cannot avoid covering the same ground over and 
over again; the novelties introduced into the treatment of 
the subject coming from the more extended experience of 
those who deal with it. 

That there is no intrinsic difference between the interior 
wiring of premises supplied by isolated or private plants and 
those taking supply from street mains is axiomic, but it is 
necessary to go further, and say that any divergence in prac- 
tice should be rectified, as in time most premises now operat- 
ing private plants will come over on the public supply. The 
newer systems employing metal sheathing or protection to 
the insulated conductors are better and safer than the old- 
fashioned, but still most general, wood-cased work. The 
protection metals afford requires to be modified in theory, 
and special precautions have to be embodied in practice when 
destructive fumes or gases are present, and these of a 
character attacking such metals as are used for conduits or 
sheathing. 

No system or method of running conductors can he proof 
against defective material or careless workmanship. Faults 
are due to neglect of proper precautions to ensure safety, 
The selection of a system largely depends on the class and 
character of building to be wired ; but after all is said the 
general opinion seems to be that the principle to be first 
thought of is the most suitable protection for the conductors, 
Nome engineers contend that a draw-in system, good as it 
may be, is seldom a draw-out system. 

Taking the four leading methods in vogue :— 

a. Screwed tubes. c. Leatl-covered twin cables, 
b. Simplex tubes. d. Wood casing. 


Their characteristics may be denoted by :— 


1. Mechanical protection. 

9. Watertightness. 

3. Riskof damaging the insulation. 
4. Electrical continuity. 


6. Cheapness. 

7. Facility for extensions, 
8. General applicability. 
9, Chemical stability. 


5. Accessibility. 
In the paper the argumenta are generally :— 


—— - — u —À a 


Remarks. 


Class of protection. For. | Against. 


! 
3, 6, 7. | Difficult to connect to dis- 


a, Screwed tubes 1, 2, 4. e 
be done well. 
5. Simplex tubes 1, 6, 7. 2, 3, 4. Cutting away an objection. 
c. Lead- covered twin 2, 4, 6, 7. 1. Jointing a difficulty. 
cables. 
d. Wood casing. 6, 7. 1, 2. | Suitable only for surface 
work in dry places. 


Accessibility involves the ready detection of bad work 
during erection, and, obviously, cheapness requires the 
system to be easily installed. Internal condensation may 
take place in a tube; the ventilation of Simplex tubes when 
laid is, perhaps, negligible ; but, if desired, screwed tubes 
can be ventilated by drilling holes in them. Tubes require 
well insulated conductors to be drawn in (unless Mr. 
Bathurst has his way, and the insulation be placed on the 
inside of the tube instead of on the conductor). "Tubes are 
oftentimes difficult to fix without considerable cutting away, 


786 


THE ELECTRICAL REVIEW. 


[Vol. 48. No. 1,224, May 10, 1901. 


the Simplex being less difficult to manage than screwed gas 
barrel, as the jointing is easy and rapid. Lead-sheathed 
wires are readily run, they cannot suffer from internal con- 
densation (if this be really a point to be considered), but they 
ufford little mechanical protection to the insulation from 
nails, &c. As electrical conductivity of the metal sheathing 
or piping must be obtained, the jointing of tubes and of the 
lead covering has to be watched. Inferior work at the joints 
leads to a breaking of the continuity soon or later. The 
circuit fuse should protect sheathing against over-heating 
should it ever have to carry a large leakage current. Lead- 
covered conductors in metallic conduits seem to give the 
utmost security possible, but the double protection makes a 
job very costly. New work carried out with tubing, exist- 
ing premises wired with lead-covered conductors, and surface 
work in dry places in casing is apparently the rule adopted 
by many architects and engineers. Mr. Clark has attempted 
to give good marks under each head to the different systems. 
This is apt to be misleading unless a given building is the 
subject of the investigation. l 

There is diversity of opinion as to joints. One engineer 
condemns pinching screws as liable to work loose, or to 
sheer the conductors: another objects to soldered joints as 
being delusive, and usually held together by a speck of 
solder. Use good mechanical joints properly clamped, avoid 
T joints, and there need be nothing but porcelain, uncut 
vulcanised rubber and iron on a job. The difficulty with T 
joints is to efficiently and permanently insulate them. 
Fittings should be made removable and be fixed on iron or 
metal back-blocks. The ideal method enables wood and 
sticky-stuff to be eliminated altogether, and everything is 
engineering finish and mechanical throughout. 

Wiring rules should be standardised, says the author, and 
goes on to hint the M.E.A. might take on the task. To 
this the reply is made that nothing but pure ‘“cussedness” 
prevents the Institution rules being now accepted without 
further delay. Fittings also should be standardised : then 
manufacturers could keep a stock instead of a museum, but 
municipal and company engineers must have some 
unanimity of opinion, first, as to what is safe and what is 
not. Ceiling-rose fuses are sometimes permitted and at 
other times condemned ; inconsistencies .regarding fuse- 
lengths and switch-cover material should give place to 
reasonable uniformity. | 

On the thorny question of consultants v. contractors we 
will not now venture. Certainly a responsible engineer will 
inspect work in progress and hesitate to specify makers 
unless he is convinced that his clients will only be safe- 
guarded by one particular manufacture of lamps, or other 
accessory being fitted. Proper accommodation will be pro- 
vided for cables and conduits and space given for boards and 
switches. It is, however, rather too much to suggest that 
the engineer’s fee should provide retention money or pay for 
faults subsequently discovered. The engineer has not got it 
in his power to command success, he can only endeavour 
that the work shall deserve it. 

Mr. Clark and Mr. Broadbent each have taken up valuable 
points in connection with wiring, and if the localising of 
the Institution’s debates has done nought else, it has enabled 
vexed questions of detail to be ventilated which may be 
aptly treated at Glasgow and Newcastle, but would hardly 
suit Great George Street. 


PROGRESS AND IMPROVEMENTS IN 
PATENTS. 


By RANKIN KENNEDY. 


THE views of Mr. Siemens regarding patents may appear 
startling to many, but they may be taken as representative 
of the attitude of British manufacturers, assumed in the 
presence of protected improvements, and the thanks of the 
industria] world are due to Mr. Siemens for boldly pro- 
claiming the views so generally held by those who are pro- 
hibited from the free use of the ideas and products of 
inventors, 

It is perfectly well known that the last man to look at an 


improvement is the manufacturer most interested’ in the pro- 
duct or subject of the improvement ; his feeling towards it 
isone of hatred, and rather than adopt an improvement his 
inclination is to block its appearance by every means in his 
power. There never was a greater fallacy preached by 
patent agents and authors on patent law than that an 
inventor should approach the manufacturers of the subject of 
the improvements with a view to the patents being taken up. 

A powerful, wealthy patentee may compel attention to his 
improvements and exact royalties, but the ordinary type of 
patentee has to trust to speculators and company promoters ; 
he has no other outlet for his products. 

It is a remarkable fact also that all important inventions 
and improvements are, as a rule, made by outsiders ; few 
improvements originate in the factory. There are, of course, 
some exceptions to this rule, in cases where a factory is run 
by the inventor of some special improved articles. But the 
employés in factories do not make improvements of any 
value. 

Firms are known in this country who make it a business 
to note good specialities worked under a patent—usually 
abroad—and to lie in wait for the expiry of the patent and then 
begin manufacturing. This, of course, is perfectly within 
their rights, but it reveals a disposition which, to a large 
extent, accounts for the backward position we occupy as 
appliers of improvements. 

It is usually from 10 to 15 years after an improvement is 
discovered before any recognition of it is legitimately made 
by manufacturers in this country, whereas on the Continent 
and in America improvements are eagerly seized upon and 
“ worked for all they are worth ” immediately they appear. 

British manufacturers of electrical products have allowed 
the foreigner to march ahead rather than speculate on 
improvements. The Americans have secured the monopoly 
of electric tram piants, and a large share of the dynamo and 
motor business, simply by persistent improvements rapidly 
devised and immediately adopted. With the end in view 
of keeping to the front, foreign firms engage the best 
technical ability, and pay well for it, and if technical and 
inventive ability are combined in one person, especially do 
they value him the more. 

In this country we often come across firms going into the 
dynamo and motor business advertising for a draughtsman 
able to do all the technical work on £2 or £3 a week. As 
a result the market here is full of obsolete “overtype " or 
* undertype" machines, whatever these terms signify. By- 
and-bye it is perceived that the foreigner is doing a good 
business with improved machines, the draughtsman’ is then 
called upon to get out designs for similarly improved 
machines, and presently we see some poor copies got out. 
The drauglitsman is a valuable man, but he can never be 
made a successful substitute for the inventive expert in 
keeping a firm to the front in the march of improvements, 

The first thing the British manufacturer has to learn is, 
that he must have expert technical assistance, if he is to be 
a leader and not merely a follower in the march of progress ; 
and the second is, that he must seek for improvements and 
instantly make use of them, instead of trying to suppress 
them and to put off their adoption. No matter from what 
source improvements come, they must be recognised, paid 
for, and adopted. 

Were it not for the fact that an inventor can obtain pro- 
tection and deal with his improvements, the British 
manufacturer would jog along making the machines his 
grandfather designed, but the improver comes to the rescue. 
He does not beg the manufacturer as & favour to adopt his 
improvements, he offers them through other channels to the 
public, and ousts the manufacturer or compels him to go 
ahead and adopt the improvements. To argue that patents 
do not benefit manufacturers is utter nonsense. ^ 

Even with all the incentives to improve, and the advan- 
tages obtained by improving, so glaringly obvious, it is clear 
to everyone that we make little improvement. What then 
would be the state of affairs if no encouragement were given 
by Patent Law to outsiders making improvements; if our 
first state is bad, our last would be infinitely worse ! 

So far as British manufacturers are concerned, we should 
be still hauled about in old horse cars, and transmitting 
p by the dear old friends of our boyhood's days, the 

oary “ overtype,” 
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The polyphase patents will soon expire; no doubt the pro- 
gressive British manufacturer is discussing the state of affairs 
with his draughtsman, as after the usual interval of 10 years 
he wakes up to the fact that an improved machine may soon 
be freely adopted. 

Mr. Ferranti voiced the feeling of every progressive engi- 
neer when referring to the rotary converters and motor 
generators upon which most of the gigantic schemes of trans- 
mission rely for converting high pressure alternating to low 
pressure continuous current. 

* He agreed with Dr. Thompson that all this was not 
going to be permanent." 

That remark might be applied to many things in electrical 
engineering; room for improvement there is plenty, and if 
the foreigner sees the room, he very soon finds the improve- 
ment to fill it, and so keeps ahead. 

Finality in the design and construction of dynamo-electric 
machinery has not been reached, just yet; it must go through 
further evolution before it settles down to permanent lines, 
and those who by brains and money pull it through the 
stages of evolution, deserve the reward. 

The Patent Law was made to encourage “new manu- 
factures," and if the “old manufacturers discourage them, 
then they must stand aside for “ new manufacturers.” 

The Patent Laws, no doubt, require amendment, but 
even as they are, economists are agreed that, on the whole, 
they have resulted in a vast amount of good to the com- 
munity, furthering progress in the arts and industries, and 
by encouraging competion, compelling lethargic old concerns 
to move with the times, or perish ! 


4 


MEASURING PERMEABILITY AND ELEC- 
TRICAL ENERGY. 


— —— —— —— 


AT the close of the session, after the problems connected 
with the distribution of electrical energy on a large scale 
have been tackled, the Institution of Electrical Engineers 
has settled down to discuss some of the means whereby such 
distribution may be measured, and the plant connected with 
its generation tested. Current, power and resistance 
measurement occupied the last meeting in April: on 
‘Thursday of last week the members had before them the 
simple and ingenious instrument devised by Messrs. C. G. 
Lamb and Miles Walker, for measuring the permeability of 
iron and steel, and a novel form of integrating wattmeter 
designed by Mr. Frank Holden. This latter instrument 
may be classed as an integrating ballistic wattmeter, and 
comes as a pleasant reminder that there are still some types 
of meters to be invented : that synchronous clocks, induction 
and commutator motors, and electrolytic meters, are not 
necessarily the only forms to which the engineer may have 
to give such attention as he can spare from the cares of 
business management, or a study of flue-gases amd thermo- 
dynamic problems. 

The Lamb-Walker permeameter may, for the sake of 
those who have not deeply read the paper of last Thursday, 
be compared to the old device of Foussereau for comparing 
resistances. A battery of many cells was joined to two 
resistances in series, and the intermediate junction of the 
resistances was taken through a galvanometer to a point on 
the battery, which gave no current through the bridge con- 
ductor. The resistances were in the ratio of the number of 
cells opposite to them. Similarly in the apparatus shown 
last Thursday, a magnetic circuit is formed of the test 
piece, an air-gap, and a yoke. On the test piece and round 
the air-gap are wound magnetising coils. At the junction of 
air-gap and test piece is fixed a magnetic needle. By 
adjusting the air-gap the reluctances are balanced so that the 
needle is not deflected ; then the magneto-motive forces 
are proportional to the reluctances, and the value of the 
air-gap is read off a scale which can be calibrated empirically 
by the aid of standard test pieces. 

Mr. Evershed reminded the members of Prof. Ewing's 
instrument, described to the Institution some time ago, 
which measured permeability inferentially by the force 
required detach a test piece. A better instrument was 


now forthcoming, it compared the reluctance of an unknown 
thing with the reluctance of such a definite thing as an air- 
gap; but other methods of varying the air-gap might be 
tried, such as moving the surfaces in parallel planes and 
thus extending the range enormously. The difficulty was to 
make an instrument for dealing with material in bulk and 
testing it in the condition in which it is received. Mr. Esson 
wanted something in a small box with a key at the bottom, 
such that by turning a wheel and pressing the key a reading 
giving the permeability could be obtained. The author of 
the paper, humorously remarking that Cambridge was not 
merely a place where dinners were shunted by a few lectures, 
said this form had been come to as the simplest. The 
range could be extended by having different ‘windings on 
the two magnetising coils. It had not the accuracy of 
Ewing's bridge, but was simpler and more convenient in 
operation. All instruments so far tried had proved 
impracticable when it came to testing iron in bulk. 

Mr. Evershed opened the discussion on Mr. Holden's paper, 
and congratulated the author upon the fulness of the data in 
it. Further details as to the effect of time were wanted. 
Considering meters generally, he thought the meter of the 
future would not be found to contain a clock. Years ago 
he had tried to make a ballistic galvanometer meter, but did 
not hit upon the idea of a hysteresis brake. The constancy 
of such a brake is a matter of experiment and observation. 
The meter took little electrical power, like all meters con- 
taining clocks, but how much man-power would be required 
to keep it right ? He gave a funeral oration over all meters 
containing “ feelers,” but this meter apparently was of 
another type. He believed the Aron meter was successful 
because it was most perfectly made, and hoped competition 
would not lead to temptation to reduce the class of workman- 
ship. Mr. Hammond recalled some of his early experiences 
at Eastbourne and elsewhere, and gave his opinion that 
during the first three months a meter was very trying to the 
consumer, The 2 per cent. starting load of the Holden 
meter was a great advance, but he wanted to know more 
about its accuracy throughout varying loads, and believed 
in the time test. He asked how the meter would work 
in damp cellars, and whether its upkeep and accuracy 
would be affected by such surroundings. Mr. Trotter 
pointed out the difficulty of testing such a meter unless 
the disc was arranged for reading by fractions of a revolu- 
tion. One thing he was glad to see was the use of a true 
probability curve in an engineering paper. Prof. Ayrton 
showed that the Holden meter was an energy meter; this 
might be a disadvantage to the consumer if the supply pres- 
sure was raised and lamps burnt out, while the consumer 
had to pay the full value of the energy causing such break- 
ages. He suggested fining the supply company automatically 
for such freaks of supply. He drew a fanciful picture of a 
sharp customer who dodged an intermittent integrating meter 
by timing his use of the supply, so as to take zero power at 
the periodical registrations of the counting mechanism. Mr. 
Crawley wanted to know if Foucault currents were not 
induced in the iron brake disc, and Mr. Albert Campbell 
suggested that the earth's field would have to be considered 
in fixing the meter, as at low loads it would affect the action 
of the suspended pressure coil. 

Mr. Holden, in replying, was modest in his claims, but 
postponed replies to many of the questions for further prac- 
tical experience with the meter. He answered some of the 
Speakers as to matters in the paper, by directing their atten- 
tion to the figures and curves in the description of the meter 
given therein. 


LEGAL. 


THE NATIONAL TELEPHONE Company, LIMITED, v. THE MAYOR 
oF TUNBRIDGE WELLS. 


THIS case came before the Court of Appeal, composed of the Master 
of the Rolls and Lords Justices Vaughan Williams and Romer, on 
Thursday, the 2nd inst.,on the appeal of the plaintiffs from the 
judgment of a Divisional Court composed of Justices Grantham 
and Channell dated June 18th, 1900. Mr. Cripps, K.C., Mr. 
Roskill, and Mr. Casson appeared for the appellants, and Mr. 
Joseph Walton, K.C., Mr. Macmorran, K.C., and Mr. Boxall for the 
respondents. | 
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Mr. Cripps, in opening the appellants’ case, said that the case in 
the list, viz., the National Telephone Company, Limited, v. the 
Corporation of Hudderstield, practically raised the same point as 
the Tunbridge Wells case, but as the Divisional Court had heard 
the Tunbridge Wells case and delivered judgment on it, it was 
decided to take that appeal first. Before reading the special case 
he would put before their Lordships the point in dispute, and then 
call their Lordships’ attention to the agreement and Acts of Parlia- 
ment bearing on the subject. The National Telephone Company 
were claiming to put down certain wires and so on in connection 
with the supply of telephonic communication in the Tunbridge 
Wells Urban District. The District Council, however, objected to 
this, and said, “ You cannot do this without our consent.” Under 
the terms of a certain agreement which refers to certain Acts of 
Parliament the District Council have not got a right of absolute 
veto, but it was provided that if there was a difference of opinion 
the partics must go to arbitration. The plaintiff company went to 
his Honor, Judge Emden, as the arbitrator, and he decided that he 
had jurisdiction to entertain the matter, that it was a matter for 
arbitration, and that the District Council had not the right of 
absolute veto. The matter then came before the Divisional Court 
on a prohibition to prevent the County Court judge proceeding with 
the application before him on the ground that there was no matter 
for arbitration, and that the defendants had the right of absolute 
veto. The Divisional Court decided that the County Court judge 
was not the proper tribunal to determine any difference which had 
arisen between the parties. That was the whole point of the 
dispute between the plaintitfs and the defendants. 

The MASTER OF THE ROLLS asked if this case had anything to do 
with electrical cars ? 

Mr. Cripps replied that it had not. 

The MASTER or THE Rorrs remarked that he was down at Kew 
Bridge a few days ago and everything was in a great mess. He was 
not surprised, after what he saw, that public bodies objected to 
them. 

Mr. Crives then referred to two deeds of 1884 and 1896 made 
between the Postmaster-General and the National Telephone Com- 
pany, by which the company were authorised to work and 
use certain forms of telegraph for the purpose of transmitting 
telegrams within the borough of Tunbridge Wells. By a deed 
dated 1896, and made between the Corporation of Tunbridge 
Wells and the Telephone Company, the Corporation consented 
to the company exercising within the borough such powers as 
might from time to time be delegated by the Postmaster- 
General to the company in pursuance of Sec. 3 of the Tele- 
graph Act, 1592. This deed went on to say, “It is expressly 
agreed that the consent contained in the preceding clause is 
given upon the following conditions: (1) Except as regards 
the work mentioned in the schedule, the company shall not exercise 
any of the powers conferred on the Postmaster-General by the 
Telegraph Acts, 1863 and 1878,in respect of which the consent of the 
Corporation is required under the said Acts, without obtaining the 
further consent in writing of the Corporation to be from time to 
time given to the specific works for the time being proposcd to be 
carried out under such powers, it being intended that the general 
consent contained in the preceding clause is not to operate to 
relieve the company from the obligations of obtaining the particular 
consent of the Corporation to such specific work as required by and 
provided for in the said Acts.” Clause 10 of this agreement con- 
tained a reference of all disputes to two arbitrators and an umpire. 
The company wished to open a new street and lay telephone wires 
not mentioned in the schedule to the last-mentioned deed, and 
applied for the consent of the Corporation. The Corporation 
refused, and the company contended that under Sec. 4 of the Tele- 
graph Act, 1878, they had the right to refer the difference to the 
County Court judge. 

Their Lordships, without calling upon counsel for the respondents, 
affirmed the decision of the Divisional Court, and dismissed the 
appeal with costs. 

The decision in the above appeal governed the case of the 
National Telephone Company, Limited, v. the Corporation of Hud- 
dersfield, which raised practically the same point. The plaintiffs' 
appeal in this case also was dismissed with costs. 


Bausu ELECTRICAL ENGINEERING COMPANY v. THE GOVERNOR 
OF MALTA. 


Tue matter of an arbitration between the Brush Electrical Engi- 
neering Company, Limited, and the Governor of Malta came before 
a Divisional Court of King's Bench, consisting of Justices Kennedy 
and Phillimorc, on Friday last, on a special case stated by the arbi- 
trator for the opinion of the Court. 

From the special case it appeared that differences having arisen 
between the Brush Electrical Engineering Company, Limited, 
and the Governor of Malta in respect of claims made against 
the latter under a contract of March 22nd, 1895, the matter 
was referred to Mr. E. Manville under the arbitration 
clause in the contract. The claimants undertook to execute 
certain works for the supply of electricity in Malta, and 
Sir W. H. Preece, K.C.B., acted as consulting engineer from time to 
time, certificates were given by him, and pavments made for work 
done. On November 20th, 1897, the consulting engineer gave the 
claimants two final certificates, the first certifying the sum due to 
the claimants being the final balance less one-fifth of the total 
amount for the contract price deducted therefrom, and the second 
certifying that the whole of the works had been completed, and had 
worked satisfactorily for six months from completion, and the other 
obligations of the claimants had been duly performed, and that the 


above mentioned one-fifth of the total amount of the contract price 
was then due to the claimants. In ascertaining the amounts so 
certified, the consulting engineer deducted from the total price 
of the work as determined by him the sum of £450 as damages for 
delays under the contract. The Governor of Malta, the respondent, 
had offered to pay the total amount certified by the engineer, less a 
sum of £1,100 (in addition to the £450 already deducted) which he 
claimed to be entitled’ to set off as liquidated damages for delav. 
On June 1st last year, the parties appeared before the arbitrator, 
when the claimants professed to give evidence in support of their 
claim for the total amount of the invoices sent by them to the 
engineer less certain deductions which they had allowed. In 
particular they proposed to give evidence to show that the engineer 
had not correctly estimated the value of additions and deductions 
in accordance with paragraph 35 of the contract. The respondent 
contended that such evidence was not admissible. On his part the 
respondent proposed to give evidence to show that he was 
entitled to deduct the further sum of £1,100 as liquidated 
damages for delay, as provided under the contract. The claimants 
contended that such evidence was not admissible. The questions of 
law for the opinion of the Court were: (1) Whether the engineers 
certificate was a condition precedent to the claimants’ right to 
recover under the contract; (2) whether the engineer's certificate 
was binding and conclusive between the parties with regard to the 
points raised in the statement; (3) whether the engineer's certificate 
was binding aud conclusive between the parties with regard to the 
amount due to the claimants, apart from the question of damages 
for delay; (4) whether the engincer’s certificate was binding and 
conclusive between the parties with regard to the amount due to the 
respondent in respect of damages for delay. 

Mr. Carver, K.C., Mr. Llewelyn Davies, and Mr. Trevor Bigham 
appeared for the Brush Electrical Company, and Mr. Pickford, K.C., 
and Mr. J. Eldon Bankes, K.C., forathe respondent, the arguments 
being of considerable duration. 

The Court reserved judgment. 


Crow v. THE BOAnRD or WORKS FOR THE DISTRICT OF 
WHITECHAPEL, 


In a Divisional Court of King’s Bench, composed of Justices 
Grantham, Kennedy and Darling, on Friday, the 3rd inst., judgment 
was delivered in the case of Crow v. the Board of Works for the 
District of Whitechapel on the appeal of the defendants from a 
decision of Mr. Dickinson, the magistrate sitting at the Thames 
Police Court, in June last. The casc was argued before Justices 
Kennedy aud Darliug last December, but their Lordships then dis- 
agreed, and the case was accordingly re-heard on April 27th before 
an additional judge - Mr. Justice Grantham—and judgment was 
then reserved. 

A summons was taken out by Mr. Crow, the district surveyor, 
against the defendants, the local authority within the meaning of the 
Electric Lighting Acts, 1882 and 1888, for the district, alleging that 
the defendants had not given him notice under Sec. 145 of the London 
Building Act, 1894, before commencing the construction of a number 
of boxes, or inspection chambers, under the streets in the district for 
the purpose of electric lighting. The magistrate found, as a fact, 
that thc boxes so constructed “were buildings, structures or works 
within the meaning of Sec. 145 of the London Building Act, 
1894, and having regard to Secs. 72, 201 and 203 of the said Act, 
he held that the provisions of Sec. 145 were not inconsistent with 
the provisions in the Special Act, and imposed on the defendants 
the nominal penalty of 1s., and ordered them to pay £10 108. costs. 
From this decision the defendants appealed. 

Mr. Justice GRANTHAM, in the course of his judgment, said he 
thought that the mavistrate had come to a proper decision on the 
matter. The question was whether the London Building Act of 
1894 revoked or altered by the construction of general words the 
Electric Livhting Acts of 1882 and 1888. Was the language of the 
former Act where it directed that notiee should be given to the 
district surveyor before commencing work, inconsistent with the 
powers given to the appellants by the Electric Powers Acts, 1852 
and 1888, and the Provisional Order of 1892, for the supply of elec- 
tricity to their district ? In his Lordship’s judgment it was not. 
It was true that the appellants had power givenithem to provide 
electricity for their district, and that they were obliged to lay the 
scheme they proposed to adopt and the plans by which they pro- 
posed to give effect to it before the Postmaster-General and the 
County Council, but neither one body nor the other was bound to 
see how the work was done. The necessity of the sanction of the 
Postmaster-General was for the purpose of enabling him to see that 
the interests of the Post Office were not prejudiced, and not in any 
way to provide for supervision of the work done. In the same way 
the notice to the London County Council as the superior municipal 
authority of the district was desirable, if not necessary, in order 
that the Council might be cognisant of what was going to be done 
in one of the districts included in its municipal area on such an 
important matter as the provision of electricity. Not one 
of these notices, however, had reference to any control oft 
the way in which the work was to be done or as to 
the compulsory supervision of the work during its construction, but 
Sec. 145 of the London Building Act, 1894, required such a 
notice to be given to the district surveyor as would enable him to 
know when the work was to be commenced, and the details of the 
proposed work, so that he could survey the work when commenced 
and see that the details were carried out in conformity with any 
by-laws that might have been passed in reference to such buildings. 
He did not see how it could be said that it was inconsistent with 
or contradictory to the, general provisions of the Electric 
Lighting Acts under which the appellants obtained their authority 
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to provide the electricity for their district. For these reasous his 
judgment must be for the respondent. 

Mr. Justice KENNEDY concurred, and 

Mr. Justice GRantHAM added that although Mr. Justice Darling 
did not see his way to agree with the judgment of the Court, he 
was at the same time unwilling to differ. 


The appeal was accordingly dismissed with costs. 


ATKINS & APPLEGARTH v. CASTNER-KELLNER ALKALI COMPANY, 
LIMITED. 


THis case came on for trial on Thursday last week before Mr. 
Justice Buckley in the Chancery Division of the High Court of 
Justice. The plaintiffs’ claim was (1) for an injunction to restrain 
the defendants, their servants and agents, from infringing the 
plaintiffs’ Letters Patent numbered 20,768, and dated December 
19th, 1890; (2) for damages for the infringement of the said Letters 
Patent, or alternatively that an account may be taken of all the 
products made by any process in infringement of the said patents 
which have been made, sold, or used by the defendants, and also of 
the proceeds of sale and protits made by the defendants by reason 
of such manufacture, sale, or user for payment by them to the 
plaintiffs of the amount so found ; (3) delivery up to the plaintiffs 
or destruction of all machines, apparatus, or appliances in the 
possession of the defendants made in infringement of the 
plaiutids' said patent; (4) costs. The statement of claim set forth 
that the defendant company had infringed the plaintiffs’ patent, 
No. 20,764, granted for the term of 14 years from December 19th, 
1890, for an invention for improved means and apparatus for sepa- 
rating alkaline and earthy metals and other products from the salts 
of such metals, or from other substances contained therein. The 
patent is still valid and subsisting. Such means consist in subject- 
ing a solution of such salts to electrolysis in electrolytic apparatus, 
the cathode pole of which is composed more or less of a flowing or 
moving surface or body of mercury whereby the metal, or hydrate 
of the metal, can, in the manner described in the specification, be 
continuously removed, and the counter electromotive force set up at 
the cathode by the metal and the hydrogen is substantially reduced. 
The plaintiffs represent that they were the first and true inventors of 
the invention, and that the defendants were manufacturing, using and 
selling caustic soda, or sodium hydrate, and other products produced 
under a process or processes which arc intringements of the patents. 
Particulars of breaches of the plaintiffs’ letters patent are given. 
'These set forth that the defendant company, by their solicitors, on 
March 20th, 1897, admitted in writing addressed to the plaintiffs’ 
Bolicitor, that they had conimenced to work the Castner-kellner 
process. This is a process whereby caustic soda and other products 
are produced by the electrical decomposition of alkaline salts, which 
the defendants claim to be protected under certain letters patent 
taken ont by Hamilton Young Castner, No. 16,046 of 1892, and 
No. 10,584 of 1893, and by Chas. Kellner, No. 17,169 of 1892, but 
which the plaintiffs aver have been anticipated by their 
invention. Plaintiffs are unable to state by which of the 
said patents, or by what combination of the said patents 
or any of them, the process called by the defendants 
the Castner-Kellner process is claimed to be covered, or what the 
process as used exactly is, but in any case they say that the Castner- 
Kellner process is anticipated by their own letters patent. The 
defendant company (plaintiffs further explain in their pleadings) 
are the owners of the three patents mentioned, and have erected 
and fitted up large works at Weston Point in the county of Cheshire, 
and have been continuously since the completion of these works, 
and stil are producing caustic soda and other products 
for commercial purposes by use of the Castner-Kellner 
process, and selling and dealing with the same. In such 
process plaintiffs say the defendants have been using machinery, 
apparatus and appliances covered by their (plaintiffs) patent. On 
the other hand, defendants, besides denying that they have 
infringed the Letters Patent in question, relied in support of their 
defence on the following objections to the validity of the patent :— 
(1) That the alleged invention was not new, or the proper subject 
matter of the letters patent having regard to the state of public 
knowledge at the date of the patent; 2) That the alleged invention 
was not of any public utility; (3) That the specification did not 
sufficiently distinguish which of the matters therein described the 
plaintitts claimed to have invented, and which they admitted 
to be old; (4) The specification was insufficient. and mis- 
leading, inasmuch as it did not describe process and apparatus 
whereby alkaline and earthy metals may be separated from 
the salts of such metals or from other substances con- 
taining them. (5) That the alleged invention as to so much of it as 
consists of a moving or flowing mercury cathode was previously to 
the date of the letters patent published within this realm in and by 
a publication in the following manner :—By the provisional speciti- 
cation of Andre Leopold Nolf for apparatus for producing chlorine 
yas and metallic sodium from chloride of sodium, dated September 
12th, 1882, and numbered 4,349. By a United States patent speciti- 
cation for & process of and apparatus for obtaining chlorine and 
sodium granted to Andre Leopold Nolf, dated October 15th, 1882, 
and numbered 271,906, and duly placed upon the shelves of the 
Patent Ottice Library on or about August 15th, 1884. By the pro- 
visional and complete specitications for a process for the production 
of ferricyanides of potassium, sodium and ammonium by electrolysis, 
upon which British letters patent were granted to Camille Petri, 
dated June 2nd, 1886, numbered 7,426. Dy the provisional and 
complete specification for improvements in the amalgamation of 
gold and other ores and in apparatus employed therein, upon which 
British letters patent were granted to Arthur Edward Donkin, dated 


June 6th, 1888, and numbered 8,303. The whole of these specifica- 
tions defendants relied upon. 

Mr. T. Terrell, K.C., Mr. Astbury, K.C., Mr. MacConkey, and Mr. 
J. H. Gray (instructed by Messrs. Van Sandan & Co., agents for 
Messrs. Wright, Becket & Co.) appeared for the plaintitfs. Mr. 
Moulton, K.C., Mr. Bousfield, K.C., Mr. J.C. Graham, and Mr. A. J. 
Walter (instructed by Messrs. Blaker & Hawes) appeared for the 
respondents. 

Mr. T. TERRELL, K.C., in opening the case for the plaintitfa, said 
that the invention was one for decomposing salt by means of electric 
current. It had long been known that if you had a combination of 
two substances, such as chlorine and sodium, or hydrogen and 
oxygen, or any other similar elements which produced a salt, and if 
you passed an electrical current through the solution of the salt you 
decomposed it. It was particularly important that his Lordship 
should have as accurate a knowledge as possible of the very 
beginning of the science to which the case related. Mr. Terrell 
then gave a practical illustration in Court of what he had explained. 
If in his illustration he had used a solution of common salt instead 
of water, at one pole there would have been developed the metal 
sodium, and at the other pole chlorine gas. Atkins & Applegarth’s 
apparatus obtained a continuous flow of chlorine on one side 
and a continuous deposition of sodium on the other. So 
long ago as Sir Humphrey Davy's time it was ascertained by 
electrolysing chloride of sodium in this way you could get 
metallie sodium, but nothing was done with it, because, first of 
all, the sources of electrical energy had not been developed 
in such a way that electrical energy could be devoted to such a pur- 
pose with economic results, but also for this reason, that the moment 
the sodium was set free as metallic sodium, being in a solution 
which contained water, it itself in its turn decomposed the water 
and so became soda and gave out hydrogen. Although they knew 
perfectly well they could decompose chloride of sodium by means 
of an electric curreut, getting sodium and chlorine, it was a very 
great problem how they were to use that in such a way as to be 
able to separate the soda from the chloride solution. Many years 
ago chemists would have laughed if they had been told that the 
process for making common soda was first a process of making 
sodium and tben oxidising the sodium. Still, that was what it 
came to, and that was entirely due to the fact that the mercury 
would absorb the sodium, form an amalgam, and protect it from the 
action of the water. Great difliculties were in the way of 
carrying that into practice. It was obvious that in making 
a substance so cheap as common soda by electricity 
economy of electrical energy was one of the first con- 
siderations, and if they wanted to make the process com- 
mercially successful they must economise their electrical energy. 
Then mercury was a very expensive article, worth about 3s. a lb., 
and when you were going to use an article worth 3s. a Ib. in the 
manufacture of an article worth 1d. a lb., it was obvious you must 
be economical in the use of the dearer article. It was necessary, 
therefore, to devise a plan which would be economical of mercury. 
Then again, you had to protect your anode from being attacked, and 
you had to take care that the evolution of chlorine was arranged in 
such a manner that your apparatus was not destroyed. Then you 
had to get the chlorine away. A great many attempts 
were made to bring the theory to commercial use; one of 
the greatest difficulties was wasted energy. When your mercury 


: absorbed a certain amount of sodium, there immediately began 


to be set up more or less local action between the 
mercury and the sodium, and the water or liquid in which 
it was. That set up what was called counter-electromotive force. 
You had the current going to do the decomposition, travelling from 
the anode to the cathode, but immediately it operated and made 
sodium, you beran to get sodium trying to be decomposed in the 
electrolyte, and setting up a counter-electromotive force which was 
negative aud neutralising the current doing the work. That was 
one difficult thing. Tnen if it did decompose the water, you got 
no longer a pure solution of chloride of sodium, but a solution 
of chloride of sodium and caustic soda, and that caused an 
enormous waste of electrical energy. Then if you got too much 
sodium into your mercury, your soda and mercury amalgam got 
solid, and you could not work it, any more. It ceased to operate. 
This is what the plaintiffs did. They said first of all you must have 
a very weak amalgam formed, and he (cóuusel) thought that in actual 
practice they found that 2 per cent. of sodium was the most that 
you could usefully get into the mereury. "Then the next thing was 
to get rid of the electromotive force, and to do that you had to 
keep your mercury flowing all the time it was absorbing sodium ; 
so that the mercury, when presented to the electrical action, should 
always be weak in sodium, and should get taken away from the 
electrical action as strong as possible in sodium. He thought his 
Lordship would have established in evidence that the counter-elec- 
tromotive force increased enormously with the iucreased richness of 
the sodium in the mercury. So what the plaintiffs said was that 
you must get your body of mercury brought into the operative part 
of your apparatus perfectly free of sodium, and during the whole 
time it is absorbing sodium vou must make it move, and the moment 
it is rich enough in sodium, take it away, and you must not let it touch 
the electrical energy à moment. By that they got rid of the counter 
electromotive force. The learned counsel then read Atkins and 
Applegarth's complete specification. 
At this stage the hearing was adjourned till Friday. 


On the hearing being resumed on Friday last weck, Mr. TERRELL 
resumed his opening statement. After pointing out brietly the 
objections to the plaintiffs’ case, he explained that the previous case 
which had been before the Court, was an action by the Castner- 
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Kellner Company against the Commercial Development Corporation, 
the latter company being practically the plaintiffs in the present case. 
That action was against his clients for an infringement of a Kellner 
patent of 1894, No. 2,259. His clients lost the case before Mr. 
Justice Bigham, but the Court of Appeal and the House of Lords 
‘held that there was disconformity in the patents. Mr. Terrell then 
described the Castner patent of 1892, dealt with in the present 
action. He hoped that when his Lordship had heard the evidence, 
he would come to the conclusion that the defendants’ objections 
to the plaintiffs’ patent failed, and that this patent had been 
infringed. 

Mr. MATTHEW ATKINSON ADAM, examined by Mr. AsTBURY, said 
he was in partnership with Mr. Dugald Clerk, was a B.Sc. of Glasgow 
University, Associate of the Institutions of Civil and Electrical 
Engineers, and had made a special study of the electro-chemical 
industry. Part of his knowledge was gained under Lord Kelvin. 
He had carefully examined and considered the plaintiffs’ specifica- 
tion. The production of caustic soda by electrolysis and the user of 
the mercury cathode was not in commercial use at the date of the 
plaintiffs’ patent. No apparatus with a mercury cathode had been 
brought to his attention by which caustic soda could be produced 
electrically with a mercury cathode before the date of the plaintitts’ 
patent. The fact of using electrolysis on chloride of sodium was 
well known before the date of the plaintiffs’ patent. The fact that 
you could use mercury as a cathode was equally well known as a 
scientific fact. Caustic soda was matter which was sold by the ton, 
and it was of the greatest importance, to make it commercially 
profitable, that the electrical energy used should be small, and that 
the mercury should be used economically. There were great diffi- 
culties in the employment of mercury cathodes, because mercury 
was very expensive. If you had to have large quantities of mercury in 
the production of a cheap article like caustic soda, then the capital 
invested would be out of all proportion to the output. With regard 
to the electromotive force necessary to produce electrolysis, the 
witness said that unless the electromotive force was kept down to 
the utmost limit there was a great waste of electrical energy. First 
of all, if you did not get your amalgam away directly it was formed 
you had back electromotive force. Secondly, you got caustic soda 
formed in the electrolytic solution. The anodes in the plaintiffs’ 
apparatus were formed of carbon rods. The fact of decomposition 
of soda on the anodes tended to make them weak, and they would 
not last long. In his view the plaintiffs’ apparatus, which worked 
by means of a thin continuous flowing mercury cathode, solved the 
difficultics which existed at the date of the specification in the com- 
mercial production of caustic soda. 

Mr. AsrBURY: Supposing you put mercury containing sodium 
into a cell with water and decomposed your sodium out of the 
mercury, does the mercury become free again and capable of being 
used again in the same process ?—Yes. 

The mercury can be treated substantially without waste ?— Yes. 

Examination continued: He considered that the plaintiffs’ 
specification clearly and distinctly described the process and the 
means by which they intended to carry it out. He had seen the model 
made by Mr. Bevan actually working in accordance with the 
directions contained in the specification, and It worked successfully. 
He had seen it successfully producing caustic soda. In his opinion 
the rocking process which the defendants used acted in accordance 
with the directions and in the manner described, and pointed out 
by Atkius and Applegarth. There was no doubt in his opinion that 
the apparatus used by the defendants using a flowing or moving 
mercury cathode to do the work, did it in exactly the same way as 
was described in the plaintiffs’ specification. 

Mr. AsrBURY : Now as to the back electromotive force. Do vou 
know of any apparatus prior to the date of the plaintiffs’ specification 
in which a mercury cathode was used whereby the back electro- 
motive force was avoided as in the case of the plaintiffs’ specitica- 
tion ?—No. 

secondly, is the saturation by caustic soda of the electrolyte 
avoided by the plaintiffs' invention ?— Yes. 

Do you know of any apparatus before the date of the plaintiffs’ 
specification in which that was avoided ?—No. 

Thirdly, is the loss of electrical power also avoided in the plaintiffs’ 
apparatus ?— Yes. 

Do you know of any apparatus using a mercury cathode in which 
that was avoided at that date? No. 

Fourthly, does the plaintiffs’ apparatus make use of the whole of 
the mercury used for the purpose of drawing out the sodium from 
the electrolyte ?—Y es. 

Is the superficial area of mercury in the plaintiffs! apparatus very 
large compared with the bulk of mercury used ?— Yes. 

Was that the case in any prior apparatus that you know of ?—No. 

Fifthly, are the anodes in the plaintiffs’ apparatus protected from 
destruction by reason of the non-decomposition of caustic soda 
in the electrolyte ?— Yes. 

Do you know of any apparatus before the plaintiffs in which that 
occurred ?—No. 

In the next place, are there adequate means used in the 
plaintiffs’ apparatus for keeping up the strength of the electrolyte ? 
— Yes. 

And, lastly, are the electric forces in the plaintiffs’ patent made 
as effective as it was possible to make them in this process ?—Yes. 

Was there any other apparatus prior to this date in which that 
occurred ?—No. 

Examination continued: He had read the four so-called anti- 
cipations, viz., the two of Nolf, Petri and Donkin. He did not fiud 
m indication of the plaintiffs’ invention explained in any of 

em. 

_Is the problem which the plaintiffs’ apparatus solved present in 
either Petri, Donkin or Nolf ?—It was not. Nolf was very far away 
from the plaintiffs’ apparatus. 


Cross-examined by Mr. FLETCHER Mouton: If a mercury 
cathode was not used the soda was formed in a salt solution. That 
was very bad, and what was most wanted to be avoided. It could 
not be avoided altogether. If a mercury cathode was not used it 
produced caustic soda, but produced it in conjunction with a 
mixture of salt—a great commercial drawback. Atkins and 
Applegarth’s was a better method commercially. It was a method 
by which it could be got better and cheaper. He had never seen 
the apparatus in question worked before this trial, nor had he seen 
fig. 5 being worked. He was quite satisfied that they could be 
worked. So far as he knew, none of the apparatus described in 
plaintiffs’ specification was ever worked commercially. 

Questioned as to Nolf, the WitNEss said that from the description 
given in the specification, there was no idea of working the 
apparatus commercially. There was nothing in Nolf that was not 
perfectly well known in 1883 or 1890, in a sense. He showed the 
fact that you could electrolyse sodium in this way. His contention 
was that Nolf's was not a practical working method for a commercial 
purpose. The electromotive force used by Nolf, he should say, was 
about 6 volts, but perhaps 8 or 10. In Nolf you could keep the 
mercury fluid, but you would require to draw off almost immediately. 
He had never worked Nolf down to the present day ; he had never 
used any apparatus which ever used a film of mercury as a cathode 
for commercial use. If they passed mercury over copper, it 
attacked the surface. In the amalgam they got a certain amount of 
copper. If you let the mercury flow over iron, there would be a con- 
siderable proportion not covered, because mercury would not 
amalgamate with iron. The moment any portion of the iron 
surface became bare, they would have a fall of electromotive force, 
and that would be due to the failure of the surface, but not to the 
failure of the apparatus. Nolf endeavoured to get the electro- 
motive force while his mercury was in the course of getting rich. 

What is there to keep the richness of the film in Applegarth 
lower than the richness of the mercury in Nolf ?—He says he wants 
a llowing mercury cathode. 

In fig. 5 what is there to keep the richness of the thin film 
of mercury less than the richness of the mercury in Nolf, who 
d you not to make it too rich ?—Nothing but the rotation of the 

and. 

Further cross-examined, Witness said Nolf did not stir the 
mercury. IIe stirred the electrolyte. 

You cannot show me any words in the plaintiffs’ specification 
which warn against richness of amalgam ?—Nothing except that the 
mercury is to be circulated, and to be continuously circulated. The 
amalgam is removed from the sphere of action. That is his idea to 
my mind. 

Where is there anything about continuously removing it? 
Everyone knows you have to remove it ?—The essence of his idea 
is the removing of the amalgam from the salt continuously. . 

You have told us that the back electromotive force is created by 
the richness of the amalgam ?—Yes, but you have to carry that 
amalgam off, and plaintitts’ idea was that that amalgam was 
carried off. 

But plaintiffs’ idea was to carry off the amalgam from time to 
time before it got too rich? He never got anything but the surface 
amalgam. Nolf's idea was to electrolyse the amalgam on to a sur- 
face of passive mercury where it would not be disturbed at all. 

I put it to you that fig. 5 having a thin band of copper—so thin that 
it was {lexible—dipping into mercury and having sodium amalgam 
deposited on it would rot so that it would not work. Is not that 
so ?—That may be. 

The mercury amalgam would rot the copper ?—Through time. It 
is a question of time how long it would last. 

I put it to you that it would not stand industrial work for a day ? 
—I cannot say. That depends upon how it is arranged upon the 
diameter of the poles over which you bend it. That is one factor 
that will affect it, because it is bending over the copper while in 
contact with the mercury, which will facilitate the rotting, and if 
you choose very small poles, no doubt it will rot fast. 

Look at Claim 1. That claim says: “The cathode pole, which 
is composed more or less of a flowing or moving surface or body of 
mercury.” —They thought so; it is more or less flowing. 

It cannot be more or less flowing; "composed more or less of 
a flowing“ is the expression used ?— Yes. 

In other words, it contemplates part of the cathode not being 
this flowing surface of mercury? 

Mr. AsrnunY: I submit that this is a question for your Lordship. 

Mr. Justice BvckLEv: This is something pointed to on the 
specification, and I think it is a very proper question. 

Mr. MovLTON, continuing cross-examipgation: If the surface is 
not amalgamated, it would be very difficult to make the mercury 
always cover the surface if it was flowing in a thin film ?—1t 
depends on the thickness of the film entirely. 

Now let me turn to the anticipations, and take Donkin. First 
sodium amalgam was very well known at this date, was it not ?— 
Yes. 

As a matter of fact, weak sodium amalgam decomposes very 
slowly ?—Yes. 

I put it t. you that the real difficulty of applying this electrolytic 
process had nothing to do with the parts on which Atkins and 
Applegarth rely. 'The difficulty was that the decomposition of the 
amalgam went on so slowly ?—I do not think so. I think it was 
perfectly well known that that could be overcome in a separate vessel. 
Electrically, everybody knew that the sodium dissolved in mercury 
was exactly like copper in an electrolyte, and could be electrolysed 
out very rapidly. There is no difficulty about that. It was 
perfectly common knowledge at the time that that could be 
done. 

I put it to you that there is no suggestion before the Castner 
patent of a method of getting sodium out of mercury ?—I do not 
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think so. I know of no public knowledge, except by heating it 
Of course, with a hot solution you can get it out pretty quickly. 

If it is weak it is difficult to get it out ?—It was perfectly well 
known. I knew myself at that date that a sodium lamalgam 
decomposed was exactly the equivalent of copper in an electrolyte. 
It could be used in a battery as zinc is used in a battery. It is 
perfectly well known that zinc dissolves in sulphuric acid and gives 
off an electric current. 

I am putting it to you asa fact that the only difficulty in the use of 
mercury at all for this purpose was that there was not a convenient 
way of getting the amalgam out unless it was very strong ?—No, I 
do not agree with that. 

Donkin says, “ My invention is intended for the production of a 
constant supply of an amalgam of sodium and quicksilver directly in 
or in contact with the quicksilver used for the amalgamation. It is 
well known that an alloy of quicksilver and sodium has a greater 
affinity for gold and silver, and better resists the action of base 
metallic oxides or sulphides and impurities in the ore than quick- 
silver alone.” This is a patent for producing sodium amalgam from 
chloride of sodium ?— Yes. 

Now Atkins and Applegarth's patent does exactly the same thing, 
and no more ?—I think he does do more. 

What more ?—He does it in such a way as to economise his 
solutions. 

I am not talking about which does it the best way. I am only 
saying that the object of the two is to produce sodium amalgam ?— 
The problems before the two are quite different. 

Atkins and Applegarth’s patent ends by producing sodium 
amalgam ?—He describes how to produce sodium amalgam, that is 
one of the objects, and in such a way that it is reasonably 
economical. . 

Let me see how Donkin does it. “I use an electrolytic cell of 
some material incapable of conducting electricity, and which is not 
attacked by chlorine or caustic soda, and place in the bottom of it 
the cathode consisting of a layer of quicksilver; above the quick- 
silver I place a saturated solution of chloride of sodium in water, 
and in this solution I hang the anode of carbon."—Yes. 

By making holes and fixing pipes in the side of the cell below the 
upper surface of the quicksilver, I can directly connect the main 
body of it to the quicksilver in an amalgamator, amalgamating pan, 
or settler, or other form of apparatus for the amalgamation of gold 
or silver or for the saving of the amalgam or quicksilver. And I 
cause a circulation of the quicksilver to and from the cell and the 
amalgamating device by means of gravity or by a suitable pump or 
otherwise? Yes. 

Now, what he intends to do is to circulate the mercury of his 
cathode, drawing it off into his amalgamator ?— Yes, and he intends 
to have such a thickness or body of mercury in the bottom of his 
pan that he can put in two pipes to let in mercury and draw off 
the mercury at different levels, so he is intending to have a con- 
siderable body of mercury at the bottom. 

If you want to get any amalgam and therefore work it at a rate 
to carry off any of the amalgam it will draw from all parts?—No 
doubt you will get some of the amalgam, but you will have a sur- 
face there which is practically the surface into which the amalgam 
is being deposited and that surface is not being changed in the 
sense of Atkins and Applegarth’s patent at all. 

I understand your objection to Donkin to be that the surface is 


not being continually changed in the manner that Atkins and. 


Applegarth’s does? — Yes, and therefore is not a moving cathode in 
that sense. 

Now in Petri’s case you deposit in the mercury an equivalent of 
sodium or of potassium which happens to be the instance given, 
just as in the other case you deposit an equivalent of sodium, the 
difference being that in the one case you leave ferri-cyanide and in 
the other case you leave chlorine ?— Yes. 

But so far the electrolytic operation is the same ?—Yes, except 
that here you have the mercury against the porous partition. 

Further cross-examined, WiTrNESS said that Petri’s patent was 
not a moving mercury cathode in the sense of Atkins and Apple- 


garth at all. 
(To be continued.) 
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PARLIAMENTARY COMMITTEES. 


CALEDONIAN ELECTRIC POWER BILL. 


AT the resumed sitting of this Committee last week, Mr. J. 
SWINBURNE, C.E., was examined at some length by Mr. BALFOUR 
Browns, on be of the promoters, in respect to the engineering 
features of the scheme. Mr. Swinburne gave it as his opinion that 
the scheme of the Bill was well designed, and the sites for 
the generating and supply stations well planned. He considered 
that they were better placed than were the stations in the Clyde 
scheme. The importance and the economical advantages of getting 
a good load were becoming better understood, and therefore where 
possible, it was essential to embrace a large area of supply, 80 as to 
get as large a consumption as possible. Of course, a local authority 
might prefer to do its own lighting, but he should say that it would 
be more profitable for them to take their supply in bulk from a large 
company. In that case they would take no risk, and would be saved 
the capital expenditure of putting down generating plant. He 
should say that the chief opening for this company would be in the 
supply of power for which there was a large demand in the district 
proposed to be served. 


The Cmatgman at this point said the Committee had decided that 
after the evidence had been finished on behalf of the present Bill, 
they would hear the case of the Clyde Valley Bill, and after that 


would take the evidence of the local authorities in opposition. That 


would save time, as the object of the local authorities was appa- 
rently to oppose both Bills, He must also say that the impression 
made upon the Committee by the evidence so far was that the esti- 
mates concerning the necessary expenditure had been very vague. 
Mr. RENsHAW, M.P., Sir Jous SrInLNG MAxwELL, M.P., and 
other local witnesses having given evidence in favour of the Bill, 
the case for the Caledonian Company was closed, and the Com- 
eee proceeded to take evidence on behalf of the Clyde Valley 
ill. 


CLYDE VALLEY ELECTBICAL POWER BILL. 


Sig Davip RICHMOND, Chairman of David Richmond & Co., tube 
manufacturers, Glasgow and Govan, in reply to Mr. WirsoN, K.C., 


said that at present his company were using steam power, but were of 


opinion that it would be a great advantage to have electrical energy 
for their works. The burgh of Govan were not ready to give a 
large supply such as they required, and besides that, the price they 
charged for electricity for power purposes was prohibitive. He did 
not think that a small burgh like Govan should embark upon a 
large scheme for supplying electrical power, but the case of course 
was different with a large city like ribs. He was one of the 
promoters of the Clyde Valley scheme, and having very carefully 
considered the proposed area of supply, he did not think it could 
have been better selected. He had pledged his money to the scheme 
because he thought it desirable in the interests of the locality as wella; 
for the use of his firm. As a matter of fact, nearly all the promoters 
were in the same position as himself, being large local employers of 


labour with extensive works all over the area of supply. He con- 


sidered the proposed generating stations to be admirably suited for 
their purpose. He was not antagonistic to the Caledonian Bill, 
beyond preferring the Bill of the Clyde Valley, of which he was 
one of the promoters. 

In cross-examination, WrTNESS said he should say there were more 
manufacturers in the area of supply of the Clyde Valley Bill than 
in that of the Caledonian Company. 

Evidence having been given by local witnesses in support of the 
scheme, 

Mr. RoBERT RoBERTSON, C.E., of Glasgow, the engineer to the 
Bill, described in detail the area of supply covered by the Clyde 
scheme. He said that generally speaking the scheme was modelled 
on the South Wales Bill, and in that respect it was very similar to 
the Caledonian scheme. The area of supply covered 732 square 
miles, including Glasgow, and there were some 1,200 manufacturing 
works who might be expected to use electrical power if it could be 
obtained cheaply. The promoters had entered into a provisional 
agreement with Lord Hamilton of Dalziel for land forthe proposed 
generating station at Motherwell, and also into a similar agrecment 
with Mr. Spiers, of Elderslie, for the proposed generating station 
at Yoker. Lord Hamilton was one of the promoters, his Lordship 
being of opinion that it would benefit the district and develop his 
property. Examined as to the method of supply to be adopted, 
Witness said that all his calculations with regard to the scheme had 
been based upon a supply by the multiphase alternating current 
system. That was a system which was very largely nsed on the 
Continent and in America, and he was convinced that it was the 
best system to be adopted for the distribution of power on a large 
scale. It was a system suitable for both power and lighting, but 
in the event of a local authority taking a supply from the compan 
in bulk, and using it for lighting purposes and also largely for 
power, he thought it would be advisable and possible to 
give a supply for power purposes by the alternating current 
system, and for lighting purposes a separate supply transformed 
into a continuous current by motor-generators. The generating 
stations had been so placed so as to be coupled up with a view toa 
small interchange of the diversity factor, and also to one station help- 
ing another in the event of a breakdown. Witness then gave 
particulars as to estimates which he had prepared for the promoters 
of the scheme in conjunction with Sir W. Preece and Major Cardew. 
The capital they proposed to raise was, he said, £900,000, with 
borrowing powers for a further £300,000. They proposed to erect 
two stations of 10,000 xw., and one of 5,000 Kw., with a voltage of 
10,000. The cost of cables would be £75,000, and the transformers 
would cost £105,000. If they sold 43,800,000 Board of Trade units 
per annum at the average price of 1d. per unit, there would be a profit of 
5 per cent. on the capital. It was not expected that for a consider- 
alle time to come it would be possible to sell at an average price of 
1d. per unit, but with such a large company that should be possible 
in time. 

Replying to Mr. BALFOUR Browne, WITNESS said that his esti- 
mates were based on information obtained from the working. of 
similar stations in America. So faras he knew, that was the only 
place where thoy had such large stations as were proposed to be set 
up under the Bill. They had never had any intention of supplying 
within the boundary of Glasgow, but it was included in the area of 
supply so tbat the company might be in the position, in the event of 
Glasgow coming and asking for a supply of energy for any outlying 
portion of the city, of having the authority of Parliament to give 
such a supply. They had not taken Glasgow out of the Bill, but 
had come to terms that none of the purposes of the Bill should be 
operative as regarded that city without the consent of the Corpora- 
tion in writing. 

Replying to Mr. BreNNERHassETT, K.C., WiTNESS said they 
had never contemplated supplying Glasgow, because that city was 
already in possession of a large system of electric generation, capable 
of supplying users of power on a large scale. 
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In further eross- examination, WrrNESS said he felt confident that 
the company would be able to supply power at a much cheaper rate 
than the small local authorities who were opposing the Bill. He 
was aware that Glasgow was supplying at less than 13d. per unit, and 
it might be that Greenock had undertaken to supply at that price, 
but he should say that the company would be able to supply large 
consumers at less than 1d. per unit. | 

Lord HAMILTON or DALZIEL, one of the promoters, gave it as his 
opinion that the district proposed to be served would be better 
served by the Clyde Valley scheme than by the Caledonian. 

Local evidence was then given by owners of works in the district 
as to the need that existed for a supply of cheap electrical energy 
for power purposes. 

Mr. GxoRGE Straw, C.E, of the firm of Messrs. Strain and 
Robertson, Glasgow, said that his firm were engineers for the 
scheme in conjunction with Sir W. Preece and Major Cardew. 
Besides being a member of the firm of Messrs. Strain & Robertson, 
he was chairman of two other large manufacturing concerns in 
Scotland, and he believed that it would be better for them to get a 
supply of electrical power from a company than to put in their own 
installation. The present scheme was, in his opinion, a thoroughly 
practical and workable one, and was needed iu the district very 
much. 

Evidence was then given on behalf of several burghs who are 
petitioning against the Bill. 

Mr. JohN Cameron, of Greenock, said that the Greenock 
Corporation claimed that they were the first in Scotland to apply 
for a provisional order to supply electricity. They, however, 
allowed their first order to drop, because they could not get 
manufacturers to take the power. In 1898 they obtained further 
powers, and had spent £60,000 on their works, and had obtained 
,. loans of £100,000 from the Public Loans Commissioners. The 
policy of the Corporation had always been to keep ahead of the 
demand, and with that object they had increased their plant from 
time to time. 

Mr. Parkinson, the newly appointed engineer and manager of 
the Paisley Corporation electricity works, gave evidence as to what 
his Corporation had done in the matter of providing a supply of 
electricity both for power and lighting purposes. In cross- 
examination, witness admitted that there was a loss last vear of 
£4,000, which included interest and sinking fund. 

Other evidence having been tendered on behalf of other Cor- 
porations in opposition to the scheme, the Committee adjourned. 


i WORCESTER TRAMWAYS. 
Tue Worcester Tramways Bill should have come before the Select 
Committee of the House of Lords, presided over by Lord Ribbles- 
dale on Monday, bnt it was announced that all opposition had 
been withdrawn, and it was accordingly referred to the Committee 
on Unopposed Bills. 


SHANNON POWER BILL. 


THE Hon. Arthur Elliot’s Committee of the House of Commons on 
Monday sat to consider and adjust the clauses of the Shannon 
Power Bill. The chief cause in dispute was with respect to the 
property of Major O'Connor at Reilly's Islaud. It was agreed that 
the promoters should purchase Major O'Connor's interest in the 
land before they commenced to abstract water from Lough Allen, 

and give him the option of repurchase two years after the works had 
J. commenced, 

Other clauses were adjusted, and the Bill ordered to be reported 
to the House. 


BI¹RMING HAM Tramways BILL. 


Ox Monday a Select Committee of the House of Lords, presided 
over by Lord Ribblesdale, considered the City of Birmingham 
‘Tramways Bill. The Hon. J. D. Fitzgerald, K.C., and Mr. Macassey 
represented the promoters of the Bill, the Birmingham Tramway 
Company, and the objectors were the Handsworth Urban Council and 
the Aston Manor Urban Council. 

Mr. FITZGERALD, in opening the proceedings, stated that the 
object of the Bill was to enable the comyany to make some short 
extensions of their tramway lines, and cther purposes. It was a 
most peculiar system, for the tramways were worked in four 
ditferent ways, viz., horse, steam, cable, and one on the accumulator 
system, which it was sought under the Bill to convert into an elec- 
trical tramway worked on the overhead trolley system. The tram- 
waysin the City of Birmingham were owned by the Corporation and 
leased to the company, and that lease expired in 1907. Outside 
the city the lines were owned by the company, but they were, of 
course, subject to the provisions of the Tramways Act as to purchase 
by the local authorities, and the result was that the various lines 
became purchaseable at varying dates. What the company wanted 
now was a clause in the Bill to the effect that until the lease with 
the Corporation expired the other local authorities who might 
purchase should grant running powers to the company—that would 
be till January Ist, 1907. As to the working of the tramways, the 
Bristol Road route, which, up to the present time, had been worked 
by electricity on the accumulator system, and which was 33 
miles in length, would in future be worked in the ordinary 
way by the trolley system. They hid arranged terms already with 
the Corporation and one outside : uth rity with regard to this. What 
the company asked was that the question of whether the other 
local authorities were unreasonable in not consenting to the terms 
arranged with the City Corporation with respect to the improved 
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means of traction should be referred to the Board of Trade or some 


other arbitrator appointed by them. 


Evidence having been called, | 

Mr. Porrock, for the Handsworth Urban Council, said the Urban 
Council intended to purchase in 1903, and objected to any extension 
of the time of purchase or to any difficulty being thrown in the way 
of the local authorities. He should object to the vested right of the 
Council to purchase being interfered with. fact 

Mr. B. WILKINSON, for the Aston Manor Urban Council, said that 
Council had obtained an Act last session enabling them to work 


-their lines by electricity. 


After some consultation it was agreed that Handsworth and Aston 
Manor should be excluded from the clause as to the renewal of their 
consent to the working of the Bristol Road line electrically. 

The preamble of the Bill was then declared proved. 


DUBLIN TRAMwAYS. 


On Thursday last week the Dublin (St. James Gate Brewery), 
Tramways Bill came before the Chairman of Ways and Means 
of the House of Commons as an unopposed measure. The Bill 
authorises Messrs. Guinness, Son & Co. to construct and work 
tramways in the City of Dublin. 


TyNESIDE TRaAMWAYS BILL. . 


On Thursday and Friday a Select Committee of the House of Lords, 
under the chairmanship of Lord Ribblesdale, had under considera- 
tion the Tyneside Tramways Bill, which provided for the extension 
of tramways and tramroads from (Gosforth and Walker, through 
Wallsend and Willington, to Tynemouth. 

Mr. Batrovs Browne, K. C., in opening the case, said the district 
in which it was proposed to extend the tramways between New- 
castle and Tyneside was a most important one. They would run 
through the districts of six local authorities, of .whom five were 
favourable to the Bill. The only authority whose area would be 
touched was the Walker Urban District Council, who were opposing 
the Bill. The other opponents were the Newcastle-on-Tyne 
Corporation and the North-Eastern Railway Company. Taking 
first the opposition of the Walker Urban District Council, he sub- 
mitted that they had no right to be there in opposition at all, 
inasmuch as the views of the ratepayers had never been ascertained 
on the question of approving or disapproving the proposed tram- 
ways. The opposition of the Newcastle-on-Tyne Corporation was 
that they did not wish the Bill to pass because they themselves 
wished to exploit tramways ia the district. The opposition of the 


North-Eastern Railway Company was simply on the ground of 


competition, but he submitted that the Committee would not be 
impressed with the agreements to uphold the railway monopoly. 

Mr. J. H. ARMSTRONG, one of the promoters, gave evidence in 
support of the scheme, and said that what was known as the No. 3 
tramway had been thrown out at the instance of the Walker Urban 
District Council, although he was of opinion that it ought to have 
remained in, and they would be prepared next session to come to 
Parliament for powers to make it. : 

Further evidence for the promoters was called, as to the great 
public advantage the tramway would be to the district affected. 

Mr. Morton SmitH, who represented the Walker Urban District 
Council, said that that body considered the tramway scheme of the 
Newcastle district a better one than that of the promoters, but at 
the same time they did not wish to see the scheme before the 
Committee wrecked. .He suggested that there should be a 
suspensory clause inserted. in the Bill to the effect that if the 
Newcastle Corporation did not carry out what they had undertaken, 
viz, to construct a double line of tramways between Newcastle 
and Walker, then the company should have power to do so. Walker 
wanted a ripe and proper scheme, and a system of tramways which 
would run through the populous parts to Newcastle. "They also 
objected to the purchase clause of the Bill. 

Alderman W. SuTTON was called on behalf of the Corporation of 
Newcastle who he said were the freeholders of Walker. They were 
anxious to see a proper scheme of tramways adopted, and were 
prepared to come next session to Parliament with such a scheme. 

The Committee passed the preamble of the Bill subject to the 
promoters coming next year to Parliament for power to do what- 
ever the Newcastle Corporation had agreed to do in Walker. 


UNDERGROUND BLECTRIC RAILWAYS. 


On Thursday last week the Joint Committee of the Houses of Lords 
and Commons held their first sitting, under the chairmanship of 
Lord Windsor. The other members present were Lord Knutsford, 
Lord Lauderdale, Lord Herries, Sir J. Dickson-Poynder, Sir W. 
Arrol, Mr. Ashton, Mr. Cawley, and Sir M. Forster. The terms of 
reference to the Committee are as follows:—(1) Whether the lines 
of route for underground railways in aud near London proposed by 
Bills which have been or may be introduced during the present 
session are best calculated to afford facilities for present and 
probable future traffic ; aud if not, what modifications of these lines 
of route are desirable. (2) What special provision, if any, should 
be made for the protection of owners, lessees, and occupiers of 
properties adjacent to underground railways from possible damage 
&nd annoyance. (3) What special terms and conditions, if any, as 
to construction and working should be imposed upon the promoters. 
(4) Whether any, and which, of the schemes proposed by the said 
Bills should not be proceeded with during the present session. 
All the uuderground electric railway Bills sre referred to the 
Committee. 
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After the Committee had conferred privately for some time, 
counsel were admitted, and 

The CHAIRMAN said the Committee had decided that they would 
meet at 11.30 on Tuesdays and Fridays to begin with, but if 
necessary they might meet oftener afterwards. They proposed to 
apply for the leave of the House to hear counsel. At present it was 
not proposed to enter on the vibration question, but to wait until 
Lord Rayleigh’s Committee had reported. In the first place, there- 
fore, evidence would be confined to the first point of reference, as 
the other points would, in the opinion of the Committee, depend to 
a great extent upon the report of Lord Rayleigh’s Committee, and, 
therefore, they did not intend to waste time in going into the 
question of vibration and other matters at that stage. With regard 
to the manner in which the promoters of the Bills desired to bring 
them before thë Committee, he asked for the views of the repre- 
sentatives in the room. 

Mr. HurcHINSON said he appeared for the promoters of the 
Charing Cross and Hampstead Railway, but the matter of procedure 
had not yet engaged the attention of the promoters. 

Lord RoBzRT Ceorn, K.C., said he represented a large number 
of landowners who were interested in several of the Bills, and it 
would be a great convenience to them if they could be informed 
when they could be heard, and he would like to know to what 
extent they would be heard. Otherwise it would be necessary for 
the promoters to make their case with great elaboration, and it 
might turn out that a great deal of the expenditure would be thrown 
away. 

e CHAIRMAN asked if the landowners’ interests were directed 
especially to the first point of the reference. As he had said they 
did not propose to discuss questions of compensation or damage at 

resent, as they thought that depended on the report of the 
Vibration Committee. 

Lord Rosert CECIL, said that no doubt that vibration would be 
the most important question for landowners, but t?helr interests 
might be considerably affected by the actual route which the rail- 

way took. . j D i 

Mr. HouTCHINSON said that it might be that some of the schemes 
would not be accepted at all, and consequently the difficulties of the 
landowners might be swept away. Ifthe Committee were of opinion 
that some of the schemes would afford facilities for the public they 
would go. He appeared both for and against some of the Bills, and 
he suggested the advisability of strictly confining the proceedings 
at first to the selection of what railways should ultimately be 
sanctioned upon the ground of public facilities quite as apart from 
any other question. ae 

Lord KwuTsroBD remarked that that was exactly what they 
wished to do. With regard to what Lord Robert Cecil had said, 
he could not see that there would be much evidence wanted on the 
part of landowners as to what should be the best line of route for 
the relief of traffic. - | ` Rs 

Mr. HoToHINSON said he could not conceive that there could be 
any evidence. i . i 

Sir BRYOE GOLDREY suggested that all the lines which 
through the City might first be proceeded with. E 

Mr. LITTLER said he was in the position of appearing for the 
promoters of some of the Bills, while he opposed others on behalf 
of railway companies. He suggested that it would be better for 
the Parliamentary agents for the different Bills to meet together 
and formulate some form of procedure for the Bills. If the agents 
could not agree, they could take the Bills in alphabetical order. 

Lord KNUTSFORD: Yes. 

Mr. BAddaALLAx said he appeared on behalf of the eight water 
companies and the three gas companies of London, and he took it 
that the proper time for him to appear would be on the ground of 
construction and working. 

Lord KNuTsSFORD: Yes. 

Mr. WALLACB, K.C., said he appeared for the electric lighting 
companies, and the sante observation would apply. 

Mr. LrrTLER said that, of course, competing schemes would be 
taken with each other. 

The CHAIBMAN said the Committee would leave it to the agents 
to say which Bill should be the first to be brought forward. 

After further discussion it was pointed out -that there would be 
little likelihood of the agents agreeing, and it would be better if 
the Committee decided first to take the Brompton and Piccadilly 
Bill. 

The CHAIRMAN said the Committee were prepared to do this. 

Mr. HvTOouHINSON said the Charing Cross and Hammersmith Bill 
competed with the Brompton and Piccadilly. 

The CHAIBMAN said the Committee would take the Brompton and 
Piceadilly Bill and any competing scheme first, and would leave it 
io the agents to state at the first sitting what procedure they 
cared to adopt. 


The Committee sat on Tuesday, when the case of the Brompton 
and Piccadilly railway was gone into. 

At the outset of the proceedings, Mr. LrrTLER, K.C., asked that 
the Bills for the Charing Cross and Euston and the Ham 
railway might be put in the list for Friday, when he proposed to 
ask his Lordship to let those Bills be taken out of the Joint Com- 
mittee altogether, and referred to a Committee in the ordinary way. 
It was very important that that should be done, because contracta 
had been entered into with regard to the construction of the main 
lines, and he did not believe that any question would arise as to the 
route or in respect to vibration. | 

Replying to the CHAIRMAN, Mr. LITTLER said that the schemes to 
which he referred were before a Committee in 1892, and then Mr. 
Beachoroft, as representing the L. C. C., urged that a condition should 
be put upon tbe promoters thet they should make the very exten- 
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sions they now desired todo, but Parliament declined to make them 
compulsory. He believed there was no objection on the score of 
competition. pz A 

The CHAIRMAN said the opinion of the Committee was that they 
could not take the Bills out of their consideration without a further 
reference to the House, and he would communicate with the 
Chairman of Committees on the subject. 

Mr. BovLE, as representing the City and Brixton line, which he 
said was simply a matter of a small extension of time, also applied 
for that Bill to be left out of the list. ! 

Mr. FITZGERALD said he appeared on behalf the L.C.C., to say 
that, recognising as they did the vast importance of the questions 
involved in that inquiry to the people of London, they were desirous 
of giving to the Committee every information and assistance in their 
pore and if there was any question on which the Committee would 

ike information which was possessed by the Council, it was entirely 
at their disposal. They would suggest that the questions involved 
should be treated as a whole, and that the Committee should not 
give their decision on any one line until they had heard the evidence 
for the whole of the Bills. 
time it would be premature on their part to offer evidence, but at 
the proper time they would be prepared to give evidence on the 
general questions involved, and also as to their application to the 
particular schemes before the Committee. 

Mr. LrTTLEB said he should object to the L. C. C. giving what they 
termed general evidence. All they should be allowed to do was to 
5 witnesses who were called in support of any particular 
scheme. : 

Lord KNotTsFrorD remarked that the Committee had to decide 
whether the routes proposed afforded the best facilities for traffic 
in the various districts, and it would be better for Mr. Littler to let 
his Bills come on in their proper turn. 

The CHAIRMAN, after. consulting with his colleagues, said the 
decision of the Committee would be given upon the whole of the 
Bills together, but he thought it would be for the general conven- 
ience that in considering the facilities and the route ofia particular 
Bill, the L C.C. should state their objections, if any, at the time the 
particular Bill was before them. 

Mr. FITZGERALD said that he would take care that that view 
should be brought before the Council. 


Tus BROMPTON AND PICCADILLY RAILWAY. 


Mr. LITTLER then opened the case for the Brompton and Picca- 
dilly Bill. He said all they were asking for was a very small 


extension of an authorised line which was discussed very carefully 


as long ago as 1897. The authorised line started with the junction 
of the District Railway at Earl's Court, it then passed along By the - 
Gloucester Road Station and on to South Keusington, and there it 
dipped down to a great depth underground in order to meet the 
scheme of the deep level line of the Metropolitan District Railway, 
whick line would in all probability be worked by electricity. The 
end of the authorised line was at Piccadilly Circus, and thus it 
would provide that district with an electric underground railway. 
A couple of years ago they entered into a contract for the construc- ~ 
tion of the works, and also for the electrical equipment of the line, 
the latter contract being given to thé-Brush Electrical Engineering 
Company. The extension they now asked power for was to extend 
the line from Piccadilly to Bloomsbury, where there would be a 
junction with the Central London Railway. If the Central London 
extended their line, as he believed they proposed, from the Mansion 
House to Liverpool Street, there would baa route right through the 
West End of London to the East and North-east, which would be 
of immense advantage to the public. The extension was essentially : 
a part of their original scheme, and he believed the Committee 
would see the wisdom of granting what the company desired. 

Sir JAMES SZLUMPER, C. E., gave evidence bearing out the opening 
statement of counsel, and explained how advantageous the exten- | 
sion would be from a public point of view in giving communication ` 
from the West to the East of London. 


CLEVELAND AND DURHAM ELECTRIO Powzn BILL. 


On the Committee resuming the consideration of this Bill on 
Wednesday, last week, the Chairman intimated that the Committee 
thought a more rapid progress might be made by the promoters. 

The evidence of Mr. Harris was continued, and he stated in 
re-examination that by the Bill the Durham Company would be 
able to supply customers in what was known as the neutral district. 

Mr. A. H. SL, the clerk to the Ormesby and Redcar Urban 
District Councils, was called in support of the Bill. He stated that 
the Ormesby Council had obtained a provisional order about a year 
ago, but had taken no steps to carry it into effect. They found it 
would cost £8,000 to put down their own plant, and considered tbat 
the promoters would be able to give them & cheaper supply under 
the Bill. The Redcar Council obtained a provisional order about 
the same time, and it was estimated that it would cost them about 
£10,000 to put down their own plant. They had negotiated with 
local private companies for a supply of current, but it was found 
that they could not supply them as cheaply as the promoters of the 
Bill would be able to. In the case of both Councils they had 
decided not to put down their plant until they saw what the fate of 
the Bill would be. If the Bill passed, he believed that both of the 
Councils he represented would be customers. 

In cross-examination, WiTNESS said they had applied to the 
Middlesbrough Corporations fóra supply, and were informed that 
the Corporation had no power to supply outside its own area, 

This concluded the case for the promoters, 


The Council felt that at the present . 
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Mr. BAddLLAV then addressed the Committee for the Stockton 
and Middlesbrough Corporation, who were opposiug the Bill, and 
said he should ask thàt a similar provision should be inserted in the 
Pill to that which was made in the South Wales Billof last session. 
In effect the provision was that the company promoting the Bill 
should not exercise any of the powers conferred upon them within 
Stockton and Middlesbrough for any other purpose than the laying 
of mains through those districts to other districts, except with the 
consent of the Councils of the two boroughs. He realised that it 
was too late in the day to argue that electric power was not desirable, 
for there was no doubt but that the commercial interests of the 
country required that it should be brought into large industrial 
centres. There were no doubt districts in the neighbourhood where 
the company might do a great deal of business in the way of 
supplying the power, and the Corporations he represented wished to 
place no obstacles in the way by refusing to consent to the laying 
of mains. All they wanted was fair and due protection for the 
Corporations of Stockton and Middlesbrough. 

The CHAIBMAN pointed out that as these two Corporations were 
authorised distributors they would be protected by the Bill. 

Mr. BAdALLAT argued that they wonld not be adequately pro- 
tected, because in the Bill it stated that consent should not bc 
unreasonably withheld. The case for the scheme was that economical 
production of power could be brought about, and he quite admitted 
that was & good ground to go upon. What he did say, however, 
was that the two boroughs he represented had equal facilities for 
giving that economical electric power. "There was horse-power avail- 
able going in Middlesbrough which was sufficient to more than satisfy 
all requirements, and it was hard upon the two towns that having 
recently started their works they should be deprived of their best 
customers by the company stepping in. 

Mr. R. HAMMOND, consulting engineer to the two boroughs, was 
called, and stated that he looked upon the two towns as ideal places 
for the generation and distribution of electrical energy, and they 
possessed all the conditions necessary to economical production. If 
the Bill was carried the two boroughs would still have to carry on 
their undertakings. He was confident that Middlesbrough could 
cope with all demands made upon it for either light or power. 

Mr. Hynp, ex-Mayor of Stockton, stated that the Corporation 
had spent £29,000 on the electrical works, and were prepared to 
spend more to meet all demands. 


The Select Committee of the House of Commons resumed its 
consideration of the Bill on Thursday last week. At the outset the 
Chairman intimated that the Committee had pretty well made up 
their minds on the Bill. 

Evidence was then called on behalf of the Stockton Bridge Board 
of Commissioners on the question of the powers of the promoters 
to use the bridge in question. 'The Board opposed the granting of 
any compulsory power to the promoters to deal with the bridge. 

Mr. JOHNSON, the engineer to the Stockton Bridge Board, 
admitted that there would be no practical difficulty in carrying 
wires across the bridge, although it could not be done in a way 
which would be approved by the Board. 


Questioned by the CHArIRMAN, he admitted that they could carry l 


10 mains across the bridge by altering the structure. 

The CHAIRMAN said he thought the promoters of the company 
mi come to some arrangement which would take the form of a 
clause. 

Mr. FORBES LANCASTEB (for the Stockton Board) said his clients 
had no wish to be unreasonable, and they would doubtless agree 
upon a clause. 

Mr. D. WILLIAMS then addressed the Committee on behalf of the 
West Hartlepool Corporation in opposition to the Bill, and con- 
tended that it was clear by the evidence that under present con- 
ditions the company would not have the slightest chance of securing 
customers above a certain degree of H.P. The big concerns already 
had their electric installations, and the Corporation had now a 
station which would admit of all the extensions likely to be required 
for some years to come. All the Corporation wanted was to be 
excluded from the area in the Bill,and for it to be laid down 
clearly that no mains were to be laid within the town except with 
the consent of the Corporation. 

Mr. A. C. CRUMMACK, borough engineer, stated that Hartlepool 
obtained a provisional order 18 months ago. Work on the 
generating station had not been commenced, but the scheme was 
being prepared, and they were going to provide for about 300 H.P. 
at first. The buildings would, however, be designed to admit of 
extensions. 

In cross-examination, WrrNESS said he had been instructed to 
prepare to supply power as well as light. They were going to spend 
£15,000 on their works. 

Mr. MACASKTB, on behalf of the Thornaby Town Council, said the 
town had only been incorporated since 1892, and they had had 
no time yet to get a provisional order. All they asked was that 
the company sbould not be allowed to lay mains or supply current 
within the borough without the consent of the Corporation. 

Prof. KENNEDY was called by Mr. Fitzgerald, K.C., on behalf of 
the Darlington Corporation. He said he had been employed by 
that Corporation to design their electric light and power stations, 
and their system generally for distribution. In the first instance 
they put up a plant which was now working at about 400 H.P., and 
he was now in correspondence with the Committee as to the 
extensions which would bring the power up to between 800 and 
900 H.P. Arrangementa had also been made for the purchase of 


the tramways by the Corporation, and that would speedily double 
the horse-power again. 


On Friday last week Alderman T. M. BARROw, Chairman of the 
Gas and Electric Lighting Committee of the Darlington Corporation, 
stated that the horse-power of Darlington was about 7,500 [?] and 
the Corporation could well supply all the electric power that was 
required. There was no place beyond Darlington which the 
company could wish to supply from any of their generating stations, 
at any rate, there was none that they could supply profitably. If 
there were any places that they might attempt to supply they could 
do so without laying their mains through Darlington. The Cor- 
poration had recently been negotiating for the purchase of the 
tramway system and the price to be paid had been settled. Indeed 
the Corporation had been quite awake to the interests of the place. 
They obtained their provisional order for electric lighting in 1890, 
at which time their area was confined to Darlington proper. 

In cross-examination, WITNESS said he felt the Corporation would 
raise no difficulty as to the company taking mains through their 
area, but there was nothing beyond them that would require 
electrical power, for beyond them there wasa large agricultural 
district. He could not say that at present they had sufficient plant 
to supply all the needs of Darlington. At present they had a 
rapidly increasing demand for lighting. 

Questioned by a member of the Committee, the Wir N ESS said that 
one objection to the company laying their mains jthrough their 
streets was the breaking-up of the thoroughfares. It was also 
thought that if they went through the town, they would compete 
with the Corporation. 

Mr. FrTzGERALD addressed the Committee on behalf of the 
Hartlepool and Darlington Corporations, and said what they desired 
was the insertion in the Bill of a clause that the powers of the Act 
were not to be exercised by the company within their areas without 
the consent of the Corporation. 

Mr. BaLFour Browne then replied on the evidence, and on the 
arguments put forward by counsel for opposing boroughs. He said 
there was really no opposition to the preamble of the Bill, all the local 
authorities being at one with the promoters in thinking that that or 
some similar company could supply electrical power with advantage 
to the district; they only objected to powers being given to the 
company to come and supply within their areas. 

The CHamMAN said the Committee had agreed to take time to 
consider their decision, and it would therefore not be given until 
Monday, when possibly clauses might have to be discussed. 


e 


The Select Committee considering the Bill met again on 
Monday, and sat in private for several hours to formulate their 
decision. 

On the resumption of the public proceedings, the CHAIRMAN 
said :—The Committee have decided that the preamble of the Bill 
is proved. Of course they have given very careful consideration to 
the position of the authorised distributors in the area, and have 
come to the conclusion that they are sufficiently protected under the 
Bill, except in one point, and that is with reference to the price 
which the company imay charge the authorised distributor in the 
area when he takes in bulk under clause 43 of the Bill. The Com- 
mittee think that it will be necessary to insert in that clause either a 
substitution for the words, “at a price not exceeding,” the prices 
stated in the second schedule, or, leaving that, as a proviso, what is 
known as the most favoured nation clause which will be found in 
the South Wales Act, in Sec. 51, Sub-sec. 3. With that addition to 
Clause 43 of the Bill, the Committee think that ample reasonable 
protection is given to the local authorities. 

Mr. BALTOUB Browne, on behalf of the promoters, said they 
would be perfectly prepared to bring in such a clause. 

The CHAIRMAN: I think there are only two other pointe I need 
refer to. One has been already referred to, and that is with regard 
to Stockton Bridge. I think it was understood that the Committee 
thought there ought to be consent on the part of the authorities of 
the bridge, and possibly some provisions. I think it was left to 
counsel to see if they could arrange a satisfactory clause with refer- 
ence to Stockton Bridge. There is just one other point, and it is 
that in the sliding scgle, Clause 51 of the Bill, the Committee wish 
to substitute 4s. for 5s., leaving the 8 per cent. dividend as it was in 
the South Wales Bill in order to make it more logical and consistent 
with the original idea. 

The Committee then adjourned. 


On Tuesday the Committee considered the clauses of the Bill. 

A proviso was brought up to add the following to Clause 43, 
which authorises the company to furnish a supply of energy to 
authorised distributors :—" Provided always that the company shall 
grant to any such distributor as favourable terms and conditions 
for a supply of electricity as those granted by the company to any 
other authority, company, or person whose circumstances are 
similar." 

Mr. RussELL, K.C., said that by Sec. 20 of the Electric Lighting 
Act, 1882, the object the Committee had in view was already 
attained, and he hardly thought the proviso was necessary. 

The CHAIRMAN said the Committee would like to have the pro- 
viso, because it made the position quite clear and carried out the 
idea they had in their minds. 

The proviso was then agreed to, with the addition of a further 
proviso :—" That nothing in this section shall prejudice the provi- 
Bions of Sec. 20 of the Electric Lighting Act, 1882." 

The remaining clauges were then gone through, and the Bpeak 
reported the Bill as amended to the House for third reading. 


— 
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ELECTRICAL ENGINEERS R.E. 
(VOLUNTEERS). 


REGIMENTAL ORDERS: 


1. A roll of N.C.Os. for duty is posted at headquarters. 

2. March Out.—A march out will take place on Saturday, May 
llith. Parade headquarters 3.30 p.m. Dress: tunic, parade 
ini forage cap, leggings, rifle, bayonet, pouch in centre of 


3. Recruit Drills.—Tuesday and Thursday, 6.30 p.m. and 7.30 p.m. ` 


4. Instruction in Engine Driving. N C. Os. and men for trainings, 
June 8th to 15th, and June 15th to 22nd will parade for instruction 
m 5 engines at headquarters on Tuesdays and Thursdays at 

30 p. m. 

N. C. Os. and men for trainings July 6th to 13th, and 13th to 20th, 
on Mondays at 6.30 p. m. 

N. C. Os. and men for trainings July 20th to 27th and August 8th 
to 17th, on Wednesdays at 6.30 p. m. 

; ao and men for training August 17th to 24th, on Fridays at 
.90 p.m. 

5. Bugle Band.—A bugle band is being formed; there are a few 
vacancies for lads from 15 to 17 years of age. 

6. Commission in Army.—The undermentioned officer is granted 
the temporary rank of lieutenant in the army whilst serving with & 
volunteer section in South Africa: Second Lieut. T. Rich, the 
Electrical Engineers R.E. Volunteers, dated February 23rd, 1901. 

7. Enrolments.—'The undermentioned, having been enrolled, are 
taken on the strength of the corps:—Reg. No. 530 T. A. Barnes; 
531 A. G. Chisnall; 632 T. H. Dennis; 533 F. E. Peel; 534 C. H. 
Redgwell; 535 P. M. Robinson; 536 H. B. Shepheard; 537 G. W. C. 
Clack; 538 E. C. Price; 539 R. Porter. 


(Signed) R. S. ERSK INR, Major, 
O.C.E.E.R.E.V. 
CORRESPONDENCE. 


Synchronising of Alternators. 


I am afraid I cannot agree with Mr. Hopps's remarks on 
o Nynchronising of Alternators" in your issue of April 
26th. | 

The arrangement he proposes fails to indicate clearly when 
the machines are absolutely in phase, since his phase needle 
has a scale all to itself. It is first of all necessary to find 
on that scale the point corresponding to the voltage of the 
two alternators, and see that the phase needle turns back at 
that point. In this it is easy to make a mistake, especially 
when in a hurry. 

In the arrangement I described, it is only necessary to see 
that the phase needle and bus bar needle coincide regardless 
of their position relative to the scale. 

The very objection raised by Mr. Hopps at the beginning 
of his letter is, I think, a point in favour of the two-needle 
voltmeter. It is not desirable to switch the incoming 
machine in unless its voltage is the same as that of the bus 
bars, nor is it desirable to switch it in unless the beat of the 
phase needle is slow. If the phase needle will show a 
difference in voltage, it is all that is required since an adjust- 
ment should then be made in whichever way the difference 
had been discovered. 

There is, however, one drawback to the method I have 
described ; it is possible even when the voltage of the bus 
bars and that of the incoming machine is the same, for the 
phase needle to fall short of the bus bar needle. This simply 
means that the machines are not yet in phase, but might 
lead to a premature adjustment of voltages. (It will be 
noted that under such circumstances it is not possible for the 
phase needle to swing beyond the bus bar needle.) 

Very little practice and the observation of a few successive 
swings carry one over this difficulty. 

A positive remedy is to connect Mr. Hopps’s voltmeter, so 
as to leave the single needle to show the voltage of the in- 
coming alternator, and retain the double needle scale for the 
‘bus bar voltage and phase indicator. 

The voltage of the incoming machine could even more 
conveniently be shown on an independent voltmeter, to be 
referred to in case of the above-named difficulty arising. 

Such an independent voltmeter with its scale in the same 
position us. the synchronising voltmeter, would not only be 
cheaper, but also vasier to read. 22 


Bradford, May 1sf, 1901. 


V A. F. 


Electric Blowing at Lincoln Cathedral. 


Messrs. Bergtheil & Young state in your last issue, in 
reference to the above, that ** the contract and all responsi- 
bility in connection therewith was placed with Messrs. 
Bergtheil & Young, and has remained with them ever 
since.“ i 

That the contract was placed with them is true, but since 
January last the arrangement of the plant has undergone 
many alterations and modifications, and there is little of it 
remaining now as originally installed by them, so that in any 
account of the existing arrangements it would not be correct 
to describe it as being their work. 

As regards present responsibility, we quote from a letter 
written by them on January 26th of this year, which says: 
* We note that the Dean and Chapter have decided to place 
the order for the alterations as per our estimate with a local 
firm. If this is done, you will of course clearly see that we 
can take no responsibility whatever in the matter of working 


the plant." 


The alterations alluded to were made by two local firms, 
viz., Messrs. Foster & Co. and Messrs. Rainforth & Sons. 


F. H. Hutton. 
| H. Mantle. 
May Ath, 1901. 


Where to Construct New Electrical Works. 


May I venture in answer to your correspondents queries 
under the above heading in your issue of May 3rd, to 
advance the claims of Reading as an advantageous locality 
for the establishment of new manufacturing works ? 

Its railway facilities are probably unequalled in any other 
town within 50 miles of the metropolis. 

Labour is cheap. | 

Power is supplied by the local electric supply company at 
lid. per B. of T. unit. | : 

Land with low ground rents is plentiful, there being 
several hundred acres obtainable at the present time at about 
£60 to £70 per annum per acre on 99 years’ lease. 

That these qualities are fully recognised is evidenced by 
the fact that within the last 12 months one large London 
engineering firm, and two well-known London 5 
establishments have commenced building new works here. 


Arthur S. Cooper. 
Redding, May 4h, 1901. 


In answer to Mr. Richard V. Lynn’s letter in last week's 
ELECTRICAL REvIkw, I beg to call his attention to Rugby, 
in Warwickshire, which bids fair to become an important 
centre of electrical activity. Messrs. Willans & Robinson’s 
large and important high-speed engine works have now been 
established here some years, the British Thomson-Houston 
Company are building very extensive works for the manu- 


- facture of all kinds of electrical machinery, and the British 


Electric Traction Company have acquired some 8 acres of 
ground, and are starting building shortly. 

Rugby has many advantages, and now this has once been 
recognised, I feel sure great developments are in store for the 
town. The chief advantage Rugby is undoubtedly 
its central position, coupled with its great railway facilities. 
It is, as most people are aware, one of the most important 
junctions on the London and North-Western Railway, and 
the company have large repairing and erecting shops here. 

It is only 824 miles from Euston, the frequent expresses 
do the journey in less than 1} hours, and the traffic 
through the station is enormous. The Midland Railway run 
into the station from Leicester, and the Great Central Rail- 
way have also a station here on their new main line to 
London (Marylebone). 5 

Rugby is a very healthy place, and has important educa- 
tional facilities. 

Alfred Fell. 


(aR ; ⁵ . ...... 


Mill Lighting.— The electric ligliting of Wooburn Mills 
is now being carried out. Mr. H. Taylor (Messrs. Tay lor & Field) is 
the consulting engineer. | 
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BUSINESS NOTES. 


Electrical ‘Wares Exported. 
WEEK EnpinG May 8TH, 1900. 


WEEK ENDING May "TH, 1901. 


Amsterdam .. .. Value £280 Alexandria .. Value £608 
Bombay xi .. 180 Amsterdam. ix T eO 127 
Calcutta... Wim ee . "0 Hombay  .. s a .. 168 
T Teleg. mat. .. 817 Brisbane, "Teleg. mat. .. xis 98 
Cape Town .. sa Ee .. 554 Buenos Ayres. Teleg. mat. 150 
Colombo. Teleg. mat. .. es 16 Bushire. Teleg. mat. T 50 
Durban ct e .. 567 Caloutta "x. wa . 1,648 
"5 Teleg. plant. .. 5,946 Cape Town .. oe - . 810 
Gibraltar .. ss es v 20 Coatzacoalcos  .. Ve .. 1,622 
Gothenburg.. is xa es 25 Colombo... 2s se .. 284 
Hamburg .. s e "E 27 Durban as we .. 658 
Hong Kong .. gi. us es 84 East London es nr es 88 
Kobe. Teleph. mat. .. 659 T Teleg mat. «s 64 
Madras P s ee . 809 Gibraltar. Teleg. mat... .. 121 
Nagasaki .. e» m . . 127 Hamburg. Teleg. mat... 500 
New York .. oe ys . 355 Hobart - as m ae 10 
Ostend bs E 2 88 8 F Teleg. cable .. .. 279 
Port Darwin. Teleg. mat. 80 La Plata. Teleg mat. is 29 
Rouen a 2 es .. 106 Monte Video. Teleg. mat. 21 
Shanghai .. E A . . 121 Nagasaki wa vs . 1,695 
Ringspore .. EE oe vis 90 Ostend x ié y ss 50 
Wellington .. - $a ee 51 Perth . es sė is . 480 
Rangoon .. $e ^x; m 7 
Rio Janiero. Teleg. mat. .. 948 
Rosario. Teleg. mat. .. a 77 
Rotterdam .. ss 955 ee 88 
Santos a Ws $5 ws 26 
Shanghai... = e .. 100 
Stockholm. Teleg. wire . 129 
Sydney $$ m is . 597 
1 Elec. glass globes .. 1,110 
Tokio ee ee es ee ee 28 
Townsville .. ae oo .ce 1,056 
Valparaiso .. E ee .. 149 
Wellington .. a is es 17 
Zanzibar. ee «s 
„ Total £11,181 Total £12,644 


Foreign Goods Transhipped. 


Fremantle. Elec. goods.. Value £195 


Alloa.— Rapid progress is being made with the erection 
of the extensive works at Alloa of the British Electric Plant Com- 
pany, Limited, the firm which secured the contract for the electric 
installation of tbe burgh of Alloa, in Clackshire. The works, 
together with the adjacent yards, cover an area of over five acres. 
The manager has intimated to the Town Council that the company 
expects to be able to supply electricity by the month of October or 
November at latest. The Corporation are accordingly making 
arrangements for the wiring of the Town Hall (along with the 
Reading Room and Public Library) and the Municipal Buildings. 
Mr. Hogarth (of Messrs. Buchan & Hogarth, electrical engineers, 
Edinburgh), acting for the Town Council, bas fixed the sites of the 
18 arc lamps for the principal streets of the town. The cost per 
unit has not yet been decided, but it is expected to be either 5d. or 
6d. The price of gas per 1,000 cubic fect in Alloa is 28. 6d., the 
second cheapest in Scotland. 


Bankruptcy Proceedings.—A receiving order having 
been made on a creditor's petition against A. W. B. Pearson, electrical 
contractor, 81 and 82, Palmerston Buildings, E.C., the first meeting 
of creditors was held on Monday last at the London Bankruptcy 
Court before Mr. C. A. Pope, assistant receiver. Prior to 1898, the 
debtor travelled on commission for firms in the electrical line, but 
in that year he commenced business on his own account as Pearson 
and Co. He started with a free capital of his own of £2,500, and 
subsequently put in other sums derived from his commission 
accounts, also about £2,000 lent him by his wife. It was stated 
that during the first nine months he was also assisted by other 
persons who provided one-half of the capital and took one-half of 
the profits, but that the arrangement was terminated in consequence 
of the objections preferred by certain electrical contractors. Part 
of the debtor's business was to contract with the London County 
Council and other public bodies, and it appears that work resulted in 
a profit. The debtor has also been interested in various patents 
and secret processes. Among the number were Eborine, a vulcanite 
substitute, a rotary engine pump, a patent switch, artificial 
india-rubber, a method of treating waste cork, &c., for the manu- 
facture of flooring and paving, and a dry cell A private meeting 
of the creditors was held early in March, when an offer of a com- 
position of 10s. in the £ payable by equal instalments at three and 
six months respectively was submitted, but it was not unanimously 
accepted, and the present proceedings followed. The debtor attri- 
butes his position to the failure of a number of persons to meet their 
acceptances which he had discounted at 1 per cent. above the Bank 
rate. The chairman reported that the debtor was unable to be 
present at the meeting, but he had furnisbed draft accounts showing 
liabilities £10,216 6s. 5d., expected to rank against assets valued at 
£13,814, and consisting chiefly of his interest in land and other 
property in Africa and Mexico. In the absence of any offer a 
resolution was passed for Mr. J. R. Woodly, accountant, 20, 
Cheapside, to act as trustee and administer the estate in bankruptcy 
assisted by a committee of inspection. The public examination is 
appointed for June 7th. 

At the Birmingham County Court last week, Albert Isaac Green- 
berg, trading as the Midland Electrical Company, came up for 
examination. Liabilities, £839; assets, £104. The examination 
was concluded. 

A receiving order has been made against Messrs. G. F. Cook and 
Co., electrical engineers, of Bradford. They attribute their failure 
in the last instance to the effect of a dispute with the Bradford 


Board of Guardians, with whom they had contracted for an elec- 
trical installation. When they found themselves in difficulties they 
offered 10s. in the £ to the creditors, but one refused to accept, and 
they had to file their petition. | 


Dissolutions and Liquidations.—The British Electric 
Works Company, Limited, is winding up voluntarily. A petition 
has been presented for compulsory liquidation. 

A meeting of the Electric Organ Company is to be held at 
Norwich on June 5th, to hear an account of the winding-up pro- 
ceedings from Mr. A. Foxworthy, the liquidator. 

Messrs. A. G. R. Hawkes, J. J. DeLacy, and H. K. DeLacey 
(Hawkes & DeLacey, electrical and general engineers, Liverpool) 
have dissolved partnership. 


Book Received.— American Street Railway Invest- 
ments for 1901. New York: Street Railway Publishing Com- 
pany. 5800 


Catalogues and Lists.— The British Westinghouse 
Company's list, No. 1,045, is devoted to lightning protection for alter- 
nating and direct current circuits. No. 1,046 describes alternating 
current fan motors. | 

The B.T.H. Company's pamphlet, No. 94, deals fully with trans- 
formers of several ty pes. 

From Messrs. Drake & Gorham we have received a copy of their 
latest catalogue of electric lighting plant. By means of & con- 
venient thumb index, reference to the different sections is facili- 
tated. There are some notes on the questions of initial outlay and 
working costs of country house installations, a class of work in 
which the firm are specialists by reason of the great number of 
plants which they have put down throughout the country. One 
department deals with the steam and gas, oil, and water, part 
ofthe generating plant; others with dynamos and motors, and 
accumulators ; cables and wires; switches, switchboards, &.; sundry 
lighting and telephone fittings; the Jandus arc lamps, also farm 
machinery, circular saws, pumps, &c. Specimen estimates and a 
wiring table are also included in this very useful, well printed, and 
fully illustrated catalogue. , 

Messrs. A. Gallenkamp & Co., Limited, of Sun Street, Finsbury 
Square, E.C., have issued a new and comprehensive catalogue of 
chemical apparatus. The book has between 600 and 700 pages, and 
is strongly bound. A great variety of apparatus is detailed, each 
item having reference numbers, and most of them being illustrated. 
Balances, drying ovens, furnaces, laboratory stands, glass apparatus, 
RM alee thermometers, &c., are a few of the things particu- 

18e P ` 

Messrs. E. F. Moy, Limited, are sending out priced sheets of their 
distributing fuseboards. 

A new booklet has been issued by Messrs. J. Gibbs & Son, of 
Liverpool, in which they give particulars of their various standard 
makes of fans, also their patent motor safety starting and regulating 
switches. i 

Mr. C. Lohmann, of Aldersgate Street, E.C., has brought out a 
“ new century catalogue” of cycle and motor accessories for whole» 
sale and export buyers. : 

A catalogue of tramway tools, supplies, and sundries has just been 
produced by Messrs. R. W. Blackwell & Co., Limited. Enclosed 
spring trolleys, “Van Dorn" couplers, track brush-holders, sand 
boxes, electric heaters, car-replacing jacks, portable rail saws, track 
drills, bonding tools, guard strips, overhead line tools, circuit 
breakers, and many other things of this character are illustrated. 

One of the most artistic lists that we have seen for a long time is 
the revised engine catalogue. of Messrs. Mather & Platt, Limited. 
It is an enlargement on the Iasi edition, but is of quite a handy and 
convenient size. The best Work of the photographer and process 
block maker, and of the printer, are made use of with excellent 
results. The engines are of the double-acting open vertical marine 
type. Tables are given of the engines as built for combined and 
independent plant purposes, showing output, weights, and dimen- 
sions. Enclosed high-speed engines are shown driving dynamos. 
Condensing and other auxiliary plants are described, also electri- 
cally-driven patent variable stroke pump, steam-driven feed pumps, 
and feed-water filters. 


Company Notice.—In consequence of a petition to the 
Courts, the name of the Electric and General Corporation, Limited, 
has been restored to the Register. 


Engine Packings.—A lavish variety of engine packings 
is offered to engineers by Cresswell's Asbestos Company, Limited, 
Bradford, ranging from the old-fashioned junk ring to the most 
modern metallic packing, with all sorts of asbestos and similar 
forms, dry or lubricated, cored or solid. 'To enumerate the various 
kinds would occupy too much space, but we may mention thai 
Messrs. Cresswell give the chief place to a "square solid plait," 
permeated throughout with special lubricant; this is unaffected by 
extremes of cold or heat, by brine, alkali, &c., and is very durable. 
The company also supplies asbestos yarn and other engine stores. 


Scotch Agency Notice.—Messrs. J. & A. Anderson, 
of 62, Robertson Street, Glasgow, have been appointed agents for 
Messrs. Walker & Hodgetts, Limited, dynamo and motor manu- 
facturers, and for Messrs. Heaton, Smith & Co., Limited, electrical 
fittings manufacturers. 
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London County Council.— The Council at the meeting 


on Tuesday resolved to lend £5,160 to the Stepney Borough Council . 


for the electric lighting of the streets. 

The Highways Committee reported that the Board of Trade had 
approved the plans submitted by the Council, showing the rail and 
substructure proposed to be used in the reconstruction for electric 
traction of the tramways between Westminster Bridge and Tooting, 
Blackfriars Bridge and Kennington Park, and Waterloo Road and 
St. George’s Circus. The Board had also approved provisionally the 
proposed system of traction, in so far as the use of a pressure not 
exceeding 500 volts was concerned, although this approval was 
subject to any requirements which might be considered necessary on 
the inspection of the completed works. Further details of a 
technical character were required by the Board of Trade in regard 
to the supply of energy to the proposed sub-station at Balham at a 
pressure of 6,500 volts, and the Committee had given instructions 
for the information to be prepared and submitted to the Board. 

In a further report the Highways Committee referred to the 
recent inquiry held by the Board of Trade to consider the question 
of achange in the pressure of supply from 100 volts to 200 volts, and 
to the decision of the Board in regard to the question. The Com- 
mittee expressed the opinion that the Council would consider the 
Board’s decision, which was given in this journal last week, to be 
satisfactory, inasmuch as by it the principle for which the Council 
contended was upheld, and under the new regulations reasonable 
protection was afforded to the consumer. 

It was stated by the Building Act Committee that plans had been 
submitted with an application by Messrs Gordon & Gunton on 
behalf of the Hackney Borough Council for the erection of a 
generating station and works in Millfields Road. The construction 
of the walls of the building was deemed unsatisfactory, and the Com- 
mittee recommended the Council to disapprove the plans. The 
recommendation was, however, withdrawn. 


Rosin Cored Solder.—We have received samples from 
the Patent Solder Company, Limited, of their rosin cored solder, 
which consists of a tube of solder filled with rosin, and is manufac- 
tured in four useful sizes. The advantages of having the flux com- 


bined with the solder, iu point of cleanliness and convenience, are 


obvious. 


Strike in the Iron Tube Trade.— The Liverpool 
Mercury says that on 7th inst. the employers in the Staffordshire 
wrought-iron tube trade resolved to continue the lock-out against the 
men in the socket and fitting makers’ branches. It was reported 
that the masters as a body continued as united as ever, and that 
there was no chance of the acceptance of tbe men’s offer that they 
should be allowed to resume work, the terms of settlement to be 
decided afterwards. The employers declared that such a course 
would be to give the position away, and that the 10 per cent. reduc- 
tion must be enforced. 


Thermit Welding.—A demonstration was given in 


Westminster last weck of Dr. Hans Goldschmidt's thermit welding and 


fusing process, preparatory to the forming of a company for working 
the patents in the United Kingdom. As a formidable rival to 
electric welding, the subject is of interest to many of our readers. 
The arrangement for the welding of tubes consists of a small sheet- 
iron casing jacketed with moist sand kept in place by an outer box, 
within which the cleau cut and squared ends of the pipes are 
clamped into position and finally screwed into contact. The 
thermit is prepared in a crucible, and immediately poured into 
the mould. As soon as the welding temperature has been reached, 
it is necessary to tighten up the screws by one turn, in order to 
obtain the requisite pressure for welding. A 3 in. pipe, 0°16 in. 


thickness, can be welded with 5 lbs. of the thermit. The distance 


of the sheet-iron mould from the outside of the pipe is 0°72 in., and 
the length of the mould is 3:20 in. A welding temperature is 
reached 14 minutes after the melt is poured in. This method of 
welding tubes may be employed in all positions of the tube, and 
whilst the tube is being laid, and can therefore replace flanged 


joints. The application of the process to rails in position in the 


track, which was also illustrated, is said to have been successfully 
carried out on electric tramways in some Continental cities. As 
compared with electrical welding it has the advantage of needing 
no cumbersome machinery, and the inventor claims that it is not 
only much less costly, but also reliable in results. 

The theory of the process, and the methods of employing ít for 


varioüs purposes, were described in our issue of November 2nd, 


1900. 


Trade Announcements, —We are informed that Messrs. 
P. C. Middleton & Sons, electrical engiaeers and contractors, have 
commenced business at 63, Union Street, Aberdeen, and would be 
glad to receive trade catalogues and price lists. | | 

Messrs. George Fletcher & Co., engineers, &c., are now repre- 
=- sented in London by Mr. H. Bath Spencer, M.I.Mech.E., at 21, 
Mincing Lane, E.C., and he will devote his attention particularly to 
condensing plant installations for power stations. 

Messrs. Browett, Lindley & Co., of Patricroft, Manchester, have 
appointed Mr. John A. Rudd, 177, West George Street, Glasgow, to 
be the sole representative for Scotland for the sale of engines, &c., 
manufactured by them. 

The China and Japan Telephone Company has a petition before 
the Courts to confirm a resolution of the company altering its name 
to the China and Japan Telephone and Electric Company, so 
that it may also engage in the business of an electric light and 


D company, &c. The notice appears in our business pages this 
wee : i 


ELECTRIC LIGHT AND POWER NOTES. 


Alfreton.—The B. of T. has refused to grant a prov. 
order for electric lighting to the U.D.C., which, by the way, has 
decided to oppose the Derbyshire and Notts Power Bill, and has 
incurred considerable expenditure already. | 


Beckenham.—The members of the District Councils’ 
Association have arranged to visit the Beckenham electric lighting 
station on the occasion of the annual meeting, which will be held 
in London on July 5th. 


Bradford.—The Bradford Board of Guardians will shortly 


invite tenders for the completion of the installation which was being 


carried out on their premises by Messrs. G. F. Cook & Co., of Brad- 
ford, but was peremptorily stopped by the Guardians on the ground 
that the contract conditions were not being fully complied with. 


Burnley.—The T.C. has resolved that a resolution of 
April 3rd applying forsanction to borrow £10,400 be rescinded, and 
that instead application be made to borrow £11,447 10s. 9d., 
£3,787 10s. 9d. for expenditure on electric lighting account, aud 
£7,660 for proposed extensions to the electricity supply works. 


Bury St. Edmunds.—An inquiry was held by Mr. 
W. E. C. Mead, L.G.B. inspector, last week, into an application by 
the T.C. for leave to borrow £12,000 for electric lighting purposes. 


Derry.—The T.C. has decided to adopt a report of Sir 


W. H. Preece on the electric lighting of the city, and to apply for a 
loan of £35,000. 


Dumíries.—4AÀ report submitted to the T.C. by Mr. 
Ritchie, Edinburgh, on a proposal for generating electricity by 
water power on the Cargen Burn shows that 500 H P. could be made 
available by storage. ö 


Eastbourne.— At a meeting of the T. C. on Monday, the 
tender of Mr. John Every, of Lewes, was accepted for supplying 
and fixing six large cast-iron transformer chambers at a cost of 
£554 6s. 6d. During the quarter ending March 31st, there was au 
increase of 24:2 per cent. in the units sold as compared with the 
corresponding period of 1900. The Council discussed at great 
length a recommendation of the E.L. Committee to allow the 


borough engineer to be paid by Mr. Hawtayne, the consulting elec- 


trical engineer, a sum of 14 per cent. on the new buildings 
(estimated to cost £90,000) for getting out certain of the plans and 
quantities. Mr. Hawtayne's commission was 3 per cent., but it was 
urged that as much of the work had been done in the Council's 
time, and as the Council had had, as a consequence, to employ 
extra labour to do the ordinary work, a portion of the money shouli 
be returned to the Council Eventually the matter was referred 
back to the Committee. 


Limerick.—The Borough Council has received sanction 
to a loan of £22,000 for electric lighting. | 


London.—ManvLüEBoNE.— The second reading of the 
Bill introduced into Parliament to contirm the prov. order issued to 
the Borough Council by the B. of. T., has been postponed, and the 
Council has decided, with only one dissentient, to purchase the 
Metropolitan Company's undertaking in the borough on terms to be 
arranged. 2E | 

SHOREDITcH.—The Lighting Committee reported, at a meeting of 
the Borough Council on Tuesday, with reference to the estimated 
deficiency on the past year's accounts, that an additional expendi- 
ture of £3,133 had been incurred for coal above that prevailing under 
normal conditions, apart from other items of increased expenditure 


which had not been anticipated. The Committee recommended 


that the maximum demand rate of 5d. per unit for the first twWo 
hours and 2d. per unit afterwards be maintained ; the all-round 
charge be raised from 44d. to 5d. ; the scale of from 2d. to 4d. per. 
unit for large consumers be advanced to 4d. per unit to all customers 
using 50,000 units or more per annum; and the scale of from 14d. . 


to 2d. per uvit for power purposes be increased to 2d. per unit. The 


increased revenue which, it was estimated, would result from the 
revised scale of charges, would amount to £1,856. The recom- 
mendation was agreed to. An expenditure of £175 was sanctioned 
for the purchase of 25 24-ampere meters and 25 5-ampere metera, 
and it was decided to extend the sub-station in Evelyn Street at a 
cost of £400. m 


Lyndhurst, —The B. of T. has issued a prov. order for 


electric lighting to the Lyndhurst Electric Lighting -and Traction 
Company, Limited. 


Manchester.—At the last meeting of the City Council, 
Dr. Bishop said that Messra. C. S. Allott & Son had been appointed to 
prepare specifications for the buildings required at Stuart Street 
station. A large proportión of the plant was expected to be ready 
for providing current by May of next year. Ata meeting of tho 
sub-committee, a resolution was come to, with the advice of Dr. 
Kennedy, that a deputation should visit various manufacturers of . 
electrical machinery such as it was necessary to acquire. Three- 
phase plant had not been adopted in this country, and when the 
Manchester station was completed, it would be the best three-phase 
station in the world. There were only three or four firms in Europe 
who would be in a position to tender for the electrical portion of 
the work. The whole question was one of speedy delivery and 
erection, and it was considered desirable that a deputation should 
be sent who would report to the Council as to which firm, in their 
opinion, would be most likely to turn out the work to time. The 
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deputation would consist of four members of the Committee. 
Tenders must be in by May 14th, and Dr. Kennedy was very 
desirous that anything that had to be done should be done before 
that time. He would be ready within three days of that date to 
make a recommendation to the Committee. He desired to say also 
that, contrary to the expectations to which he gave utterance at the 
last meeting of the Council, it would be the end of the month, and 
possibly a few days later, before the Committee would be in a 
position to run any cars, so far as the supply of electric current was 
concerned. He was glad to be able to make the announcement that 
they could have run the cars to-morrow if the Board of Trade had 
made their official inspection, and he hoped they would be running 
10 days hence. They could run them as soon as the Tramways 
Committee were in a position to allow them to do so. 


Middleton.—At a L.G.B. inquiry held last week by 
Captain Luard, into an application to borrow £21,592 for electrical 
purposes, it was stated that the Corporation had entered into a 
contract with the British Electric Traction Company, who were 
constructing a tramway through the district, to supply them with 
electrical power, thus necessitating the extension of the plant. 
There was no opposition. 


Roumania.— The central electric lighting station in the 
town of Jasay, which is at present supplying current to 190 arc 
lamps SES 10,300 incandescent lamps, is about to be further 
extended. 


Shanklin.—The ratepayers have cast a majority of votes 
in favour of lighting the streets by electricity. 


Shipley.—Mr. S. D. Schofield has been appointed clec- 
trical engineer to the District Council. 


South Shields.—The resignation of Mr. Jeckell was 
announced with regret at the last T.C. meeting, and the Electric 
Committee recommended that they should advertise for a successor 
at a salary commencing at £350 per annum, rising £50 per annum 
to £500 per annum, with the privilege of taking not more than two 
pupils at any one time and receiving the premiums to be paid by 
them. The report was adopted. 


Spain.—4A central electric lighting station has just been 
completed in the town of Villafranca de la Sagra (Toledo province). 
The plant was supplied by La Sociedad Industria Electrica, of 
Barcelona. 


Sugar Factory.—A dynamo of 70 H.P. to drive a large 
new sugar grinding plant has just been put in at the Excelsior 
Confectionery Works (Messrs. B. Bullock, Limited), Dewsbury. In 
this department there is an output of about 20 tons per week. 
Electricity is also used for the tin-making and stamping machines. 
The firm has also in use an installation of two 400-light dynamos for 
lighting the works, three motors of 60 H.P., and one 50-kw. 
generator. 


Train Lighting.—In summing up a most interesting 
aper on “Train Lighting by Electricity,” read before the St. 
ouis Railway Club, Prof. G. D. Shepardson presented some data as 

to the cost of train lighting, which we give below. The paper was 
an admirable treatment of the whole subject. The following are the 
figures he cited :— 

The report of Pohl (Archives fur Post und Teley., 1898; Elek- 
trotechnische Zeitschrift, February 24th, 1898; Vol. XIX., p. 121) 
tabulated the cost of lighting 627 mail cars, whose batteries were 
charged at nine stations, to be 3:5 pfennig ($0:00875) per hour per 
12-C. p. lamp. He concludes: “ Electric lighting costs scarcely 
more and probably less than gas." : 

A report by Pohl in 1896 (L'Electricien, August 1st, 1896) was 
that gas cost $0:010 per 12-c.P. lamp per hour, while electricity cost 
20:008 for equal light, a saving of 21 per cent.; this on the basis of 
electricity costing 30°04 per Kw.-hour. 

A report on battery-lighted trains between Paris and Lisle gives 
the cost as 30:0048 per 10-C. P. lamp-hour (/atlroad (razette, 27 - 611, 
September 13th, 1895). 

A report from a road 280 miles long, running out from Adelaide, 
Australia, with axle-lighting equipments, states that the cost is 
$18.43 per week per five-car train, against a previous cost of $20 per 
week with oil lamps. (/tailroad Review, 1895; Western Electrician, 
November 23rd, 1895.) 

A report by Buettner (Elek. Anzeiger, August 28th, 1897; 
Engineering Magazine, August, 1897; Elec. World, 30 : 196) states 
that gas is cheaper for short runs, while electricity is cheaper for 
long runs. 

A report by New (London Electrical Engineer, June 28th, 1895) 
gives a cost of $0:00372 per 17-c.P.-hour on a battery-lighted train 
in North Staffordshire, England. 

A report from the Jura-Simplon Railway (L'Eclairage Electrique. 
12: 552-362, 1897) is that the total cost of electric light by storagc- 
battery system is 00 31 fr. ($0:0006) per 10-c.P.-hour, which must 
include a misplaced decimal. | 

Kohlfurst (Schweiz. Bauzeit, March 31st, 1900) states that the cost 
of a 10-car train with 10-c.P. per car, for six hours, is for each 10-c. P. 
€0:0176 from storage battery, $0°0056 from oil lamp, and $0:0026 
from axle-driven dynamo. 

A report in Railroad Gazette (28: 619, 1896) gives cost of Pintsch 
gas as $1:085 per car-day, 80:944 for storage battery, and $0:55 for 
oil, on the basis of equal amounts of light. 

A report on the Stone axle-lighting system, used in English trains 
(Kailroad Gazette, September 16th, 1898) gives the cost at $0:00294 
por 16-c.r.-hour, including all expenses, which was only one-third 
the cost to them of Pintsch gas. | 


Another report from the London, Brighton and South Coast 
Railway in England (London Electrician, 33 : 69, May 18th, 1894) 
gives as the first cost for equipping a train of 10 coaches (English) 
including its share of the charging plant: For gas $3,500; for oil, 
$600 ; for axle-lighting system, $2,000. The yearly cost of main- 
tenance is given as: Gas, $600; oil, $350 to $650; axle-driven 
electric, $250. At the same time they report 15 per cent. more work 
obtained from the electric-lighted trains. 

The above figures are simply quoted from published accounts. 
The writer had not had opportunity to verify or analyse them. 
The indication is that for equally good illumination the electric 
light can compete with oil or gas in point of economy, while its 
general advantages leave it far ahead. Electrical World amd 
Engineer. l 

Watford.—The T.C. has resolved to apply to the L.G.B. 
for leave to borrow £31,000, to carry out the electric lighting works 
proposed by Mr. Colebrooke, chief electrical engineer, and approved 
by Messrs. Preece & Cardew. The tenders of Messrs. Ferranti for 
switch gear at £733, and for 12 junction boxes at £210, were 
accepted. 


Waterford.—The B. of T. has agreed to grant a prov. 
order for electric lighting to the Corporation. 


ELECTRIC TRACTION NOTES. 


Batley.—The L.G.B. having sanctioned the borrowing 
by the Corporation of £52,451 for the purpose of the Batley tram- 
way order, the engineers have been instructed to get out specitica- 
tions with a view to tenders being invited. 


A Big Scheme.—King Leopold is credited with the 
intention of inaugurating a vast project for creating a great Belgian 
and international network of electric railways. Accerding to a 
Brussels correspondent of the Express, the King of the Belgians has 
been negotiating with the French Government and financiers for 
the formation of a company, with a capital of 440, O00, O00, to carry 
out his scheme, according to which the first electric train would run 
from Brussels to Antwerp, the second Brussels to Ostend, and a 
third from Brussels to Paris. 


Birkenhead.— Matters affecting the electric tramway 
system occupied the attention of the Birkenhead Town Council at 
their monthly meeting on Wednesday of last week. Dr. Pearson 
supported a recommendation of the Tramway Committee that 15 
new cars be obtained and the generating power be increased. The 
cars were estimated to cost £13,000, and the new generating plant, 
which included a steam engine and two boilers, £7,500. After dis- 
cussion, it was decided that the matter should be dealt with at a 
special meeting of the Council. 


Cardiff.—There were 41 tenders submitted for the over- 
head equipment of the Corporation tramlines. They are now being 
scheduled and tabulated. 


Cheshire.—The Light Railway Commissioners sat at 


. Northwich on Saturday and considered an application for authority 


to construct a light railway from Northwich to Warrington, with 
an extension embracing Barnton and Winnington. The scheme 
affects a population of 90,000, and will cost £120,000.  Pas- 
sengers and goods will be carried, and important agricultural and 
industrial centres will be connected. The Commissioners inti- 
mated that they would recommend the Board of Trade to grant 
the order. 


Dublin.—The case of J. H. Mack v. Dublin and Lucan 
Electric Railway Company, which was a claim for damages for 
injuries caused by one of defendants’ cars to a carriage and horses, 
the property of the plaintiff, was settled by payment of £300 in full 
discharge of the claim. 


Durban (S. A.).— The Town Council have instructed 
their solicitor to prepare a Bill for a loan of half a million, which 
is to include £120,000 for the extension of the electric tramways 
and £75,000 for the extension of the electric light. 


Gateshead.—Colonel Von Donop, for the B. of T., 
inspected the electric tramway on 1st inst., but the Mayor and Cor- 
poration protested against any public service until the trolley wires 
were made electrically dead on breaking. 


Germany.—It is stated that the experimental electric 
express train of two cars to be run on the Military Railway between 
Berlin and Zossen will be worked by three-phase current at from 
10,000 to 12,000 volts, supplied to four motors on each coach 
capable of furnishing 3,000 H.) A maximum of 200 kilometres an 
hour is anticipated. 


Lincoln.—The Electricity Committee is pushing on the 
work in connection with setting on foot an electric tram service. 
The poles are being erected. The Committee has received sanction 
to borrow £1,679 to be spent in preliminary matters. Mr. Stanley 
Clegg, of Darwen, takes over the sole charge of the electricity works 
from Mr. Vesey Brown on July 6th next. 


(Continued on page 807.) 
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THE GLASGOW EXHIBITION. 


THE people of Glasgow were taken up with one thing, and 
that alone, on Thursday last week. All parties seem to 
have joined hands with the manufacturers of this and other 
countries to ensure the success of the great International 
Exhibition of 1901, which is fittingly announced as the 
first great exhibition of the twentieth century. 

To record the thousand and one impressions on a like 
variety of subjects which occurred to us, during the per- 
formance of the opening ceremony by the Duke and Duchess 
of Fife on behalf of the King, hardly falls within our pro- 
vince as a technical journal, and we will therefore refer to 
them only in the briefest possible terms. 


i LLL) ps 
4135 


From a photo by 


reply, and other interesting incidents of thé, usual character, 
and then, to the accompaniment of great; guns without and 
cheers and  counter-cheers within, the en was 
declared open. 

The full story telling of all these things has dodbileis 
appeared in many another print, and interesting reading 
it should be. We ourselves naturally take a greater in- 
terest in the exhibits of the various sections in so far as 
they have any bearing upon the electrical engineering and 
engineering industrial trades. Of prime importance is the 
fact that the Exhibition is international. We do not doubt 
that before it closes it will have been visited by, many thou- 
sands of foreign visitors, before whom it is in the interest of 
British manufacturers to keep themselves very prominently in 


; 3 
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GLASGOW INTERNATIONAL EXHIBITION. 


The musical arrangements were executed in admirable 
style by the Glasgow Choral Union and the orchestra of the 
Royal Engineers, and afforded an amusing proof that the 
patriotism of the Scottish folk would be hard to beat. 
It had been arranged that on the arrival of the Royal party in 
the Concert Hall the national anthem should be rendered by 
the 4,000 there assembled. But the signal was given a little 
too soon, the arrival of certain officials being mistaken for 
that of the Duke and Duchess, It was not discovered until 
the end of the anthem that a bungle had been. made. 
Almost immediately thereafter the Duke and Duchess came 
into view; then once more the organ led off and the whole 
audience rose as one man, and for the second time, but with 
unequalled gusto, rendered the great chorus “ God save the 
King." A dedicatory prayer invoking the heavenly bene- 
diction, a long address to the Duke and Mnchese a brief 


driving power, are not yet running, 
lies idle, and many an arc lamp remains unlit. 


evidence. On the opening day, with the broad Scotch and 
a dozen foreign tongues to be heard in all directions, a plain 
Londoner could not but consider the place a veritable Tower of 
Babel, an indication of its importance, if we have any true 
appreciation of the foreign trade question. | 

From our point of view the main interest of the 
Exhibition lies within the four walls of the Machinery 
Hall, although, of course, in the lighting of the Exhibition 
buildings and grounds generally, and in the Industrial Hall, 
electrical work has excellent representatives. In the 


Machinery Hall most of the exhibits are quite complete, so 
far as the exhibitor himself can make them, but some of the 


large generating sets, which are to furnish lighting and 
so that many a motor 


In our next issue we hope to give a general article, indi- 
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cating in a brief and preliminary way who is exhibiting, and 
what is to be seen; but we must say that after making a call 
at the majority of the stands in the machinery department, 
we are glad to find such a large number of English electrical 
manufacturing firms so strongly, and in so many cases so 
ably, represented. We believe that if proper attention be 
bestowed upon making the exhibit successful in a thorough- 
going business manner, exhibitors will be well repaid for the 
trouble and expense to which they may be put. We have 
not the least hesitation in saying that the Machinery 
Hall contains such 
a collection of ma- 
chinery, electrical Ls 
and otherwise, as 
has never before 
been brought to- 
gether within the 
United Kingdom. 
If this fact gets to 
be widely known, 
then exhibitors may 
expect to find as 
inquirers at their 
stalls just the men 
they want to get 
into touch with, 
instead of having a 
crowd of those 
who only want to 
see the wheels go 
round. 
Undoubtedly the 
chief feature in the 
domain of electri- 
cal engineering is 
noticeable when 
one institutes a 
comparison between 
this year's exhibi- 
tion and that of 
1888 ; we refer to 
the transmission of 
power by electri- 
city for driving 
machinery. We 
are informed that 
at the last exhi- 
bition there was 
only one exhibit 
driven by an electro- 
motor, namely, that 
of the Singer Sew- 
ing Machine Com- From a Photo by) 
pany, which was 
fitted out and run 
by Mr. Rankin Kennedy with dynamos and motors of his 
own manufacture. This year there is a very different state 
of things, as we shall shortly show. 


* 
- 


COAL AND ASH HANDLING, AND 
STORAGE PLANTS FOR ELECTRIC LIGHT 
AND POWER STATIONS.—III. 


COMPARING the two great agencies for artificial lighting 
manufactured at the present day, viz., electricity and coal 
gas, the value of the residuum of the fuel used in each case 
is directly opposite. 

In the first it is ash and clinker (which invariably is a 
costly item to get rid of), and in the second instance it is 
coke—a valuable commercial asset, for which there is a 
market. 

As regards the question of handling these materials, it is 
of equal importance to do so in small quantities and con- 
tinuously, by means of conveying plant, in preference to 
handling in bulk, as a minimum of labour only is required 
to attend to the apparatus. When designing a works, one 
should naturally allow (as far as possible) for a future intro- 
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duction of the latest improvements in machinery to suit the 
local conditions and regulations, and to obtain the power and 
light at the cheapest cost. 

“Conveying machinery for ash plants does not always pay a 
return for the capital outlay expended when only one or two 
boilers exist, but due provision should be made in the 
design of boiler houses, so that when further boilers are 
added, costly structural alterations are unnecessary. 

It will be interesting to our readers to know what is being 
done in collieries, gas works and chemical works, where 
hundreds of tons of 
hot coke, hot ashes 
and clinker are 
automatically 
handled every day. 
Although the exact 
designs of these 
plants may not be 
applicable in their 
entirety to electric 
light and power 
stations, it must be 
remembered that a 
slight deviation is 
all that would be 
required. 

The principal 
residual product of 
coal after being 
carbonised either in 
coke ovens or gas 
retorts is hot coke, 
and this is with- 
drawn from the 
retorts or ovens by 
the stokers every 
four to six hours : 
consequently, with 
a large battery of 
these ovens, it will 
be seen that the 
work of the stoker 
or attendant is in- 
termittent. 

One of the worst 
substances to handle 
is the clinker from 
boilers, gas pro- 
ducers and furnaces, 
but it has been 
found that by the 
introduction of con- 
T. & R. Annan & Soxs. veying machinery 

the wear and tear 

is about the same as 
when handling coal. In the new patent process which we 
now illustrate, the hot coke is delivered direct into the 
conveyers at the rate of about 20 tons per hour each, and is 
quenched within a distance of about 20 ft.; the conveyer, 
therefore, eventually deals with cold coke. The length 
of these conveyers is about 250 ft. 

The photographs shown are for the purpose of illustrating 
more clearly to the reader the method of dealing with this 
material. 

Fig. 1 is a view showing the hot coke conveyer inclined at 
an angle of about 20°, and also shows a large detailed view 
of the style of chain and bars adopted. The chain is 
18 in. pitch, and is made up of a series of double solid steel 
links connected together by distance pins. Between the 
links and at intervals of 1 ft. 6 in. are fitted 5 in. diameter 
cast-iron rollers, and in every other link, or at distances of 
3 ft., strong 3 in. x 3 in. x 4 in. steel tee bars are 
inserted between the. two strands of chain. "The composi- 
tion therefore of this drag chain consists of two 
strands of steel chain with intermediate distance or 
drag bars. We may here mention for the purpose 
of reference that the bars are 1j in. from the 
bottom of the cast-iron trough, so that the whole 
conveyer when moving runs upon the cast-iron rollers, 
and thus shows a ee e upon tlie old 
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Fic. 1.— HOT4COKE CONVEYER. 


style^f chain, which scrapes 
along the bottom of the | 
'ast-iron trough and entails | 
excessive friction. | 
The material is delivered 
by these conveyers on to a 
steel flat tray  conveyer 
shown transversely across 
the photograph ; the return 
chain is carried overhead, 
and runs upon two light 7 
angle irons, as shown upon È * 4 2 v 
figs. 2 and 3. e K 
On fig. 2 a general view s 
of the storage yard is shown, 
with two of Graham’s 
patent hot coke conveyers 
in working order. There 
will be noticed in the three 
views, figs. 1, 2 and 3, the 
heavy sections of cast-iron 
trough, and in figs. 2 and 
3 the continuation of the 
trough in connection with 
the other distributing con- 
veyers. The bottom of the 
trough is in one piece, and 
easily renewable, and all 
guide paths are likewise. 
Fig. 2 shows the large 
storage  conveyer, which 
runs throughout the yard, 
and receives the material 
from the two inclined conveyers ; in this view a detail of the 


; 


supporting structural work will be noticed. This structural 
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work was designed to obtain the 
greatest efficiency with the minimum 
possible weight, and the vibration ex- 
perienced during the working is hardly 
perceptible. A detail of the head of 
the conveyers is shown on figs. 3 and 
4, where the driving gear is of a larger 
size. The power to drive this conveying 
plant is taken from a Crossley gas engine, 
and transmitted to the head of each 
conveyer by means of detachable chain 
belting. This is the simplest form of 
drive for open-air working, as the 
weather has very little effect upon the 
belt, and there is no necessity to 
cover it, if it is well greased. The 
driving drums of the conveyers are 
shown to be geared up to the main 
drive. 

In fig. 3, and in the distance, will 
be seen a series of storage tanks for 
the purpose of holding the material. 
These storage tanks are great econo- 
misers as regards the saving of labour, 
as the carts and railway wagons run 
underneath them, and receive their 
loads by merely opening the bottom 
valves of the hoppers. 

As in many works, the yard space is 
very small; it will be seen that, by the 
addition of these large storage bunkers, 
the regulation of traffic becomes an 
easy matter, the carts and railway 
wagons coming in at one gate and going 
out at another. "This advantage alone 
should recommend the adoption of this 
scheme, as electric light and power 
stations are often built in the centre 
of cities and towns, where the land is too 
valuable to use the yard as a refuse tip. 

The storage tanks are about 140 ft. 
long x 12 ft. wide x 13 ft. deep, and 
form one continuous bunker supported by 
a series of cast-iron columnsand joist work. 
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Fic. 2.— VIEW OF STORAGE YARD. 


The thickness of the side plates is 5% in., and the bottom 
plates 2 in. These are stiffened by a continuous length 
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of 3 in. x 3 in. angle iron running round the top of the Fig. 5 shows a view of the storage conveyer fully loaded 
tanks, and on the underside each division is further with material, and it will be seen that the ploughs which are 
M not in operation are lifted 

LII over the belt. 


The description of the 
; elevator can be summarised 
** as follows: —It is 18 im. 
wide and 44 ft. centre to 
centre, and is provided 
with a continuous series of 
overlapped buckets with 
the necessary; adjusting 
screws, sliding blocks, 
sprocket wheels, and collars, 
together with a bnilt-up 
boot, top fittings, and the 
necessary pedestals, all 
bolted to the channel iron 
structure forming ~; the 
apparatus, 

The general detail of the 
framing consists of four 
angle iron runners stiffened 
by means of wrought-iron 
bracing, and on the return 
side of the elevator the 
complete casing is arranged 
for encircling the return 
buckets, 
| , The chain is of the im- 
RAHAM, MORTON xC? L'* LEED j F: proved steel roller type for 
reducing the friction on 
the sprocket wheels, At 
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Fic. 3.—HEAD OF CONVEYER. 


strengthened by means of gusset plates 
and 6 in. x 8 in. channel irons running 
transversely across the tanks for sup- 
porting the conveying plants. 

There is a complete gantry running the 
whole length of the storage conveyers, made 
of 11 in. x 3 in. deal battens. This 
platform is supported across the top of .the 
channels, and on the top of the trestle 
work and intermediately between the 
trestles by means of 3) in. x 33 in. 
x § in. tee irons, thus forming an easy 
means of access to any. portion of the 
plant. 

The storage conveyer, which is about 
300 ft. long, consists of an endless strand 
of joggled steel plates mounted on steel 
links with special attachments. These 
trays and chains are stretched tightly 
over their respective end drums, and sup- 
ported on the top side by means of cast- 
iron rollers, shafts and filbows, fixed to 
the framing. The rollers are pitched 
about 3 ft. apart, and at the under or 
return side, the belt will be similarly 
supported on rollers pitched about 6 ft. 
apart. The framing of the conveyers is 
built up of heavy channel iron runners with 
pillars of similar section, but where it 
passes over the open space in the yard 
the side channels are trussed. On this 
long conveyer is arranged a series of 
ploughs or throw-offs, as shown on figs. 
5 and 6. 

On fig. 4 the photograph is taken with 
the plough lowered on the conveyer, and it 
will be seen that when the conveyer is in 
motion the material will be thrown off the 
conveyer on either side. Inthe background 
of this view will be seen a continuous 
bucket coke elevator. The speciality about 
this design (described in an earlier article) 
is that the backs of the buckets touch one 
another and thus form one continuous 
movable plate, so as to prevent the coke Fic. 4.—SToRAGE CONVEYER. 
passing between the chains; the flow of 


material being regulated by an aut matic feeder. the bottom of the boot is fixed an automatic feeder, whieh 
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provides a regular feed of coal to each bucket, and prevents 
any choking of the elevator. 

No doubt our readers will have experienced a series of 
drawbacks in feeding elevators when there is only one door 
or slide operated by a man, especially in the case where the 
attendant leaves the slide, and an extra amount of small 
coal passes through into the boot quicker than the elevator 
can lift it. 

This feeder, althoush of a very simple type, con- 
sisting principally of a movable hinged plate, overcomes 
these drawbacks. On fig. 6 will be seen the delivery 
of the material from the shoot (on top of the inclined con- 
veyer) on to this steel belt, and also a detail showing the 
cast-steel links and the top head gear. A view of the coke 
elevator and screening plant is also shown. 

For the purpose of screening the coke a revolving screen, 
about 10 ft. long, 3 ft. diameter at the small end, and taper- 
ing to 6 ft. diameter at the large end, is provided; this 
screen consists of three rings, on which are mounted strong 
wire screens, with a mesh jJ in. square, for the purpose 
of separating the breeze and dirt from the clean coke, 

The breeze falls on to the ground, 
while the large coke is deposited in the 
bottom of the elevator, and afterwards 
delivered on to the conveyer (as shown on 
fig. 3) and carried to the storage bunkers. 

For. driving the two hot coke con- 
veyers a gas engine is provided, having an 
effective power of 20 B. H. P., and for 
driving the tray conveyer, the screen and 
the elevator there is supplied a gas engine 
with an effective power of 10 B. H. P., thus 
allowing a good surplus. 

The driving and trailing drums of 
these conveyers are made of a special 
design to suit the detail of the links and 
to obtain a direct grip on the chain, and 
thus prevent any loss of power by slip- 
ping. 

Due provision has been made in the 
elevators and conveyers for the necessary 
adjustment for any variation in tem- 
perature, but it has not been required up 
to the present time in working this plant, 
on account of the material being cooled 
before it travels very far in the length of 
trough. 

The whole of the troughs are water-tight, 
the surplus water being allowed to run out 
at the end when the conveyer stops, and 
by this means the foreman in charge is 
aware when the sprinklers are inad- 
vertently left running. 

The sprinklers for quenching the coke 
are fixed directly in front of the delivery 
into the conveyer, but it should be under- 
stood that it is not always necessary to 
have much water in the conveyer trough ; 
in fact, it is much better to work with a 
maximum depth of about 1 in. merely for 
the purpose of keeping the trough and 
chain cool and lubricated. 

This plant has been running now for 
some considerable time; it works very 
smoothly and is practically noiseless. 

Inside the cast-iron trough are patent 
deflecting plates for the purpose of 
protecting the chain when deliverin 
the material either hot or cold into the conveyer. 

Although the photographs show the conveyer open when 
passing into the yard, when working in the boiler 
house or retort house suitable lids or covers are provided, 
which thus make the conveyer a continuous and closed 
trough; by this means the steam, fumes, smoke and dirt 
are prevented from coming into contact with any other 
apparatus in the building. 

Vertical shafts, exhausters, blowers, &c., are provided 
where necessary to exhaust the steam. The trough can also 
be provided with ducts, which can be inserted into the 
chimneys to obtain the necessary draught. 


This plant was erected under Maurice Graham's patents 
by Messrs. Graham, Morton & Co., Limited, Leeds. 


THE GENERATION AND TRANSMISSION 
OF ELECTRIC ENERGY AT AND FROM 
COAL PIT CENTRES. 


By B. H. THWAITE, C.E. 
(Continued from page 608.) 
PROGRESS OF POWER 


GENERATION AND DISTRIBUTION, 


OTHER innovations of a minor character have been made, 
and in their culminating effect they have raised the efficiency 
and increased the usefulness and safety of alternating and 
high pressure systems of electric energy distribution. As an 


Fia. 5.— CoA. HANDLING PLANT. 


example of such minor improvements, the following descrip- 
tion of a modern monophasic distributing installation, 


including the most advanced features, will no doubt be 


interesting. 

A Modern High Pressure Distributing Equipment.—This 
installation supplies some 22 different communities in the 
Grand Duchy of Baden with electric energy from a central 
power station situated at Wiesloch. The Electricitäts Aktien 
Gesellschaft (Lahmeyer & Co., Frankfort) are responsible for 
the entire arrangement, and for the interesting innovations 
to be described. : 

The electric energy is not only supplied to satisfy all the 
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livl.ting and power requirements, but is intended to supply 
the electric railway, 14 kilometres long, connecting Heidel- 
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Fic. 1.—Map oF SUPPLY AREA. 


berg with Wiesloch ; for the latter purpose a sub-station at 
Liemen is provided with two 60-Kw. converters, to convert 
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the high potential alternating current into 
continuous current at 650 volts. 

Character of the Distributing Area (see 
fig. 1).—The 22 communities are situated 
on both sides of the German State railways, 
and are fairly evenly located around the 
generating station. The total length of the 
main line is 87 kilometres (545 miles); the 
greatest direct distance from -the generating 
station is 12 kilometres (74 miles). The 
pressure on the main line is 10,000 volts, 

(Generating Station. -The electric plant is 
driven by three horizontal tandem condensing 
engines, two of which are rated at 375 H.P; 
and the other at 180 H..; they all run at 
a speed of 90 revolutions per minute, 

The engines are directly coupled to alter- 
nating machines, two of 300 Kw., and one of 
130 kw. The electric generators have fixed 
armatures, and rotating inductors which 
constitute the fly-wheels of the engines. 

The alternators have a working! pressure 
of 10,000 volts, so that the current can be 
delivered direct to the line. Fig. 2 is an 
external view of the engine house, and fig. 3 
isa general view of theengineroom. Fig. 4 
is a section of the complete machine. The 
high pressure winding is encased in 
micanite tubes; protecting plates are pro- 
vided to avoid the possibility of accidental 
contact. The makers devoted special 
attention to the design (1) to avoid drop of 
pressure ; (2) to permit the generators to 
be readily put in circuit, so as to work in 
perfect synchronism. 

Pressure Regulation —The regulation of 
the pressure is entirely controlled by the 
shunt regulator of the exciters; the satura- 
tion of the exciters is so fixed that the 
pressure of the current generated by them 
remains for all practical purposes sufficiently 
constant, even if the load varies. The 
switehboard is shown by fig. 5; the line 
connections to it are shown in fig. 6. All 
the electrical measurements are made on a low pressure 
circuit. 

', Fig. 7 shows graphically the method of putting the 
electric generators into circuit, One coil of each electric 
generator is detached, and is connected not with the arma- 
ture winding, but with the primary winding of a trans- 
former, the secondary winding of the latter being connected 
in series with the armature winding of the electric generator. 


The transformer winding is arranged for a transforming 
ratio of i to 1, so that the primary and secondary currents 
are equal; the generator current can consequently be 
measured by means of an amperemeter, A, switched on the 
low pressure circuit. l 

Measuring Equipment.—The pressure is measured by 
means of a voltmeter, v, connected to the separated coil on 
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pressure connections of the electric 
generators, are located in a chamber in 
the foundation. 

In addition to the measuring instru- 
ments specified, two static voltmeters are 
mounted on the switchboard, these being 
connected in series, with their connecting 
point properly earthed. Under ordinary 
conditions each voltmeter indicates half 
the total pressure, whilst on the wire 
earthing, one of the high pressure volt- 
meters would indicate the whole pressure, 
the pointer of the other voltmeter falling 
at the same time to zero. Messrs. 
Lahmeyer & Co. claim that this is the 
first installation to their own knowledge 
in which static voltmeters have been used 
as earthing testers. 

The high pressure current distributing 
equipment is located well away from the 
main switchboard, and directly under 
the entrance of the feed conductors 
into the conductor tower ; the distributing 
apparatus is shown in fig. 8. 


the electric generator, the 
Lotal pressure, of course, 
being ascertainable — by 
multiplying the coil pres- 
sure by the number of 
coils. 

Wattmeters, electricity 
meters, and phase lamps, 
can also be switched on to 
the auxiliary circuit. "The 
instruments and apparatus 
used in connection with 
parallel-circuiting are kept, 
by this arrangement, en- 
tirely away from the high 
pressure winding. 

The high pressure 
switches are located on the 
upper half of the switch- 
board, and are actuated by 
means of an insulated rod. 
In order to prevent any 
accident, the precaution 
has been taken to pro- 
vide an earth connection 
at one point in the 
current measuring circuit, 
so that should the high . 
pressure current by any 
possibility pass into 
the measuring circuit, Fie. 4. 
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there would be no danger to the personnel of the The problem of obtaining a fusible connection, which, 


station. The measuring apparatus, as well as the high whilst being precise in its working effect, would nevertheless 


806 THE ELECTRICAL REVIEW. [Vel 48. No. 1,224, May 10, 1901. 


Fig 5. 


fuse without involving the production of 
a noisy explosion, was not found to be of 
easy solution. However, Messrs. Lahmeyer 
succeeded in solving the problem in the 
following way :—The two ends of the 
main fuse wire are provided with a spring 
device that separates them widely imme- 
diately the fusion takes place, and pre- 
vents the formation of an arc. The 
effect of the Lahmeyer combination when 
the fusion occurs is a sharp report, but 
there is no tendency towards flame 


Fig. 9. 


forming. The system has, it is said, 
proved satisfactory wherever applied. 

Line Safety Arrangements. — Horn 
lightning arresters are connected with 
the aerial high - pressure conductors 
at a position just before the latter 
emerge from the conductor tower. 

The lightning conductors — one to 
each pole—are fastened by means of 
hoops, and are connected to earth. 
Choking coils are fitted between the 
lightning conductors and the safety 


connections, as shown in fig. 8; the object is to 
prevent the lightning discharge from flowing into the 
electric generators. i 
The Line.—The main distributing high-pressure aerial 
conductors are arranged on the ring system, and pass through 
the entire number of the communities. Energy is supplied 
to the main line at five different points. 
The aerial high-pressure line does not pass over the 
inhabitated part of the supply areas, the transformers feeding 
the low-pressure mains being in nearly every case located on 
the outskirts of each district. f 
At Wiesloch, however, it was found to be absolutely neces- 
sary to establish a transformer station within the town limits, 
and the high-pressure line passes near to or through the 
habitable district. The main line is carried on poles some 
40 to 46 ft. high, triple petticoat or bell insulators being used 
(fig. 9). The main service is equipped with lightning protect- 
ing wires and lightning conductors. The lines that pass 
over the main roads are equipped with catching forks, firmly 
clamped to the wooden poles, and connected with earth, so 
that, should a wire break, the broken conductor would at 
once be earthed. | 
At street crossings and where the line passes over tele- 
phone and telegraph wires protection nets are provided. 
Arrangements are made that permit the current to be 
cut out from each section for repairing or testing purposes. 


( To be continued. ) 


American Engine Combination,—Reuter’s New York 
agent telegraphed last week that a combination of manu- 
facturers of stationary engines has been effected by the 
formation of the Allis-Chalmers Engine Building Company, 
comprising four of the largest machine shops in the world, 
namely, the E. P. Allis Company, Milwaukee ; the Fraser 
and Chalmers Company, Chicago and London ; the Gates 
Iron Company, Chicago; and the Dickson Manufacturing 
Company, Scranton and Wilkes Barre. The capital of the 
combination is $32,500,000. Allis, where art thou? 
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ELECTRIC TRACTION NOTES. 


(Continued from page 798.) 
Liverpool.—The report of Mr. Trotter, Government 


inspector, upon the overhead wire accident which took place a short 
time ago in Liverpool, has been issued. The inspector mentions 
eight causes as conducing to the accident, viz., the heavy fall of 
snow; the failure of the wood ; the number of telephone 
wires, and the length of the span; the salt slush on the road; the 
darkness, which rendered the wires invisible; the interruption of 
the telephone service ; the delay in cutting off the electric current, 
and the inadequate length of the wood guard. Referring to the 
report at a meeting of the Liverpool Tramways Committee, Mr. 
Austin Taylor remarked that, as far as he could judge, the report 
was reassuring. Guard wires are now being put up at points on the 
Liverpool electric car routes where the postal telegraph or 
telephone wires are carried over the electric trolley wires. 
The National Telephone Company are hastening the work of placing 
their wires underground in the Liverpool district. Ata meeting of 
the Liverpool City Council last week, Mr. Austin Taylor stated that 
during the last two years the National Telephone Company in 
Liverpool had spent over £100,000 in placing their wires under- 
ound. 
9 the meeting of the Tramways Committee last Friday a report 
was submitted by the general manager (Mr. C. R. Bellamy). It 
showed that the receipts for the fortnight had been £17,790 7s. 5d. 
against £15,789 5s. 1d. in the same period of last year, an increase 
of £2,001 2s. 4d. The mileage run had been 394,452, eompared 
with 332,049 in the corresponding weeks last year, an increase of 
62,403. The number of passengers carried was 3,844,281 against 
2,953,863 in the corresponding fortnight last year, an increase of 
890,418. 790 electric cars and seven horse cars were at work, 
against 107 and 189 respectively last year. Referring to the report, 
Councillor Lloyd" pointed out that the number of passengers carried 
during the fortnight was equal to that of the previous fortnight, 
which contained two exceptional holidays. It approximated to 
four millions, showing that as regards the number of passengers 
carried, the electric cars were now carrying the entire population 
of Liverpool about three times a week. 

The Tramway Committee of the Liverpool Corporation have 
appointed stopping places for the electric cars. Special notice 
plates have been prepared for use at the stopping places. They 
bear such intimations as: ‘ All cars stop here," “Cars stop here by 
request,” ‘‘Cars going south—or north—stop here,” and similar 
notices. The letters are enamelled, and the notices project from 
permanent pillars. 

The Tramways Committee have decided to recommend to the 
Council that an application be made to the B. of T. for sanction 
to borrow the sum of £319,000 for the purpose of carrying out 


works authorised by the Corporation tramways extension orders - 


of 1898 and 1900. 


Merthyr.—The Merthyr Electric Traction and Lighting 
Company, Limited, on Friday afternoon entertained to luncheon at 
the Bush Hotel, Merthyr, a large company of gentlemen chiefly 
representing the local constituencies of the county councils of 
Glamorgan and Brecon and the various district councils in the 
Merthyr, Aberdare, and Rhondda Valleys, in celebration of the 
opening of the Merthyr light railways. Mr. Emile Garcke pre- 
sided. 


The Metropolitan Railway and Electric Traction.— 
The Daily Chronicle understands that the Metropolitan Railway 
Company have now made formal application to the Board of Trade 
for permission to introduce the Ganz system of electric traction 
over their portion of the Inner Circle. Until the decision of the 
Board has been received no action will be taken by the Metro- 
politan District Company. If the Board refuses to sanction the 
system both companies will apply for authority to adopt the 
American system. That course has been agreed to as a settlement 
of the difference of opinion between the two companies with regard 
to the best method of introducing electric traction. 


Middlesex.—The Light Railway Commissioners have 
submitted to the B. of T. for confirmation the County of Middlesex 
Light Railways Order. 


Milan-Monza Electric Tramway.— The electric tram- 
way which has been installed by the Italian Edison Company 
between Milan and Monza is divided into two sections, one from 
the power station at Sesto San Giovanni to Loreto, and the other 
from Loreto to Monza. The first section is supplied with current 
‘by 2 short feeder at a point near the power station; the second 
section is supplied by two feeders, one connected with it near the 
power station, and the other at a point 6 kilometres distant. There 
are six lines, each consisting of three conductors, from Paderno to 
the power house, on any one of which alternating three-phase cur- 
rent may be received at a pressure of 13,200 volts. The three con- 
ductors of the line selected for supplying the station are led to a 
high tension switchboard, from which they are connectcd with the 
stationary transformers; the low tension leads from the latter are 
connected with the low tension boards, and then go to the rotary 
converters. The stationary transformers, of which there are three, 
each of 150 Kw., were supplied by Ganz & Co. They reduce the 
pressure of the alternating three-phase current from 13,200 to 350 
volts. At this pressure the current passes into the rotary converters, 
and issues from them as a continuous current at 550 volte. 


These machines do not consist of a three-phase motor coupled 
on the same shaft as a continuous current dynamo, but 
are true converters, in which a single inducing field 
serves for the armature of the three-phase synchronous 
motor and continuous current generator. They are made 
by the General Electric Company, and the two used are of 
200 kw. each. Leads from the rotary converters run to a continuous 
current switchboard, on which are mounted the necessary measuring 
instruments, switches, &c., and from which current is supplied to 
the three feeders. Of these the two short ones feed the line direct; 
whilst the third, which runs to a distant point, supplies current, the 
pressure of which has been raised from 550 to 760 volts by means 
of one of the two boostera at the works. These machines have a 


capacity of 32 Kw. each, and consist of an asynchronous induction . 


motor driven by the low tension three-phase current furnished by 
the Ganz trausformers, and a contiauous-current generator mounted 
on the same shaft. The peculiarity of these machines, in so far as 
they act as continuous-current dynamos, is that they may be excited 
at will, either in series, or in shunt. In the former case they raise 
the pressure of the continuous current from the converters, thus 
producing an automatic regulation of the pressure; in the latter 
case they are used during times of slachness (that is, when no account 
need be taken of the feeder supplying power to the distant point) 
to charge the accumulators, which could not be connected with a 
series dynamo without danger of reversing the polarity. The accu- 
mulators were supplied by the Cruto Company, and are capable of 
giving 800 amperes at 550 volts for one hour, that is, they are 
capable of double the work normally absorbed in one hour by thc 
installation. The positive plates are of the Majert type, with Plante 
formation, and the negative plates are of the Pescetto type. The 
cars are arranged so that they can be fitted in summer with an 
" imperial," which will enable them to carry 85 passengers. "They 
are mounted on two four-wheel trucks, of which two kinds are 
being tried experimentally:—(1) The well-known Peckham truck, 
in which there are two systems of springs, namely, a set of elliptical 
springs, which support the car when it is empty or lightly loaded, 
and an independent set of helicoidal springs, which come into play 
when the load becomes considerable; and (2) the Brill truck, in 
which the intermediate system of springs is suppressed, but which 
is based upon the same principle of one set of springs for light, and 
another set for heavy loads. There are two General Electric motors 
of 50 H.P. each. These are of the ordinary type, with the usual 


` suspension. The cars are heated by radiators placed under the seats, 


and are fitted with a hand brake, as well as with an electric one. 


Oldham.—It is estimated that the probable amount of 
electrical power that will be required in order to work the tram- 
way lines which are expected to be opened shortly, will be 900 H.P., 
but the Electricity Committee will not be able to supply more than 
400 or 500 H. p. by the time it is required. The Tramways Com- 
mittee expect to be running the Lees Road, Glodwiek Road, Park 
Road, and Hollins Road sections by Whitsuntide. 


Paisley.— Messrs. Atherton, of Liverpool, have again 
approached the T.C., and have agreed, in the event of Mr. Murphy's 
(of Dublin) Bill being thrown out this session, to apply for a prov. 
order next session. The measure would embrace the same pro- 
visions as Mr. Murphy's pregent Tramways Bill The Ratepayers’ 
Committee have intimated to Mr. Murphy their intention of 
opposing his Bill if he should make any alterations to suit the wishes 
of the Council. 


 Littlehampton. — A company has approached the 
Council regarding a scheme for running an electric tramway from 
Worthing to Arundel, with a branch line from Patching to the 
corner of East Street, and High Street, Littlehampton. The Little- 
hampton D.C. will not oppose the scheme. 


Russia,—A scheme has been drawn up for converting the 


horse tramways in the town of Nicolaieff (South Russia) into clec- 
trical lines. 


Sheflield.—Colonel Herbert Hughes (secretary of the 
Sheffield Chamber of Commerce), who on Sunday returned from a 
visit to the United States, stated to a press representative that one 
thing which struck him was the great superiority of the American 
tramway system. There was no doubt that the Sheffield tramway 
system was greatly behind an ordinary installation in comparatively 
small towns in the States. The cars out there were much larger, 
probably with 50 per cent. more accommodation, and they ran on 
bogie trucks, with the result that they dealt with inclines and 
curves of the severest character at very high speeds, and with per- 
fect safety. The American population seemed to have thoroughly 
learned to get out of the way of the fast-running cars, and nobody 
was in the least degree afraid of them. The fares were a good deal 
higher than in Sheffield. The bulk of the cars charged 5 cents, but 
in many places a passenger could travel 10 or 12 miles for that sum. 
In some cases, as the result of political agitation, the fares had been, 
or were being, reduced to 3 centa. 


Spain.—Work has just been completed on the con- 
struction of the new electric tramway between Barcelona and 
Horta. A feature of the power station is that the dynamos are 
driven by gas engines operated by means of producer gas. 


Spennymoor.—A deputation from the United Kingdom 
Tramway and Light Railway and Electrical Syndicate attended 


‘before the Urban Council, and asked permission for running elec- 


tric trams in the district. It was decided that support of the 
Council be given to the syndicate for the promotion of a provisional 
order under the Tramways Act, 1870, for the construction of tram- 
ways on the overhead trolley system. 
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Springhead.— Messrs. Hewitt & Rhodes, consulting 
electrical engineers, have written to the D.C. stating that it is their 
intention to apply for powers to provide an electrical tramway from 
the Oldham boundary at Teesbrook through Tees and Springhead, 
on to Delph. An interview between the parties has been arranged. 


Wolverhampton.—Another meeting of the T.C. in 


Committee was held on Monday for the purpose of again consider- 
ing what means of traction should be adopted for the new electric 
trams. Since the previous meeting, the Tramways Committee had 
met and had had before them representatives of the Lorain and 
Dolter systems, when the respective merite of both were carefully 
considered. At Monday's meeting of the Town Council a revised 
offer was submitted by the Lorain Company, as follows :— 

1. The Lorain 8teel Company to agree to lay down their contact boxes. 
connect same with approved cables (05 square inch area) laid on the solid 
system, furnisb, erect, and connect up the necessary feeder pillars over and 


above the two per mile of track included in your cable contract for the sum of 
£1,€00 per mile of single track for the 11:375 miles now under consideration. 

2. The Lorain Steel Company to be allowed to lay down their apparatus at 
the same time that the permanent way is being constructed. 


3. The Lorain Steel Company to receive your immediate consent to equi 
about one mile of double track in Bilston Road within the next 90 days, &n 
furnish three motor car equipments for operating on same, your Corporation 
undertaking to give these three car equipments a thorough test under actual 
commercial operating conditions for at least 60 days. 


4. At the expiration of 80 days’ successful operation of the three equipments 
over the one mile of double track, the Wolverhampton Corporation to give the 
Lorain Steel Company official notice to proceed with the equipment of the 
remaining 9:875 miles of track as per the terms of the contract. 


5. In case of any disagreement arising regarding the contract or the meaning 
of the term successful operation, all such matters to be settled by arbitration 
consisting of five members, the flrst the borough electrical engineer, of Wolver- 
hampton, the second & party chosen by the borough electrical engineer and 
acceptable to the Lorain Steel Company, the third & representative of the 
Lorain Stee] Company, the fourth a party chosen by the Lorain Steel Company 
and acceptable to the n Corporation, and the fifth a party 
nominated by the Board of Trade. Each member to have equal voting power, 
and majority vote to be accepted by both parties and considered final. 


€. The Lorain 8teel Company to supply acompetent engineer during the term 
of their guarantee, 


7. Should the Wolverhampton Corporation desire to equip any portion or all 
of the remaining track of their system, up to a total of 80 miles of single track, it 
is understood that the price to be charged Ly the Lorain Steel Company shall 
not exceed the price per mile of single track paid for the first 11:375 miles, pro- 
viding that such equipment is ordered within three years from date of operation 
of the first three motor car equipments. 


8. The Lorain Steel Company to agree to furnish the Wolverhampton Cor- 
poration any or all improvements that may be made in their system up to 
January Ist. 1907, at manufacturing cost plus 10 per cent., and without any 
additional charge for patent royalties for the use of such improvements. 


9. All other terms of contract to be mutually agreed upon. 


In telegrams which subsequently passed the company undertook 
to guarantee the successful operation of the system for one year, 
assumed responsibility for all accidente due to the system for the 
same period, and agreed to reinstate paving if the system was 
unsuccessful and taken out. 

Mr. Shawfield, the city electrical engineer, in a letter to Mr. 
Alderman Mander, said that he could not as a professional man take 
the responsibility of advising the Council to definitely adopt this 
system in preference to the overhead system, as this course would 
commit him to a responsibility for the auccess of the system which 
he was totally unprepared to take, without having first seen the 
system in operation under working conditions for at least one year. 
He had carefully watched the development of surface contact sys- 
tems for some years, and had investigated most of the systems on 
this principle that are now in operation, and was of opinion that 
the Lorain system possessed many advantages over any other system 
hitherto introduced. Its principal merits were those of extreme 
simplicity, fewness of its working parts, and the sound and 
mechanical design of the contact studs. In fact, it was the only 
surface contact system that did not contain features which he would 
expect to prove certain causes of ultimate failure. He could see 
no adequate reason why the Council should not accept the offer of 
the Lorain Steel Company, provided always that their guarantees 
were satisfactory, and that full power is reserved to the Corporation 
to insist on the removal of the system and the reinstatement of the 
irack. 

Mr. E. S. G. Rees has made an expert report upon the merits of 
the“ Dolter " and Brown” surface contact systems. He says that 
the two systems are identical in principle, but that the “ Brown" 
system at the present time is far superior to any surface contact 
system he has seen, and would give less risk of trouble or failure, but 
he suggested that the Corporation in any agreement which they 
came to with any company to lay down an experimental surface 
contact system should guard themselves and their engineer from 
being forced to take over a plant which after a year's working 
proved itself to be only a qualified success. 

Ald. Mander also stated on the question of expense that the cost 
of the Lorain system would amount to £24,500 more than the over- 
head system, and the extra cost per year with regard to repayment 
would be £1,155. The company, he added, were offering the Cor- 
poration to lay down at their own risk and cost a line which would 
be equal to £20,000 or nothing, and that was quite good enough for 
him. He therefore moved a resolution in favour of the adoption of 
the Lorain system of traction, and after considerable discussion it 
was carried by 23 votes to 14. 


The Cape-Australia New Cable.—Heuter last week 


stated that the work of laying the new cable from Adelaide to the 
Cape had been begun. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphists Grievances.—On Thursday, May 2nd, a 
largely attended meeting of telegraphists was held in the Memorial 
Hall under the auspices of the Postal Telegraph Clerks' Associatiom. 
In the absence, through illness, of Sir A. K. Rollit, M.P., Mr. R. H. 
Davis, the chairman of the London branch, presided. He was 
supported by the Hon. Claude Hay, M.P., Mr. W. C. Steadman, 
L. C. C., and others. Mr. Thos. Bayley, M.P., and several other 
M. P.'s who had promised to be present, were kept at the House of 
Commons by the coal tax debate. In opening the proceedings, the 
chairman dwelt on the perturbed state of the telegraphists at the 
present juncture. After reading Lord Londonderry's reply to the 
deputation of M.P.’s, he said that he thought it was the production 
of a good man struggling with adversity. The trail of the Treasury 
was over it all. A large number of letters and telegrams from M.P.'s 
and the telegraphists of the large towns of Great Britain and Ire- 
land were read. The following resolution was then moved by Mr. 
Charles H. Garland :— 


This meeting of the combined London and District Branches of the Postal 
Telegraph Clerks’ Association protests against the present unprecedented 
stagnation of promotion at £100 in the Telegraph Service, and urges upon the 
Postinaster-General the necessity of completing the abolition of classification 
in the operators’ class. 


In supporting the claim he quoted the instance of a man of 20 
years’ service who entered under the promise of a prospect of £190. 
There were 450 men in front of him for promotion beyond the 
£160 point. Last year 13 men were promoted. At this rate it 
would take 35 years to clear off those in front, and the man's turn 
would come for promotion when he had 55 years’ service and was - 
70 years of age. But he would be compelled to retire on the age 
limit at 60! So the promised prospect was of as little value as 
the promises of quack medicine vendors or the adyertisers of hair 
restorers! He contended that there had been a flagrant breach of 
faith. The resolution was seconded by Mr. W. Davis, and sup- 
ported by Mr. C. E. Hall (Liverpool), Mr. W. C. Steadman, Hon. 
Claude Hay, M.P., and Mr. J. A. Devaney, and carried unanimously. 
The chairman announced that au application was being made to the 
Postmaster-General to grant an interview to three members of the 
London Branch. 


Aberdeen Telephones.—The Telephone Committee of 
the T.C. fully discussed Mr. A. R. Bennett's report on a municipal 
telephone system last week. Decision was deferred. 


The New Anglo-German Cable.— The (7/obe, corre- 
spondent at Berlin, writing on 2nd inst., says: — The German cable- 


-laying steamer Von Podbielski has just put out to sea with a cable 


which is to be laid between the English coast and the island of 
Borkum, in the North Sea, at the mouth of the River Ems. The 
cable weighs about 1,150 tons. Commercial circles in Germany 
have long felt the want of increased intercourse by cable with 
England. In fact, the inadequate cable system between the 
two countries has been shown most strikingly for some time past by 
the fact that the Bremen cotton merchants have been compelled to 
have their cablegrams from Liverpool dispatched to the United 
States and thence to Bremen. It was found that the increased 
cost of the cablegrams was amply compensated for by the great gain 
in time in recciving the messages.” 


New Cable.—The shore end of a cable laid for the 


Commercial Cable Company betwecn England and Ireland was 
successfully landed at Weston-super-Mare on 6th inst. 


Portsmouth Telephones,—Tenders have been received 
for the Portsmouth Telephone Exchange, and the Corporation 
Committee having charge of the undertaking, find that these 
work out at less than the original estimate of Mr. Bennett, th? 
expert consulted, this being £26,500, whereas the accepted 
tenders are at least £1,200 under that sum. The Committee 
have decided to recommend the Council to borrow £26,000. 
The tenders amount to £19,000; various items which will not be 
tendered for amount to £4,325; and £2,000 is put down for con- 
tingencies; making a total of £25,325. The Committee have not 
in every case accepted the lowest tender. | 


Western Telegraph Company.—The following appears 


in the Financial Times of the 2nd inst :— 


May I call your attention to the way shareholders in the Western Telegraph 
Company are treated, and ask your assistance on their behalf? By the repo t 
rece.ved this morning it appears that while the earnings or profits during the 
last half-year amount to £172,196, the shareholders only get out of this large 
amount £62,379 ax dividends. The enormons sum of £100,000 is added to the 
reserve fand, which now amounts to over £700,000. The Compan pays betwean 
6 and 7 per cent., but it could pay nearly. 15 per cent. if the shareholders 
received the full benefit of its protits. The consequence is the shares (£10) only 
stand on the market at 134-144. There is an item on page B of the report. To 
loan, 4 100, 000, but no explanation is given of it; and on the other side page 9, 
By Electra House, Limited, payment for 20,000 fractional interests, £20,000," 
which is not explained. The company pays well, one may say, but my com- 
plaint is that it does not pay at all in accordance with its profits, and it is no 
good going to the meetings unless you are a big shareholder, as you get little or 
no attention. I have been a shareholder in the company for some years now, 
and when I first bought the reserve fund was under £300,000, and it has been 
nearly a million, so I think I have borne my share in it; but what makes me 
grumble is that the result of the directors’ policy lately has been to put the 
shares down from 16 to 14.—A SHAREHOLDER WITH A GRIEVANCE, 
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CONTRACTS OPEN AND CLOSED. 


OPEN 


Bermondsey.—May 21st. The Borough Council wants 
tenders for the wiring, fittings, &c., for the installation at the 
electricity works and stables. See ''Official Notices " May 3rd. 


Bradford.—The Bradford Corporation are about to 
advertise for material for the overhead equipment of the Manchester 
Road Tramway. They have decided to use Cooper's patent joint 
rails throughout this route. 


Brazil.—July 8th. The Foreign Secretary has received 
a despatch from H.M. Consul-General at Rio de Janeiro, stating 
that tenders are invited by the Brazilian Government, to be re- 
ceived not later than July 8th, for the supply of electrical machinery 
for the hoisting and transporting of locomotives at the Engenho de 
Dentro Works. Some particulars may be examined at the Com- 
mercial Department of the Foreign Office. 


Bristol.— May 12th. The Electrical Committee wants 


tenders for alternating current transformers: See Official 
Notices " May 3rd. 


Cleckheaton.—May 14th. The D.C. are advertising for 
tenders for the erection of an electric lighting station and destructor 
works, to be sent in before Tuesday, the 14th inst. l 


Clyde.—May 16th. The Trustees of the Clyde Navi: 
gation invite tenders for the supply of stores for the year com- 
mencing July Ist, 1901. Some of the items are:—(2) Asbestos and 
packing; (9) Electrical stores; (13) India-rubber ; (14) Iron and 
steel; (15) Iron castings; (20) Oils, &c.; (25) Steam tubing &c. 
Bpecificationg and forms of tender may be had on application to 
T. R. Mackenzie, General Manager and Secretary, 16, Robertson 
Btreet, Glasgow. : 


Colne.—May 20th. The Electrical Committee wants 
tenders for Lancashire boiler, mechanical stoker, superheater, 


economiser, pump, piping, crane, condenser, motor pump, and motor 
transformer. See Official Notices to-day. 


Dundee.—May 11th. The Gas Commissioners want 
tenders for a 700-H. p. triple expansion steam engine and dynamo. 
See “ Official Notices " April 26th. 

Dundee.—May 30th. The (Gas Commissioners want 
tenders for steam piping, &c., for the electricity works. See Official 
Notices " to-day. 

Dublin.—June rd. The Lighting Committee wants 
tenders for main and sub-station switchboards, transformers, arc 
lamps and pillars. See “Offcial Notices ” April 26th. 

Dublin.—June 3rd. The Lighting Committee wants 
tenders for switchboards, transformers, arc lamps and posts. See 
“ Official Notices " to-day. 


Exeter.—June 14th. The Council wants tenders for 


water-tube boilers, steam alternators, switchboards, coaling apparatus, 


tanks, &c. See Official Notices to-day. 


Fulham.—May 15th. The Council wants tenders for 
materials for the electric light and dust destructor works. See 
* Official Notices April 26th. 

Great Eastern Railway.—May 14th. The directors 
want tenders for the supply of stores and materials. There are 
23 different sections, including one for felegraph materials. See 
“ Official Notices” April 19th. 

Hendon.—June 5th. The U. D. C. wants tenders for the 
wiring of the new Council offices. See “ Official Notices" May 3rd. 


Hull.—May 23rd. The E.L. Committee wants tenders 


for 12 D.C. street arc lamps, with poste, &c. See “ Official Notices” 
to-day. 


Kingstown.— May 30th. The U.D.C. wants tenders for 


boilers, pumps, piping, economiser, &c. ; engines, generators, balancer, 
and booster; switchboards and instruments; battery ; cables, strect 
work, boxes, switch pillars; electric wiring of supply station; 
electricity meters, jidemand indicators, and main fuses; arc and 
incandescent lamps, &c. See Official Notices” to-day. 


Long Eaton.—May 20th. 'The Council wants tenders 
for two Lancashire boilers, engines, dynamos, switchboard, &c. 
See “Official Notices" May 3rd. 


Madrid.—June 1st. The Secretary of State for Foreign 
Affairs has received a despatch from H.M. Ambassador at Madrid 
stating that tenders are invited by the Spanish Postal and Tele- 
graph Department for the supply of 30,000 zinc cylinders for the 
service of the Government telegraph stations. Such particulars as 
have been received may be examined at the Commercial Depart- 
ment of the Foreign Office. . 


Manchester.—May 18th. The Tramways Committee 
wants tenders for 5,000 tons of steel rails, 170 tons of fishplates, 
110 tons of tie-bars, 35 tons of bolts and nute, and 5,000 tramway 
poles. See “ Official Notices” to-day. 


Motherwell.—May 18th. The E.L. Committee wants 
Senders for cast-iron lamp columns, arc lamps, switches, fittings, &c. 


Plymouth.—May 18th. The Corporation wants tenders 
for overhead line construction. See “ Official Notices” March 8rd. 


Rochdale.—May 16th. The Corporation wants tenders 
for two 412-Kw. steam dynamos. See Official Notices April 26th. 


Rochdale.—May 28rd. The Corporation wants tenders 
for copper rail bonds. See Official Notices to-day. P 


Rotherham., — May. 17th. The Corporation wants 
tenders for wiring the municipal buildings. T. H. Copnell, Town 
Clerk, Town Hall. 


South Lancashire.—May 18th. The S.L. Electric 
Traction and Power Company wants tenders for 6,250 tons of steel 
tram rails, 190 tons of fish-plates, also points, crossings and filling 
pieces. See “ Official Notices” April 26th. 


Spain.—May 15th. Tenders are being invited until the 
15th inst. by the Spanish Ministry of Posts and Telegraphs for the 
establishment and working during a period of 20 years of a tele- 
phone exchange in the town of Denia (Alicante province). Parti- 
culars may be obtained from, and tenders are to be sent to, La 
Direccion-General de Correos y Telegrafos, Carretas, 10, Madrid. 


Stirling.— Latest date for sending in tenders for steam 
pipes, &c., has been extended from May 1st to May 10th. 


 Swansea,—May 15th. The Corporation wants tenders 
for two-phase motor alternators and switch gear. See ''Official 
Notices” April 26th. 


Tonbridge.—May 30th. The U.D.C. wants tenders for 
Lancashire boilers, two 50-Kw. steam dynamos, condensing plant, 
crane, switchboard, battery, mains, arc and incandescent lighting, 
house meters, &c. See “ Official Notices " April 12th. ' 


OLOSED. 


Beckenham.—aAt a meeting of the U.D.C. on Monday, 
it was decided to accept the British Insulated Wire Company’s 
tender at £13,693, for the extension of machinery. The boilers 
and pipework are to be manufactured by Messrs. Babcock 
and Wilcox, the steam alternator by Mesars. Johnson & Phillips, and 
the cables by the British Insulated Wire Company. The engineer 
was authorised to give the order for the work as soon as the 
necessary contract has been entered into between the Council and 
the British Insulated Wire Company. The Council also decided to 
provide a weigh bridge at the electric lighting station, at an 
estimated cost of £250, the British Insulated Wire Company having 
agreed to bear two-thirds of the sinking fund and interest, the 
remaining third to be borne by the Council. ; 


Croydon.—The County Council have accepted the tender 
of Messrs. H. Windsor & Co., £305, for.the construction of engine 
foundations at the electricity station. 


Dee Village.—The Gas and Electric Lighting Committee 
of Aberdeen Town Council opened tenders in connection with the 
new electric station and works at Dee Village last week. The 
tender of Messrs. Babcock & Wilcox, for the supply of six boilers, 
at £10,175 was accepted. 


Halifax.—The following tenders have been accepted hy 
the Corporation: The British Insulated Wire Company, Prescot, 
1,548 yards of lead-covered cable, £316; the Electric Construction 
Company, Ltd., Wolverhampton, sub-station switchboard, £613; 
Messrs. Johnson & Phillips, Old Charlton, six-conductor telephone 
cable at £21 per mile. 


Hornsey.—The D. C. has accepted the tenders of the follow- 
ing firms, namely :—Fraser & Fraser, Limited, boiler house plant, 
£4,856; Messrs. Mather & Platt, Limited, engine house plant, 
46, 01; Messrs. Cole, Marchent & Morley, Limited, condensing 
apparatus, £1,296 ; Messrs. Couper, Schwarz & Co., water cooling 


. apparatus, £385 ; Messrs. Cowans, Limited, switchboard and instru- 


menta, £1,585 10s. ; Electrical Power Storage Company, accumulators, 
£2,888 10s.; Messrs. Carrick & Ritchie, overhead travelling cranc, 
£292; Messrs. Siemens Brothers & Co., electricity supply mains, 
£25,986 5s.; General Electric Company, 1900, Limited, arc lamp 
pillars and brackets, £3,166 16s. 3d. ; the British Thomson-Houston 
Company, meters, £1,470 15s.; and Easterbrook, Allcard & Co., 
tools, &c., £324 1s. 2d. 


Manchester.— The Edison & Swan Company is to supply 
a switchboard and all accessories for the Bloom Street generating 
station. | 


Stirling.—Messrs. W. Arnott & Co., Coatbridge, have 
booked the contract for two boilers for the electric lighting scheme: 


Tooting Bec Asylum.—At a meeting of the managers 
of the Metropolitan Asylum District held on Saturday, the Works 
Committee reported that having advertised for and obtained tenders 
for (a) electric generating plant, and (5) boiler plant for heating, 
&c., at the Tooting Bec Asylum, they recommend that the tender of 
the Lancashire Dynamo & Motor Company, of Manchester, for the 
supply and fixing of electric generating plant at the Tooting Bec 
Asylum, in accordance with the plans and specification prepared by 
Messrs. Handcock & Dykes, consulting engineers, at the sum of 
£6,399, be accepted, and that the seal of the Board be affixed to the 
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contract. The recommendation was adopted. The following is a 
list of the tenders received :— 


Lancashire Dynamo & Motor Company, Limited . . £6,399 0 0 
Geipel & Lange .. e de 4 bs vs .. 86450 0 0 
Crompton & Co., Limited. as i S 6650 0 0 
Morley Electrioal Engineering Company, Limited 6,760 0 0 
Cox-Walkers "S n us is " 6,990 0 0 
British Schuckert Electric Company, Limited .. 7,048 0 0 
Brush Electrical Engineering Company, Limited 7,060 0 0 
Veritys, Limited.. " "A". p w 7,110 0 0 
: „G. H., & Co. 7.424 0 0 
Bergtheil & Young... „ Ry ves 7,597 0 0 
Bilbie, Hobson & Co. ee ee ee oe de 7,650 0 0 
Buter, F., & Co., Limited oe " 7,757 0 0 
Marshall & Woods sa 2s es 7,890 0 0 
Dawson, R., & Co., Limited .. aa 7,929 0 0 
Rosling, Appleby & Fynn, Limited.. 8.125 0 0 
Anderson, T. Scott 8,200 0 0 
Calvert & Taylor es X $e 8984 0 0 
Nalder Bros., & Thompson, Limited Informal. 


The consulting engineers’ revised estimate for the work was 
£7,292. 


Warrington.—The T.C. on Tuesday considered the 
ininutes of the Tramways Committee which contained proposals for 
the acceptance of the tenders of Mr. J. A. Ewart for the construction 
of permanent way for the electric cars for the sum of £28,789; also 
of Messrs. R. W. Blackwell & Co., Limited, for overhead equipment 
for £4,833 10s., subject to the sanction of the B. of T. to borrow the 
money. A report was submitted by Messrs. Preece & Cardew on the 
construction, cost and system of traction of tramways from Sankey 
Bridges to Knutsford Road, Swing Bridge. Their estimates were: 
permanent way, £27,000; poles, trolley wires, &c., £6,000; tram- 
cars, 46, 340; total, £39,340. 


Watford.—Messrs. Ferranti are to supply switch gear 


(£733), and 12 junction boxes (£210) in connection with the 
electricity works. 


West Ham.—The Contract Journal says that the follow- 
ing tenders have been accepted by the T.C.: Hands, Limited, 
Veritys, Limited, Geipel & Lange, for house wire and wiring 
accessories; British Thomson-Houston Company, meters; Reason 
Manufacturing Company, double-pole house cut-out boxes; S. Z. 
de Ferranti, Limited, transformers; British Insulated Wire Com- 
pany, cable; Middleton Bros., engine-room stores. 


FORTHCOMING EVENTS. 


Friday, May 10th. —At 9 p.m. Royal Institution meeting. Paper 
on “The Response of Inorganic Matter to Mechanical 
and Electrical Stimulus " by Prof. J. C. Bose. 

Society of Arts. Howard Lecture, by A. C. Eborall, on 
" Polyphase Electric Working." Lecture III.—Poly- 
phase induction motors: standard constructions and 
features of design— The construction, application, and 
limitations of the Heyland diagram for polyphase 
induction motors—Examples taken from practice. 

Monday, May 13th.—At 8 p.m. Society of Arts. Cantor Lecture, 
by Sir W. C. Roberts-Austen, K,C.B., F.R.S., and 
T. Kirke Rose, D.Sc., on “ Alloys.” (Lecture IV., to 
be delivered by Dr. Rose.) 

Tuesday, May 14th.—At 7.30 p.m. Institution of Electrical Engi- 
neers. Students’ Meeting at the Finsbury Technical 
College, Leonard Street, E.C. Paper on “ Rotatory 
Converter Problems,” by F: Vigor. 

Wednesday, May 15th.—At 8 p.m. Society of Arts. Nineteenth 
ordinary meeting. Paper on ''Syntonic Wireless 

‘ Telegraphy,” by Guglielmo Marconi. 

Friday, May 17th.—Society of Arts. Howard lecture, by A. C. 
Eborall, Polyphase Electric Working.” Lecture IV. 
—The polyphase transmission line: overhead and 
underground work—The effects of capacity and induc- 
tance on the working of the system—The funda- 
mental calculations of polyphase transmission systems 
and installations — The regulation of polyphase 
systems. 

Saturday, May 18th.—At 10 a.m. Institution of Electrical Engineers 

| (Students’ Section). Visit to the works of Elliott Bros., 
Lewisham. 

Thursday, May 30th.—The Electrical Standardising, Testing and 
Training Institution. Prof. C. A. Carus-Wilson 
M. I. E. E., will commence a series of lectures to the 
senior students of the above Institution upon 
" Dynamo and Motor Construction.” 


NOTES. 


Direct Current Electricity Works,—Our yearly table 
of the direct current electricity works of the United Kingdom 
accompanies this issue of the ELECTRICAL REVIEW. 


Crowded Out.—Owing to extreme pressure upon our 
space this week, we are compelled to hold over a portion of 
the week's law and Parliamentary. proceedings, also several 
interesting letters intended for our “ Correspondence " 
columns. 


Are You Exhibiting at Glasgow ?—You are exhibiting 
at Glasgow, aren't you? Well, just.see that, you don’t make 
a mess of it. You have taken a plunge, and it's hardly 
worth while scoring a failure when success requires 8o small 
an effort. | | l l 

If you've got any enterprise in you, let it be seen now. 
Don’t sit and snooze while your rivals, foreign or otherwise, 
are wideawake keeping themselves to the fore. 

What’s on the other man’s stand? Don't you know? 
Well, then, you ought to. If anyone should be interested 
it’s you. When will you again have so good an opportunity 
of seeing “the latest?” Depend upon it he'll see what 
you've got. | 

But there's a right and a wrong time for most things. 
And there's a wrong time for you to be looking at another's 
exhibit. | | 

There's a wrong time to be at the buffet with your rival 
chums. 

If your stand is No. Y don’t be forever standing with 
Mr. No. X or Mr. No. Z A Mr. Somebody-of-more- 
consequence-to-you may come along and you'll lose a good 
chance. 

If a visitor stops long before your stand don't let him go 
without a word from you. How do you know that hidden 
away in the folds of his pocket-book he hasn't got a £10,000 
order ? | 

Anyhow, if he stands near your place long, depend 
upon it it will do you no harm to know that man. Get his 
card if you can ; then your firm can keep on his track after- 
wards. He may be Pierpont Morgan ; or perhaps Carnegie ; 
or perhaps a greater who is well Trusted. 

He may be a consulting engineer and can specify your stuff, 
shutting others out. Consulting engineers are good at that 
sort of thing. Or perhaps he's a borough engineer who wants 
electric lighting plant. Or even a tramway official, who 
wants your rails, or motors, or cars. He may be an elec- 
trical manufacturer in search of the best machine tools, and 
of course ought to see yours. 

Don't talk too long, you may weary him. But what you 
do say let it be straight to the point; let him know what 
your things can do. That's the very thing he wants to 
know. 

Or even further he may be a Press representative, and of 
all people in the world you can't afford to shirk Atm ! 

Representatives of the ELECTRICAL REVIEW have some- 
times stood for 5 or 10 minutes before an exhibit at 
London shows, just to see whether they ever would be 
spoken to by the men in charge, and have departed 
with poor opinion of the pushfulness of the exhibitor. | 

To chat nicely with co-exhibitors may be more amusing 
than to talk shop with those who have come to see your 
wares, But it's not the way tomake your exhibit pay. Nor 
will it give your visitors a good opinion of you. 

Whatever you do, keep it well before the minds of every- 


- body in the electrical trade that you are to be found at Stand 


So and So at the Glasgow International Exhibition. Use 
every honourable means, advertisements or circulars, but 
keep your name before them somehow! 


Light Cure in Hospitals.—Messrs. Drake & Gorham 
have recently been arranging the supply and fixing of a 
special motor transformer and other apparatus for use with 
the Finsen” lamp at the Manchester and Salford Skin 
Hospital, which is producing excellent resulte in the 
cure of skin diseases. This lamp is similar to the one pre- 
sented by H.M. the Queen to the London Hospital. 


Glasgow.—We are informed that the note under this 
heading in our lust issue was slightly inaccurate, in that the 
whole of the power required by the tramways recently opened 
has up to the present been furnished by the 1,000 H.P. direct - 
current sets, 
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Blast Furnace Gases for Electrical Industries.— 
In our issue of May 3rd, 1901, we gave a description of an 
installation at Borbeck, near Essen, where the gases from 
coke-fed blast furnaces are employed to actuate electric 
generators by combustion in the cylinders of gas engines, 
this being the first installation to produce calcium carbide 
on the Thwaite-Gardner system. The gases are treated 
by the Thwaite-Gardner patent system before being used in 
the gas engines, and the installation is the development 


of a smaller one put down for calcic carbide production : 


by the Blast Furnace Power Syndicate of 150 1.H.P. capacity, 
described in our issues of December 15th and 22nd, 1899. 
The plant includes an alternator actuated by an Oechel- 
hauser engine of 1,000 m.p. This electric station is to pro- 
vide electric current for calcic carbide manufacture, incan- 
descent and arc lighting and motor power for manufacturers. 
One colliery in the neighbourhood will absorb 1,000 H.P. 
The gas treatment plant is of 4,000 H.P. capacity, and will be 
extended to 6,000 H.P. when required. This installation on 
its completion will be one of the finest in the world, and 
does credit to the enterprise of modern Germany. 


The Consumption of Calcium Carbide.—It is esti- 
mated that at the close of 1900 77 villages and hamlets 
throughout the world were being regularly lighted by means 
- of acetylene, installations in 10 other places being in process 
of erection. This total is admittedly incomplete, as there are 
several towns in the United States, the Argentine Republic, 
and Brazil which are using carbide, but of which no par- 
ticulars can be obtained. Most of these villages are far too 
small and poor for an electricity works to have any chance 
of success ; in some the population is only to be counted in 
hundreds, and the customers for artificial light in tens, occa- 
sionally only road lamps having been erected. A few of the 
others merit the name of towns, and have several thousand 
inhabitants; but here they are usually located in some 
situation where there is no water-power worth exploitation, 
where the price of coal delivered in the village is terribly 
high, and where, perhaps, a carbide factory is not very far 
distant. It must be remembered, too, that there is an 
import duty on petroleum in most Continental countries. 


Auction.—Preliminary notice of an auction sale of 
machine tools at Leeds is published by Messrs. Wheatley 
Kirk, Price & Co., and appears in this issue. 


. Faradian Club.—The second annual dinner of the 
Faradian Club will be held at the St. Ermin's Hotel, West- 
minster, on Friday, May 17th, at 8 p.m. 


Institution of Civil Engineers (Students), —The 
twenty-sixth annual dinner of the students of the Institution 
of Civil Engineers was held at the Restaurant Frascati on 
the 3rd inst. Mr. James Mansergh, F.R.S., president of 
the Institution, occupied the chair, and amongst the guests 
were Mr. C. A. Brereton, Prof. Unwin, F.R.S., Messrs. 
Elliott Cooper, W. Hunter, R. E. Middleton, A. T. 
Walmisley, Dr. Tudsbery and others. The total number 
present was 102. The loyal toasts having been given by the 
chairman and Mr. E. Cooper, Mr. A. C. Kelly, chairman of 
the Dinner Committee, proposed the toast of The Institu- 
tion " in a speech, in which he referred to the excellent effect 
of the examinations, lately introduced by the Council, on the 
general training of engineers. The chairman and Prof. 
Unwin replied, the latter giving an interesting review of the 
rapid growth of engineering knowledge since the incorpora- 
tion of the Institution in 1828, and pointing out that 
although the first Universities were founded for purely 
technical purposes, their successors have im too many cases 
degenerated into seats of professedly unpractical learning. 
Mr. C. A. Brereton’ proposed the toast of “The Students," 
to which Mr. Wimperis replied, and a concert of vocal and 
iei EE music brought a very successful evening to a 
close, 


The Dürr Boiler.—As it has been decided by the 
Admiralty to try the Diirr boiler in the Navy, a few notes 
of the marine type of this boiler may be of interest. It 
consists of a steam drum of rather large diameter, a water 
leg with a central division plate, and of a large number of 
double tubes of the Field order, t.e., the outer tube has a 
free blanked end, and contains an inner tube which supplies 
water from one of the divisions of the water leg. The tubes 
are placed at a considerable inclination, but the water 
chamber is vertical. The upper ends of the tubes are 
thickened by means of welded-on conical bands, which are 
pressed into conical holes in the tube plate. These bands 
are set askew upon the tubes, so that, though the tubes are 
inclined, the bands are properly normal to the water chamber. 
The tubes are supported only at their lower ends, and, of 
course, quite free to expand. The path of the water is down 
the front chamber of the water leg, down the inner tube, 
back up the annular space between the two tubes, and up 
the rear chamber of the water leg into the steam drum. 
Generally the form and arrangement of the furnace parts is 
that customary with water-tube boilers of the inclined tube 
type, that is to say, the products of combustion are delivered 
from the furnace almost directly between the tubes, so that 
the probability of smoke is considerable. The whole of the 
outer casing is of steel plate, and a superheater is provided 
between the steam drums, when there are two, or round the 
single one. Its construction, with Field tubes, is similar to 
that of the boiler. => 


The Schmidt Patents,—Since the middle of January, 
when Messrs. Easton & Co., Limited, obtained the license 
under the Schmidt patents as regards stationary engines, 
they have secured orders for plants under these patents, all. 
for delivery in the United Kingdom, in excess of 11,000 H.P. 


Marriage.—The Glasgow papers announce that on 
April 30th at St. Columba United Free Church, Helens- 
burgh, Mr. Alfred Ernest Le Rossignol, of Newcastle-on- 
Tyne, was married to Mary Strathearn, elder daughter of 
the late Robert Darling, Bonally, Helensburgh. 


Horses for Sale.—The Glasgow Corporation having set 
its electric tramway system in operation, is going to sell its 
5,000 horses. A first portion were sold by auction on 
Tuesday. The animals were knocked down at good prices, 
bidding being spirited. 


Lectures.—Before the Nottingham and District Guild 
of Engineers, Electricians, and Mechanics last week, a 
lecture on Electric Signalling on Railways was delivered 
by Mr. William Andrews. 

The Newcastle Association of Students of the Institution 
of Civil Engineers listened to & paper on ** Continental 
Practice in Electric Light Stations," by Mr. G. G. Stoney, 
vice-president, on 2nd inst. 


British Fire Prevention Committee.—Owing to the 
serious indisposition of Mr. Edwin O. Sachs, chairman of 
the Committee, the formal opening of the new testing 
station at Westbourne Park will be postponed to the end 
of the month, but the first private test is taking place 
this week under the direction of Mr. Ellis Marsland. 

My 


Enclosed Are Patents.—We understand that the three 
most important licensees, viz. :—The General Electric Com- 
pany, Messrs, Crompton & Co., and Messrs. Johnson 
and Phillips, have each paid a lump sum down for the com- 
mutation of royalties under the above patents. The test 
action against the Davy Construction Company is being 
pressed on by the Jandus Company, and is expected to come 
on before long. | 


! 
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A Continuous Carbide Furnace, —In most furnaces of 
the continuous type, where one electrode is vertical and the 
other inclined, the process of calcium carbide manufacture is 
not, strictly speaking, continuous, but occurs somewhat in 
rushes, "This is due to the fact that as a certain quantity of 
finished carbide flows out of the furnace, its place is taken, 
more or less suddenly, by a fresh batch of raw material ; 
and however much care is bestowed on warming the mixture 
before it arrives at the zone of reaction, it is still compara- 
tively cool, and a considerable amount of time is consumed 
before the reaction between the lime and coke begins again. 
A German patent has recently been granted which claims to 
overcome this objection, and to yield a furnace working with 
absolute continuity. One electrode, as usual, is vertical 
with its point at the bottom ; the other slopes slightly 
downwards, and its point is roughly level with that of the 
other. The floor of the furnace also slopes parallel with the 
inclined electrode ; and its dimensions are so arranged that 
the furnace itself forms a sort of tapering tube, wide at the 
rear end of the inclined carbon where the lime and coke 
mixture is fed in, narrow at the points of the carbons where 
the finished carbide is withdrawn. Thus throughout the 
whole length of both carbons they are surrounded with lime 
and coke ; a large quantity lying between them at their rear 
ends, a small quantity only at their points. The current 
passes between them all along, and as the resistance varieg 


inversely with the amount of mixture present at any given . 


spot, the mass is gradually and steadily raised in temperature 
as it-travels through the furnace, till it arrives between the 
points of the electrodes, where it is already hot enough to 
combine at once under the influence of the arc. 


oe 


The Institution of Electrical Engineers (Glasgow 
Section),—At the meeting held on April 10th the Council 


announced their nomination list of office bearers for the - 


ensuing session as follows:— President: Prof. Magnus 
` Maclean. Vice-President: Henry Mavor. Ordinary Mem- 
bers of Council: Messrs, A. R. Bennett, W. A. Chamen, 
J.. D. Cormack, M. B. Field, W. W. Lackie, William 
M‘Whirter, J. M. M. Munro, W. B. Sayers, Thomas Young. 
As no further nominations were received, these gentlemen 
were duly elected. E 


Personal.—At City Road station last week Mr. P. C. 
Austwick was presented with a chronograph by members 
of the staff and employés of the County of London 
Company. 

Mr. Edwin Ashton, superintendent engineer of postal tele- 
graphs in the North Wales district, retired from the service 
on Tuesday of last week. On Saturday evening last, at a 
smoking concert held in the Alexandra Hotel, Liverpool, 
Mr. Ashton was presented with a silver centre piece and a 
gold bracelet and a gold-mounted umbrella for Mrs. Ashton. 
Mr. D. P. Walsh, acting superintendent engineer of the 
North Wales district, presided, supported by the Postmaster 
of Liverpool (Mr. F. Salisbury). The articles presented to 
Mr. Ashton were subscribed for by the postal telegraph staff 
at Liverpool. 

The Watford U.D.C. hus increased the salary of Mr. Cole- 
brooke, chief electrical engineer, to £350 for the current 
year and £400 for next year. 

Mr. J. 8. Raworth has been appointed a managing director 
of the British Electric Traction Company, with the title of 
“ technical director." 

Mr. A. S. E. Ackermann, of Victoria Street, S.W., has 
just left on a visit to the United States, where he will study 
American engineering methods in general He has been 
instructed to report fully on coal-cutting machinery and its 
applications. 

Mr. C. Bullough, late of the engineer's department of the 
L. & N. W. Railway Company, has been appointed perma- 
nent way engineer to the Tramways Committee of the Man- 
chester Corporation. 


Appointments Vacant.— Battersea Boro’ Council wants 
an assistant electrical engineer at £175 per annum. The 


Bedford Corporation wants a shift engineer at £108 per: 


annum. 


Calcium Carbide and Phylloxera.—A further report 
on the value of "calcium carbide in destroying phylloxera, 
based on experiments carried out by Prof. Vassiliere, of La 
Gironde, has been published in the French press. The testa 
have been proceeding for three years, and have proved most 
successful, carbide being found cheaper and more efficacious 
than. carbon bisulphide. The carbon employed is either the 
smalls or waste from the factories, which is practically 
useless for other purposes, or else a material specially rich in 
Pace norte compounds, as it appears to be the phosphoretted 

ydrogen liberated when crude carbide comes in contact with 


damp soil that kills the phylloxere and mildew of the vines. 


In treating the vineyards, a qüantity of carbide measured in 
a small vessel is buried in holes in the ground 8 in. deep, and 
about 4 cwt. altogether are used per acre. 


r 


NEW COMPANIES REGÌSTERED. 


May-Oatway Fire Appliances, Limited (69,828).— 
This company was registered on April 15th, with a capital of 
£40,000 in 39,850 ordinary shares of £1 each and 3,000 founders’ 
shares of 1s. each, to adopt an agreement with the May-Oatway 
Syndicate, Limited, C. E. May and G. E. Oatway, and to acquire 
and turn to account certain inventions; to manufacture and deal 
in fire alarms, telegraphic apparatus, signals, thermostats, wire, and 
apparatus of every description which may be required in the appli- 
cation of any inventions in which the company is interested, and to 
carry on the business of mechanical and electrical engineers, pro- 
moters, financiers, &c. The first subscribers (each with 100 
ordinary shares) are:—S. B. Heward, 96, Ashley Gardens, S.W., 
gentleman; H. F. Jackson, 19, New Union Street, E.C., electrical 
engineer; H. W. Maynard, St. Aubyns, Gtosvenor Hill, Wimbledon, 
gentleman; G. H. Oatway, 5, Montague Place, Russell Square, 
W.C., hardware merchant; W. Dymock, 125, Hyde Park Mansions, 


„ W., retired bank manager; A. F. Soward, 17—18, Basinghall Street, 


E.C., shipper; and J. H. Gartside, Overstone Park, Northampton, 
gentleman. Minimum subscription, one share.. The number of 
directors is not to be less than three nor more than seven; the first 


are S. B. Heward, H. W. Maynard, W..Dymock, H. F. Jackson, and 


G. H. Oatway ; qualification, £109; remuneration, £856 per annum 
and a share in the profits, divisible. Registered office, 53, New 
Broad Street, E.C. - 


Blackpool Electric Tramways (South), Limited 
(70,006).— This company was registered on April 29th, with a 
capital of £250,000 in £10 shares, to adopt a certain agreement (the 
parties to which are not named), to carry on the construction, main- 
tenance, and working of tramways, light railways, electrical and 
other motors, and their accessories and appurtenances, to manufac- 
ture and deal in all kinds of vehicles, whether propelled by animal 
or mechanical traction, and all machinery, appliances, apparatus and 
things capable of being used therewith, to generate and supply elec- 
tricity for the purposes of light, heat or power, and to acquire and 
turn ‘to account in connection with the above any patente, real and 
personal property, buildings, &c. The first subscribers (each with 
one share; are:—J. C. Benford, 31, Compton Terrace, Highbury, 
articled clerk ; D. J. Norris, 61, London Street, Fitzroy Square, W., 
solicitor's clerk; H. L. Kohler, Avnho House, Dalston, N.E., clerk ; 
H. F. Braugwin, Spring Villa, Fullers Road, S. Woodford, traveller ; 
G. C. Kohler, 74, Wool Exchange, E.C., merchant; G. H. Smith, 
Broomers, Wallington, Surrey, manager of public company; and 
H. Y. Kildersley, 10, Lancing Street, Euston Square, N.W., secretary 
to public company. If any shares offered to public, minimum sub- 
scription £50,000. The number of directors is not to be less than 
two or more than eight; qualification, £250; remuneration, £200 
each per annum (£100 extra for the chairman). 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


* 


Notting Hill Electric Lighting Company, Limited 


(25,921).—This company's annual return was filed on April 3rd, - 


when 8,652 ordinary, 2,298 ordinary preference and 550 founders’ 
shares were taken up out of a nominal capital of £200,000, in 
16,452 ordinary, 2,998 ordinary preference, and 650 founders’ 
shares of £10 each. £10 per share has been called up, resulting 
in the receipt of £122,000. Mortgages and charges, £50,000. 
Mortgages and charges issued-jointly by this company and the 
Kensington and Knightsbridge Electric Lighting Company 
Limited, £100,000, 


o e —— rnm 
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CITY NOTES. 


Western Telegraph Company. 


THR fifty-tifth ordinary general meeting of the shareholders of this 
company. was held on Wednesday at Winchester House, Old Broad 
Street, Mr. W. S. Andrews presiding. 

In proposing the adoption of the report, the CHAIRMAN said he 
was very pleased to meet the shareholders with a greatly improved 
financial statement. Last May he ventured to put forward the hope 
that a considerable improvement would take place in the affairs at 
Brazil, and he was pleased to think that his anticipations had been 
fulfilled. The policy of conciliation and appeasement of the Govern- 
ment had met with very great success, and the trade and the internal 
activity of the country generally had greatly increased, and last 
. year's Budget showed a surplus. There could be no doubt that 
their company had contributed towards that improvement by main- 
taining a satisfactory international telegraphic communication. As 
they all knew, telegraphy in these days was a very important factor 
in commercial life, and there was do doubt that their traffic had 
helped a great deal towards producing the present satisfactory con- 
dition of affairs in Brazil. Turning to the accounts, he said that 
the total receipts for the half-year, including dividends from their 
investments in other companies, had amounted to £264,717, as 
against £230,435 in the corresponding period, which showed 
an increase of £34,282, and he thought they would all 
agree this must be considered very satisfactory. The most 
gratifying feature of the increase was that it practically 
all arose from increased traffic receipts. The total expenses for the 
half-year had amounted to £84,139, as compared with £80,579, 
being an increase of £3,560, and the greater portion of that increase 
was incurred owing to the South American trouble. The other 
expenses had increased by £2,533, mainly due to increase in salaries 
and by the employment of additional members. They had been 
disappointed in the delivery of their cable steamer Norseman, 
which had recently returned to her station in Brazil after under- 
going considerable alterations and repairs. They had also last 
November had the misfortune to have an interruption in the Lisbon 
and Madeira No. 1 cable, and had bad to engage another ship to 
endeavour to repair it. The new cables laid last year had enabled 
them to give a much improved service, and would afford them the 
meaus of coping with the considerably increased traftic to which 
they confidently looked forward. As to wireless telegraphy, he 
had been asked to say a word or two about that, and all he could 
say was that he did not think it would ever be a serious com- 
petitor with them, but rather it might act as a feeder to them. 

Mr. F. YovLL seconded the motion, and the report was adopted. 


Submarine Cables Trust. 
THE meeting of this company, held on Tuesday at Winchester 


House, was presided over by Mr. J. D. PENDER, who said that the 


revenue for the year was £24,901.against £24,780 in the previous 
year. The income from investments in Anglo-American stock 
showed a reduction of £144, which was due to the sale of some of 
the stock, an action which they had proved to be right in doing, 
because the price is now considerably lower than when they sold. 
Oa the other hand, they had received £250 more from the invest- 
ment in the Commercial Cable Company, though that was simply 
due to having received during the 12 months five quarters’ 
dividends, whereas the year before they only received three. After 
meeting the coupons due on October 15th, 1900, and April 15th, 
1901, an amount of £3,487 was available for, and had been trans- 
ferred to, redemption fund. The trustees had disposed of the 
allotment of the Eastern Extension Company's new shares, which 
resulted in a net profit of £2,623. Those shares came to the trust 
in right of holding the old shares, but the trust having no money to 
invest took the opportunity of selling them, and the result had been 
the profit mentioned, which with the amount transferred from the 
revenue account, enabled them to purchase 21 certificates exclusive 
of the coupons of reversion, and to draw for redemption at £120 
per certiticate a further 30 certificates. 
The report was adopted. 


Calcutta Electric Supply Corporation. 


Cor. A. J. FiLGATE, R.E., presided on Wednesday at the fourth 
aunual meeting of the shareholders of this company held at the 
Cannon Street Hotel, and in proposing the adoption of the report, 
said, in accordance with the powers conferred on the board at the 
last meeting, they had issued 10,000 new £5 shares at a premium of 
10s., which had realised the sum of £5,000, and had been put to the 
reserve fund. Their capital expenditure for the year had amounted 
to £37,419, making a total up to the end of last year of £118,266. 
The license for the Alipore district was officially gazetted on 
September 12th, and a further licence of additional areas in the 
vicinity of Sealdah and Calcutta Docks, had been gazetted last 
April Part of the new additions to the scope of their operations 
could be worked, and every endeavour would be made to push on 
with the Alipore station. In their generating station in Eman- 
hagh Lane they had now two 60-H. P. steam dynamos, two 180-H.P., 
and two 360-H.P., and they had a third 360-nH.P. dynamo, which 
would shortly be shipped. Plans were now being matured for 


increasing the accommodation at this station, and they had ordered 


two 110-H. p. Crompton & Belliss sets to be erected therein, and 
would increase the power at that station to 3,760 m.s. Four 
Babcock & Wilcox boilers of 400 m.P. each, had been erected, and 
further boilers were to be added. An excellent site had been 
obtained for the new generating Alipore station. The company 
had already 17 miles of overhead mains and 9 miles of under- 
ground mains, and had authorised the laying of abont six additional 
miles of overhead aud one mile of underground mains. In order to 
meet the demand for electrical fans, they had sent out 1,190, and 


although the manufacture was remunerative, the company did not 


propose to establish the hiring of fans as a permanent branch of the 
business. At the end of 1899 the company had on their system 115 
houses, and the lamps and motors connected thereto were the equi- 


. valent of 9,463 8-c.P., while at the end of last year they had 409 
houses, with lamps and motors connected to the equivalent of 28,748 


8-c.P.—an increase during the year of 19,285 lamps. The number 
of units sold were 199,829 for lighting purposes only, and in addition 
they had sold 213,121 units for power chiefly for electrical buildings, 
making the total number sold 412,950 for the year, which compared 
with 54,897 units in the 83 months in 1899. The gross revenue 
was £11,147, with an expenditure of £5,742, leaving them 
with the result for the year's operations of a net profit of 
£5,395—a result which he thought very satisfactory. Their 


-agents had not at present been able to get any definite 


proposals for lighting the streets of Calcutta, but reported 
that there was a strong feeling that most of the important 
thoroughfares should be lighted by electricity, and ‘they hoped, 
therefore, they would secure an order at no distant date. The 
company had practically secured the agreement for lighting the 
jetties and the Hooghly Bridge, and hoped to receive the contract 


as soon as their mains were laid in Harrison Road. 


Mr. E. BovrNors, M. P., seconded the motion, and the report was 
unanimously adopted. 


Cuba Submarine Telegraph Company. 


THE fifty-ninth ordinary general meeting of the shareholders of this 
company was held on Wednesday at 58, Old Broad Street, E.C., 
Mr. C. W. Parish presiding. l 
Iu moving the adoption of the report, the CHaiRMAN said he 
regretted to say that the revenue account of the company was not 
of such an excellent character as they had been accustomed to. It 
was disappointing to see that their traffic receipts showed a serious 
falling off, due, he had no doubt, to competion of new routes and 
reduction of rates, and this state of things naturally upset the 


unique position occupied by the company for many years. Respect- 


ing the Spanish-American war, he thought nothing could have been 
done by them to have altered the progress in connection with the 
war in the Island of Cuba. Both America and Cuba were negotiating 
as to the future government of the island, and it therefore fell to 
the company to watch carefully as to how their interests would be 
best served amid the changes going on around them. Turning to 
the report, the revenue account ending December 31st last showed 
that they had earned by traffic £8,904. Interest on investments 
was £2,059 and transfer fees £7, giving a total of £10,970 as com- 
pared with £14,195 in the previous half-year, showing a falling off 
of £3,225. Their expenses for the half-year ending December, 1900, 
were £5,502, and in the same period of 1899 they were £6,192, a 
saving of £690, which was satisfactory, and reduced the net falling 
off of income to £2,535. <A great deal of the saving in their work- 
ing expenses had been made in the items of expenses at stations, 
but he was afraid there was no more elasticity to work upon. Their 
staff, both here and in Cuba, thoroughly knew the position of the 
company, and would do all they could to meet the harder times 
which perhaps were in store for the company. Last July they 
carried forward a balance of £5,204, and adding this to their profits 
for the past half-year, it gave them a total of £16,175, out of which 
it was proposed to pay a dividend of 4 per cent. per annum on the 
ordinary shares, after the payment of £3,000 to the preference 
shareholders. The shareholders would regret to learn that the 
company had not yet received their claim of £8,174 against the 
Government of the United States for damage done to their cables 
during the Spanish-American war. 

Mr. GEORGE KEITH seconded the motion, which, after some dis- 
cussion, was adopted. 


West Coast of America Telegraph Company. 


THe meeting of this company held at Winchester House on Tues- 
day, was presided over by Mr. J. D. PEN DER, who, in moving the 
adoption of the report, referred to the figures therein, and mentioned 
that the expenses and receipts showed increases which were largely 
due to the value of the exchange which during 1900 varied from 
152 to 17; in 1899 it varied from 12}to16. The expenses included 
the cost of six repairs to cables. The most important was the 
Molinda cable, the breaking of which was due to chemical action. 
Another break was due to landslip caused by a ship grounding, and 
the Antifogasta cable broke on account of the rocky bottom, and 
they had to cement the cables in so that they would not wash about 
and get chafed through. Last year the high cost of coal increased 
the cost of working their cable repair steamer beyond what it would 
have been in an ordinary year. It was altogether satisfactory that 


‘they had increased receipts on those of 1899 and 1898. Of the 


balance of £8,197, they proposed to pay 46.000 in debenture 
interest, £800 on income bonds,and to devote £709 to wiping off 
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the balance of the reconstruction expenses (an item which would 
not now appear in the accounts again), and £583 would be 
carried forward. That was nearly double the amount carried 
forward last year. In regard to the year 1901, so far they had 
had no interruptions, although they had got through nearly five 
months of the year. The traffic receipts were maintained, and in 
last year’s accounts it was shown that they had sent out cable to the 
value of £4,000, which placed them in the position of having an 
efficient stock of cable, such as they had not had before, ready for 
any emergency. 

Sir A. Leproc CaPPEL seconded the adoption of the report, 
which was carried unanimously, and a vote of thanks closed the 
‘meeting. 


Great Northern Telegraph Company of Copenhagen. 


THE general meeting of this company was held at Copenhagen on 
April 30th, Mr. F. Zahle presiding. An account of the working of 
the company and its various cables during 1900 was given by the 
chairman and managing director, Commodore E. Suenson. The 
report and balance-sheet were adopted and retiring officials re- 
elected. The interim dividend was 5 per cent., and the final 
dividend 10 per cent , making a total of 15 per cent. 


! 


Stock Exchange Notices,—The Stock Exchange Com- 
mittee has ordered tBe undermentioned securities to be quoted in 
the Official List :—Dorman, Long & Co., Limited—£400,000 4 per 
cent. perpetual first mortgage debenture stock, in lieu of the pro- 
visional certificates now quoted; Edison & Swan United Electric 
Light Company, Limited—£100,000 5 per cent. second debenture 
stock, in lieu of the provisional certificates now quoted. 


Bordeaux Electric Tramways and Omnibus Co.— 
The directors have declared a dividend of 7.50f for the year ended 
December 31st, 1900, payable on 15th inst., at the rate per share of 
7.20f on registered shares by endorsement on certificate, 7.55f on 
bearer shares numbered 1 to 50,500, and 6˙56f on bearer shares 
numbered 50,501 to 100,000. 


Primitiva Gas and Electric Lighting of Buenos 
Ayres.—Messrs. James Capel & Co., of 31, Throgmorton Street, 
E.C., offer for subscription until this afternoon at 974 per cent. 
£400,000 of 4 per cent. first debentures in the Primitiva Gas and 
Electric Lighting Company of Buenos Ayres, Limited. 


British Westinghouse Company.—The transfer books 
will be closed until May 15th, inclusive, for the preparation of the 
interim dividend warrants for six months to January 31st last. 


London Platino Telegraph Company.—A meeting of 
this company was held at the offices, Winchester House, E.C., on 
Tuesday, but the proceedings were conducted in private. 


Thames Iron Works and Shipbuilding Co.—The 
subscription list of the 5 per cent. registered second mortgage 
debentures was to close yesterday. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending May 
4th were 4490; corresponding week last year, £428; increase, £67. 
a to date, £7,781; corresponding period last year, £7,002; increase, 

409. 


Blac l and Fleetwood Tramways.—The receipts for the weck ending May 
4th were £360; corresponding week last year, £333; inoreaso, £27. Total 
to date, £8,950 ; corresponding period last year, £4,252; decrease, £802. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
May 8rd were £4,194; correspon period last year, £2,881; increase, 


1,61 


Central London Raflway.—The receipts for the week ending May 4th, 
were £6,123; previous week, £6,611; decrease, £188. Total receipts to date 
(18 weeks), £111,023. Miles open, 6. 


City and South London Railway.—The receipts for the week ending May 
5th were £1,855 ; corresponding week last year, £1,283; increase (Moorgate 
extension "Lh ETE Total to date, £35,716; corresponding period last 
year, £22,246; increase, £13,170. Miles open, 1901, 43; 1900, 94. 


Dover Corporation Tramways.— The receipts for the week ending May 
27th were £199 78. 10d.; corresponding week last year, 2189 5s. 10d.; 
increase, £10 2s. 0d. Total to date, £3,070 188. $4d.; corresponding period 
last year, £2,542 19g. 34d.; increase, £227 14s. Od. Miles of track open, 8; 
Car miles run, 1901, 5,071; 1900, 4,934. Number of oars, 1901, 11; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending 
May 3rd were as follows:—D. U. T. Co., electric cars, £3,645 12s. Bd.; 
D. B. D. Co., electric oars, £851 68. 9d.; total £4,499 19s. Od.; corre- 
sponding week last year—D. U. T. Co., electrio cars, £8,421 12s. 0d.; ditto, 
horse cars, £55 98. 4d.; D. B. D. Co., electric cars, £804 7s. 7d.; total, 
£4,281 88. 11d.; increase, £218 10s. Id.; aggregate to date, £69,546 5s. 77d. ; 
aggregate to date last year, £71,822 8s. 2d.; decrease, £1,776 28. 7d. The 
mileage worked is 45 miles electrically, as against 42 miles electrically, and 
2 miles by horses, for the corresponding period last year. 


Glasgow Corporation Tramways.—Receipts for week ending April 27th, 190!, 
£10,112 16s. 11d., as compared with £8,960 11s. 6d. for same period last year. 


Liverpool Overhead Railway.—The receipts for the week ending May 
ah Pers 4 n wee last Bi £1,433 ; cor £199, 
o e £51; corresponding peri ast year, £25,386; increase 
£2,215. Milas open, 6 miles 57 chains. oo ' 


„Helens Tramways.— For the week ending May Ist, 1901, 26,677 more 
passengers were carried by cars of the St. Helens and District Tramways 


Company, and £171 118. 94d. more m ; i i ` 2 
ponding week last year. 4 oney was received than in the corres 


STOCKS AND SHARES. 


= i ‘Wednesday Evening. 
THE proverbial tedium of a nineteen-day account has hardly lived 
up to its reputation during that which is now drawing to a close. The 
current week, for instance, is seeing a very fair amount of general 
business in high-class markets, notwithstanding the weakness of 
Consols, and the disappointing nature of the Board of Trade returns 
for foreign commerce during April. More particularly in the 
Telegraph market (amongst those departments sacred to electrical 
enterprise) has the buyer predominated, and the cheery effect of his 
presence is visible in half a score of advanced prices. The Supply 
division also exhibits a stronger appearance, although the record- 
able changes are few and far between. Nevertheless they are in the 
upward direction. Electric Railway securities are also good, and 
there has been quite a run on National Telephone issues. Manu- 
facturing shares display a somewhat irregular tendency. 

The Home Railway market, as a whole, is moving with extreme 
caution in view of a possible strike all over the country. But City 
and South London stock has not only resisted the heavy tone which 
affected the rest of the list, it has even added another 14 per cent. to 
its price, making a 5 per cent. rise in a fortnight. The ostensible 
reason for the appreciation is that to which we referred last week, 
viz., that the cricket season should stimulate the line’s traffics. But we 
have seen so little real buying of the stock in the market that some 
wonder is aroused as to the real reason for the marking up of the 
the price. In other words, the rise looks more like a market move- 
ment than an expansion caused by actual demand for stock. 

Central Londons retain their small advance of last week. The 
market are buyers at 94, despite rumours of another capital issue. 
Metropolitan District stock is up to 30, and the revised rates for 
season tickets are being vigorously circulated. Metropolitan Con- 
solidated stands at 793; the lowest price it touched this year was 
714, and the highest in 1901 so far has been 85. 


In the electricity supply market, both Metropolitans and West- 
minsters have added 10s. to their quotations. Besides the temporary 
withdrawal of the Marylebone Council's Bill, the buyers ‘of Metro- 
politan apparently have another card in their hand. It is being 
quietly stated that the Marylebone Council has decided to take over 
tbe company's undertaking in the Council's district, and at a price 
to be fixed by arbitration. Whether this be true or not, thig 
ramour is pretty generally credited in Capel Court, and Metro- 
politans, down to 104 less than three weeks ago, are now 124. The 
shares of the new issue are 10s. cheaper. Westminsters are in good 
demand: the old and new shares rank in all respects together, and 
the price has risen to 13 middle. London Electric Preference are 
being sold slightly after their recent spurt, but on the whole the 
market is & good one. : 

The mad boom in Yankee rails has blown good to the holders of 
Anglo-American telegraph investments. The trio of stocks 
belonging to the Anglo Company has advanced generally, and 
Anglo “A” is nearly 3 per cent. above the last making-up price. 
Directs are also better, but there is no change in Commercial Cable 
stock. Submarines are 1 up. The Direct West Indian Company's 
Debentures are a point harder; Cubans are about the same as they 
were last week. We hear incidentally that the electrification of 
Cuba's tramway system is rapidly finishing, and that excellent 
results are already being attained. 


In the Eastern group there is & better feeling throughout the 
market. Eastern Ordinary is 2 per cent. to the good. The 4 per 
cent. Debentures (Mauritius) of the Eastern and South African 
Telegraph Company are two points down, the price having been 
lowered in order to bring it into linc with the company’s other 
4 per cent. Debentures. 


Telephone shares have had a somewhat remarkable spring to the 
front, and this week has witnessed strong buying, especially of 
Nationals. The Ordinary and the Third Preference have been 
most in favour, and we welcome the narrowing of the official 
quotation, inasmuch as it means, paradoxically, a widening of the 
market in the shares. Chili telephones are also spurting, while 
Orientals are becoming much more marketable. _ 

As regards new issues, the British Insulated Wire Debenture 
scored a distinct success, and the price remains steady at 2 premium. 
The new Charing Cross Debentures are about the same price. An 
offer of £100,000 second 5 per cent. Debentures at 974 by the 
Thames Ironworks, Shipbuilding and Engineering Company has 
been received w.th mixed criticism. While on this question, may 
we not press for a special settlement in the latest issued British 
Electric Traction Preference? It is high time that this should be 
obtained. The electric tramway market is quiet, with little business 
passing. Manufacturing shares show a decline here and there, but 
the fall is very slight, and is mainly due to the plethora of gilt- 
edged stocks now on offer in other sections of the Stock Exchange. 
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Present er Dividende tor Closing Closing Po during os 
Issue. NAME. a the last three years. Mavic Mee san "May th, 
1998, | 1899. | 1900. Highest. | Lowest 
96,900 | African W h, 4 % Debs. as 100 ses .. | 99 —102 99 —102 m “ss 
119,700/| Amazon Telegraph Debs., Nos. 1 to 1, 250 Red. .. | 100 is e. | 55 — 65 55 — 65 as - 
822,700/| Anglo-American Sion oe .. Stock £3 9s. 73/6 | 34% 53 — 56 55 — 58 56 55 
3,088,540! Do. do. 6% Pref. sae a .. Stock 6 % | 6 9516 & 97 — 99 98 —100 994 | OR} 
3,088,540! Do. do. Deferred iai y qe A a y ; 58. 101— 113 | 11 — 114 11570] 105 
44,000 | Chili Telephone, Nos. 1 to 44,000 i 909 "m 34— 32 —34— 4 ssi via 
13,333,300$| Commercial Cable 98 sat ihe $e Hoo * 175 —185 |175 —185 as - 
1,589,496} Do. do. Sterling 500 year 4 Y Deb. Stock Red. Stock .. |100 —102  |100 —102 101$ | 100} 
16,000 | Cuba Telegraph ii € i T iis ..| 10 m 74— 83 74— 83 Vus ai 
6,000 Do. 10% Pref. .. "T" is ii ..| 10 10 zn . |16 — 17 16 — 17 si — 
12,931 | Direct 3 Telegraph ... abe ns EN € 5 4 45 15 3 — 4 3— 4 M — 
6,000 do. 10 um. Pref. ... ise € 85 aes 880 iwi 9 — 10 9 — 10 = 
30,0002 P. do. 41 oo eee eee 50 eae eee II 100 —10495 100 — 104% eee eee 
60,710/| Direct United States Cable 185 . . | 20 | 38% 3 3 „ 92 — 102 10 — 103 108 | 10 
108,300/| Direct West India Cable, 44 Y Reg. Deb. ve % 100 bs .. | 99 —102 100 —103 T a 
4,000,000 | Eastern Telegraph, Ord. Stock - " .. [Stock 7 95 | 7 .. |135 —140 |137 —142 140 | 135 
1,826,888 Do. 34 Pref. Stock 85 eas . | 100 988 aa és 91 — 94 91 — 94 931 92 
1,432, 2687 Do. Mort. Deb. Stock Red. S». Stock evs .. 111 —115xd |110 —114 1134 | 111 
250,000 Eastern Extension, 5 and China Telegraph... 10 7 „ 792517 Y 131 — 14 134— 14 13130 134 
50,000 Do. Nos. 250 00 1 to 300,000 (iss. at E3 pm. all pd.) . 10] .. ies . | 134— 1l4xd| 134— 14 m ve 
320,000! Do. 4 95 Deb. Stock Stock| ... - .. |111 —116 111 —116 | .. m 
Eastern and South African Telegraph, 4 % Mort. Deb. = E ees 
800,000! Nos. 1 to 3,000, red. 1909 100 | ... T" .. | 99 —102 | 99 —102 
200,000! Do. 4 95 Reg. Mt. Debs. (Mauritius Bub.) 18,000 25 | ... -— .. |101 —16495 | 99 —102 xd "T 
180, 227 | Globe Telegraph and Trust ... ae ..| 10 53 SW 92— 104 9$— 10}xd| 103 973 
180, 042 Do. do. 6e % Pref. T eee eec 10 6 955 552 141— 153 142 — 151xd| 15 14} 
150,000 Great Northern ears of ae Parag 55 10 123 oe 15 95 34 — 36 34 — 35 331 | ... 
Halifax and Bermuda Cable, 4j lst Mort. bs., et m 
82,000! within Non 1 to 1,200, iat 100 | ... ay, . | 99 —102 100 —103 s ves 
17,000 | Indo-European Telegraph  .. 25 |10 Y 10 95 10 % | 44 — 48 45 — 49 474 | 463 
100, 0007, London Platino-Brasilian Talegraph, 1, 6 % Debs. . %% 100 ii .. |103 —106 103 — 106 me T 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 .. 1| .. 23 - 1— 1 i— i1 | ss 
86,492 Do. do. do. 5% Pref., Nos. 1 to 86, 492 1|4 b a 2— 1 ĝ— 1 4 T 
590,000 | National Telephone, 1 to 590,000  ... Ses A" T 5 6 5 5 24— 3} 31— 34 33 27 
15,000 Do. 6 Cum. 1st Pref. oe eco eee 10 6 6 6 10 — 12 10 — 12 eee 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 10 — 12 10 — 12 . 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 5 37— 43 | 4— 4 43 45 
2,000,000! Do. 3 Deb. Stock Red. T. . |Stock| 33 34 um 87 — 90 87 — 90 88 R6 
500, 0007 Do. Deb. Stock Red... T" 100 | ... e. | 4 95 — 98 95 — 98 
171,504 | Oriental Telephone nd Elec., Nos. 1 to 171, 504, fully paid 1.59$?$|525,16 9€ i— lt 18— lb Hl - 
100,000/| Pacific and European Tel., 4 y, iens Debe., 1 to 1,000 ... | 100 | ... eee .. | 99 —102 100 —103 T iei 
11,839 Reuter's. eee oe e»t eee eee 8 5 % 5 Y ecc 71— 8$ 71— 83 LED eee 
3,381 Submarine Cables Trust in T ae ee? e. | Cert.) ... nae .. |120 —125 121 —126 8 ac 
58,000 | United River Plate Telephone as 5,690517 9| ... 44— 5 | 4— 5 vs ate 
40,006 Do. do. b 55 Cum. ag Nos. 140,000 5 .. iss T 4$— 51 | 4j— 5 - 
179,947! Do. do. 5 Y Debs. .. vis Stock| ... ee .. |103 —106 103 —106 
171,000 | West African Telegraph, 5 % Debs... 100 | ... ies .. |97 —100 | 97 —100 
30,008 | West Coast of America, Nos. 1—30, 000 and 53 001—683, 008 2$ | ... Vis “ei 1— à i— 2 - 
150,000! Do. do. 4 % Dets., 1—1 500 gua. by Bras. Sub. Tel. 100 sas .. | 99 —102 100 —103 1004 | ... 
207,930 | Western Telegraph, Li Ltd., Nos. 1—207,930 .. ids . 107 7 | .. |13$—14 132— 144 144 | 13j 
75,0002 Do Debs. 2nd series, 1906 .. | 100 | ... wes .. |101 —104 |101 —104 ae sie 
948,7771 Do. do. Deb. Stock Red. ees oe | 100] ... is .. |102 —105 |102 —105 a ies 
88,321 | West India and Pu elegraph .. - T" ..| 10/2925 | . i— 3 1— 3 asc $i 
94,563 Do. do. do. 6 * Cum. 1st Pref. ... | 10| .. i i 6— 7 6— 7 6} 61 
4,669 Do. do. do. 6 % Cum. 2nd Pref. ... | 10 | ... ix 285 5 — 7 5 — 7 85 aiis 
a. 0 Do. do. do. 5 Y Debs., Nos. 1 to 1,800 | 100 Qus — .. |103 —106 103 —106 105 «d 


ELECTRICITY ä COMPAN IES. 


19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 6 * 6 * 69 | "I- 84 | "— 8&8 | z 


12,000 Do. do. 7 q Cum. Pref.... 5 iss 905 bes 83— 9 84— 9 — 
50,000 cue Cross and Strand d Electricity Suppi igs 5.8% 19%,9% | 9 — 10 9 — 10 94 
20,000 do. 44% Cum. Pref. 5 iis see 5 — 5 — 58 
84,000 «Chelsea 0 Supply Ord. 5 6 „ 6 5 | 5$— 5$— 6 oe 
150,0007 Do. do. r4 Deb. Stock Red. .. Stock es . |109 —112 109 —112 99 
70, 579 City of London Electric Lighting, Ord. 40,001—110 579... 10 | 6 4 5 O „ 8$— 9} 84— 93 94 85 
40, 000 Do. 6 5 4 Cum. Pref., 1 to 40,000 . 10 | 6 6%'6% | 12 — 13 12 — 13 12} 
400,0007 Do. Deb. Stock, Scrip. (iss. at £115) all paid . is vee |122 —127 122 —127 124 925 
40, 000 3 of Lond & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10, nd 4 7 4 , | 8— 9xd| 8 — 9 8! gł 
20,000 Do. do. do. 6 €, Pref., 40,001—60,000 | 1016% 16%]6% | 11 — 12xd 11 — 12 ueri Ad 
200, 0007 Do. 43 % Deb. Stock, Prov. Certa (all paid) Rd... sx i aes bes .. 106 —109 106 —109 iis T 
35,500 | Edmundson's Elec. Corp., Ord. Shares vis „ OE S us 955 5 — 5% 5 — 51 58 54 
13,363 Do. do. 6 % Cum. Pref. %% MIN 51— 6 51— 6 "ur ee 
75,0001 Do. do. 44 % 1st Mort. Deb. Stock. ... 100 | 103 —106 103 —106 1053 
21,000 Kensington and Knightsbridge Electric, Or. 5 | 11 — 12 11 — 12 isi 
90,000 Do. do. do. 4% Deb. Stock Stock, ... i... .. 102 —105 102 — 105 
110,000 London Electric Bupply Corporation, Limited, Ord.  ... 9! .. 905 " 11— 12 | 1]— 1i cee 
49,840 Do. do. do. do. 69, Pret. 5 6% — „ 45 
250,0007 Do. do. do. 4% let Mt. Db. Stock Rd. Stock i 98 —101 98 —101 Sis" di P 
85,000 | Metropolitan Electric Supply, 101 to 62,500 ade 10 5 P 56% 6 „ 111— 123 12 — 13 127 ' 123 
220,0002 Do. 4195 First Mortgage Debenture © Stock 888 Vis ; 110 —113 |110 —113 112i | 111 
250,000! Do. 3495 Mort. Deb. Stock Red. . e» (Stock; ... m à 96 — 99 96 — 99 si 52 
6, 452 Notting Hill Electric Lighting E T wo 10 6 7 7 % 15 — 163 | 154— 163 16 153 
40,000 St. James s and Pall Mall Electric Light, Ord. n 5 17105 1437 144% 14 — 15 | 14 — 15 143 
20,000 Do. do. 7 96 Pref., 20,081 to 40,080 5 7 7 7 96 | 8$— 98 8 94 OE gu 
150, 0007 Do. do. 33 96 Deb. Stock 1 Red.. 100 — " 98 —101 98 —101 à " 
12,000 | Smithfield Market Elect. Supply, | Or vs 5j ous n Ses 2 — 2% 2 — 23 Vs ies 
50,00€ Do. do. 4 95 Deb. 55 e 100 us ae .. | 80 — 90 80 — 90 E see 
65,000 | South London Electricity Supply, Ord.  ... 900 „ e ~ 24— 3 24— 33 dé) „ 
9 Westminster Electric Supply, Ord., 101 to 80 000. 5 12 * 13 € 108% 12 — 13 121— 131 13 12? 


* Bubject to Founders Shares, Quotations on Liverpool Stock Exohange. 
Unless otherwise stated all shares are fully paid. sid Dividends paid in 5 TTT 
Dividends marked kad | are for ioar consisting of latter pert of one year and the first part 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock " Closing Closing Business done 
Pr $ Dividends f 
pens NAME. bare the lant three years, | Quotation | Quotation | moek ceded 
i 1898. | 1899. | 1900. Highest | Lowest 
20,000 | British Aluminium 7 % Cum. Pref. . ..| 10| .. "T bes 74— 84 71— 83 see EN 
300,000? Do. do. 5 1st Mort. Deb. Stock Red. Stock à 89 — 93 xd} 85 — 93 Ps Qus 
45, 000 | British Electric Traction ive T xis sd LO 8595. i . . | 15 — 16 15 — 16 15b | 153 
50,000 Do. do. 6 % Cum. Pref. T NS i . cole ; S. | 12 — 13 12 — 13 2 ad 
350,00€ / Do. do. 5 Y Perpetual Debenture Stock ... Stock 85 .. 119 —122 119 —122 121 | 120% 
85,0002 |T British Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... | ... s 2s 1 ss | d45— h| T 
50,000 T Do do. 6 Y Cum.Pref., 1—50,000 se d eum poses ss sex vs | $5 Š s: i 
500 |f Do. do. 44 96 1st Mort. I Deb. .. .. | 100 .. | 85 — 90 85 — 90 ds jas 
70,000 | British Insulated Wire Ord. . bes eee 5 15 « 20 «4 15 5 * 10 — 11 10 — 11 10% ay 
70,000 Do. do. 6 % Cum. Pref. T 305 " b 52— 64 b$— 61 s 5 
90,000 Brush Elecl Enging., Ord., 1 to 90,000  ... 2 5 6 . 18— lixd| 1§— 138 11343 — 
90,000 Do. do. Non-cum. 6 Y Pref., 1 to 90,000 55 26 6 6 % 2 — 9ixd| 2 — 24 24 25% 
125,0002 Do. do. 44 % Perp. Deb. Btock Sek Stock 103 —108 103 —108 ids $» 
108,7107 Do. do. . 2nd Deb. Stock Stock .. 1101 —103 101 —103 — 
30,000 | Callender's Cable agire B „Nos. 1—30,000 .. 5 15 5 % 15 * 15 5 * 144 — 153 141— 153 144 144 
40,000 Do. do. 5 % Cum. Pref. axe 5 54— 6 54— 6 52 54 
90,00€! Do. do. 41 95 1st Mort. Deb. Stock Red ... |Stock . (109 —113 109 —113 - ss 
206,297 | Central London PAUTAS Shares T - . | 10 š 91— 9 91— 9% 944; 9i 
78,703 Do. do. Pref. half-shares ... ns 05 5 22 4$— 51 4$— 53 4d 'à 
78,703 Do. do. Def. do. TT 885 is 5 .. 44— 5 4$— 5 4i -" 
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IMPORTANT EUROPEAN ELECTRICAL AND 
ENGINEERING DEVELOPMENTS. 


By WILLIAM J. HAMMER. 


[Nors.—The author's description of the telegraphone,” as repro- 
duced below, is so interesting and complete, that we have thought 
it unnecessary to prepare an article on this instrument, which is 
now on exhibition in London. We have, however, substituted our 
own photographs for those reproduced in Mr. Hammer’s paper. 
We may add that a full account of the apparatus was published in 
our issues of April 27th and October 12th, 1900.—Epbs. Exec. Rev. | 


THE TELEPHONOGRAPH. 


THE telephonograph, or, as it is sometimes called, the “ tele- 
graphone," is the invention of a Danish electrical engineer, Mr. 
Waldemar Poulsen. This beautiful and ingenious instrument was 
considered by all those who had the opportunity of seeing and 
testing it at the recent Paris Exposition to be the most interesting 
Scientific novelty there exhibited. The apparatus, which is indicated 
in fig. 1, consists of a drum of brass about 111 in. in length by 54 in. 


[Photograph by the ELECTRICAL REVIEW. | 
Fic. 1. 
STEEL WIRE “ TELEPHONOGBAPH." 


in diameter. On this drum, which is revolved by hand or by an electric 
motor, is wound 225 turns of steel piano wire, of a diameter of about 
lmm. Supperted above this wire, but not in contact therewith, is a 
tiny magnet, such as are shown in fig. 2, letters aand c, which are 
almost natural size. This magnet is attached to a brass support, 
mounted on a shaft, so that as the drum or cylinder carrying the 
steel wire revolves, the magnet is caused to move from right to left 
across the drum, being guided by a grooved finger resting upon the 
steel wire on the drum, each turn in the steel wire passing consecu- 
tively before the poles of the tiny magnet. On reaching the end of the 


cylinder an arm mounted on the left side of the frame strikes the 


tiny lever shown in the illustration, raising the magnet and causing 
itto run rapidly back to the beginning again (the carrier being 
guided by the coarse threaded shaft shown parallel to the supporting 
shaft), this operation taking about five seconds. The legs of this 
magnet are about /4 in. long, and are wound with bobbins of wire 
of about the same size as those employed on an ordinary receiving 
telephone magnet. A cross-section of the magnet is shown in fig. 2, 
lettcr c. It has been found that a horse-shoe form of magnet, as 
shown in fig. 2, letter B, will not respond rapidly enough, and it is 
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Fic. 2.—TELEPHONOGRAPH MAGNETS. 


preferable to employ two separate magnets electrically connected, as 
shown in fig. 2, letter c. In the ribbon form of tele honograph the 
horse-shoe magnet shown in fig. 2, letter D, may be used, but even here 
two magnets electrically connected are preferable. This recording 
electro-magnet, which has a resistance of 100 ohms, is connected in cir- 
cuit with anordinary carbon telephone transmitter, and a couple of cells 


Abstract of paper read by Mr. W. J. Hammer before the 
American Institute of Electrical Engineers, February 28th, 1901. 
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of battery, and preferably with an induction coil in the usual manner. 
When the transmitter is spoken into, it acts as a tap upon the 
battery, and causes currents of varying strength, in proportion to 
the strength of the sound waves impinging upon the diaphragm, 
to pass through the wire wound on the electro-magnet. Now, 
as the steel wire wound on the drum passes in front of, but not 
in contact with, the poles of the magnet, its varying magnetic 
field magnetises transversely the steel wire, and is permanently 
recorded therein. After the steel spiral has been filled, which 
operation takes about 39 scconds at an ordinary speed of talking, 
and records 100 to 120 words, the tiny magnet is placed at the 
point where the record first started, and iu place of the trans- 
mitting telephone with which it was connected, a Bell receiving 
telephone is attached. The cylinder, or drum, again revolves, 
and as the magnetised steel wire passes before the poles of the 
electro-magnet, it forms a species of magneto-electric generator, 
giving out currents of electricity of a strength and direction 
correspontiing to the magnetisation of the steel wire, which 
correspondingly affect the Bell telephone, and reproduce the 
sounds and words originally spoken with absolute fidelity. 
In Edison's phonograph and its modifications, such as the grapho- 
phone, gramophone, &c., a stylus is always employed to indent 
the surface of wax, metal, or other yielding substance. The stylus, 
resting upon such a surface, and being attached as it is to the 
vibrating diaphragm of the phonograph transmitter, is affected 
by the dampening effect of the needle or its inertia, and the 
higher barmonics are more or less destroyed, and there are also 
false sounds produced, due to the molecular disturbances in the 
needle and diaphragm itself. Although Mr. Edison has recently 
made remarkable improvements in the perfection of recording 
and reproducing by means of his phonograph over his earlier 
forms, there are difficulties, such as I have referred to, which it 
has heretofore been impossible to overcome. Ia Poulsen's tele- 
phonograph, however, the tiny magnet not being ia contact with 
the steel wire, the lines of force are silently stored up, and 
without being affected by external influences. The author has 
had considerable experience in working with various types of 
phonographs, and was accorded facilities to examine and operate 
the telephonograph, both at Paris and at Derlin, and still more 
recently here in New York. In Berlin, Messrs. Mix & Genest 
have for some time past been conducting a laboratory for 
experimental development of the telephonograph, and through 
their courtesy, and that of Director Zopke, I was afforded 
the pleasure of visiting this laboratory, and saw some very 
interesting developments in this promising field. I found 
the instrument would record and reproduce the most delicate 
sounds, even breathing aad very low whispering, and certain 
words which those who have had experience in working with 
the phonograph know have always been very difficult to record 
and reproduce perfectly. All have been taken care of most per- 
fectly by the telephonograph. If it is not desired to retain the 
record made upon the steel wire, the recording magnet is placed 
at the end of the drum, and connected with a couple of cells of 
battery, which supply a constant magnetising current to the 
magnet, which entirely obliterates the records which had been 
stored up in the steel wire, as this wire is passed before the poles of 
the magnet. A permanent magnet may also be employed for this 


purpose. 


| Photograph by the ELEcTRICAL Review. | 
Fic. 3.—STEEL RIBBON “ TELEPHONOGRAPH." 


Another type of instrument which Mr. Poulsen has designed, is 
shown in fig. 3. This consists of two reels, carrying a band or 
ribbon of steel about f in. wide and about ½ in. thick. This steel 
ribbon, which may be made of any length, and which may be 
recorded upon for an houror more at a time, is passed from one reel 
to the other—the reels being operated by a small electric motor. 
Above the steel band or ribbon is placed a tiny electro-magnet of 
the form shown in fig. 2, letter p, which is connected to a telephone 
transmitter and battery, in the same manner as in the iustrument 


4 


already described, and after a record has been made, is also con- 
nected to a Bell telephone, as a reproducing instrument. It is 
stated that these steel ribbons after receiving the magnetic record 
could be wound in many layers, similar to a spool or bobbin of 
ribbon, without affecting the record, and that the record could be 
reproduced thousands of times. It is said that a record has been 
reproduced 2,200 times and has still been very perfect, and such a 
spool containing & record could be shipped across the country and 
placed on another machine, and would reproduce the sounds which 
originally caused the record, with absolute perfection; even a 
rusty wire containing a record has been sand-papered and polished, 
without affecting appreciably the record. In fig. 5, letter D, is 
indicated: first, how the steel band is magnetised by the obliterat- 
ing magnet, then by the varying field of the recording magnet, and, 
finally, the reversal indirection. The Poulsen telephonograph in 
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Fic. 4.—TuE TALKING NEWSPAPER. 


its ordinary form dóes not speak louder than an ordinary Bell 
telephone. I would suggest the employment of Edison’s “ electro- 
motograph " or "chalk" telephone receiver, by means of which it 
could be made to speak very loud. (An audience of 5,000 has been 
able to hear perfectly this Edison's loud speaking telephone.) Mr. 
Poulsen has suggested a number of other methods by which the 
sound be augmented. It is claimed that by increasing the speed 
during reproduction over that of the recording speed, the tele- 
phone speaks much louder. This would, however, tend only to 
increase the pitch, and not improve the volume of the sound. 
Other methods suggested by Mr. Poulsen are indicated in fig. 5, 
letters aand c. They consist in substance of methods for causing 
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one transmitter to make a number of records on separate steel wires 
or bands which, on repeating, cause the various reproducing magnets 
to simultaneously affect the one telephonic receiver. It has also 
been proposed to utilise the telephonograph as a talking newspaper. 
In fig. 4 is shown a method which it is proposed to employ. As 
the steel ribbon, which in this particular form is endless, and 
which is receiving the record, passes from one reel to the other, 
as indicated by the arrows, it passes consecutively before each of 
the receiving magnets, which are shown in horse-shoe form, but 
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E 
which may also be single pole, and the subseribers, whose tele- 
phones are attached to these magnets, are thus constantly being 
supplied with the latest news of the day, stock quotatious, &c. 
After the ribbon or band has passed before these magnets, the 
obliterating magnet wipes out allof the magnetic lines of force 
stored up in the steel band, and it then passes on to receive 
fresh impressions from the recording magnet and telephone. 
It remains to be seen how important the practical applications of 
this wonderful scientific instrument will become, but it is self- 
evident that any invention possessing such intrinsic merit, is certain 
sooner or later to meet with important commercial applications. 
The author in common with many others has used the phonograph 
. in his office; dictating at his convenience his correspondence upon 
the cylinders, from which it was later transcribed by the typewriter. 
He was recently shown and operated a form of Poulsen’s telephono- 
graph, which had three magnets attached to the recording magnet 
carrier, which enabled him to start, stop, and reverse the move- 
ment of the carrier, and also obliterate errors in the wire. In 
fig. 5, letters B and E, are shown two methods proposed for duplexing. 
The two sets of magnets are shown connected, in the one case, in 
parallel; and in the other, in series. ‘These magnets may all be 
connected in series, or all in multiple, but it is essential that they 
should have the proper polar relation. It is claimed that these 
two sets of recording magnets send waves of a different character 
over the line, and at the receiving end of the circuit, each repro- 
ducing magnet will respond to its proper wave. I believe the form 
shown in fig. 5, letter £, has never been demonstrated to be prac- 
ticable, but the one employing the two ribbons shown in fig. 5, 
letter B, has been operated successfully. Suggestions have been 
made for using the telephonograph as a telephonic relay, and I am 
informed that some experiments have been made recently in this 
direction, in Europe; it may perhaps not be out of place in this 
connection, to call attention to the experiments made by the author 
in employing the phonograph as a telephonic relay, at the time of 
his lecture on Edison and his Inventions," delivered before the 
Franklin Institute on February 4th, 1889. For this purpose 
the author used an arrangement of two phonographs, four 
telephones, two sets of induction coils and batteries and 
other apparatus, circuits, &c. These experiments constitute, I 
believe, the first practical form of telephonic relay which has ever 
been constructed, and which operated with perfect success over 
104 miles on the lines of the Long-Distance Telephone Company, 
between New York and Philadelphia. (It is interesting to note 
that the sound passed through the air five times, through 15 
separate mediums, and changed its physical characteristics 48 times 


in transmission.) 
(T'o be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ON TEST-ROOM METHODS OF ALTERNATE CURRENT 
MEASUREMENT. 


By ALBERT CAMPBELL, B.A. 
(Paper read April 18th, 1901.) 


Tus object of this paper is to describe a number of methods of | 


measurement, some of which are capable of fairly general applica- 
tion, while others are only of use in special cases. Many of these 
methods are novel, I believe, and most of the others are not well 
known. Owing to the nature of the subject, it is not possible to 
connect the whole into a coherent sequence, but for convenience of 
reference, I have numbered the methods consecutively. * 

SECTION A.— Transformer Methods of Measuring Current, Voltage, 
and Power.—In the test-room there is no special difficulty in 
measuring either currents or voltages of ordinary magnitudes; 
with continuous currents the use of moving-coil instruments renders 
the measurement of very large or very small values easy and accu- 
rate. With alternating currents, however, the measurement of the 
extreme values is not so easy, and it is for this purpose that trans- 
former methods are specially valuable. Fig. 1 shows two typical 
methods. In the first method (which is fairly well known) c, the 
whole current to be measured, goes through the primary coil of a 
. transformer, the secondary of which is connected to an ammeter, 4. 
In Method 2 the current passes through a low non-inductive resist- 
ance, ri, giving a small voltage drop, vj, which is transformed up so 
as to give readings on the electrostatic voltmeter E. As to 
Method 1, some years ago I investigated * the conditions by which 
the ratio of current transformation can be kept sufficiently constant 
and independent of frequency. I found that it was necessary to 
have :— 

(a) An air-core transformer, or one with a well closed iron 
circuit.: 

(b) Relatively low resistance and high inductance in the secondary 
circuit. 

Method 2.—It is to Method 2, however, that I wish to draw special 
altention at present. Here the measuring instrument, being elec- 
trostatic, is unaffected by variations in frequency, and if of good 
type, has a very high degree of accuracy. [If a reflecting electro- 
static voltmeter be set up in a fixed position, and a scale for it (say, 
at 2 metres distance) be drawn by calibration with a potentiometer 
and direct current, an accuracy of atleast 2 in 1,000 is attainable 


* Philosophical Magazine, p. 271, September, 1896. 


over a large part of the range. In most of the measurements in 
this part of the paper I have used such a voltmeter.] For currents 
from 5 amperes and upwards the resistance, ri, should be so small 
that not more than 0:5, or at most 1 volt, is lost in it. If the volt- 
meter reads to about 120 volts, this necessitates a high transforma- 
tion ratio, at least 1: 100, in the transformer. To keep the volt- 
meter readings proportional to the current, I find it best to use a 
transformer with 

(a) A well closed iron circuit. 

(b) A highly inductive primary coil of very low resistance (I. e., 
large time constant). 

It is dificult to thoroughly carry out condition (>) without employ- 
ing a considerable weight of either iron or copper, but very fair 
accuracy may be attained with a quite small transformer, as the 


C, 8, —> 


Fia. 2. 


following instance will show. The core consisted of annular iron 
stampings of total weight about 1'5 kilos.; the primary coil had 
100 turns of No. 16 wire, the secondary 10,000 turns of No. 40; 
7, had a resistance of 1 ohm, and the resistance of the primary coil 
was 0:107 ohm. The divergences of the observed ratio v; : c; from 
the value 10 are shown in Table I. 


TABLE I. 
Frequency. ~ per sec. Error in ratio. 
39 ... bili bis . . 19 per cent. 
86 .. s du e. —088 » 


The primary current at 1 volt (86 ~ per second) was 0°17 ampere. 
By iuserting known resistances in the primary circuit the curve in 
fig. 2 was obtained, and thus it was proved that these divergences 
are (practically) entirely due to the ohmic drop of volts in the 
primary. If such a transformer is to be used on a circuit of nearly 
constant frequency, the ratio of the windings can be altered slightly 
80 as to give an error almost negligible, or a few extra ends may be 
brought out to suit various frequencies. Perhaps an easier plan is 
to have a small range of adjustment on one of the parallel wires 
forming the low resistance 7}. 

It is possible, however, to compensate for changes of frequency 
by Method 2a, shown in fig. 3. Here the total current, c, after 


passing through the small resistance, rı, passes through a turn or 
two on a very small compensating transformer, ¢, whose secondary 
is connected (reversed) in series with the secondary of T and the 
voltmeter. As the frequency is raised, the transformer, t, subtracts 
more and more from the voltmeter reading, and thus compensation 
can be secured. 

The advantages of Method 2 are that with one voltmeter and a 
set of low resistances, a very wide range of currents can be 
measured; also no disturbing inductance is introduced into the 
main circuit. 

It wil be noticed that a trausformer of high ratio like tbat 
described above gives a means of measuring small voltages with 
very small expenditure of current, but it is mainly to its use in con- 
junction with a low resistauce that I would draw attention. 

Measurement of Power. — For the measurement of power (or 
energy), transformers are often of great Assistance, and in several 
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well-known types of watt-hour meter they are employed with 
success, Under this head I shall content myself with mentioning 
two methods (3 and 4) shown in fig. 4, the first due to Mr. M. B. 
Field, and the second published recently by myself. In both of 
these a small resistance, 7, is placed in series with the load, and s is 
A reversing switeh. In Method 3 the voltage on the load is trans- 
formed down, and added and subtracted from that on », viving 
resultants, P and o, measured on a hot wire voltmeter. In Method 4 
the voltage drop on r is transformed up, and the resultants, P and 
Q (similarly obtained), are measured on an electrostatic voltmeter. 
For both methods 

Watts = P 9 

4 % r 


where i is the ratio of the transformer. 


Method 4 can be used with fair accuracy to measure power with 
power factors down to 0'1, or even lower. For this the resistance 
of the primary of the transformer must be made very small, so that 
the secondary voltage may be almost exactly in opposite power 
phase to the primary potential difference. (The small angular 
deficiency may be measured by Method 6 below.) For example, 
with 50 volts on the load, and 50 volts from the trausformer, a power 


Fic. 4. 


factor of 0'1 would give P — Q + 7 volts, i.e., the error of reading 
could be below 2 per cent., even on a voltmeter reading to 100 
volts. 


Method 5.—The three-voltmeter method, as usually employed, has 
several disadvantages; these are mainly due to the fact that, in 
order to get good readings, the auxiliary resistance must use up a 
considerable fraction of the total available voltage, and what may 
be worse, tends to alter the wave-forms in the circuit. In the two- 
voltmeter methods (3 and 4) this is avoided; there is, however, a 
simpler modification of the three-voltmeter method, which also gets 
over the difficulty. This is shown in tig. 5, where risa relatively small 


N-X 

= M Q 
a ^ ew 0 * 
Fia. 5. Fia. 6. 


*. 


resistance, and R a very high resistance in parallel with the load, w. 
A convenient fraction (G th) is picked off R by B, D, and the 
Ü 


three-voltmeter method is applied to a, n, and n. The result multi- 
plied by » gives the power tuken by w. In another modification 
the resistance, n, is put across both r and w, but a more complicated 
formula is then required. 


Method G. Measurement of Power Phase Differences close to 180“. 

Let the effective voltages be v and x. (1) Let v be nearly equal 
to x, and let the small difference, v — x, be measured by an electro- 
static voltmeter and a quick change-over key. Then Q, the small 
effective resultant of v and x, is found either by a low-reading 
voltmeter, or by the help of a phase turner, or a transformer of high 
ratio, and an ordinary range clectrostatic voltmeter. Then, as will 
be: seen from fig. 6, 

Sin. G == N _ * — (v — X )* 
x x 

(2) If v is not nearly equal to x, let a high resistance be put 
across the greater (say v), and v! a fraction of it picked off as nearly 
as possible equal X. v! and x are then combined as in (1). |The 
transformer must not be used here for measuring d.] 

l have found the above method useful for measuring approxi- 
mately the power lag between the primary and secondary (open) 
potential differences in transformers. 

In one case, for example, the lag was found to be (180° — 0:155). 
Similarly, the lag between two independent voltages very nearly in 


phase, may be measured by reversing one of them, and proceeding 
as above. 


* Mr. Addenbrooke uses a similar method in his electrostatic 
wattmeter, 


SECTION B.— The Testing of Watt-hour Meters. 

I. Real Non-Inductive Loads.—W hen sufficient power is available 
(at the proper frequency), the tests are usually easy, the chicf 
difficulty sometimes being to find the gearing ratio between the 
quickest moving part and the dials, for some of the makers cannot 
be persnaded to mark this clearly on the meter.“ When the loads 


Fic. 7. 


are above 2 or 3 Kw., special non-inductive resistances are desirable 
in addition to lamps. I have found that a very convenient and 
cheap type of resistance frame for this purpose consists of strips of 
copper-nickel each 1 cm. broad, 1 metre long, and capable of carry- 
ing 50 amperes. As the strips sag with the heat developed they 
are pulled taut by light springs which pull at the middle points of 
the strips. With such frames a steady non-inductive load is easily 
obtained. Some meters are so much affected by inductance in the 
load that the introduction even of a small Kelvin balance (to 
measure the current) is undesirable. The want of a non-inductive 
ammeter in this and other cases led me, seven or eight years ago, 
to devise and make a thermal ammeter which, although I exhibit it 
now only as a curiosity, has some points of interest about it. It 
consists (fig. 7) of a form of differential air thermometer in which 
the bulbs are replaced at each side by thin-walled metal tubes 1, 
and T, of small diameter (1 to 2 mm.); each of these is connected 
with a small aneroid chamber of extremely small internal volume. 
These chambers act against one another, and their differential 
action is magnified by ordinary aneroid mechanism as shown in the 
figure. The current to be measured is passed along the tube T; (or 
a set of tubes electrically in parallel) while the tube T, in the same 
enclosure acts as compensator. The use of the thin hot tube acting 
as its own air chamber is to give the maximum quickness in attain- 
iug steady readings. To compensate for the decrease in the 
expansibility of the air as the temperature rises, the hot tube was 
made of a material having a considerable resistance-temperature 
coefficient. Such a hot-tube ammeter, though non-inductive, dead- 
beat, and low in resistance, was scarcely accurate enough for 
careful testing work, but I think the principle is worth recording 
here. 
(To be continued.) 


REVIEWS. 


On the Results of a Deep-Sea Sounding Erpedition in the 
North Atlantic during the Summer of 1899. By R.E. 
Prakr, M. Inst. C. E. 

This valuable contribution to the world's knowledge of 
the depths of the sen, published under the auspices of the 
Royal Geographical Society, sets forth in a readable and con- 
densed form much information gained during a comparatively 
recent expedition by the cable steamer Brifannia, under the 
command of Captain H. Woodcock, 

Like many previous surveys which have thrown entirely 
new light upon the conformation of the solid part of the 
earth’s shell beneath the dark recesses of the ocean, this one 
was undertaken at the instance of two enterprising telegraph 
cable companies, both of them, be it noted, foreigu com- 
petitors in the field, or rather the seas, for public favour in 
the electric transmission of messages to and fro between the 
old and new world. 

The German Atlantie Telegraph, and the Commercial 
Cable Company, of New York, are to be credited with this 
latest acquisition in the shape of an extension of our know- 
ledge, and of new facilities opened to the commumty at 
large for telegraphic intercourse with America—Marconiand 
Tesla not yet being serious rivals in the field. 

The German Company's cable was completed last year, ad 
the Commercial Cable Company will have, when complete, 
another line of cable between Ireland, the Azores and Nova 
Scotia, added to their existing system. 

Messrs. Clark, Forde & Taylor, the engineers to both of 
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these companies, were the advisers for this detailed survey to 
be made over the route that their cables would have to 
follow. 

The manner in which this work was accomplished is suc- 
einctly set forth by Mr. R. E. Peake, conjointly with Sir 
John Murray, the results being dealt with under four heads, 
viz., depths, bottom temperatures, currents, and nature of 
botto. 

The depths are considered in three divisions :—(1) The 
soundings between the British Islands and the Azores Bank ; 
(2) those between the coast of North America and the 
Azores Bank; and (2) those in the vicinity of the Azores. 

The first two lines of soundings were run between the 
Azores and British Islands; both developed uneven ground, 
the sea bottom sinking from the 1,000-fathom line off the 
S.W. point of Ireland down to 2,700 fathoms in lat. 45? 
50 ' N., 19" 40“ W., then shoaling to 2,145 fathoms, and 
afterwards more or less abruptly undulating until the shallow 
depth of the Azores Dank was reached. 

From the position of the 2,145-fathom sounding, a shoal 
depth of 1,667, and then one of 1,410 fathoms were found, 
the latter in lat. 44°, N. lon. 22? W. This shoaling was con- 
sidered to probably represent the summit of. a submarine 
cone steep to the S. E., showing in 5 miles a drop of 6,000 ft., 
or, roughly, 1 nautical mile. Another submarine cone was 
discovered in lat. 45° 24’ N., lon. 239 11° W., with 1,200 
fathoms on it, and sloping to the S. E. 3,000 ft. in 10 to 12 
miles. From the summit of this latter the bottom deepens, 
then shoals, then dips again, finally shoaling gradually 
towards the Azores. 

Following the more southerly line from the mouth of the 
English Channel, the depth increases gradually, slightly 
undulating to lat. 45 N., lon. 15° 53“ W., where a depth 
of 2,443 fathoms is found, thence, at 12 miles distance, is a 
sounding of close on 1,400 fathoms, this forming the summit 
of another submarine mountain with a hard crest, shown 
by the sounding tubes being empty, and the metal of the 
tube dented. 

From this third elevation of over 6,000 ft. from the ocean 
floor the depth increases again to nearly 2,300 fathoms, then 
shoals to 2,000 fathoms, then falls gradually until a depth 
of nearly 2,800 fathoms is gained. 
decreases to 2,200 fathoms. Two deep soundings of 3,284 
and 3,265 fathoms succeed this undulating ground, form- 
ing a depression which has been named Peake Deep, the 
greatest depth yet recorded in this region. The deposit in 
this “deep” forms subject of remark in the voluminous 
notes on this branch of the survey. A remarkable fact cited 
is that less than 40 miles to the west of Peake Deep the 
Jiriſunnid discovered, by a sounding of 1,348 fathoms, 
another submarine mountain with a hard crest, fragments of 
voleanie glass only reaching the hands of the explorers. 
From this elevation the bottom falls away to 2,300 fathoms, 
rises again to 1,543 fathoms, and sinks again to over 2,000 
fathoms, finally shoaling gradually on approaching the 
Azores, 

Coming to the second division, which deals with the section 
of bottom between the Azores Bank and North America, we 
find it is stated that the more northerly of the two lines of 
soundings calls for little remark. The position of the 
greatest depth of 2,902 fathoms lies in the course of the Gulf 
Stream, lat; 41° 11“ N., lon, 40° 30° W.; thence the 
ground gradually shoals towards the islands. The deposit 
from this, in common with other depths in this locality, 
shows something of the character of blue mud, owing to 
the influence of icebergs brought to the southward by the 
Labrador current. 

The more southerly line of soundings on this section is 


recorded as extremely interesting, and is dealt with in 


greater detail, Off the American coast the depth was found 
increasing gradually to 2,300 fathoms, then shoaling to 
1,675 fathoms in 39° 45’ N. lat., and 66° 16’ W. lon., this 
submarine elevation of over 3,600 ft. being apparently 
surrounded by much deeper water. 

Three deep soundings of over 3,000 fathoms were found in 
40° N. lat., 63° W. lon. one, of 3,314 fathoms, being 
the deepest found during the cruise. This depression has 
been called the Libbey Deep. From this eastward the 
bottom shoals to 2,800 fathoms, with two isolated deep casts 
en roufe, the name Sigsbee Deep being given to one of 


Then the depth . 


3,015 fathoms, and that of Thoulet to one of 3,160 
fathoms, : 

Eastward of this last “Deep,” the bottom was found 
fairly uniform at depths of about 3,000 and 2,800 fathoms, 
through about 7? of longitude, then shoaling between longi- 
tude 47° and £9? to less than 2,000 fathoms, 

This discovery, it is set forth, may be considered, from a 
cable-laying point of view, one of the most important 
results of the expedition, as it is evidently due to the * tail ” 
of the Great Bank of Newfoundland extending much 
further to the south than was previously supposed. East- 
ward from this “ tip of the tail of the Bank” the bottom 
falls to what may be called its normal level of between 2,500 
and 2,500 fathoms, and then gradually rises on. approaching 
the Azores, 

The result of the survey of the Azores Bank presents 
many interesting features, the bottom around the group of 
islands, it is stated, being so irregular that none of the usual 
contour lines can be introduced as a limit to the bank, 
which, in fact, appears to be connected with an extensive 
ridge running north of the islands, and upon which several 
submarine elevations are situate. Isolated basins and 
peaks were discovered while sounding around, and depths 
of over 1,000 fathoms were struck comparatively close to 
several of the islands. The basins are probably extinct 
craters, and the cones old cinder heaps of lava and scorie 
belched forth in the far distant ages of the stormy youth of 
our world. 

Depths south-west of the Island of Flores, on the line 
towards New York, show but little abnormal to the usual 
uniformity. Soundings north-east from the Island of Fayal 
have, however, it is stated, brought to light the existence of a 
Vast depression equal in area to, and just to the west of, 
the Island of Graciosa. 

Depths of over 1,300 fathoms were plumbed in this huve 
basin, the general level of the bauk surrounding it being 
from 600 to 800 fathoms. This hollow, it is remarked, 
may possibly be an old submarine crater long since extinct, 

Beyond Graciosa to the north-east, soundings show that 
the 1,000 fathoms contour develops a remarkable tongue-like 
extension of the Azores Bank with between 800 and 900 
fathoms depth at its extremity. | 

To that section of the work of the survey most appreciated 
by the electrician—bottom temperature observations 
assiduous attention has been paid, 151 observations being 
recorded from depths of 2500 fathoms to over 2,000 
fathoms. 

One noticeable feature in the six observations taken off the 
const of Nova Scotia in depths of less than 500 fathoms is 
that the distribution of temperature is quite the reverse of 
that found from the 12 observations taken in less than 
500 fathoms on the Azores Bank. 

In the former case the temperature increases gradually 
from 33˙3 F. in 48 fathoms to 39:2? F. in 250 fathoms, 
while in the latter case the temperature ranges from 49°3° F. 
in 433 fathoms to 58:3? F. in 90 fathoms, showing a gradual 
decrease of temperature with increase of depth, this being in 
accordance with the distribution as invariably found, 

At the mouth of the English Channel an observation 
showed a temperature of 51:4? F. at 336 fathoms, this being 
much the same as the temperature found on the Azores 
Bank at similar depth, but about 12° higher than the 
temperature observed off the American coast, at similar 
depth. 

Another curious feature worthy of remark is that on the 
line of sounding from Flores to New York the temperatures 
are lower at similar depths than on the line from the same 
island to Nova Scotia, about 1° farther north. "The bottom 
temperature in depths exceeding 3,000 fathoms, two only 
of which were obtained, viz., 36°4° F. in 3,160 fathoms in 
the Thoulet Deep off the American coast, and 37:4? F. in 
3,284 fathoms in the Peake Deep off the European 
coast, is in the first case, only slightly above the 
minimum observed beyond 2,000 fathoms, and in the 
second case is the maximum observed beyond 2,000 
fathoms. 

In dealing with the question of currents, some remarks 
are made correcting the general idea that the Gulf Stream 
consists of a body of warm water moving steadily across the 
North Atlantic in the (direction, of. the Irish Coast, it being 
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shown, by means of the excellent current charts published 
by the Hydregraphic Department of the Admiralty, that 
this is not the case, but that the movement of this great 
volume of water is probably in the form of bands of current 
curving and recurving on one another, forming swirls of 
great extent, their strength and direction varying almost 
daily. The charts show that the Gulf Stream in its passage 
across the Atlantic spreads itself out fan-like, and forms 
what is known as the Gulf Stream drift. 

A considerable number of current observations were taken 
by the Brifunnia during the sounding operations, a list of 
which is embodied in the book under review. 

The classification and analysis of a large proportion of the 
432 deposit samples has been most thoroughly done, and the 
percentage of area of the sea bottom between tlie parallels of 
30? and 60? north latitude covered by the different classes of 
deposits divided out, showing that by far the larger part of 
the ocean floor within these limits consists of globigerina 
ooze, which is estimated at about 61 per cent. of the total. 
Blue mud comes uext in importance, covering about 27 per 
cent., and red clay third with about 11 per cent. of the 
total. These three classes amount to no less than 984 per 
cent., and the four remaining classes represented by green 
mud, volcanic mud, pteropod ooze, and coral mud, cover 
only 14 per cent. of the entire area under consideration. 

This is very striking, and not what one would expect from 
a cursory study of the subject, for the rivers of more than 
half the land of the globe discharge into the Atlantic, and 
the seas contiguous thereto. 

Other facts of a striking character regarding the bottom 
temperatures are ably set forth, but there are limits to 
a reviewer's license, and we must content ourselves by saying 
that the book before us should occupy a prominent place asa 
work of reference on the bookshelf of those oceanographers 
and cable engineers who are so fortunate as to possess one. 

Complete tables of the 477 soundings taken, showing 
positions, depths, and the 151 temperature observations, 
together with a perfect technical description of the bottom 
deposits, by Sir John Murray, are embodied in the work, 
and a most excellent map, incorporating the results of the 
Britannia expedition, 1899, is appended within the cover. 

Yet another word or two in review of some of the pre- 
fatory remarks in the book. 

It is very truly stated that the general interest aroused by 
the Challenger expedition, together with the requirements of 
the telegraph companies, have led to the continuous progress 
in our knowledge of the greater depths of the ocean, and 
that it is only within recent years that the telegraph cable 
companies have appreciated the importance of examining in 
a detailed manner the ground over which it is proposed to 
lay cables. | 

In a previous article reviewing a communication to the 
Royal Society of Edinburgh? on a deep-sea survey of a 
cable route between Turks’ Island and Bermuda by the 
cable steamer Britannia in 1897, we drew attention to the 
remarkably sparse use of the sounding machine during the 
first 20 years or so (between the fifties and seventics) of sub- 
marine work in some parts of the world; when a line of 
soundings some 40 or 50 miles apart, for example, was 
deemed sufficient for an Atlantic cable, this being improved 
upon to a slight extent subsequently by, still single, lines of 
soundings between 20 and 30 miles apart for general 
cable laying purposes. 

The system now gencrally adopted of sounding along a 
zigzag line within a band varying in width according to 
circumstances, was introduced more than 20 years ago in 
the Pacific, when zigzag lines of soundings were made, 
within bands varying in width between 5 and 20 miles, 
over a distance of nearly 2,000 miles, and carried out on still 
more extended lines in the early eighties by the Silvertown 
Company between Spain and the Canaries, when the Dacia 
Bank and Concepcion Bank were discovered. 

After this a survey of the Western Atlantic was accom- 
plished (in which Mr. J. Y. Buchanan took part) by the 
Silvertown Company's Buccaneer expedition so far south as 
the River Congo, where still more detailed work was carried 
out, and the extraordinarily-marked contour lines of the 
now well-known Congo Canon were discovered. 


* ELzOTRICAL Review, May 19th, 1899. 


The reference made by the authors to this, is a just and 
graceful tribute to the enterprise displayed by the officers of 
the Silvertown Company, who were in responsible charge of 
the telegraph cable branch of that company’s interest. . 


CURRENT SPECIFICATIONS. 
LX.—ROCHDALE EXTENSIONS. 


SUMMARY. 


Extent of Contract No. 1.—Supply and erection upon prepared 
foundations of two steam dynamos, each of approximately 412 kw. 
output. 

Type of Engine.—To be three-crank enclosed vertical tandem 
ty pe. N 

Available Steam Pressure. 140 lbs. per square inch at stop valve. 

Normal Load. —650 I. H. P. at a speed of 280 revolutions per 
minute when working condensing with a vacuum of 24 in. 

Specified Uverload.—800 I. H P. for periods not exceeding 30 
minutes. 

Type of lyynainos.—Multipolar machines, with shunt winding for 
lighting work, but with series coil to render them suitable for use on 
traction circuits hereafter. 

Output of Dynamos.—As shunt machine 860 amperes at 480 volts, 
as compound machine 750 amperes at 550 volts. To be capable of 
giving when overloaded for periods not exceeding 30 minutes, 
517 Kw. (940 amperes at 550 volts). 

Permissible Temperature Rise.—After a six hours’ run at 850 


` amperes 480 volts, not to exceed 60° F. 


Specified Steam Consumption.—Not to exceed 26 lbs. per kilowatt- 
hour at full load with dry steam at 140 lbs. pressure and 24 in. 
vacuum. Tenderers to state what they will guarantee at full and 
half loads. Tests to be taken at makers’ works before delivery, and 
also after erection at Rochdale. 

Specified Dates of Delivery.—First set, January 1st, 1902; second 
set, September 1st, 1902. 

5 for Late Completion. — One per cent. of contract sum per 
week. 

Stipulations as to Removal of Foreman. —Satisfactory. 

Stipulations as to Wages paid to Workmen.—Satisfactory ; see 
comments below. 

Terms of Payment.—75 per cent. of value of work executed or plant 
delivered on site on production of engineer's certificates, 15 per cent. 
on completion, 10 per cent. 12 months later. 

Specified Period of. Maintenance.—12 months after completion of 
work. 

Arbitration Proposals.—Satisfactory. 

Penalty for Failure to Fulfil Contract.—£1,000. 

Date for Receipt of Tenders.—May 16th, 1901. 


This specification has been issued by Messrs. Lacey, 
Clirehugh & Sillar, the consulting engineers to the Corpora- 
tion. The technical portion has been drawn up with great 
care; in the tender a number of rticulars and 
guarantees are asked for, and provision is made for offers 
of engines made by Messrs. Belliss & Morcom, Messrs. 
Browett, Lindley & Co., and Messrs. Willans and Robin- 
son. It is open to tenderers to submit offers for triple 
expansion in place of the compound type specified. The 
overloads and permissible temperature rise at normal load are 
clearly stated, and they are in accordance with modern high- 
class practice. 

The general conditions follow in their main outline the 
model form approved by the Joint Committee of the Muni- 
cipal Electrical Association and the Electrical Plant Manu- 
facturers' Association. 

There is a comprehensive arbitration clause, disputes being 
referred to the final decision of two independent arbitrators, 
one of whom is appointed by either party, the terms of 
payment are fair, and the powers of the engineer are defined 
in a manner which may be accepted without fear by the con- 
tractor. 

It is stipulated that the rates of wages shall be paid, and 
the hours and conditions of labour observed, in all work 
connected with this contract which have been agreed upon 
by both the Trade Unions and Employers’ Associations as 
fair in the several trades concerned, any dispute as to 
standard rates being decided by representatives of both 
workers and employers’ societies, 
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LXI.—LUDLOW ELECTRIC LIGHTING. 


SUMMARY. 


Extent of Contract.—Supply and erection of the plant necessary for 
a small central electric lighting station. 

System.—Three-wire direct current system, with accumulators. 

Size and Number of Steam Dynamos.—'' wo, each of 35 kw. output, 
500 volts, machines to be shunt wound. 

Tupe of Steam Enyines.—To be of highest speed self-lubricating, 
two-crank compound type, made either by Messrs. Belliss and 
Morcom, Messrs. Willans & Hobinson, or other approved maker. 

Available Steam Pressure.—140 lbs. per square inch at stop valve. 

Output of Engines.—Each to develop 68 r.H.P. as normal full load. 

Permissible Temperature Rise.—Not to exceed 70? F. after 10 
hours’ run at full load of 70 amperes 500 volts. 

Specified Overload.—10 per cent. for two hours without showing 
undue heating or sparking. 

Steam Consumption.—Tests to be taken at. maker’s works before 
delivery for consumption at full, three-quarter and half load when 
exhausting to atmosphere. 

Specified Date of Completion.—October 1st, 1901, provided buildings 
are ready to receive the machinery by August 1st. 

Penalty yor Late Completion.—Two amounts given, see comments 


below. 
Stipulations as to Removal of Foremun.—Too stringent. 
Stipulations as to Wages paid to Workmen.—None. 
Stipulated Terms of Payment.—80 per cent. during progress of 
work, 10 per cent. on completion, 10 per cent. six months later. 
Period of Maintenance.—Not expressly stated, six months implied. 
Arbitration Proposals.—' | horoughly unsatisfactory. See comments 


below. 
Date of Receipt of Tender.—June 3rd, 1901. 


This specification has been prepared by Mr. John Parker, 
the city surveyor of Hereford, who was responsible for the 
installation recently set to work in that city, and who is 
acting as consulting engineer to the Ludlow Corporation. 

We regret that we can do little but criticise unfavourably 
the manner in which the specification has been drawn up. 
In the one section before us—viz., No. 2—dealing with the 
generating plant there are several omissions and inconsist- 
encies. Thus, in the advertisement it is stated that Sec. 2 
comprises not only two 35-Kw. steam dynamos, but also a 
* motor transformer and accessories.” ‘The most careful 
search of the specification itself fails to reveal any mention 
of the motor transformer, so that we are forced to the con- 
clusion either that it has been forgotten altcgether or else 
inadvertently included in one of the other sections. 

. The engines are to be of the “highest speed ” type for 
the output made by Messrs. Belliss & Morcom, Willans and 
Robinson, or other approved maker, and the dynamos shunt 
wound, with a resistance in the shunt, variable at will, to 
give any voltage between 400 and 500 volts at constant 
speed. Delivery is asked for by October Ist next, or two 
months after the buildings are ready for the reception of 
machinery. 

It is stated in the advertisement that tenderers may make 
offers for any or all of the complete sections, but not for 
portions of any section. | 

In the general conditions the penalty for late completion 
is stated to be 5 per cent. on the amount of the contract per 
month, or any part of a month. 

In the tender itself, the penalty for late completion is said 
to be 10 per cent. per month or any part of a month, and 
only one form is given for offers for one or any number of 
the sections. 

Tbus not only is the penalty mentioned in the tender 
form, double that specified in the general conditions, 
but the amount of the penalty varies with the number 
of sections tendered for. The party making a com- 
plete offer is at a great disadvantage in comparison 
with the person who only tenders for one section, and 
whereas in the event of a complete tender for the whole 
of the work being accepted, and one item, say a steam 
dynamo being late, the corporation could penalise the con- 
tractor 10 per cent. of the whole cunituct sui if the con- 
tract is divided, and the same thing happens, they can 
only fine the contractor 10 per cent. of the .value 
of that one'section. This we hold to be distinctly 
unfair, while the discrepancy between the amounts is inex- 
cusable, and we strongly urge all tenderers to absolutely 
refuse to accept more than the generally recognised sum of 
1 per cent. per week on the value of each separate section 
which is late in completion. 

We consider that the powers claimed by the engineer in 
regard to his power to object to and «dismiss foremen or 


workmen in the employ of the contractor are far too arbi- 
trary; he should be able to object to them, and to require 
the contractor to remove them, but the dismissing should be 
the act of the actual employer, not of the representative of the 
purchaser. 

Tiro distinct clauses in the general conditions are headed 
^ disputes," and in each it is distinctly laid down that the 
decision of the engineer on any matter whatever shall be 
final, conclusive, binding on both parties, and not subject to 
review. 

We object to this refusal of arbitration on principle; it 
should always be open to either purchaser or contractor to 
refer any matter on which they cannot come to an agree- 
ment to an independent arbitrator. 

In this case, when the conditions are laid down in such a 
manner that differences of interpretation can easily arise, we 
advise tenderers in every case to stipulate for the usual 
arbitration clause, and so guard against any possible dis- 
satisfaction hereafter. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


8,2227, An improved apparatus for localising with the aid of the Röntgen 
rays and fluorescent screen metallic objects in the human body or other bodies.” 
J. P. BENNETT. April 22nd. 

8,280. Improvements in or relating to accumulators or secondary batteries. 
R. Furttn and E. Semprun. April 22nd. (Compicte.) 

8.306. The Wood werd - Toor patent convex roller, electrical power trans. 
mitter for overhead or surface systems of electrically propelled traffic. T. O. 
Woopwakb and E. H. Toor. April 23rd. 

2, 397. Process and apparatus for treating mixed zinc blende and pyrites so 
as to render their separation by magnetic treatment possible and practicable.” 
G. Riau. April 24th. 

8,102. A new or improved combined system of electric lighti g and fire 
alarms and appiiaaces connected therewith.” C. C. Mercatre. (H. C. Black- 
well, Russia.) April 24th. 

8,167. Improvements in electric battery jars.” A. Fokp-LLOTD. April 24th. 

8,475. "Improvements in brush-holders for dynamo-electric machinery. 
THe LaxcasHing Dynamo AND Motok Company, Limirep, and A. P. Woop. 
April 25th. 

8,478. An automatic shunt for protecting electric arc lamps." A. ECKSTEIN 
and A. E. ANGuLp. April 25th. 

8,195. “An improved form of field magnets for dynamosand electric motors.“ 
A. B. Soak. Apri 25th. 

8,518. “Improvements in electric meters.“ April 26tb. 
(Coiuplete.) 

8,535. Improvements in electrica)ly-lighting railway carriages and tle 
like.” J. E. SpAGNOLETTI. April 25.h. 

8,590. An improved electric arc lamp." R. O'BnRiEN. April 25th. 

8,563. "'Improvements in intercommunication telephone systems.” B, 
BkaN DER. April 26th. . 

8,615. ‘Improvements in electric arc lamps.“ F.M. LEWIS. April 26th. 

8,629. Improved means app cenie for use with overhead electric con- 
ductors for the prevention of danger in case of fracture.“ R. P. WILSON. 
April 26th. 

8,648. ‘Improved automatic electric exchange apparatus.“ W. L. WisE. 
(The Ameiicair Machine Telephone Company, United States.) April 26th. 

8,6583. improvements in starters for electric motors." W. R. Ripines and 
VII IS, LIMIIED. April 27th. 

8,677. Improvements in or connected with trolley heads or electric current 
collectors," R. M. Tyrer. April 27th. 

8,716. “ An improvement in continuous-current dynamo-electric machines." 
O. A. ZANDER ald B. INcEsTROM. (Date applied for under Patents, &c., Act, 
1883, Section 103, October 12th, 1900, being date of application in Sweden.) 
April 7th. (Complete.) 

8,717. ‘Improvements in or relating to secondary cells or batteries.“ 
W.FhnRiTSCHE. April Z7th. j 

8,720. "Improvements in differential alternating current arc lamps." 
W. MATHIESEN. April 27th. Complete.) 

8,724. Improvements in and connected with controlling switches for ute in 
electric light systems and for ana'ogous purposes.” J. T. ARMSTRONG and 
A. Old. ix d. April 27th. 

8,727. Improved gripper for electric or other cables or ropes.” W. T. 
HENLEV's TELEGRAPH WORK M Company, Limitep, und R. O. WRIOHI. 
April 27th. 


V. ARCIONI, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1088. 
13,868. “I vemonts ia method of, and apparatus for, controlling electric cur- 
rent motors.” The British Thomson-Houston : arm . 


Company, Limited. (A. 
Dated June 30th, 1899. Relates to the control of alternating current motors hy: 
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connecting them in series or parallel, or in A, or Y connection. The invention 


i~ described with reference to a diagram, which is too complicated for purposes 
of abridgment. 12 claims. 


18,666. ''improvements ia brakes for electric motor vehicles." H. Leitner. 
Dated Ju'y Ist, 1899. Relates to means for applying brakes on electric motor 
vehicles, consisting of two ironclad electro-magnets of opposite polarity, having 
a U-shaped armature witb its limbs extending as cores into the magnet coils. 
The armature is provided with suitable connections to the vehicle brake. 2 
claims. 


13,733. "improvements in apparatus fer exciting alternating current dysamos." 
C. D. Abel. (La Societe Anonyme pour la 9 — * de la Foroe par I’Electricite.) 
Dated July 8rd, 1899. Relates to an exciting apparatus whereby an alternating 
eurrent dynamo is made to furnish currents of constant intensity or voltage. 
'T he exciter is composed of two continuous-current armatures mounted on the 
same shaft and hav.ng the several sections of their windings connected together 
and to a single commutator. Each section of one windiug is couneeted between 
two successive commutator segments in parallel with a symmetrically-disposed 
section of the other winding. ‘Che armature is surrounded by an ordinary con- 
tinuous-current machine inductor, the winding of which is connected in series 
with the circuit supplied by the exciter. The other armature is surrounded by 
two inductor rings similar to those asynchronous monophsse or polyphase 
machines, the circuits of one being connected in series, and those of the other 
in shunt, with the armature of the alternator. Reference is made to Specitica- 
tion No. 22,333, A. D. 1698. 8 claims. 


13,773. ‘‘ improvements in electric traetion on a road contact or like eystem.”’ 
8. P. Thompson and M. Walker. Dated July ith, 1899. Electric railways and 
tramways on & toad contact system with switches operated by magnets on the 
vehicle. Conductors.—'The car carries two skates in tandem and the studs are 
normally connected to the low potential main, but are connected to the high 
potential main and then restored to the low potential by the passage of car 
magnets over them. These magnets act through vertical moving plungers 
under the studs, and the plungers move the switch arms by means of ratchet 

earing and crank discs or otherwise. In some cases, an exposed stud is lifted 
by a magnet on the var. This stud is carried by a pivoted lever in an insulated 
mounting under the non-magnetic lid of the box, which is provided with a drip 
flange. Tbe flattened part of the lever works between lugs on the cast iron box to 
reduce the magnetic reluctance. The pivot way pass into a watertight box to 
carry an arm which makes contact with a feeder from the main. Or this arm 
may close the circuit for a shunt current from the skate through a magnet coil 
to carth or return to lift «n armature which completes tbe circuit from the 
main to the stud. The provisional specification also states that a switch arma- 
ture may be moved parallel to the roud by an inclined magnet on the vehicle. 
4 claims. 


19,818. ''Improvemonts ia automatic and magnetio oirouit breakers.” C. E. Starr. 
Dated July 4th, 1699 Relates to magnetic cut-outs. The arm which carries 
the contacts is pivoted and is held up by the pin fitting in a recess in the latch 
pivoted to a supporting-bracket. The operating-solenoid or electro-magnet is 
fitted in the arm, and its core is provided with a yoke embracing a lever pivoted 
on the pin. In one construction when the core is raised, the lever i» tilted and 
a shoulder strikes the nose of the lever, so releasing the arm which falls over, 
being assisted by a tpring, and breaks the circuit. In another construction 
when the lever istilteu it tips a weighted lever which falls on to the end of the 
lever, and so releases the switch arm. 9 claims. 


13,848. ''improvemente in and relating to tho manufacture of a composition from 
rhea fibre applicable for eleetrio Insulation and other " W, J. Cardner. 
Dated July 4th, 1899. Relates to the treatment of rhea fibre and its mixture 
with gums, resins, india-rubber, gutta-percha, &c., for preparing electric in- 
sulating compositions, india-rubber compositions, and plastic compositions for 
various purposes. The Provisional Specification refers to applying the com- 
position to golf balls and pulleys. The rhea fibre is cleaned, dried. and re- 
gummed, The fibre is then treated with silicate of soda, and is dried, after 
which it is immersed in resin or heavy hydrocarbon, the excess being removed 
by a hvdro-extractor. The rhea is then dried at about 250° F, until converted 
to cellulose, when its fibrous nature is destroyed in a mixing machine. The 
broken-down rhea is then mixed with oils, resins, india-rubber, gutta-percha, 
Ae, 85 desired for the various purposes, the oils being oxidised as required. 4 
claims. 


13,849. ''Imprevements ia electric incandescent lampe." J. Atherton. Dated 
July 4th, 1690. Incandescent lsinps. A bayonet or screw cap is made with two 
sluts corresponding to grooves formed inthe neck of the bulb, and is secured 
against a shoulder on the neck by a wire laid in the slots and grooves, and 
having its ends twisted together. The bulb may have a long neck which can be 
divided by a bot wire or otherwise, for replacing a filament, and afterwards re- 
joined. The new filament is previously mounted on short wires, which are 
attached to the original leading-in wires. 2 claims. 


13,830. “improvements in magnoto-electric and dynamo-slectrio genorators.” 
F. Byran and Major A. H. Bayby. Dated July 6th, 1899. Relates to magneto- 
electric and dynamo-electric generators, more particularly intended for use in 
igniting the charge in explosion motors. The fly-wheel has one or more 
permanent magnets or electro-magnets mounted upon it so as to be in running 
balance with it and provided with polar extensions. An arm mounted 
adjustably on the motor shaft carries cne or more generating coils which are 
connected with the igniting device cither dircctly or through an induction coil. 
The atm is capable of adjustment relatively to the fly-wheel so as to allow of 
the maximum current being generated ut any desired moment. In an arrarge- 
ment described in the provisional szecification the generating coils are arranged 
on the poles of stationary magnets, and currents are generated by moving past 
them armatures (inductors) carried by the tly-wheel, 2 claims. 


13,838. ‘“‘Improveménts in eleotrio railways and tramwaye on a sectional con- 
ductor system.” J. Milnes. Dated July 6th, 1899. Electric railways and tram- 
wavs on a sectional conductor system with switches opened by magnets on the 
vehicle. Conduits, conductors, switches.—The main conductor is, upported on 
losulators on brackets inside a closed conduit, and is provided with upwardly 
extending bare branches or loops over, or on which work sliding caps or rings 
or pivoted pieces. These arc litted by magnets on the vehicle to make contact 
with the underside of sectional conductors lying ia or forming the base of the 
troove in the insulating top of the conduit. The magnet may run in the 

roove containing the sectional conductor or in a separate one, and this con- 
ductor muy be imbedded in the conduit. Wood, stone, or the like, or insulated 
inetal can be used for constructing the conduit. The moving part of the switch 
may be a tube with a flat closed top, or a hinged plate or a ring guided by an 
jhsulatiog rod. The conductors are sloped towards their ends to shed water. 


13,091. “improvements in or relating to monophase eleotrio motors.” W. P. 
Thompson. (E. Cantons.) Dated July 6tb, 1899. For the purpose of starting an 
asynchronous or synchronous inonophase motor, the armature is disp aced ina 
lonzitudinal direction, and is so arranged that, when current is supplied to the 
motor, it is returned to its normal position by the action of the magnetic field, 
the motion of translation being converted into a helicoidal movement by a serew 
and nut or equivalent device, In one arrangement the shaft of the armature 
carries a short serew engaging with a pin carried at one end of a lever. For 
starting in one direction the armature and lever are arranged in one position: 
for starting in the opposite direction tbey are &rranged in another position, 1 
claim. 


13,894. ''An improved key switoh for electrical circuits, partionlarily adapted for 
incandescent lamp sockets." Veritys, Limited, and W. R. Ridings. Dated July 6th, 
1809. Switches particularly adapted for lamp sockets. A rocking bar is cen- 
trally pivoted and adapted to make contact with two spring contacts. It is con- 
nected by a spring to an arm adapted to be turned by the key. When the key is 
turned, the spring is extended until it passes the dead point, when the spring 
anaos the switch bar on or off. This arrangement also provides for a rubbing 
action on the contacts. 3 claiuns. 


13,896. “improvements ia and relating to the carbon feeding mechanism ef 
electric aro lamps." Veritys, Limited, and W. R. Ridings. Dated July 6th, 1899. 
Ace lamps :— Brake regulating mechanism is constructed as follows: The heavy 
upper carbon holder and the lower holder are connected by a cord passed over 
& small pulley, and round another pulley attached to the brake wheel. The 
rmall pulley is carried by one end of a lover, the other end of which has a screw 


to bear against the top of the lamp frame. The brake is a cord attached to the 
pulley lever nearthe screw, passed round the brake-wheel, and attached on the 
series side toa regulatiog-lever, which carries cores over series and shunt sole- 
noids. As the carbons burn, the series core rises, allowing the brake-wheel to 
turn under the action of the weight of the upper holder, until the screw touches 
the top of the lamp frame: further movement of the series core slackens the 
brake cord so that the brake-wheel slips. 8 claims. 


13,009. “improvements in electric aro lampe."  Voritys, Limited, and W. R. 
Ridings. Dated July 6th, 1999. Arc lamps. Relates to carbon - controlli 
mechanism. The upper carbon holder is hung from across-piece, provid 
with three rollers to run on a vertical tube, a bifurcated part embracing a frame 
rod, and an oval or other non-circular slot fitting a corresponding loosely. 
This rod is supported rotatably on arms of the tube, and this is movable verti- 
cally on another frame rod. The invention is described with reference toa 
diagraw whioh is too complicated for purposes of abridgment. 5 claims. 


ee * Means 1 premens 4 thermeplie aad fer utilising colar rav 
and other energy for the pu generatiag, transmi storing, 
asing thermo-electricity.” R. f Duan. Dated July wi Pe elatcs 
to a thermopile or ''heliopile" for utilising solar rays and other 
energy ia order to generate a thermo-electric current, which may 
be transmitted directly for use or stored by accumulators. The couples 
are insulated from one another by a material or Tom poeton such 
as glass or gutta-percha or other substance combined with “phosphuret of 
nitrogen" or nitrogen gas in & solution of phosphorus, or it may be asbestos, 
or the like forming a roofing, opaque or transparent, for buildings, and & con- 
tainerfor the couples. Focussing glasses are employed to concentrase the solar 
rays on the exposed junctions, which may be coated with lempblack. A glass 
tube through which liquefied gases or water or steam may is em- 
ployed to cool or heat the unexposed junctions. The pile may be arranged so 
that it may be moved or tilted by means of a plate with holes to receive a 
fastening-bolt, or the apparatus may be on a swivel. The pile may be of oblong, 
circular or other form, and may vary in size from one eighth of an inch square 
to a surface 20 acres in extent. 6 claims. 


14,068. ‘“‘improvements in apparatus or means for collecting and remeving 
from plokiing vats the eoale or magnetic oxide removed from the ugs remped te 
the pickling prooess." 8. 0. Cowgor-Coles. Dated July 7th, 1899. Magnetic oxide 
or scale, removed from plates, is collected from a pickling-vat by a magnetic 
separator, consisting of electro-magnets contained in a copper or other acid-proof 
casing, and connected by wires passed through a tube to terminals on a sup- 
porting bar; the magnets are wound to have like poles downward. These tor 
is removed from the vat at intervals, and the scale brushed or scra off the 
casing. 8 clainis. 


14,207. ‘‘improved telephone apparatus.” L. d. Benard. Dated July 10th, 
1499. Relates to telephonic apparatus for house or other arrangements, and 
embodies an annunciator with contacts for closing the local bell circuit, and a 
switch for changing the signalling and telephone circuits by a combined trans- 
mitterand receiver. A frame with label is mounted on an axle provided with & 
resetting button. The frame is held in its vertical position by a latch spring on 
the armature of the electro-magnet. The armature carries a sp contact for 
closing the bell circuit, and has a resetting leaf spring. Two springs connect 
the indicator and telephohe circuits. A shde rod in connection with one line 
carries a T-piece which makes contact with one or other of the springs. The 
telephone has a microphone mounted on one diaphr in a case, the te 
end of the case being closed by a diaphragm, behind which are the 
magnet coils and the polarising-magnets, 4olaims. 


14,224. "improvements in or relating te Apparato fer Cleom teeny wae 
orders signals, er indications from suet place to anether.” A. U. — 
July loth, 1809. Relates electrical apparatus for transmitting orders, 


signals, or indications from one place to another, and applicable as a military 
or ship's telegraph, or as a speed counter, &c. In one arrangement, the 
receiver is similar in construction to the transmitter, which oomprises three 
pairs of coils symmetrically arranged on a ring-shaped field-magnet to act on 
toe armature of the spindle which carries the pointer. The coils of each pair 
are connected in series with each other and, through the leads, with the 
corresponding coils of the receiver, tbe other ends of tbe receiver 
coils being connected together. The coils of the transmitter are separately 
connected through the leads to tlie fixed electrodes of the electrolytic 
commutator, which comprises a cell containing a suitable electrolyte such 
as an acid or alkaline solution, or distilled water, tbe fixed electrodes 
and two diametrically opposed electrodes mounted so as to be capable of 
rotation within the cell. The electrodes are connected to an electric 
generator supplying alternating, pulsating, or direct current. In operation, the 
movement of the electrodes by the operator produces a variation in the 
magnetic field of the coils which causes the pointers of the transmitter and 
receiver to follow exactly the movement of the electrodes. When direct 
currents are employed the armatures mey be permanently polarised, but when 
alternating or varying currents are used, the armatures are preferably polarised 
by coils connected to a secondary winding of the transformer. The pointers 
may also be rendered dead beat by an electro-magnetic brake soting on their 
spindles. A number of reccivers may be connected in series with a single 
transmitter. Another form of transmitting commutator is adapted to give 13 
indicutions in a complete revolution. ‘The generator is connected to the fixed 
brushes, wh'ch are adapted to make contact with the three arc-shaped 
segments. These segments are mounted on a revoluble insulat block and 
are connected separately to the coi's of the fleld-magnet. A modification of 
this arrangement is described in which a supplementary commutator is 
employed to obtain 24 indications in one revolution of the interes. When the 
indications to be sent are, for example, represented by degrees, minutes and 
seconds, the pointers may make two or more revolutions to indicate 860°, in 
which their spindles are geared to suitable counters indicating the number of 
complete revolutions. ln a modification, the dial plate is formed with a spiral 
scale, and a corresponding spiral groove, extending through two or more com- 
plete revolutions, and the pointer, which is radially extensible, is caused to 
work over the scale by engagement with the groove. A switching arrange- 
ment is also described, which enables the instrament at either of two con- 
nected stations to be used fur both transmitting and receiving purposes. When 
used as a speed counter the movable part of the commutator is operated by the 
rotating body, the speed of which is to be indicated, and the spindle of the 
receiver is geared to a counting mechanism. 10 claims. 


14,235. ‘‘improvemeats in tas for measuring timo eleotrisRy." 
M. Hoeft. Dated July 10th, 1890. A rotary oscillating cec LR bearing & 
pawl drives a rachet- wheel as the circuit is made and broken between a radial 
finger which projects from a jumping disc and a tangential contact-piate 
upon a non-reversal pawl, backed by a spring. The iength of each driving 
interval is determined by a train, ending in an escapement. 6 claims. 


14,250. ‘“‘improvements in or apportalaing to cas for clectrie Wa and 
similar cables." A. Hudson and C. J. Wightman. Dated duly llth, 1899. ooden 
casing for electric light, &., leads is enclosed in a two-part metal case, straps 
securing the metal casing in position. Similar junction-boxes are formed with 
side openings to receive the wood casing for main and branch leads. 2 claims. 


14,828. ''Improvements la jasuiators for the everhead cenducters of electric 
tramways.” W. L. Wise. (The Aotien-Geselleohaft Elektricitatewerke vormals 
0. L. Kummer & Co.) Dated July llth, 1899. Electric railways and tramwayr 
with overhead conductors. Conductors, supports for. — To maintain the trolley 
wire in proper position on curves, one of the arms by which the insulator is 
attached to the span wires is bent upwardly so that the turning moments 
of the span and trolley wires are balanced. The arm may have one or more 
points of attachment for the span wire, or the arms may have itely- 
directed hooks to tit over a span wire that has been fixe In this case a 
slotted bolt and nut secure the insulator on the wire. 4 claims. N 


14,668. “improvements in and connected with movable cieotris Hghts.” N. 0. 
Farrell. Dated July 17tb, 1899. Supporting lamps. Any part of & passage is 
lighted by a conductor from a ring. which slides on a wire extending between 
two brackets fixed on the ceiling or otherwise at the ends of the passage. The 
flexible conductor extends round two pulleys to a ceiling rose, and the ring is 
also connected to a cord which passes round two other pulleys and holds ap the 
conductor iu any position of the ring on the wire. 3 claims. 
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No. 1,225. 


STORAGE BATTERIES IN ELECTRIC 
POWER STATIONS. 


Mr. HIGHFIELD’S excellent paper of May 9th, read before 


the Institution of Electrical Engineers, is another valuable 


contribution to the arguments for the accumulator. Every- 
thing now turns on the ability of manufacturers to supply. 
suitable accumulators and upon the ability of station engi- 
neers to give them proper attention. No doubt much harm 
has been done to the accumulator interest by bad usage of 
their products. As Mr. Highfield pute it, a battery is 
installed; it proves very useful; the load in the station 
grows, and the battery is called upon to do more than the 
duty it was intended for. It falls into disrepair and is dis- 
used, and another bad name is given to the battery. Addi- 
tions to plant often leave the battery out of the family, and 
small wonder that it breaks down. ea 
Mr. Highfield has rejected the regulating cell system, and 
now regulates by the variable pressure booster, 80 designed that 
by varying the field the pressure can be varied from 0 toa 
maximum either way. He uses a double-wound armature in 
one field, each half of the battery being in series with one 
of the armature windings, and the field is varied by a 30- 
point rheostat and a reversing switch so interlocked with it 
as to vary the volte given by each armature from 0 to 50, 
each point serving to vary through two volts. The battery 
centre is connected to the neutral bus bar of a three-wire 
system, and a good type of ‘balancer is employed. One-half 
of the battery may be charged by disconnecting the other 
half entirely from the bus bars and charging through the 
balancer. ‘The battery serves (1) as a controller for station 
pressure ; (2) as a store to allow the generators to be run at 
constant output ; (3) as a general reserve. It is also useful 
in that it will burn out a line fault that might damage a 
generator. | P LI. 4 
Mr. Highfield estimates plant, exclusive of buildings, at 


225 to £50 per kilowatt. Allowing £35 as a usual figure, 


he finds that at a three-hour rate of discharge a battery costs 
as much per kilowatt as the mechanical plant. At a one- 
hour rate the cost per kilowatt is less, and in a lighting 
plant he would put in a battery one-sixth to one-fourth the 
maximum station output, which will carry the peak of the load 
for three hours. The loss in the battery will, it is claimed (we 
think very correctly), be much less than the loss which 
results from badly loaded steam plant. On this question the 
author is sound and accurate, always provided, of course, that 
depreciation is not excessive. In large stations where there 
are more units, the battery need only be of such a size as will 
carry over the slope of the load curve during such time as 
the running units are fully loaded and the extra load is short 
of the load of an additional unit, But obviously in the case 
of very large stations with many unite, a battery has not tke 
opportunities to show results that occur in small stations. 

A tramway station differs essentially from a lighting station 


in ita load ourve. The daily load curve of a lighting station 
; E 
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has one huge peak, with a more or less sudden slope 
from an approximately horizontal line of small load. A 


tramway load has practically scores of maximum peaks, and 


as many minimum, every hour, with a nearly horizontal mean 
all day. This sort of load curve means that the fall station 
capacity is at work all day in order to provide for momentary 
maxima that come along every few seconds. Yet the mean 
load on the station may be as small as 15 per cent. and is 
rarely above 60 per cent. except in large systems in electrical 
parallel. Usually, the author considers, a traction load 
may be run with a battery of one hour discharge capacity, as 
was stated in the ELECTRICAL REVIEW in a recent article, 
and its cost will be £15 to £18 per kilowatt. The author 
fully realises the conditions of a traction load, and its effect on 
the proportions of plant, which amounts to zero as regards 
. the boilers, but is most serious as regards engines, and, 
further, renders economical types of engine worse than 
nominallg wasteful engines. | | 

Mr. Highfield states the ideal system for traction to be gene- 
ration at constant load, 1. e., the economical engine load for, 
say, 16 hours a day. The battery is to take charge of all 
peaks and absorb its charge when the inverse peaks occur, 
and it is to take all the load when this is small, as when 
cars are shedding or turning out. He advises a reversible 
booster to feed the battery, and gives a diagram of the con- 
nections, and a description of the windings and operation, 
with a few curves showing how well the end aimed at has 
been attained. When upwards of 400 cars are operated the 
load will, says the author, be fairly even [for 500 cars it 
may be 80 to 90 per cent. of the maximum if the whole of 
the cars are run in parallel], and little benefit can be got 
from a battery, for unite will be shut down as cars are shedded, 
and the last running engine often runs on steam that 
would otherwise disappear during the night, but it is 
suggested that there are cases where a small all-night service 
could be run, and we know.districts where workers on 
night shifts at collieries and ironworks would provide loads. 
But many large systems are not in parallel ; the feeders are 
independent, and all such feeders are as wasteful as so many 
small stations. Each feeder should then have its own 
battery, and such might be in sub-stations. The reduction 
of the maximum rail return current would enable boosted 
rail feeders to be dispensed with. 

In main-line work the place for the batteries is near the 
various load centres. | ; | 

The cost of a battery is said to be about 7 per cent. 
annually for replating. A battery may, itis stated, have an 
efficiency as high as 84 per cent. The main economy is 
that due to working the steam engines at a steady load, 
while no small saving is effected by shutting down the 
running plant at slack hours of the day or night. 

Mr. Highfield’s paper is an excellent and practical con- 
tribution to the literature on the subject. 


THE case of Hawkes v. The Leyton 
Urban District Council, which has been 
reported in our columns, goes to show 
that a supply undertaker cannot afford to ignore an injunc- 
tion issued by the High Court. When the conduct of the 
defendant Council in permitting a nuisance came before 
Mr. Justice Buckley in March, 1900 (see the ELECTRICAL 


The Law of 
Nuisance. 
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Review, March 28rd, 1900), his Lordship granted a perpetual 
injunction to restrain them from using their gas engines in 
such a way as to cause annoyance, but he suspended the 
operation of that injunction in order to allow the defendants 
an opportunity of replacing the gas engines with machinery 
which would create no nuisance. Presuming apparently 
upon the fact that they are a public body, the defendants 
ignored this mandate, and a writ of sequestration against 
them has now been confirmed by the Court of Appeal. A 
writ of sequestration is issued for the purpose of levying on 
@ person’s property on account of his disobedience to the 
judgment or order of the Court. It may be issued to enforce 
a judgment against a Corporation, and the sequestrators 
may enter upon the real estate of the party and take the 
rents and profite, and also his personal property, and keep 
the same under the sequestration until the act has been 
performed and the contempt purchased. It is unfortunate 
that the Leyton District Council shonld have allowed the 
ratepayers’ money to be expended in useless litigation, 


instead of taking immediate steps to remedy the nuisance 
complained of. 


THE proposal of Mr. Tom Westgarth 
to send a deputation of workmen to study 
the shops and methods of foreigners, has 
been taken up by Cassier’s Magazine, and a meeting of 
manufacturers has been arranged with a view to carrying 
into effect the proposal. We can tell the British workman, 
and the British employer also, what they will find. They 
are not likely to see any but the first rank of workshops, 80 
that we cannot promise them that both in Germany and 
France, as well as in America, they will find shops as far 
behind as they will at home. But they will find shope 
in advance of almost any shop in Great Britain in 
regard to arrangement of tools, driving, ventilation and 
heating. In America they will find the workshops 
heated, even to an uncomfortable degree, for Americans 
like shops to work in that are 10° hotter than 
what is sufficient for ourselves, The Germans also give 
rather excessive temperatures. The workmen will find their 
fellow workmen doing ten hours a day instead of nine, or 
the eight hours that the A.S.E, professed to think worth a 
six or eight months’ strike. On the other hand, the 
employers will find in the best German shops the fullest 
regard paid to comfort, and each man provided with a proper 
place to change and hang his clothes, and facilities for work- 
ing. One break a day will usually be found, but a good 
deal of intermediate munching seems to be practised during 
the long morning of the single-break day, though with the 
shorter English workday this ought to be needless. The 
chief thing for all to notice will be the system of stores and 
tool rooms, the abundant supply of excellent small tools and 
gauges, and the complete absence of dirt and untidiness. 
We often think that if the officials of the A.S.E. had been 
half so solicitous for the well being of the men as they pro- 
fessed to be when asking for an eight hours’ day—to cover 
their attempt to control the shops—they would have 
demanded more attention to the civilised amenities of life in 
the shape of lavatory accommodation and shop cleanliness. 
If the workmen who form the proposed deputation are of the 
right sort, they will bring back with them some strong argu- 
ments against the restricting policy followed by their prin- 
cipal Union, and they should also bring back some pretty 
strong arguments to hurl at their employers, for they will 
realise how hopelessly inadequate are many shops in their 
equipment; they may also, perhaps, recognise how much 
such inadequacy hus been the outcome of Union resvrictions, 
That the programme should be educational, if well carried 
out, we do not doubt, and it is to be hoped both sides will 
learn and profit by it. Mr. Westgarth says the men do not 
believe what is being done abroad, and hence their attitude. 
But the masters know, and yet how many of them have 
said to their men, ** Abroad they do this and that,” and then 
proceeded to carry it out in its entirety, including the part 
which may appear to be non-productive? The deputation 
ought to be a combined one, for faults exist on both sides. 


The Westgarth 
Proposals. 


Vol 48. No. 1,225, May 17, 1901.] 


THE ELECTRICAL REVIEW. 


827 


THE MOTOR CAR EXHIBITION. 


THE Automobile Club, and Messrs. Oordingly, the pro- 
prietors of the Motor Car Journal, jointly, are to be heartily 
congratulated on the success of the third annual show of 
motor cars which has just closed at the Agricultural Hall, 
Islington. It was far and away the best show of its kind held 
in this country, and the enormous advances now being made 
in the motor car industry cannot be better illustrated than 
by comparing it with its two predecessors. 


Tue BRIGHTON ELECTRIC VOITURETTE. 


In the show of 1899 and 1900 the number of cars 
exhibited were approximately 100 to 150; in 1901 it was 
nearer 300. š 

The attendance on the opening day, Saturday, May 5th, 
was a record, and the number of visitors on Monday, 
Tuesday, and Wednesday of the show week was exceptionally 
large. The excellence of the exhibits speaks volumes as to 
the moving spirit that pervades and predominates the whole, 
and the improvements in the cars are most marked. 
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The electrical exhibits are yet greatly in the minority, and 
our readers can appreciate the reasons. With petrol or steam 
cars there is almost, no limit to the distance that can be run; 
on the other hand, electric cars need recharging after a run of 
from 80 to 80 miles. This difficulty is rapidly being solved by 
the facilities afforded for recharging at central electric light 
stations, such as at Chelsea, &c., as well as by the enterprise 
of many business firms who have electric light, and are 
opening their premises for the same purpose. The Auto- 
mobile Club are preparing a list of electric charging stations, 
with maps. 

The electric motors, batteries, controllers, and carriages 
have all had to be specially designed and proved, and this 
ioneer work has been of a most arduous character. The 
ew who have succeeded, against every discouragement, are to 
be commended. l 


To take the electrical exhibitors in the order of the official 
catalogue :— | 


Stand 12.—National Motor Carriage Syndicate, Limited, showed 
“The Brighton electric voiturette to seat two, with occasional seat 
in front. Equipped with two 2-H.P. Joel patent electric motors. 
Speed, 600 revolutions per minute; weight of each motor, 100 lbs.; 
36 cells of Rosenthal’s patent accumulator, to give 160 ampere- 
hours, cells made up in four sets of eight cells, and one set of four 
cells for portability. Total weight of carriage, 17 cwt. Has several 
times gone from London to Brighton, 53 miles, hilly road, with 
one chee of electric current, taking 16 units in all, at 3d. per 
unit, = 4s. 

Electric coupé. To seat two inside, with occasional seat, and also 
seat for driver. Carriage ready for electric motors and batteries 
shown separately. 

Joel patent 2-1.p. electric carriage motor. Weight, 100 lbs.; 


CW's f} gnare 
zT L! 


THE OPPERMANN ELECTRIC VICTORIETTE. 


speed 600 revolutions per minute with 32 volts. 'This motor has 
eight poles with armature revolving outside, and is fixed in a cradle 
ready for mounting on underframe. The motor, when finished, is 
completely encased in an aluminium cover and protected from dust 
and water. 

Four sets of eight cells, Rosenthal patent batteries; weight of 
each cell 232 lbs.; output, 160 ampere-hours at 20 amperes. Recent 
tests give 15 watt-hours per lb. of complete cell, which is claimed to 


be the highest record hitherto attained. These cells we described in 


‘our issue of April 5th. 
Two cells shown in parts. 


Back View (Case removed). 


Stand 13.—Carl Oppermann.—The Oppermannielectricivictoriette, 
independent weldless steel tube frame; tangent wheels, 27 in. and 
30 in. diameter, fitted with 2 in. solid rubber tires; 3-H.P. Opper- 
mann electric motor; safety key, combined volt and ampere-meter ; 
electric lamps; battery of ''Flambeau" accumulators. Range of 
travel on one charge of th: battery, 40 to 50 miles. Three speeds 
and reverse controlled by one lever. Weight of car complete 
18 cwt. 

Stand 14.—The Doe Portable Electric Light and Power Syndi- 
cate, Limited. A new primary battery; an American invention, the 
chief features of which are stated to be the absolute constancy of 
the voltage and the ease with which the batteries can be recharged 
when run down, without recourse to auy external source of electric 
supply. 

Mand 17.—The Meyra Electric Company, Limited, showed dry 
batteries for ignition on motor cars, motor cycles, gas engines, &c. 

Stand 22.—City and Suburban Electric Carriage Company.— 
Victoriette. As supplied to Her Majesty the Queen. Seated for 
two inside. Capacity on one. stated to be 35 to 40 miles at 
20 miles per hour; cycle type wheels with 3 in. pneumatic tires. 

i D 
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Victoria, rear-driven. Seated for two inside, with coachman and 
footman outside; 3 in. pneumatic tires. ; 

Laudaulette.—Seated for four inside, with coachman and foot- 
man outeide. 

Grand hansom. A luxurious vehicle, specially designed for 
private use. Seated for two inside, with driving seat in rear. 

Omnibus. Seated for 15 persons. Capacity on one charge said 
to be 25 miles at 10 miles per hour; 3 in. best solid rubber tires. 

Stand 47.—Le Carbone (late Lacombe & Cie.) showed their“ Sans 
Pareil” dry cells, for electric ignition of automobile carriages, 
yachts, tricycles, bicyles, &c. It is claimed for these cells that they 
are foremost in output and length of life. Carbon brushes for 
dynamos and motors, rheostats aud sparking pieces were also shown. 
These will be of great interest to electric carriage builders for their 
motors and controlling gear. 

Stand 51.— The Canadian Electric Vehicle Company.— One 
“ Standard " electric victoria to carry three persons, also box seat for 
driver and footman. Carriage body built by Messrs. Morgan & Co., 
Limited; batteries by the “Ideal” Battery Company; electric 
work by the Still Electric Motor Company. 

One four-passenger sporting dog-cart, the Dundee." This type 
of vehicle has been specially constructed for Highland and hill- 
climbing work, fitted with Still’s patent 6-H.p. duplex carriage motor 
of special winding, and with six-point reversing controller, arranged 
to drive at various speeds of about 2, 4, 8, 10, 12, and 14 miles an hour, 
built extra strong for hard work; supplied in 100 or 200-volt 
types, according to requirements; fitted with 80 Ideal“ storage 
batteries. 

One English-built electric phaeton, constructed to carry two, three 
or four persons. 

One Canadian-built “ doctor's " 30-mile three-wheel electric“ run- 
about," fitted with 40 “ Ideal" storage batteries. 

One standard type Oxford electric phaeton, fitted with 4-H.P. 
" Still " patent motor. 

3-H.P. Still's patent electric carriage motor, showing special wind- 
ing as applied for hill-elitabing work. 

Still’s patent six-speed electric controller. l 

Stand 52.—The “Ideal” Storage Battery Company (Shippey 
Bros., Limited).—Samples of 8, 12, and 16-plate “ Ideal" batteries 
for motor car propulsion in 70, 90, 120, and 140 ampere-hour 
capacity, suitable for working electric vehicles for 30, 40, 50 and 60 
miles’ run on one charge of battery power. 

Special light-weight accumulators for working spark coils. 

One 8-volt Ideal lighting set for electric carriage lighting, with 
lamps complete. 

Specimen cells for various purposes. 

Stand 85.—British and Foreign Electrical Vehicle Company, 
Limited.—An interesting display of electrical motor vehicles and 
batteries as follows :— ' 2E | X 

Chariot, type A, to carry four people and run 40 miles on one 
charge. u | 

Chariot, type B, to carry four persons, and to run 40 miles on one 
charge. 

Victoria, with interchangeable brougham body, for two people 
and a driver, to run 20 miles on one charge, for town use. 


One only needs to examine the complicated arrangement 
of boiler, engines, and mechanism of the steam cars work- 
ing at 180 lbs. pressure, or the great number of working 
parts, oiling pipes, and controlling handles of the petrol 
cars, to appreciate the extreme simplicity and ease of con- 
trol of the electric carriages in comparison with either, 
whilst the comparatively noiseless movements of the electric 
carriages, and the absence of all smell and vibration, bave 
made them very noticeable, and they have been much appre- 
ciated. The fact that no restrictions were placed upon their 
continued running in the large arena of the Hall, whereas 
the petrol cars were only allowed in for a short period, is 
an evidence of their safety and other advantages above 
enumerated. | 


— — - — - 


A NEW THEORY OF WIRELESS 
TELEGRAPHY. 


M. Ru DO BLOCHMANN, in the Rerue Generale des Sciences, 
February 15tb, makes an important contribution to the 
theory of wireless telegraphy, which throws a great deal of 
light on certain phenomena, for which, hitherto, no satis- 
factory explanation has been given. For instance, why can 
wireless telegrams be transmitted to a greater distance over 
sea than over land, and why are horizontal antenn:e less 
effective than vertical antennæ ? 

These questions, according to M. Blochmann, are com- 
pletely answered by taking into consideration the electrical 
condition of the medium through which the electric waves 
are transmitted. This medium is the atmosphere near the 
earth's surface, and the author points out, what has usually 
been forgotten, that this medium is not in a state of elec- 
trical equilibrium, but is subjected to a severe electric strain 
by the permanent electrostatic charge in the earth. The 


presence of this charge gives rise to a considerable electro- 
static strain in the atmosphere near the earth's surface, which 
strain may be represented by a series of equipotential surfaces 
enveloping the earth, as the layers of a bulb surround the 
central core. At sea these equipotential surfaces are regular 
and parallel to the earth’s surface, but on land they follow 
such inequalities as high buildings, cliffs, mountains, &c., 
and are consequently bent and twisted like the geological 
strata of an Alpine region. 

The vertical antenna of a transmitting apparatus pierces 
these equipotential surfaces in a normal direction, and the 
disturbances produced by the intermittent charges of elec- 
tricity sent into the wire have their greatest effect in an 
axial direction. Violent oscillations in the equipotential 
surfaces over the end of the wire are produced by the 
periodic variations of potential at the end of the wire, much 
in the same way as waves are produced on the surface of a 
pond by dropping a stone into it. As the waves in the pond 
spread out over the level surface of the water, so the electric 
waves spread out in every direction along the equipotential 
surface, following all the irregularities of its surface. 

Electric waves used in wireless telegraphy do not, accord- 
ing to this theory, propagate themselves in straight lines, 
like waves of light, or very short Hertzian waves. Hence 
we have an explanation of the well-known fact that wireless 
messages can be transmitted between antennæ whose tops 
are, owing to the curvature of the earth, invisible from one 
another.  Irregularities in the equipotential surfaces, as 
might be imagined, obstruct, to a certain extent, the passage 
of electric waves over them, and, as a consequence, the 
distance to which messages can be transmitted on land is not 
so great as at sea. Experiments made at Mt. Blanc have 
shown that mountainous regions are unfavourable to wireless 
telegraphy. 

A horizontal antenna is comparatively ineffective because 
the maximum potential disturbances at ita terminals 
are not normal to the equipotential surfaces. Another 
important deduction which may be made from Blochmann’s 
ingenious theory is that the antennæ of wireless telegraphy 
apparatus set up on the edge of a cliff or on a steep hillside 
should not be vertical, but nearly perpendicular to the slope 
where they are fixed. 

In a country with an irregular surface, the ends of the 
antenn:w of the transmitter and of the receiver, though of 
the same length, may not pierce the same equipotential sur- 
face, and if so this will detract considerably from the efficiency 
of the transmission. The wireless telegraph engineer in 
secking to fulfil this requirement of theory may have to 
make the antenne of different instruments of unequal 
length, or fix them at a certain angle to the vertical. 

M. Blochmann does not attempt to explain why long 
antenne are more effective than short antennęæ, but this 
appears to be completely explained by the theory of Prof. 
Slaby, who has shown that the potential oscillations in a 
wire connected to earth are like the vibrations in an elastic 
rod fixed at one end, and therefore greater at the free end 
the longer the wire is. By combining the contributions of 
Slaby and Blochmann, we arrive at a theory of wireless tele- 
graphy, which, if not complete in every detail, appears to be 
correct in the main, and which should be of the greatest 
value to those engaged in the erection and working of wire- 
less telegraph stations. lor instance, Blochmann's theory 
would lead us to predict that the presence of highly elec- 
trified clouds between a receiver and a transmitter would 
render the transmission of messages less effective by the dis- 
tortion they would produce in the equipotential surfaces ; 
whether or not this has been observed in practice we do not 
know. 


$ 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion tn this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙ c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


„ CRESCENT " writes :—“ Can you tell us whether there are any 
private electric trolley wire tramways running anywhere in Great 
Britain which cross public roads, and which have not had to get a 
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provisional order from the Local Government Board? We have a 
small tramway in hand to be used for the purpose of carrying bricks 
from one part of a large brickfield to another, where three public 
roads have to be crossed. The District Council gave sanction to 
cross these roads, but they now think that they have not powers to 
grant the application; their clerk has written to the Railway 
Department of the Board of Trade, and they want to know under 
what general Act the scheme has been provided. Part of the tram- 
way is at present in existence worked by horses and is entirely 
over private ground; the roads mentioned are simply country 
lanes running over the fields, and do not belong to the Council. 
Can you give us any information on the subject, as to whether it is 
necessary to bave a provisional order in a case of this sort; and if 
you know of any such tramways in any part of the kingdom ? " 


^," We are uot aware of any private electric trolley-wire tram- 
ways running anywhere in Great Britain with or without the 
sanction of the Local Goverament Board; nor do we think that 
the Local Government Board has any concern with such matters. 
The erection of trolley wires over a highway is a matter which 
primarily concerns the highway authority, 
and over which the Board of trade, as 
hereafter appears, exercises a certain amount 
of control. 

With regard to the main question 
put by our ndent, namely, Can 
the local authority authorise the erection 
of lines over private roads? it is our 
opinion that the District Council, as 
highway authority, would have ample 
jurisdiction to give their consent to 
wires being erected across public ‘streets 
and highways. On this point we would 
further refer our correspondent to a 
query put to, and an answer given by, us 
in our issue of May 4th. Seeing that consent 
may be given to the erection of wires 
across highways, it would seem to follow 
that similar permission could be granted in 
respect of private roads. 

Several queries have been addressed to 
us upon the point whether provisional orders 
are necessary in cases of this kind, and 
we have always expressed the view that a 
provisional order is not essential for the 
erection of a private installation—or even 
for an installation, the object of which is 
partly to light the premises of its owner, and 
partly to supply current to neighbours. It 
is necessary to point out with reference to 
the erection of cables or wires across 
streete in pursuance of some scheme which 
is not sanctioned by provisional order or 

ial Act, that by Sec. 4 (1) of the 
lectric Lighting Act, it is provided as 
follows: — Where, in any case, any 
electric line or other work may have been laid. . . over or 
across any street (which includes highway) for the purpose of 
supplying electricity, or where any electric line or work so laid down 
or erected may be used for such purpose, otherwise than under and 
subject to the provisions of a license, order, or special Act, fhe 
Board of Trade may, if they think fit, by notice in writing, require 
that such electric lines shall be used only in accordance with the 
such conditions and subject to such regulations for public safety as 
may be prescribed.” Having these provisions in mind, we have 
always recommended persons in the position of our correspondent to 
consult the Board of Trade before erecting any works across the 
highway. 

Should it be of any advantage to “Crescent,” we might be able 
to give the names of some of the tirms who have consulted us with 
reference to starting an installation without a provisional order. 


TELEPHONES FOR TRACTION SYSTEMS. 


THE enormous advantages of facilities for communicating with the 
power station from any point on the line, have led to the installation 
of telephone connections in the feeder pillars on practically every 
tramway operated by electricity in this country. The very neat and 
simple line of apparatus which has been standardised by the General 
Electric Company (1900), Ltd., especially with a view to fulfilling the 
requirements of such a service, has been widely adopted for this 
purpose. 

Obviously, there is no need of means for calling up feeder pillars 
from the station! The apparatus at the pillars is, therefore, exceed- 
ingly simple, consisting of nothing more than a plug box, shown in 
the adjoining illustration. This is made entirely watertight, and 
is provided with lightning arresters (for overhead circuits) on the 
terminals, which are highly insulated. "There are four plug holes, 
which extend right through the box, so that they cannot get choked 
up. These contain springy contacte, to ensure good connection with 
the plugs. The two terminals of the box are connected with two 
wires, which run into all the feeder pillars and depdts on the system. 

The line inspectors are provided with portable telephone sets, 
each consisting of a telescopic receiver and transmitter combined, 
thoroughly waterproof, and built to stand rough usage. The leads 
end in a four-way plug, which can be inserted in the sockets either 


side up with the same effect, so that a mistake is impossible. This 
set, as will be seen from the tigure, can be packed in a very small 
space and carried in a leather slung pouch, or in the pocket. 
The connections are so arranged that upon the insertion of the 
plug in the socket at a feeder pillar a bell is rung at the power 
station; the caller listens at the receiver until he is answered vivå 
voce. There is an induction coil in the plug box, which is connected 
with the microphone and receiver by the act of inserting the plug. 
The connections are of a novel and interesting character; their 
dispositioh at first sight leads us to suggest that the induction coil 
might be dispensed with, but we are informed that excellent speech 
is obtained. A study ofthe various details shows clearly that much 
labour and thought have been expended on the production of instru- 
ments combining the maximum of efficiency with the minimum of 
weight and cost. 

Every tramcar also carries a hand combination, with which thc 
driver can call up the power station in any emergency. 

The case of depot stations differs from that of feeder pillars in that 
it is necessary to provide for calling up from either the depót or the 
power station at will, while still making use of the same two wires ; 


PORTABLE TELEPHONE SET, AND FgEDER PILLAR PLUd Box. 


this is accomplished by the use of a hand magneto at the power 
station, and a magneto bell at the depót in series with a condensers 
Thus the depótcan be rung up from the power station, yetthe two wire. 
arc always on open circuit to direct. currents when no one is speak- 
ing. At the depot a hand combination set is used, permanently con- 
nected to the system, but provided with a switch in the handle; 
the act of lifting the latter and gripping it calls up the power 
station, exactly in the same way as the insertion of the plug at a 
feeder pillar; in fact, in some instances the hand combination is 
fixed in the feeder pillar instead of using a portable set. It should 
be noted that no battery is required with this system, except the 
one at the power station. " . 

The system has been adopted by upwards of 24 British electric 
tramways. ö 

It is, of course, equally as suitable for police and fire alarm 
purposes as for tramways, the plug boxes being fixed in pillars 
or wall boxes; for instance, at Tottenham the District Council has 
installed a large number of fire alarm stations on this system, 
which have already proved the value of such ready means of com- 
munication. 


—À—— 
LEGAL. 


ATKINS & APPLEGARTH v. CASTNER-KELLNER ALKALI COMPANY, 
LIMITED. 
(Continucd from page 791.) 
Ox Saturday Mr. M. A. Adam was re-examined by Mr. Astbury. — 

Mr. AsrBURY: With regard to Nolf, it has bcen suggested that if 
the defendants’ rocking process were rocked one way, and then 
stopped fora few moments, then turned up the other way and 
rocked again and stopped for a few moments, it would be nothing 
more than Nolf. If it were, do you think it would be any good ?— 
I do not think it would. 

Further re-examined: No electrician, reading the plaintiffs’ speci- 
fication, would imagine that fig. 5 was intended to be a working 
drawing ?—The plaintiffs recognised that there would be some 
caustic produced in the electrolyte. They provided means for 
counteracting the ill-effects of this amount of caustic which they 
thought would necessarily get back in some degree into the elec- 
trolyte. In the plaintiffs’ specification he saw nothing else but 
directions ta make the process continuous. It seemed to witne 
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that in the whole of that apparatus the idea was to electrolyse into 
a moving surface of metal. 
Mr. AsTBURY: It was suggested that Donkin's specification was 


simply to produce sodium, and that the plaintiffs specification was . 


nothing more. Donkin was dealing, was he not, with the extrac- 
tion of gold from ores, and the production of an article which 
was extremely valuable as compared with soda ?— That was so, and 
he did not find in Donkin any directions as to how much or how 
little sodium he required to get in his mercury. 

Further re-examined: He did not see any suggestion of the 
problem which the plaintiffs held to, set out in Donkin. Donkin did 
not in any way suggest the advisability of avoiding the production 
of caustic soda in the electrolyte. Donkin expected it to be pro- 
duced, and provided a cell which the caustic soda and chlorine 
so produced would not attack. 

Questioned as to Petri, the WiTNEsS stated that he had never 
heard of its being used. 'The date of Petri was 1886. In 1892 
Castner took out a patent for an invention which, in his view, was 
similar to the plaintiffs. There were no drawings in Petri, to begin 
with. You could not get a current of electricity to pass through 
water. In Petri, so far as the water went, there was no provision 
for making it work at all. 

Is there any passage in Petri's specification in which the difti- 
culties which the plaintiffs seek to solve were even suggested ?—No. 

Was there any possibility of a machine or apparatus if con- 
structed and used—if possible—as suggested by Petri avoiding or 
curing these difficulties ? —No. 

Mr. DuGaLp CLERK, examined by Mr. TERRELL, said he had 
considered Atkins and Applegarth's specification. "They did what 
they proposed to do to get rid of the effect of the local action and 
counter-electromotive force. The invention in the first claim was 
general, viz., an improved means for separating alkaline from earthy 
metals by means of a moving or flowing body of mercury. In the 
defendants’ specification he found the same thing as was described 
in the plaintiffs’ specification, operating with the same results, and 
by the same means. He had considered the alleged anticipations, 
but he did not find in any one of them anywhere described the 
plaintiffs’ invention. In Nolf he found a decomposing vessel for 
decomposing salt and getting the sodium into a body of mercury 
forming the cathode. There was not a flowing mercury cathode. 
The process described by Nolf was intermittent, so far as the charg- 
ing and discharging of the mercury was concerned. Nolf contained 
exactly the mischief which Atkins and Applegarth tried to get over. 
The difficulty was the fact that mercury, when charged with sodium, 
had a very great tendency to act upon the electrolyte, and notwith- 
standing the electrical forces acting, there was a strong tendency 
for the sodium to go into the water and produce caustic soda. 
The difficulty was to keep up the continuous strength of the 
cathode, and to prevent the sodium going into the water when it 
was not wanted. Petri’s invention was not devoted to the economic 
production of caustic soda at all. The porous cells in Atkins and 
Applegarth did not contain in any way the mischief of the porous 
cells in Petri. | 

Questioned as to Donkin, the WirNESs said that the problem that 


Donkin sought to solve, was a different problem to what Atkins and 


Applegarth sought tosolve. In Donkin there was no suggestion or 
desire to produce soda. Donkin's invention might succeed very well 
for the purpose for which he proposed it. He did not find, in 
Donkin, Atkins and Applegarth's invention. 

Cross-examined by Mr. BousriELD: There was no novelty at all 
in the plaintiffs’ specification, except the suggestion that you were 
continuously to remove the mercury amalgam, and supply fresh 
mercury. The mere movement was nothing, but it was the 
removing which was important. That was the only point which 
could be suggested as novel at this date. There were only two 
ways of removing amalgamated mercury—one continuously and the 
other intermittently. Nolf proposed to remove it intermittently. 
Atkins and Applegarth proposed to do it continuously. A dipping 
action once in 24 seconds was Nolf’s idea to remove it intermit- 
tently, but not Atkins and Applegarth’s, which was to move it con- 
tinuously. In Atkins and Applegarth the amount of electromotive 
force was reduced toa minimum. The defendants’ plan was to let 
the electromotive force be what it liked and to utilise it. 

The hearing was adjourned till Monday. 


Li 

On Monday Mr. DucaLp CLERK, further cross-examined by Mr. 
BovusFIE Lp, said that he was of course of opinion that the flowing of 
the mercury was an advantage, but the most important factor was 
the removing. Atkins and Applegarth required to make their cir- 
culating apparatus go fairly fast. 

Mr. BousriELD: In the defendants’ apparatus they were enabled 
to get out their sodium as quickly as they got it in by the use of the 
cathode ?— The WiTNEss agreed. 

Prior to this date did anybody, either in text-books or in speci- 
fications, ever tackle the problem of getting sodium out of mercury 
when once it was in ?—They had to rely on getting it out by means 
of water. 

I put it to you that in Donkin you have every essential feature of 
the plaintiffs’ specitication ?—In words there was no essential differ- 
ence. There was a circulation and a layer of mercury, and there 
was a movement of the mercury so as to discharge. But Donkin 


showed no drawings, and did not give anyone an idea of a flowing 


cathode at all. 

Questioned as to Petri, the WrTNESS said that there was no idea 
giveu of a moving cathode at the time of charging. Questioned as 
to Nolf, he said that taking the process as a process for manufactur- 
ing amalgam intermittently he did not say that it could not be 
done, but he did not think it would be successful commercially. 
There was no difficulty in the flowing of the mercury or inanything 


else which a practical electrician could not surmount. He had said 
that in Petri the amalgam would stick to the inside of the porous 
pot. He had made no experiments on the subject, but his experi- 
ence told him that the amalgam would close up the pores of the 
pot. He had read the evidence of Mr. Adam,.his partner in the 
case, and agreed with it. He was not present in Court when Mr. 
Adam gave his evidence. 

Re-examined by Mr. TERRELL: If you were treating your 
apparatus in such a way as to get hypochlorates, caustic soda, or 
chlorates you were wasting the current so far as the production 
of sodium was concerned. The tendency to form those chlorates, 
hypochlorates, or soda was greater when the sodium became rich. 
The process which in effect prevented the formation or discouraged 
the presence of rich amalgam was an invention which would tend 
towards the economy of current; whether that was by reducing the 
electromotive force or by chemical action. When they had an 
amalgam of sodium and mercury in contact with water a chemical 
deposition took place—that was to say, when sodium was produced, 
and hydrogen given off. That was a known chemical decomposition. 
The tendency for that decomposition to become accelerated was 
increased as you gotricher in sodium. There was no doubt that the 
defendants had improved on Atkins and Applegarth in regard to a 
flowing mercury cathode. Donkin in no way offered an explanation 
of the problem which Atkins and Applegarth tried to solve. In 
Donkin there was no idea of economising electromotive force or 
current. In Donkin the problem was not one to produce sodium 
economically at all. There was no sufficient indication in Donkin's 
specification to enable a skilled person to work Atkins and Apple- 
garth at all. In Petri there was nothing to show a man working 
Atkins and Applegarth how you might economise current. 

Mr. E. J. Bevan, examined by Mr. ASTBURY, said he was a 
Fellow of the Institute of Chemistry, a Fellow of the Chemical 
Society, county analyst of Middlesex, and in practice asa consulting 
and analytical chemist for upwards of 20 years. He had had con- 
siderable experience in electrolysis. He was present in Court when 
Mr. Clerk was first cross-examined. When salt was electrolysed 
with a still mercury cathode, the resistance to the current increased 
as the mercury became richer in metal. As soon as you turned your 
electric current into the electrolyte with a mercury cathode, 
hydrogen formed at the mouth of the cathode at once, and increased 
as the sodium got richer. If it were desired to produce the sodium 
amalgam in the mercury to the best advantage, it was advisable 
to prevent as far as practicable the formation of caustic and 
hydrogen. It was impossible to avoid it entirely. There was 
always a particular amount going on. The Witness at this stage 
gave the Court the results of different experiments which he had 
made for the purpose of determining the time and depth of 
diffusion in mercury of sodium deposited in it. 

Further examined, the WITNEss said that it was a fact that you 
could get the sodium out of the mercury by water, but if you coupled 
it up with a current you could do it more rapidly. That was 
scientifically known before the date of Atkins and Applegarth’s 
patent. If the mercury was kept in a state of being mixed up, you 
could get the sodium out of the mercury by means of water, pro- 
vided you made the water surface large enough. If you used a 


Short circuit arrangement you could get it with & much less 


surface of water. Speaking as a chemist, he was of opinion 
that Atkins and Applegarth's specification was of value and useful 
and above anything which had been shown prior to that date. 
Atkins and Applegarth told them to at once remove the sodium 
from the action of the water, and to his mind that was the essence 
of the claim. He did not find in Nolf, from beginning to end, a 
suggestion of the useful process described by Atkins and Applegarth. 
He knew Petri's water system—electrically it would not work. The 
problem which Donkin wished to solve had no bearing on the 
problem which Atkins and Applegarth sought to solve. The purpose 
of Donkin's patent was to extract gold from ore. 

This evidence closed the plaintiffs’ case. Mr. Terreli put in the 
patent granted to Atkins and Applegarth. 

Mr. MOULTON pointed out that the defendants did not admit that 
the plaintiffs had any title to it. 

Mr. TERRELL next put in two agreements dated November 15th, 
1897, and April 7th, 1898, made between Atkins and Applegarth of 
the one part, and the Commercial Development Corporation of the 
other part. The learned counsel also put in an agreement dated 
April 17th, 1901, made between Atkins and Applegarth of the one 
part, and Mr. F. E. Smith of the other part, and also a certified 
copy of the register as to the state of the register on April 22nd, 
1901, viz., long after the action was commenced. 

Mr. MouLrTON said he was quite prepared to fight out the case on 
the merits, but when the proper time came he should maintain that 
the patent in question did not belong to the plaintiffs, but was 
registered in the name of somebody other than the plaintiffs. 

His LORDSHI said on looking through the agreements, the result 
of them was that the Commercial Development Corporation were 
equitably entitled to the patent under the agreement of November 
29th, 1897, and that Smith had bought the patent subject to that 
agreement. He (his Lordship) thought the plaintiffs were entitled 
to zo on. 

Mr. TERRELL said that after that expression of opinion that 
would be the plaintiffs' case. 

Mr. AsTBURY said that before Mr. Fletcher Moulton addressed 
his Lordship on behalf of the defendants, he should like to make 
some observations on the legal aspect of the matter, and also on the 
evidence. With regard to the question of title, after his Lordship's 
expression of opinion, he did not propose to say one word. The 
first point his Lordship would have to decide was what was meant 
by a moving mercury cathode? He submitted that the value of a 
moving mercury cathode was enormous. A misstatement of theory 
did not matter at all, unless it led the person who was working on 
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the process to do his process wrongly. The learned counsel then 
cited to his Lordship, cases bearing on this proposition, and the 
a ring was again adjourned. 


Mr. MourTosN, in opening the case for the defence, said that if it 
had been merely a question of saving time, he should have been 
tempted to submit that the plaintiffs’ case had broken down on their 
own evidence as regards infringement. But he thought it would 
be best if they tried his Lordship's patience and asked him to hear 
the whole case and the whole of the defence set up by the 
defendants. He should submit to his Lordship that both on 
invalidity and infringement the plaintiffs’ case broke down. On 
hearing and reading the evidence that had been given, he must 
frankly confess that he thought his Lordship had a very hard task 
to get at the real facts and the real substance of the ease from the 
statements of the witnesses. It was natural that that should be so 
in a case involving scientitic principles. He should put before his 
Lordship a short history of the theory and method of making caustic 
soda electrolytically by the use of mercury. "There were two or 
three things here which, as far as he could see from the evidence, 
were in inextricable confusion. The words back electromotive 
force " appeared to him to be used by the witnesses in two or three 
different senses. The theory and practice which the defendants 
were about to prove was this:—The first idea of making soda from 
salt electrolytically was the obvious way—and the way Sir H. Davy 
did it—of simply taking a strong solution of lime, and passing a 
current through it, leading the current in tbe solution to electrodes 
of some substance which could not be attacked. Since that was 
tried it was discovered that there were two very great disadvantages. 
The first was that the caustic soda was formed by the sodium 
which came to the anode instantly combining with water 
in the brine solution, and therefore you never could get your 
soda free from salt. Consequently the product was a mixture of 
soda and salt, useless for commercial purposes. The other diffi- 
culty was that this was formed in an electrolyte in which chlorine 
was set free. The tendency was for the chlorine to attack the 
eaustic, so that this method of electrolytically decomposing brine 
got to be looked upon as a matter of making hypochlorates rather 
than making caustic soda, because the caustic soda was made 
in a form practically useless as it was mixed with salt. They then 
interposed a porous diaphragm between the two electrodes that to a 
certain extent kept them apart, in which case you would not get 
hypochlorates, but a mixture of soda and salt on the one side and 
the chlorine would mainly go off on the other. That was an improve- 
ment, but it was not what you would call a flourishing industry. 
Of course it was evident that if the soda was made in a 
form free from the salt it could not be solely by elec- 
trolysis, because if so, it must be in the electrolyte, and 
thus in the presence of brine. Therefore you had to get a 
decomposition of salt. The sodium had to be formed in your 
electrolytic cell, but it must not attack the water. The idea struck 
many people of using mercury as a cathode because it amalgamated 
immediately with the sodium, while the chlorine went off on the 
other side. The electrical consequence of that change was that 
you had to use a distinctly higher electromotive force, because it 
was harder to tear your sodium apart and to hold it until it was 
absorbed in the mercury than it was to decompose your sodium in 
circumstances when it at once attacked the water and turned into 
soda. To decompose with an iron anode, if an earlier process were 
followed, you would want 2:3 volts to do the work. To use a 
mercury anode you would want 3:2 volts, or less than half as much 
again. The amalgam when taken off could be made to give up its 
sodium. It was evident that apart from the mere cost of the plant, 
that was a very much more practical method of making soda, 
because although it required a certain amount extra -of electro- 
motive force to do it, it gave you soda with absolute 
purity. That represented the knowledge of the world prior to 
the date of the patent in question. Certainly the world 
knewithat. He did not think that any more practical or plain de- 
scription of a workable apparatus to obtain pure soda could be given 
than that of Nolf. That was a plain and very ingenious embodi- 
ment of those principles which were perfectly well known to elec- 
tricians at that time. Although he should not stop then to describe 
Nolf, in order to prove his words, he should later on ask his Lordship 
to follow him with regard to Nolf, and to see if he had not 
described his invention properly. It might be asked then very 
prudently that when they had got a way in which they could pro- 
duce this pure soda with only a slight excess of electromotive 
force over an imperfect method which gave them products so 
much less commercial value, why was not this practically used ? 
It was not practically used for this reason. Although sodium 
amalgam in the presence of water ultimately gave up the 
sodium, it did so very slowly, and it was not at all easy to get 
it rapidly to disgorge the charge. His Lordship must remember 
that they were not dealing with stuff which was sold by ounces, but 
by tons. It was sold at about £6 to £8 a ton, or about 11d. a lb., and it 
necessarily had to be made very cheaply in order to compete with 
those chemical products which were made all over the country. 
This process was theoretically perfect, and you could make 
absolutely pure soda with very little electromotive force, and you 
could get it out, but it was troublesome to get it, and it would 


. require a great deal of mercury to do it. That was more or leas the 


state of knowledge at the date which was important. So far as the 
manufacture of soda was concerned, the method of using mercury as 
a cathode had not taken practical shape. Here then came the 
plaintiffs’ patent. He did not wish to say hard things of a patent 
he was attacking, but he did not think he should make his meaning 
clear to his Lordship if he did not explain the light in which he 


E. Coo 


presented this patent, and in which he should place it by his 
evidence. The main stream of invention was done by the inventors 
who really worked out problems, understanding them first, 
and then working them out, and afterwards giving practical 
solutions which the world could take advantage of. But 
side by side with these inventors there was always a class of 
persons with an imperfect knowledge, not very competent in learn- 
ing or mastering the difficulties of a subject, who put forward 
patents which were absolutely useless, utterly unpractical, and 
those patents usually died from an attack of fees. But if they 
were kept alive for any reason whatever, it might very well happen 
that the real inventor discovered a-way of solving the problem, and 
then these patentees spring up and show some apparent resemblance 
between what they suggest in this unpractical manner, and what 
the real inventor has succeeded in showing, and then they come and 
claim he has infringed their invention. The alternative is their 
being paid off, or an expensive lawsuit. His (counsel's) case was 
that this patent came at time when what was wanted was prac- 
tical improvements, when the theory was known, when what was 
wanted was a useful machine from a practical point of view. The 
plaintiffs had invented nothing that was practicable, or that could 
assist anybody. The defendants did not use it. There was merely a 
superficial similarity, which, when it was looked into, completely 
disappeared. In 1892 Mr. Castner, an inventor of great ability—- 
recently dead - came upon an idea which was a very clever one. It 
occurred to Mr. Castner that if he took the charged mercury as an 


anode, and iron as a cathode, and passed a current through it, then. 


he could accelerate the combination of the soda. By his invention 
he got his soda in a perfectly pure form, and rapidly. He would 
charge it in one vessel, and use it as an anode in the other, and use 
the whole in one circuit. The consequence was that he did it 
promptly, and disgorged as he got it. There were many different 
ways in which he could do that, He ultimately decided on the 
simple method of rocking, which exactly carried out the theory. It 


was a system of pouring mercury from the gorging cell into another 


cell where it disgorged. It was obvious you could use quite a 
moderate amount of mercury, because you were able to disgorge so 
quickly. Mr. Castner did what Nolf did. Nolf tipped it up and 
drew it off. The defendants united the two cells, and by tipping 
they poured from the gorging to the disgorging cells. The descrip- 
tion that Castner gave as to the management of this was the only 
good practical direction that you could give. 

bate LonpsHIP: There is a continuous flow backwards and for- 
wards ? . 

Mr. MourToxN: Yes, it is like the tide. That is the substance of 
the steptaken. That is the substance of what we did, and by which 
we made the thing commercially useful. The only thing from Nolf 
was the intervention of the disgorging cell, and then we added the 
intermittent movement. What he was going to show was that the 
plaintiffs’ invention was a useless one. He was quite prepared to 
admit that there was a distinction between the plaintiffs’ and Nolf's, 
and a difference which was clearly expressed in the specification. 
But it was a difference which made a question of infringement quite 


.unsustainable. He was going to point out to his Lordship that the 


very essence of the plaintiffs' invention was having a conducting 
support to a film of mercury. His learned friends had asked 
whether up to this time a moving mercury cathode had ever been 
used. The answer was no. But none of these were used before 
Castner came. The right question would have been whether any 
were ever used until after Castner. The Castner process which was 
improved upon by Keliner was the one that really solved the pro- 
blem. Donkin's was a perfectly sensible aud practical method, 
and that instrument procured an excellent mercurial amalgam, 
Then there was a N circulation. In the defendants it was 
intermittent —a tidal flow. The moving mercurial cathode of the 
2 75 had very particular characteristics, but it could not be 

tter than Donkin's, which worked without the slightest 
“cooking;” nothing could be more simple in the whole of 
its construction than this, and it was exactly as described. 
The plaintiffs’ specification had to be read fairly to every- 
body, to the plaintiffs, to the public, to future inventors, and 
to those who had previously been at work. And the most important 
thing to find out was what the plaintiffs said to the public they had 
done. He contended that there must be no false suggestion in a 
patent. He did not say that a man might not be ignorant of what 
he had done. He did not say that there might be no blunders, but 
the substantial suggestions in the patent must be true. The speci- 
fication was evidently written by men who did not under- 
stand what they were writing about. The learned counsel then 
dealt in extenso with the plaintiffs’ specification, and contended that 
it was invalid for want of utility. He submitted that the invention 
in every respect was a retrograde step. Nobody suggested that it 
had ever been worked. The whole basis of the plaintiffs patent 
was to show how much better the manufacture could be carried out. 
If the plaintiffs were right in saying that the way in which they 
did it was not only not better but very much worse, he submitted it 
would be an abuse of the patent law if the patent were allowed to 
stand. That was an outline of the case the defendants proposed to 
make witk regard to the utility of the patent. He would deal with 
the law on the case and the cases cited by his learned friends when 
he replied after the evidence. 

Mr. JAMES SWINBURNE, examined by Mr. MourTos, said he was 
acquainted with the plaintiffs’ specification, and also with the 
alleged anticipations. 'These methods of working with mercury 
were on a considerable scale at the time of plaintitfs' specification. 
On the decomposition of chloride and sodium between iron and 
carbon electrodes the electromotive force required would be 
between 4 and 6 volts. The back electromotive force was not a 
very definite thing. It depend upon circumstances. Nolf’s was a 
practical scheme for producing amalgam of sodium by means of a 
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mercury cathode. In that case you could get the sodium amalgam, 
but the question would be how to get the sodium out in order to 
make soda. In the plaintiffs’ specification there was no suggestion 
of how to get the sodium amalgam out. The plaintiffs’ specification 
was very obscure. It did not say anything as to how you were to 
deal with the amalgam. The first to suggest a practical commercial 
method of getting the sodium off the amalgam rapidly was either 
Castner or Kellner—he could not say which of them. "That wasthe 
invention which made the process a commercial one. So far as the 
charging was concerned, he did not see any distinction between 
what the defendants did and what Nolf did. With regard to dis- 
charging, the defendants poured off their discharged mercury into a 
porous cell, Nolf ran his out by tilting—at least he suggested it. 
When the defendants ran it off, they ran it off into the disgorging 
cell. There was nothing corresponding to the disgorging cell in the 
plaintiffs’ specification. Donkin had got it out, but in an expensive 
way. Donkin's directions were quite clear. If you drew off like 
Donkin or Nolf, you got mercury amalganfall right. Both Nolf and 
Donkin would work successfully if they had a method of disgorging 
rapidly. There was no difficulty in the charging, which was well 
knowa. In Donkin there would be a regular flow of the mercury. 
The flowing of the mercury made no difference in the charge. You 
must let the mercury lose ita fluidity. 


for that. Of courae it was important that the mercury should be 
pure. So far as taking the sodium was concerned, the 
plaintiffs apparatus did not enable them to use any less 


electromotive force—or very little. But to get caustic soda 
they wasted it. There was nothing in the plaintiffs’ 
specification to show that they contemplated charging less highly. 
Plaintiffs’ fig. 5 was not practicable at all. He did not see in the 
defendants’ arrangement any arrangement of film or lamina, as 
spoken of in plaintiffs’ specification. 

The hearing was again adjourned. 


On Wednesday last week Mr. SwINBURNE was cross-examined by 
Mr. TERRELL, and said that when plaintiffs’ patent was addressed to 
the world it was known that mercury would absorb sodium when 
presented to it by electrolytic process. It was known that that 
electrolytic process could be done by chloride of sodium solution. 
It was known that a chloride of sodium solution submitted to 
electrolysis would in some conditions simply split up the chloride of 
sodium, and in other conditions split up the water as well. 

Can you say whether it was known ?—You can find it, no doubt, 
in several books—undoubtedly in Faraday. 

Was it known that under certain circumstances instead of getting 
sodium chlorine you might get hypochlorites and hydrogen ?—Yes, 
it must have been known at that date. 

You cannot say of your own knowledge whether it was or not ?— 
I cannot remember whether it was known in 1891. 


Was it known that by electrolysis of a solution of sodium you could 


evolve hydrogen and get chlorate of soda ?—Yes; you have to apply 
heating to do that properly. Ithink I knew these things in 1882. 
They are quite old. 

It was known that you could get by electrolysis something in the 
nature of an amalgam between ammonium and mercury ?—Yes, that 
was old. 

Ammonium was not a metal ?—No. 

Was it supposed at any time that hydrogen was a metal ?— Well, 
some people believe it now. 

- Was it supposed that you could get an amalgam of mercury and 
hydrogen ?—I think I bave heard of it. 

If you have decomposition so as to evolve hydrogen, hydrogen 
will be on the cathode ?— Yes. 

And if hydrogen is on the cathode, it will offer resistance to the 
current ?—Yes, you can put it in that way. 

It was also known that sodium in contact with water decom- 
poses ?—The witness replied in the affirmative. 

Producing or releasing hydrogen and combining with oxygen ?— 
Yes. | . 

That might be said to be a chemical reaction, and an electrical re- 
action ?—Yes. 

Cross-examination continued: Donkin brought back his mercury, 
and had continuously to get back sodium in it. The sodium in the 
slush or water had to be decomposed. At the date of the plaintiffs’ 
patent, he did not think that people making caustic, thought of 
mercury at all. That was only due to Castner’s patent. Donkin 
did not try to put tons of sodium into the mercury. Economy of 
energy was comparatively a less important factor to Donkin than 
the plaintiffs; probably economy of energy, and keeping the 
electrolyte free from sodium, were not present to Donkin's mind. 
The keeping the sodium from coming into the electrolyte was some- 
thing which neither Donkin nor Petri had any reference to. 

What is your definition of electromotive force ?— The difference 
of potential between any two points in a circuit measured by the 
amount of work done. 

What is your definition of counter-electromotive force ?—An 
electromotive force going against the current and thereby tending 
to prevent the flow. It does not act as a resistance, although a 
resistance also tends to prevent the flow. 

What is a cathode? The words cathode and anode are only 
used electrically in connection with electrolysis ?—Yes. 

When you talk of anything else but electrolysis, you talk of ter- 
minals ?—Yes. 

And the cathode and anode must be conductors ?—Yes. 

And part of or connected with the conductor from the dynamo ?— 
Yes. The Witness explained that the words cathode and anode 
were not used very strictly. 

Questioned as to Atkins and Applegarth’s specification, the 
Witxess stated that the patentees in some places use the 


He found directions in Nolf - 


word “cathode” as meaning the mercury, in some places as 
meaning the mercury in combination with the metal support, 
and in some places as tbe place where the metal was. 
Questioned as to the alleged infringement, he said that the whole 
rocking process in the defendants’ machine was completed in 
12 seconds. The rocking process was slow, steady and continuous. 
During the whole period of time that the electric current was passing 
and electrolysis was taking place, the cathode was moving in relation 
to the anode. The surface of the mercury was always the cathode. 
Atkins and Applegarth's patent was the first time when moving mer- 
cury was ever used forelectrolysing salt. In one sense that was a sub- 
stantial cause of the success in electrolysing salt because it allowed 
the sodium to be removed from the electrolyte. A moving cathode 
was valuable for removing sodium, but not valuable for the pur- 
poses of amalgam. Attention was called to the benefits of a mov- 
ing mercury cathode in consequence of what Castner did; not 
because of what Atkins and Applegarth did. | 
Re-examined by Mr. BovusriELD: Nolf's was a practical apparatus 
so far as it went—in getting the sodium into the mercury. There 
might be in Nolf slight mechanical inconveniences in charging 
and discharging, but there was no difficulty in doing Nolf. Nolf's 
was not as good as the defendants’ apparatus. From an electrical 
point of view as to waste of energy and getting the caustic into the 


. electrolyte, there was no defect in Nolf which could prevent the 


apparatus from being used commercially. 'The real defect was that 
the apparatus was not complete, because it did not show means for 
separating the sodium from the amalgam. Petri disclosed the 
continuous process. Donkin and the defendants produced quite a 
weak amalgam. Donkin would probably make a stronger amalgam 
than the defendants. | 

. Lord KRLVN, examined by Mr. BovusrFIELD, said he had read the 
Bpecification of Atkins and Applegarth, had seen the defendants' 
apparatus working, and had seen the other specifications. Nolf 
allowed the mercury to be at rest and removed the amalgam from 
time to time. The couuter electromotive force was not a thing to 
be evaded, but to be overcome, in obtaining & commercial product. 
You could not abolish counter-electromotive force, or subetantially 
reduce it by anything referred to in the plaintiffs’ specification. 
He regarded Nolf's as being a practical arrangement. Donkin's 
arrangement of having an even layer of mercury was much better 
thanthe plaintiffs’ arrangement. He had studied the specifications 
of Petri, Nolf, and Donkin, and he did not see any practical diffi- 
culty in any of them in carrying out the processes there described. 
He did not think that the plaintiffs’ specification told the world 
anything which it did not know before. 

Cross-examined by Mr. TERRELL: The cost of electrical energy 
was a large proportion of the cost of electrolysing salt. It was well 
known that, according to the nature of the electrode you had in the 
electrolysis, you would get different results. He was a patentee 
himself in this branch of electrolysis. 

When you gave evidence in the last case you were of.opinion 
that stationary mercury, as described in Kellner's provisional speci- 
fication, was better than flowing mercury ?— The best way was to 
move one or other of the two compartments over fixed mercury, 
instead of letting the mercury flow. He thought that the mercury 
ought to be kept as quiet as possible relatively to the vessel con- 
taining it. j 

It is essential, in this process, for commercial success, that the 
sodium should not be entirely discharged from the sodium amalgam 
in the water cell ?—The WrrwEss did not agree. | 

Cross-examination continued: He took & patent in 1898 (18,522 
of 1898) for flowing mercury. He thought that was & good inven- 
tion at the time he made it, and a great improvement on the method 
he was designing at the time. 

By means of a flowing stream of mercury you get rid of the 
liability of the sodium coming out as soda in the electrolyte ?— You 
were bound to get some. 

I suggest to you that Atkins and Applegarth, although they say 
“ you will get soda formed in the electrolyte" were mistaken in that, 
except to an infinitesimal amount, and that they really get very 
little soda ?—I think they get a great deal of soda formed through 
inequalities in different parts of the cathode. 

The object of Atkins and Applegarth, as disclosed by the specifica- 
tion, was an impossible one in the way described, because they 
could not evade the counter-electromotive force. They had to 
overcome it. One of the things the patentees said was that they 
wanted to get the sodium amalgam out of the region of the 
electrolyte. By that they would economise energy, and they would 
prevent the electrolyte being contaminated by caustic soda. 

Does not the whole of the plaintiffs’ specification, speaking as to 
a chemist, say this:—'' You will get oxide of sodium whatever you 
do, and I am telling you the means of getting rid of it, so that it shall 
not interfere with your future electrolysis " ?— The plaintiffs did net 
say that they wished to minimise the making of caustic in the outer 
chamber. 

The specification did not convey to him the idea that they were 
trying to form a sodium amalgam as their principal object. 

Re-examined by Mr. BousFiELpD: At the date of Atkins and 
Applegarth's patent there was room for a practical apparatus working 
on known principles. 

Mr. E. T. SMITH, manager of the defendants’ works, also gave 
evidence in support of the defendants’ case, and the hearing was 
again adjourned. i 


On Thursday last week Mr. Surra was further examined, and said 
that in his opinion Atkins and Applegarth added nothing to the 
theoretical or practical knowledge of the subject in question. They 
confused it. There was noladvantage in Atkins and Applegarth's 
apparatus over either Nolf or Donkin, It was an advantage that 
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the mercury should be mixed up so that no part should be locally 
charged. He thought that Atkins and Applegarth’s apparatus was 
the worst in this respect. He had actually worked Donkin’s 


apparatus and it formed mercury amalgam with great ease. It 


worked with as good a percentage of efficiency as their own machine. 
It worked at an efficiency of 90 per cent. He had worked the 
Atkins and Applegarth’s apparatus as well as he could, and gave 
it every chance that he could possibly give it. The total per- 
centage of efficiency of caustic and amalgam was from 40 to 50 per 
cent. 25 percent. was the most foramalgam. It went as low as 11. 
In Es opinion caustic soda so mixed up could not be a commercial 
article. 

This being the defendants’ case, Mr. MovrroN addressed his 
Lordship on the whole ofthe evidence given. He said that the 
Patent Law had never forgotten the principle on which the 
monopoly for patents was originally declared to be within the 
English common law, viz, that there must bea new and useful 
invention, and that if it was so the Crown might make a grant 
. for a monopoly for a limited time for that invention, but that grant 
was subject to all the conditions of validity to which grants from 
the Crown were subjected, viz., that there must be no false suggestio 
to the Crown. Inthe present case the plaintiffs had a patent not 
for anything new, but for a better way of putting in practice old 
knowledge. The more the case had gone on, the more he felt it 
important to look exactly into what the patent was, because he 
thought they had been much too favourable to the plaintiffs' speci- 
fication by reading in it a great deal which was of later date than 
the patent itself. So farasthe formation of sodium amalgam was con- 
` oerned, it was well known at the date of the plaintiffs’ specification 
that by passing an electric current through a solution of lime 
between a carbon anode and a mercury cathode, you could pass 
sodium into the mercury, and that you could draw it off, and use it 
as sodium amalgam for any purpose that you wanted it. The 
learned counsel then referred to the specifications of Nolf, Petri 
and Donkin, and submitted that from the evidence given it was 
clear that Atkins and Applegarth had told the world nothing new, 
aud that really their apparatus was a retrogression as compared with 
those of Donkin, Nolf and Petri. 


On Friday last week Mr. Movutton, continuing his argument on. 


behalf of the defendants, eaid that both figs. 1 and 5 of the plaintiffs’ 
specification were impracticable, and neither of them would do what 
the patentees said they would. The plaintiffs had a somewhat 
curious defence to fig. 5. They said that fig. 5 was only a diagram. 
His LonpsHiP said that their point was that what was in the 
specification explained and described what was in the picture. 

Mr. MourToN replied that fig. 5 was very much like the drawings 
they used to make at school to explain mathematics. -He would 
now come to the two claims in the plaintiffs’ specification for the 
purpose of interpretation. First, there must be a compound cathode. 
Next, therc must be an isolation of the mercury as a film during 
the time it was acted upon; and thirdly, there must be intensity 


of action during that period. There were three things which were ' 


not to be found there at all; there was no pouring in and out for 
the removal of the mercury; there was no flux or re-flux acting 
upon the mercury, and there was nothing about low charging. 

His LoRpsHIP: The poorness of the mercury? 

Mr. Mobrrox: The poorness of the mercury. No, nothing what- 
ever. Continuing, the learned counsel said that after Nolf there 
came the discovery of the method of disgorging by means of an 
electric current. In the tipping movement used by the defendants, 
whether it was done quickly or slowly, the defendants borrowed 
nothing whatever from the plaintiffs. The plaintiffs had not got 
the pouring in and out and the low charging, and his case was 
that there had been no infringement at all. 

Mr. TERRELL then replied on the whole case on behalf of the 
plaintiffs, at the conclusion of which his Lordship reserved judg- 
ment. | 


Tae Mayor, &c., oF MIDDLESBROUGH v. THE IMPERIAL TRAM- 
WAYS COMPANY, LIMITED. 


BEFORE Mr. Justice Wright in the King’s Bench Division of the 
High Court of Justice, on Thursday last week, the case of the Mayor 
and Corporation of Middlesbrough v. the Imperial Tramways Com- 
pany, Limited, was heard. Mr. Manisty, K.C., and Mr. Cunning- 
ham Glen were counsel for plaintiffs, and Mr. Carrington for the 
defendants. The action was brought to obtain an injunction 
restraining the defendant company from causing a nuisance by 
watering their lines to such an extent as to make the road slippery 
and muddy, and dangerous to passenger, bicycle, and other traffic. 
Mr. Manisty, in opening the case, said the action was brought 
by the Attorney-General, at the relation of the Mayor and Corpora- 
tion of Middlesbrough, against the Imperial Tramways Company, 
Limited, who, by virtue of a provisional order, have a right to run 
tramways through the borough of Middlesbrough, and to use elec- 
tricity as motive power. The claim was for an injunction to 
restrain the defendants from pouring water on to their lines in such 
quantities as to cause the highway to be in a wet and dangerous 
condition in respect of its use by the public, and for damages. The 
method of watering the lines adopted by the defendants was by 
means of a large movable tank of water attached to the rear of a 
cat, the water running from the tank on to the rails through two 
iron spouts about 1 in. in diameter. In that way the rails were 
flooded by the water flowing over the paved margin of the rails, 
and the slippery surface produced made the roadway dangerous to 
traffic, eapecially to cyclistes, and a nuisance to ladies and others 
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who crossed the roadway. The electric trams began to run in 
1898, and in the following March, in consequence of complaints 
from persons who had sustained injuries by falling from their cycles 
in crossing the wet tramway, the Corporation gave the defendant 
company notice to cease watering and abate the nuisance. The 
nuisance, however, continued for some time, although Mr. Robin- 
son, the managing director of the company, reduced the diameter 
of the pipes. The defendant company also agreed to submit a 
special car or tank to the Corporation for approval, but they had 
failed to do so. The nuisance continued until 1899, but was con- 
siderably abated in 1900. The defendants, he understood, said that 
the use of water was essential to the proper and safe working of 
the lines by electricity. Plaintiffs said the lines could be cleared 
of the mud without the use of water and by the use of brakes or 
appliances attached to the cars. He would call evidence to show. 
that the excessive watering had caused subsidences to the road's 
surface and consequent damage which the Corporation had had to 
make good. For these reasons the plaintiffs asked for an 
injunction. 

Mr. Frang BAKER, borough surveyor at Middlesbrough, gave 
evidence as to the excessive watering of the roadway and the con- 
sequent damage and nuisance as stated by counsel. 

His LonpsurP said it was evident that the nuisance had ceased 
some months before the date of the action, and he wished to know 
what the object of the Corporation was. 

Mr. Manisty said it was to prevent a recrudescence of the 
nuisance in future. 

Mr. CARRINGTON said his contention was that there had never 
been any nuisance at all. 

Mr. GEO. ANDERSON, inspector of nuisances at Middlesbrough; 
Mr. C. T. Jonson, borough engineer and surveyor at Thornaby, an 
adjoining borough through which the electric trams run; Mr. 
STEPHEN Barron, of Eaglescliffe; Mr. RICHARD ARCHIBALD, a 
Middlesbrough alderman; Mr. GEonaE BAINBRIDGE, town clerk of 
Middlesbrough, gave evidence as to the nuisance caused by over- 
watering; and Mr. C. A. BAKER, consulting electrical engineer, of 
Piccadilly, said that in his opinion water was not the proper thing to 
use to cleanse the rails of electric tramlines as it led to a loss of 
electricity. The best way of cleansing the lines was by hand tools. 

Mr. CARRINGTON submitted that there was no cause of action 
existing when the action was brought, and that there was never any 
nuisance. One reason why the defendant company was compelled 
to use water was the abominable state of the roads in Middlesbrough 
which caused dust and grit to get into the tramlines. As to the 
amount of water used, he might mention that one tank watered 
134 miles if filled four times, and then there was half a tank full 
left. Roughly speaking, one tank full watered two miles. They 
made an alteration reducing the size of the pipe to 3ths of an inch 
in August of last year, and that had been used ever since, and there 
had been no complaints. The system of watering the lines com- 
plained of wasinusein Plymouth, Bolton and Leeds, and other places, 
including London. In Bristol they used a pipe ;ths of an inch in 
diameter. In none of these towns had there been any complaint of 
nuisance. 

Mr. James CLIFTON ROBINSOx, electrical engineer of the London 
United Tramways, to the Bristol Tramways, and managing director 
and engineer to the defendant company; Major CARDEW, retired 
major of the R.E., and now a consulting electrical engineer; Mr. 
Cosmo W. Gorpon, manager of the Dublin Electrical Tramway 
Company; Mr. H. Mayer, surveyor to the Borough Council of 
Hammersmith; Mr. Everson, the manager of the Plymouth 
Corporation Tramways; Mr. WAREHaM, general manager of the 
Leeds City Tramways, and some further witnesses from Middles- 
brough were called. The professional witnesses said it was abso- 
lutely necessary to use water for the safe working and cleansing of 
the tramlines. 

His LoRDSEHIP, in giving judgment, said that by the admission of 
the plaintiff Corporation the nuisance ceased early in December, 
1899, and that action was not commenced till February, 1900, no 
communications having passed between them and the defendant 
company in the meantime. No damage had been proved by the 


‘Corporation, and complaints by cyclists seemed to be at the root of 


the matter. In his opinion the action failed, and must be dismissed 
with costa. 


THE Lonpor County CouNcir v. Tas METROPOLITAN 
ELECTRICO SUPPLY COMPANY. 


THIS case came before the Court of Appeal, composed of Lords 


Justices Collins and Stirling, on Thursday, the 8th inst., on 
the appeal of the defendant company from au order of Mr. 
Justice Farwell, dated April 25th last. The case raised a 
question of interpretation of a scction of the London County 
Council (Improvement) Act, 1899. When the Act was passed the 
defendant company had a generating station and works for the 
purpose of electric lighting in Sardinia Street, the whole of which 
was required to be taken by the County Council for the purposes 
of the new street from Holborn to the Strand. A statutory 
bargain was arrived at between the parties, which was embodied in 
Sec. 58 of the Improvement Act. The dispute arose under Sub- 
sec. 7, which provided in effect that the Council before the date of 
conveyance and lease of the new site (which the Council had to 
provide for the company), should pay or secure to the satisfaction of 
the company a sum equal to the costs of erecting and fitting up & 
new generating station upon the new site with new plant of a 
capacity to generate and supply electrical energy to an output of 
not less than 4,000 kw. The plaintiffs contended that this meant 
that they were only bound to provide a sum equal to the costs and 
expenses of erecting and fitting up a new gencrating station with 
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new plant ofa capacity to generate and supply electrical energy to 
an output of not less than 4,000 Kw., and that they were not bound to 
bear the expense of a new plant of a capacity to generate and supply 
electrical energy to an output of 5,000 £w., or any number more than 
4,000 xw., on the ground that under unusual circumstances & more 
powerful plant might be required to generate and supply 4,000 kw. 
The defendants, on the other hand, contended that the sum claimed 
by them was based on the station and plant being of a capacity to 
generate and supply such output as a matter of practical com- 
mercial working, and that it was impossible for them to generate 
and supply an output of not less than & fixed amount without 
having, in addition to the minimum plant capable of generating or 
supplying such an amount temporarily, spare or extra plant in case 
of a breakdown or repairs. Mr. Justice Farwell held that the 
plaintiffs were right in their contention, and granted a declaration 
to that effect. Hence the present appearance of the defendants. 

Mr. Cripps, K.C., Mr. Butcher, K.C., and Mr. Sargent appeared for 
the appellants; and Mr. Haldane, K.C., Mr. C. E. Jenkins, K.C., 
and Mr. Methold for the respondeuts. 

At the conclusion of the argument, Lord Justice CoLLINS, in 
giving judgment, said it was obvious that in order to ascertain what 
sum was to be paid by the County Council they must have a decision 
hy competent persons on questions of fact. It was substantially 
agreed that the matter must go to an arbitrator as to some part of 
the matters in dispute, and it had been thought desirable to antici- 
pate the arbitration by taking the opinion of the learned judge as 
to the construction of a point of law arising upon the section in 
question. The short point of law which the learned judge had to 
decide was whether as a matter of law the arbitrator was to be 
debarred from allowing, and therefore calling upon, the defendants 
to pay for anything more than for such engines which could fairly 
be graded up to 4,000 xw. It seemed to him that if he were sitting 
asa judge bound to disengage the question of law from that of fact, 
he should come to the conclusion that in the section in question 
the proper directions would be that the sum to be paid would be 
for such plant as would be required to generate for a reasonable 
period under all conditions, such as might reasonably be anticipated 
an energy of not less than 4,000 kw. Dealing simply with the 
matter as a judge directing a jury, he could not lay down as a matter 
of law that nothing more than four machines of a capacity of 
1,000 KW. would be required to accomplish that purpose, nor on the 
other hand could he lay down that anything more would be 
required. That would be for experts to determine, and if they said 
that four euch engines were not competent in an ordinary com- 
mercial sense to carry out the obligation imposed upon the plaintiffs 
of continually supplying an output of 4,000 kw., then the County 
Conacil must find the money and pay for anything more that was 
required. He thought the appeal should be allowed. 

Lord Justice STIRLING cóncurred. 


Hawkes v. Leyton UnRAN District Councin.. 


THE case of Hawkes v. Leyton Urban District Council on Thurs- 
day, May 2nd, came before the Court of Appeal, composed of Lords 
Justices Collins and Stirling. 

Mr. H. TRRRELL, K.C., said this was a motion for an order 
staying the issue of a writ of sequestration which Mr. Justice 
Buckley ordered to issue against the defendants on Tuesday. The 
action was brought by a resident in Leyton to restrain the 
defendants from creating a nuisance by reason of their electric 
lishting’ works. Mr. Justice Buckley last year made an order 
restraining the defendants from carrying on their electric lighting 
works so as to cause a nuisance to the plaintiff. The case came 
before the Court of Appeal on the appeal of the defendants, and 
then the order of Mr. Justice Buckley by consent was amended by 
limiting the injunction to.a nuisance by reason of the gas engines 
used by the defendants. A notice of motion was served in March 
last for a writ of sequestration to issue against the defendants on 
the ground that, notwithstanding the injunction, the defendants 
still continued to cause a nuisance by noise and vibration by the use 
of gas engines. Mr. Justice Buckley heard the case, and took a 
strong view against the Council, and ordered a writ of sequestration 
to issue. From this decision the defendants gave notice of appeal, 
but they now asked that the writ of sequestration might be stayed 
until the appeal was heard. The learned counsel stated that if this 
were not done the whole district would be thrown into darkness. 

Mr. AsTBURY, K.C., for the plaintiff, snid that the defendants had 
committed a grave contempt of court, but he should not object to 
their Lordships expediting the hearing of the appeal. 

In the result it was arranged that the appeal should be heard on 
Monday, May 6th, the plaintiff undertaking not to issue the writ of 
sequestration until after that day. 


The case came before the Court of Appeal, composed of Lords 
Justices Collins and Sterling, on the 6th inst., on the appeal of the 
defendant Council against an order of Mr. Justice Buckley made on 
April 30th, that a writ of sequestration should be issued against 
them for disobeying the injunction granted in April last year 
restraining the defendants at the suit of a resident at Leyton from 
carrying on their works in connection with electric lighting in such 
a way as to cause a nuisance by noise and vibration. On two occa- 
sions the operation of the injunction was suspended on undertak- 
ings given by the Council, on whose behalf it was stated that they 
were erecting steam plant which would be no nuisance. Upon 
appeal this Court confirmed the order of the Court below, but 
limited the injunction to noise and vibration by the use of gas 
engines. The steam plant had since been brought into operation, 
aud it war represented that the gas engines were now only worked 
lor certain hours a day as auxiliary to the steam plant. The 


called and said that the plaintiff was frequently calling u 


plaintiff, contending that the Council had broken their under- 
taking and disobeyed the injunction, applied for the writ of 
sequestration which Mr. Justice Buckley granted on the ground 
that the defendants had deliberately and wilfully idisobeyed the 
order of the Court. 
Mr. H. Terrell, K.C., and Mr. Dibdin, K.C., appeared in support 
of the appeal, Mr. Astbury, K.C., and Mr. A. Beckett Terrell for the 
laintiff. 
f Their Lordships found that there had been a breach of the injunc- 
tion, but the writ would lie for a week so that defendants might 
have an opportunity to make application in the matter to Mr. 
Justice Buckley. 


The case came before Mr. Justice Buckley, in the Chancery 
Division of the High Court of Justice, on Tuesday, this week, when 
an application was made by the Council for modification of the 
order for sequestration granted against them by Mr. Justice Buckley 
and confirmed by the Court of Appeal. 

Mr. Henry TERREL.., K.C., for the Council, said that the order 
of the Court of Appeal was on May 8th, and on May 9th at a 
special mecting of the Council, at which all members were present 
with the exception of four, a resolution was unanimously passed 
that the clerk should be instructed to make this application for the 
purpose of telling the Court that the Council were not aware until 
the motion for sequestration was made that there had been any 
breach of the order or undertaking; that it was their intention to 
strictly obey the order, and their desire to apologise to the Court 
for their disobedience. These resolutions were proved by an 
affidavit of Mr. Atkins, the chairman. He (the learned counsel) 
now asked that the writ of sequestration be discharged upon the 
Urban Council undertaking not to use the gas engines except in the 
case of emergency. 

Mr. AsTRURY, K.C., for the plaintiff, left the matter in the hands 
of the Court. j . 

Mr. Justice BucKLEy said he desired to know exactly what the 
defendants intended to do in respect of increasing their existing 
steam plant, and for the purpose, would direct the motion to stand 
over for a month, and suspend the writ of sequestration for that 
period. By consent he would make an order that the defendants 
were not to work the gas engines at all, but would give them liberty 
to apply to be relieved of that order in case of any emergency 
making it necessary to work the gas enginos. 


BIRNBAUM v. SIMON, Berry & Co. 


In the Lord Mayor's Court, on May 3rd, before the Recorder (Sir 
Forrest Fulton, K.C.) and a jury, the case of Birnbaum v. Simon, 
Berry & Co., came on for hearing, and was disposed of. The 
plaintiff, Mr. Isadore Birnbaum, telephone manufacturer, trading as 
the Berliner Telephone Company, 117, Queen Victoria Street, sued 
the defendants, Messrs. Simon, Berry & Co., manufacturers and 
dealers in electrical fittings and electrical bell accessories, Upper 
Thames Street, to recover the sum of £14 13s. 8d. for telephones 
supplied. Mr. Compton was counsel for the plaintiff, and Mr. 
Sinclair represented the defendants. 
' The PLaINTIFF said that on January 24th last he called at the 
defendants place of business and saw Mr. Simon, one of the 
partners of the defendant firm. He (plaintiff) had sample telephone 
instruments with him, and Mr. Simon, after inspecting the 
instruments, ordered duplicate sets to be sent to each of their 
branch establishments at London, Birmingham, and Manchester. 
There were seven instruments to each set. As a condition 
for further business to be done, he placed the defendants' firm on 
his best factor’s terms. They were to receive the preferential dis- 
count of 20 per cent., which was allowed to the factor. There was 
no mention made at the time that the gcods were to be sent on 
approval, or that they were to be sent on the terms of sale or 
return. He (plaintiff) had never sent out a single instrument on 
sale or return. The order was n sale out and out. The telephones 
were delivered on the same afternoon, together with ordinary 
invoices. No exception was taken to the form of the invoice. On 
January 25th, he received a letter from the defendants in the 
following terms :—-“ We have your favour of the 24th to hand. We 
beg to point out that it does not agree with the terms of our letter, 
and we cannot order same. For goods supplied, say in January, 
same are paid for between March 4th and 10th, of which please 
make a note, and if this does not agree with vour terms, please 
advise us, arid we will return the samples forthwith.” On February 
26th the telephones were returned. Up to that moment it bad not 
been suggested that the instruments had been supplied on sale or 
return. l 

Mr. VALENTINE Hort, traveller for the plaintiff, said he had been 
in the telephone trade for seven or eight years, and he had never 
heard of telephones being supplied on the terms suggested by the 
defendants, on sale or return. 

Mr. PHILIP FREDERICK SIMON, partner in the defendant firm, was 
n them 
for orders for telephones, but they had had no demand for them. 
On January 24th he had an interview with the plaintiff who showed 
him the good qualities of his instruments. He told the plaintiff 
that they did not do business in telephones, but that they were 
always open to do business in any new fine. If he (plaintiff) cared 
to send triplicate samples to each of their respective branches he 
might do so. There was no mention of terms, as it was not 
necessary. It was the custom with a great many manufacturers, 


‘who knew they were dealers in electrical goods, to send them 


samples of new lines of goods for them to submit to their branches, 
and through their representatives to show clients and the trade ia 
general to see if any business could be done.’ If, after the sample 
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had been out tive or eight munths no good result was proved, then 
the samples were returned and they were credited for the value. 
That was the arrangement he understood was made in the present 
case. When goods were ordered by the firm, the orders were 
generally entered into an order book. The goods now sued for were 
not entered in the book. Telephones were generally ordered in 
pairs, but the telephones sent by the plaintiff were single instru- 
ments. 

Mr. Mossopr, of the firm of Mossopp & Co., electrical engineers, 
Queen Victoria Street, was called for the defendant, and said his 
firm dealt in telephones. It was the custom in the trade to receive 
sample instruments, which were returnable, particularly so in the 
case of single instrumepts, which could not be of any use except as 
& sample. 

Mr. PLATO, also a member of a firm of electrical bell and tele- 
phone manufacturere, stated that the custom, according to his 
experience iu dealing with wholesale houses, was to return samples 
if the firm was not in a position to deal with them any further. 

The RECORD ERB, in summing up to the jury, said that the 
defendants, in order to establish a custom, must prove au 
immemorial condition of things and a usage extending over a period 
of time which was reasonable. It was for the jury to say whether 
the defendants had proved any such custom as they sought to make 
out. If the defendants had proved a universal and reasonable 
custom which could be grafted on to the contract so as to j.stify 
them in not making any payment, then they were entitled to 


succeed in the action. If they had not succeeded in doing that, 


there must be a verdict for the plaintiff. 
The jury found a verdict for the plaintiff for the amount claimed, 


Tur River PLATE CONSTRUCTION COMPANY, LIMITED. 


IN the Court of Appeal on 6th inst, before Lords Justices Collins 
and Stirling, judgment was given in the appeal by Mr. Charles 
Bright from a judgment of Mr. Justice Farwell, who had refused a 
motion by the appellant asking that an award made in the matter 
of the arbitration between the River Plate Construction Company, 
James Capel & Co., and Charles Bright might be set aside on the 
ground that it was void by reason of its uncertainty, and that the 
arbitrator had not properly heard and determined the matters in 
dispute according to the provisions of an agreement betwcen thc 
parties of August 10th, 1899. | 

The appeal was argued before the Court on Wednesday and 
Thursday in last week, Mr. Cooper Willis, K.C., and Mr. F. M. P. 
Schiller being for the appellant, and Mr. Hume Williams, K.C., Mr. 
Upjohn, K.C., and Mr. MacSwinney for the respondents. 

Lord Justico CoLLINS, in giving judgment, said that thc appcal 
must be allowed. 

Lord Justice STIRLING concurred. 


PARLIAMENTARY COMMITTEES. 


SouTH LANCASHIBE TRAMWAYS. 

AN important point was raised in connection with this Bill as to the 
right to supply electric energy in the bulk to local authorities on 
application. The Bill came before the Earl of Ducie's Select Com- 
mittee of the House of Lords on Thursday and Friday last weck. 
Mr. Balfour Browne, K.C., Mr. Moon and Mr. Lloyd appeared for 
the promoters, and Mr. Erskine Pollock, K.C., and Mr. Shaw repre- 
sented the Lancashire Electric Power Supply Company, who opposcd 
in regard to thc supply of electrical energy by the promoters. 

Mr. BatrouR Browne said the object of the Bill was to 
authorise the construction of additional tramways, the borrowing of 
£150,000 for certain road widening put upon the company when 
before Parliament last year, and also to clear up a doubt as to the 
right of the company under its present Act to supply electrical 
cnergy in bulk to local authorities ou application. The Tramways 
Company, which was incorporated by an Act obtained last ycar, 
with a capital of £1,100,000, was authorised to construct a series of 
linkiug-up tramways, which were to bc worked by elcetrical traction, 
in various parts of South Lancashire. Parliament then put upon 
the company the obligation to light with electricity the roads 
through which tho tramways passed, aud they now desired to have 
it placed beyond doubt that where thc local authorities through 
whose areas their trams ran applied to them, thcy should have the 
right to supply them with energy in bulk. The company bad no 
desire to act as distributors of electricity, but only to supply it in 
bulk. 

Mr. ScHOFIELD, clerk to the Atherton Urban District Council, 
having stated that the local authorities desired to take clectrical 
energy from the Tramways Company, so that there might be com- 
petition, 

Mr. SuAw said the Bill would give the tramway company power 
to enter into competition with the Lancashire Electric Power Com- 
pany, which was only authorised to carry out the supply of elec- 
trical energy in that very area last year. It was very unfair that the 
Tramway Company having got their order for a specific purpose, 
should now come forward and ask for power to compete with the 
existing company. 

Mr. BALroun Browne said they did not wish to supply any- 
body aud everybody, but only where they were asked by the local 
authorities. 

Mr. Saw said that his company had very great restrictions put 
upon it by Parliament last year, aud. the Tramway Company now 


sought to become a competitor—to, in fact, enjoy all the privileges, 
but none of the obligations that were placed upon the Power Com- 
pany. He did not believe that Parliament would ever sanction such 
a form of competition. 

Mr. Batrour Browns said that if it was the opinion of the Com- 
mittee that the Tramway Company should come under similar con- 
ditions to those enforced on the Power Company, they would be 
quite willing to accept them. 

The Committee, after a short consultation in private, announced 
through the Chairman that they considered the preamble of the 
Bill proved, subject to the Tramway Company accepting the samc 
clauses as regarded liability and restrictions as were put upon the 
Lancasbire Power Company last year. 

Mr. BALFOUR Browne said he would see that such a clause was 
brought op. 

On Friday Mr. Moon brought up a series of clauses embodying 
the Committce’s decision. 

Mr. Ram, K.C., on behalf of the Salford Corporation, asked for a 
clause to protect the Corporation in respect to any injury done to 
their gas mains by electrolysis from the tramways of the company. 

The CHainman said the Committee considered that the Corpora- 
tion were amply protected by thc Board of Trade clauses, and therc- 
fore refused any special clause. 

The Bill was then ordered to be reported for third reading. 


BexLey TRAMWAYS. 
AFTER several days’ consideration the Select Committee of thc 
House of Commons, presided over by Mr. Seale Hayne, passed the 
preamble of the Tramway Bill promoted by the Bexley Urban Dis- 
trict Council. The Bill proposed to authorise the Council to con- 
struct electrically worked tramways in their area, beginning on the 
far side of their district and joining to the Woolwich and Green- 
wich Tramway Company's system and the system of the South-Kastera 
Tramway Company. It was also proposed to construct several lines 
within the area of the London County Council, but this part of the 
scheme was dropped on the understanding that the L.C.C. should 
themselves apply for authority to construct the lines and so join 
the tramways of the Urban Council. Consequently the opposition 
of the London County Council to the Bill was withdrawn. The 
only other opposition was that of the South Metropolitan Gas Com- 
pany and the Kent Waterworks Company, who feared electrolysis 
to their pipes and mains, and it was asked on their behalf that 
instead of the usual Board of Tradé model ee clause being 
inserted in the Bill there should be a special clause inserted, under 
which the Council would be liable for any damage occurring. The 
Committee have refused to allow the application of the opponents. 


MANCHESTER AND LIVERPOOL ELECTRIC Express RAILWAY. 


On Friday, 3rd inet., a Select Committee of the Housc of Lords 
commenced the consideration of a Bill to authorise the construction 
of an electric express railway between Mauchester and Liverpool, 
to be run upon what is known as thc monorail system. Viscount 
Falkland presided, und a great deal of interest was cvinced in the 
proceedings. 

Mr. BaALroun Browns, K.C., who, appeared for the promoters, 
opened the casc for the Bill at some length. He said the Com- 
mittec would doubtless remember that last year a scheme with a 
similar object in view was rejected by a Committee of the House 
of Commons after a considerable amount of evidence had becn 
given. Sir John Kennaway was the chairman of that committee, 
and while rejecting the then scheme, they expressed the 
opinion that the monorail system was likely, when fully 
matured, to make an important contribution to the develop- 
ment of railway traffic at high speed. They were, however, 
of opinion that the scheme as then presented was seriously 
incomplete in many respects, and more particularly, they werc not 
satisfied as to thc method proposed to he adopted for applying thc 
brake power. They further added that in their opinion in any 
scheme put forward for giving railway access to the heart of great 
cities, the question of an underground approach should be cou- 
sidercd and adopted wherever practicable. In the present scheme 
the promoters had met those objections, as he would show from 
witnesses whom he would call before the Committce. Having 
spoken of the ueccssity that existed for increasing the railway 
facilities between Liverpool and Manchester, Mr. Browne said that 
the proposed line would create a new era in railway travelling, 
for it was proposed to run at the rate of 110 miles an hour, and 
under the system proposed it could be done with perfect 
safety. Speed in itself was not dangerous, it was the stop- 
piug that might cause the danger, but that would be 
provided against by thc system of brakes proposed to be 
uscd. There could be no possible risk of derailment, the 
danger of collision, owing to the absence of goods traffic and points, 
was infinitely less than on ordinary railway lines, and there was 
hardly any possibility of an accident being brought about by a 
malicious obstruction, seeing that the line would carry current at 
500 volts. The capital outlay would be forthcoming, and the 
promoters believed that the railway, if constructed, would prove a 
financial success as well as being a great convenience. The only 
opponents of the Bill were ther Salford Corporation, and railway 
companies who were afraid of compctition, but he did not believe 
the Committee would attach much weight to that opposition, 
because the main argument for the Bill was that the railway com- 
panies at present could not carry the express traffic. 

Mr. BEHR, who is the inventor of the monorail system, was the 
first witness. ~ Replying to Couusel (witness said. he was suticticd 
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from experiments he had made that under the monorail system it 
would be quite easy to run at the rate of 110 or even 130 miles an 
hour without risk of derailment. In the event of a train breaking 
down, a signal would be given to the succeeding train at a point 
many miles from the scene of the accident. The system of brakes 
he proposed to apply would be capable of stopping the train 
within 500 yards if it were running at 110 miles an hour. The 
trains would be worked by electrical energy equal to 1,500 H.P., and 
full speed would be attained within 1} minutes of starting. The 
cars would have seating capacity for 60 passengers, and on the 
basis that only 40 passengers travelled by each train at fares 
equivalent to those charged by the existing railway the company 
would obtain gross reccipts of £363,852 perannum. It was pro- 
posed to run a 10-minute service, and they reckoned that an 
improved service would tend to a largely increased traffic. Witness 
then illustrated the saving that would be effected by the use of 
electricity instead of steam in the working of the line, the working 
expenses of which, he said, came out at 8d. per train mile, as against 
3s. 3d. per train mile on the London & North-Western Railway, 
and 2a. 84d. on the Midland Railway. The authorised capital of 
the line was £2,100,000 with £700,000 in debentures, and to pay a 
5 per cent. dividend on the ordinary capital they would have to 
earn a gross revenue of £186,000. That amount would be obtained 
if each train only carried 20 passengers, while eight passengers per 
train would give them sufficient revenue to pay the working ex- 
enses. 
i The Committee then adjourned. 


On 6th inst. Mr. BEHR, engineer for the scheme, was again in the 
witness-box, and in cross-examination by Mr. LITTLER, K.C., who 
represented the Cheshire Lines Committee, said it was true that the 
railway would run for a considerable portion of its length alongside 
the Cheshire lines, and the Cheshire Railway would, if they wished 
to make a branch, have to go either over or under his line. He did 
not consider that the railway would interfere with the stations of 
the Cheshire Lines Committee. He would not object to the clause 
giving the railway power to carry goods being struck out. With 
regard to the traffic, he thought the speed of the railway and the 
traffic facilities it would afford would create traffic. There were 
several mono-railways other than in the elementary stage. There 
was one in Russia and one in France, and several in the Colonies. 
The Ballybunion line in Ireland, which was a mono-railway, was 
extremely elementary in construction, but at the same time it had 
lasted for 13 years, and had carried a good many passengers. It was 
not a fact that on the Ballybunion line the loads had to be carefully 
balanced. The curves at the Salford end of their line would not 
necessitate any diminution of speed, and he considered that there 
was less fear of derailment than on an ordinary line. The lower 
part of the vehicle was 6 in. from the ground and the floor of the 
carriage would be 4 ft. 6 in. from the ground. l 

In cross-examination by Mr. PoPE, who represented the London 
and North-Western and the London and Yorkshire Railway Com- 
panies, WITNESS said that it was true that this railway was an 
experiment in electric traction in a commercial sense, but it was 
notin any other sense. It was true that there were clauses in the 
Bill which would allow them to convert the railway into an ordi- 
nary electrical railway, but personally he had never contemplated 
in the scheme anything else than the building of a railway on the 
mono-railway system, and he was not responsible for the wordin 
of the Bill. He could not branch out between stations, for it woul 
be fatal to the speed to have to stop a train. It was intended to 
be an express line and nothing else, and he believed the vibratio 
would be less than that of an ordinary express train. | 

Iu reply to Mr. FREEMAN, who represented the Salford Corpora- 
tion, WITNESS said that the route from Salford was practically the 
same in the present Bill as in that of last year, only instead of 
carrying it on a viaduct they would pass through the borough in 
a cutting, very little of which would be open. 

In re-examination, WrTNESS said that his scheme was not hostile 
to the existing railways, and he thought it would be rendering a 
great service by demonstrating that his system was commercially 
practicable. He did not consider it was a question of improved 
communication between Liverpool and Manchester, but he believed 
it would lead to a great development of rapid transit all over the 
world. 

Local evidence was then called as to the convenience it would be 
to business men to have a rapid means of transit between Liverpool 
aud Manchester. 

Mr. R. E. Cooper, C.E., gave evidence as to the route selected, 
and said that it did less injury to private interests than any other 
route which could be chosen. In the mono- rail system much better 
provision was made for wind pressure than was the case on an ordi- 
nary line; the pressure would not be greater than 1 ton per cubic 
iuch, whereas the Board of Trade had allowed 5 tons on bridges 
and other structures. He put the cost of the works at £1,218,306, 
and the land and buildiogs at £558,515. 

At the resumed sitting of the Committee on Tuesday, 7th inst., 
Mr. Errrorr Cooper was cross-examined by Mr. LirTLER, K.C., 
and ia auswer to questions, he stated that the distance between the 
two mono-rails was 12 ft. 6 in., and the clearance between passing 
cars 1 ft. 6 in. There would be rather less risk to platelayers than 
on an ordinary line, inasmuch as a platelaycr could take refuge 
iuside a tressel on which the cars ran. 

Replying to Mr. Roz Rycrort, for the Salford Corporation, Mr. 
CooPER maintained that every consideration had been given to the 
proposal to carry the line in Salford through a tunnel, but the pro- 
posal was impracticable. The question of expense was the least 
consideration. Apart from the difficulty of working, nobody would 
travel at high speed through a tunnel af three miles. 


Questioned whether this was not intended as a pioneer line, and 
whether in the event of its success the promoters would not project 
lines from Manchester to Blackpool and Southport, Mr. Cooper 
said he protested against being asked questions of such an 
hypothetical character. He would be asked next whether there 
would not be soon railway lines all over London. 

Mr. J. M. Dosson, of the firm of Hawkshaw & Dobson, civil 
engineers, gave confirmatory evidence on the engineering aspects of 
the scheme. He said he had recently visited the Ballybunion line, 
and had satisfied himself that the principle of mono-rail was a 
sound one. He did not experience any of the unpleasant sensations 
that were alleged against travelling on that line. The Ballybunion 
line, of course, was a rudimentary one, not comparable in point of 
equipment with the projected line from Manchester to Liverpool. 

Mr. W. R. GALBRAITH, consulting engineer to the London and 
North-Western Railway Company, said the gradients shown by the 
deposited plans were favourable to the running of trains at a high 
rate of speed, and the risk of derailment was met by the method of 
construction adopted by Mr. Behr. The advantages of the mono- 
rail were the security against derailment, the avoidance of switches, 
points, level crossings, shunting and junctions, which made 
greatly for the safety of the trains and freedom of risk of collision. 
No doubt the railway to a certain extent was an experiment, and to 
his mind the route between Manchester and Liverpool was an ideal 
place for its trial. 

Dr. Hopkinson, of the firm of Mather & Platt, gave evidence 
regarding the electrical equipment of the line. He said he had 
been engaged for a number of years in designing and carrying out 
electrical railways and tramways, and he had no doubt whatever 
that the trains could be run as suggested by Mr. Behr at a speed of 
110 miles an hour. It was quite possible to transmit the power 
necessary for the railway from the central generating station at 
Warrington. 

Major CARDEW also gave somewhat similar evidence, and said he 
did not think the line would involve any exceptional risks. 

Evidence was also given on behalf of the Bill by Mr. BHELFOBD, 
a civil engineer, who described the experiments he had made with a 
working model, which he said showed that trains on the mono-rail 
ran round sharp curves with extraordinary facility. 

Thc Committee adjourned. 


On Wednesday last week Major CaRDzWw was recalled in order to 
be cross-examined by Mr. LirrLER, K.C. Replying as to the 
method by which it was proposed to apply the motive power, the 
witness said he was of opinion that the motors could be placed 
directly on the axles of the wheels. 

Mr. LiITTLER said he would suggest that it was impossible to do 
that in the space at their disposal and yet keep the car below the. 
centre of gravity. 

Witness said of course he could not profess to design a thing 
like that at a moment's notice, but he had no doubt whatever it 
could be done. There were methods by which the electrical cou- 
ductors could be so protected that no one could touch them. His 
idea was that with the system of railway proposed there would be 
wires overhead to take the current, and the rails would only be used 
for that portion of the current which could be kept at the condenser 
of the earth, and which would not hurt anybody. If they were not 


- allowed to use overhead wires they would have side conductors, 


which could be enclosed to whatever extent was desirable. It would 

be possible to protect the whole of the conductors. It should be 

remembered that that was not the only railway that had ever been 

suggested to be electrified. The Central London and the City and 

South Londou Railways had both got conductors, and they were 

only protected at the stations. A wooden guard had been put along 

the stations so as to prevent the public from touching the con- 
ductora. That was done at his suggestion, and the Board of Trade 

insisted upon it. | 

M. GEBARD, chief engineer and inspector of the Belgian State 
Railways and president of the Belgian Society of Electrical 
Engineers, was examined as to the experiments which were con- 
ducted at the Brussels Exhibition in 1897 with Mr. Behr's system. 
He said although it was true that there was some difficulty in 
getting the necessary power, on the whole the experiments were 
thoroughly successful, a speed of 75 miles an hour being attained 
on acurve of 25chains. He was satisfied as a result of these experi- 
ments and his own investigations that the mono-rail system was 
quite practicable for very high speeds, and that 110 or 120 miles an 
hour could be attained with safety and with comfort to the pas- 
sengers. The Belgian Government had accepted the principle of 
the system, but they had not come to any decision to adopt it. 

M. A. DeGravux, the engineer-in-chief and managing director of 
the Traction and Materials Department of the Belgian State Rail- 
ways, gave somewhat similar evidence. 

Mr. S. B. CoTTRELL, the engineer-in-chief of the Liverpool Over- 
head Electric Railway, gave it as his opinion that there was no diffi- 
culty whatever about the scheme from an engineering or electrical 


. point of view. He was satisfied that there was no danger of 


derailment. 

Sir W. PREECE was examined as to the electrical equipment of 
the scheme with which he said he was thoroughly satisfied. The 
proposal to establish a central generating station at Warrington 
was, he thought, a good one. Within a limit of 50,000 E. p., the 
larger the station, the cheaper the energy could be produced. He 
agreed with the previous witnesses that there would be neither 
difficulty nor danger in carrying passengers in comfort at a speed of 
110 miles an hour. 

Evidence was also given by Sir F. BRAMWELL, who said that to 
his mind the proposed system of construction was well adapted to 
secure high speed coupled with safety and comfort. The mono- 
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rail had the same advantage over the two-rail system as the bicycle 
had over the tricycle. He thought the line would be a great boon 
to the inhabitants of Manchester and Salford. He did not think 
there would be any difficulty in applying sufficient brake power to 
pull up a train which was running at 110 miles an hour in 25 
seconds within a distance of 750 yards without any discomfort to 
passengers. 
The Committee again adjourned. 


— — — 9 


The case for the promoters was concluded on Thursday last week, 
when Baron de Beeckman, of Brussele, gave evidence as to the 
absolute security of Mr. Behr's experimental railway at Brussels. 

Sir W. H. Battery, a director of the Manchester Ship Canal, 
supported the scheme, and stated that he was prepared to subscribe 
to the necessary capital. 

Mr. C. W. Macara, president of the Federation of Master Cotton 
Spinners' Association, gave similar evidence. . 

Alderman BARTLETT, chairman of the Parliamentary Committee 
of the Liverpool Corporation, stated that the Corporation favoured 
the scheme. Where the railway entered Liverpool it only affected 
& poor class of property. 

Several valuers were called to speak as to the value of the land 
which it was proposed to take. 

Evidence was then called on behalf of the Corporation of 
Salford, who opposed the Bill. The chief point of objection 
appeared to be that it was not proposed to go through Salford by a 
tunnel as was suggested when the Bill was formerly before the 
Committee. 

Mr. J. CORBETT, Salford borough engineer, was examined at con- 
siderable length, and said he thought the chances of accident could 
be overcome by the railway going through a tunnel. He considered 
that the air resistance in a tunnel would be an advantage when 
approaching the terminus as it would help to stop the train gently. 
On the other hand, the experience of existing railways showed that 
whatever additional air resistance might be met when starting 
would not prevent the train attaining a speed of 60 or 70 miles an 
hour. He thought the cutting proposed by Mr. Behr did not at all 
meet the recommendation of the House of Lords’ Committee with 
regard to the underground approach. 


On Friday last week Mr. Cornert’s evidence was continued. He 
said that it was proposed to keep the line vertical when going 
round curves and to trust to the resistance of the guide wheels to 
maintain the cars in position, but in his opinion the strains set up 
on the guide wheels, and more especially on the flanges of the 
carrying wheels on the top rail, which would have to resist nearly the 
whole centrifugal pressure of the cars, would be extremely likely to 
cause breakages or derailment. He considered that no proper trials 
Hus EN made to prove that the system was suitable for express 

Go 

In cross-examination, WITNEss said he considered the mechanical 
details of the invention absurd, and that it was an utter fallacy to say 
that one of the great advantages of the line was that derailment was 
practically impossible. He had had nothing to do with either the 
construction or working of a railway. i 

Mr. W. MELVILLE, chief engineer to the Glasgow and South- 
Western Railway Company, and Mr. MacpoNarp, city engineer to 
the Glasgow Corporation, both gave evidence as to the saving which 
would accrue from having a tunnel through Salford rather than a 
cutting as proposed by the promoters. 

Mr. BRERETON, London, civil engineer, gave similar evidence. 

Sir Douaras Fox said he was the joint engineer for the construc- 
tion of the Mersey Tunnel, and was also the engineer for several of 
the tube lines in London. Looking at the matter from the point 
of view of Balford the proposed cutting was most objectionable, but 
he thought & tunnel would obviate the difficulties. His estimate 
was that & tunnel would cost about £319,000, whereas a cutting 
would cost £438,000. | 


At the commencement of the sitting of the Committee on 


Monday, Mr. BatFour Browne said he wished to make a state- 
ment which would perhaps allay some of the fears of the railway 
company. He was authorised to say absolutely that the promoters 
had no wish to use the powers asked for in the Bill for other than 
the mono-rail, and they were prepared to substitute the word 
“shall ” for “may” in the Bill. They were also prepared to agree 
that no carriage should be run upon the railway unless the centre 
of gravity was below the mono-rail. 

The CHARMAN pointed out that although the present promoters 
might not desire to use the line except as a mono-rail, they might 
sell it, and the purchasers might turn it intoan ordinary railway. 

Mr. BALFOUR Browne said that an Act of Parliament would be 
necessary for such a sale, and the sanction would have, to be subject 
to such a condition. 

Mr. LrrrLza, K.C., on behalf of the railway companies, admitted 
that this was a certain concession, but the question of placing the 
centre of gravity below or above the rail, was of the essence of the 
case. 

Mr. J. Price, contractor, of London; Mr. Cottrell, manager and 
engineer of the Liverpool Overhead Railway, and Mr. Elliott 
Cooper were called, and gave evidence as to the impracticability of 


making a tunnel as was suggestcd by the Salford Corporation, and 
the Committee adjourned. 


At the sitting of the Committee on Tuesday, further evidence was 


given in opposition fo the scheme on behalf of the Cheshire Lines 
Committee. 


Bir Doveras Fox expressed the opinion that the proposed line 
was laid out in an objectionable manner, and would unnecessarily 
interfere with the Cheshire lines. He did not consider that it 
would be safe for the railway to run round sharp curves unless the 


structure were tilted, and in a number of wheels of different 


diameters, and, therefore, running at different speeds, there was 
bound to be vibration. He considered the car was of the weakest 
design he had ever seen. He looked upon Mr. Behr's scheme as 
purely experimental, and could not see how it was to succeed, while 
if it failed it would set back the introduction of electrical traction 
at high speed on other lines. He did not think the train could be 
brought to a stop in less than a mile. 

Mr. F. E. Fox, C.E., said he knew the Ballybunion mono-railway, 
and considered it a dangerous toy, and objected to the introduc- 
tion of such a foolish novelty into the railway systems of the 
country. 7 

Mr. G. A. RowLANDSON, chief engineer of the Great Central 
Railway, gave evidence as to the dangers which would be run by 
men employed on the permanent way of the proposed railway, and 
his evidence was endorsed by Mr. A. Ross, the chief engineer of the 
Great Northern Railway. Sa l 

Mr. S. H. SHORT, technical director of the English Electric 
Manufacturing Company, of Preston, and formerly Professor of 
Electrical Engineering at the University of Denver, Colorado, said 
that in his opinion, Mr. Behr's motors were much too small to do 
the work demanded of them. Each motor, according to Mr. Behr, 
was to be of 375 H.P., but to attain to 110 miles an hour, it would 
require four motors of something like 800 to 900 E. P., and he did 
not know of any way in which, with the space at his command, Mr. 
Behr could put the motors of the power required on hiscar. He 
did not think it was practicable to transmit the necessary power by 
chain belts, and as to brake power he believed that the best that 
could be done was to bring the train to a standstill in something 
over a mile. It was practically impossible to stop the car within 
500 yards, and in his opinion the whole scheme was impracticable 
and visionary. 

In cross-examination by Mr. BaL FOUR BRowNE, WITNESS expressed 
the opinion that if the scheme was sanctioned, and it failed, it 
would stop the development of electrical traction for inter-urban 
communication for many years to come. 


Scorch PARLIAMENTARY INQUIRIES. 


THE first inquiry under the new system of the Scotch Private Bill 
Procedure Act, 1899, Commission, sat in Glasgow during the last 
week. The Earl of Camperdown (chairman), the Earl of Glasgow, 
Sir John G. S. Kinloch, M.P., and Mr. Charles Gulf Pym, M. P., 
being the Commissioners. Mr.J. C. Lorimer, advocate, Edinburgh, 
acting as clerk. The provisional electrical orders down for con- 
sideration were :—The Clydebank Tramways Bill, the Paisley Cor- 
poration Tramways Bill, the Paisley District Tramways Bill, and 
the Glasgow Corporation Tramways Bill. ! UE 

The Clydebank Bill was passed on along with the Glasgow Bill as 
unopposed measures. The latter refers to extensions to the present 
system. After several days' inquiry the Paisley District Company's 
measure, of which Mr. Murphy, of Dublin, is the principal pro- 
moter, was passed, while that of the Corporation was rejected. For 
the accepted measure the counsel were Mr. Henry Johnson, K.C., 
Mr. John C. Guy, and Mr. J. Fitzgerald Murphy, barrister, 
instructed by Mr. Turner, Greenock, for the promotera. For the 
objectors Mr. E. T. Salvesen, K.C., and Mr. James Clark, advocate, 
for Paisley Corporation; and Mr. James Ferguson and Mr. A. H. B. 
Constable for the Glasgow Corporation. 


LONDON UNDERGROUND ELECTRIC RAILWAYS. 


On the resumption of the sittings of the Joint Committee on the 
various underground railway Bills now before Parliament, under 
the chairmanship of Lord Windsor, Sir Courtenay Boy ez, the 
permanent secretary of the Board of Trade, attended, and handed in 
a statement from the Board of Trade with reference to the report of 
the Committee which has been sitting under Lord Rayleigh and 
inquiring into the subject of vibration. The report was to the effect 
that the Committce were satisfied, from personal inspection, that 
there was serious vibration in many of the houses along the line of 
route of the Central London Railway, and the conclusion they had 
arrived at was that vibration arose from the large proportion of 
weight of locomotives not borne on springs, and from want of 
rigidity in the rails, It was understood, however, that a new type 
of locomotive had been ordered by the company from America. 
The engincers were also making further experiments to overcome 
the difficulties which had hitherto prevented stiffer rails being used, 
and when the results of these experiments were known the Com- 
mittee would give a more definite opinion as to what steps 
should be taken by the company to reduce vibration and 
whet features should be introduced into proposed new lines, 
The Committee abstained from definite recommendations till 
these experiments had been made, but they expressed the 
Opinion that under proper conditions the vibration could 
be prevented. At a subsequent stage the Board of Trade 
would present their views on the general control of London under- 
ground electric railways, and with reference to workmen's fares and 
trains, &c "EA 

Mr. A. C. Criprs, K.C., who appeared for the London County . 
Council, said the proposed lines of route of the different railways 
had been carefully considered by a committee, and they were pre- 
pared to make a number of proposals for the consideration of the 
promoters. Counselpointed out that the London County Council 
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were very directly interested in the question of railway accommo- 
dation for London in connection with the housing question and the 
facilities which might be given to the population. They were pre- 
pared to submit a map to the Committee showing where they 
thought the proposals of the promoters might be improved upon. 
They also considered that there should be one set of fares, and in 
that connection he mentioned that Sir Henry Oakley, the chairman 
of the Central London Railway, had made an arrangement whereby 
all persons travelling over that line before a certain hour in the 
morning should have the advantage of cheap fares. 

The CHAIRMAN suggested that the Council should submit statis- 
tical information showing the direction in which the growth of 
population was tending. 

Mr. CRrPPS promised that this should be done. 

The Committee then resumed the consideration of the Brompton 
aud Piccadilly Bill, and the Piccadilly and City route, and Sir 
Doveras Fox was called with reference to the line from Piccadilly 
to the City. He considered that junction: on a three-minute 
service were objectionable, as they wouid impede the regularity of 
the service. The route from Brompton to Holborn he considered to 
be one of the most important for London traffic, and if there was 
to be any modification of the original scheme, there should be an 
interchange station at Piccadilly rather than a continuing junction. ' 

Sir J. SZLUMPER, engineer for the Brompton and Piccadilly line, 
said he regarded the route from Piccadilly Circus to the Central 
London line and to North London as more important than the route 
to the City, seeing the amount of accommodation the City now 
had. He knew of no case where Parliament had prevented a com- 
pany extending in a direct line, and allowed another company to 
come in and interpose a short line. 

Mr. Joun Staats Forses, the chairman of the Metropolitan 
District Railway, was examined at great length in opposition to the 
Charing Cross and Hammersmith line. He submitted that the only 
traffic which would be carried by the line was already catered for 
by the company he represented. 

The Committee then adjourned. 


CENTRAL LONDON EXTENSION. 


Ax the resumed sitting of the Committee on Tuesday, Lord RoBERT 
CECIL, K.C., opened the case of the Central London Bill. He said 
it was a smaller scheme than many that had come before the Com- 
mittee, and it was simply to construct a line from the end of the 
present tunnel at the Bank along to Liverpool Street and round 
again to the Bank. "There would be no difficulty in constructing the 
line, and they would be able to give connection with other under- 
ground lines. 

The CHAIRMAN: I suppose the loops will be single lines ? 

Lord R. CEciL: Yes. The tube will be taken in a circle, thus 
joining up the two tubes. It would facilitate the working of the rail- 
way, and would have a great advantage of bringing Broad Street 
and Liverpool Street into direct contact with their line. 

Sir HENRY OAELEY, the chairman of the Central London Rail- 
way, said that under their Bill of 1892 they took powers for the 
extension of the line to Liverpool Street, but that had not yet been 
carried out. "The idea was that the terminal station should be under- 
neath Liverpool] Streetstation of the Great Eastern Railway, but they 
understood now that the Great Eastern comtemplated providing an 
underground station for themselves for the purpose of bringing their 
growing traffic up from the suburbs by means of an electrical line. 
That, consequently, changed the scheme of the Central London, 
because it was quite clear that the Great Eastern were entitled to 
priority on their own ground. They found themselves in this 
position—that their trains in the morning and evening were very 
greatly overcrowded. Trains which were designed for 350 people 
very often carried 500. They put on as many trains as they could 
get through. The difficulty of increasing the number of trains—which 
they were willing and anxious to do—was the time occupied at the 
terminus in detaching and attaching the engines. That originally 
occupied 3 minutes, and although they had, by extra exertion, got it 
down to 2 minutes 45 seconds, they found in practice that they could 
not sustain that during the day, and therefore they came to the con- 
clusion that it would be wiser, in the general interests of the com- 
pany, and also to secure the connection to Liverpool Street, that 
they should combine the two objects and make a circular tube, so 
that the trains might run continuously round, and so save the delay 
which was unavoidable by the interchange of engines. Under their 
present system they were always compelled to keep one train idle 
at the station, but that would not need to be done if they 
could run the trains continuously. Their manager, who had had 
experience in the working of a system of that sort, hoped that they 
would be able to run trains at an interval of every two minutes 
during the busy parts of the day. That would add something like 
GO or 70 trains per day to the present number. At the present 
time, taking each journey as a traiu, they ran about 700 a day. 

Replying to Mr. Wragg, for the City Corporation, WITNESS said 
he understood that if the Committee approved of all the schemes 
now before them, there would be five tunnels under Bishopsgate 
Street. He supposed they would be made one under the other. 
They proposed to have three subways at Liverpool Street—one to 
Broad Street, one to the Great Eastern Railway, and one as an exit 
for passengers. 

In answer to a question by the chairman, Mr. WRAdd said the 
Corporation were of opinion that the proposed loop should be in 
some other position. 

Replying to counsel on behalf of the London County Council, 
WirNEsS said his idoa was that Shepherd's Bush was the limit to 
which their railway would need to go in a westerly direction, because 
when dag got beyond there the streets were available for electric 


‘trams. In his opinion tube railways were only needed for the 


heart of London where the traffic in the streets was so congested 
as to preclude the possibility of running trams. Their loop at 
Shepherd's Bush would admit of their making an extension west- 
ward should they so decide later on. EI 


CHARING CROSS, EUSTON AND HAMPSTEAD. 


Mz. LrrrLEB, K.C., next opened the case of the Charing Cross, 
Euston and Hampstead Railway, which he said was practically to 
serve a purpose which had been before Parliament for more than 
the last 10 years. On three occasions lines had been authorised, 
but there had been a great deal of delay, because there was a doubt 
as to whether tube electrical railways would be a commercial suc- 
cess as far as London traffic was concerned. However, the success 
of the Central London had induced the promoters to start upon 
two of the lines. The furthest limit of the present authorised line 
was at Holly Hill, Hampstead, and the proposal in the Bill was to 
extend the line under Hampstead Heath further into the country 
on towards Golder's Green. They at first proposed to havea station 
on the Heath, but that was very strongly objected to by the local 
authorities, and therefore the promoters had abandoned that station. 
They also had a fear that they might injure the Heath by draining it, 
but that fear was altogether illusory, because the railway at its nearest 
point to the earth would be 122 ft. below the London clay. The 
Bill also proposed an extension of another authorised line from 
Kentish Town to Highgate. The tube would be wider than the 
existing line of the Central London Railway, which would enable 
them to obviate any vibration. The tunnels would be 13 ft. wide, 
and they would be able to do away with the heavy locomotives, 
and place motors on every vehicle. They would have no loco- 
motive at all, which, of course, would very materially reduce the 
weight of the train. That method of working was not possible in 
the narrow tubes, but it was quite possible to do it in the 13 ft. 
tubes which they proposed to construct. 

Sir Doucuas Fox gave evidence as to the engineering features 
and the proposed extension for which he was joint engineer with 
Mr. Galbraith. All the contracts for the line were in hand, and 
although the authorised lines only provided for a tube 11 ft. 6 in., 
they had come to the conclusion that if they were to avoid vibra- 
tion they must have an enlarged tunnel. They had, therefore, 
entered into contracts for a tunnel 13 ft. wide, and they hoped to 
be able to dispense with the use of an electric locomotive and apply 
the motors to the axles of the cars. Pending a decision by Parlia- 
ment authorising them to make a 13 ft. tunnel, the whole thing was 
hung up; and if Parliament refused to sanction the alteration, it 
would involve the promoters in a loss of some £60,000. 


ee 


M City AND NORTH-EASTERN SUBURBAN RAILWAY. 


Mr. Bus HE, K.C., opened the case for the City and North-Eastern 
Suburban Railway. It was proposed to begin at Bishopsgate Street 
and end near Waltham Abbey. There was another line to be taken 
in conjunction with this Bill, viz, the North-East London line. 
That line also proposed to start near Bishopsgate Street and go to 
Tottenham. If it went straight to Tottenham he would have 
nothing to say to it, but it proposed to branch off and come 


within the region occupied by his railway. Turning again 
to his own Bill, he claimed that his line would be 
the best line to relieve congestion of traffic. Their line started from 


Bishopsgate Street and went to Shoreditch, and then proceeded to 
Victoria Park. Six stations would be provided on that section. 
Then the railway proceeded to Hackney Marshes and thence to 
Lower Leyton. The entire length of the line was 14 miles, four 
miles of which were in tube and the other 10 miles in the open. 
The tube was from Bishopsgate to Leyton. From Leyton the line 
went to Walthamstow, and thence to Higham Hill, Chingford and 
Waltham Abbey. There was no question as to the want of greater 
travelling facilities, for the existing railways admitted that they could 
not cope with the traffic. The railway company had, however, 
petitioned to the effect that they were considering what facilities 
were required. He would submit that no proposals from the Great 
Eastern Railway to construct electric lines had ever assumed definite 
shape. . 

Mr. LirTLE interposing, said he objected, on behalf of the North 
London Railway, to both Bills, and he suggested that it would be 
best for him to call his evidence after the evidence of both Bills 
had been heard. 

a CHAIRMAN intimated that the Committee would agree to 
this. 

Mr. BusHE, continuing, said it was a pity that a fight should be 
forced by the North-East London line, because if they would only 
drop the branch from Tottenham to Chingford Road there was no 
reason why both lines should not be constructed. They might, if 
they were friendly, run a two-aud-a-half-minute service to Hackney, 
and then the one line could run a five-minute service to Tottenham 
and the other a five-minute service to Walthamstow. 

The CHAIRMAN said that they must hear all the evidence, and if 
the Committee came to the question of striking out any particular 
piece of line then counsel could be heard on that. 


City AND SoutH LONDON RAILWax. 


Ox Monday the Bill of the South London Railway Company came 
before the Examiner. The Bill authorised an extension of the time 
for the completion of the works authorised by the company’s Act of 
1893, and the raisiug'of £300,000 additional capital. 
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ELECTRIC LIGHTING PROVISIONAL ORDERS. 


THE Provisional Orders Bills 3 and 4 were down to be considered 
by a Select Committee of the House of Commons, presided over by 
Mr. W. S. Caine, on Monday. It was announced, however, that 
they were withdrawn from the group, and will consequently go 
before the Chairman of Ways and Means as unopposed measures. 
The Bills dealt with the following provisional orders : — 

Birstall Urban District Council, in the West Riding of Yorkshire. 

Cheshunt Urban District Council, in the County of Hertford. 

Hindley Urban District Council, in the County of Lancaster. 

Honley Urban District Council, in the West Riding of Yorkshire. 

Standish-with-Langtree Urban District Council, in the County of 
Lancaster. 

Stratford-upon-Avon Corporation, in the County of Warwick. 

Dorchester Corporation. This Order contained a clause providing 
that before the water of any river or stream was used for the 
purpose of generating electricity, the undertakers should fix channels, 
&c., for the preservation of the fisheries. 

Felling Urban District Council, in the County of Durham. 

Frome Urban District Council, in the County of Somersetshire. 

Lichfield Corporation, in the County of Stafford. 

Mitcbam Rural District Council, in the County of Surrey. 

New Munstanton Urban District Council, in the County of 
Norfolk. 

Northfleet Urban District Council, in the County of Kent. There 
was a clause in the Bill that the undertakers should interfere in no 
way with the banks or shore of the river Thames, or in any way 
with the rights of the Thames Conservators. 

Skipton Urban District Council, in the West Riding of Yorkshire. 

Atherton Urban District Council, in the County of Lancaster. 

Benwell and Fenham Urban District Council, in the County of 
Northumberland. 

Beverley Corporation, in the East Riding of Yorkshire. 

Chesham Urban District Council, in the County of Bucks. 

Isle of Wight Electric Light and Power Company. This Order 
applies tothe Urban District of East Cowes, and contains the usual 
clause for purchase by the local authority at the expiration of 14 
years. 


Igisa ELECTRIC LIGHT PROVISIONAL ORDERS. 


TaB Examiner of Bills on Monday considered the Electric Lighting 

Provisional Orders Bill (No. 10), which conferred powers on the 

Urban District of Blackrock, the Urban District of Dangannon, the 

Urban District of Kildare, and the Corporation of Waterford, to 

apply electricity. The Bills were ordered to be reported to the 
ouse. i ; 


KINGSTON ON-HvULL CORPORATION. 


THE Bill of the Kingston-on-Hull Corporation came before Mr. 
J. W. Lowther, the Chairman of Ways and Means, on 10th inst. 
Amongst the powers sought by the Dill, was the construction of 
electric tramwayr, the cost of such construction being £27,000. 

Mr. Campion called attention to the fact that the power to run 
omnibuses in connection with the tramways had been struck out. 
The Bill was ordered to be reported for third reading. 


CHESTER TRAMWAYS. 


Lomgp MonrEv's Committee of the House of Lords on Unopposed 
Bills considered on Thursday the Bill of the Chester Corporation 
authorising the construction of tramways in and without the city. 
The standing orders were found to have been complied with, and 
the Bill was ordered to go forward. 


i Wigan TRAMWAYS. 
THE Omnibus Bill of the Wigan Corporation came before Lord 
Morley’s Committee of the House of Lords on 10th inst. as 
an unopposed measure, and was ordered to be reported. The 
Bill gives the Corporation further powers with regard to electric 
lighting and the construction of tramways, amongst other matters. 


LEEDS TRAMWAYS. 
THE Select Committee of the House of Lords, under the Chairman- 


ship of Lord Dartrey, concluded their consideration of the Leeds 
Corporation Bill on 9th inst., when tbe preamble was declared 


proved. The principal portion of the Bill related to sewage, but 


power was also asked forto make certain tramway extensions. It 
was stated in evidence that it was hoped soon to have the whole of 
the tramways in the town worked by electricity. 


P = 
CLYDE VALLBY ELECTRICAL Power BILL. - 


THe Committee resumed the consideration of this Bill on Wednes- 
day last week, when considerable local evidence was taken in favour 
of the Bill, after which evidence was tendered on behalf of severa 
burghs which objected to the scheme. | 

Bailie KEITH, of Hamilton, said that the Corporation of Hamilton 
had decided to start electric works of their own at a cost of £35,000, 
and bad applied to the Secretary for Scotland to obtain borrowing 
powers to the extent of £40,000. They did not want the Clyde 
Valley Company coming in to compete with them, as he believed 


they would be in & position to supply power and light as cheaply, 
if not cheaper, than any private company. 

Mr. HocaRTH, consulting engineer to the Hamilton Corporation, 
gave particulars as to the works proposed to be carried out, and 
said that it was intended to start on a small scale and increase th 
output as the demand increased. | 

Mr. R. HAMMOND, of London, gave evidence against both schemes. 
He said he had been consulted by several of the burghs which 
would be affected by the Bills, and which were averse to private 
companies coming in and doing what they could do for themselves. 
There was nothing in the electric lighting orders granted to local 
authorities which confined thcm to lighting, and in his opinion if 
they thought proper they could also supply electricity for power 
purposes. He only knew of one case where Parliament had 
sanctioned a rival scheme, and that was at Newcastle, where the 
two companies had themselves divided the town between them. 

Evidence was also tendered by Mr. MaNvILLE, of Westminster, 
of a similar character. 

Bailie WIGHTMAN, convener of the Electricity Committee of the 
Govan Town Council, said his Council strongly objected to a private 
company being allowed to come iuto the burgh and compete with 
them. They had expended £35,000 on their installation, and sup- 
plied electricity for power as well as for lighting purposes. 

Mr. W. M. MokpEr, partner in the firm of Mordey & Dawbarn, 
electrical engineers, Westminster, gave similar evidence, and said 
that the local authority of Govan having been particularly enter- 
prising in providing for the needs of the locality in the matter of 
electricity, he did not think a private company should be allowed 
to come in and compete with them. 

CounseL for the various opposing burghs then addressed the 
Committee, after which Mr. Freeman, K.C., addressed the Committee 
on behalf of the Clyde Valley Company. He said this was not a 
case where a company was coming into a district simply to start a 
financial concern in the hope of its becoming a financial success. 
The undertaking was formed by gentlemen who were large con- 
sumers in the district, not so much because of any profit they 
expected to derive, but on the ground that the supply was abso- 
lutely necessary for their works. It would be impossible to find a 
stronger local case. The area scheduled was a peculiarly convenient 
one for the purpose for which it had been chosen, and the scheme 
was self-united and capable of serving a very large district which 
required to be served. Some opponents had complained that the 
promoters had picked out the plums in the districts. His 
reply was that they had not only taken theedistricts where a 
large supply was required, but also those places which might 
require to be served in the near future. Dealing with the opposi- 
tion of the burghs, Mr. Freeman said he much regretted that any of 
the burghs had felt it necessary to assume an attitude of hostility, 
because the promoters were of opinion that there was protection 
for burghs in the Bill which was amply sufficient unless the burghs 
could undertake to supply electricity as cheaply as the company. 
It would be hard on the traders within the burgh areas that such a Bill 
as this should be rejected. Geographically, the scheme of the 
Caledonian Electric Power Company was not so good or convenient 
as theirs. There was no advantage from an electrical point of view 
in coupling up Ayrshire with Lanarkshire, unless it was the hope of 
the promoters to make so much out of Lanarkshire as would pay 
for avy loss in Ayrshire. 

Mr. BaLtrour Browne, K.C., followed in support of the Bill of 
ihe Caledonian Electric Power Company. He claimed that his 
scheme was well designed, could be carried out, and would do no 
injustice to anybody. The district the company were seeking 
io supply combined an area that was comparatively poor, with one 
that was comparatively rich, and be believed that the whole inten- 
tion of these great power Bills had bcen that the promoters should 
take the lean with the fat. Last session the Tynesid3 Bill was 
rejected simply on the ground that it took both sides of the River 
Tyne, just as the Clyde Valley Bill took both sides of the River 
Clyde and left out the large district of Ayrshire to the south, which 
the Caledonian Bill included. No doubt had been thrown on the 
ability of his company to raise the capital required, and & very 
significant fact in his favour was that all the County Councils con- 
cerned approved of the scheme. It seemed to him that the burghs 
were blind to the advantages which were offered to them. If the 
burghs could supply energy more cheaply than the companies, then 
they could keep their customers in spite of the companies ; but if, 
on the other hand, the companies could supply more cheaply, were 
ihe Committee going to hand over the manufacturers in such places 
as Govan, Partick, and Paisley to the tender mercies of the local 
authorities, to be supplied by them at perhaps twice the price 
charged by the companies? while, of course, they would prefer to 
see their own Bill passed and the other rejected, they were quite 
prepared to see both passed, so that there might be in the district 
& monopoly regulated by competition. 

The Committee then deliberated in private, and the CHatgMmar, in 
announcing their decision, said that having considered the evidence 
and the proceedings on both of these Bills, they had arrived at a 
unanimous decision on all the points. With respect to the Cale- 
donian Bill, the Committee were of opinion that the preamble was 
not proved, and with regard to the Clyde Valley Bill, they werc of 
opinion that the preamble was proved. But they excised Port 
Glasgow, Govan, Partick, Paisley and Hamilton. They wished pro- 


visions to be inserted similar to those of Sub-secs. 3, 4, 5 and 6 of 


Sec. 51 of the South Wales Act for the protection of the other local 
authorities that remained included in the Bill. They also required 
that Sec. 19 of the General Act of 1882 should not be excluded 
from the Bill. With regard to Clause 42 of the Bill, they required 
that to be so amended that the company should not be able 
indirectly to compete with any authorised distributor in its 
capacity as the lighting authority. They would leave learned 
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counsel to bring up amended words to give effect to what they 
required, their point being that the supply of puwer should be of 
such undoubted magnitude, that the use of it for lighting purposes 
should be subordinated to that of ordinary power. 

The Committee then adjourned until Thursday, when the clauses 
will be considered. - 


- 


YORKSHIRE ELECTRIC POWER BILL. 


On Monday the Select Committee of the House of Commons, under 
the chairmanship of Sir Wm. Holdsworth, which has been consider- 
ing several electric power Bills, commenced the hearing of the 
Yorkshire Electric Power Bill. Mr. Pember, K.C., Mr. Baggallay, 
K.C., Mr. A. V. Frere, and Mr. Egerton Brydes represented the 
promoters. The Committee will also consider the South Yorkshire 
Power Bill, which is a rival scheme, and the promoters of this Bill 
were represented by Mr. Balfour Browne, K.C., Mr. J. D. Fitz- 
gerald, K.C., and Mr. H. Lloyd. "There was a very large number of 
objectors to the Bills, the chief of whom were the Corporation of 
Sheffield, the Corporation of Barnsley, the Bradford Corporation, 
the Leeds Corporation, the Halifax Corporation, and the Hudders- 
field Corporation. 

Mr. PEMBER opened the case, and pointed out that as the Com- 
mittee had already considered several similar Bills, it was not 
necessary to go into the history of the principles of legislation 
embodied in the Bill now before them. Like other Bills, this one 
was promoted by the large manufacturers and owners of 
the district, who had formed themselves into a syndicate. There 
were 63 firms in the syndicate, 13 of whom employed 55,000 
hands, having a  horse-power of 42,000, and whose works 
had a rateable value of £216,000. There were about 100 gentlemen 
in the district ready to give evidence io support of the Bill if it was 
needed. The district in which the promoters desired to operate 
was 1,800 square miles. It included and was bounded by Skipton, 
Ilkley, Benley, Otley in Wharfedale, Netherley, Tadcaster, Selby, 
Goole, Thorne, Doncaster, Tickhil, Kiveton Park, Rotherham, 
Handsworth, Saddleworth, Marsden, Rushworth and Todmorden, 
and included the boroughs of Sheffield, Leeds, Bradford, Hudders- 
tield, Waketield, Halifax, Dewsbury, Rotherham and Barnsley, and 
in the district there were 27,000 factories and workshops with a 
horse-power of 2,000,000. It was proposed to erect four generating 
stations at Methley, Wath, Thornhill and Bingley, and, roughly 
speaking, each of the four generating stations would supply elec- 
tricity within a radius of 16 miles from the generating station. 
There were five county boroughs, 13 non-county boroughs, and 140 
urban and rural district councils in the area. In only a very small 
part of the area was electricity at present supplied, and nearly all 
of it was for tramways and lighting. Eleven of the boroughs only 
had commenced opcrations on their electrical undertakings, and 
speaking personally, he could imagine no more uneconomical 
method of supplyiug such a district with electricity than for each 
of the 150 local authorities to commence a supply of their own with 
separate generating stations and separate staffs. In 1899 only 
84 million units of electricity were sold by nine out of the 11 large 
boroughs who had generating stations, which wasconsiderably less than 
was supplied by the City of London Electric Livhting Company. 
With regard to the local authoritics, the promoters desired to con- 
ciliate them in every way possible, but they contended that the day 
of absolute veto was passed. They intended to substitute the fol- 
lowing clause for Clause 40 in the Bill. 

The powers of the company for the supply of energy under this 
Act shall be subject to the following restrictions :— 

1. Energy shall be supplicd by the company only—(a) to 
authorised undertakers, and (b) to persons requiring a supply for 
power. 

2. The company shall not supply energy for lighting purposes 
except to authorised undertakers, or to any railway or water com- 
pany, or proprietors or trustees of any canal or navigation (for 
power)in any area which at the date of the passing of this Act 
forms part of the area of the supply of any authorised distributors 
without the consent of the distributors. 

3. Provided: That where any distributing company refuse or 
withhold such consent, the company may appeal to the Board of 
Trade as to whether the consent of such distributing company is 
unreasonably refused or withheld, and the Board of Trade may 
dispense with such consent if, in their opinion, it is unreasonably 
refused or withheld. The consent shall be deemed to be unreason- 
ably refused or withheld if such distributing company are not 
willing and in a position to give the requisite supply upon reasonable 
terms and within a reasonable time, and in considering what are 
reasonable terms and what is a reusonable time, the Board of Trade 
shall, among other things, have regard to the terms upon which, and 
the time within which, the company are willing and able to give the 
supply. 

4. After any place shall have become the whole or part of the 
area of supply of a distributing authority, shall not, without the 
consent of such authority, supply energy in any such place to any 
person (not being an authorised undertaker, or à railway or water 
company, or the proprietors or trustees of a canal or navigation) 
which was not supplied by them previously to such a place so 
becoming the whole or part of the area of supply of such distributing 
authority. 

The etfect of this clause would allow of the Aire and Calder Canal 
to take its electricity from undertakers other than the local 
authorities. As te the private companies supplying electricity in the 
district, it was laid down by Parliament that the granting of an 
order should not prevent the grant of a competing order, aud 
although they had been willing to treat the local authorities with a 
certain amount of consideration, that did not apply in the same way 
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to the companies. With respect to the competing Bill, the South York- 
shire Electric Power Bill, they proposed to supply practically the 
same area, except that the South Yorkshire Company did not pro- 
pose to take powers for supplying the district to the east of Selby 
and Doncaster. He did not think it likely that Parliament would 
prefer the South Yorkshire scheme to the Yorkshire Electric Power 
scheme, and he said that with some boldness. The promotion of 
the two companies was of a totally different character. The promo- 
tion of the South Yorkshire Company was in the hands of a body of 
gentlemen, respectable no doubt, but who were not repre- 
sentative of the countryside. Behind the promoters of the 
South Yorkshire Bill were gentlemen, most of whom had 
got something to sell There were  Messra. Mather, of 
Mather & Platt (Salford), manufacturers of engines and 
dynamos; Messrs. Galloway, of Salford, also manufacturers of 
engines; Crossley & Co., makers of gas engines, and firms who con- 
structed electric cables—all firat-class firms, no doubt, but not 
Yorkshiremen as were the promoters of his Bill. Mr. Pember pro- 
ceeded to deal with the opposition of the boroughs, and pointed out 
that the Bradford Corporation only supplied 950,000 unite annually 
for power purposes. The Leeds Corporation said they were ready 
and willing to mect all demands made upon them, but he would 
point out that most of their expenditure, and the use of the Leeds 
electric plant had been for their tramways and lighting, and the 
had only sold 32,000 units for power purposes The Sheffiel 
petition stated that they had acquired the Sheffield electric lighting 
undertaking under the Electric Lighting Provisional Orders of 1892 
and 1898, under which they had power to lay down and maintain 
electric cables. He was informed that their distribution of elec- 
trical power to private consumers in Sheffield had been ridiculously 
small, amounting to no more thau 32,800 units. 

Counsel then proceeded to call evidence. 

Mr. A. G. Lupron, partner in the firm of Lupton's Woollen 
Manufacturing Company, of Leeds, called on behalf of the pro- 
moters of the Yorkshire Bill, said he was chairman of the company 
promoting the Bill. There were 66 shareholders in the syndicate, 
35 of whom were large employers of labour in the district. The 
capital value of the latter's works was £216,000, and the number of 
hands employed at them was 57,000. The works used over 
40,000 1.4.P. It was believed by the promoters that they would 
have no difficulty in raising the necessary capital, which was to be 
£2,000,000 with the usual borrowing powers. 

Replying to Mr. LODER, a member of the Committee, WITNESS 
said the Bill was drawn so that the promoters could supply elec- 
tricity in bulk to the local authorities. They believed they would 
get an immense demand for the power. 

In reply to the CalnMAN. WITNESS said the company asked for 
power to charge their maximum price according to theit schedules 
when they supplied in bulk, but where they supplied individuals, 
they took power to charge 20 per cent. above the maximum. They 
wished to leave distribution in the hands of the local authorities. 

Questioned by Mr. RussELL REA, a member of the Committee, as 
to whether Calverley could not be supplied from Bingley, WirNEss 
said it was sought to give Calverley two sources of supply. To 
supply Calverley from Bingley would mean a large détour in the 
laying of pipes. Barnsley was the only non-county borough against 
the Bill. Practically, the difference between his syndicate and the 
South Yorkshire syndicate was that there was no contractor for 
plant on his board. Further, his company's scheme was the largest 
aud the most comprehensive, aud was the first in the field. 

The CHAIRMAN pointed out that the Yorkshire Company's circular 
spoke of the undertaking being promoted by electricians, engineers : 
and others, suggesting that they might be interested in the 
scheme as contractors. 

WiTNESS replied that the personnel of the syndicate had been 
altered since the circular mentioned by the chairman was drafted. 
The Cleveland schedule of prices had been included in the Derby- 
shire and Notts scheme. The promoters of the Yorkshire Bill had 
two scales, one by which the price diminished as the quantity of 
power increased, and the other by which the consumer paid by a 
fixed charge per hour. The promoters’ scales had been approved by 
the authorities supporting the Bill, and they wished to adhere to 
them. If, however, the Committee decided in favour of the Cleve- 
land scale they would of course accept it. 

In further cross-examination, he said that he thought it was pos- 
sible they would want a wayleave through Sheffield, because they 
might wish to join up with the Derbyshire and Nottinghamshire 
Electric Power Company. He was not aware that Sheffield had 
spent £75,000 last year on their electrical undertaking and contem- 
plated a further expenditure of £100,000. He considered that his 
company would be able to supply electricity to Sheffield cheaper 
than the Corporation. He and two other members of the syndicate 
were members of the House-to-House Electric Lighting Company 
in Leeds. That company was bought out by the Leeds Corpora- 
tion in 1893. He did not think it was hard on that Corporation 
that he was again before Parliament, and that he might have again 
to be bought out. 

The Committee then adjourned till Wednesday. 


DERBYSHIRE AND NOTTINGHAM ELECTRIC Power BILL. 


Tits Bill was before Sir W. Houldsworth's Select Committee this 
week, and a good deal of evidence was given, after which the 
clauses were gone into, and the Bill ordered to be reported for 
third reading. Our report of the hearing will appear next week. 


LONDON COUN TY COUNCIL Tramways BILL. 


Tuns measure has been before Mr. Seale Hayne's Select Committee 
this week, and the hearing adjourned: 
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Where to Construct New Electrical Works. 


Your correspondent, writing under the above heading, 
suggests that you should ascertain what part of this country 
is best adapted for the purpose. 2 

From the time that millwrights like Brindley became 
engineers, Manchester has always maintained its supremacy 
as the metropolis of the great engineering industry of this 
country, and there is to be found in the Manchester district a 
far greater selection of capable mechanics than in any other 
part of the United Kingdom. 

In earlier days, when England had practically the mono- 
poly of the engineering industry, the cost of carriage was of 
hardly any consideration to the manufacturer, as his customer 
was bound to pay; but in recent years the manufacturers 
have found that, in competition, carriage is a very important 
factor, with the result that there has been an exodus of large 
works from the Birmingham, Sheffield, and other interior 
districts to the seaports. | 

As recently as the early eighties, some Manchester works 
were moved to the seaboard, but it was found that to remove 
the whole of the Manchester district there would be too great 
an undertaking, and the simpler expedient of bringing the 
sea to Manchester was adopted; and the Manchester Docks 
now accommodate ships of a very large tonnage trading to 
and from all parts of the world. 

The Port of Manchester has given great relief to manu- 
facturers in this district, but as 99 out of every 100 of the 
existing works were built without any regard to Manchester 
becoming a Port, the facilities are not available at these old 
works for obtaining the full advantage of the economies 
which the new Port provides. 

Trafford Park, an estate of 1,180 acres, which, until its 
acquisition by the Trafford Park Estates, Limited, had been 
in the hands of one family since the days of King Canute, 
abuts upon the Manchester Docks at the Manchester end of 
the Ship Canal. 

It has been laid out with every regard to the economies 
which can be effected by proximity, to the great manu- 
facturing district of the country, to the Manchester Docks, 
and to the railways and distributing canals of the district. 

An arrangement has been made with the Manchester Ship 
Canal Company by which traffic is hauled to or from along- 


side any ship wherever berthed in the Manchester Docks, 


from or to any part of the Trafford Park estate, at a charge 
of 6d. per ton. 

To every plot of land which is leased or sold in Trafford 
Park a railway siding is given which is connected with the 
London and North-Western, Lancashire and Yorkshire, 
Midland, Great Northern, Great Central, and Cheshire lines 
railways, these being the whole of the railways serving the 
district. | 

Electric light and power and fuel gas are available on the 
estate at low rates. 

The British Westinghouse Electrical Manufacturing 
Company have purchased about 100 acres of land in Traf- 
ford Park, and are erecting a very extensive works there. 

Before Mr. Westinghouse decided that Trafford Park was 
the best site for his works in England, he visited sites 
offered to him near London, near Newcastle, at Liverpool, 
and also in the centre of England, land being offered to 
him in the Midlands at a nominal price, but the advan- 
tages of Trafford Park outweighed those obtainable 
elsewhere. 

The savings to be effected in Trafford Park are very con- 


siderable, and upon this point the following is an answer 


given at a recent inquiry by Mr. W. P. J. Fawcus, one of 
the managing directors of Messrs. W. T. Glover & Co., 
Limited, the electric cable manufacturers, who have 
removed from Salford to Trafford Park, a distance of only 
about 14 miles: 

We have reckoned that the land we have bought in Trafford Park 


for the purpose of Glover's works, who are large cable makers, and 
deal with considerable weights, will not cost us anything. The 


saving on the carriage over our original site in Salford will be 
sufficient to pay the rental. 

Other firms connected with electrical manufacturing, such 
as the Lancashire Dynamo and Motor Company, Limited, 


LNE RE . a a m menna Ma 


Howard Conduit Company, Limited, Royce, Limited, the 
British Electric Car Company, Limited, and Baxendale and 
Co., have either constructed works in Trafford Park, or have 


acquired land for their construction. 
Marshall Stevens. 


This is a most interesting question raised by your corre- 
spondent, R. V. Lynn. The question has been to some 
extent settled practically by the large concerns being started 
in this country by American enterprise, and by the fact that 
three large English factories moved from London—one to 
Bedford, one to Hollinwood, and one to Loughboro'— while 
^i 1 large electric works at Wolverhampton and Chelms- 

ord. 


Anywhere out of London is better than anywhere in, or 


near it, for engineering works. In the first place, coal, iron, 
steel, copper, timber, and all raw materials are more costly 
by carriage, and for other reasons; and in the second place, 


the cost of workmen's living in or near London is much 


greater than in the provinces. Consequently, to get equally 
good hands, higher wages must be paid. 

The housing of the working classes in London is dis- 
graceful. An engineering workman in Yorkshire or Lanca- 
shire can get a comfortable decent dwelling for 4s. 6d. to 58. 
a week, including gas light; the same accommodation could 
not be got in London for 8s. or 9s. a week, and then he 
would have to spend time and money travelling to and from 
work. 

In choosing a site for a factory, many considerations 
must be taken into account; some industries must be carried 
on in or near the place where the market for the products 
are; others must be carried on where the raw materials are 
obtained. 


But these considerations do not apply to electrical engi- - 


neering. The market is the whole world. The site for 
these works should be located in a mechanical engineering 
district, where skilled workmen are plentiful, and where 
they can live decently with their families on the standard 
scale of wages. 2E 

The factory must be taken to the workers. Workers do 
not migrate to far-away factories in any large bodies. 

It may be worth while, in discussing this labour question, 
to refer to a striking instance of the necessity for carefully 
choosing a location for a large factory. 

Twelve years ago some Scotch firms foresaw a great 
market in our Colonies for superior cut and materiuls in 
ready-made clothing. It was found impossible to get the 
most satisfactory workers in Scotland. Lecds was chosen for 
the location, first, because of a plentiful supply of the right 
class of workers; and, secondly, the cloth could be bought 
from the looms in the district ; and, thirdly, coal and other 
accessories were fairly cheap. Result, three large well-built 
modern-fitted factories were built, one of them, to be 
thoroughly up to date, being fitted throughout by motors 
and electric light. Here we have three more examples 
wherein it was necessary to move large businesses from one 
large city to another on account of local circumstances. 

The Manchester district has been much favoured by elec- 
trical engineering firms. 

Glasgow is, no doubt, a large working centre of engineer- 
ing, but Glasgow is large enough to begin to suffer from the 
same evils as the London working centre. The housing of 
the working classes in the Govan, Partick, Bridgeton, and 
Springburn districts of Glasgow leaves a lot to be desired. 
They are rack rented, the house owners in Glasgow demand 
high rente, yearly tenancy, and municipal taxes are high. 
Therefore labour is expensive, while raw material for engi- 
neering is fairly cheap. 


The moderately sized towns or cities seem, on the whole, 


to offer most advantages, other things being suitable, good 
railway service, and so on. Leeds is a good example of a 
favourable location ; coal, iron, steel, and other materials are 
at hand, labour is plentiful, and living cheap. 

There are, no doubt, other towns equally well adapted, 
but Leeds is a good example. It is connected by canal and 
four railways, has an extensive system of electric tramways, 
80 that the population is spreading out into the suburbs, and 
the only thing it wants is a supply of cheap electrical energy 
for power purposes, 
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The question, of course, only concerns really modern 
factories designed to carry on a large home, foreign, and 
Colonial business in heavy electrical engineering, conducted 
in modern style. We have, many small firms all over the 
country to whom the question is of no interest, electrical 


engineering having been started with most of them as an 


' adjunct to another established business. Except locally 
these cannot hope to compete with the large factory, the site 
carefully chosen, and the whole completely equipped with 
special machinery and with a highly trained staff of technical 
experts. |j 

There have been exceptional cases where a factory has 
moved from a town right into a wilderness. A case in point 
was the Glasgow Singer's sewing machine factory, which 
moved from Glasgow to a very small village further down 
the Clyde. They had to run special trains night and morning 
for workers until à smalltown grew up in the neighbour- 
hood. The move was successful. Port Sunlight, on the 
. Mersey, is another case. But these are exceptions to the 
rule that the factory should be located in the midst of the 
necessary kind of labouring people. The “living wage" has 
a deal to do with the question. If a factory has to pay a 
standard wage wherever it may be situated, then from a 
labour point of view that site is best where living is cheapest, 
and this holds good even where no standard wages are 

id. 
ü Rankin Kennedy. 


Central Driving for Motor Cars. 


Tt has long appeared to me that the very great increase in 
weight of a vehicle, caused by carrying the motive power 


inside it, instead of harnessing it in front, may well raise a. 
question as to the wisdom of retaining the old form unaltered.. 


For instance, in a heavy steam-car, to perch the boiler 
directly over the steering wheels cannot surely be right; and 
in electrically-propelled vehicles also, there is a tendency to 
place too much weight in the same direction. In the latter 
case it has seemed to me that the difficulty might be met in 
the following way :— . 

1. Inside a frame consisting essentially of two parallel 
beams tapering towards the ends, so as to be strongest in 
the middle. | 

2. Mount this frame on a pair of centrally situated 
driving wheels of somewhat large diameter. 

3. Add a pair of steering wheels at each end, the two 
pairs being connected so as to turn together in opposite 
directions. 

4. Suspend a platform from the frame to carry accumulator 
cells, half being arranged on one side of the driving axle and 
half on the other. | 2E 

5. Complete the superstructure, fit in motors, and adjust 
the various springs so as to distribute the weight to the best 
CTOS the large central driving wheels bearing the lion’s 
share. 

N.B.—That wheels should be regulated as to size accord- 
ing to the weight they carry is a well-known maxim. 


| . Alfred J. Allen. 
London Institution, E.C., 


May 7th, 1901. 


Gas Engine Plant. 


Enclosed sketch shows gas engine plant running here. 
I should be pleased if you, or any of your readers, will answer 
the following: | 

Is it possible for one dynamo, when running in parallel 
with two others, as shown in sketch, to give out more cur- 
rent than the others, providing the voltage on all is the 
same, viz., would it be possible to get out of the 600-ampere 
dynamo 500 amperes and only 200 out of each of the 
other two? 

Speeds, &c., given on sketch. 

Remember, it is gas driven. 

G. F. K. 


[The sketch showed two 600-ampere and four 400-ampere 


dynamos, driven by two high-speed gas engines, and two of 
lower speed. | 


Certainly, by «adjusting the excitation of the various 


dynamos, the load can be divided in any desired proportion, 
the terminal pressure remaining the same for all.—Ens. 
Erro. REv.] 


Resistance Material. 


I should be much obliged if you, or any of your readers 
can inform me where it is possible in this country to obtain 
material suitable for the construction of main resistance 
boxes for absorbing the loads of large generators. The 
material should be non-magnetic, possess a comparatively 
low temperature coefficient, and should not exceed in price 
2d. per lb. A few years ago I was able to get manganes 
steel fulfilling these requirements, rolled to section order, bat 
now about 2s. 6d. per Ib. is asked for the same thing. 

It se2ms unfortunate that trade should be sent out of the 
country for material of this kind. 

Non-Magnetie. 


Accumulator Design. 


Some time ago the ELROrRIOAI. REVIEW published a 
notice of a so-called new accumulator designated by the 
name of ** Monobloc." 

With regard to this, allow me to say that this accumulator 
is precisely like the one that I designed and patented on 
January 18th, 1890, No. 203,219. In fact, my accumu- 
lator consists (like the Monobloc ") of a certain number of 
perforated tubes, whence the name of *multitubular," which 
I gave it. - 

The accompanying figure shows the details of an electrode 
with circular, square, or rectangular section. 

Each electrode, whatever may be its shape, consists of a 
tubular case or sheath of metal (lead or antimoniated lead), 
or of insulating material, either stiff or elastic (ebonite, 
celluloid, porcelain, india-rubber, &c.), perforated with a 


number of little holes. In the centre of this tube or sheath 
is fitted a rod of lead or other suitable metal or alloy, and 
acting as condactor for the current. 

The empty space between the rod and the tube is filled 
with active material, preserved from falling or becoming dit 
integrated by the perforated case that encloses it. 

Now, the Monobloc” accumulator is characterised by 
these very perforated tubes filled with active material, in the 
midst of which is placed a rod of lead serving to convey 
the current. How then does the Monobloc” accumulator 
differ from mine ? 

In the two accumulators in question we find the seme 
tubular form, the same arrangement of a central rod, serving 


| 
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really rather as a conductor than as a support for the active 
material, and lastly, the same perforated case for preventing 
the falling of the active material, and consequently the 
formation of short circuits, and the distortion or warping of 
the electrodes. 
D. Tommasi. 
Paris. 


— 


THE KINGSLAND MECHANICAL SURFACE 
CONTACT SYSTEM. i 


We intimated iu our last issue, in the illustrated article 
descriptive of the Kingsland mechanical surface -contact 
system for electrical tramways, that we would defer criticism 
until we had inspected the working of the apparatus on the 
experimental track in Wolverhampton. 

This we were enabled to do last Friday, when the Kings- 
land Syndicate invited a few representatives of the technical 
press and of some provincjal newspapers, to view a car in 
operation. 

The first experiment was shown in the workshop on a 
switch box, in which the star or tappet wheel was revolved 
by the action of a striker attached to the periphery of a fly- 
wheel driven by an electromotor at varying speeds, to repre- 
sent 8, 10, 15, &c., miles per hour of an actual car. 

The number of revolutions of the fly-wheel representing a 
speed of eight miles per hour, is 44 per minute. The cir- 
cumference of the wheel is approximately the distance between 
two studs, viz., 18 ft., so that it very nearly represents the 
effect of front and rear striker on the car itself. The test, 
however, is a much more severe one than can occur in actual 
practice; for whereas witha five minutes’ service the switch 
is only actuated 24 times per hour, with the fly-wheel it is 
actuated 2,640 times. 

Every switch was tested for about half an hour before 
being put out on the line: but a special test of some 60,000 
or 70,000 blows was made with the first switch constructed. 
That test was most satisfactory, and the wear was found to 
be practically nil. Moreover, that test was made with a 
rigid striker, which gives a, much more severe blow than a 
spring striker. As regards this question of wear, which 
several of the visitors, labotring, probably, under a misappre- 
hension, seemed to think was a serious matter, and likety to 
give rise to trouble in a comparatively short period, one 
must bear in mind that the commutator and other moving 
parts only go one-sixth of a turn at each blow. | 

We are informed that never under any circumstances has 
a star-wheel been broken, though they have repeatedly been 
tested under a falling weight, and with a rigid striker, up to 
a speed of 20 miles per hour. -With a spring striker the 
impact of the blow is taken principally on the spring. 

The company then inspected a car in operation on a length 
of track of about 200 yards, with a curve of 60 ft. radius. The 
. studs are set 18 ft. apart on the straight, and 14 ft. on the 
curve. The car ran at about 10 miles per hour on the 
fastest bit of the line, that is, about“ the middle of the 
straight. | 

As there is no such thing as absolute certainty of action 
in any mechanical device, it is possible that some day one 
of the studs may be left alive; the experimental car was 


provided with no means for overcoming this important 


objection, but no doubt this defect could be remedied by 
employing an earth-connected brush at each end of the car, 
to put each stud to earth directly after the skate has left it. 
This would blow a fuse in the switch box of any faulty stud, 
and so render it harmless. 

It may be said that the star wheels can be operated by 
mischievous persons— the man in the street," of whom we 
bear so much. This must be admitted; but Mr. Kingsland 
has devised two methods of minimising the objection, one 
of which—a cover plate over the star-wheel—was indicated 
in the section of the track in our last issue, and even if a 
stud should be made alive in this way, the first car that 

will cut it out altogether. 

The slot is only § in. wide at the rail head, so that no 
large stones or other obstructions can enter it; mud, &c., 


can be removed ‘by means of a scraper, falling into the outer 
switch box at each star wheel without affecting the latter. 

It is of course impossible to get a shock from any part of 
the apparatus, except a live stud, which can only be reached 
beneath the car. | 

We have been much interested in Mr. Kingsland’s clever 
and original device, which we consider to be eminently prac- 
tical ; indeed, it is the only surface contact system on which 
we would pin our faith fora permanency. The Tramway 
Committees of those towns which are about to introduce 
electric traction on their lines, but where for æsthetic reasons 
the trolley system is objectionable, and the conduit too expen- 
sive or inexpedient, would do well to thoroughly inspect the 
Kingsland mechanical surface contact, which seems to be the 
happy medium between the other two. Mr. Kingsland 
deserves success commercially, and we doubt not but that 
this will speedily come, for he has certainly achieved it from 
the engineering point of view. | 

[There appears to have been some misapprehension regarding the 
arrangements made for publishing the description of the Kingsland 
system; a contemporary even accuses us, in offensive terms, of 
taking an unfair advantage by premature publication. 

Whatever arrangements may have been made with our con- 
temporaries, we received no intimation whatever on the subject. 
Mr. Kingsland himself called at this office, and furnished us with 
information, not only then, but afterwards by post—yet not a word 


was said a3 to the date of publication. We hold ourselves blameless 
in the matter. | 


ELECTRICAL ENGINEERS R.E. 
^ (VOLUNTEERS). 


REGIMENTAL ORDERS. 


1. Oil Engine Instruction.— Portsmouth, Isle of Wight, and Mil- 
ford Haven Camps at Headquarters, Mondays, 6.30 p.m. Harwich 
and Gravesend, Tuesdays and Thursdays, 6.30 p.m. Sheerness and 
Plymouth, Wednesdays, 6.30 p.m. Falmouth, Fridays, 6.30 p.m. 

, F Recruit Drills.—Tuesdays, 6.30 p.m. ; Thursdays, 7.30 p.m. to 
.30 p.m. | | 

3. Non-commissioned Officers’ Instruction.— Wednesdays, 0.30 to 

p.m. 

4. South African Contingent.—The under-mentioned Volunteer 
has been accepted for service with the South African Companies of 
the Electrical Engineers :—V ol. No. 390, Sapper G. W. Peatt, dated 
May 6th, 1901. Promotions.—No. 8,577, Sapper G. W. Peart to 
be promoted to Second Corporal in the S.A. Companies Electrical 
Engineer. ; : i 

5. South African War Medal Ribbon.—The General Officer 
Commanding Home District has approved of the Electrical 
Engineer Volunteers, who are entitled to the South African War 
Medal, wearing the ribbon on “ Undress Uniform.” The ribbon 
will be worn on the left breast of the blue serge, aud will be sewn 
on 4 inch wide, no raw edges to be exposed. l 

6. The under-mentioned having been enrolled, are taken on the 
strength of the corps:—Regimental No. 540, S. E. Blakeney; 641, 
F. W. Jordan; 542, C. A. Proctor (bugler). | | 


(Signed) R. S. EnskINE, Major, 
d E O. C. E. E. R. E. v. 


BUSINESS NOTES. 


Books Received.—“ Conduit Wiring and Erect n 
By L. M. Waterhouse. London: S. Rentell & Co. 28. 

“The Motor Engineers’ and Electrical Workers’ Handbook 
West Park, Ohio: William Lintern. London: E. & F. N. Spon 
Limited. 2s. net. ! l l 

* Electric Lighting,” Vol. II.; Distributing System and Lamre, 
By F. B. Crocker. London: E & F. N. Spon, Limited. 12s. 6d. 


Meeting of Creditors. —4A meeting of c:editors has been 
held this week of Messrs. J. Sunderland & Co., electrical engineers, 
Victoria Works, Gibbet Street, Halifax. The statement of affairs 
presented on behalf of the firm showed liabilities to unsecured 
creditors, £451 13s. 11d.; creditors partly secured, £1,857 9s. 8d. ; 
estimated value of securities, £362 10s.; leaving to rank, £1,494 
19s. 8d.; total unsecured liabilities, £1,916 13s. 7d. Assets—stock 
in trade (at cost price), £1,038 2a. 11d. ; working plant, fixtures, &c , 
£319 193.; debentures in Holmtield estate, estimated value, £37 
10s. ; book debts, £283 19s. 7d. Total, £1,679 118. 6d; less pre- 
ferential claims, £10; total net assets, £1,669 11s. 6d., showing a 
deficiency of £277 2s. 1d. The position of the firm bad been 
brought about, it was stated, through losses on contracts. It was 
decided that the business be handed over to an inspectorship for 
the benefit of creditors, with Mr. J. Norman Lister, accountant, as 
trustee, and three of the (principal creditors as a committce of 
inspection. . eu 
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Electrical Wares Exported. 


WIE ENDING May 15TH, 1900. 


WEEK ENDING May 14TH, 1901. 


. debtor. 


Adelaide .. Value £76 Adelai le : ae .. Value £47 
Amsterdam : .. 160 " Teleg. wire .. 4 74 
Auckland. “à - is 85 Alexandria ,. i» . `.. 152 
Azores. Teleg. mat. oe 1,154 Amsterdam .. we E v 80 
Barcelona .. ae T ee 26 Auckland “se " : 120 
" Teleg. wire .. . 102 Bombay... Po ae 19 
Boca .. by 2 xs .. 290 n Teleg. wire .. 88 
„ Teleg. mat. aa - 79 Brisbane, Teleg. cable.. 51 
Bombay  .. sà ee .. 605 Buenos Ayres  .. - 51 
Borkum. Teleg. cable .. 91,200 x Teleg. mat. 688 
Buenos Ayres 88 xh .. 103 ; Teleg. wire . 800 
» Teleg. mat. 112 Cape Town .. $x ee 100 

" Te'eph. mat. .. 88 Christiania . v n 45 
Calcutta  .. ae ss " $3 Teleg. cable 22 
Cape Town 89 Copenhagen. Teleg. wire 82 
Colombo .. 27 | Demerara. Teleg. apparatus.. 44 
Demerara ss A 41 Durban ác H^ x . . 1,918 
Durban "m is as .. 322 Fiume es 20 807 
5 Teleg. mat. .. 101 Ghent 3 ata 18 
East London sà m ea 82 Gibraltar .. 85 va 89 
Fremantle we M a 56 Gothenburg. Teleg. wire 14 
Gibraltar .. 925 e .. 21.10 Halifax. Teleg. wire 20 
Hamburg. Teleg. mat... .. 400 Hong Kong.. es A 8,840 
Hong Kong .. s + T 16 Kobe. we s$ 172 
Karachi ..  .. .. es 240 | Kure. Teleg. cable 11,687 
Kobe. Teleph. cable . 745 Launoeston.. se 45 
Malta ae - .. 186 Liban EA T 83 
Mauritius. Teleg. met. 68 Melta . n P 46 
Melbourne .. ; "m .. 186 Melbourne .. as s .. 888 
Cstend - T i» s 28 » Teleg mat... . 8,446 
Otago as s as ix 70 Montreal .. as v ae 24 
Rangoon .. Ps T .. 862 N. Atlantic. 888 knots Teleg. cable — 
Rosario s zs wis ite 52 Odessa $4 M ss T 25 
Stockholm. Teleg. mat. is 88 Penang 9 
Bvdney sš és TA . . 1,458 Perth v 48 
Wellington .. és 400 Port Chalmers 235 
Yokohama .. zs xs 8,730 Shanghai 98 
p Teleph. appts. Singapore .. s; 171 
Zanzibar... si ~ 40 Sydney us "T i 1,582 
rieste. Teleg. cable .. 1,928 

Wellington .. A N 527 

Yokohama .. 1,529 

Total 283,680 Total £80,550 


Foreign Goods Transhipped. 


Perth Elecl. machinery. Value £869 | 


High-Pressure Fuseboard.— We have received from 
Messrs. Moores, Farrell & Co., Manchester, a sample of their high- 
voltage fuseboard, which is certainly the smallest and neatest that 
has come before our notice. The fuse is practically enclosed in the 


Frvg-way DouBLE-POLE F'UskBOARD (Cover REMOVED). 


porcelain; the break is fully 2? in. long, and with the solid china- 
ware between contacts arcing should be impossible. The illustration 
shows the method adopted for making contact, and the general 
arrangement of a fuseboard. The carrying capacity of the bus bar 
and contacts is ample, but it would be better if the nuts for securing 
the thimbles were heavier. 


Electric Lighting Boards.—We are informed that the 
excellent electric lighting effects in the great “ Cinderella " panto- 
mine at the London Hippodrome, which were carried out in a 
successful manner on the E.L.B." system, are now being repeated 
for various purposes in different parts of the country. Thus the 
enfire Irish Section of the International Exhibition at Glasgow bas 
been decorated by a scheme of garlands, interspersed with sham- 
rocks provided by the Electric Lighting Boards Company, of Pall 
MalL Again, we find a similar scheme of decorative illumination 


installed for the Café Chantant at the Crystal Palace, whilst the 
effects have also been used for decorative purposes on several 
The Hippodrome installation 


occasions at the Grafton Galleries. 
has, in fact, been quite a pioneer in the greater elaboration of elec- 
trical effecta as now so easily obtainable on the E. L. B. system. 


Bankruptcy Proceedings.—Notice of intended divi- 
cena is given in the case of J. E. Bunce, electric fittings manager, 


Under the failure of George Wm. de Tunzelmann, 1, Bash Lane, 
E.C., and 6, Penywern Road, Earl's Court, eiectrical engineer, a 
sitting of the London Bankruptcy Court was held last Wednesday, 
before Mr. Registrar Giffard, for the public examination of tbe 
The statement of affairs shows unsecured creditors, £4,767 : 
partly secured creditors £4,430, no value, however, being placed on 
the securities; asscts, consisting of bad book debts, £2,465, and 
various company shares, no realizable value being placed upon 
either item ; and an estimated deficiency of £9,1 7. According to 
the observations of the Official Receiver in charge of the case, the 
deb'or states that he was proprietor of the Electrical and General 
Engineering College and Experimental Works at Nos. 2 and 4, 
Penywern Road, Earl's Court, S.W. (which he fitted up at a cost of 
about £4,500, chiefly c orrowed from a relative), from 1893 to June, 
1899, when he sold the business to a limited company then formed 
to acquire it and having a nominal capital of £15,000, of 
which about £1,500 was subscribed. The sale consideration was 
£7,500, payable as to £400 in cash, as to £2,100 in second deben- 
tures, and as to.the balance in deferred ordinary sharesof the company, 
of which he was for a short time managing director, and sube- 
quently, until January last, a director. He states that a few weeks ago 
possession of the company’s assets was taken by a receiver, on behalf 
of a first debenture holder, and that the shareholders have recently 
passed a resolution that the coxzpany be wound up voluntarily: 
that he, in March, 1897, promoted a company (having a nomina: 
capital of £40,000, of which about £3,500 was subscribed) for the 
purpose of acquiring from him two patents for electric welding 
apparatus; that the sale consideration was upwards of £20,000, 
payable as to £2,000 in cash (of which about £1,400 was paid by 
him for one of the patents assigned to the company), and as to the 
balance in fully-paid shares of the company; that he has since 
acted as a director and also as consulting engineer to the company. 
but that it is doing little or no business; and that since Septem- 
ber, 1899, he has been in business as consulting engineer, and bas 
had the use of a friend's office at Bush Lane House, Cannon Street, 
E.C. He attributes his ins»lvency mainly to losses and expenses 
incurred in connection with the Electric Welding Company, to loss 
sustained by the transfer of the Electrical College and works to 
the company first before referred to (owing to the shares and 
debentures received in part payment of the purchase money being 
valueless), to loss by sale of his furniture in December, 1899, by the 
holder of a bill of sale thereon, to interest on loans, and to bad 
debts. The following deficiency account, dating from January 1st, 
1898, has been filed, viz. :— 


Excess of assets over liabilities at that date, chiefly represented 


by value placed on shares in companies à ee .. £9,100 0 0 
Profit in ing on college from that date to: June, 1899 ., .. 1,000 0 0 
Fees received as consulting engineer and for literary work vt 440 0 0 
Balary received from Electrical College Company  .. 85 s 160 0 0 
8 received from Electric Welding Company... ee 120 0 € 
Deficiency as per statement of affairs. - 9,197 0 8 

£20,047 0 3 
Loss on transfer of college and works to company, represented b 
depreciation in the value of ehares and debentures receive 
in pari payment of purchase money.. EST qu - .. £7,097 0 0 
Depreciation in the value of shares received from the Electric 
Welding 9 in part payment of purchase money 6.550 0 0 
. 4 13 icis of shares in same com- 260-073 
pany purchased by bankrupt .. T T 
Bad debts 5 se Pe "s A Be Ps 771 18 6 
Liability for dilapidations at No. 2, Penywern Road.. 960 0 0 
Interest on loans and premiums on lapsed life policies 1,880 0 9 
Loss by forced sale of household furniture and library 258 aes 1,650 0 6 
Depreciation in the value of shares in an adverti-ing syndicate 
purchased by bankrupt .. is - is s ws 56 0 0 
Law costs x eur dx T we e T is e 0... 809 
Household and personal expenditure, Including maintenance of 
invalid sister (to balance .. .. 109419? 
£20,017 0 8 


The bankrupt states that the books of account kept by him prior 
to June, 1899, were handed to the company first before referred to, 
and that he has not since kept any books. Of the unsecured 
liabilities, £2,672 represents money borrowed from a relative, 
£421 68. lecturers’ and tutors’ fees, about £415 goods supplied for 
the purposes of the electrical college and works, £250 the before- 
mentioned dilapidatioas, and the balance mainly goods supplied for 
household and personal use. The creditors treated as partly secured 
are respectively stated to hold (a) against £4,000, money lent and 
interest, (1) 6,000 £1 (fully paid) shares in the Welding Company, 
(2) £1,100, second debenture bonds of the Electrical College Com- 
pany, (3) 1,500 £1 (fully paid) shares in the same company, and (1 
50 £1 (fully paid) shares in an advertising syndicate; (b) against 
£130, money lent and interest, 1,000 £1 (fully paid) shares in tbe 
Welding Company ; (c) against £130, goods supplied for personal 
use, 200 similar shares, and (d) against £170, cost of maintenance 
and treatment of invalid sister, 250 similar shares. None of 
the securities have any market value. The debts due to the 
estate include a sum of £1,650, arrears of salary due from the 
last-mentioned company to the 5 as consulting engineer. 
The debtor further stated in reply to Mr. E. L. Hough, official 
receiver, that he was in difficulties when he sold the college and 
works to the company, and that was the reasoa for the sale. The 
company also got into difficulties, with the result that a few weeks 
ago the first debenture holders who had a prior claim to witness (be 
holding only second debentures) entered into possession by means 
of a Receiver. He was strictly of opinion that had he confined bis 
attention entirely to the College and works, be would now be in 
good financial position. and thoroughly solvent. He had been 
pressed by creditors since the end of 1898, and had been almost 
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entirely dependent upon borrowed money to carry through the 
company's schemes in which he had been interested, and which had 
brought about his failure. The examination was ordered to be con- 
cluded. Appended is a list of the principal creditors, viz. :— 


USSECURED. 


Army and Nary Gazette, Wellington Street, Strand £50 
Caplin, Mrs., Isleworth ie Se bie - ias as sz .. 2,672 
Electrician Publishing Company, Salisbury Court, Fleet Street, E.C. .. 12 
Engineering, Limited, Bedford Street, W.C. " - es sa es 19 
Farmen & Sons, High Street, Kensington.. a aie we i 858 190 
Glover, W. T., & Co., Trafford Park, Manchester te và i 2 5 40 
Holland & Co., Earl's Court, S. W. = m vis - s. 0 758 50 
Holtzaptfel & Co., Charing Cross .. d as 955 2 x vs 18 
Highton & Co., Graham Street, City Road i m p x E 51 
Longmans & Co., Paternoster Row, E.C. .. a ss $5 $4 a 148 
Lightning, Limited, Bream's Buildings, Fetter Lane, E. C. 8 2x 80 
Macmillan & Co., St. Martin's Street, W.C. " s - 12 


Imperial Insurance Company, Old Broad Street, E C. " s m 250 
Roxby, R. B., Featherstone Buildings, W. C. s 2» s T 
` PARTLY SECURED. 

Cree & Sons, Gray's Inn Square, W.C. 
Hoyland & Co., Great 8t. Helens, E.C. , sa ee we 85 
Blater's, Limtted, Kensington or oe as - ae m "e 180 

In connection with the sequestration of Messrs. Hiley & Orchar, 
electrical engineers, Dundee, Mr. Robert Orchar was g@gamined before 
Sheriff Campbell Smith at Dundee on 8th inst. He stated that he 
believed his brother William Orchar had gone to Hong Kong. In 
February, 1899, a bond and disposition in security on a property in 
Erskine Terrace was taken out by his brother, amounting to £700. 
He cashed the cheques, and received £600 as a gift. In April, 1899, 
he went abroad to Demerara to take over a business. Previous to 
going, his brother asked him to sign a deed for the £600, so that 
should he die abroad his brother would secure the money. The 
deed was purely a gift from his brother. | 

At Kilmarnock on May 22nd, John Murdoch, electrician, residing 
at 138, Glasgow Street, Ardrossan, is to be examined in the Sheriff 
Court House, County Buildings. 

Mr. H. W. Freshwater, of Bristol, has been appointed trustee of 
the estate of G. J. Lloyd (G. H. Lloyd & Co., electrical and 
mechanical engineera, Bristol), whose present address is unknown. 


Dissolutions and Liquidations. — The Smelting 
Corporation, Limited, whose electrical equipment was fully 
described in our issue of September 14th, 1900, is winding up volun- 
tarily, with Mr. J. Peters, of 8, Eastcheap, E.C., as liquidator. 

The Kerbey Bowen Electric Syndicate is winding up voluntarily. 
Mr. W. Roden, 72, Coleman Street, E.C., is liquidator. 

The creditors of the Commercial Telegraph Construction Company 
should send particulars of their debts, &c., to Mr. C. Quennell, 7, 
Angel Court, Throgmorton Street, E.C., by June 30th. 


Accumulator Works,—We read in the Times that at 
the Thames Police Court on Tuesday the Electric Power Storage 
Company, Limited, West Ferry Road, Millwall, were sammoned 
for failing to carry out special rules for electric accumulator works 
by not seeing that the gloves used in the occupation of rubbing 
were constantly inspected and renewed when defective. There was 
also a second summons against the same company for failing to 
limewash the pasting shop and other parts of the factory within 14 
months of the date of the last limewashing. Mr. C. C. Hoare, 
inspector of factories, prosecuted, and Mr. Charles Mathews, 
barrister, appeared for the company. Mr. Hoare, in opening the 
case and dealing with the first summons, said that under the Factory 
and Workshops Act of 1891 the Secretary of State had power to 
order special rules to be adopted in works of that nature, and 
electric accumulator works were subject to those rules, which were 
accepted by the defendants. On April 24th the workpeople were 
found to have certain gloves in use that were defective, some being 
badly so. Pasters who used lead paste to put in their work, 
required to have the gloves in order that paste loaded with lead 
should be kept off their hands. Not less than one-third of the 
gloves in use were found to be defective, while one-half were not 
satisfactory. Mr. Mathews, on behalf of the directors, admitted the 
facts, and said that his clients were not cognisant of the state of 
affairs until the visit of the inspector. The office of the company 
was in Great Winchester Street, City, and the works in the West 
Ferry Road. The directors placed four men in control of the latter 
place. It was their duty to see that all matters of detail were pro- 
perly carried out. So far as the supply of gloves was concerned, it 
could not be said that it was defective, for in March 20 pairs of 
gloves were issued to 25 men, and in April 18 pairs were issued to 
18 men. Mr. Hoare remarked that the gloves only lasted a fort- 
night, and he could produce evidence that there was no constant 
inspection. Mr. Mathews said that the company would also plead 
Guilty ” to the second summons. On the first summons Mr. Mead 
inflicted a penalty of £4 10s. and 26s. costs, and on the second one 
£4 and 4s. costs. 


Car Fenders.—The Street Railway Journal intimates 
that the Consolidated Car Fender Company, of New York, has 
established an agency for France, Italy, and Spain, and will push 
the fendersthere. Sixty complete equipments are to be supplied for 
Colombo, Ceylon. 


Catalogues and Lists.—The 1901 edition of the 
General Electric Company's catalogue of electric light supplies, 
switches, switchboards, cut-outs, lampholders, and incandescent 
lamps is before us. It is fully illustrated and priced, and will no 


doubt be serviceable to many electrical traders in London and the : 


provinces. The eighth edition of their catalogue of fire alarms, 
electric clocks, telephones, and accessories is also issued, and will 
have an equally large demand. 

Messrs. Hands, Limited, of Garlick Hill, E.C., have recently 
published a new fittings catalogue. There is a large variety of 


.- 


fittings for interior lighting, some simple, and some more elaborately 
artistic in design. Prices of the different designs of brackets, elec- 


troliers, pendants, standards, and so forth are given, and the illus-. 


trations are neatly set out. 

Mr. H. Hodgson Wright, of Halifax, sends us a list of his latest 
improved C.C. enclosed motors. The improvements include 
making the end covers in two parts, so as to make the brush gear 
more accessible. The fans on the armature shafts have been 
re-designed, and the outputs have been increased. The list before 
us gives tabulated figures of the prices, weights, and several other 
details. Mr. Wright has appointed Mr. A. J. Hollington, of 37, 
Wallbrook, E.C., as his London agent for the sale of these motors, 
and also switches and switchboards. 

Circular No. 1,047 of the British Westinghouse Company describes 
teir standard railway switchboards. - 

The General Electric Company, Limited, have issued a new list 
of electric fire alarms and fire brigade calls, also one in which they 
describe Wood's patent swivel trolley head, froge, crossings, and 
movable points, also an improved trolley standard for cars with top 
seats. This standard has been designed with a compensating lever, 
which carries the pole, and has been found necessary to meet the 
requirements of overhead lines where a number of railway bridges 
or viaducts have to be passed under, and where the wires are rigidly 
fixed. The arrangement is claimed to save 25 per cent. in the trolley 
wheels. Ordinary American type frogs and crossings are also listed 
and stocked. — 

À price list of ammeters and voltmeters, recorders, &c., with illus- 
trations and descriptive notes, has been issued by Mr. James Pitkin, 
of Red Lion Street, E.C. 

An excellent illustrated catalogue of telephones and telephone 
accessories, has been issued by the Berliner Telephone Manu- 
facturing Oompany, Limited, of Queen Victoria Street, E.C. 
Various patterns of receivers and transmitters are shown, several 
kinds of battery ringing telephone sets, table and magneto wall 
sets, also telephones for mines, damp places and railway purposes. 
Some handsome desk and magneto inter-communication sets are 
included, also various portable instruments and numerous sundries 
for accessorial purposes. The many diagrams of connections which 
are given, cannot fail to be of service to those who are engaged in 
telephone fitting and planning. 

Some good '' points " for tramway engineers and managers, are to 
be found illustrated in the catalogue just published by the Steel 
Casting Company, of South Bank, near Middlesbrough. The com- 
pany manufactures crucible cast-steel points and crossings, drain 
boxes, car wheels, brake blocks, pole equipment castings, manholes 
and so on. : 

Mr. G. C. Thiriet, of Myddelton Square, E.C., sends us a list of 
Bouhoulle's poor gas producers for which he is representative in 
this country. 

The Pulsometer Engineering Company is showing how satis- 
factorily its steam pumps are working, by circulating a little 
pamphlet in which are extracted 100 new appreciations which have 
been received from users. 


Interlocking Gear for Superheater Valves.— When 
we described and illustrated the superheater manufactured by 
Messrs. Babcock & Wilcox, in our issue of March 30th, 1900, we 
said :—“ Before opening the superheater stop valve, care must be 
taken to drain the tubes; otherwise large quantities of water would 
be propelled into the steam pipes, probably entailing serious con- 


sequences—especially if the boiler is being coupled with others 
already at work. To guard against this danger, a warning plate is 
fixed on the hand wheel of the stop valve; this, however, seems to. 
us to be insufficient, as in a case of emergency even a careful 
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attendant is apt to get flurried. We should like to see an inter- The Galloway Eugine.—4À great deal of interest was 
locking arrangement adopted, which would render it impossible to created at the meeting of the Iron and Steel Institute last week by 
open the stop valve before draining the superheater.” As happens a paper entitled “A Comparison between American and British 
in so many cases, it was not until serious trouble, of the kind which Rolling Mill Practice," read by Mr. William Garrett, the well- 
we foretold, had actually occurred that steps were taken to prevent known rolling mill expert, of Cleveland, Ohio. The followiug 
its recurrence. The interlocking gear shown in the illustration, extract is well worth quoting, and it is particularly interesting to 
appearing on the previous page, is now being introduced by note that the record breaking of the Americans should be obtained 
Messrs. Lovell & Co., of 56, Chancery Lane, l 

. and is already meeting with the approval 
of station engineers. Although the apparatus 
is shown applied to a Babcock boiler, it can 
be adapted to others of similar type. The 
flooding and draining cock can only be opened 
when the main stop valve, p, is closed, and 
whenever the former is open, whether for flood- 
ing or draining, the main stop valve is locked 
in its closed position. This is accomplished 
by meaus of the locking bar, c, actuated by 
the rod, a, which is controlled by the hand 
wheel, B, of the flooding cock. Thus it is. 
made impossible for the water to be driven 
into the stcam pipes through carelessness. 
Central station engineers will without doubt 
b» interested in this device. 


American Novelties, — Some interest- 
ing and noveldevices for electrical purposes 
ate being introduced into this country by 
Mr. J. B. Cowen, who has opened showrooms 
on behalf of the General Incandescent Arc 
Light Company, the Paragon Fan and Motor 
Company, and the Chicago Rheostat Com- 
pany, at St. Alban's Place, Regent Street. 
Of the apparatus shown in the adjoining illu- 
stration, perhaps the most interesting is the 
sewing machine motor. This is arranged so as 
to clamp on the table of any ordinary machine. 
The motor is mounted on a pivot, and is 
connected by an adjustable rod with the 
treadle, so that it can be tilted by means of 
the foot. A leather-faced friction wheel, fixed 
ou the armature shaft, bears against the fly- 
wheel of the machine, at right-angles to the 
pivot, so that the speed at which the machine 
is driven can be varied, by merely depressing 
the treadle, from rest up to full speed, the 
motor running at its normal speed all the time. 
The motor takes 65 watts when doing 1,600 
stitches per minute, and 85 watts for 2,000 
stitches. Behind the sewing machine may be 
seen a number of partially enclosed motors, 
which are standardised from 5 to 74 H.P., 
and are designed to carry an average load 
cqual to the rated output, provided tbat 
the maximum does not exceed 100 percent. 
overload, with a temperature rise not exceeding 
42? C. in the smallest sizes,and 32° C.in the 
largest. 

Beside the sewing machine a dynamo field 
rheostat is shown, the back view of which is 
scen in the right-hand view above; in this 
device all the resistance coils are wound on 
separate bobbins and enamelled. Motor start- 
ing and other rheostats are also dealt in, 
and a large ceiling fan is shown in the figure. p 

Enclosed A.C, arc lamps for constant AMERICAN NOVELTIES, 
pressure and constant current circuits are 
shown in the upper view; these are provided 


with reactance coils and automatic cut-outs, and take about 80 volts. with the assistance of engines builtin England. Messrs. Galloways i 
Constant current regulators are used for series lighting. certainly are to be congratulated upon the great compliment which 
A neat push-button switch with positive action, passing up to has been paid to their engine :—'' I may here say that the blooming 
10 amperes, i8 shown on the upper view, together with an automatic mill, holdiog the world's record for the production of 4-in. billets 
switch which can be controlled from a distance, and which hasa per 24 hours—having produced 1,260 gross tons in that time at the 
very powerful and certain action. Automatic circuit breakers, with plant of the Lorain Steel Company, Lorain, Ohio, from an 18-in. by 
c bon. break and self-cleaning face contacts, are made for ordinary -- 20-in. ingot, weighing 5,500 1bs.—is driven by a Galloway engine, 
pressures, and an oil-break automatic circuit-breaker for use on high and, in justice to the English engine builder, I may add that no 


pressure systems, capable of breaking up to £00 amperes at 6,600 engines in the United States give better satisfaction than the three 

volts is shown. A variety of blade switches, quick-break and other- Galloway engines at the plant of the Lorain Steel Company." 

wise, and of incandescent lamps, &c., completes the exhibit. ] ] : : 
The Institution of Junior Engineers.— The sixth 


, oon: f and concluding lecture of the course on Works Management was 
Complimentary Dinner.—Last week the Harrogate delivered by Mr. A. H. Barker, Wh. Se., B.A, BSc, at the West- 
Corporation offic als gave a dinner to Mr. G. F. A. Norman, of the minster Palace Hotel on April 25th E 
electricity department, on his return from South Africa, where ho P ` 
has been s rving as a volunteer. | 


Lamp Works.—The Hammersmith Electric Lighting 
f . a Committee paid a visit to the Robertson clectric lamps works at 
Fire Prevention.—TkLe exccutive of the British Fire Brook Green last week, making an examination of the premises and 
Prevention Committee announce that the opening of their new watching the various manufacturiug processes, afterwards beiug 
„ at Westbourne Lodge, Bayswater, will take place entertained to tea. 
on Wednesday, 22nd iust., whon testing operations will be resumed, ; ; ^ 
and the issue of the Committee's reports will again be regularly Parliamentary Bills. E A financial contemporary 
proceeded with. quotes from the Board of Trade's customary sessional return the 
total number of Bills deposited for the present term of Parliament 
ES . : As relating to railways, canala aud tramways, and electricity, gas aud 
Fynu's Patent, —We are iuformcd that tlic objection water undertakings, Altogether there are 190, representiug 
raised by Elektricitäts A. G. vorm W. Lahmeyer & Co., of Frank- £88,738,900, as compared with 213, representing £91,534,200 last 
turt, to the latest application by Mr. Fynn (of Kosling, Appleby and year. The number of measures concerning electricity is 11, and 
F yun, Limited) for a Germau pateut in respect to “improvements the proposed capital amounts to £12,549,300. In spite of the com- 
in windiogs of direct-curreot dynamos and motors,” has been petition of electricity there arc 43 Bills for gas supply, with a com- 
rejected by the Germau Patent Office. biued capital of £7,877,300. Tramway Bills number 36, aud stand 
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for £4,433,500. In addition to these measures there are 166 appli- 
cations, requiring 44, 101, 500, for provisional orders, of which 108, 
taking £1,994,600, are for electric lighting. 

The Cleveland and Durham Electric Power Bill was ordered for 
third reading in the Commons on 13th inst. 


Railway Labels. — Mr. A. A. James, of West Bromwich, 
sends us a specimen of his patent tally, or label, which has been 
introduced with a view to meeting the requirements of the railway 
carriers, companies and manufacturers who wish to consign goods 
“under mark.” Their adoption is said to prevent loss and delay in 
transit. 


West Ham Electrical Exhibition.—At the Electrical 
Exhibition which will be opened on the 20th of this month at the 
Town Hall, Stratford, and which the Corporation of West Ham is 
organising, there will be an interesting demonstration of the manu- 
facture of Robertson incandescent lamps by operators from the 
General Electric Company's works. We understand that this firm 
has also been asked by the Corporation to lend a large quantity of 
apparatus showing the various applications of electricity to every- 
day life. The list of the articles includes telephones, motors, 
operating sewing machines and fans, &c.; arc lamps for interior and 
exterior use, and also for stage purposes; electric cooking apparatus, 
irons, cigar lighters, radiators, and a great many other things. In 
addition to the exhibits there will be lectures given at the back of 
the Hall by an expert, on wireless telegraphy, X rays, Tesla effects, 
and other interesting subjects, with apparatus also lent by the 
General Electric Company, Limited. A notice relating to the exhi- 
aor which opens on Monday next, appears in our business pages 
to-day. 


May-Oatway Fire Detector and Indicator,—Since 
we described this system a year ago (May 4th, 1900), it has been modi- 
fied and improved. It will be remembered that the essential feature of 
the system consista of a long taut copper wire, suspended horizontally 
along the wall of the room, and carrying a plug at the centre in a box, 
A. When the temperature of the air is unduly raised, the wire 
expands and sags, allowing the plug. E, to close an electric bell and 
indicator circuit. The wire, c, is now suspended from and 
protected by a metal guard p, as shown in the figure. Besides these 
functions, the guard acts as a temperature compensator, for while it 
expands and contracts with slow changes of temperature, keeping 


the wire always at practically the same tension, a rapid rise of 
temperature affects the wire long before the guard responds to 
it. Thus the system automatically adapts itself to normal variations 
of temperature without losing its sensibility for abnormal variations. 
The lever @ provides a means of testing the condition of the appa- 
ratus at any time. The interesting system of code signais automatic- 
ally transmitted direct to the fire stations, which we outlined in 
our previous article, and of indicators which show at once the exact 
seat and extent of the danger, form important adjuncts to the 
detector apparatus—which, by the way, originated in New Zealand, 
and is largely used there. Sir E. M. Shaw is chairman of the new 
company, whose formation we announced last week, while Mr. 
G. H. Oatway is managing director, and Sir W. H. Preece con- 
sulting electrical engiueer. We are informed that the company 
is preparing to establish agencies in all important British cities. 


ELECTRIC LIGHT AND POWER NOTES. 


Alderley and Wilmslow,— At the sixth annual meeting 
of the shareholders of the E.L. company, held last week, the secre- 
tary, Mr. W. E. Rowcliffe, presented the directors’ report for the 
year ended December 31st, 1901, from which it appeared that the 
prospects of the company had considerably improved. The income 
was about double that of the preceding year, with only a slight 
increase in the working expenses. The number of lamps ia the 
district is 3,045. 

Ashford.—Thc Council last week confirmed the minutes 
of the Lighting Committee to instruct Mr. Thos. Hesketh to advise 


the Council in conuectiou with the carrying out of their provisional 
order. 


. Bolton.—The past year's accounts of the Electricity 
Department of the Corporation show an expenditure of £13,549 
‚against £6,196 last year), of which £3,036 is represented by wages, 
and £7,761 by fuel; whilst the income figures at £24,103 (against 
£12,098 last year), leaving a balance of £10,554. The sale of elec- 
tricity by meter has produced £12,444, and to the tramways £10,107. 
The capital expenditure has increased to £145,125, whilst the units 
generated were 2,937,171. The number of consumers has increased 
to 888, and the number of 8-c.P. lamps supplied to 74,395, whilst 
the price per unit charged has decreased to 2:22d. The gross surplus 
amount to £10,554, interest on loans standing at £3,815 ; the sum of 
£5,881 has been placed to depreciation account, and £857 has been 
allocated to relief of rates. 


Canterbury.— The electric lighting accounts show that 
there are 250 consumers, as compared with 195 last year. The 
revenue account shows a gross surplus of £1,886, against £1,913 
last year; of this, after paying interest and sinking fund charges, 
there remains £13 10s. 5d., as against £406 last year. The increased 
price of coal represented at least £350 extra, while other extra- 
ordinary expenses brought up the total of the extra cost to £550. 


Colchester.—The electric light and power enterprise 
shows a net surplus for the year of upwards of £660. 


Corea.—4A Japanese syndicate has formed a company 
with the title Fusan-Dento Kaisha, and with a capital of 50,000 yen 
to establish and work a central electric lighting station in the Port 
of Fusan, Corea. 


Darwen.—The loss in the electricity department during 
the year ending March 31st was £386, against £870 in the 


previous year; there has been a loss of £604 in the tramways ' 


department, against a profit. The energy sold during the year was 
266,000 unite, against 60,000 the previous year. It was stated at 
the meeting of the T.C. last week that altogether too much fuel 
was being used, compared with the effects produced. The 
average s:lling price had been reduced to 2jd., against 43d. 
The tramway accounts showed expenses 7'od, sinking fund and 
interest 3:85d., per car mile. 


Dorking.—The U.D.C. has finally agreed with the West 


London and Provincial Electric Supply Company, Limited, for thc 
transfer of the Council's prov. order. The Council reserves the 
right to repurchase the undertaking at cost price, plus such a sum 
as may be needed to make up a total dividend of 73 per cent. on 
the capital expended. 


East and West Molesey.— member of the U. D.C. 
has given notice of motion to apply for a prov. order for lighting 
the district, with a view to transfer it to the London United Tram- 
ways, Limited. 


Eastbourne.—The action of the Inland Revenue autho- 
rities with reference to the purchase of the electric lighting works 
by the T.C. has raised an interesting question. The Revenue 
claimed stamp duty upon the whole of the £88,635 which the Cor- 
poration paid for the undertaking, amounting to £443. The Council 
held that they were exempt from duty (amounting to about £200) 
upon the goods, wares and merchandise, which were estimated at 
£37,929, and in support of their contention urged that in 1897 the 
Inland Revenue exempted the neighbouring Corporation of Hast- 
ings from stamp duty upon the goods, &c., of a similar undertaking 
They also contended that the law had not since been altered, but 
that the revenue authorities had changed their view of the con- 
struction to be put upon the statutes. The case was heard on 
Friday last by Mr. Justice Kennedy and Mr. Justice Phillimore, 
the Attorney-General appearing for the Inland Revenue, and Mr. 
Ritchie Macoun and Mr. Beaufort Moore for the Town Council. 
After hearing the legal arguments, their Lordships gave judgment 
for the Crown, with costs. 


Golbourne.—The South Lancashire Tramways Com- 
pany wants to undertake the supply of electricity to the D.C. for 
the lighting of the district. | 


Jarrow,—Messrs. Palmers’ Shipbuilding and Iron Com- 
pany, of Jarrow, have just completed a large electrical installation 
in their works. A three-phase alternating current system at 440 
volts has been adopted. The current is generated in a central 
power station containing two complete sets of plant, each having a 
generator of 750 kw. Two sets of vertical triple expansion marine 
type engines serve as prime motors. 'The generators are driven 
directly with the fly-wheel between them and the engine at about 
164 revolutions per minute. Steam will be supplied by four 
Lancashire boilers worked by induced  draught, and fitted 
with economisers. The plant is understood to be the most powerful 
of its kind that has, so far, been adopted in this country by a manu- 
facturing concern. The electrical part of the work has been 
carried out by Messra. Clarke, Chapman & Co. and the Westinghouse 
Company. | ; 


Java.—4A company has lately been formed at Solo, Java, 
with a capital of 450, O Ok, and with the title the Solo Electriciteits 
Maatschappij, to establish aud work a central station in the town for 
private and public electric lighting purposes. 


Kimberley.—The contractors, Messrs. Reunert & Lenz. 
handed over thc electric lighting plant to the Borough Council on 
12th ult, their six months’ guarantee haviug been satisfactorily 
accomplished. The borough clectrical engineer, Mr. C. G. Vines, 
contemplates extensions at an early date. 
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King's Lynn.—The Corporation has decided to reduce 
the charges for energy for lighting purposes. Instead of a general 
charge of 5d. per unit for all energy consumed, during the months 
of May, June, July and August, 3d., and for the remaining eight 
months 5d. per unit will be charged; for each winter quarter, after 
10 units per 8-c.P. lamp have been used, 3d. per unit. 


Leeds.—The Leeds Industrial Co-operative Society have 
appointed Mr. E. Wilks chief engineer to equip all their factories 
with electric light and power, and to arrange the lighting of all 
their steres—85 in number. Mr. Wilks, who was formerly engineer 
to the Brighouse Corporation, was chosen out of a list of 300 
candidates. 


Leyton.—The U. D. C. has received the sanction of the 
L.G.B. to a loan of £5,000 for electric lighting. 


London.—Ciry.—In his annual report tothe Corporation, 
says the City Press, the electrical engineer ofthe City (Mr. A. A. Voysey) 
points out that under the City of London Electric Lighting Act the 
Corporation is the first local authority which has acquired powers to 
purchase generating works and mains situated outside the district 
under its jurisdiction. The number of consumers supplied by the 
City of London Electric Lighting Company last year was 9,855, 
compared with 8,738 in 1899. Ten meters of the Aron type were 
submitted to the electrical engineer for certification during the 
year. Eight of them were found to be sufficigntly correct, while 
one of them was over-registering, and another uuder-registering. 
Eighteen Thomson meters, the accuracy of which was disputed by 
consumers, were also submitted to him, and 10 of them were 
sutlieiently correct. Four were over-registering, the mean error 
being 6:3 per cent., and ione was under-registering the consumption 
by 3:3 per cent. The remaining three meters had apparently 
become faulty during their use in such a manner as to tend to make 
them under-register the consumption. The undertakers have 
agreed in principle to an arrangement under which all the testing 
of meters is to be done in future at the Guildhall at their expensc. 
Up to the beginning of the year about 27 miles of mains had been 
laid by the Charing Cross and Strand Electricity Supply Corpora- 
tion in streets in the City, and the equivalent of 3,427 8-c. P. lamps 
was connected with those mains. The police reported during last 
year 817 lamp failures, as against 562 in the previous 12 months, 
whilst the penalties inflicted upon the Supply Company amounted 
to £171 3s., as against £173 6s. 3d. in 1899. The number of lamp 
failures last year is very large, owing to the momentary extinction 


of a great number of lamps, but if the time of extinction is taken ` 


into account, the electric lighting last year shows an improvement 
on previous years in the continuity of the lighting. The electrical 
engineer concludes his report in the following terms: —“ Once again 
I regret to have to record that the question of lighting the side 
strects has been delayed by litigation as to the agreements for 
public lighting. Until the year 1899 the litigation was directed to 
determine the meaning of the agreements, and that litigation was 
interrupted before it was completed by the litigation as to the 
validity of the agreements. The delay in the determination of the 
legal relations of the Corporation and the City of London Electric 
Lighting Company with regard to electric lighting is to be 
regretted, not only because it has postponed the improvement in 
the lighting of the side streets, but also because it has prevented 
the general reconsideration of the public lighting question, which 
has, in my opinion, been for some time desirable." 


Malvern.—The D.C. has resolved to obtain borrowing 
powers for £3,000 and £14,000 for a destructor and an electricity 
works respectively. 


Manchester,—A L. G. B. inquiry was held last week by 
Mr H. P. Boulnois, M. I. C. E., into an application of the Corporation 
to borrow £510,000 in connection with the supply of electricity. 
It was stated that the Corporation had already made arrangements 
with Levenshulme, Heaton Norris, Moss Side, Withington, 
Droylsden and Audenshaw, and they had decided to work the 
tramway system in the city, part of Salford, Stretford, Middleton, 
part of Stockport, Denton, Gorton and Failsworth, in addition to 
the places named. When these routes were fully constructed there 
would be 150 miles of single tramlines. The total amount 
authorised to be borrowed by the electricity department up to the 
end of last March was £854,011, and the amount expended on 
capital account to the same date was £867,322. It is proposed to 
light all the mairt streets through which the electric trams will run 
with arc lamps at acost of £75,000. 

An important discussion took place in the City Council on 
Wednesday, when the estimate of the Electricity Committee, which 
showed a loss of about £5,000, was passed. It was shown that the 
supply to outside townships had so far resulted in considerable loss, 
£60,000 having been spent fora return of £2,480. 


Middlesbrongh,—The E.L. Committee is recommending 
the T.C. to obtain borrowing powers for £34,000 for electric power 
purposes, and to accept the tender of Messrs. Witting Bros., out of 
50 tenders for generating plant, at £3,564. 


New Malden.— An offer has been made to the U.D.C. 
by Mr. F. J. Warden-Stevens, on bebalf of a company not named, to 
supply the district with electricity on a 14 years’ lease, providing 
the Council obtains a prov. order and the necessary loan. It was 
decided to ask for further details. 


Pokesdown.—The U. D. C. wants the Bournemouth Cor- 


poration to apply to the B. of T. for an electric lighting proy. ord 
for this district. g g proy. order 


Portsmouth.—The E.L. Committee of the T.C. reporte 
a deficit of £1,000 on the year's working, due to the heavy expen- 
diture on coal. 


Royton and Crompton.— The Lancashire County 
Council has petitioned agaiust the electric lightiag prov. ordera of 
Royton and Crompton D.Cs. 


Shrewsbury.—The report of the Lighting Committee 
stated that the energy sold had increased 76 per cent. in 12 months, 
and that preparations were being made for the fixing of the new 
engine and dynamo. 'To meet the increasing demand the Com- 
mittee recommended a further loan of £16,526, as it was absolutely 
necessary that additional cables should be laid in the town. An 
increase of £50 a year was recommended in the salary of the elec- 
trical engineer. The report was adopted. 


Spain.—Tenders have just been invited for the conces- 
sion for the electric lighting of the tewn of Ondara (province of ' 
Alecante) during a period of 15 years. 


Wadsley.—The Asylums Committee of the West Riding 


County Council have iastructed their surveyor to report upon a 


complete scheme of electric lighting for the Wadsley Asylum. , 


Walker.—The Council has obtained sanction to borrow 
£18,559 for electric lighting and £14,700 for a refuse destructor. 


Woolwich.— The T.C. has resolved to offer the Woolwich 
District Electric Light Company £80,000 for their works, the 


. Council to take the profits of the undertaking as from December 


31st, 1900, aud control the company's capital expenditure from 
that date, paying the company in return 4 per cent. interest on 
the £80,000 as from that date until the completion of thc pur- 
chase. The Electricity Committee resolved that the tender of 
Messrs. Smith & Son, South Norwood, of £40,574, be accepted for 
buildings in connection withtheelectricity worksand dust destructor. 
The Committee fixed the charge for motive power, heating, &c., at 
2d. per unit. 


Wolverhampton.—In the annual report of the Chamber 
of Commerce, it is stated that the electrical trade has been well 
supplied with orders during the past year. The local works are 
fully occupied, and the prospects for the present year are good. 


ELECTRIC TRACTION NOTES. 


American Street Tramways.—Ameriwan Street Rail- 
way Investments, which is a supplement to the Street Railway 
Journal, i8 published yearly, and is known as the Street Railway 
Red Book,” it being strongly bound in covors of that colour. The 
issue for 1901 has just been published, and its contents have been 
brought up to date. The reports of all the street railway companies 
in the United States and Canada are included, in many cases giving 
particulars of their finaucial position, and details of their plant and 
equipment, together with names of officials. Official comparisons 
of operating receipts and expenses for the past four or five years are 
included for a number of the systems. There are many maps 
accompanying the letterpress, and these show the different systems 
used, whether conduit, trolley, cable, or horse, by different colours. 
The price of the book is $5, and we have no doubt that it will be 
well worth that sum to those who wish to have in their possession 
a complete statement of the traction systems of America, whether 
their interest be of an engineering or a financial kind. 


Birmingham. — The Bristol road route, upon which 
battery traction was employed for so many years, is now run b 
overhead trolley, the formal opening being performed on 13th inst. 
in the presence of members of the Corporate authority, who met 
upon the invitation of the City of Birmingham Tramways Company, . 
and were afterwards entertained to luncheon. 


Bolton.—The accounts of a very satisfactory year's 
working of the electric tramways undertaking have just been issued 
by the Corporation. The total income for the year ending March 
31st in traflic receipts has been £69,147, and the following are the 
items of expenditure:—Maintenance of line, &c., £3,094; rents, 
rates, &c., £2,143; interest account, £6,623; traffic expenses 
account, £735; management account, £1,616; maintenance of 
equipment, £680, and of cars, £3,011; miscellaneous expenses 
account, £634; charge for electric power, £10,107 ; compensations, 
&c., account, £508; wages of drivers, conductors, &c., £13,412 ; 
wages of cleaners, labourers, &c., £4,405; track (construction), 
£8,227 ; land, buildings, &c., £2,6"4; electrical equipment, £2,454 ; 
cars, £2,760. The total liabilities are stated at £281,353, against 
which the tramlines are estimated to be worth £94,261; land, 


buildings and goodwill, £86,786; overhead equipment, £46,644; - 
‘cars, £24,873. There is a cash balance of £25,798. The Com- 


mittee have decided to devote £5,742 to the relief of rates. 


Chatham.—The work connected with the Chatham and 
District Light Railways is to commence forthwith. Messrs. 
J. W. Nash & Son, architects, of Rochester, have received 
tenders for the erection of a car shed at Luton and the erection of 
a boundary wall for the site, which consists of about three acres. 
The lowest tender by Messrs. West Bros., 47, 557, has been accepted. 
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Coseley,—The U.D.C. last week had before it a letter from 
the British Electric Traction Company, Limited, asking for permis- 
sion to break up the roads under the control of the Coseley Council 
for the purpose of erecting trolley poles. It was decided to leave 
the matter in the hands of the surveyor. 


East and West Molesey.—The U.D.C. has decided to 
petition against the Bill of the London United Tramways, 
Limited. 


Glasgow.—Several preliminary runs have now been 
made with the 6,500-volt generating sets. Some minor accidents 
have occurred to the cars on the streets, but this was only to be 
expected when the increased rate of speed of the cara and other 
matters, such as the hurry to get electric service started before 
the Exhibition opened are taken into consideration. A new 
record in traffic receipts was created for the week ending May 4th, 
when £11,756 11s. 1d. was received. In regard to the horse auctions, 
we learn that “owing to circumstances which have arisen ",the 
number offered for sale on Wednesday was considerably restricted, 
and yesterday's sale haa to be cancelled altogether. It would be 
interesting to know what the “ circumstances " are. 


Greenock,—It is expected that by the middle of June 
the new electric car routes will be in working order. The system 
extends from Ashton to Port Glasgow. By an agreement between 
the company and the Corporation, 3d. fares are to be adopted on the 
16th inst. 


Isle of Thanet.—The Ae»! Argus understands that 
the Ramsgate Corporation have received a reply to their letter 
sent to the Electric (Light) Railway Company asking for an 
explanation of the recent accidents which have occurred along 
the line of route. The answer was considered unsatisfactory, and 
the Corporation have therefore decided to communicate with the 
Board of Trade. 


Italy.—An electric rack railway has recently been 
inaugurated between Genoa and the suburb of Granarolo, and 
possesses a certain interest in being the first of its kind in Italy— 
funicular lines having been hitherto used under similar circum- 
stances. The length of the line is 1,135 metres with a difference in 
level between the extreme points of 1954 metres. The gradients 
vary from 10 to 20:15 per cent. —their average being 17:15 per cent. 
It is a single line with a siding about midway, and is built with 
steel Vignoles rails of 21 kg. per metre. The rack is of the 
Riggerbach type and is placed in the centre of the per- 
manent way. The carriages are automobile. On the axles 
are fixed two carrying wheels and a toothed wheel which 
engages the rack. Each carriage is furnished with two motors of 
30 H.P. The current is continuous and at a tension of 500 volts. 
The current is collected by the trolley system. The motors serve 
as brakes for the downward journey; but the carriages are also 
provided with mechanical brakes. The line is at present worked by 
two carriages starting simultaneously from each end and accom- 
plishing the journey in 14 minutes. The average speed in ascending 
is 5 kh., and in descending does not exceed 8 kh. 


Johnstone (Renfrewshire).—At their meeting last 
night the Council congratulated Mr. Murphy on the passing through 


Committee stage of his Paisley District Tramways Order, and the 


hope was expressed that the tramways would soon be working. 


Light Railways,—The Light Railway Commissioners 
have submitted the following orders to the B. of T. for confirmation : 
—Jarrow and South Shields, Mid-Anglian (Bury aud Diss), Bath 
and District. 


Liverpool.—The circumstances attending the death of a 
child named Wm. Henry Francis, two years of age, who was killed 
by an electric tramcar in Commercial Road, Liverpool, on Monday 
of last week, formed the subject of a lengthy inquiry before Mr. 
E. A. Gibson, deputy coroner, at Liverpool, on Thursday, May 9th. 
The evidence showed that the child left the footpath to cross the 
road as the electric car was approaching; that the car struck him, 
and that the lifeguard passed over him. On being picked up, the 
child was found to be dead. The driver and conductor of the car 
stated that it was travelling at the rate of about six miles an hour at 
the time. Mr. W. Pierce, deputy town clerk, who attended the 
inquest on behalf of the Corporation, stated that the Corporation 
were carrying on the tramways under their statutory powers, aud 
were accordingly entitled to run their cars in the streets. For the 
purpose they provided the best appliances and employed com- 
petent men and did everything possible to prevent accidents of the 
kind occurring. Mr. C. R. Bellamy, manager of the Liverpool 
iramways, who also appeared on behalf of the Corporation, said that 
the car which had caused the accident was titted with the standard 
pattern English lifeguard. The clearance between the guard and the 
surface of the road was only 24 in. There had been very few fatal 
accidents when that type of guard had been used. The attention 
of the authorities had been specially directed to lifeguards for the 
electric cars, and they were now experimenting in the matter. 
He rather favoured a guard which pushed an object clear of the 
track instead of one which picked the object up. From statistics 
which he had prepared, he was able to say that the average of 
fatalities caused by electric traction was one in 10 millions, 
whereas with horse traction the average was one in five millions. 
The Liverpool Corporation cars had carried over 100,000,000 
passengers since electric traction commenced in the city. "There 
bad not been as many fatalities with the electric cars as there might 
have been with the horse cars if they had carried as many passengers 
as the electric cars had done. The number of children about the 


streets was a source of difficulty and danger. The Tramways Com- 
mittee had been in communication with the school authorities with a 
view to warning children against the danger of playing in the streets. 
In submitting the case to the jury, the coroner recited the 
facts of the accident, and pointed out that apart from the 
question whether a good look-out was kept on the car, there 
was the question whether the appliances .used on the cars 
as lifeguards were sufficient? The jury had heard what 
Mr. Bellamy had said, and he (the coroner) wished to emphasise the 
fact that with an enormous undertaking like the Liverpool electric 
tramways so few accidents had occurred. It was patent to every- 
body that at certain times in the day the streets were alive with 
children, which made it very trying to the drivers, not only of the elec- 
tric cars, but of other vehicles. Some people of a nervous temperament 
had got the idea that the electric cars were a danger to the public, 
but, in his opinion, that was not so. Asa matter of fact, there were 
fewer fatal accidents under the electric car system than under 
horse traction, but when accidents did take place with the electric 
cars, they were of a shocking character, and made it very desirable 
that something should be done, if possible, to prevent them. The 
jury returned a verdict of “ Accidental Death,” adding that the 
drivers of the cars should be more careful. The subject of lifc- 
guards they left to Mr. Bellamy, in the hope that any improvement 
which could be made would be carried out. 


Northwich.— The Earl of Jersey and Colonel Boughey, 
Light Railway Commissioners, who held an inquiry at Northwich 
into the application of Messrs. Brunner, Mond & Co., Holden, 
Hesketh, and others, to authorise the construction of a light rail- 
way from Northwich to Warrington and a westerly extension 
through Barnton, &c., the proposed scheme being roughly estimated 
to cost £120,000, decided to recommend that subject to the appli- 
cants paying £280 towards the erection of a swing bridge, as 
agreed with the Weaver Trustees, an order authorising the construc- 
tion of the railways should be made. 


Oldham.—The certificate signifying that the Middleton 
Road route of the Oldham electric tramways is fit for public service 


has been received from the Board of Trade. An order has also 
been received sanctioning the use of the electrical power on the 


above lines. 


Portsmouth.—Sir Frederick Bramwell, the arbitrator 
appointed in connection with the transfer of the local tramways 
from the Provincial Tramways Company to the Corporation, has 
made his award. The sum to be paid by the purchasers has been 
fixed at £185,633 and costs) The company’s final claim was for 
£280,569 16s. 9d., and the Corporation estimated the amount to be 
paid as £150,000. The tramway company has already received 
£10,000 for the cars and horses, which brings the total up to 
£195,635. When to this are added the law and other costs, which 
are estimated at £12,000, the full amount will be brought to over 
£200,000. This sum is £25,000 more than the company offered to 
accept three years ago for tbe transfer of the entire undertaking, 
including omnibuses. The cost of the reconstruction for electrical 
purposes is £327,134, so that the initial cost to the town will be 
about £600,000. i 


Spain.—The horse tramways in the town of Malaga are 
to be converted into electric lines. 


Sunderland.—The question of the tramways for the 
rural district around Sunderland, although making slow progress, is 
nevertheless not being overlooked. On Friday a deputation from 
the British Electric Power Company waited on the Tramways Com- 
mittee of the Sunderland Corporation and asked for powers to run 
on the Corporation lines into the town. Mr. Balfour, the engineer 
of the company, and Mr. Alcock, the electrical engineer, were with 
the deputation. There was some discussion, and eventually the 
company were asked to put their ideas and wishes into writing. 


Swindon.—The Corporation on Tuesday considered the 
report of Col. Yorke, Board of Trade inspector, with regard to his 
inspection of the routes selected for the proposed electric trame, 
and it was decided, subject to the arrangement of details, to accept 
the recommendations contained in the report. The chairman of the 
Tramways Committee, with the engineer (Mr. Lacey), and the 
solicitor, were instructed to interview the Board of Trade on the 
subject. The plans for the buildings included in the electric gene- 
rating station have been approved by the Works and Plans Com- 
mittee, and tenders for the erection of these buildings will be at 
once advertised for. 


Wolverhampton.—4An attempt was made at the T.C. 
meeting on Monday to upset the decision arrived at by the Council. 
in committee last week in favour of the adoption of the Lorain 
system of surface traction on the new electric tramways. On the 
Mayor moving the coufirmation of the resolution of the meeting 
of the Council in committee, the chairman moved the following 
amendment :— 

That having regard to the divided opinion of the Tramway Committee upon 

the Lorain system, and in the absence of any report from the committee recom- 
mending the adoption of that system, or of any direct recommendation from 
the electrical engineer, or Mr. Kees, this Council cannot agree to the experi- 
ments proposed, or to the extra expenditure involved in the Lorain systein, 
until it is directly recommended by further and independent experts; and that 
the matter be referred back to the committee in order that detinite expert 
advice on the mechanical and commercial aspects of the system shall be 
obtained, a report of which shall be made to the Council aù the earliest date 
possible. 
The question was again discussed at considerable length, and finally 
the amendment was lost, 18 voting in its favour, and 25 against. 
The result, therefore, is-that the experimental line on the Bilston 
Road is to be laid at once. 
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7.Preston.—On Thursday of last week the Preston Town 
Council adopted a report of the Tramways Sub-committee, and 
decided that the Council would work the tramways themselves 


Also that authority should be obtained for altering the gauge from 


4 ft. to 4 ft. 83 in. 


— — ͥꝓ 1 — 


TELEGRAPH AND TELEPHONE NOTES. 


The Chi-Fu—Wei-Hai-Wei Cable.—A Parliamentary 
paper has just been issued and is abstracted in the Tines) giving 
the terms of the agreement made with the Eastern Extension Tele- 
graph Company for the construction and working, on behalf of bis 
Majesty's Government, of a submarine cable between Chi-Fu and 
Wei-Hai-Wei. A Treasury minute at the close of the paper 
summarises the agreement and the steps which led up to its con- 
clusion. The need for telegraphic communication with Wei-Hai- 
Wei became apparent soon after its occupation, and as it became 
still more urgent in view of the events of last year, the Government 
approached the Eastern Extension Company in order to ascertain 
the terms on which it was prepared to connect Wei-Hai-Wei with 
the rest of its Chinese system. In the course of the negotiations the 
company intimated that it had been asked by the local Chinese 
Telegraph Administration to extend its cables to Chi-Fu and Ta-ku, 
and that, if this extension were made, communication with Wei- 
Hai-Wei could be effected by the laying of a comparatively short 
cable thence to Chi-Fa. The company offered to lay this cable for 
the payment of £16,000, and to work it, on behalf of his Majesty’s 
Government, for a subsidy of £4,000 per annum, and asked in 
return for the support of the Government in the negotiatious which 
it was carrying on with the Chinese Telegraph Administration. The 
terms offered by the company were accepted by the Government 
which requested the company to lay the new line as rapidly as 
possible. It was opened for working on September 5th last year. 

The present agreement recites the arrangements explained above, and pro” 


vides for the payment to the company of the sum of £16,000 for the con- 
struction and laying of the cable witbin three months of the approval of 


this contract by the House of Commons. It also provides for an annual pay- 


ment of £4,000 to the company for working the cables on behalf of his Majesty's 
Government so long us they may so work it, and maintain the connection 
between it and the Ta-Ku—Chi-Fu-—Shanghsi cable. His Majesty's Govern- 
‘iment will pay for any repairs required to the cable. The uereement further 
stipulates for the employment of British staff at Chi-Fu and Wei-Hai-Wei, and 
for the transmission of all traftic between these places, Shanghai and Hong 
Kong as far as possible by Briti-h staff. His Majesty's Government undertakes 
to protect the company during the working of the cables, and to use its best 
endeavours to secure from the Chinese Administration the due fulfilment of its 
engagements with the company so far as they relate to the Ta-Ku—Chi-Fu - 
Shanghai cable, or to maters ari:ing out of this agreement. 


French Telephones, — The French Government has 
given notice that the annual charge for telephone service in Paris 
will be reduced from 400 francs to 300 francs. The consular report 
from Calais states that last year the Socicte Industrielle des 
Telephones had sent from their Calais cable works 25 nautical miles 
of submarine cable to England (probably for trans-shipment) and 
160 nautical miles to Venezuela. i 

The French Telegraph Department ha: decided upon the con- 
struction of telephone liues to Nanterre, Asnieres, Suresnes, 
Colombes, Chatenay, Ivry-sur-Seine, Montrouge, Villemomble, and 
Montreuil sous Bois. 


The Iceland Cable.—The Copenhagen correspondent of 
the Daily Mail says that telegraphic communication with Iceland 
" wil probably very soon be established. The United States of 
America, together with nearly all the European States, have agreed 
to a yearly subventiou. The cable will be laid by way of the 
Shetland Isles." 


Postal Employés, —A meeting of the Joint Committee 
of Postal and Telegraph Organisations took place at the Colonnade 
Hotel, Birmingham, on Saturday, May 11th, Mr. Geraby presiding. 
The business transacted included reports of negotiations with Mr. 
A. J. Balfour with regard to the reception of a deputation concern- 
ing the civil rights of Postal servants and correspondence with the 
Postmaster-General with regard to the reception of delegates 
to discuss with him the question of the rights of com- 
bination. Only one resolution appeared on the Agenda. This 
was moved by Mr. C. H. Garland, of London, and was in 
the form of a recommendation to the affiliated associations to 
take joint action to draw public attention to the mortality from 
consumption in the Post Office, and the need for adopting more 
preventive measures. In support of the resolution, the mover said 
that the Postal servants were specially selected lives from whom all 
weaklings had been sifted by medical examination, and the mortality 
from any disease should be lower than among the general populace. 
The general mortality from consumption was 1:6 per 1,000, whilst in 
the Post Office the mortality was 13 per 1, 000. But it was necessary to 
: add to this the superannuation from consumption which was 9 per 
1,000. The total mortality was thus 2:2 per 1,000 or 6 per 1,000 
higher than that of the general populace. This was due, he believed, 
to the nature of the work and the conditions under which it was 
performed. He then went on to describe the report of Dr. Mignot 
on the question of consumption in the French Post Office, and drew 
attention to the close analogy of statistics and conditions. As a 
result of this report three decrees and one instruction had been 
issued by the French Postal Minister which provided for the more 
careful examination of candidates and the exclusion of tubercular 
suspects, for the cleansing and disinfection of the buildings and 
the provision of Sanatoria for the invalids. Some such measures 


were desirable in the English Post Office, and hence he moved the 
recommendation. As a result of the discussion, it was decided to 
send a delegate to the Congress on Tuberculosis to be held in 
London, in July, and Mr. Garland was deputed to attend and read 
a paper on the question in the Section of State Medicine. 

In the evening a mass meeting of Postal employés was held at 
the same hotel under the presidency of Councillor Cook, and a 
resolution was passed unanimously calling upon the Government to 
appoint a Parliamentary Committee of Inquiry into the conditions 
of pay and employment in the Post Office. 

Meetings under the same auspices were also held at Wolver- 
hampton and Sunderland, and identical resolutions were adopted. 


The State Telegraph System.—In the House of 
Commons on Friday last Mr. Henniker Heaton (Canterbury) asked 
the Chancellor of the Exchequer whether he was aware that the lose 
on the telegraph service amounted during last year to £587,452, 
or, excluding £130,000 received as royalty from the National Tele- 
phone Company, the loss exceeded £700,000, although the total 
receipts were under four millions sterling (Parliamentary Paper, 
No. 34, 1901); and that since the telegraphs were taken over by the 
Government the total loss to the country has exceeded £8,300,000 ; 
whether, in view of these facte, he was prepared to lease the tele- 
graphs to & private company, or take any other steps to meet the 
difficulty ; and had he any otficial information showing tbe cause of 
the increasing loss, now approachiug three-quarters of a million per 
annum, on the working of the telegraph system of the country. 

The Times reports that the reply of the Chancellor of the 
Exchequer was as follows:—''The figures mentioned by the hon. 
member appear to be approximately correct. The sum of £587,452 
is made up of two items — namely, £258,502, the excess of expendi- 
lure over receipts, and £298,860, the interest on the capital raised 
for the purposes of the Telegraph Acts. I think the reason for this 
loss is that the public and their representatives in this House have 
preferred to get a return on the capital in the form of facilities for 
telegraphic communication rather than in the form of revenue, and 
that the best way to check the increasing deficiency in the telegraph 
account would be to discourage, at any rate to some extent, demands 
for expensive concessions which do not produce any corresponding 
increase of revenue. 


Taku—Chi-Fu Cable.—The Eastern Extension and Great 
Northern Telegraph Companies announce that the Taku—Chi-Fu 
cable has been repaired, thus restoring direct telegraphic communi- 
cation with Taku and beyond. 


The Telegraph Wire Export Trade.—An unusually 
large quantity of telegraphic wire and apparatus was shipped from 
this country during the past month, the returns just issued showing 
that the exports attained a value of no less than £548,709 as com- 
pared with only £126.510 in March last, and £257,089 in April, 
1900. For the four months ending with April the shipments have 
reached a total of no less than £1,377,979 as contrasted with only 
£1,015,993 in the corresponding period of last year, and £442,479 
tons in the first four months of 1899. 


Telegraphic Interraptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED. 
Latakia-Cyprus .. .. June 20, 1899 .. eo 
Para-Maranham .. March 1, 1900 .. — 
Chefoo-Taku . May 11, 1901 .. May 14 
LANDLINES :— 


Siberian— Blagowestschensk-Chabarowsk .. May 15, 1901 .. Hs 
Chiuese cables—Tschifu-Shangeai vs .. May 12, 1901 .. ee 
Telephone Competition.— Tbe National Trade Pro- 
tection Society last week affirmed the opinion that the proposed 
dual control and competition between the Post Office and National 
Telephone Company will not work advantageously to the trading 
community. 


Wireless Telegraphy.— It is stated that the Board of 
Naval Experts at Washington appointed to investigate the subject 


of wireless telegraphy, has reported in favour of its adoption by 
the American Navy. . 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Bermondsey.—May 21st. The Borough Council wants 
tenders for the wiring, fittings, &c., for the installation at the 
electricity works and stables. See '' Official’ Notices " May 3rd. 


Bradford.— The Bradford Corporation are about to 
advertise for material for the overhead equipment of the Manchester 
Road Tramway. They have decided to use Cooper's patent joint 
rails throughout this route. 


Brazil.—July 8th. The Foreign Secretary has received 
a despatch from H.M. Consul-General at Rio de Janeiro, stating 
that tenders are invited by the Brazilian Government, to be re- 
ceived not later than July 8th, for the supply of electrical machinery 
for the hoisting aud transporting of locomotives at the Engenho de 
Dentro Works. Some particulars may be examined at the Com- 
mercial Department of the Foreign Office. 


Colne.— May 20th. The Electrical Committee wants 
tenders for Lancashire boiler, mechanical stoker, superheater, 
economiser, pump, piping, crane, condenser, motor pump, and motor 
transformer. Sec“ Official Notices“ May 10th, 
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Dundee.—May 30th. The Gas Commissioners want 
tenders for steam piping, &c., forthe electricity wcrks. See “ Official 
Notices " May 10th. ; 


Dublin.—June 3rd. The Lighting Committee wants 
tenders for main and sub-station switchboards, transformers, arc 
lamps and pillars. See “ Official Notices” April 26th. 


Dublin.—June 3rd. The Lighting Committee wants 
tenders for switchboards, transformers, arc lamps and posts. See 
“ Official Notices May 10th. 


Dublin.—June 3rd. The Lighting Committee wants 
tenders for motors and motor-generators, battery, meters, and 
wiring the works. See “ Official Notices” to-day. 


Edinburgh.—June 12th. The Council wants tenders 
for electric lighting installation at the Colinton Mains Fever 
Hospital. See ''Official Notices " to-day. 


Exeter.—June 14th. The Council wants tenders for 
water-tube boilers, steam alternators, switchboards, coaling apparatus, 
tanks, &c. See “ Official Notices" May 10th. 


France,—May 231d. The French Post and Telegraph 
authorities in Paris are inviting tenders until the 23rd inst. for the 
supply of four lots of telephone cable and 10 lots of magnetic calls. 
Particulars may be obtained from, and tenders are to be sent to, 
Le Sous-Secretariat d’Etat des Postes et des Telegraphes, Rue de 
Grenelle 103, Paris. 


Glasgow.—June 10th. The Corporation wants tenders 
for electricity meters. See Official Notices to-day. | 


Hendon.— June 5th. The U.D.C. wants tenders for the 
wiring of the new Council offices. See “ Official Notices” May 3rd. 


Hull.—May 23rd. The E.L. Committee wants tenders 
for 12 D.C. street arc lamps, with posts, &c. See “ Official Notices” 
May 10th. 


Ipswich.—June 8th. The Corporation wants tenders 
for dryback marine type boilers 11 ft. 6 in. x 14 ft. long. See 
“ Official Notices " to-day. 


Ringstown.—May 30th. The U.D.C. wants tenders for 
boilers, pumps, piping, economiser, &c. ; engines, generators, balancer, 
and booster; switchboards and instruments; battery ; cables, strect 
work, boxes, switch pillars; electric wiring of supply station; 
electricity meters, demand indicators, and main fuses; arc and 
incandescent lamps, &c. See “ Official Notices” May 10th. 


Long Eaton.—May 20th. The Council wants tenders 
for two Lancashire boilers, engines, dynamos, switchboard, &c. 
See Official Notices” May 3rd. 


Madrid.—June 1st. The Secretary of State for Foreign 
Affairs has received a despatch from H.M. Ambassador at Madrid 
stating that tenders are invited by the Spanish Postal and Tele- 
graph Department for the supply of 30,000 zinc cylinders for the 
service of the Government telegraph stations. Such particulars as 
have been received may be examined at the Commercial Depart- 
ment of the Foreign Office. 


Maidstone.—May 30th. The E.L. Committee wants 
free wiring proposals. See ‘‘ Official Notices to-day. 


Manchester.— May 18th. The Tramways Committee 
wants tenders for 5,000 tons of steel rails, 170 tons of fishplates, 
110 tons of tie-bars, 35 tons of bolts and nuts, and 5,000 tramway 
poles. See “ Official Notices” May 10th. 


Manehester.—May 25th. The Tramways Committee 
wants tenders for track work, cross-over tracks, &c. See “ Official 
Notices " to-day. 

Motherwell.—May 18th. The E.L. Committee wants 
tenders for cast-iron lamp columns, arc lampe, switches, fittings, &c. 


Plymouth.— May 18th. The Corporation wants tenders 
for overhead line construction. See ''Official Notices" March 3rd. 


Rochidale.— May 23rd. The Corporation wants tenders 
for copper rail bonds. See “ Official Notices " May 10th. 


Rotherham, — May 17th. The Corporation wants 


tenders for wiring the municipal buildings. T. H. Copnell, Town 
Clerk, Town Hall. | 


Stoke-upon-Trent.—May 22nd. The Guardians want 
tenders for electric motors for driving new laundry machinery, also 
for wiring certain buildings. See “Official Notices " to-day. 


Sunderland. — May 31st. The Corporation wants 
tenders for coal bunker and overhead gantry for electricity works. 
See “Offcial Notices” to-day. 


Tonbridge.—May 30th. The U.D.C. wants tenders for 
Lancashire boilers, two 50-xw. steam dynamos, condensi lant, 
crane, switchboard, ba , mains, arc and incandescent lig ting, 
house meters, &c. See “ Official Notices April 12th. 


Worksop.—May 29th. The U.D.C. wants tenders for 
the supply of 150 electricity meters. See ‘Official Notices ” 
to-day. 


Wednesday, May 22nd.—At 7.30 p.m. 


OLOSED. 


Aberdeen.—The T.C. has accepted a tender at £4,928 
for the erection of buildings for the Ferryhill electricity works, 
and has placed a contract with Messrs. Babcock & Wilcox for six 
boilers for £10,175. 


Ashton-under-Lyne,—The Corporation has given the 
contract for two 250-n.P. direct current generating sets to Messrs. 
Siemens Bros. & Co., Limited, at the sum of £3,260. The engines 
will be by Belliss. There were 50 tenders sent in. 


Bradford,— The Corporation has accepted the offer of 
the British Insulated Wire Company, Limited, for the supply of 
lead-covered and armoured cable for lighting main extensions for 
£2,562. The Corporation has also accepted the tender of the 
Phoenix Dynamo Manufacturing Company to supply for the Bolton 
Road Electricity Works, a combined motor balancer and boosters 
and switch gear for £1,403 18s., and for the Valley Road Works a 
100-Kw. motor-generator and switch gear for £883 10s. 


Bushey, Herts,— The order for three complete sets of 
direct-coupled Taunton dynamos and Belliss engines for the Royal 
Masonic Institution for Boys has been placed with the Newton 
Electrical Works, Limited, Taunton. 


Cardiff. —Messrs. John Priest & Son, Limited, of Bristol, 
have secured the contract for electric tramway bracketa. 


Edinbargh.—Messrs. James Gray & Son, of Edinburgh, 
have obtained the contract—amounting to something like £10,000 
—for the electrical tubing and wiring of the new North British 
Railway Company's hotel in Princes Street. 


Kingston-on-Thames,—In our list of tenders accepted 
by this Corporation in our issue of May 3rd, we stated that Messrs. 
Scarfe & Sons, Stalybridge, had secured the contract for an 
economiser. We are asked to state that the name of this firm is 
Messrs. Jas. Carter & Sons. ö 


London.— Mr. Arthur Koppel, of Clement's Lane, E. C., 
has received from the Charing Cross and City Electric Company, 
Limited, an order for two sets of counter current jet condensing 
plants for 25,000 lbs. of exhaust steam per hour each; and six 
circular iron natural draught cooling towers, each for 75,000 gallons 
of water per hour (all Balcke's patents). These are for their new 
works at Stratford. i 


Sunderland.—The Corporation have been letting their 
annual contracts, which have included the following :—St. Helen's 
Cable Company for cables; Doulton & Co. for stoneware casings ; 
Watson Gow & Co. for cast-iron pipes; Isdale & Farrow for 
wrought-iron pipes. Other tenders let in connection with exten- 
sions are :—Clayton & Co. for additional panels to tramway switch- 
oe D. King for arc lamp pillars; Crompton & Co. for arc 
amps. 


Wakefield.—The following tenders have been accepted 
by the E.L. Committee :—Messrs. W. H. Allen & Co., Bedford, 


surface condensing plant, £875; Messrs. Oliver & Co., Woolwich, 
40 arc lamps, switches, and transformers, £588. 


FORTHCOMING EVENTS. 


Friday, May 17th.—Society of Arts. Howard lecture, by A. C. 
Eborall, Polyphase Electric Working." Lecture IV. 
—The polyphase transmission line: overhead and 
underground work—The effects of capacity and induc- 
tance on the working of the system—The funda- 
mental calculations of polyphase transmission systems 
and installations — The regulation of polyphase 
systems. 

At 7.30 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. Closing business meeting, to be 
held in the Lecture Hall of the Literary and Philo- 
sophical Society, Westgate Road, Newcastle-upon- 
Tyne. The discussion on Mr. Edwin Griffith’s paper 
on Water-tube Boilers will be resumed and closed. 
Mr. Edwin Griffith will reply. 

Saturday, May 18th.—At 10 a.m. Institution of Electrical Engineers 
(Students' Section). Visit to the works of Messrs. 
Elliott Bros., Lewisham. 

Monday, May 20th.—At 6 p.m. The Institution of Junior Engi- 
neers. Visit to the works of the Renewable Electric 
Lamp Company, Brunswick Place, City Road, N. 

Institution of Electrical 
Engineers (Birmingham Section). The last meeting 
of the session will be held in the Physical Theatre, 
the University, Birmingham. Discussion on Mr. A. C. 
Eborall's paper, Some Notes on Polyphase Sub-station 
Machinery.“ . 

Thursday, May 23rd.—At 3 p.m. Royal Institution. Prof. Dewar, 
F.R.S., will commence a series of three lectures on 
“The Chemistry of Carbon." 

At 7.30 p.m. Institution of Electrical Engineers (Dublin 
Section) Annual general meeting, to be held at the 
Royal College of Science, Dublin. Paper by W. 
Tatlow, entitled Note on the Arrangement of Accu- 
mulators in a Small Installation." 
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Friday, May 24th.—At 9 p.m. Royal Institution. Lecture on 
“The Aims of the National Physical Laboratory,” by 
R. T. Glazebrook. 

Thursday, May 30th.—The Electrical Standardising, Testing and 
Training Institution. Prof. C. A. Carus-Wilson 
M.LE.E., will commence a series of lectures to the 
senior students of the above Institution upon 
" Dynamo aud Motor Construction.” 


NOTES. 


Held Over.—We have received just as we are going to 
press, and too late for insertion in this issue, a communica- 
tion from Mr. Arthur Beretheil on the * Electric Blowing 
at Lincoln Cathedral." The same remarks apply to one on 
“The British Press and British Industry," by Mr. T. W. 
Sheffield. 


Newport Electric Tramways.—The battle of the sites 
over the new power station continues to cause a great 
amount of public interest. The committee recommend the 
erection of an entirely new station on a site in Corporation 
Road, purchased from Lord Tredegar. The opposition say 
that if this is done, everything in the old works will have to 
be scrapped, and they argue that there is room for the addi- 
tional requirements on the present site, At the last meeting 
of the Council, the matter was referred back to the com- 
mittee, but they refuse to budge from their position. At the 
Council meeting on Tuesday, Mr. H. F. Parshall presented 
a lengthy report, in the course of which he said: 


In attempting to separate the traction installation they would be 
handicapping an enterprise, which will on the most conservative 
estimate bring in a net profit to the Corporation of from £15,000 to 
£17,500 per annum. This figure is a most conservative one, aud 
assumes from 11d. to 1s. earnings per car mile, and from 5d. to 6d. 
working cost. Against the suitability of Friars Street site, Mr. 
Parshall instanced insufficient space ; increased cost of foundations ; 
increased cost of building, owing to the congested arca; lack of 
facility for contractors aud greater length of time to complete the 
building; increased vibration in the neighbourhood; and the im- 
possibility of using cooling towers, since such an amount of moisture 
and condensed steam would be given out in the air that the 
Corporation would be immediately subject to litization. 
the present coal conveying plant could not be adapted to the larger 
installation and the coal conveying plant would have to be more 
elaborate and costly than that necessary for the Corporation Road 
site. The least net earnings to be expected from the tramways 
were from £15,000 to £17,500, and the least vross earnings £35,000. 
The net earnings from the power installation would be £2 ,780 on 
the basis of a load-factor of 24 hours a day, and an average price of 
14d. per unit.. 


The Committee having missioni Mr. Parshall, passed a 
resolntion still recommending the Council to accept the 
tenders referred back at the last meeting. Mr. Copland 
stated that he had made an investigation into the capacity 
of the present station, He declared that they bad room to 
generate another 1,800 kw. in the present building, and 
with extensions another 1,500, making a total of 3,300 kw. 
Their present output was only 600; another 350 would be 
required for cars. They could put down three more boilers, 
and also could extend tlie boiler house for seven additional 
boilers, which would give 6,000 H.p. Councillor Parry said 
the Corporation obtained powers for the expenditure of 
£130,000; they were now told the estimated cost was 
£200,000. After a discussion lasting several hours, it was 
decided to considerably modify the scheme. A station will 
be erected on the Corporation Road site for traction purposes 
only, and two 200-Kw. sets will be ordered instead of 
three recommended by the Committee. 


Manchester Electrical Tramways.— Trial trips have 
been made on the Cheetham Hill route into the city with 
the new electrical tramways, and are reported to have been 
thoroughly satisfactory. It is not probable, however, that 
the cars will be running in Whitsun weck, although when the 
inspection is made hy the Board of Trade everything will be 
found in readiness for the inauguration of the service. The 
next batch of lines to be dealt with will be in the South 


Manchester district, and not Stockport Road and llyde 
Road, as stated, 


Moreover, 


Obituary, In our last issue we briefly recorded the 
details of the failure of A. W. B. Pearson, whose public 
examination had been arranged for next month. The latter 
event will not now take place, for we regret to state that by 
his own hand he has removed himself far from that possi- 
bility, having shot himself at the Manchester Hotel, Alders- 
gate Street, E.C., on Tuesday, May 7th, just as he was about 
to be arrested in connection with a charge of forging and 
uttering a bill of exchange for £60. Evidence showed that 
deceased had, for some time past, carried a bottle of morphia in 
one pocket and a revolver in another ; the jury, however, 
brought in a verdict of suicide during temporary insanity. 

We regret to record the death of Mr. A. H. Roe, borough 
electrical engineer of Bary St. Edmunds, which occurred in 
London on Friday last after a few weeks’ illness. In his 
time Mr. Roe had been a sea-going electrical engineer in the 
service of the P. & O. Steam Navigation Company. He 
had charge of the electrical equipment of the hospital ship 
Coromandel on the Ashanti expedition. Following this he 
spent three years in the electricity works at Bradford as 
assistant electrical engineer, and from thence went to Bury 
St. Edmunds. 


Patent Laws.—In the House of Commons on Tuesday, 
Mr. Balfour was asked by Mr. H. Lewis whether the Govern- 
ment proposed to introduce legislation to carry out the 
recommendations of the committee appointed by the Board 
of Trade to inquire into the working of the Patents Acts on 
certain specified questions. Mr. Balfour replied' that the 
report of the committee and the recommendations contained 
in it were of considerable importance, but had not yet been 
fully considered. "There was no possibility of being able to 
give effect to them during the present session. It would be 
satisfactory, however, if time permitted, to deal with the 
point which formed the subject of international agreement, 
and also with the point relating to compulsory licenses, and 
with this object a Bill would be prepared. 


Personal.—The second number of our contemporary 
Traction and Transmission is published. It is interesting 
to read in the /e, Railway Journal that“ although his 
name does not appear in the paper, we understand that 
Philip Dawson, of Robert W. Blackwell & Co., Limited, is 
the editor of the new paper. Mr. Dawson's high reputation 
as an engineer and writer will ensure the future success of 
this publication," 

We are pleased to note that the King of Denmark has 
conferred on Mr. J. Denison Pender, managing director of 
the Eastern Telegraph Company, the decoration of the 
Danneborg, Mr. Denison Pender becoming a Knight Com- 
mander. Mr. Hibberdine, the accountant, and Mr. Hesse, 
the secretary, have also been honoured, receiving from his 
Majesty the Companionship of the same order. s 

Mr. E. W. Silcock, formerly with the Volt Electrical 
Company, Limited (Messrs. Edwards & Barnes) has severed 
his connection with that firm, and has joined the staff of 
Mr. Jas. Calmon, electrical accessories manufacturer and 
agent, Birmingham. 


Glasgow Exhibition.— The record attendance of 117,000 
obtained at the last show in 1888 was broken on Saturday, 
11th inst., when 135,894 persons passed the turnstiles, 
making the attendance up to the 13th inst., from 2nd inst., 
a grand total of 751,420, compared with 344,420 for the 
same period in 1888. Everything points towards a very 
successful run. The generating plant, or, at least, a greater 
part, is now in full working order. 


Paris Electric Cabs.— The electric cab service of Paris 
has proved a complete failure financially. The vehicles were 
taken off the streets about six months ago. 


Royal Iustitution.— Last Friday evening Prof. J. 
Chunder Bose discoursed on “ Response of Inorganic Matter 
to Mechanical and Electrical Stimulus.” 


Lectures.—A special course of four lectures on Electro- 
chemistry " is to be delivered at the East London Technical 
College, by Dr. R. A. Lehfeldt, on Thursday evenings in 
June. 
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Appointments Vacant, — Av electrical engineer is 


wanted by the Walthamstow U. D. C. at £300 per annum. 


A lecturer in electro-technics is wanted for University 
College, Liverpool, at £200 per annum (and half of the 
fees). A railway telegraph inspector is required for the 
Federate Malay States Railways, on a three years’ engage- 
ment at $150 per mensem. A resident electrical engineer 
at £250 per annum is wanted for Maidstone, 


For Sale.—Messrs. Henry Steel & Son are to sell by 
auction certain electrical and other plant and machinery on the 
premises of the Phoenix Process Trust, Limited, of Milton, on 
June 18th. Messrs. Wheatley Kirk, Price & Co. are 
offering for sale several sets of electric lighting plant by 
different manufacturers. The same firm is open tosell a large 
quantity of machine tools now at the Victoria Foundry, 
Leeds. Details of these notices will be found among our 
advertisements to-day. | 


The B.A. Meeting.—The British Association meets at 
Glasgow, under the presidency of Prof. A. W. Rucker, from 
Wednesday, September 11th until 19th. It is interesting 
to remark that the Association met in Glasgow 25 years ago 
(1876) for the third time. It is anticipated that this will 
be one of the largest congresses the B.A. has ever held. The 
fact that Glasgow is just now ** Exhibition City," and is to 
be the meeting place for nearly all engineering and scientific 
societies this year, leads the Association to this belief. The 
honorary secretaries are Sir J. D. Marwick, Mr. John 
Young, Prof. Magnus Maclean, and Mr. J. S. Samuel is the 
acting secretary. Section A will be under the care of 
Major P. A. MacMahon, F.R.S., and Section G (now styled 
* Engineering ") will be presided over by Col. R. E. 
Crompton. Evening discourses will be delivered by Prof. 
Ramsay and Mr. F. Darwin. In spite of the number of 
other engineering congresses in which electrical engineers 
will be taking part this year, it is sincerely to be hoped that 
they will be prepared to do their best to ensure the success 
of Sections A and G from an electrical point of view. All 
communications respecting original papers should be 
addressed to the general secretaries at Burlington House, W. 


Atkins and Applegarth v. Castner-Kellner.— Mr. 
Justice Duckley yesterday gave judgment in favour of 
plaintiffs and dismissed the action with costs. 


The American I.E.E.—The summer meeting of the 
American Institute of Electrical Engineers is to be held at 
Buffalo, commencing on Wednesday, August 14th, and 
closing probably on 24th. We have received a copy of the 
preliminary programme. One feature of the mcetings is 


the reception of European guests, to whom a hearty - 


invitation was given at the Paris Electrical Congress of 
last year. 


CITY NOTES. 


Kidderminster and Distriet Electric Lighting and 
Traction Company. 


ThE directors’ report, to be presented at the meeting to be held 
at Donington House, W.C., at 2.30 o'clock p.m. to-day, reads as 
follows :— 


The directors beg to submit their report and statement of accounts for the 
pe 1909. The total capital expenditure to December 31st, 1900, on account of 

uildinga and p'ant for electric hghting amounted to £14,2-7 8s. The gross 
receipts, including the amount receivable from the Kidderminster and Stour- 
port Electric Tramway Company for dividend on the shares held by this com- 
pany, amount to £1,778 10s. 3d., which, added to £1,145 198. 4d. brought forward 
from last account, makes £2,924 9s. 7d. After deducting the expenses (including 
interest on loans), amounting to £767 4s. 2d., there remains a net protit of 
£2,157 5s. 5d. The directors propose that this amount should be applied as 
follows, viz. :— 


GENZLO- —. — 03 . 


9 
To dividend on cumulative preference shares for the 
year 1900 .. js zu zu és - £1,449 2 2 
To be carried forward to next account .. oe zs 708 8 3 


£2,157 5 5 


— 


The directors attach to this report a copy of the ba'ance sheet and profit and 
loss account of the Kidderminster and Stourport Electric Tramway Company. 
The net profits forthe year in respect of the tramways amounted to £2,108 
14s. 10d, which, added to £93 14s. 1ld. brought forward from last account, 
make a total sum available of £2,201 98. 9d. This amount has been applied as 
follows, viz. :— 
To dividend of 5s. 6d. per share on 5,720 shares .. £1,678 0 0 
500 0 


To depreciation fund .. "s T is z $a 0 
To be carried forward to next account .. zs 128 9 9 


42,201 9 9 


The public supply of electric energy for lighting and power was begun on 
August 22nd, 1900. From the commencement there has been an active demand 
for light, the actual number of lamps connected to the mains being now equi- 
valent to 5,760 of 8-c.»., and applications have been received for a further 162 
8-c.P. lamps. Some of the manufacturers have been induced, to try electric 
motors for driving their machinery, and the installations’ already made have 
been attended with most satisfactory results; so much go, that the company 
has now more applications for power than the present plant can supply. New 
generating, machinery is on order and nearly ready for delivery, which will 
increase the available power by 600 kw., equal to 800 H.p. Mr. Emile Garcke 
and Mr. C. Shirreff Hilton bave resigned their seats on the board, and the 
vacancies thereby created have been filled by the appointment of Mr. R. P. 
Bellon and Mr. Geo. Stevens. Mr. D. F. Sugrue has been appointed a director 
of the company. Messrs. J. S. Raworth and J. A. Lycett are the directors who 
retire by rotation, and they are eligible for re-election. Messrs. Walter J. 
Kershaw & Co., the aucitors, retire, aud they offer themselves for re-election. 


; TRAMWAYS. 

Miles open— M. F. Ch. 
Route miles ... e MET . 44 7 
Single line "T vss pé . 12 4 
Double line ... ss s - ...02 3 

Number of passengers carried sis e. 752,157 

Average receipts per passenger the ne 1°78 

Average expenditure per passenger... - 1:118 

Proportion of expenses to receipts ... e. 65 p.c. 

Number of cars in stock ses js TA 1: 


An extraordinary general meeting follows the ordinary meeting, 
to pass resolutions altering the articles. 


Bastian Meter Company. 


Tue directors’ report for the 12 months ending February 28th, 
1901, to be presented at the meeting to be held at Bartholomew 
Works, Kentish Town, N.W., on Thursday, May 23rd, reads as 
follows :— 


Your directors have the pleasure to submit to you the third annual statement 
of accounts for the 13 months ending February 28th, 1901. The small profit 
earned could have been considerably increased, but for the fact that it was con- 
sidered advisable to replace, free of cost, certain defective meters sold by the 
company in previous years. In this way your oustumers have been retained, 
and the value of the goodwill of the company has been preserved. "The prin- 
ciple and construction of the Bastian meter received the officia! approval of 
the Board of Trade on July 27th, 1900, and the constant substantial repeat 
orders received show that the instruments are considered by engineers $o be 
serviceable and eflicient. Mention may be made of one imporiant municipality 
that has over 500 Bastian meters in use, with most satisfactory results, and 
many other similar instances could be cited by way of proof that it is now a 
readily saleable and commercial article. With the experience of the past three 
years before them, your directors now feel complete contidence that the present 
construction of the meter is good, mechanically and electrically, while the design 
admits of economical and methodical manufacture. The present arrangement 
with the British Electric Meter Company, Limited, for the tale and distribution 
of the meters, is not so satisfactory as was anticipated when the agreement 
was made with them in January, 1898.  Uuder that agreemont the 
British Electric Meter Company, Limited, paid this company the sum 
of £2,500 and acquired the sole selling rights in the United Kingdom. 
Asa result of difficult negotiations we have now succeeded in obtaining the 
option to cancel tliis agreement by the repayment of the sum of £2,500 plus £500, 
which may be regarded as interest for the period of over three years. A meeting 
was recently convened between the directors and several of the largest share- 
holders, when it was decided to recommend that this option be exercised, as it 
was the unanimous opinion that tbe present arrangement is not economieal, and 
that a much larger sale could be obtained with undivided control over the manu- 
facturing and selling department, Subject to the approval of the preferenca 
shareholdera, it i» proposed to create fir.t mortgage debentures bearing interest 
at the rate of 6 percent. per annum, to the value of £6,000. Of this sum, £5,000 
will be immediately offered for subscription amongst the shareholders, for the 
purpose of providing funds for the above option, and further working capital. 
With regard to the item standing to the debit of profit and loss account in the 
balance-sheet, it has been suggested by certain holders of vendor shares, that 
all the vendors should be asked to surrender a proportion of the shares they 
hold in the company, sufficient to expunge this item from the accounts. The 
directors have again relinquished their fees for the period under notice. Mr, 
Ciantar retires froin the board in rotation, but being eligible, offers himself for 
Eod The auditors, Messrs. Percy Mason & Co., also offer themselves for 
re-election. 


New General Traction Company. 


THE report of the directors for the year ended March 23rd last, to 
be presented at the meeting to be held on 21st inst., states that the 
gross profits were £41,087 after deducting £10,740, the amount of 
general expenses, salaries, directors’ fees, interest on loans and 
£1,389 expended on new business not proceeded with, with 
£37,031 brought forward, making a total of £78,118. After allowing 
for preference interest the directors proposed to transfer £7,000 to 
reserve against goodwill; £182 to meet a difference in the value of 
Consols held, and £10,000 to the general reserve account. The 
amount of the general reserve will then stand at £30,000, and the 
reserve against goodwill at £20,000, leaving a balance of £45,936, 
out of which the directors propose a distribution of 4 per cent. for 
the year on the ordinary. shares, leaving £41,136 to be carried 
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forward. The system at Philadelphia has nine miles now working, 
and it is expected the entire system of 20 miles will be finished 
and in operation by next July, but little further capital expenditure 
being required to complete the system. To meet this and cover the 
amount of the outstanding loans the directors have created and pro- 
pose to issue £200,000 of 5 per cent. redeemable debentures, and 
these will at once be offered for subscription. 


Announcements re Companies. 


THE following companies are to be struck off the register within 
three months unless cause is shown to the contrary :— 

Brothers Smokeless Furnace Company, Limited. 

Davy Improved Arc Lamp Syndicate, Limited. 

District Electric Supply Company, Limited. 

Electrical Industries, Limited. 

Electric Light Railways, Limited. 

Electro-Metallurgical Company, Limited. 

Folkestone District Electric Railways Company, Limited. 

Great Yarmouth nnd District Tramways Company, Limited. 

Hamilton, Motherwell and Wishaw Light Railways Company, Limited. 

Bosne n Chatham, Gillingham and District Electric Railways Company, 

imited. 


Stock Exchange Notices. — The Committee has been 
asked to allow the following to be quoted in the Official List :— 
Central London Railway—£2,062,970 ordinary stock, £393,515 4 
per cent. preferred stock and £393,515 deferred stock, ia lieu of the 
shares now quoted. The Committee has also ordered the under- 
mentioned securities to be quoted in the Official List: Notting Hill 
Electric Lighting Company, Limited — Further issue of 2, 200 
ordinary shares of £10 each, fully paid, Nos. 10,001 to 12,200. 


West India and Panama Telegraph Company.— 
The report for the last half of 1900 shows a balance of £3,337, and 
after adding interest on investments and an amount brought 
forward, the sum was insufficient to pay the cumulative dividends 
on first and second preference shares. The board thinks it prudent 
oe to pay dividends from the reserve this year, but to carry £6,670 

orward, 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending May 
10th were £530; corresponding week last year, £446; inorease, £84. 
Total to date, £8,312; corresponding period last year, £7,451; increase, 
£861. Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending May 
llth were £335; corresponding week last year, £332; increase, £8. Total 
to date, £4,285 ; corresponding period last year, 44,584; decrease, 4299. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 


yw ig were £4,306; corresponding period last year, £2,850; increase, 


QGentral London Railway.—The receipts for the week ending May lith, 
were £6,514; previous week, £6,423; increase, £86. Total receipts to date 
(19 weeks), £117,537. Miles open, 6. 


City and South London Railway.—The receipts for the week ending May 
12th were £2,015 ; correaponding week last year, £1,380; increase (Moorgate 
extension open) £635. Total to date, £37,731; corresponding period last 
year, £23,626; increase, £14,105. Miles open, 1901, 42; 1900, 8$. 


er Corporation Tramways.—The receipts for the week ending May 
llth were £197 6s. 84d.; corresponding week last year, £177 198. 6d.; 
increase, £19 7s. 24d. Total to date, £3,268 Os. Od.; corresponding period 
last year, £8,020 188. 94d.; increase, £247 1s. 24d. Miles of track open, 8; 
Car miles run, 1901, 5,061; 1900, 4,931. . Number of cars, 1901, 11; 1900, 11. 


Dublin United Tramways Compeny.—The receipts for the week ending 
May 10th were as follows :—D. U. T. Co., electric cars, £8,533 1s. 11d.; 
D. 8. D. Co., electric cars, £779 98. 2d.; total £4,302 lls. Id.; oorre- 
sponding week last year—D. U. T. Co., electric cars, £8,452 98. 9d.; ditto, 
horse cars, £55 8s. 5d.; D. 8. D. Co., electric cars, £822 11s. 5d.; total, 
£14,890 4s. 7d.; decrease, £27 133. 6d.; aggregate to date, £73,849 7a. 81.; 
aggregate to date last year, £75,656 11s. 1ld.; decrease, £1,807 4s. 8d. The 
mileage worked is 45 miles electrically, as against 42 miles electrically, and 
2 miles by horses, for the corresponding period last year. 


Glasgow Corporation Tramways.—Receipts for week ending May 4th, 1901, 
£11,756 lls. 1d.,as compared with £9,194 1s. 1d. for same period last year. 
Week ending May 11th, 1901, £10,691 8s. 9d., as compared with £9,183 0s. 9d. 
for same period last year. 


Liverpool Overhead Railway.—The receipts for the week ending May 
12th were £1,616; corresponding week last year, £1,416; increase, £200. 
Total to date, £29,167; corresponding period last year, £26,752; increase, 
£2,115, Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
THE pricking of the tremendous bubble of speculation blown in the 
American Railroad market has left the Stock Exchange exhausted 
aud anxious. While everybody knew that an end must come, there 
were few who foresaw the psychological moment for the explosion 
of the mighty boom. And so there has been trouble in the markets. 
Sales of investments have had to be made in order to pay losses 
incurred elsewhere. Led by Consols, the gilt-edged departments 
dipped deeply, but are now recovering a trifle. All things con- 
sidered, the electrical markets have suffered but little; more, 
perhaps, from want of business than from anything else. The Stock 


Exchange has received a sévere shaking, and it will probably be 
some weeks before it throws off the maleficent influence of the 
'ankee Railroad panic. 

Important changes, however, therc are few. In Supply section 
a rise of 10s. in Metropolitans is counterbalanced by an equal fall in 
Westminsters. Buyers are coming forward for Metropolitans upon 
the taking-over of part of the compauy's undertaking by the 
Marylebone Council, of which we gave particulars last week. 
Some curiosity is being expressed as to the way in which the Metro- 
politan Company will deal with the money received from this sale. 
Our own opinion is that the directors will apply at least a part of it 
towards reducing the  Debenture issue of the undertaking. 
Including the last emission there is £470,000 Debenture stock in 
the hands of the public, and an excellent opportunity now preaents 
itself for reducing this indebtedness. To account for the drop 
in Westminstera, it is stated that holders are selling these and 
buying Metropolitans. The new Ordinary shares of the latter stand 
at 123, or 10s. below those of the senior issue. County Debenture 
is a point down, but the rest of the gilt-edged stocks show no varia- 
tion on the week. 2 

City and South London stock, in the -Railway Market, is up 
again to the tune of 1 per cent., and the cause of the movement is 
still enshrined in mystery. Waterloo and City remains at 95}. 
Central Londons declined a fraction upon the finding of the 
Vibration Committee, but easily recovered. The dealers in the 
market declare that the Committee's suggestions have not influenced 
business either way. Asked whether he considered that the pro- 
posals would involve a heavy capital expenditure, a well-known 
jobber in Central London shares replied that he should say not, 
and this is the general v:ew taken in the Stock Exchange. The 
board are now considering various improvementa, which have for 
their object the acceleration of the service, but as certain Parlia- 
mentary powers must be obtained, the matter will probably have 
to wait for some time. The Preferred halves are down on the 
week. District stock at 303 and Metropolitans at 80 show fractional 
gains. 

The Telegraph Market is irregular. Rises of 3 per cent. and 
2 per cent. have taken place in Submarine Cable Trust aud Eastern 
Ordinary respectively, but the Anglo-American group is weak. 
The Deferred stock of the Anglo Company relapsed to 10$ upon the 
appearance of an exceedingly heavy rate charged for carrying-over 
and the Ordinary stock drooped in sympathy. Directs, notwith- 
standing the Yankee slump, retain their last week's rise. Eastern 
Ordinary has scored again, and is justifying the remarks anent its 
cheapness which we made a fortnight ago, when the price was 4 
points lower. "West African Telegraph Debentures have found sup- 
porters; the bonds seem cheap enough as a second grade invest- 
ment at par, their present value. Amazon Debentures are also to 
the fore, and after being almost dead for months past hare 
recovered part of the nominal loss which they suffered upon the 
appearance of the last report. Globe Telegraph Ordinary are lower 
at a shade below 10, having been sold by some holders who wanted 
the money to pay losses in Yankee Rails. 

National Telephones gamely resist the general air of depression 
pervading the Stock Excbange, and again record an advance. Not 
only the Ordinary, but the much-abused Third Preferences, are 
being bought, and the latter look a likely gamble for the rise. 
Other telephone descriptions are quiet, Orientals being quoted at a 
trifle lower, ex dividend. 

Industrial shares incline to weakness, but India-rubbers are 
better, showing a rise of 10s. "Telegraph Constructions have shed 
£1, although this is offset by a rise of the same amount in the 
Debenture bonds. Henley's and Callender's do not move. In the 
traction market, British Electrics are & shade lower; the voice of 
the American is heard elsewhere; Calcutta trams at 7} are minus 
the dividend. 

As Saturday, May 18th, is the centenary of the Stock Exchange 
it is interesting to glance fora moment at the pari played by elec- 
tricity in the world's greatest market. The House is lighted 
entirely by electricity, supplied from the installation in its vaults. 
The installation consists of two large Lancashire boilers, two Robey 
engines driving three Wolverhampton dynamos, and a Parsons 
steam turbine, with dynamos attached. The current generated is 
stored in accumulators placed in the roof of the Stock Exchange. 
As regards telegraphy, it is nothing unusual for 20,000 wires to be sent 
on a single day: the record number of messages is 28,142, to be 
exact. The Stock Exchange owns 60 private lines to the various 
provincial exchanges, to say nothing of an elaborate telephonic 
service supplied partly by the National Telephone Company and 
partly by the Exchange Telegraph Company. With the feeling of 
astonishment that is produced by the contemplation of the strides 
made during its lifetime comes another of wonder as to what will 
happen ín the Stock Exchange if it survives fcr another hundred 
years. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
r 
t Stock 8855 T er rir done 
Present or Dividends for | osing Cang unng 
| laue * | Sire Mela bere | Goias | Meri | ie at 
i 901, 
i A E E — ——— ee N 
1898. | 1899. | 1900. Highest. | Lowest 
: 96,900 | African Direct Telegraph, 4 % Debs *. | 100 | ... e) | e | 99 —102 99 —102 eu or 
119,700/!| Amason Telegraph 5 Debs., Nos 1 to 1.250 Red. . | 100 .. | 55 — 65 66 — 71 ES T 
822,700! Anglo-American Telegraph ... ass ., Stock £3 9s. 73/6 34% | 55 — 58 53 — 56 54 bis 
: 8,088, 5407 Do. do. 6 % Pref -- "T Stock 6 6 6 95 98 —100 97 — 99 993972 
: 9,088,540! Do. do. Deferred T di * |Stock|188. 95,£1 78. 58.95 | 11 — 114 | 10 — 104 11 10 55 
: 44,000 | Chili Telephone, Nos. 1 to 44,000  ... 8 is e 5|3 4 .. 34— 4 34— 3j 3B | ... 
13,933,300$| Commercial Cabte $100 | 8 895] .. |175 —185 175 —185 t e 
1,589,496! Do. do. Bterling 500 year 4 4 96 Deb. Stock Red. Stock n" *. |100 —102 100 —102 1014 | 100] 
16,000 | Cuba Telegraph is e ..| 10 8 7 9 sw 74— 83 7— 8 a ee 
6,000 Do. 10% Pref. TE iss s T T 10 |10 xis "S 16 — 17 15 — 16 154 
12,931 | Direct Spanish Telegraph  ... eT i ox a s 5 4 4153 15 3 — 4 8 — 4 
6,000 Do. do. 10 Y Cum. Pref. ... - T" 5| ... s ive 9 — 10 9 — 10 
30,0002 Do. do. 44 % Debs. 125 ies ve | 50] TM . . |100 — 10495100 —10495 | ... 35 
60,710/| Direct United States Cable eave | 20 337 3 7 3 7 10 — 104 10 — 10h | 108| 10, 
108,300/| Direct West India Cable, 44 % Reg. Deb. .. 100 ... 100 —103 100 —103 es a 
4,000,000 | Eastern Telegraph, Ord. Stock — ...  ... «see Stock 7 | 7 .. 137 —142 |139 —144 142 139 
1,826,888 Do. 33 Pref. Stock x as .. | 100 T es hs 91 — 94 91 — 94 94 911 
1,432, 2687 Do. Mort. Deb. Stock Red. - e Stock S . 110 —114 110 —114 1114 | 111 
250,000 Eastern Extension, Aen and China Telegraph . 10 7 7 7 95 | 131— 14 134— 14 14 138 
50,000 Do. Nos. 250,001 to 300,000 (iss. at £3 pm. all pd.) 10000. |1345— 14 | 134— 14xd 13 
320,000! us: 4% Deb. Stock Stock| ... is . Jill —116 111 —116 1114 
tern and South African Telegraph, 4 %, Mort. Deb. ) EE = 
. 300,000! Nos. 1 to 3,000, red. 1909 100 ave es 99 —102 99 —102 " ve 
200,0002 Do. 4 % Reg. Mt. Debs. (Manritius Bub.) 1—8,000 ssh sas *. | 99 —102 xd|100 —10395 | ... SR 
180,227 Globe Telegraph and. Trust iss iss T 5i 52% | ... 9à— 1l0jxd| 94-- 10 9:3] 92 
180, 042 Do. do. 6 & Pref. s iis ..| 10/6 pt .. | 14$— 154xd| 144 — 15} 15b | 14j 
150,000 5 Telegraph, of Copenhagen 10 123 15 34 — 35 33 — 35 As T 
and Bermuda Cable, 4j 95 lst Mort. Debs., '} = ay 
82,0007 within Nos 1 to 1,200, Red. 100 | ... . 100 —103 100 -1C3 ds d 
17,000 | Indo-European Telegraph  .. 85 ..| 25 10 95 10 % 10 95 | 45 — 19 43 — 47 
100,0007| London Platino-Brasilian Telegraph 1, 6 % Debs. ..[100| .. : .. 103 —106 |103 —106 is 
72, 680 | Montevideo ee Limited, Nos. 1 to 72, 680 . 1| .. 23 n i-- i i—- 1 ‘es 
86,492 Do. do. 5 % Pref., Nos. 1 to 86,492 1|4 5 ; $— 1 i— 1 i 
590,000 | National Telephone, 1 to 590,000  ... m 516 5 5% | 3]— 3; 38— 38 di 38 
15,000 Do. 6 % Cum. ist Pref. ... S ..| 10/6 6951695 | 10 — 12 10 — 12 i 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 „ 6 $ 10 — 12 10 — 12 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 5 5 & 5 4 — 4} 4l— 4d 41 GY 
2,000,000 Do. a Deb. Stock Red. wo. |Stock| 34 34 34% | 87 — 90 87 — 90 83 | 871 
500,0007 Do. Deb. Stock Red... 100 | ... w | 4% | 95 — 98 95 — 98 
171,504 | Oriental Telephone d Elec., Nos. 1 to 171, 504, fully paid 15 5 6 [16 — 118 i— 1 sae 
100,000/| Pacific is European Tel., 4 % Guar. Debs., 1 to 1,000 ... | 100] ... is *. 100 —103  |100 —103 ʻi 
11,839 Reuter eee eos eos eve 8 5 % 5 % 0 7 — 8 74— 8 coe eee 
3,381 Submarine Cables Trust T 985 in .. | Cert.) ... — 121 —126 {124 —129 124 in 
58,000 | United River Plate Telephone vr 56 17% 44— 5 44— 5 995 is 
40,006 Do. do. 5 95 Cum. pref. Nos. 140,000 8 sas és 852 4$-- 51 4$— bł gsn A 
179,9477 Do. do. 5 95 Debs. ... "T Stock eee % (103 —106 103 —106 M es 
171,000 | West African Telegraph, 5 95 Debe... 100 ies *. | 97 —100 98 —101 991 | 94! 
30,008 | West Coast of America, Nos. 1—30, 000 and. 53, 001—859, 008 2$ | ... - es i- 1 i—- f R n 
150,000; Do. do. 4 € Dets., 1—1 ,500 gua. by Bras. Bub. Tol. 100 | .. m .. 100 —103 100 —103 P aa 
207,930 | Western Telegraph, Ltd., Nos. 1—207,930 .. ..| 10/795 |795| . 113$— l4} | 133—144 )3i 1313 
75,000! Do do. 5 5% Debe. 2nd series, 1906 we | 100] ... T .. 101 —104 1101 —104 is 
848, 7771 Do. do. Deb. Stock Red. — «es | 100 wea ae .. |102 —105 102 —105 
88,321 | West India and 8 Telegraph .. œ | 10|295]| .. 1— 1 1— i 
94,563 Do. do. do. 6 * Oum. 1st Pref. .. | 10 M idi 6— 7 6— 7 
4,669 Do. do. do. 6 % Cum. 2nd Pref.... | 10 dus 858 5 — 7 5 — 7 
80,000! Do. do. do. 5 €, Debe., Nos. 1 to 1,800 | 100 T 880 . 1103 —106 103 —106 


ELECTRICITY SUPPLY COMPANIES. 


19,661 Brompton & Kensington Elec. Lt. Bup., D Pe 516% 6 „ 6 Y| "— 8 72— 81 "T 
do. s ii 


12,000 | Cum. Pref... 5| ous „„ thes 84— 9 84— 9 
50,000 ; Charing Cross and Strand Electricity Supp 5 8 9 9 9 — 10 9 — 10 
20,000 Do. do. do. 44% Cum. Pref. NT iis P 5 — 53 5 — 5% 57 
000 |*Chelsea Electricity Bupply, Ord. 5 6 6 „ 53% | 5i— 62 54— 62 
160, 000! Do. do. b Deb. Stock Red. .. Stock se. .. 109 —112 109 —112 
70, 579 | City of ondan Electric Lighting, . 40,001—110,579... | 1016% |14% 0% | 84— 94 84— 93 Si Ria 
Do. 6 V Cum. Pref., 1 to 40,000 . 10 6 6 5 6 75 | 12 — 13 12 — 13 
400, 0007 Do. 5 95 Deb. Btock, Scrip. (iss. at £116) all paid À wen. ws " .. |122 —127 |122 —127 i 
40,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40, 000 10 nil 4 4 „ 8 — 9 8 — 9 Kd Ah 
20,000 Do. do. do. 6 % Pref., 40,001 —60, 000 10 6 6 7 6 „ | 11 — 12 11 — 12 xd 11} 111 
200,0001 Do. 43 95 Deb. Stock, Prov. Certs (al paid) Rd. ae iva .. 106 —109 105 —108 is 5 
35,500 Edmundson's Elec. Corp., Ord. Shares S 5/795 | .. at 5 — 53 5 — 53 5j 58 
13,363 Do. do. 6 % Cum. Pref. sdb. descri. ees 855 - 51— 6 51— 6 5133 
75, 0007 Do. do. 44 96 1st Mort. Deb. Btock. T ^ iis as .. 103 —106 103 —106 m 
21,000 | Kensington and Knightsbridge Electric, Or ' bes .. | 11 — 12 11 — 12 “a 
90,000 Do. do. do. 4 % Deb. Stock Stuck 102 — 105 102 —105 
110,000 st Electric Supply Corporation, Limited, Or 3 2o b. 1j— 1j 11— 1 18 1} 
840 | do. do. do 6% Pre | 5/69] . |. |4— 5 | 1— 5 
200000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock, ee E . | 98 —101 98 —101 
85,000 Metropolitan Electric Supply, 101 to 62,500 nF! . . 10 5 W 5 Y 6 9,12 — 13 | 123— 134 | 134] 123 
220 0007 Do. 44% First Mortgage Debenture atin err m .. (110 —113 110 —113 ids 
250,000) Do. 34% Mort. Deb. Stock Red. . . Stock - . | 96 — 99 96 — 99 98 " 
6,452 ; Notting Hill Electric Lighting m Wu 10 6 7 7 % 153 — 164 153 — 163 | a d" es 
40,000 | Bt. James's and Pall Mall Electric Light, Ord. T 6 wig 2 B 14 — 15 14 — 15 5 
20,000 Do. do. - 7% Pref, 20,081 to 40,080 5:7 7 * 7 84— 93 81— 914 
150 0007 Do. do. 34 € Deb. Stock Red.. 100 ae .. | 98 —101 98 —101 | ie Tm 
12,000 | Smithfield Market Elect. Supply, Ord.  ... ids 180 BO ae wA 2 — 24 2 — 23 " | thé 
50,0007. Do. do. 4% Deb. me a] 300 oni - 1 4. 180 — E 80 — 90 | HE cae 
65,000 | South London Electricity Supply, rd. — 5 21— 3h 23— 33 ' .. 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000... ... 5 |12 % 13 % 1 124 — 183 12 — 13 121 12} 
i ! 
* Bubject to Founders Shares. Quotations on Liverpool Stock " 


] 2 es otl erwi eo stated all shares am full; pea. Dividends paid in aster 88 neee. vesen uaip uus Smp: 
5 LEA d db B B 
— n r ⁵ b oP ING tages cart M ene Gane anh bs ef: xa. 
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SHARE LIST OF ELECTRICAL COMPANIES.— continued. 
ELECTRICAL RAILWAY, , MANUFACTURING, AND INDUSTRIAL COMPANIES. 
| Present Stock Dividends for Closing osing Business 


Issue NAME. mé. tots tree sears, | quio | gaoia | week mint, 
t 1898, | 1899. | 1900. Highest | Lowest 
20,000 | British Aluminium 7 95 Cum. Pref. . T av) MI au A MA 7à— 83 7à— 83 vd e 
300,0007 Do. do. 5 95 1st Mort. Deb. Stock Red. .. [Stock]... = vas 85 — 93 87 — 93 a ‘iss 
45,000 British Electric Traction "T „% 20) 6 9 ccc .. | 15 — 16 141— 153 15 
50,000 Do. do. 6 % Cum. Pref. pd a» 481 Gas - „ | 19 — 13 12 — 13 128 v 
350, 0007 Do. do. 5 % Perpetual Debenture Btock .. |Btock| ... ($5 *. |119 —122 119 —122 1214 | 1203 
85,0001 fBritish Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... | ... isa 8 T gus - ^ a - 
50,000 T Do do. 6 95 Cum.Pref., 1—50,000 T- qs a vei - e T e ra - — 
500 |f Do. . do. 41 96 1st Mort. Deb. .. | 100 - ja 8 - 
70,000 | British Insulated Wire Ord. . 5 15 95| 20 o % 15 5 % w= 110 di 104 | 10j 
70,000 Do. do. 6 % Cum. Pref. 5 61 5$— 6i 8 
90,000 Brush Elecl. Enging., Ord., 1 to 90,0 0 : 5 18— 1i | 18— 1ixd 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 6 2 — 21 2 — 9ixd| 244 23 
195, 0007 Do. do. 44 % Perp. Deb. Btock ese — "mr . 103 —108 103 —108 € 
108 7101 Do. do. 43 % Perp. 2nd Deb. Stock š Stock ve 101 —103 101 —103 wea 
30,000 Callender's Cable Construction shares, Nos. 1—30,000 5 | 15 EB 15 5 x 15 5 * 144— 154 | 144— 154 PO 
40,000 Do. do. 5 95 Cum. Pref. a 5 54— 6 54— 6 5144 
90,0007 Do. do. 44 95 1st Mort. Deb. Stock f Red .. |Stock| ... s .. |109 —113 109 —113 eo di 
206,297 | Central London Railway, . Shares - IB d.a 188 iss 91— 91 94— 10 92 93 
78,703 Do. do. Pref. half-shares ... ee ke 81 ids eT 44— 651 44— 5 - Ai 
78,703 Do. do. Det. do. 57 a iia 5 44— 5 44— 5 
855,000 | City and South London Railway  .. Stock 24% 14% 14% " -— 53 52 — 54 
37,500 | Do. do. Ord. shares Hon. 22 501 to 60, 000 . via D * 53 5 — 654 “ss nies 
54,000 | Crompton & Co., Nos. 1 1 54, ee Rag. E E ; 6 [4 74% se $— 4 34— 4 SE Loss 
Do. 5 % 1st Mort. ebs., 1 to 900 o 
100,0007 n P 24% 101 —104 jior 10 | ue 
99,261 | Edison & Swan Utd. El. Legt., “ A” shares, £3 pd. 1 to 99,261 1 l— 1 1 — 13 jwi 
17, 139 Do. do. do, Ca Shares, 01—017,139 ... 5 6 3 — 4 22— 34 38 
344,0237 Do. do. do. 4 % Deb. Stock Red * | 100 87 —.89 87 — 89 die 
100,000; Do. do. 5% 2nd Deb. Stock Prov. Certs. epe 100 .. | 94 — 98 94 — 98 T 
112, 100 | Electric Construction, 1 to 112,100 ... 2| 6 S% s 6 * (us li— 21 11— 21 1? 
25,000 Do. do. : Cum. Pref., 1 to 25,000.. T 2 ^ 24— 31 24— 3 TE 
182, 5007 Do. do. Perp. Ist Mort. Deb. Stock Stock 101 —104 101 —104 att -— 
35,000 Henley's (W. T) Telegraph Works, Ord. ... ul i « 15 . 20 LA 154— 164 154 — 164 164 1541 
35,000 Do. do. 44 % Pref. s B ous 4195| 44%| 54— 6 54— 6 855 pe 
50,000/ Do. do. 44 Mort. Deb. Btock... Stock eae *. |107 —111 107 —111 ia — 
50,000 India-Rubber, quis festa and Telegraph Works s» 20°) 10S 10 [4 .. 203 — 21j | 21 — 22 SERI s 
300,0007 Do. do. do. 4 % 1st Mort. Deb .. 100 101 Mac 101 —104 751 — 
97,500 {Liverpool Overhead Railway, Ord. ... (us 10 34 38% 34% 7 895 | 7H — 873 - 
10,000 |t Do. do. Pref., £10 paid 10 — P. 139 d9E | ul us 
37, 350 | Telegraph Y og and Maintenance ‘ne aut 12 15 15 174% 36 — 40 36 — 39 373 37 
150, 0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 TT FE .. |101 —104 102 —105 o is 
20, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5| 8 Y 12 104 — 114 | 104— 114 < 
20,000 Do. do. 5 % Om. Prt. Nos. 1 to 20,000. TT 5b— 6 5B 
540,0007 Waterloo and City Railway, Ord. Stock ..|100| 395| 3%) 3925| 94 — 97 94 — 97 "^ 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
a ig D Tang. 1470 pad, 4 Maintenance, 8/-—4/- GENE V and dita Electric 1 51 Ord., Qum a | 
T a * * T. Parker, £10 (fully paid), 163, Hn e : 
* From Birmingham Share List. Bank rate of discount 4 per cent. (February 21st, 1901). 
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MARKET QUOTATIONS, Wednesday, May 15th. 


— — ——— 


CHEMICALS, &c. This week. Last week. Inc. or Dec. METALS, . &., (continued.) | This week.| Last week. or Dec. 
a Acid, Hydrochloric per owt. 5/- b g Copper Sheet T e per ton £85 £85 e | 
Eraro ee . per cwt. 22/- Fr g n . ee . per ton £85 . 
a „ Oxalic  .. . perowt. B2- 82/ € „ (Electrolytic) Bars . per ton £82 £82 ; | 
a „ Sulpburic.. +» per cwt. 2 Es " " eeta per ton 290 £90 e 
a Ammoniac Bal ee ee ee per cwt. l- 4 e " [1] * per ton £84 . £84 ee 
a Ammonia, Muriate (orystal).. per ton £8810 | £88 10 "We i H.C. Wire Por lb. p. oja. : 
a " ee per ton £90 £90 f Ebonite Rod . . per Ib. bad . 
E pow wder per ton £1 27 f 4, Sheet per lb. 5/- 5/- : 
: Dao e of Carbon . per ton £15 £15 n German Silver Wire por lb. 5 1/5 - 
bu . perton | £17 10 £17 10 5 h Gutta- a fine . per lb. b 8/- ee 
S IM 900 ) . per gal. "n q- h India-rubber, Para fine per Ib. | 3/9 to 3/94 | 3/8 to 3/84 | 1d. inc. 
es „% (5 W per gal. 5 5 i Charcoal Sheets .. per ton £18 £18 i» 
a Copper Sulphate per ton £25 £ í Pig (Cleveland warrants).. per ton és 
a Nitrate per ton £24 £24 $ 4, Fo 5 to per ton} From £11 | From es 
E^ ux 8 . per ton £81 £81 4 , Scrap, . per ton| 70/- to 72/6 | 70/- to 72/6 i 
a 1 Pero ds per — * xir de i , Wire, Bea BERT No.8 .. per ton — D Mr b * 
a Me ised De per ‘ ee to to . 
a Naphi Solvent (Q at 160°C). per E 5/6 5/6 es g Lead, English Ingot per ton { £12 15 | £12126 | "e 
a . 3 per Ib. : 9 " Bheet T . perton £15 £15 - 
a castio (15/0094) per ton m Manganin Wire No. 98 ..  .. per Id. Bj- 8/- EM 
€ n — ‘ per ton g Mercury Per bot. £926 £9 26 es 
a Shellac T . per owt, 61/- 61/ d Mica (in original cases), small . per lb. | 8d. to 9d. | 8d. to 9d. ee 
a Sulphate of ‘Magnesia per ton £4 10 £4 10 4 n 9 medium per lb. | 1/9 to 2/9 1/9 to 2/9 T 
a Bulphur, Sublimed Flowers . per ton £6 £6 5s. - lb. | 8/8 to 7/8 8/8 to 7/8 ee 
ig — per ton £5 10 £5 10 » p Phosphor os plain in castings per Ib. | 1/04 to 1/8 . | 1/04 to 1/8 E 
a Lum .. per ton £5 £5 da p n rolled bars & per lb. | 1/1 to 1/4 | 1/1 to 1/4 s 
a Boda, Caustic’ (white 70 %) .. per ton £10 15 £10 16 T p ES poten per lb. ^ ^u rom 1/8 is 
& 4 © per ton £8 £8 M 0 Platinum T per oz £4 | 1s. inc 
00 mate, casks per lb, . 1 Silicium Bronze Wire — Ib. Jan 5 10) 108 103d. to 1/04 é2 
Steel, Magnet, acc'd'ng to descp'n to £40 
" „ in bars y "d 
METALS, &o. g Tin blook n.. . per ton £124 10 vo poro } | £210 ino. 
è b Aluminium Wire, in ton lots.. per ton £224 | — x 9 „ foil e. per lb. 19 19 
l b Sheet, in ton lots per ton £191 £191 m n „ wire Nos. 1 to is per lb. 18 1/8 
, p Babbitt's metal ingots. per ton | £75 to £1£0| £75 to £130 T p White Anti - friction Metals — 
" e Brass (rolled metal" to 19") basis per lb. Tàd. 7 T " White Ant" brand . per ton| £35 Si 2 E to - 
e „ Tube (brazed) „„ perlb. 10d. 10d. 95 j Yarns, Cotton, 8 e101b. bndl’s te x | 
e „ „ (solid drawn) . per lb. Bid. Bid. ji jw» Best Flax, 6 lea. 
e „ Wire, basis LS .. per lb. A . is „  Hemp,8 ply 10 Ibs. - — ib, | 
: Copper Tubes (brazed) .. per lb. lld. lld. - J » " rete em Ibs. .. per lb. 
(solid drawn) ..—per lb. | 102d. c Và 1 Jute, 180 lbs. rov per ton 214 5 
e Copper Bars (wees selected) .. per ton | £85 ‘a Zino, Sh't. (Violle Montene pnd.) per toù| £2110 . 421 10 
EF | 
(a Messrs. G, Boor & Co. „ el Indis-Rubber, G. P. and Teleg. Works k Messrs. Morris Ashby, Limited 
Quotations | Due British Aluminium Co., Lid. Quotations Messrs. James & Bhakspeare. Co., m Messrs, W. T. Glover & Oo., Lid. 
acpplied by 3 — I Bolton i- — : —— * — Till. 4 Bons. 
' ' eser. Eolling & Lowe. 
7 Maara, Freda fen mR à Ce, LJ Mesers, Henry C, Teo & Ce. 


. 


Vol. 48. No. 1,225, May 17, 1901.] 


THE 


ELECTRICAL REVIEW, 


857 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ON TEST-ROOM METHODS OF ALTERNATE CURRENT 
MEASUREMENT. 


By ALBERT CAMPBELL, B.A. 
(Paper read April 18th, 1901.) 


4 


(Concluded from page 820.) 


II.—Jnductive. Loads.—As several types of energy-meter suitable 
for measuring inductive loads are now in common use, it is often 
necessary to test with inductive loads going down to power factors 
of 06 to 07. To use an ordinary wattmeter as standard is 
objectionable, as its errors may be as large as those of the watt-hour 


i M 


Fic. 8. 


meter under test. I have used the following method (7) for some 
years past and have found it convenient and accurate. 

Method 7.— This is shown in fig. 8, in which M is the watt-hour 
meter under test. The load consists of a non-inductive resistance 
L in series (through mercury pools) with an inductive part consisting 
of a Kelvin balance and a set of copper coils (N) wound inductively. 
In order to be able to make sudden measurements of the resistance 
of this inductive portion, mercury cups are so arranged that it can 
be quickly switched over into connection with a direct-current 
circuit and the resistance measured by reading current aud P.D. on 
a Weston instrument. While the meter is running, the current c 
is read on the balance, and by the help of the switch x the 
voltage v on L and the total voltage u are read on the electrostatic 
voltmeter Es. 

If r = mean resistance of the inductive part, then— 

Power = cv + cr, 


w 
and Power factor = cu 


In practice r is made as small as possible,'so that a small error in 
c? r has a very small effect upon the value of w, while the c v part 
can be measured with extreme accuracy. The coils which make up 
N must have no iron near them, eddy currents must be avoided, and 
mutual induction must be guarded against except where two of the 
coils are identical in winding, in which case their impedance in 
parallel can be conveniently varied by varying their relative 
positions. The method is also suitable for testing wattmeters. 

Method 8.—I have sometimes found it convenient to use a some- 


Fia. 9. 


what different method by which the measurement of resistance i8 
rendered unnecessary. This consists simply in measuring w, the 
power in the highly inductive part, by the 3-voltmeter method (or 
by an ordinary wattmeter), the total power being c v + w. Since w 
can be made to be only a small part of the whole power, this is 
accurate enough, and the coils N may here have iron cores. 

III.—'ictitious Loads. Unfortunately it very often happens that 
sufficient power (at the proper frequency) is not available to allow 
the meter to be tested with the actual loads at which it is to be used. 
It thus becomes necessary to arrange fictitious loads whose action on 
the watt-hour meter shall be practically identical with that of the 
corresponding real loads. 

Method 9.— When the source of supply can furnish the current, but 
not at a voltage quite high enough for the load required, the well- 
known arrangement shown in fig. 9 may be used. The shunt coil 
Sh is disconnected from the series coil Se, and is connected with a 
transformer Tr which raises the supply voltage e to a suitable 
value v. The voltage v must be high enough to allow the series 
circuit (series coil, balance, and lamps) to be practically non- 
inductive. ` 

Method 10.— When s large current is required, a method which I 
have published recently will be found useful In it the large 


current obtained at a low voltage passes through the Kelvin 
balance, the series coil of the meter, and a low non-inductive resist- 


ance; a transformer of high ratio, with its primary across this low 


resistance, furnishes from its secondary the volts for the shunt 
circuit. 

SECTION C.— T'hermopile Methods.—A well-known, but little-used, 
way of measuring a current consists in passing the current through 
a conductor near which are one set of junctions of a thermopile. 
With rightly chosen conditions, the deflections of the galvanometer 
connected with the pile are practically proportional to the square of 


Fic. 10. 


the etfective value of the current. In common with mauy other 
thermal methods, the action is dead-beat, but there is usually the 
accompanying disadvantage of sluggishness, the zero point not being 
regained instantly on switching off the current. By making the 
hot wire and the junctions extremely small, this sluggishness can be 
much reduced. I have tried a thermopile of iron and nickel wires 
of 0°15 mm. (6 mils) diameter; froma deflection of.100 divisions 
(400 mm.) the light spot, after the switching off of the current, 
returred to within 1:5 divisions above zero in 30 seconds, and was 
still 0-5 division from zero after 75 seconds. This is prompt enough 
for many purposes, and it is no difficult matter to braze the junctions 
ofsuch a thermopile. I have succeeded in brazing junctions of 
much thinner wire and gained considerably in promptness of work- 
ing, but this gain scarcely repaid the extreme difficulty of con- 
struction. 

Mcthod 10.—I may mention here a somewhat interesting null 
method of measuring continuous current which I have tried; it is 
shown in fig. 10. 'The current passes (wholly or in part) through 
the thin wire a and also through B, a strip or rod of very low 
resistance. The heating of a by the current causes the pile TA to 
give an E.M.F. e, which is balanced against a part of the voltage- 
drop aloug B by moving the slider p until the deflection of the 
detector galvanometer a is brought to zero. Here e = k c? and 
v — r C, r being the resistance of the fraction of B for which 
€ — v. 

Then r = & c, and hence the graduations of the scale of the slider 
are directly proportional to the current measured. 


Fic. 11.—NiIcKEL WInE, Diam. 0°05 mm. (2 mils). 


Section D.— On obtaining Steady Currents.—In accurate testing 
work it is of great advantage to be able to obtain very steady cur- 
rents and voltages. By the help of an automatic thermal arrange- 
ment I have succeeded in obtaining very exact regulation, even 
when the supply voltage is varied by 10 or 12 per cent. The 
method depends upon the alteration of resistance due to rise of 
temperature. In the following description I shall take a concrete 
instance with wires of nickel and mauganin as typical of conductors 
of large and small temperature coefficients respectively. 

If a curve be drawn for any conductor showing the connection 


, between c, the current through the conductor, and v, the voltage 


applied to its ends, the form of the curve will depend on the 
material of the conductor and on the temperatures to which it is 
raised by the current. It is convenient to call this curve the 
Characteristic (Curve) of the conductor. I assumethat, in drawing 
the characteristic curve, steady conditions of temperature are 
reached at all points. For manganin, not overheated, the charac- 
teristic is practically a straight line whose steepness measures the 
resistance of the conductor, but for a thin wire of nickel the cha- 
racteristic curve is of the form shown in fig. 11, which is drawn 
from an actual experiment with wire of 0:05 mm. (2 mils) diameter. 
It will be noticed that the higher part of the curve (from a to B) is 
very nearly a straight line. . 
Method 11.—Now let a Wheatstone’s bridge be arranged, as in 
fig. 12, in which the arms D F and G E are equal resistances of 
nickel, while D H and ¥ G (also equal to one another) are of 
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manganin. In fig. 13 let o, 4, B, and o, k, be the characteristic 
curve of D, F and F, a. Then it is easy to show that as long as the 
branch from 5 to K is kept on open circuit the potential difference 
from F to E for any particular value of the current, c, will be propor- 


experiments at enclosure temperatures of 24° and 37° C., with a 
regulator compensated in this way. The arms of the regulator (in 
cyclic order) consisted of a 2-mil. nickel wire of 3:5 ohms; 20 ohms 


F 


H 
Fic. 12. 


tional to the vertical distance between the two characteristic 
curves. It is easy to choose tbe relative values of the nickel and 
manganin resistances, so that o, K shall be parallel to the straight 


vi 


Fia. 13. 


portion, 4, B, as in fig. 14, and when this is the case n, m will be 
constant from 4 to B, and thus v will be practically constant for all 
values of the current c corresponding to the part a, B. 


K 


Fra. 14. 


As I show in Appendix 2, this regulation also holds even when 
current is taken across F, H, the constant value of v, however, 
depending on the current taken. The construction for this casc is 
shown in fig. 15 O, L is taken equal to c, the current through F, 11 


Fid. 15. 


and L K is drawn parallel to the characteristic for the manganin 
wires; v! will then give the value of the constant voltage from r 
to H. Thus it is possible to obtain very constant voltage and cur- 
rent, although the main current, 1 (fig. 12), be drawn from a variable 
source, such as the mains of a supply company. With actual apparatus 
the maximum steady voltage which I have obtained has been about 
one-third of the supply voltage used ; with alternating currents the 
use Of a transformer makes this limitation of small moment. 
Compensation for Variation of Temperature of Enclosurc.—Unless 
the temperature of the enclosure containing the nickel wires can be 
kept constant it is necessary to introduce compensation for tem- 
perature. This can be done by replacing part of each manganin 
resistance arm by copper (in the same enclosure as the hot arms), 
sufficient cooling surface being allowed so as to prevent undue 
heating by the current. The curves in fig. 16 show the results of 


or 
JoteL Current 


Fia. 16. 


of manganin in series with 3:4 ohms of copper, and two equal 
manganin resistances of 125 ohms each. It will be noticed that 
near 0:45 ampere both the regulation and the temperature compen- 
sation are satisfactory. The level part of the curve (fig. 16) corre- 
sponds to temperatures of the nickel wire between about 400" and 
600° C. 

It would, I believe, be possible to obtain more extensive and 
better regulation by using platinum or other material instead of 
nickel, since the nickel has an abrupt bend in ite temperature- 
resistance curve. Also, by replacing parts of the manganin arms by 
heated nickel, say, of larger diameter than that used in the other 
arms, it would be possible to make the upper characteristic bend up 
slightly, as in fig. 17, and so to attain more exact parallelism of the 


Vi 


Fra. 17. 


two curves, and hence better regulation. Again, by applying a 
once-regulated voltage to a second regulator, a much greater steadi- 
ness would be obtained. 

W Method 12.—It will be noticed that, in the above regulator, the 
function of the Wheatstone’s bridge is merely to obtain the 
difference between the voltages on the nickel and the manganin 
resistances. With alternating currents the same may also be done 
bylmeans of a transformer, as shown in fig. 18, where the trans- 
former Tr is connected so as to give a regulated voltage at v. 


lud — 
7 


| ; d Nicket shoe! A., | 
Fig. 18. 


Uses of Regulated Voltages.—It is not difficult to tind instances 
where regulated voltages would be of uso in testing work; standard 
glow lamps may thus be run at constant brightness, shunts of watt- 
hour meters may be kept on constant voltage during test; with 
constant voltage the mere measurement of the current taken by an 
inductive coil usually gives an approximate indication of the 
frequency ; a constant current from a supply circuit may be used to 
get direct readings in a simple electric resistance thermometer. 

Section E.—Null Methods of Measuring Current.—If in the 
Wheatstone’s bridge arrangement the resistances are so chosen that 
the characteristics intersect, as in fig. 13, then we may obtain, for 
I and v, a curve such as that in fig. 19, which is drawn from actual 
experiment (with direct current). With proper temperature com- 
pensation v vanishes for a perfectly definite value of the total 
current 1, and if a sensitive detector be added the arrangement 
becomes a thermal standard of current. I have found a telephone 
with an intermittent contact in its circuit a convenient means of 
detecting the vanishing of v, the intermittent contact being of 
advantage even with alternating currents. The accuracy of such a 
standard is considerable. ] 

Method 13.—If such a combination be put in series with a resist- 
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ance having a part adjustable by a sliding contact, as in fig. 20, it. 
furnishes a simple null method of measuring a voltage (e.g., of a 
supply company) which varies between small limits; the slider is 
zs rapis to give silence in the telephone, and the corresponding 
value of the voltage is shown by the position of the slider. With 
alternating current the transformer method (12) is also applicable 


II 
2 
I 


o 6 r 


here, but a detector other than a telephone is necessary, for since 
the transformer alters the wave-form slightly, it is found impossible 
to get any position of complete silence with the telephone. 

Method 14.—In conclusion, I may point out that if a voltmeter be 
put across v (fig. 12), it will be seen from the curve in fig. 19 that a 


Fia. 20. 


- very open scale can be obtained, corresponding either to the total 


current 1, or the outside voltage; this furnishes a thermally “ set-up " 
instrument. I have found platinum better than nickel for this. 
Compensation for temperature can be applied as in the other 
methods. 

[The paper was accompanied by two mathematical appendices. ] 
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THE GERMAN PATTERN OF THE NERNST 
LAMP. 


WE have received from the Allgemeine Elektricitiits-Gesellschaft, 


Berlin, the following description of the lamp which, after long. 


experimenting, they have evolved from the invention of Prof. 
Nernst. This company owns the patents for this country as well 
as for other north European countries, and their model is probably 
that which will be supplied to consumers here. The fodol differs 
considerably from that worked out by the English company owning 
the Indian and colonial patents, as may be seen by comparing it 
with the descriptions already published in the ELECTRICAL REVIEW. 
The German model seems to be simpler than the English, but the 
description is not sufficiently detailed to enable us to judge with 
certainty on that point. | ` 

The advantages claimed for the Nernst lamp are the possibility of 
employing high E.M.Fs. at its terminals, and the small consumption 
of electric energy. 

The efforts of the German company have been principally directed 
to the production of lamps consuming 40 and 80 watts, but they are 
also now prepared to supply lamps (Model A) taking 100 and 200 
watts (/.e, about 65 and 135 c. p.). Lamps of 40 and 80 watts (i.e., 
about 25 and 50 candles, Model B) are for the present only let out 
on hire in Berlin. They hope, however, as their facilities for 
manufacturing increase, to have the latter model at an early date 
on the market. 

The lamp, Model A, fills what has hitherto been a hiatus in 
electric lighting, by supplying us with & lamp of medium intensity, 
which is especially suitable, for example, for replacing groups of 
glow lamps. It consists essentially of the burner with its support 
(the lamp proper), and the suspender with the globe and series resist- 
ance, the latter having a very long life and being easily replaced. 
The only part consumed is the burner, which has an average life of 
somewhat more than 300 hours. No special skill is required to 
change the burner, since it is exclusively handled by means of the 
porcelain disc p to which it is fastened. On slackening the screw s 
the disc together with the burner can be withdrawn from its 
support. Interchange of the conductors when inserting a new 
burner is prevented by the arrangement and shape of the terminals; 
a and ò’ are tubes into which the rods a’ and b pass when the disc is 
pushed up, and obviously this cannot be done if by mistake the 
terminale have been exchanged. When the burner has been 
inserted the screw s is tightened up, thereby conuecting together 
the rods c and c' so as to form a continuous conductor, and 
preventing the burner falling out of the lamp. 


a 
— — 


The following figures are given to show the superior economy of 
the Nernst lamp when compared with the ordinary glow lamp. 

Model A, 100 watts (about 65 candles: replaces four glow lamps 
of 16 cP. each. 
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A. F. (J. Nernst Lamp, MODRI A, 


With current at Gàd. (55 pf.) per unit, and 600 hours’ consump- 
tion per annum, the cost of supplying four carbon glow lamps is :— 


200 x 600 x 55 


"SON o M. 66 
Replacing four lamps at 55 pf. 2:20 
————- N. 68-20 
100 x 600 x 55 
Nernst lamp 7— 100 — 33 
Replacing two burners at M. 2 4 
! M. 57:00 


Saving per annum M. 31:20 
Peroentage saving 45°75. 


Model A, 200 watts (about 135 candles), replaces 8:5 glow lamps 
of 16 c.P. 

With current at 64d. (55 pf.) per unit and 600 hours’ consumption 
per annum, the cost of supplying 8:5 carbon glow lamps is :— 


425 x 600 x 55 


—— = M. 14025 
1,000 j 
Replacing 8:5 lamps at 55 pf. 4°68 
— — 14493 
200 x 600 x dh 
Nernst | — cz M. 65 
ernst lamp 100 
Replacing 2 burners at M 2 4 
— 7000 
Saving per annum 74:93 
Percentage saving ol'7 
The prices of thc Nernst lamps are given as follows : 
Monet A. 
100-watt (about G5-candle) lamp for 110-volt, 12s. 6d 
100 m "E 1 220 „ 12s. 6d. 
200 E 135 „ M 220 „ 14s. 6d. 


Spare burners for the above three types 2s, each. 


No account is taken of the greater first cost of the Nernst lamp in 
the above calculation of the saving as compared with the carbon 
lamp. This, however, would-only reduce the saving by a small 


percentage. 
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THE GLASGOW EXHIBITION. 


THE ENGINEERING EXHIBITS. 


ELECTRICAL engineers who may be unacquainted with the neigh- 
bourhood of Glasgow should, before going to visit the Exhibition, 


arm themselves with one of the excellent maps which have been . 


recently brought out for their express benefit. They can choose 
either that which has been enterprisingly prepared by Messrs. 
Alley & MacLellan or that of the Westinghouse Company. The 
former shows Glasgow and district, pointing the position of the 
“ Sentinel Works," where the Alley & MacLellan engines are manu- 
factured, and including the principal places of interest, among them 
hospitals, infirmaries, and the necropolis. The latter gives a map of 
the city, indicating that “everything in red is Westinghouse." It 
shows the streets through which the new trolley lines run. in con- 
nection with which the publishers have supplied a good deal of 
material of one kind and another, and the Westinghouse machinery 
pavilion, in the Exhibition grounds, where they are erecting a good 
showing of electrical generators, one driven by a large gas engine, 
& Westinghouse car, and other plant of their manufacture. 


THE PAVILIONS. 


We may here conveniently mention that on Machinery Street 
there are also several other pavilions of an interesting character. 
One contains a large variety of machine tools by Messrs. Selig, 
Sonnenthal & Co., who have an equally good exhibit of similar 
machines in the Machinery Hall. A pavilion has been erected by the 
Bullard Machine Tool Company, of America, where, under the very 
pushiug supervision of Mr. E. P. Bullard, jun., or other responsible 
official, actual work is to be done for Glasgow folks during the run 
ofthe Exhibition, just to show them what sort of work the Bullard 
vertical boring and turning mills (which are made in various sizes 
from 30 in. to 102 in.) can be made toturn out. Then, on the opposite 
side of the way, there is a like pavilion being equipped by the British 
Schuckert Electric Company, where their generators, motors, and so 
forth will be in operation, and a few yards away Messrs. Chas. 
Churchill & Co. have their own special house, in which a large 
variety of their machine tools are in evidence. This firm is farther 
represented in the Machinery Hall. Also in the same street Messrs. 
E. Green & Son have an erection containing a large exhibit of their 
well-known economisers. 

At the time of our visit, about a fortnight ago, these pavilions, 
with one or two exceptions, were in a state of comparative chaos, and 
when one bears in mind that all the heavy machinery has had to be 
conveyed up a steep, rough, and winding road, with very scant 
facilities, one has at once one explanation of their backwardness. 
In the Machinery Hall itself, the surprise is that things are so 
complete, for heavy parts have had to be brought in without any 
assistance in the way of overhead crane—a facility which one 
would have thought exhibitors might have been allowed. 

At a later stage we shall be going into the electrical and 
engineering. machinery and apparatus in more general and descrip- 
tive detail; our object at the present moment is to run roughly over 
the ground, indicating the chief features at the different stands. 


Tor BolL ER HOUSE AND GENERATING PLANT. 


The great boiler house with its very interesting object lesson of 
np-to-date methods of steam raising, with Lancashire, marine and 
water-tube types, and with various systems of stoking, and so 
forth, contains four Penman Lancashire, two Babcock water-tube 
and one marine, one of the “Economic” type by Messrs. Davey- 
Paxman, and two Stirling water-tube boilers. These supply steam 
for driving a number of electric generators, which are railed off from 
the exhibits in the near corner of the Machinery Hall, and for steam 
driving where employed on the different stands, the steam piping 
being laid under the tlooring. Only about half of the generators 
were erccted when we saw them, and the others were engaging the 
attention of busy groups of workmen. Thus the lighting of the 
Hall and the power supply for motor driving on the different stands 
were incomplete. Doubtless by this time all these things have been 
remedied. Willans engines are to be seen driving Crompton and 
Schuckert dynamos, Robey engines are direct-coupled to Mavorand 
Coulson and Scott & Mountain engines. There is a Ruston-Proctor 
engine and dynamo, a Scott & Mountain ditto, an Alley & MacLellan 
engine driving a Mavor & Coulson generator, a Browett-Lindley 
running an Edison & Swan, a Belliss & Morcom driving a Bruce 
Peebles, a Sissons engine coupled to a Clark-Chapman generator, 
and a Davey-Paxman driving an E.C.C. dynamo. Messrs. D. Bruce 
Peebles have furnished in connection with these a balancer for 
dealing with 100 amperes. The main switchboard has been erected 
by Messrs. Kelvin & James White, Limited. Arc and incandescent 
electric lighting are very largely employed throughout the 
Exhibition premises, and a description of the arrangements 
has already appeared in the ErrkcTrRICAL RevIeEw* in the 
report of a lecture on “The Engineering and Electrical Work of 
the Glasgow Exhibition," delivered by Mr. Thomas Young, the 
engineer and electrician to the Exhibition. The greater part of the 
lighting of the grounds is done by means of iucandescent and oil 
gas, but at one point there are 90 Brockie-Pell arcs in service, and 
arcs of the same type and Zurich and Ediswan incandescents are 
employed for a large number of the buildings. 


THE MacniNEnY HALL. 


Turning now to the exhibits, the general arrangement of the Hall 
is excellent. Entering from the grounds one gets at once a good 
view of the entire Hall, and convenient roomy balconies are 
arranged the whole length of the building, from which one 
can make a rough acquaintance with the exhibits on either side. 
Staircases are provided, by which one may descend to whichever 
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side one chooses, for the purpose of coming to close quarters with 
things. On the left one finds a variety of stands, at which are 
illustrated general engineering materials and fittings, and a number 
of gas engine exhibits; on the right, for the most part, are large 
electrical machinery exhibits, iron and steel work, and beautifully 
finished English locomotives, which present a quite imposing 
appearance ; between these rows being a very large number of exhibits 
of English and American machine tools. 

We will first take a glance on the left of the hall, where are some 
unimportant stands, so far as mere bulk is concerned, but no doubt 
important from an engineering point of view. Mr. C. J. W. Bar- 


. well, of Birmingham, has an exhibit of brass and copper tubes for 


electricians and others. Messrs. H. Wiggin & Co., Limited, of Bir- 
mingham, have a variety of things, including files for electrical 
engineers. Messrs. J. Edelsten & Son, of Warrington, show 
Lancashire tools and “ Magna Charta " files. Messrs. W. Beardmore 
and Co., of Govan, have an interesting wall exhibit of models of 
many types of merchant steamers, among which are cable steamers 
built for the Eastern Telegraph Company. Mr. J. A. Radd, of 
Glasgow, has a show case of electrical engineering apparatus, and 
he also exhibits various types of cables, including telephone 
cable with rubber or paper insulations, also vulcanised rubber 
concentric cables, paper telegraph cables, &c. A wall show 
case by the Cambridge Scicntitic Instrument Company has a neat 
exhibit of resistance boxes, electrical measuring instruments, 
Duddell's oscillograph, the Callender recorder, and many other 
interesting things. Feed water filters and “ Reliance” feed 
regulators are shown by the Boothman Patent Filter Syndi- 
cate. The Blast Furnace Power Syndicate have a showing 
of models, &c., of the Thwaite-Gardner system of utilising 
blast furnace gases. Messrs. Wallach Bros. are represented 
by various asbestos and other like goods and apparatus whose 
object is to prevent accidents- in industrial occupations. The 
Carbon Cement Company, of Glasgow, show their boiler and pipe 
coverings and insulating materials; and .Messrs. Reid M'Farlsne 
and Co., who have covered all boilers and pipes in the Exhibition 
with their non-conducting materiale, have a stand where these are 
to be seen. Drawings of mechanical stokers, &c., are exhibited by 
Mr. Thomas Henderson, of Liverpool Engine and boiler fittings 
are shown by Messrs. Hunt & Mitton, of Birmingham, and by Mr. 
J. M. Reid, of Glasgow. The Scottish Aluminium Company, who 
have loaned the overhead aluminium conductor employed in con- 
nection with the lighting of part of the grounds, have, a variety of 
aluminium articles, together with specimens of jointings. Messrs. 
Le Carbone show their batteries and other accessories with which 
the trade is familiar. Messrs. G. & J. Weir have an attractive and 
noteworthy exhibit in one corner of the Hall, where they show 
their feed pumps for electric light stations, also their well-known 
pumps for other purposes. | 

There is a good showing of belting of different kinds. Messrs. 
John Tullis & Son, Limited, exhibit their leather, link, hide, hair 
and cotton beltings; Messrs. Balderston & Co. show Hoyt's leather 
belting for machine driving; and Messrs. R. and J. Dick also show 
driving belts. Mr. James Hendry, one of whose patent laminated 
leather belts is employed for driving the main shaft from & motor 
situated on Messrs. Bruce Peebles's stand, has a stand for his belting 
and also for his leather-covered pulleys, which we understand are 
now coming to the front; in fact, some are doing service at the Exhi- 
bition. The Frictionless Engine Packing Company. also show 
different kinds of beltings and packing. l | 

The General Electric Company, Limited, whose thousand and one 
items covering pretty well the whole of the electrical industry are 
known to everyone, has one exhibit at which areto be found many 
specimens representative of the wide field covered by its 
manufactures, and in another part of the hall one of its 
Peel-Hawkins multipolar generators is to be seen driven 
by a Davey-Paxman (Peache) high speed engine. Messrs. 
W. McGeoch & Co. have on view an excellent variety of 
electric lighting fittings both for ships and houses, which make 
quite a neat showing ; also Wilson's motor starting switch, Johnson 
and Phillips's “ Ark" lamps and cables, Sunbeam ” incandescent 
lamps, and Nalder's measuring instruments. Near at hand we came 
across the stand of Messrs. Morris, Warden & Co., of Glasgow, who 
have practically three different exhibits under their supervision, one 
showing on behalf of the British Insulated Wire Company, the 
Mordey-Fricker electricity meter, and a variety of cables for 
electric light, telephone, traction, and power work, also joint boxes, 
conduits, section pillars, and trolley line equipment ; another show- 
ing a good assortment of batteries by the Tudor Accumulator Com- 
pany, together with a Bruce Peebles motor-generator, and a third 
showing Brockie-Pell arc lamps as used in the lighting of the 
Exhibition buildings. HMM 

A stand which will doubtless attract a good deal of attention i$ 
that of the Ericsson Bell Telephone Company. Specimens of the 
instruments supplied in connection with the Glasgow municipal 
telephone service are to be see here, and the stand is during the 
run of the Exhibition connected to the Corporation service, which 
it is now generally known is in working. The company 
has on view a quantity of copper wires for telephone purposes, and 
strips for dynamos, &c. The Clay Cross fuel economiser is exbibited 
by the Clay Cross Company. 

An interesting machine is shown by Messrs. Clarke, Steavenson and 
Co, Limited, of Barnsley” It is known as Clarke's patent electrical 
coal-cuttiug disc machine, and was introduced by the firm three or 
four years ago, since when over 80 of the machines have been eet to 
work in Great Britain. Two types of the machine are made, one 
adapted for thick seam work, aud the other is a low type of machine 
arranged for cutting in thin seams, where the available room doe? 
not exceed 20 iu. Lifts (electric and hydraulic) are represented 
the stand of Mr. John Bennie. 
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Messrs. Reavell & Co., Limited, show their double-crank engine, 
directly coupled to a 50-Kw. two-phase Fowler-Hall dynamo (1,200 
volts, 500 revolutions per minute). Compressors driven by electric 
motor and belts are also to be seen here, a 5-H.P. Laurence-Scott motor 
doing service for the electrically-driven one. The well-known plant 
of the Wheeler Condensing Company has a stand devoted to it, 
and a water-tube boiler is shown by Mr. George Sinclair, of Leith. 
An electrically-driven hydro-extractor is shown by Messrs. Thomas 
Broadbent & Sons, of Huddersfield, and a feed heater, filter pump 

- evaporator, and small gas engine by Messrs. Wilcox Bros., of Sun- 
derland. . 

Those who are interesting themselves with coal-handling plants, 
will find the Temperley Transporter Company’s model exhibit 
worth studying. Printing by electricity without ink, is being 
carried on at the stand of Messrs. John Reid & Son, and Lundell 
and Crocker Wheeler electric motors are tò be found at printing 
machinery stands in the vicinity. 

One of the most commanding and attractive showings of electrical 
machinery is that by Messrs. D. Bruce Peebles & Co., whose push and 
enterprise have made this firm stand out so prominently among 
English manufacturers during the past few years. Everything 
shown is quite faultless so far as beautiful finish and general 
appearance are concerned, and we have no doubt that when we 
enter into the matter in more detail later on much the same com- 
ment will have to be made regarding the construction and working 
of the different machines. A 150-B. H. p. motor drives the main 
shaft in the Machinery Hall, a motor is shown driving a Gwynne 
double-throw pump; there is also a 60-B.H.P. enclosed motor for 
mining work, a motor-driven capstan, a 350-Kw. Peebles dynamo, a 
350-B.H.P. Peebles-Belliss generating set, and sundry other machines, 
and very shortly the Peebles-Willans train lighting plant will be 
placed in position. 

Gas ENGINES. 

Next the visitor comes upon a number of excellent gas engine 
exhibits, to which we may refer fully at a later date. We may, how- 
ever, mention them briefly here. The National Gas Engine Company 
show running a V" type 49-I.H.P. engine, running at 180 revolu- 
tions, a P' type 19-1.8 P., running at 200 revolutions, an "M" type 
93-1. EI. P. (230 revolutions), an engine of the “L E” type, 64 I.H P., 
combined with a direct-driven dynamo for 50 lights. These engines 
are in all cases fitted with the National patent starting arrangements 
and specialities. The Stockport gas engines are exhibited by Messrs. 
J. E. H. Andrew & Co., Limited; they have a 74-H.P. engine which 
drives a small dynamo for lighting the stand with enclosed arcs and 
incandescents, also a 70-B. H. p. model of large power gas engines 
fitted with their latest limprovements, including their patent 
“ automatic ” self-starter. ] : 

Messrs. Pollock, Whyte & Waddell, of Johnstone, are also running 
several gas and oil engines. The Campbell Gas Engine Company 
show a 16-B.H.P. electrical type gas engine, of a new design, and 
representing their latest model. The timing valve is of a new 
design containing a novel arrangement calculated to increase its 
efficiency. The fly-wheel is of great weight and large diameter, 
and is supported by an outside bearing, and the makers guarantee 
a variation in speed not exceeding 2 per cent. Their other exhibits 
consist of a 4 B.H.P. and 13 B. H.. oil engines, the former driving a 
4 in. x 6 in. three-throw ram horizontal pump, which forces the 
water through the jackets of the engines, and thence back to the 
tank. The oil engines are, like the gas engine, the latest specimens 
of Campbell manufacture and simplicity of design and strength 
of gearing are claimed as special attributes. The horizontal ram 

pump i8 a specimen in small size of a class of pumps which they are 
supplying to Scotch collieries. The Campbell Company have for 
some years combined with the gas and oil engine business the manu- 
facture of pumps, and this branch is now being well nursed, with 
the result that they are at present supplying pumps for electrical 
drive in some of the largest Bcotch collieries. 

A new model of the Forward ¥ Otto gas engine is shown by the 
Forward Engineering Company. It is of 11 B. H. P., and drives a small 
dynamo (by Chamberlain & Hookham) the whole constituting a model 
private lighting installation. The “ Acme " gas and oil engines are 
also in evidence, being shown by the Acme Manufacturing Com- 
pany, who also have a 40-B.H.P. gas engine fitted with their 
improved self-starting apparatus for supplying power for the water 
chute in the Exhibition grounds. A large stand is devoted to a 
number of “Otto” gas and oil engines exhibited by Messrs. 
Crossley Bros. The Express silent gas engine is to be found at 
the stand of Messrs. Furnival & Co., who are the sole makers. The 
Westinghouse gas engine exhibit, as we have already stated, is to 
be seen working in the company’s own pavilion. 

(To be continued.) 


LORD LONDONDERRY AND THE 
TELEGRAPHISTS. 


A REJOINDER. 
By CHAS. H. GARLAND. 


To recommend silence to an opponent in discussion is to invite, if 
not to merit, the retort personal. Yet the first effect upon me of 
reading the Postmaster-General's reply to the deputation of 
members of Parliament who waited upon him in June, 1900, was to 
recall to the foreground of my memory a line of Goethe which had 
reposed in unheeded seclusion since the days of my German classes. 
“ Sobald man spricht, beginnt man schon zu irren.“ 

For some years past the Postal Authorities have entrenched them- 

selves behind the Tweedmonth Committee's recommendations, and 


consistently refused to be drawn into a discussion of the points 
which were dealt with by that body. The silence, if not justifiable, 
was, at least, impregnable. The recent breach of that silence, which 
was published in the ELECTRICAL Review of May 3rd, cer- 
tainly does not share in the same character. After making due 
allowance for the difference in point of view which must necesearily 
exist between administrative officers and staff, there still remain 
some matters of fact upon which the Postmaster-General would 
seem to be lamentably misinformed. 

The introductory paragraphs even are unfortunate in their con- 
ception, and leave one at the initial stage of perusal with the con- 
viction that they are excuses rather than reasons. The reference to 
the recommendations of the Tweedmouth Committee, as “ recently 
arrived at," is surely not seriously meant. The report of the Tweed- 
mouth Committee was published in March, 1897, and referred to 
evidence taken during 1895 and 1896, 80 that the conditions with 
which it deals are at least five years old. During these five years 
the economic aud social progress of the country has been proceed- 
ing at an accelerated pace, and the environment of the employés 
has greatly changed. House rents have been rising rapidly, and it 
is possible to prove by the official market reports that the pur- 
chasing power of money has decreased from 15 to 20 per cent. 
during the last two years. This decrease of purchasing power 
relates more especially to the necessaries of life. In the face of 
such facts as these, five years can hardly be considered 
& short period. In considering such questions as the ade- 
quacy of salaries, the value of time is strictly relative to 
the rate of national progress. “The opportunity is not a 
favourable one for proposing farther expenditure on 
salaries" because of the general financial condition of the 
country at the present moment.” Assuming the case to be made 
out, this is hardly a reason for withholding reform. The delay of 
10 months in replying to the deputation has been due to Lord 
Londonderry’s desire to find a remedy for the admitted stagnation 
of promotion. In a letter dated January 23rd, 1901, addressed to 
Sir A. K. Rollit, M.P., Sir Geo. Murray apologised for the delay in 
answering the deputation. ‘The delay,” he says, has been due 
solely to our trying to find some measure which we could take to 
relieve the stagnation of promotion about which the telegraphists 
complain. At present, I am sorry to say, we have not been success- 
ful.“ The assumption that a case was made out concerning the 
stagnation of promotion, and that the postal authorities were seek- 
ing a remedy, is therefore perfectly justified. But after 10 months’ 
search for a remedy, we are told that the “ general financial posi- 
tion of the country " prevents. As a digression, it would be interest- 
ing to speculate how far Sir Michael Hicks-Beach has coerced Lord 
Londonderry in order to bring him to this pass. But withstanding 
the temptation of a peep into Cabinet secrets, it is necessary to 
note how this plea presents itself to.telegraphists. 'The men are 
all taxpayers, and share in common with the other taxpayers of the 
country the increased burdens of taxation. They have demon- 
strated their practical patriotism by volunteering in large numbers 
for service at the front, and over 300 of them have borne the rigours 
of the South African campaign. They have contributed largely and 
readily to that form of voluntary taxation which consists in sup- 
porting the widows and orphans of the fallen. Even now periodical 
contributions are made to the same end. It therefore presents 
itself to them as a most unjust act to delay the remedy to their 
admitted grievances, and thus practically submit them to a further 
and most oppressive indirect tax upon their depleted incomes. I 
hope Lord Londonderry will consider seriously how far efficiency 
and patriotism are fostered by the feelings which inevitably result 
from treatment that is so viewed by the workers. That he is fully 
alive to the damage caused by unrest, is proved by his recent reply 
to Mr. Thos. Bayley, M.P., when he urged, as one of his reasons for 
refusing an inquiry, the injury which might result to efficiency 
from the unrest occasioned by an investigation. (House of Commons, 
April 25th, 1901.) | : 

Leaving the general questions, let us turn to the details. Here 
we find his Lordship is equally unhappy. The following passage 
contains s0 many errors that it is worthy of close and careful con- 
sideration :— 

"Several of the speakers,” says the Postmaster-General, com- 
plained of the insufficiency of the existing maximum (namely, £160) 
for the rank and file at the Central Telegraph Office, and it was con- 
tended by at least two members that the maximum which was 
attainable in the ordinary course had been reduced in a manner 
which constituted a breach of faith with the men. If this could 
have been established, Lord Londonderry would not, of course, have 
allowed any finding of the Tweedmouth Committee to stand in the 
way of a reconsideration of the matter. He is satisfied, however, 
that there is no ground for any such charge. The class of Overseers 
and Senior Telegraphists (formerly called Senior Telegraphists) which 


is immediately above the rank and file, and which rises to à maximum 


of £190, has always been a distinct class superior to the general 
body; and promotion to it has always been dependent on the 
occurrence of vacancies. The allegation that men were entitled to 
rise to it as a matter of course, and without waiting for vacancies, 
was never true at any time; and the conditions under which promo- 
tion to it is now obtained are precisely the same as they always have 
been, namely, good conduct and competence to perform superior 
duties." 

The claim made by the telegraphists, and very clearly expressed 
by Sir Albert Rollit and Mr. W. C. Steadman, was briefly this: 
From 1881 to 1890 the papers issued to candidates for the telegraph 
service by the Civil Service Commissioners contained the following 
words :— 

" NorE.—The Civil Service Commissioners are authorised by the 
Postmaster-General to append the following notices) After an 
enumeration of the earlier stages the notice continues :—'' After a 
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year at 16s. a week, to advance to £45 a year, rising by £5 a year to 
£100, with a prospect of attaining £190." For nearly 10 years there 
was no sign that this promise would not be carried out. Tele- 
graphists, as operators, with no further qualification than mani- 
pulative ability, regular attendance, and good conduct, reached the 
maximum of £190 after about 21 to 23 years. Then a policy 
commenced which has since been persistently pursued. Little by 
little it was sought by the authorities to sever the senior class from 
the operating body. The estimates used to contain under a heading 
of General Body,” the classes of “Senior Telegraphists,” “ First- 
Class Telegraphists," and ''Second-Class Telegraphists.” As signi- 
fying the trend of the new policy the heading ‘ General Body " 
was in 1890 removed from its position above the class of ‘Senior 
Telegraphists." The few supervising duties performed by the 
Senior class for relief purposes, and which were not proper to them 
ns a class, formed the excuse for calling them a "supervising class,” 
and the obvious intention of the authorities was to so differentiate 
the duties and designation of the senior telegraphists as to eut them 
off completely from the General Body. In 1892 a technical 
examination was suddenly introduced as a qualification for entry 
into the Senior Class. This was removed as the result. of evidence 
given by me before the Duke of Norfolk in 1897. But still the 
policy of the authorities was pursued, and they have now nearly 
succeeded in converting the Senior Class into what they have called 
it, i.e., a supervising class. But a number of survivals from the period 
1881—90 bear witness to the original conditions. By the pursuance 
of the policy described the Department avoided compliance with 
. what should have been the honest interpretation of the Tweedmouth 
Committee’s recommendation on classification :—'* Wherever in the 
cise of officers not performing work of supervision classification 
exists it should be abolished.” The Senior class ought not to be a 
supervising class.“ It was created as a part of the operator's scale, 
and promised to candidates by the Civil Service Commissioners, 
The “breach of faith " consists in altering the duties of this class in 
such a manner as to shut it off from those who received the promise. 
The statement that the “senior class has always been a distinct 
class superior to the gencral body ” is untrue, as a reference to the 
classification in the estimates will show. “The allegation that 
men were entitled to rise to it as a matter of course, and without 
waiting for vacancies” has never to my knowledge been made. 
The position is this: during the earlier yeara of the Fawcett 
scheme, before the system of arbitrary classitication had reached its 
inevitable breakdown, long waits for vacancies were unknown, 
'l'elegraphists could, and did, reach the maximum of £190 promised 
them; but now that the system has broken down it is absolutely 
impossible for telegraphists to realise the prospect solemnly pro- 
mised to them by the Civil Service Commissioners in the name of 
Postmaster-General. To argue that this is the inevitable outcome 
of the present system of promotion is simply to add one more to 
the alroady cverwhelming number of reasons for reforming the 
system. A promise has been made, it is necessary that it should 
be fulfilled. It is impossible to escape by Mr. Balfour's sophism, for 
hundreds of telegraphists arc clamouring for its fulfilment. 

The final statement of the paragraph will be best answered by 
placing it in parallel with another statement by the highest 
authority on the practice of promotion in the Central Telegraph 
Office :— 


LONDONDERRY, 
25TH, 1901. 


“The conditions under which 
promotion to it (the Senior 
Class) is now obtained are pre- 
cisely the same as they always 
have been, namely, good conduct 
and compelcnce to perform superior 
duties.” 


Sır H. C. FISCHER, CONTROLLER, 
CENTRAL TELEGRAPII OFFICE, 
JANUARY lOTH, 1896. 


“Ordinary manipulative ability, 
combined with regular attendance 
and good. conduct, were considered 
sufficient qualifications for pro- 
motion to the Senior Class." 


Lonn APRIL 


If the Postmaster-General is so ill-informed in matters of fact, it 
is not surprising that the matters of opinion are so far astray. But 
we have not yet reached the end. Telegraphists,“ we are told, 
“receive a considerable number of appointments on the engineer- 
ing staff.” Truc; telegraphists frequently succeed in the examina- 
tions for these posts, but what has this to do with the “ stagnation 
of promotion " which is under consideration? To get a position on 
the engineering staff a man must be within certain limits of age 
which are long past ere the grievance of stagnated promotion affects 
him. The men suffering from stagnated promotion are men with 
21 to 26 years’ service, and their ages range from 35 to 40. Is there 
a case of examination for the engineering branch where the upper 
age limit is 35? If not, the remedy hardly proinises to be effective. 
"It is, moreover, always open to them," continues the noble 


* Mr. Fawcett. in his letter to the Treasury, June 13th, 1881, which 
was adopted, proposed that the ''first scale would bc paid where 
duties of the highest quality have to be performed. . . . Duties of 
high quality but not of the highest quality, would be paid for at 
the second scale." The ‘first scale" was the scale reaching £190. 
The latest paper issued by the Civil Service Commissioners savs 
that “officers who obtain a certificate of excellence of conduct and 
of ability to perform the highest duties of their class, may rise to a 
maximum of £160 a ycar." 
to-day is £30 less than the price proposed by Mr. Fawcett for duties 
of the “highest quality." It is specially noteworthy that Mr. 
Fawcett in the next paragraph refers to the “superintendents and 
assistant superintendents ranking above the general body," thus 
dividing his staff intotwo parts: a “ general body " which includes 

"seniors," and another part ranking above the“ general body." 
Lord Londonderry says senior telegraphists have "always been a 
distinct class superior to the general body." 


So it is obviousthat the price proposed : 


marquis, “to acquire a competent knowledge of postal duties, and 
so qualify themselves for promotion on either side." A man in the 
C.T.O. with a compctent knowledge of postal duties applied to take 
his turn for promotion on the postal side, and he was informed that 
he had no claim to promotion in that branch because he was a tele- 
graphist. This appears to be the rule throughout the country. 
The statfs are mixed, but the superior appointments are kept quite 
separate. Lord Londonderry's statement may be founded on some 
new rule that it is his intention to issue, in any other case nothing 
to justify it is known by the telegraphists. But, really, the earlier 
parts of the document tempt us rather to regard the statement as 
erroneous, 

Such are a few of the faults which appear in the Postmaster- 
General's pronouncement when viewed from the point of view of 
the telegraphist. ‘‘ Unrest,” said Lord Londonderry's representative 
in the Commons, “ unrest is detrimental to efficiency." The fact to 
be dealt with is this: There are hundreds of men in the telegraph 
service who honestly believe they have had their legitimate 
prospects filched from them by a deliberately planned and long- 
continued policy of the Postal Department. The facts seem to me 
to support that view. Yet, in reply to their complaints, they are 
met with academic quibbles and attempted justification of the policy. 
The evidence and logic of the departmental pronouncements is faulty 
to a degree. Feeling that it is useless to trust longer to Postal 
justice, the men ask for a Parliamentary Committee of Inquiry, and, 
providing proper guarantees are given of ite impartiality, they 
promise to abide by its findings. At present the unrest is of a most 
pronounced character. For the sake of the efficiency of the service, 
Lord Londonderry would be wise to take other measures than he 
has vet tried, to allay it. His latest pronouncement has gone far to 
increase it. 


REVERSIBLE BOOSTERS AND SECONDARY 
| BATTERIES. 


Mn. J. S. HIGHFIRLDS paper on “ Storage Batteries in 
Electric Power Ntations, Controlled by Reversible Boosters” 
brought the Institution of Electrical Engineers back, on 
Thursday of last week, to central station work. The 
ingenious combination of battery, main booster, and exciter 
received its due proportion of praise, and the discussion 
showed how glad station engineers were to get rid of rega- 
lating cells—an endless source of worry and trouble. One 
or two of the speakers harked back to the older theories of 
the employment of storage batteries in central station supply, 
but, as Mr. Highfield put it, his contention was that 
whether the power station has simply to deal with a light- 
ing load, or is of the composite type, combining lighting and 
traction supply, a storage battery is a most useful auxiliary. 
provided a booster is added to it to maintain a constant line 
pressure and the apparatus is automatic in its action. It 
was demonstrated that the high efficiency attained is due to 
the periods of charge aud discharge alternating with one 
another at short intervals, by which means the battery was 
worked very largely as a gas battery," and the chemical 
changes did not sink deeply into the materials of which the 
plates were composed. It is not too much to say that the 
addition of battery and booster should do for direct current 
stations what parallel running'has effected for those operating 
on the alternating current supply system. | 

Mr. Shoolbred thought that the numerous moving parte of 
Such a booster would go against it, and preferred to use 
“half pressure machines.” He considered that batteries 
were of most use in small stations, while in traction works 
they should take off the excessive peaks in the tram loads 
and leave a more uniform load for the generators to deal 
with. The grading of generating plant was an important 
matter. Mr. Grindle spoke feelingly of the unsatisfactory 
character of regulating cells, and considered Mr. Highfield's 
means the most perfect yet designed, while maintenance 
would be greatly assisted as cells were put in their most 
advantageous position by being saved from running down. 
By the booster, a battery was practically always worked on 
the top of the curve. This opinion was backed by Mr. 
Patchell, who said that regulator cells were those in à 
battery which always gave trouble. He had used motor- 
generators hand regulated to get rid of such cells, and since 
had practically ceased to know what trouble was. Usually 
the main difficulty was with the cella between the charge and 
discharge stops on the regulator switch. He demonstrated 
the economy of working with a reversible booster, as 50 cells 
would suffice instead of 60 where regulating cells were added. 
The cost of the leads and additional cells out weighed the 
cost of n booster, and; furtliér, maintenance charges had 


2— — 


on the line. 


Vol 48. No. 1,225, May 17, 1901.] 


THE ELECTRICAL REVIEW. 863 


only to be calculated on 50 cells in such a case instead of on 
60. The efficiencies given were well within the mark; in a 
practical example 26 per cent. of the plant only ran six 
hours & day, and earned but 4 per cent. of the money 
revenue, Stations like Chelsea, which were originally 
intended to show what could be done with batteries, were at 
the bottom of the list as regards their use, but decent results 
could be obtained with modern plant. Mr. Wordingham 
had always found it difficult to know when to charge a 
battery, as it was so handy that an engineer wanted to use 
it throughout the 24 hours. "That was exactly what Mr. 
Highfield did, and filled in the charge at odd moments. It 
really seemed as if all the difficulties had been solved by the 
author. 

Mr. H. M. Sayers had been attracted by the paper as soon 
as he saw what Mr. Highfield had been doing, for he had 
found paper solutions, but not working solutions, to the 
problem of lighting from a battery in combined stations 
with the charging done from the traction sets. A full zd. 
could be knocked off the costs by such a method of working. 
Experience had taught him that tramway plant would be 
greatly advantaged by auxiliary secondary batteries, and the 
combination with the reversed polarity booster made it a 
practical thing. Peaks of 390 amperes often occurred with 
average loads of 90 amperes and 240 amperes on 70 
amperes average. Peaks were often quite periodical ; on a 
small line with single track and turn-outs, a multiplication 
of cars could not cut down the peaks, but the Highfield 
arrangement would hold there. 

Prof. Ernest Wilson described Siemens & Halske's device 


for automatically boosting, and pointed out its defects. Col. 


Crompton stated that Mr. Chamen had worked out to his 
order some eight years ago a similar arrangement to Mr. 
Highfield's, which was patented with the title of an **up- 
down" dynamo. This called up reminiscences of the 
fighte over “Systems” in which the speaker took such 
a prominent part 12 to 7 or 8 years ago, and how a good 
deal of incredulity was shown by a large section of the 
then audiences to the proposition of using a battery in 
parallel with the generators. Batteries worked well or 
badly owing to the men who manage them differing so much. 
Every man is not built to run a battery. With the right 
men it pays to instal a much larger proportion of batteries. 
The efficiency could be kept up to 81 to 84 per cent. for 
months, if not years, together. At Kensington Court he 
had insisted for a long period on putting down 14 per cent. 
as the depreciation of the battery. 

Mr. Trotter had found watching the switchboard at St. 
Helens station very interesting, and the battery room was 
really a treat owing to a forest of leads not being in evidence. 
The St. Helens figures seemed low for the number of cars 
Mr. Esson thought that the table of battery- 
power, if analysed, would show that in the smaller stations 
the battery-power was comparatively larger. Thus in stations 
below 500 Kw. the factor was 25; in those 500 to 1,500 
it was 125; 1,500 to 5,000 was 1, and above 5,000 kw. 
04 for ratio of battery to steam plant in kilowatts, and this 
he considered showed that “ accumulators were only of use 
in toy stations.” Mr. Esson then went into a detailed argu- 
ment based on the, Willans / + b kw. law, and gave the cost of 
running as 4s. 7d. + (22d. x kw.-hbrs.), or 4s. 7d. as the 
cost of running per hour and under 4d. per kw. hr. of output. 
Mr. E. K. Scott referred to the Continental use of batteries 
and boosters, and Mr. S. F. Walker accounted for the high 
battery efficiency Mr. Highfield claimed by his getting rid 
of a lot of the work in the plates themselves. 

Mr. Highfield replied by objecting to the statement that 
as Stations grow larger the use of accumulators practically 
vanishes. Shifts of men might not be saved, à large number 
of units enabled the load on the engines to be kept constant, 
but the load could only be kept constant on the boilers 
by having a battery. 'The accumulator need only deal 
with one-fourth to one-sixth of the peak run. The high 
efficiency of the battery was not due to the use of the 
booster, but to the immediate succession of charge and dis- 
charge. He demonstrated how poorly the Siemens and 
Halske arrangement would look when the load outgoing 
dropped, and closed an interesting debate oy enforcing the 
necessity for the booster only boosting when a boost was 
required, 


r 


SMOKE AND GRIT FROM ELECTRIC AND 


FACTORY CHIMNEYS. 


Can SMOKE BE RECORDED, AND PRACTICALLY DIMINISHED ? 


Bx a MHM. I. C. E. 


1 


I. 


THE question of the diminution of smoke is one which has 
been before the English public for hundreds of years. As 
early as 1257 the Queen of Henry III. was obliged to with- 
draw from the town of Dunstable, because the smoke from 
the “sea coal,” as it was called, was so objectionable to her. 
Newcastle coal was then slowly coming into use as a fuel, 
but in 1806 an Act of Parliament was passed peremptorily 
forbidding it to be burnt, on account of the smoke produced. 
Such a stringent measure could not be permanently enforced. 
Às the supply of wood in England became gradually 
exhausted, the people were compelled, through scarcity of 
fuel, again to have recourse to coal, but it is worthy of note 
that in the reign of Elizabeth an order in Council forbade 
coal fires while Parliament was sitting, lest the smoke should 
prove injurious to the health of the members ! 

At the present time some electric light and power stations 
in London and elsewhere are certainly among the worst 
offenders, and seem to aim at showing the public how much 
black smoke they can emit from their many chimneys, and 
how few efforts they make to diminish it. This is especially 
the case with stations where Welsh coal is not burnt, and at 
certain times of day, towards evening, when the load on the 
boilers and engines is greatest. Many factory chimneys are 
also great offenders, especially after stoking, but they are 
probably not quite so bad as the electric stations with their 
water-tube boilers, hard firing, and mechanical draught, 
particularly when they burn small Newcastle or Midland 
coal. The greater the number of boiler furnaces discharg- 
ing their products into any one chimney, the greater gene- 
rally will be the duration and intensity of the smoke, because 
with many boilers one fire or another is almost continually 
being stoked, and it is immediately after this operation that 
the blackest smoke 1s generally given out. 

We shall best approach our subject by considering— 

I. The case of a chimney that smokes well, and there are 
many such. 

II. The method of representing on paper the intensity 
and duration of smoke, say every five minutes during eight 
hours ; and 

III. The best way of diminishing the evil,at least to a 
certain extent. 

1. The law provides a fine for black smoke of a certain 
duration, but it is left to the magistrate to say if it consti- 
tutes a nuisance or not. The owner has often to pay, but 
he generally does nothing afterwards, and does not seem to 
care. "Taking the case of a given chimney with one boiler, 
emitting, after stoking, black smoke for 5, 10, or even 
20 minutes. As thus stated, the case is, perhaps, often 
sufficient for a smoke inspector, his witnesses, and the law, 
but it is not altogether satisfactory. Observations should be 
made over a much longer time, the differing intensity of the 
smoke noted, and its duration, to get un average. 

2. But to represent these on paper, we must know, say, 
during 10 hours continuously, how often such black smoke 
has appeared, and its duration in minutes. To determine its 
varying intensity, the best way is to adopt a smoke scale of 
five degrees, black or grey, No. 5 being thick black smoke, 
No. 4, black smoke, No. 3, dark grey, No. 2, light grey, 
and No. 1, very light transparent grey. Observations should 
be made by trained men every five minutes, or better, every 
2} minutes, with five pictures representing these five different 
scales of intensity always before them, to compare them with 
the colour of the smoke at the top of the chimney. In this 
way a careful observer, or, better, two observers, will arrive 
at something very near the truth, and will obtain results 
which can easily be plotted on paper on a time basis, Two 
or three inches horizontally may represent, say, one hour, 
while five vertical divisions mark the five different degrees 
of smoke intensity. 'The writer has had many observations 
plotted in this way, sometimes with, and sometimes without, 
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a nominal smoke consumer attached to the boiler. This is done 
with a view to get the time and intensity of varying degrees of 
smoke coming from a given chimney on a given day, and to 
put the record on paper in a practical way, so that an 
engineer or a magistrate can understand it. Any intelligent 
person with a little practice can do this. There are many 
nominal smoke-consuming patents, but few engineers have 
been at the trouble to plot the results every two and a half 
minutes during an eight hours’ test, first with and then 
without the given apparatus, and this with the same stoker 
and the same smoky coal. Some few smoke-consuming 
apparatus have gone through this test satisfactorily. 

In order to determine what tends to produce the spasmodic 
emissions of black smoke, the time of stoking may also be 
plotted on the time base, after plotting the degree of black- 
ness from a chimney with one boiler. It will soon be dis- 
covered that it is always after stoking each fire that the 
worst smoke occurs. Poking and stirring black fires also 
give smoke, but not quite so bad as that produced by stoking. 
A few careful observers who live in the neighbourhood of 
smoky chimneys should draw up and send in such a dia- 
gram to the local authorities, if they consider the smoke 
sufficient in their opinion to cause a nuisance, 

3. We will now assume that we have got some practical 
facts as to the intensity and duration of the smoke from a 
certain chimney. If proved before a magistrate to his satis- 
faction the owner may be fined. Then he pays; but he 
probably has no intention of going to any trouble or expense 
to diminish the smoke. This isan ordinary case representing 
some electric light and power stations, where they have 
perhaps 20 to 40 boilers, which are often being stoked, 
especially at busy times, towards evening, &c. The net 
result is a practical deadlock between the owners and the 
law, and may be represented by the following imaginary 
conversation ;— 


(Factory chimney in the distance, seen to be smoking 
badly.) 


Onlooker (to owner): “Chimney smoking badly again?“ 

Owner (sullenly): ‘Suppose so. Anyhow the smoke 
inspector and magistrate say so. "They've fined me. Don't 
care! Thinks to himself: All the same, I should like 
an independent opinion on my chimney smoking, if it costs 
nothing, but I hate patents, smoke inspectors, inventors and 
spending money." 

Result: Owner does nothing, and is fined again and 
again, and irritated. So the war goes on. A few inde- 
pendent experiments, with patentces and inspectors well out 
of the way, might probably convince him that some remedy 
is possible. 

The question is, what should be done to enforce steps 
towards improvements? It is not for the inspector to 
mention any smokeless system, or any names, and the owner 
hesitates to do anything until he is perhaps fined again. 
The engineer of an electric station has probably no 
permission to spend money. Whether smoke is 
really consumed or not, there is little or no money to 
gain in suppressing it. If, however, combustion can 
be improved, the right amount of air admitted in the 
right way, and the gases analysed, the result will be an 
economy of fuel which should soon pay for the money outlay. 
The best practical way of getting over the present deadlock 
between owner, magistrate, and smoke inspector is probably 
to appoint a committee for testing smoke-preventing appli- 
ances under, say, the auspices of the Institution of Civil 
Engineers, Mechanical Engineers, or Electrical Engineers, 
or, better still, a combination of the three. The makers 
would probably put their apparatus at the disposal of 
such an independent body of experts. At present, the 
magistrate enforces the law, and the owner often does not 
know wliat to do to improve some of his smoke away. 

The writer is of opinion that there are many ways of 
diminishing largely the degree and duration of the worst 
smoke (No. 5) from a factory or electric light station 
chimney, by letting in more air through the doors, over the 
bridge, and over the grate; forming a firebrick combustion 
chamber, with an air inlet behind the bridge; and also, if 
possible, by heating the air for these various inlets. More 
care in stoking, and a smaller quantity of fuel put on at a 

time, should also be enforced. The stoker in the stoke-hole 


should be able to see the top of the chimney complained 
of, and if possible without going outside, by a window or 
opening in the roof. The gases from the boiler furnaces 
should be analysed to determine their percentage of CO, CO,, 
and O. The type of boiler and boiler setting, the draught, 
the grate, and its distance from the boiler surfaces, have each 
their influence on the smoke. But the quality and size of 
the coal used and the skill of the stoker are important 
factors, and especially the rate of coal burnt per square foot 
of grate surface per hour, whether 5 lbs. or 80 lbs. or more, 
and tbe quantity thrown on each time. The smaller the 
amount of fresh coal fired at a time, the less will be the 
smoke. The thickness of fuel on the grate should be kept 
uniform as far as possible. Each case must be decided on 
its merite, and boiler makers and boiler insurance companies 
may often be consulted with profit. There are many cases 
on record where, by introducing such improvements, the 
time and the intensity of the smoke have been largely 
diminished. 

With this object two grates are often used in the United 
States. 

Young electrical engineers at the different stations do not 
scem to have studied the question of the diminution of smoke 
with a given coal, boiler, srate and draught. Perhaps they 
will say they have no time, but with attention and care, and 
making the stokers interested, much could be done at small 
expense. Stokers should be carefully trained and looked 
after, and prizes for diminishing the smoke should be offered. 
Coke, anthracite, and gas can all be burnt under boilers, and 
are smokeless, but they are not often practically applicable, 
ou account of their expense, as compared with bituminous 
coal. 

Municipal chimneys, and those of Government factories, 
in England and on the Continent, are often the worst 
offenders, and it is they who ought to show the right way to 
produce the minimum of smoke. Improvements to do away 
with black smoke would probably be better enforced on the 
spot, through inspectors of boiler associations and other 
experts, to avoid unreasonable interference. 


(To be continued.) 
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CURRENT SPECIFICATIONS. 


` LNIL—DUBLIN EXTENSIONS. 


SUMMARY. 


Extent of Contract.—Five sections of the work of equipping the 


new system are specified, viz., M, main switchboards; w, sub-station 
switchboards; o, transformers; P, arc lamps; Q, arc lamp pillars. 

System in Use.—The plant is for use on a three-phase circuit 
having 5,000 volts between conductors. 

Main Switchboard.—To be divided into two sections each arranged 
with five panels, one for 1,000-Kw. alternator, one for 500-KHw. 
alternator, two for trunk feeder mains, and one for works circuit and 
local use. 

Type of High Tension Switch.—To consist of three contact levers, 
operated hy one handle, with all metal parts under pressure mounted 
on heavy porcelain insulators, shielded by incombustible insulating 
partitions. 

Position of .imaneters.—'To be placed across a shunt fixed iu 
series with connection from machine to neutral point, and to have 
specially damped needles. 

Other Panels.—Synchronising apparatus as detailed to be pro- 
vided, also neutral and regulating boards with instruments as 
specified. 

Fleet Street Board.—A main switchboard on same lines as above, 
but with 26 panels in all to be provided at the Fleet Street distri- 
buting station. 

Sub-station Switch Gear. Nineteen high-pressure and 19 low- 
pressure switchboards to be provided with varying numbers of ways 
to suit the size and number of transformers in the different sub- 
stations. 

Number of Tronsformers.—Highty-eight single-phase transformers 
required in all, 76 of which will be distributed among 19 sub- 
stations, eight placed at Fleet Street, and four in the generating 
station at Pigeon House Fort. 

Size of Transformers.—Twenty to be of 10-Kw. output, 16 20-K W., 
four 30-x w., 24 40-K W., 12 50-K w., eight 60-K w., four 250-Kw. 

Periodicity of Circuit.—50 ~ per second. 

Range of Transformation.—From a primary of 5,000 volts to a 
secondary of either 100, 200, or in the case of the four 250-x w., and 
four of the 50-Kw. sizes, to 2,000 volts. 

Insulation Resistance ant Testing Pressure. Not to be lower as 
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regards resistance than 20 ~, and to stand on primary side, a 
testing pressure of 10,000 volts applied for 15 minutes, and on the 
secondary side the 2,000 volts circuit to stand 4,000 volte, the 200 
volts, 1,000 volts, and the 100-volt circuits, 500 volts. i 

Maynetising Watts.—Not to exceed 1 per cent. for any size. 

Permissible Temperature Rise.—Not to exceed 70° F. after six 
hours’ full load run, and transformer to stand 20 per cent. overload 
without injury. 

Number and Tipe of Are Lamps.—Five hundred to be supplied, 
each to be of double-carbon type, and suitable for burning a 
10-ampere direct-current circuit for 32 hours without recarboning. 

Method of Connection.—To be run in series of 21 lamps on a 1,070- 
volt circuit. ö 

Number of Posts Required.—Four hundred, with swan- neck 
brackets, differing in length, so that end of overhanging bracket 
varies from 22 ft. to 24 ft. above ground level. 

Number of Brackets.—Four hundred and eighty-one, the option of 
removing the 81 brackets from the existing poles to different posi- 
tions in the outskirts of the city in place of supplying new ones 
being reserved by the Corporation. : 

Specified Dates of Completion.—Either eight months from date of 
order, or at option of contractor, one month from date buildings are 
ready to receive material for the switchboard work, transformers and 
arc lamps, and for the poste either nine months from date of order 
or seven months from date when engineer authorises contractor to 
proceed. : 

Specified Penalty for Late Completion.—One-quarter of 1 per cent. 
of contract sum for section late for first month, one-half of 1 per cent. 
per week for second month, three-quarters of 1 per cent. third 
month, and 1 per cent. per week for fourth and subsequent months. 
. Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—Standard rates 
of wages to be paid, usual hours of labour observed, and none but 
regular tradesmen to be employed to do tradesmen's work within 
the city of Dublin, under penalty of 58. per man per day. 

Specified Terms of Payment.—80 per cent. of work executed on site 
as work proceeds, 10 per cent. three months after completion, 10 per 
cent. six months later. 

Specified Period of Maintenance. —Until the final payment is made 
by the Corporation. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—June 3rd, 1901. 


This specification is the work of Mr. Robert Hammond, 
M.I.C. E., the consulting electrical engineer to the Corpora- 
tion of the City of Dublin, and asks for portions of the plant 
required for the large three-phase scheme of distribution, 
which has been adopted in that city after much opposition. 

The experience of Dublin in electric lighting matters has 
not been in the past of a very happy character. The site 
chosen for the power house in connection with the original 
scheme, now some nine years old, was too small, and in an 
unfavourable position so far as coaling facilities were con- 
cerned, to permit of the cost of production being reduced 
sufficiently to make the undertaking commercially success- 
ful. The present proposal is to erect a power house at a site 
on the harbour, about 3 miles from the present generating 
station, and there to generate three-phase currents at a pres- 
. sure of 5,000 volts. The greater part of this energy will 
be transmitted to Fleet Street, the present station, and from 
thence distributed to a number of sub-stations in different 
parts of the city. As much as possible of the existing net- 
work will be supplied from the large transformers to be 
installed in the Fleet Street station. 

One of the most interesting technical features of the 
scheme lies in the employment of single-phase transformers, 
connected across adjacent conductors of the three- phase 
system, and the balancing of the entire load upon these 
three single-phase circuits. This will be the only place in 
the three kingdoms where such a course has been adopted 
on any extended scale; in the somewhat analogous case of 
Manchester, the whole of the three-phase current will he 
converted into direct current before passing into the 
distributing system. 

The public lighting of the city will be carried out on 
an extended scale, no less than 500 arc lamps being required 
under the contract. "These are to be of the double carbon 
type, 10-ampere size, and they will be run in groups of 21 
lamps in series from a 1,070-volt direct-current circuit. 
These direct currents are supplied from motor-generators fed 
on the alternating current side from the high tension three- 
pbase circuits. | m 

The main switchboards will be of a very complete 
character, arranged in two complete sections, each independent 
of the other. "This should prove a valuable safeguard against 
a complete breakdown in the supply to the whole of the city. 


Specialiste in switchboard design will be much interested in 


the type of switch gear described. 


The transformers required at the present time number 88, 

the sizes varying from 10 to 250 xw. All are to be arranged 
for use on single-phase circuits, and for a primary voltage of 
9,000 volts. The secondary voltage varies, being in some 
cases 2,000 volts, and in others 100 or 200 volts. The 
general conditions are on the whole satisfactory, and thoy 
may be accepted without seriously adding to the risk of the 
contract. 
_ As usual in Mr. Hammond’s specifications, it is stipulated 
that within a reasonable period of the awarding of the con- 
tract, there shall be an official interview between the engineer 
and the contractor, either in London or on the site, in order 
to settle the details of the contract. This seems to us to be 
a reasonable course of action, and we think it might often be 
followed with advantage. 

We also notice that in the clause relating to the powers of 
the engineer to vary work, it is stated that such alterations 
shall not amount to more than 10 per cent. of the total 
contract sum without the consent of the contractor. 

It is stated that the contractor shall be liable for any 
claims which may arise under the Workmen's Compensation 
Act, 1897, during the continuance of the contract, which 
period, presumably, extends to the end of the nine months’ 
period of maintenance. In the case of claims being made, 
the contractor is to be immediately notified and to have the 
right to conduct all necessary negotiations on the matter. 
We think this condition needs careful consideration, for 
while the contractor is distinctly liable for such accidents to 
his men while they are working on the contract, if he 
complies with the specification, and the plant has been put 
into beneficial use with the sanction of the engineer, we 
consider that the responsibility after completion rests with 
the engineer and not with the contractor. We sugecst 
that, in tendering, the liabilities which are accepted under 
the maintenance clause be strictly defined. 

As stated in the summary, the contractor must agree to 
pay not less than the minimum local standard rate:of wages 
for all work done within the City of Dublin, under a penalty 
of 5s. per day pet man for breach of this stipulation. 

There is a thoroughly satisfactory arbitration clause, and 
since it is expressly stated that the consent of the Local 
Government Board to the granting of the necessary borrow- 
ing powers for raising the money has been obtained, there 
i3 likely to be keen competition for the various sections of 
the work. 


THE ROYAL SOCIETY CONVERSAZIONE. 


THE first and only converaazione this year of the Royal 
Society was held at Burliugton House on Wednesday, the 
8th inst. There was not much of striking novelty in the 
electrical line, or at least the novelties are already familiar 
to many electricians throngh having been exhibited at other 
societies in the course of the past year. 

Mr. Duddell’s musical arc attracted a considerable amount 
of attention. As most of our readers are aware, Mr. Duddell 


obtains musical notes from a direct current arc by placing in 


shunt with it a suitable self-induction and capacity. Alter- 
nating currents are generated in the shunt circuit, which are 
superimposed on the direct current in the arc. The alterna- 
tions of temperature thus produced in the arc give rise to 
sound waves of a pitch corresponding to the frequency of the 
alternating currents. By means of a keyboard the capacity 
of the shunt circuit was varied so as to play an octave of the 
musical scale, then by changing the self-induction another 
octave could be added. By this means a tune could be 
played. 

Poulsen's telegraphone was exhibited by the Telegraphone 
Syndicate. The instruments were beantifully made and gave 
admirable results. A steel wire is wound in spiral grooves 
on a non-magnetic drum. Close to this wire are the two poles 
of an electro-magnet connected with a microphone trans- 
mitter. Any sounds such as vocal speech or instrumental 
music actuating the diaphragm of the transmitter, are trans- 
ferred as magnetic impulses to the electro-magnet, which, 
when the drum is set in motion, impresses magnetic strains on 
the steel wire. The electro-magnet, with its two poles facing 
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the sides of the wire, and guided by a plough running 
between the spirals, is carried longitudinally along a slide 
rod until the end of the coiled wire is reached. Thereupon 
a device shunts the carrier, i.e., the travelling electro-magnet, 
on to another mechanically-revolving spiral, which quickly 
takes the carrier back to its original position. The instru- 
ment is now ready to reproduce all that the wire has received. 
The magneto-carrier is connected to an ordinary telephone 
receiver, and the magnetic strains in the moving wire are 
reproduced as speech, &c., in the telephone, the latter 


repeating everything that had been spoken into the micro-, 


phone transmitter. Mr. Poulsen's telegraphonic distributor 
is dependent on the same principle for its practical applica- 
tion. A number of electro-magnets take the place of the 
single (re-transmitting) electro-magnet above mentioned, 
which, acting as “repeaters,” simultaneously: signal 
the message onwards to its several destinations. The tele- 
eraphone reproduces music and speech in much greater 
purity than the phonograph. 

Mr. Francis Fox, M. I. C. E., gave an interesting demon- 
stration of the pressures exerted by grain on deep compart- 
ments in granaries. It was shown by experiment that the 
pressure of the grain on the bottom of the compartment was 
only about one-third of the total weight of the grain, the 
remaining two-thirds being supported by the sides of the 
compartment. In connection with the influence of varia- 
tion of temperature on the permanent way of railways, he 
showed that the extreme temperatures could not be ascer- 
tained by merely placing a thermometer in contact with the 
rails, but that it was necessary to imbed the bulb of the 
thermometer in a piece of the rail. 

Prof. 8. P. Thompson has applied the kinematograph to 
show the movements of lines of force in a changing mag- 
netic field. The cases illustrated were (1) the magnetic 
field surrounding an alternating electric current; (2) the 
- attraction by a horse-shoe magnet of its armature ; (3) the 
magnetisation of iron by the current in a solenoid ; (4) the 
* cutting'' of magnetic lines by the revolving armature of 
a dynamo or motor. The diagrams were drawn by hand, 
and photographed by Mr. R. W. Paul, who lent the 
kinematograph. 

. Mr. Mackenzie Davidson showed some stereoscopic 
transparencies of electric sparks, The small bright spots 
often seen in photographs of sparks taken by a single lens 
were Clearly shown by these stereoscopic views to be due to 
the path of the spark being end on at these points. 
Stereoscopic views of bullet wounds photographed in the 
South African campaign were somewhat indistinct, but 
remarkably good considering the circumstances. 

Mr. Killingworth Hedges showed specimens of fulgurites, 
or lightning tubes, consisting of fused tubes of sand, earth, 
or rocks, which had been found by Mr. Grimshaw at 
Kensington, N.S.W. 

Mr. J. Wimshuret exhibited a number of photographs to 
illustrate diffusion of the Róntgen rays. These rays appear 
to be radiated to a certain extent by the air and walls of the 
room in which an X ray tube is in operation, so that photo- 
graphs can be taken on plates protected by lead plates from 
the direct action of the rays. 

Callendar and Griffiths’s patent temperature indicator was 
exhibited by the Cambridge Scientific Instrument Company. 
This instrument, which is very sensitive and has a wide 
range, consists of a portable d'Arsonval galvanometer, com- 
bined with a Wheatstone bridge, and is so arranged that by 
turning a couple of milled heads the temperature of a platinum 
thermometer can be read directly in degrees Centigrade. The 
platinum wire is enclosed in & tube, and being connected by 
flexible wires to the bridge, can be readily placed in the 
place, where the temperature is to be measured. The principle 
of using the platinum wire with a Wheatstone bridge to 
measure temperature was employed by Leng and Edelmann in 
1873 in the instrument generally known as the bolometer. 

The stereoscopic range finder exhibited by the Carl Zeiss 
Optical Works is a very ingenious instrument, and appears 
to be unsurpassed for rapid range finding. It consists of a 
sterenscopic telescope with the two object glasses separated 
by a distance as great as conveniently possible (51 em., 87 
om. and 144 cm. are the distances in instrumenta made by 
the firm). In the focal plane of the object glasses, scales 
are drawn in such a way that they combine stereoscopically 


so as to appear like mile posts on the landscape viewed 
through the telescope. The position of any object can then 


be readily compared with these standard poles (which are 


marked with their distance from the observer), and the 
distance read off without any adjustment. 

The tool-grinding appliance exhibited by Mr. C. V. Boys 
is exceedingly simple and accurate, and ought to be of great 
value in the workshop. The tool is ground on the side of a 
carborundum disc, and is supported at the proper angle by 
placing it on the sloping surface of a table which is slidable 
parallel to the axis of the grinding disc. The profile angle 
of the tool is fixed by a fence arranged to slide radially at the 
required angle on the surface of the table. The tool, with 
its fence, is transferred to another similar table mounted 
opposite a finer grinding disc, the table in this case having a 
slightly less angle. The finishing touch is given to the edge 
by the finer disc, which is mounted on the same axis as the 
rough disc. 


THE PLAINT OF THE PLANT. 


ALL the machines were doing their work so well, that, to 
any mere outsider, to whom they would appear nothing 
more than rather complicated results of man's ingenuity, 
they would have seemed to be quite contented with their lot: 
but to me, who had lived with them and tended them so 
long, they were instinct with living energy, and their language 
was plain to my ears. Approaching one compact group of 
workers, and listening intently, I was fain to alter my opinion 
as to the willingness of this particular set to lighten the 
darkness of the great city. 

The group consisted of three, or “twa and a bittock," for 
really the third was ridiculously small as compared with the 
others. Engineers called the group a combined plant— 
first, the compound vertical engine, which drove the huge 
machine called the alternator, on a continuation of 
whose shaft was the smallest of the three—the bittock— 
called the exciter. Now this last, notwithstanding its 
insignificance, perhaps trading on it, was the real cause of 
all the grumbling this evening. 
alternator to revolve smoothly, without interfering, perhaps 
the following conversation would not have been heard, but 
like most dwarfs, it did all in its power to irritate anything 
bigger than itself. Two or three minutes after starting up 
it began passing current through the coils of its companion, 
knowing that by so doing it would increase immensely the 
stress on the latter. No doubt it would have been pleased 
still more if it had known that the engine had as much as it 
could do to keep up the pace, but, by reason of the inter- 
position of the alternator, this triumph was denied. 

Pitifully and continuously the alternator pleads in a 
thrilling hum to have the load taken off; then, in anger, 
„Can't you leave me alone for one night, you little vixen : 
why must you be nagging at me always? Do I ever excite 
you about anything ? " | 

Now, this was true, for an alternator is a machine that is 
not built that way. 

Answered the exciter: Often enough have you told me 
that, and ever have I answered the same. I am driven to 
it. Here am I fastened to a great lumbering useless thing 
like you, who ceaselessly whirl me round night after night, 
till you really make my poles so hot that even the men here 
notice it, and stroke my cheeks in pity. _ i 

It's enough to make one drown one's cares in oil. For 
a few moments I bear, and then gradually I feel my temper 
rising, I watch its growth on the voltmeter ; then I hear a 
man shout ‘Any juice?’ and another answers ‘Yes, 
she’s coming up.“ Then I just let myself go, and rip into 
you to try tostop you. Besides, I don’t see why you should 
not do your share of the work, and you would not do a 
stroke if I did not excite you to it.” Which was true also. 

„Well,“ says the alternator, “if I chose to tumble on 
you—" „Idle words," spat the exciter, there would be 
some difficulty in disintegrating you from the floor. Then, 
if nothing else will deter you, think of how closely we are 
connected. Remember the sacred ties of relationship!” 
Now, as everyone knows, the exciter stretches long tendrils 


If it had allowed the- 
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right into the heart of its mate, and the same currents run 
through both.  'The alternator proceeded: ** You are also 
totally wrong in imputing blame and evil motives to me. It 
is entirely against my will that I do any work at all. No 
doubt a little exercise is very excellent for the better diges- 
tion of the good oil which they give us here, but when they 
go to the length of making me light up some hundreds of 
their lamps, I consider they treat me with scant respect. 

* Perhaps yon don't know that I suffer rather badly from 
that terrible infliction hysteresis, and the faster I go the 
worse it is. No! I entirely repudiate any desire to make 
you work, or, indeed, to work myself. All the blame for 
this unnecessarily fast life I throw on this oil-spattering, 
angular, top-heavy conglomeration of cast-iron, steel and 
brass to which I am, unfortunately, attached, not by any 
lasting friendship—though we grew up together—but by a 
mere flexible coupling. I exert all my inertia to stop him 
from beginning, but, with a few grunts and hisses, covering 
me with a cloud of steam, he begins unceremoniously to turn 
me round. Then you begin shoving your currents angrily 
through me, and I double my retarding efforts; but, 
although the engine bas to work immensely hard, and strains 
all his parte with his hateful endeavours, he still keeps up 
the same dizzy pace. People talk of a revolution being the 
only means by which to gain their rights! Why, I make 
some 200 every minute, and where am I at the end of each ? 

* [ have tried even the desperate expedient of ‘ shuffling 
off these mortal coils,’ but they.are so well fastened on that 
it is almost impossible to stir them.” Do stow that ever- 
lasting buzz," broke in the engine. Here am I, ready to 


burst my cylinders with rage and compressed steam, at 


having to bustle round at this enormous speed. Talk about 
heat! I should just like you to put one of your coils in 
my high-pressure cylinder, or the low-pressure, for the 
matter of that. I guess you'd think you had been living in 
the arctic regions till then. You grumble about your hard- 
ships and trials, indeed! Before I came here they gave me 
a six-hours’ trial, and. found nothing against me; then, 
instead of leaving me alone, they plant me here and make 
me go through something worse than an execution every 
night. Think of my constitution. The House of Com- 
mons is bardened with a good gathering of faddists, but I 
have to carry round two cranks and a couple of eccentrics 
all the time, and, as in the House, they make all the row 
(till they are taken up). I used to think that all my troubles 
were caused by that uncomfortably hot body, steam, but he 
says he can’t help it; he is forced to come along and poke 
himself into my internals. Steam assures me that the root 
of the whole evil is spite on the part of the coals, whoever 
they are. They seem to have been buried for some hundreds 
of centuries, and in order to celebrate their release, they get 
red hot, and make themselves generally unpleasant. 

* Please don’t curse me any more. My lot is harder than 
yours, and as for steam, I do my best to cool him, although 
he is rather unpleasant in here in the form of water, my only 
tipple being best cylinder oil.” 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 839, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. | ^. 


8744. "Improvements ia methods or means of insulating electric wires.“ 
B.G.Hopcezs. April 29tb. 

8,808. ‘Improvements in safety devices for electrical measuring instru- 
ments.” V. A. Arconi. April 29th. (Complete.) 

8,806. ‘Improvements in switches for the trolley lines of electric tramways.’ 
C. DaLMas. April £9th. | 

8,831. “Improvements in party line system telephony." W. GARNER. 
April 80th. . - 

8,888. “Improvements in interrupters of induction coils.” D. F. D. TURNER. 
April 80th. | 

8,888. ‘Improvements in or relating to electric signals.” J. NETTER and 
H. QuzvRovL. April 80th. ; 

8,800. ‘Improvements relating to printing electric tele hs." 
HEIMERDINGER. April 80th. (Complete.) iino 

8,802. “Improvements in electric clocks and ‘time pieces." R. M. Lownk. 
April 30th. i ; i 


J. . E. 


of materials.“ F. G. Barry. 


8,906. = movements relating to the transmission of electric currente." 
L. MaicHg. April goth 


8,990. “ Improvements in electric switches." J. E. SPAGNOLETTI. April 80th. 
(Complete...) i 


38,922. Improvements in or relating to telephone systems.“ O. ANGELINI 
and A. JENao. (Date applied for under Patents, &0., Act, 1883, Sec. 108, 
October 20th, 1900, being date of application in Italy.) April 30th. (Complete.) 


8,932. “Improvements in primary electric batteries." F. M. CHAPLET. 
April 80th. ' 


8,936. "Improvements in electrically-driven centrifugal machines.” J. B. 
ALLIOTT and J. McC. C. Parox. April 80th. 


8,948. “Improvements in a was for measuring the magnetic properties 
y lst. . 


8,953. “Improvements in main switches specially applicable for high tension 
circuite." J. ER. May lst. - 


8,856. “Improvements in the construction of dynamo-electrio machines and 
electro-motors." E. S. G. Rexs, May let. 


> Nig 1 “An improved shade oarrier for electric light fitting.” J. A Monron. 
ay 1s 


8,902. “Improvements in switch apparatus for use in a surface contact 
system of electric traction, and in operating switches used in such system.” 
„H. Parker. May Ist. (Complete.) : 


8,964. Improved means for use in operating from a car or train switches 
employed with a surface contact system of electric traction." T. H. PARKER. 
May 1st. (Complete.) 


8965. “Improvements in or in and relating to skates or contact makers 
carried by cars for use in & surface contact system of electric traction.” T. H. 
Parxer. May lst. (Complete.) 


8,966. “Improvements in switches.” 
May 1st. (Complete.) 

8,967. “Improvements in the method of forming armature coils for dynamos 
and electric motors and in apparatus for use therein." T. H. Parker. May Ist. 
(Complete.) in l 

8,997. *‘ Improvements in apparatus for governing electric currents.” A.W. 
Gatriz. Mag lst. ` 


" Improvements relating to X-ray tubes." A. C. Cosson and W. U. 
HILLIAR. May 1st. 


9,002. ‘‘Improved high tension switch." W. P. THompson. (The firm of 
Voigt & Haeffner Actien Gesellschaft, Germany.) May lst. 


9,011. “Improvements in the electro-deposition of metals for the manufacture 
of compound wire bars and the like and in apparatas therefor.” R. D. 
BANDERS, May Ist. 


9,019. “Improvements in electric gear for controlling lifts or hoists.” J. 
BJoRNsTAD. ay ist. . i 


C. ScHiNzER and N. J. CoLDFARB. 


1 "Improved means for testing secondary batteries." L. BRISTOL. 
ay 18 
9,098. ‘Improvements in life guards for electric tramcars or similar 


vehicles" F. Lams. May 2nd. 


9,056. “Improvements in apparatus for treating eee or telephone 
cotton-covered cables or wires." E. A. CLAREMONT and O, J. Braver. May 
and. (Complete.) . 


9,076. “Improvements in or relating to mercury or mechanical interrupter 
for induction coils in connection with X ray work.” H. W. C. Cox. May 2nd. 


9,079. An improved method for the protection of overhéad systems of 
transmission of electric currents.“ C. J. R. LX Mesurier. May and. 


9,080. “Improvement in the controlling of the working of railway signals 
and points by electricity." I. A. Tiwwis, May 2nd. 


9,087. Treatment of magnesite for the manufacture of refractory articles 
and structures," W. 8. Rawson and R. D. LirrLEFIgLD. May 2nd. 


9,097. “ Means for electrically controlling and igniting and extinguishing gas 
from a distance.” H. BoncHARDT. May 2n (Complete.) 


9,128. *' Improvements in or relating to means for utilising magnetic force for 
motive power, also applicable for insulating purposesgenerally." J. CHANDLER. 
May 2n 

9,127. ** Improvements in switches for use with alternating current dynamos.” 
THE ELECTRIC Construcrion Company, Limitep. (J. Roberts, South Africa.) 
May 2nd. t 

9,147. ‘* A life-guard for electric cars, railway locomotive engines, motor 
cars, and all steam machines on the public road." G. KTI. May 8rd. 
(Complete.) i 

9,154. ‘Improvements in or relating to telegraph, telephone, overhead tram- ` 
way and like wires.“ G. E. HeyL-Dia. May 8rd. i 


9,187. ‘Improvements in electrical accumulators.” 
V. Dx BoBiuskv. May 8rd. | 

9,1P8. “Improvements relating to induction coils." Sir C. 8. FonBx8, Bart. 
May 8rd. 

9,198. “Improvements in gear for actuating the electric switches of cranes, 
capstans, and the like." Sir W. G. ARMSTRONG, WHITWORTH & Co., LIMITED, 
and J. Honner, May 8rd. . 

9,208. "Improvements in and connected with current collecting devices for 
electric railways, tramways, and the like." W. BEHRENS and J. P. Tino. 
May 3rd. 

9,211. ‘Improvements relating to the insulation of electrical conductors and 
the like, and to compounds therefor.” H. H. Laxe. (O. T. Hungerford, United 
States.) May 8rd. (Complete.) 

9,212. “Improvements in the method for protecting uhderground electric 
mains and for like purposes." F. Invink. May 8rd. 

9,218. A new or improved galvanic cell." G.B. PvcgMULLER. May 8rd. 

9,217. “Improvements in electric fuses or cut-outs.” J. Y. JoHNsox. 
(The D. and W. Fuse Company, United States.) May 3rd. (Complete.) 

9,227. "Improvements in contacte and spring actions for electric switches,” 
W. C. WEsrwooD and A. HircHERx. May 4th. 

9,275. Electric arc lamps." T. W. Youna., May 4th. (Complete.) 

9,276. “Improvements in electric time checking and time recording 
apparatus." C. MES. May 4th. 

9,275. “ Improvements in and connected with means of supplying current to 
electrically-propelled vehicles from an overhead conductor." J. T. ARMSTRONG 
and A. ORLING. May 4th. 

9,276. “An improved electric heating body." I. Tımar. May ich. (Com- 

le te.) . 
T 9,279. "Improvements in and connected with the trolley poles of electrie 
cars and the like.” P. McCurLovau, T. BLANEY, and R. Baron. May 4th. 

9,284. "Improvements in electrical instruments for signalling on railways.” 
E. 'Tvxn, F. T. HoLLiNs, and F. W. LzakE. May pi -— Tes 

. "Improvements io means for preventing the oscillation o rnators 
N in parallel.” R. HA DDA. (O. T. Biathy, Hungary.) May 4th. 
(Complete.) ö 
9,509. Improvements in electrical transformers.“ A. F. Berry and Tur 
BRITISH ELECTRIC TRANSFORMER MANUFACTURING CoMPANY, LIMITED. May 4th. 

9,308. “Improvements in electrical transformers." G. Berry. May 4th. 

9,307. ‘Improvements in circuit arrangements for inter- communication 
telephone or telegraph systems and other electric signals, and switches for 
same," A. C. Brown and J. H. HawksworTH, May 4th. 


C. P. Exreson and 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 823, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
. maingham, price, post free, 9d. (in stamps). 


1999. 


14,661. “An electrical aeoumulator.” R. Hiie. Dated July Lith, 1899. The 
ve plate consists of a thin plate of aluminium, and the electrolyte is an 
aqueous solution of zinc sulphate. The positive plate is an ordinary perforated 
lead plate pasted with red lead and litharge. 1 claier Be ö i 
14,200. “An automatic sigealling apparates for electric tramways.” C. Wehner 
end N. Laube. Dated July 11th, 1899. lates to signalling apparatus for use at 
curves, crossings, &., on electric tramways. On each side of the curve, &c., an 
insulated contact-plate is mounted on the line-wire, so &s to be connected with 
the line-wire by the trolley of the car. The first contact is connected by the 
lead with the solenoid of the signalling apparatus, and the second con- 
tact is connected by the lead with an electromagnet adapted to disengage 
the catch, both circuits having an earth connection. The core of the solenoid 
hass spiral thread, aud carries a signal-disc mounted in front of & box 
eontaining a number of coloured lamps which are connected to the line-wire by 
the lead. In the normal position the disc is parallel with the rails, and the lamp- 
box and the earth connection of the lamps is broken between the oontacts. 
When a car passes the first contact, the solenoid is energised and raises 
it oore, so lotating the disc into a ition, where it is locked by the 
spring catch engaging the arm on the disc. In this position, the disc also 
brings the contacts together so that the lamps are lighted. When the car 
passes the second contact the catch is withdrawn, the disc returns to its 
normal position, and the lamp circuit is broken. The disc, &c., may be 
replaced by an arrangement of red and green lights, 1 claim. 


414,406. “ fu submarine cables." G. G. M. Hardingham. (Felten 
end Gaitleaume.) Dated July 12th, 1999. Submarine cables have their self- 
induction increased by employing round a central core a ring of shaped, or 
snapo and circular conductors of dissimilar metals, such as iron and copper, 
or the ring may be of iron and the core of copper. The whole is enclosed in an 
insulating covering. 8 claims. 


14,449. “Improvements u wireless telegraphy.” $. d. Brewu. Dated July 
18th, 1899. Relates to systems of wireless telegraphy, in which the transmitters 
and receivers are provided with aerial or earth conductors se ted by half or 
one and a half wave lengths. The conductors are arranged in a plane, and 
many bave parabolic reflectors of reticulated metalwork ; the reflector may be 
insulated and form one of the radiating-surfaces, or may be earthed without 
being employed as a radiator. Two transmitting radiating rods are connected 
to the spark gap and to a high potential condenser through inductanoes. The 
receiving rods are connected to the coherer, and through two inductances to 
the local circuit. The radiator rods may be looped hs pa or, according to 
the provisional specification, a number of such rods may be employed connected 
to separate induction coils and coherers. 8 claims. 


14,407. “Improvements in and relating te electric traction with overhead con- 
dusters.” T. Pease ane C. B. Burdon. Dated July 18th, 18909. Relates to over- 
head conductor systems of electrico traction for tramcars, road vehicles, canal 
boats, &c. The current is supplied by a trolley running on the overhead con- 
ductors and connected to a mast on the vehicle, &c., by a flexible connection. 
The conductors, of which there may be two or more for single or polyphase 
qurrents, are supported in brackets on posts. The trolley is hung below the 
wires, and has two or more wheels running on them, and when a third wire is 
used, a third collecting wheel may be mounted on the trolley like the collector 
in ordinary overhead electrio tramways. Brakes bearing on the wheel main- 
tain tension in the cord, or a motor may be mounted on the trolley to propel it, 
and also transformers to transform the current before it goes to the vehicle 
motors. 1 claim. 


14,489. rente in coin controlled call deviee for telephone 
systeme." J.B. GHI. Dated July 18th, 1899. Telephonic apparatus; registers.— 
After prepayment, an electro-magnet operates its bell-crank armature so as to 
disengage a bell-crank rack from alug ona slide resting on a bed. The slide is 
consequently moved so as to force a needle, which it bears through a card 
clamped u a disc. Owing to guidance by an oblique slot engaging a fixed 
pin, the slide swivels to a slight extent, so that the needle turns the card and 
disc through a small angle. The slide is reset by pressing a button acting on a 
bell-crank, but the card and disc are not reversed, because of the increased 
friction of the disc against the bar which bears it. The succession of 
punctures in the card occurs spirally, because the spindle of the disc 
travels in a vertical slot in the frame bar as a spiral groove on the 
diso passes over a lug on the bar. Coin action.—The coin dropped into a 
shoot presses against an incline on an electric terminal, which is jointed 
to the bell-crank armature. This terminal is consequently displaced 
into contact with a stripterminal. A coin too light to be effective itself is 
thrust on the incline by a bell-crank, which is actuated from another bell-crank 
under the push-button through the medium of a vertical rod. Coin-discharging 
mechanism.— The coin is prevented from shooting past the incline by a pellet, 
but the movement of thc attracted armature swings the terminal away from 
tho shoot. Fraud preventing.—To ensure the coin being deposited in the box 
and the push button being relessed before the record is made on the card, a 
cut-off working across the coin passage is connected with the push button so 
as to drawn back clear of the passage when the button is pressed. The vertical 
thrust-rod detaches the armature from the coils if retained by residual magnet- 
ism. The coin shoot curves to a side pocket, where the coin many be inspected 
8 push button is operated again, and a trap is drawn aside to let the coin 

p into the receptacle. Wrong coins can be let out of the shoot at the 
prier through an aperture with a flap controlled by & separate push piece. 23 
claims. 


14,668. “Improvements in olectrice! alarm apparatus.” C. Eggerdiag. Dated 
July 14th, 1899. Electric bells; bells, silencing; indicating ringing of bells to 
operators.— Relates to call bells such as are used for waking servants, &c. The 
bell is operated when its circuit, which includes & battery, is closcd by raising 
the drop-down &rmature until ít makes contact with the core of the electro- 
magnet. I his contact is maintained by the eleotro- magnet, the circuitof which 
is continued through the contact as the hammer armature approaches the bell 
magnet, so that the bell continues to ring until the person awakened breaks the 
cirouit by means of a push, or until the operator pulls the armature away from 
the core. In an alternative arrangement, the circuit of the electro-magnet is 
maintained through a suitable resistance, arranged in a shunt from the bell 
circuis. The variations in the current through the electro-magnet acting through 
the core produce a vibration of the armature which indicates the operation of 
the apparatus to the operator. N claims. 


14,569. ‘‘tmprovements fu dynames.” W. B. Dated Joly 14th. 1899. 
Sparking, preventing» i regulating. In order to enable the brushes of 
a dynamo having an ordinary drum or ring armature to be maintained in a 
fixed position without sparking, notwithstanding variations of load, and to 
obtain an improved regulation of the machine, the trailing or rear end of 
each fleld-magnet pole is provided with an inwardly-extending polar extension 
between which and the main pole is formed a cavity or recess. The brushes are 
of carbon, and are so arranged that each section of the armature winding will 
be short-circuited, as it is passing the polar extensions, and that the forward of 
the two coinmutator sections to which the commutated armature section is 
connected will pass out of contact with the brush as the said armature section 
is brought opposite the cavity or recess. 2 claims. 


14,672. “improved system ef olectre-dyname propulsion.” (L. Rosenfeld.) 
Dated July 14th, 1899. Relates to that system of electrie propulsion by means 
ot polyphase currents in which the two elements of an induction motor are 
extended into a straight line so that a rectilinearly-moving magnetic field is 
developed, the inducing element being laid on the track, and the induced 
element being carried by the vehicle. 'The two elements of the motor, each 
consist of a laminated iron body provided with pole-pieces and wound with con- 
Guotors after the manner of a drum or ring armature. To permit of the air 
space between the fixed and moving parts beings inereased without increasing 


the weight of copper, the pole-pieces are formed with lateral extensions. The 
longitudinal parts are fitted into braces, and the lateral extensions are supported 
by adjustable tie-rods. ‘i'ne pole - pleoes may be built up of T-shaped plates, or 
of two sets of rectangular plates of different lengths bent at right-angles. To 
control the speed of the vehicle, the induced winding may be connected to a 
rheostat as in the case of ordinary induction motors. The widened pole piecos 
above described, may be employed in alternating-ourrent motors generally. 4 


14,038. provements in eotlecters fer qhctrically-prepelied vehicles." F. 
Ohone. Dated July 15th, 1899. Electric always and tramways with overhead 
conductors. Collectors. The trolleys of vehicles running in opposite directions 
work on a single wire, and are arranged to pass each other. this purpose 
the wheels may be flanged and grooved or made of different breadibs and 
diameters, or one wheel may be furnished with a guard under which the other 
rung, while the ends of the poles which carry the wheels are bent in opposite 
directions to reach the centrally-placed wire. 2 claims. 


14,097. “ imerevements in clectrie magastio brakes fer railway end treu 
bare." P. F. L. R. H. K. Voogt and W. C. Kusterer. Dated July 17th, 1508. Brakes 
electric and magnetic. On closing the cirouít through the coils of the electro 
magnet the plate is attracted and is then reciprocated by a -break " 
arrangement. A spring paw! carried bya plate rotates a ratohet wheel, and b; 
spur gearing draws up a rack, and rods apply the blocks to the wheels. When 
the coils of the electro-magnets are excited, a plate loose on the shaft i 
attracted, and its pins are drawn out of holes in the ratchet wheel and dix, 
loose and fast, respectively, on the shaft. The rack now drops by its own weight, 
and the brakes are retracted. 1 claim. 


14,703. “ relating te carbon electrodes fer clestrie are lamps." 
N. Bremer. Dated July 17th, 1899. Arc lampe. Electrodes are made of 
uniformly mixed with luminiferous matter, such as alkaline or calcium 
carbonate, fluoride, or silicate, or inorease the production of light, aud are coated 
with material adapted to form a fused slag therewith, this dropping off near 
the arc. The coating also protects the carbons from the .  Buitable 
coatings are produced by eleciroplating with metal, or by dipping red-bot 
carbons in fused boric acid, borax, or a neutra or acid borate or alkaline si'ioate ; 
metal coatings are used only on carbons containing at least B per cent. af 
mineral matter. 8 claims. 


14,704. ''imprevemonte in electrodes for elestrie are lamps.” . . 
Dated July 17th, 1899. Arc ps.—Electrodes are made of carbon mixed with 
large proportions of salts of calcium, magnesium, strontium, or other metals to 
increase the production of light, and such that the electrodes eontain at least 
5 per cent. of fluorine, iodine, or bromine to form fusible slags with the bases, 
which fall off in small drops near the arc. Calcium fiuoride and cryolite are 
most suitable ; an electrode may contain 10 to 60 per oent. of the former. To 

revent flickering, the electrode should also coatain 1 to 10 per cent. of a salt of 

ron, potassium, or sodium, such as boric acid, borax, or potassium or sodium 
carbonate or silicate. The salts should be calcined previously to remove water 
of crystallisation. The lower electrode of a r should be provided with a 
lassy coating of borax, a silicate, ot other suitable material, on which drove 
alling from the upper electrode run away from the aro. The eleetrode 


may be coated similarly, or with metal, to protect it from the air. Tne prev 


sional specification mentions the use of pulverised metals or oxides in the 
electrodes. 5 claims. 


14,730. “ An unpreved winding fer dyasmos." M. H. Narro. Dated July 18th, 
1899. Field magnets.—Series compensating coils, preferably on magnetic coils, 
are provided between like poles or in a multipolar generator or motor, to pre- 
vent inequality in the field below the leading and trailing parts of each pale-piece, 
weakening of fleld, and sparking. The application of the invention toa magnet 
having three like poles extending inward from one end of the armature opening, 
and three opposite poles extending inwards from the other end connected by 
oblique cores is shown. It is applicable similarly to a hollow cylindrical 
magnet covering a single concentric exciting ooil, which may be wound on the 
armature core, and to other forms of field magnet. Application to self-propelled 
vehicles is mentioned, an external armature being carried by end dia: 
rotating on a stationary shaft, which supports an internal magnet. The 
armature is attached to a road wheel. The provisional specification states that 
the compensating coils may be wound partly on the magnet cores. 8 claims 


14,000. “improved counter or meter fer clectrie meters, and ether 
eleotrie apparatus.” G. de Paolo Magin. Dated July sth, 1899. Relates to 
quantity meters. The duration of a supply of current to an aro or incandescent 
lamp, motor, or other apparatus is registered by the apparatas described. The 
current is supplied through the coils of'electro-magnets if in excess of allowed 
strength, the first magnet moves a weighted lever, which s the circuit. The 
proper current causes the first magnet to move a lever and clutch to connect a 
shaft with a loose pinion, which is geared to number-wheels. The second 
magnet turns a weighted stop to start the balance-wheel of a clock-wcrk, 
driving the shaft and clutch. ‘the number-wheels are thus driven by the clock- 
work so long as sufficient current passes through the first coil. The shaft may 
similarly drive any number of counters under control of additional electro- 
magnets, each in ciroult with one lamp, &o., and a switch, but all in circuit 
with the starting magnet. In running down, the clockwork causes € crank disc 
to make one turn, the crank finally shifte a cut-out lever to open the circuit 
unless the clockwork is rewound. The winding key is loose, but has a conical 
projection to prevent its removal from the case, and to hold the cut-out lever so 
that current cannot be used while the key ison the winding stem. The key also 
gears with and returns the crank disc. 6 claims. 


14,878. “I tu covering electrical aad ether wires and in apparatus 
J) W. Colley. Dated July 19th, 1899. Electric conductors are 
covered with a strip of paper applied in one or more spirals, each spiral con 
sisting of several layers of paper, such ae asbestos and other paper of tough 
nature. Comprises a rotating frame through which the wire to be covered 
asses, spools of multiple paper strip, and laying-on guides. The take-up 5» 
driven by gearing from the frame spindle, a clutch be employed for throw: 
ing the whole into or out of gear. The provisional specification described a 
form of machine in which the wire passes through the spools, the multiple 
spools being prepared on the machine. 4 claims. 


14,008. “improvements in fase bloeks fer electric cents.“ N. P. Davis. 
Dated July 19th, 1899. (Date under International Convention, January soch, 
1599.) Fuses adapted for heavy currents are provided with a strong casing and 
with means for protecting the terminals. he fuse-holder may be made o! 
layers of ‘paper bound with steel wire, and is fitted with end plates connected 
by insulated bolts. It is suitably connected by a clamp to the base and is fi 
with an escape tube for gases. The body is fitted with metallic end proce 
screwing into the terminals of the conductors. The tuse is provided at each 
end with terminals perforated at one end to receive the fuse, and at the other 
made in the form of a split tube to fit in the ends. The inner end of the 
terminal carries a tube of paper, partly filled with asbestos or iike incombustible 
material, over which is placed a follower. When the fuse blows, the pressure 
of the gas forces in the follower, compressing the asbestos over the terminals 
and so protecting them. 4 claims. 


14,867. “im In electrio eirouit breakers.” N. P. Davie and 8- 
Dated July 19th, 1899. (Date under International Convention, March 

98rd, 1899.) Relates to an overload magnetic cut-out having auxiliary infusbic 
contacts adapted to rub on making and braking. The fixed contacts are carried 
on an arm fixed to the base. The movable contactaare carried on'& pivoted erm 
in a triangular frame. Electrical conneotion is made through a flexible con 
ductor. The triangular frame is fixed on a sleeve to whioh is also fixed a pro- 
jecting piece. A spring connects this piece with the base, and another Pin 
with the pivoted arm. The frameis also connected by Je-levers with an "s 
engaging with the trip mechanism of an electro-magne When the arm 
released the spring connecting the projecting piece the base lifts tre Pro 
jecting piece, and finally throws over the arm. The out-out is re-set b 
handle, the inner end of which engagesswith the projecting piece, and foroes 1. 
into position, 8 claims. 


14,867. “Improvements m switches for clectrie treat G. Wright sad 
8. 2 . Dated July 90th, 1899. (Date under International Convention, 
January Both, 1899.) Relates to a switch whioh cannot be descrited without 
reference to a drawing. 3 claims. 
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No. 1, 226. 


MUNICIPALITIES AND PROFIT-EARNING. 


THE position of local authorities owning electricity works 
with respect to profit-earning is a difficult one. On the one 
hand, no little pressure is brought to bear upon the 
engineer and those to whom he is directly responsible to 
produce a yearly surplus in the balance sheet, a portion of 
which can be applied to the relief of the rates, and 
consequently credit is taken by the corporation for the 
assistance which such a department renders towards meeting 
the liabilities of the council. On the other hand, requests 
are received from residents in different parts of the local 
authority’s area for a supply of electrical energy, and the 
representatives of the different wards or districts usually 
press the claims of their constituents to be noticed. A 
company operating with a view to dividend-earning can 
apply a very simple rule, that of return upon the capital 
expended or necessary, to such cases, but local bodies are 
prone to much short-mindedness, and strive to meet the 
wishes of those who to-day are most vigorous in making 
themselves heard. Asa result, it very often happens that 
prices or rates of charge for electrical energy are reduced, 
that expensive and important extensions of mains are 
undertaken, and that claborate schemes of street lighting 
are passed without much attention being paid to the 
‘financial result which must necessarily follow when these 
changes have been in operation for a sufficient length of 
time to make their influence felt in the balance-sheet. 

We recently referred to the explanation which the 
Islington Electric Lighting Committee had to place before 
the Borough Council on the position and prospects of the 
electricity department. The Manchester Corporation is 
commonly regarded as the possessor of a phenomenally 
successful electrical supply department, and as some rather 
interesting and plain-spoken facts have been placed before 
the City Council at a recent meeting, we think some attention 
may well be given to them as representing another phase of 
the question. The results of the last four years were 
reviewed, and to make matters plain we give some of the 
figures :— 
Number Mr uas 


Maximum ofcon- accounted Net 
Year. Capital. Length of mains. load. —^sumers. for. profit. 


1896 £309,191 33 m. 1,353 yds, 2,737 Kw. 1,581 2,775,107 £16,812 
1897 £357,617 45 m. 902 yds. 3,776 Kw. 1,981 3,641,599 £13,523 
1898 £493,716 74 m. 217 yds. 4, 246 Kw. 2,570 5,214,221 £17,188 
1893 £641,821 110 m. 45 yds. 5,607 Kw. 3,240 6,468,405 £9,764 


The Committee confessed that their estimates for the forth- 
coming year are the most unsatisfactory yet submitted ; in 
other words, the relation between capital and revenue is 
unfavourable, and a loss is inevitable. The capital expendi- 
ture has been rising steadily, the reserve fund, which 
should stand at something like £80,000, only reaches 
£13,000, the estimated capital expenditure for the next 
12 months amounts to no less than £400,000, or, say, 
46 to 47 per cent., while the anticipated increase in revenue 
is but £17,400, or about 19 per cent., of which £11,187 
is expected to be derived from the energy sold for traction 
purposes, and as this is delivered on terms which yield an 
infinitesimal profit, the real increase in revenue is only the 
difference of these two sums, It is urged, with reason, that 
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while certain moneys must be allocated to mains extensions, 
it ig equally essential that corresponding sums should be 
set apart for additional generating plant. lt is admitted 
that mains have been laid out of all proportion to 
the extensions of generating plant. Thus in the past 12 
months £150,000 have been spent upon new mains, but 
owing to delays, out of £93,000 provided for construction 
of the Bloom Street station only £29,000 was disbursed. 
The policy of rushing ahead with mains four or five miles 
from the generating station, when it was impossible to keep 
up such a pressure as would satisfy customers in the dis- 
tricts concerned, and when there were thousands of appli- 
cants close at hand who were waiting to be connected, was 
characterised as outrageous. The mains extensions appear 
to haverun ahead of theability to make use of them, with the 
consequence that charges for interest and sinking fund have 
to be met from some other source than by revenue derived 
from customers connected to them. Owing to the delays in 
getting new machinery to work, the existing plant has been 
overloaded, and all the available power has been at work, 
with nothing in the way of reserve to fall back upon in the 
event of a breakdown. Obviously the profits must be 
affected by such a state of things. 

The outlook does not, however, satisfy some of the 
Councillors, who, being anxious to keep up payments to the 
rates, want the estimates altered to enable profits to be made 
by increased charges. This abortive attempt to stretch one’s 
cloth to cut in the desired fashion instead of cutting one's 
coat, according to the cloth available; led to the refutation of 
the principle that whenever a municipal trading body is 
unable from any cause to make a profit, which is expected of 
it, it should be compelled to provide that profit by raising 
the price of the commodity which it sells. "The Committee 
never anticipated that when it was making a loss it would 
be asked to provide a sum in relief of the rates, and frankly 
said it could not do it. 

As the local press has stated, it would be a most unwise 
policy for such an undertaking to adopt, to have to raise the 
charges to consumers, For the electricity supply depart- 
ment to think only of making an immediate profit may 
gravely compromise its future. The supply dates from 1892, 
in which year there was a deficit of £210, turned into a 
profit of £5,709 in the following year. The results after- 
wards were as follows :— 


Venk Paid over to the credit Paid into 
of the rates. reserve fund, 
1895 £6,964 £8,521 
1896 10,000 7,965 
1897 10,000 3,523 
1898 12,000 3,188 
1899 10,000 1,765 


The moral of all this is that mains should be laid only in 
response to a reasonable demand in districts likely to prove 
remunerative ; that the rates charged should not be rushed 
down unless an ample reserve (and if possible a reasonable 
depreciation fund) has been created ; that delays in starting 
up new plant must be provided against ; and that contri- 
butions towards the rates, mere flea bites as a rule, might 
. often be more usefully employed in building up a sound and 
stable business position. ‘The experience of Manchester is 
likely to be repeated in other quarters, and as local 
authorities have few opportunities of maintaining tbat 
secrecy so essential to most business. undertakings, it would 
seem that if our municipal departments are to maintain 
their position, engineers and managers must not be worried 
about the dismissal of an incompetent artisan, or the means 
by which an office boy has been engaged, but must be given 
every facility for studying and consolidating the commercial 
interests of the undertakings and departments of which thcy 
are at least the technical and executive heads. 


IN several cases of recent date, questions 
have arisen as to the liability of tramway 
companies to keep their lines and the 
track between the lines in good repair and order. As a 
general rule, the duty of attending to such matters is im- 
posed upon the tramway company by their provisional order 
or special Act, the liability being taken over from the high- 


Maintenance of 
Tramway Track. 


‘decided in this country. 


way authority. Questions which were of no moment in 
connection with horse tramways have assumed considerable 
importance now that the lines are used for electric trams. 
Thus the sanding of the track between the rails does not 
serve any useful purpose for a tram propelled by mechanical. 
means ; while the watering of the lines, although formerly 
important in ensuring easy running, is now necessary in 
order to keep the rails clean and secure a good electrical 
contact. In the case of the Mayor of Middlesbrough v. The 
Imperial Tramways Company, the plaintiffs sought an 
injunction to restrain the defendants from pouring water on 
the lines of their tramway within the borough of Middles- 
brough, so as to cause the road to be in a wet and sloppy 
condition. It was shown that by the Tramways Orders 


Confirmation (No. 3) Act, 1897, Sec. 6, the defendants were 


authorised to construct or maintain a tramway which might 
be worked by animal power or by electrical power on the over- 
head system. According to plaintiffs, the defendants had 
watered the lines to such an extent with the ordinary moving 
tank, that the highways had become rotten and unsound. The 
defendants’ case was that there was no nuisance at all ; and 


that if the water lay too long, it was because of the defective 


construction of the roads, Any water that did overflow 
would remain on the track, 1. e., on that portion of the road 
which the defendants were bound to repair. They called 
witnesses from a number of large towns where electric trams 
are used, who proved that it was necessary to use water to 
get rid of the dirt in the rails, because it spoiled the contact 
and caused sparking and slipping. Other witnesses proved 
that the water had not been the cause of any acci- 


dents. Mr. Justice Wright gave judgment for the 
plaintiffs, in the course of which he said :—" I 
am satisfied that the water system of cleaning 


tramways is a proper one. If there was a 
serious nuisance, it was only when the. company was 
experimenting a few days after the trams were opened ; since 
then any nuisance there has been, has been caused by the 
fact that the roads were flat and were not provided with 
proper gutters.” 

Another case of interest is Barnett and Another v. Poplar 
Borough (17 T.L.R. 461). In that case the plaintiffs 
brought an action to recover damages in respect of an injury 
caused to a van belonging to them, by coming in contact 
with one rail of a tramway belonging to the North 
Metropolitan Tramways Company. The rail stood up 
above the street owing to the alleged neglect of those who 
were responsible for the repair of the track. Under Sec, 28 
of the Tramways Act, 1870, it is the duty of the tramway 
company to repair that portion of the road which is between 
the rails—but by Sec. 29 the road authority and the tramway 
company have power to contract with each other in respect 
of such repairs. It was proved in this case that the defen- 
dants were under contract to do their repairs, and it was 
urged on behalf of the plaintiffs that this rendered them 
liable for the consequences of non-repair. This view was 
upheld by the Lord Chief Justice and Mr. Justice Lawrance. 
They relied on the case of Alldred v, West Metropolitan 
Tramway Company (1891), 2 Q.B. 398, in which it was 
decided that where a tramway company has entered into & 
contract with the road authority uuder the Tramways Act, 
whereby such authority has undertaken the repair of the 
portion of the road which, under Sec. 128, the tram- 
way company has to repair, the tramway company 18 not 
liable for injuries occasioned through non-repair of such 
portion of the road to a person using the same. The 
question whether an electric tramway company is bound to 
lay sand upon the track between the rails in fulfilment of their 
obligation to keep in good order and repair, has not yet been 
In Dublin, however, a prosecution 
of the Dublin United Tramways Company for not laying 
sand was successfully carried through, and the conviction 
was affirmed in the High Court. As it was a criminal cause 
or matter, the company were unable to proceed to a higher 
Court. We observe, however, that in an action which has 
recently been brought against the company for personal 
injuries sustained by the plaintiff in an accident on the 
tramway, the defendants are raising the plea that they are 
under no liability to lay sand. This case may, in the course 


of time, reach the House of Lords, who will be in a position 


to finally decide this important question. 
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EXPERIMENTS IN WIRELESS 
TELEGRAPHY WITH THE GUARINI AUTO- 
MATIC REPEATER. 


— + + 


BRUSSELS—MECHLIN—ANTWERP., 


Ur to the present, wireless telegraphy has been looked upon 
by electricians as an ingenious and remarkable discovery not 
possessing any great practical utility. They have always 
had two serious objections to urge against this system of 
transmission, viz., the possibility of intercepting communi- 
cations and the impossibility of transmitting messages to 
great distances. Quite recently Prof. Fleming stated in the 
Times that the last experiments made by Marconi between 
Poole, in Dorsetshire, and St. Catherine’s Point, in the Isle 


of Wight, prove that henceforward messages may be rendered ` 


incapable of interception, and that duplex wireless telegraphy 
is capable of realisation, at any rate in one direction. 

Again, Prof. Fleming, at his conference on February 12th, 
1901, at the Chamber of Commerce, Liverpool, announced 
the last results obtained by Marconi at a distance of 315 km. 
between the Lizard and St. Catherine’s Point. But these 
results related to communications over the open sea, the 
system, as we know, having failed on land. 

With regard to land communications, we give below the 
report laid before the Paris Congress, September, 1900, by 
Messrs. Blondel and Ferrié :— 

The inland experiments have been less brilliant. In the 
majority of cases captive balloons or kites have had to be 
employed in order to obtain sufficiently high antenne. 

In 1897 Mr. Slaby succeeded in receiving signals at 
21 km. with antennz of 500 metres supported by captive 
balloons, 

In 1898 M. Voisenat obtained good results at 10 km. with 
antenne of 40 metres. 

In 1899 Marconi, with the assistance of Capt. Bret and 


Capt. Kennedy, was able to communicate between Salisbury . 


and Bath, a distance of 54 km., by means of very high 
antenne supported by kites. It does not, however, appear 
that in the Transvaal, notwithstanding the announcement 
of the first results, much use has been made of the apparatus 
for wireless telegraphy which was sent over for military 
purposes, 

Lastly, experiments were performed under special conditions 
by M. H. Lecarme in a mountainous district between Mont 
Blanc and Chamounix (1899). The communication was 
very regular, notwithstanding the rocky nature of the ground 
and the want of conductivity in the ice which covers it. 
With a free balloon the results were equally interesting. 
Signals could be received in the balloon when the receiving 
antenna (50 m.) was parallel to the transmitting antenna 
(40 m.), and at a great height. Communication was thus 
able to be established at a distance of 8 km. and a height of 
800 m.” 

To these results must be added those obtained by the 
Allgemeine Electricitäts Gesellschaft with the Slaby-Arco 
system. This company succeeded in establishing com- 
munication by wireless telegraphy between their central 
station at Berlin and their cable works at Ober-Schénweide 
—a distance of about 15 kin. 

From what we have just said, it appears that up to the 
present it has not been possible, without the aid of captive 
balloons or kites, to communicate overland through obstacles 
to a distance of 41 km. (the distance which separates 
Brussels from Antwerp); in fact, not beyond 21 km. (the 
distance separating Mechlin from Brussels and Antwerp). 

M. Guarini’s experiments, the results of which we shall now 
sum up, are the more interesting from the fact that they are 
the first made overland between two populous towns like 
Brussels and Antwerp, the antenne being placed in the very 
heart of these towns, and, what is more, supported—the 
installations were merely provisional and consequently hastily 
prepared—by public monuments. 

No doubt in subsequent trials with installations arranged 
under better conditions M. Guarini will considerably extend 
the range of transmission for his overland apparatus. 

We must not, however, deceive ourselves on this point, for 
it is very certain that the range will not be extended inde- 


finitely, but that nature will, at a certain limit, place in. 


our path an impassable barrier. However great may be the 


energy at our command at a transmitting station, losses are 


inevitably incurred along the course of the Hertzian waves, 

which thus arrive at the receiver considerably weakened. 
These losses are mainly due to the production of heat during 
the passage of the waves through more or less resisting 
bodies, to their successive reflections and deviations over 
metallic substances, &c. | 

Radiation itself is a very important cause of weakening of 
energy. The height of the antenna increases with the dis- 
tance to be traversed ; therefore practicability of installation 
and the question of expense will be opposed to any consider- 
able increase of distance. The receiver itself, which is a 
tube of iron filings, or an imperfect contact, is a detector 


that can with difticulty be rendered perfectly sensitive to 
Hertzian waves. The progress that can be made in this last 
respect will always be insufficient, since, owing to the losses 
already mentioned, the Hertzian waves will become hopelessly 
indistinct at a certain distance from the station where they 
are produced. 

It would be a Utopian idea to try to concentrate the 
Hertzian waves within a certain determined area of space, in 
order to enable them to extend to any distance. The earth 
is round, and the waves are propagated in a stiaight line, as 
shown by Hertz’s experiment on the stoppage of electric 
waves by a metal screen. The sheaf of concentrated waves 
must be bent to follow the curve of the earth by successive 
deviations or reflections (fig. 1), and thus the series of losses 
begins. 

If we wish to dispense with the employment of deviators 
or reflectors, we can never raise the radiator sufficiently high 


1, 6. Antenne. 


2, 3, 4. Curvature of sea. 6. Sea water. 7. Sheaf 
of rays. 8. Sea bed. | 


Fira. 3. 


at the transmitting station, or the collector at the receiving 
station, to allow of communication between two stations, at 
the antipodes, for instance, 

There is therefore a limit to the distance to which messages 
can be sent without wires overland, mainly on account of the 
curvature of the earth. 

Thus the electric waves, although they may pursue their 
course over certain obstacles on the surface of the earth, are 
sooner or later stopped suddenly by the curvature of the 
earth itself. At sea the curvature of the earth has less effect, 
as the electric waves pass through the water (fig. 2), and in 
this case the absorption depends on the quantity of salt in 
the water. The curvature of the earth only intercepts wire- 
less telegraphy at long distances at sea when the electric 
waves come in contact with the bottom of the sea (fig. 3). 
On land the absorption resulting from intervening buildings 
and eminences is considerable, and a receiver placed under- 
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ground (fig. 4) is not affected at all, as has been proved by 
a recent experiment made by M. Eugene Lagrange, Pro- 
fessor of Physics at the Ecole Militaire, Belgium (Comptes 
Rendus de V Académie des Sciences de Paris, January 28th, 
1901). i 

Consequently we must have recourse to other means to 
solve the problem of wireless telegraphy to any distance. 

Ordinary electric telegraphy, nay, even the earliest electric 
telegraphy, gives a solution in the principle of relays or 
translators. 


The translator or repeater should be capable of receiving 


the electric radiations proceeding from a terminus or a 
relay, of imparting renewed energy to these radiations, and 
of sending them on to the other terminus or to another 


Fia. 4. 


relay station. For the solution to be practical we must not 
content ourselves with placing at this relay a receiver which 
will receive the message and a transmitter which will then 
send it on in the required direction. In fact, under these 
conditions, if at the departure station, for instance, the 
message required one hour’s manipulation, it would be 
delayed two hours at each successive relay—one hour for the 
reception and one forthere-transmission. So that if at the inter- 
mediate station there were five of these relays (which is quite 
a reasonable supposition, for duplex wireless telegraphy 
having already been realised in one direction by Marconi, 
we may be allowed to prophesy the realisation of quadruplex 
telegraphy, and so on, on the same principle), five operators 
would be required for the repetition service. 

Assuming that we can attain to 500 km. in direct trans- 
mission, to rend a message round the world we should 
require 80 intermediate relays, the circumference of the 
earth being about 40,000 km. Assuming the same duration 
for the manipulation and reception, 1 + 80 x 2+ 1 = 162 
hours would be required for the transmission, or nearly seven 
days. It is indispensable that we should have in the 
intermediate relay station a single apparatus to repeat the 
message at the same time that it receives it; this repetition 
should be effected automatically in order to save labour and 
time. Thus every automatic repeater consists essentially of 
a receiver and a transmitter, the transmitter being worked 
automatically by the receiver; our message will not then 
take much more than two hours to go round the world, the 
only delay being the time required to overcome the inertia 
of the various instruments, 


(To be continued.) 


CHOICE OF TYPE AND PERIODICITY FOR 
ELECTRIC TRACTION PLANT. 


By H. M. HOBART. 


DURING the last year or two a good deal has been written 
on subjects relating to the relative merits of rotary con- 
verters and motor-generators, low-speed and high-speed 
engines, and on parallel running. The three questions have 
a more decided bearing upon one another than appears to be 
realised. In fact, while the present article deals with no 
strictly new idea, it has been written as the result of a con- 
viction that the logical consequences of the experience of 
the last few years in these matters have not yet been 
clearly appreciated. Though many writers bring out 
interesting and useful conclusions, all seem to have missed 
the main point. 

Polyphase transmission systems with rotary converter 
sub-stations have now been installed in large numbers 
and operated with very gratifying resulte. Whatever con- 


siderable difficulties have been met with in their operation, 
have been attributable to lack of sufficiently uniform angular 
velocity in the prime movers. The writer quite disagrecs 
with a current opinion that * hunting” difficulties in rotary 
converters are ever due to causes other than those originating 
in this lack of perfectly uniform angular velocity in the 
prime movers ; at any rate, any other causes are of the most 
subordinate importance. Given a uniform angular rotation 
of the generators, the way is perfectly clear for entirely 
satisfactory operation of the rotary converters withont any 
damping or other equivalent auxiliary devices. A con- 
sideration of the matter of obtaining sufficiently close phase 
regulation in the generators, leads to the following 
observations :— | 

Two entirely different classes of generating plant are at 
present being advocated by engineers, and there is not the 
slightest likelihood that within less than several years elec- 
trical manufacturers will be relieved from the necessity of 
supplying apparatus of two altogether different types. These 
two types are respectively those for high speed and those for 
low speed engines. Take as-a representative instance the 
case of a central station to be equipped with several 
1,000-H.P. units. In the one case these will be arranged to 
run at, say, 250 revolutions per minute, in the other at 
about 83 revolutions per minute, In the former case the 
problem of operating rotary converters satisfactorily is greatly 
simplified. The customary lowest limit for the periodicity 
is 25 cycles per second. This—for the speed assumed— 
requires but 12 poles. A further customary requirement is 
that the phase deviation from perfect uniformity shall never 
exceed 2°5°, or 0'7 per cent. Hence the displacement in 


‘space from the positions corresponding to absolutely uniform 


angular rotation must not exceed — oen = 12 per 


cent. of the entire circumference. With an engine exerting 
a fairly uniform turning moment, and at the relatively high 
speed of 250 revolutions per minute, this should not require 
an excessively large fly-wheel. The case would be very 
different for the low-speed generator. At 83 revolutions 
per minute 36 poles would correspond to 25 cycles per 
second, and the angular deviation from uniformity would 
have to be less than 04 per cent., which for the low speed 
of 83 revolutions per minute would, for the best of such engines, 
require a tremendous fly-wheel. In practice a less close 
degree of regulation would probably be decided upon, and the 
rotary converters would be made to run satisfactorily by 
wrought-iron  pole-faces, damping plates, or  pole-face 
damping windings, or the generators might be equipped 
with similar devices. But these will not result in so 
satisfactory working as would be the case with a plant in 
which no such troublesome tendencies exist, Moreover, at 
least 1 per cent. or 2 per cent. of energy would doubtless be 
dissipated in such devices. For the low speed plant the 
writer would be inclined to lower the periodicity to, say. 
one-third of the present customary minimum value—z.e., to 
84 cycles per second, and to employ generators with but 
12 poles. At this low periodicity, step-down transformers 
would be very expensive, and the writer would abandon 
rotary converters and equip the sub-stations with 6-pole 
high potential synchronous motors running at 165 revolutions 
per minute, direct connected to first-class 600-volt railway 
generators. ‘The lower efficiency of such a set—as compared 
with step-down transformers and rotary converters—would 
be so nearly offset by the decreased energy requiring to be 
expended in devices for overcoming hunting, as to bring the 
commercial efficiencies of the two plante within 2 per cent. 
or 3 per cent. of one another. It must also be remembered 
that there are two distinct difficulties thus overcome, or at 
least greatly modified—first, the paralleling of the generators 
with one another; and, secondly, when that is successfully 
accomplished, it still remains an open question whether the 
combined parallel running is sufficiently free from angular 
deviations to deliver satisfactorily constant periodicity to the 
rotary converters. The writer agrees with the views of 
some other engineers that it is open to question whether 
the most liberal of fly-wheels will necessarily lead to 
satisfactory parallel running of the generators. Quite con- 
trary, however, to the general opinion, the wriler believes 
that the larger the momentum of the rotor of the rotary con- 
verter, the more independent will it be of these disturbing 
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tendencies. This latter opinion, however, does not affect the 


conclusions reached in the present article. 

Of the higher cost of sub-station motor- generators as com- 
pared with step-down transformers and rotary converters, I 
may say that the great simplification in switchboard appa- 
ratus, the less need for close regulation in the high tension 
mains, the dispensing with all auxiliary devices required for 
voltage adjustment and the far less skilled attendance 
required, will largely or altogether offset the difference in 
cost. Moreover, the railway generator employed in the sub- 
station would be of the normal construction best suited for 
the requirements, and such a machine of the highest grade 
may, owing to standardisation and keener competition, be 
obtained from the manufacturers at a cost much less in 
excess of that of a rotary converter than that represented by 
the intrinsic values of material and labour in the two 
machines. 

In concluding, the writer would sum up his opinion as 
follows: For future traction. projects, the rotary converter 


should be superseded by the motor-generator, and the 


periodicity should be still further lowered for the case of 
very slow speed steam engines; but it may often still be 
advantageous to employ rotary converters, and at 25 cycles 
per second, for plants where the generators are direct con- 


CURRENT SPECIFICATIONS. 


LXIIL—KINGSTOWN LIGHTING PLANT. 


SUMMARY. 


Extent of Contract.—Contract No. 2.—Equipment of an electricity 
supply station. Contract No. 6.—Supply and erection of 60 arc 
lamps and pillars for public lighting. 

System Employed, — Direct currect three-wire low tension system, 
with balancers and accumulators, the voltage across outers at station 
being 500 volts. 

Tupe and Number of Boilers.—Three to be supplied, of Lancashire 
type, each 30 ft. long by 7 ft. 6 in. diameter, to conform with latest 
standard practice. 

Working Pressure.—160 lbs. to syuare inch. 

Type of Fuel Economiser.—'To be either of Messrs. Green’s or 
Lowcock's manufacture, having ‘two sections, each containing 


96 tubes. 


Method of Driving Scraper.—By means of electric motor, for 


which, with accessories, the sum of £40 is to be provided in tender. 


Type of Boiler Fred Puinps.—To be of differential single-acting 
type, Messrs. Weir's or other approved make. 

Number and Size of Feed Pumps.—Two to be provided, each to be 
capable of pumping 1,800 gallons of water against a boiler pressure 
of 160 lbs. per square inch. 

Type and Size of Feed Water Heater.—To be of Berryman or 
other approved type, capable of heating 1,800 gallons of water per 
hour to a temperature of not less than 200° F. 

Number and Size of Steam Dynamos.—Two of 150 Kw. output and 
one of 75 kw. output. 

Type of Engines.—To be either compound or triple expansion at 


opion of tenderer, with preferably three cranks at 120° distance 


e 

Speed. —Left optional with tenderer. 

Range of Governing.—Not to allow the speed to vary more than 
3 per cent. on either side of normal between full load and no load. 

Voltage of Generators.—Dynamos to be shunt wound, capable of 
working with constant speed at any voltage between 480 and 530 
volts. Machines may be either two- -pole or multipolar at option of 
tenderer. 

Permissible Temperature Rise. Not to exceed 70? F. above 
atmosphere after six hours’ run at normal full load. 

Specified Steam Conswmption.—When working exhausting to 
atmosphere with 155 lbs. pressure, the steam consumption per 


‘kilowatt-hour at full load must not exceed for the 150-kw. set 33 lbs., 


or for the 75-gw. set 34:5 lbs. 
Bonus and Penalty for Steam Consumption.—£50 per 11b. of stent 
for 150-Kw. set, and £25 per lb. of steam for the 75-kw. set, and 
pro rata for fractions of A pound. Two and one-half per cent. 
margin to be allowed before bonus or penalty commences. 

Capacity of Motor Balancer and Booster.—To consist of four 
machines, two to act as balancers, each capable of developing 


105 amperes at 265 volts, the other two as boosters, each to give up 


to 150 amperes at 100 volts, the speed of the combination not to 
exceed 900 revolutions per minute. 
Type of Switchboard.—To be fitted with instruments as specified, 


and to be suitable for two 150-Kw. and one 75-kw. dynamos, motor 


balancer and booster, ceils, and eight feeders, all arranged to supply 
a three-wire direct current system. 
Cupacity of Battery.—To have a capacity of not less than 600 
ampere-hours when discharged at an eight-hour rate, with a terminal 
to have a capacity 
of 540 ampere-hours when discharged in three hours, 


Conditions of Maintenance —Six months’ maintenance from date of 
completion to be included in tender, and purchaser to further have 
option of asking contractor to maintain the battery to full rated 
capacity for a term of years at the sum per annum stated in tender. 

Type of Arc Lamps.—To be double carbon direct current 12} 
ampere lamps, of Brockie-Pell, PEDEM or other well 
known and approved type. 

Number Required.—60. 

Type and Number of Standards.—60 required, of Messrs. 
McFarlane’s manufacture or other maker of equal repute, each 27 ft. 
6 in. high. 

Type of Incandescent Lamp Fittings.—Two glow lamp fittings and 
suitable brackets to be fitted to each are lamp pillar. — . 

Specified Date of Completion.—Boiler section, four months; 
remaining section, six months from receipt of order. 

Penalty for Late Completion.—One-half of 1 per cent. per week of 
contract price for each section. 

Specified Terms of Payment.—80 per cent. of value of work 
delivered on site, 10 per cent. one month after works have been 
taken over by contractor, 10 per cent. six months later. 

Period of Maintenance.—Six months from date of completion 
against all defects due to faulty workmanship or material. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—Acceptable. See 
comments below. 

Amount of Sureties.— Two to be provided to be bound jointly and 
severally in & sum equal to 15 per cent. of accepted tender. 

Arbitration Proposals.—None. 

Date for Receipt Ten ders. May 29th, 1901. 


Messrs. Kincaid, Waller & Manville, the consulting 
electrical engineers to the Corporation of Kingstown, are 
responsible for the preparation of this specification. 

Looked at from a technical standpoint, it is one of tlie 

best we have examined for a long time. For instance, the 
boilers are specified to be of a definite size and of Lancashire 
type, and particulars are given as to the tests the materials 
are to undergo, and the mountings which are to be supplied, 
but there are no vexations stipulations as to the evaporative 
duty of {these particular boilers, The engineers know that 
given a boiler of the size, type and quality specified, it 
will fulfil their requirements, and are satisfied. The means 
to be adopted are stated, given these they will accept 
responsibility for the resulta, 
In the same way the engines and dynamos may be of any 
well-known types. It is open to tenderers to offer com- 
pound or triple expansion, and a preference is expressed for 
three-crank engines, but with this exception the engineers 
are content to specify the results to be obtained, leaving the 
means by which this is done optional with tenderers. No 
limits of speed are stated with the steam dynamos, but the 
steam consumptions which will be guaranteed at full, three 
quarter and half load, are to be clearly stated. At full load 
working non-condensing with 155 lbs, steam pressure at stop 
valve, the steam consumption per kw.-hour shall not 
exceed 33 Ibs. for the 150 Kw. set, and 344 lbs. for the 75 
KW. set under a bonus and penalty of £50 and £25 per 
complete pound of steam variation, and pro rata for fractions 
of a pound, a margin of 2j per cent. being allowed before 
the stipulations become operative. 

The motor balancer and booster consists of four machines 
having their armatures rigidly connected together, the two 
balancing machines each having an output of 25 Kw., and 
the two boosters each & maximum output of 15 Kw. 

The battery, it will be noted, has to have a terminal volt- 
age of 510 volts at the end of an eight hours’ discharge, a 
capacity under these conditions of 600 ampere-hours, and 
after six months’ free maintenance a price is to be quoted for 
annual maintenance up to full rated capacity. 

The arc lamps are to be of the double carbon 32-hour 
burning type, of a well-known make, to be approved by the 
engineers, 

Dealing with the general conditions, in many respects they 
follow the suggestions made by the Joint Committee of the 
Municipal Electrical Association and the Electrical Plant 
Manufacturers’ Association. 

The penalty for late completion is one-half of 1 per cent, 
of the value of the contract price for the work to be done by 
any particular contractor; the period of maintenance is six 
months from completion, and the powers of the engineer in 
respect to interference with the contractor's a i a are 
satisfactory. 

The contractor must agree to pay the wages and to 
observe the hours of labour agreed upon and recognised by 
the trade union and local association of employers as fair for 
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the district in which the work is to be carried out. This 
can easily be accepted by all manufacturers of repute. As 
usual, however, in all specifications issued by this well-known 
firm, there is no provision for arbitration in cases of dispute, 
it being distinctly stated that, in the event of any dis- 
agreement, the decision of the.engineers shall be final and 
binding upon all parties. 

We do not consider such a stipulation just, and recom- 
mend that exception be taken to it by all firms tendering ; 
as a matter ^f principle, it should be, as a final resort, open 
to either contractor or purchaser to appeal in case of a 
dispute, to an entirely independent authority, and no matter 
how eminent, or of what high standing any firm of con- 
sultants may be, by reason of the terms of their engagement 
to the purchasers, they cannot be entirely * independent " in 
the sense in which the word is used in this connection. 


Å- 


LEGAL. 


ATKINS & APPLEGARTH v. CASTNEBR-KELLNER ALKALI COMPANY, 
LIMITED. ; 


JUDGMENT in this action, which was to restrain infringement of the 
plaintiffs’ patent, was given by Mr. Justice Buckley on Thursday, 
the 16th inst. * 

His LogDsRHI said that the patent to which this action related 
was a patent, No. 20, 768, of 1890, granted to the plaintiffs for 
improved means and apparatus for separating alkaline and earthy 
metals and other products from the salts of such metals, or from 
other substances containing them. The questions which he had to 
determine were first, whether these letters patent were valid; 
and secondly, if they were valid, whether the defendants had 
infringed them. The question cf validity subdivides itself into 
questions of anticipation and utility. The process with which he 
had to deal was one in which a solution of sodium chloride in water 
is subjected to an electric current while iu contact with mercury, 
with the result that the sodium in solution is precipitated into the 
mercury and forms an amalgam, while the chlorine is driven off in 
the form of gas. At the date of the plaintiffs’ patent it was well 
known that when such a solution was subjected to electrolysis it was 
split up, the chlorine being liberated at the anode pole while the 
metal was liberated at the cathode pole of the cell in which tbe 
decomposition took place. And it was also well known that if the 
cathode was composed of mercury, sodium was driven into the 
mercury so as to form an amalgam. Further, it was known that by 
heatiug the sodium amalgam with water (although this was to some 
extent in question between the parties), or by further subjecting the 
amalgam in water to electricity, the sodium might be separated 
from the amalgam in the form of caustic. At the date 
of the plaintifs patent there existed patents of three 
ps which were pleaded by the defeudants as anticipations. 

irst, those of a man named Nolf, in 1882 and 1883. His process, 
shortly stated, was to use as a cathode a layer of mercury 1 centi- 
metre in thickness lying at the bottom of the apparatus, and pass 
from carbon anodes a current of electricity through a salt solution 
so aa to drive the sodium into and amalgamate it with the mercury, 
and periodically to receive the sodium in amalgam by opening the 
cock of a small tube at the bottom of the apparatus. He knew that 
it was necessary to remove the amalgam before it had become 
charged with too much sodium, and told them so to remove it. It 
was a process of electrolysis with a mercury cathode 1 centimetre 
in thickness, with periodic removal of the mercury when charged 
and not too highly charged with amalgam. The next was that of 
Petri, in 1886. His object was to obtain ferricyanide of potassium 
by electrolysis with a mercury cathode. The material point as 
regarded this patent was that the flow was to be or might be 
not intermittent as in Nolf, but continuous, The third wasa patent 
of Donkin of 1888. His object was to obtain amalgam of sodium 
and quicksilver for the purpose of using it in the amalgamation of 
gold and other ores. He used an electrolytic cell of some non- 
conducting material with a layer of quicksilver on the bottom as a 
cathode. Above was a solution of chloride of sodium, and a 
carbon anode, and by electrolysis he caused the sodium to be 
nbsorbed by the mercury cathode. He described how by making 
cells and fixing pipes in the sides of the cell below the upper 
surface of the quicksilver, he could directly connect the main body 
of it to the quicksilver in an amalgamater, and canse a circulation 
of the quicksilver to and from the cell and the amalgamating device 
by means of a suitable pump. In this state of knowledge the 
plaintiffs’ patent was granted in 1890. At page 30, lines 23 to 28 
of their specification, they stated the knowledge which they 


admitted to have existed at that time, and went on to say that 


theretofore it had not been found possible, by which they meant, as 
appeared by what followed, industrially or commercially possible, 
to apply the electrolytic process to the purpose of separating 
metals frou their salts, because as they said (but he thought 
erroneously) counter-electromotive force had becn set up at the 
cathode by the metal and hydrogen to such an extent that the 
electromotive force required to effect the decomposition and deposit 
the metal in ópposition to the electromotive force had been out of 
proportion to the industrial result obtained. This statement of the 
reason for the impossibility or difficulty which they alleged thereto- 


fore to have existed was, he was satisfied, erroneous. The counter 
electromotive force was not the difficulty. It was constant, or nearly 
constant, being 3:2 of a volt at starting the process, and increasing by 
no more than 02 of a volt for every additional one-tenth of 1 per cent. 
of sodium forced into the mercury. But the fact that the patentees 
misconceived and misstated the theory did not, he thought, 
invalidate their patent. Their theory might be wrong, but if their 
process and apparatus were right, their patent might be supported, 
notwithstanding their faulty theory. He passed on then to consider 
what, upon the true construction of their specification, was the 
invention which they claimed to have made. At the outset it was 
necessary to determine with exactness the meaning with which these 
patentees used the word “cathode.” By derivation, cathode meant 
simply “ way out," but in the language of electricians it had come 
in strictness to mean the frst or earliest point at which 
the electricity got access to the way out. According to this strict 
definition, the cathode would be a point or a superficies, but elec- 
tricians did not always use the word, and he was satisfied that these 
patentees did not use the word in the strict sense; what they mı ant 
by their cathode was not the superficies of the mercury or any 
superficies, nor was it the mercury apart from anything else. It 
was, in their language, a body of definite thickness and of compo- 
site character, composed partly of mercury and partly of a metal 
chamber or band supporting the mercury, or over which the mercury 
flowed. Tọ show that this was so, he referred to a few places in the 
specification. They there spoke of the mercury flowing over the 
surface of the cathode which might or might not be itself amal- 
gamated with mercury. They also spoke of the amalgam s 
moving while still forming a part of the cathode and of the metal 
being renewed continuously from the surface of the cathode. Then 
they spoke of retarding the descent of the mercury over the surface 
of the cathode. Other like passages might be referred to. That 
upon which the mercury was to be supported was always 
to be metal. The cathode in this patent was always either 
metal or mercury supported by metal. With a cathode, there- 
fore, such as he had descrited, the patentees’ object was as 
stated in the specification to provide means and apparatus for 
obtaining “on a practical scale” the metals without requiring “ so 
great an amount of power" as would be required by the use of 
ordinary electrolytic apparatus. The emphatic words here were “ons 
practical scale,” and without requiring “ so great an amount of power.” 
The object was to get on a practical scale that which they admitted 
could already be obtained on a scale not practical, and to obtain 
that with a saving of power. The essential points were a practical 
scale and economy, and if the patentees did not achieve those two 
results in a new way, or in fact, it appeared to him that their patent 
failed. Shortly stated, then, what was the process which they 
indicated ? The process was one by which, with the use of such 
apparatus as they pointed out, the mercury whilst exposed to 
electrolytic action was to flow continuously. He could not find 
that they said that the process required that it should flow 
rapidly, or at such speed that it left the electrolytic chamber 
when it had attained a definite richness. Beyond the fact 
that the mercury was to flow at an undefined rate, there was nothing 
to indicate that it was to leave the cell while the percentage of sodium 
was still very small or of any defined amount. He could find only that 
it was to flow, and that it was to flow over metal. The patentees 
did not rely upon stirring or mixing with a view to homogeneity. 
Their point was continuous moyement of the mercury cathode, with 
a view, not to mixing, but to removal from the electrolytic cell. 
And upon the question of rapidity of flow, he found that, so far from 
the patentees emphasising the necessity of speed, at page 4, line 24, 
of the mercury flowing "comparatively slowly," they indicated 
means which were to be, or might be, taken for the purpose of 
retardation. Then, for instance, at page 5, line 4, they told them 
that, to retard the descent of the mercury, the cathode might be 
made with horizontal corrugations, as shown in fig. 4, and that by 
this means the time of desceut might be considerably prolonged. 
Aggin, at page 5, line 13, they told them that, in place of keeping 
fig. 1 in a vertical position, you might incline it at any desired angle. 
This would, of course, diminish the effective force of gravity, and 
produce some retardation. There was another consideration which 
pointed in the same direction. The plaintiffs provided for a porous 
partition, whose function was to prevent caustic, whose formation 
they contemplated on the cathode side of the partition, from reaching 
the anode. From this it was plain that they did not contemplate 
that the flow should be so rapid that caustic should not have had 
time to form before the flowing mercury and amalgam left the cell. 
The conclusion he drew was that the patentees did not know, and 
left the public to find out, whether speed was advantageous or 
injurious for the process which they described. They summed up 
the matter at page 5, line 35, by saying that any arrangements or 
apparatus which would allow of the use of a flowing or moving 
mercurial cathode might be employed. Their claims then were 
first, for the improved means which consisted of using electrolysisin 
an apparatus, the cathode pole of which was composed more or less 
of flowing or moving mercury, or body of mercury, substantially as 
described; secondly, the method of employing mercury at the 
cathode pole, which consisted in causing the mercury to flow of 
move over, on, or with the surface of the cathode pole substantially 
as described ; thirdly, constructing the cathode pole with means for 
causing a thin stream of mercury to flow over, on, or with the acting 
surface of the catbode pole, substantially as described and illus- 
trated in the drawings. His Lordship thought that this was a claim 
for a process by which the patentees asserted that they could on 
practical scale and with greater economy obtain the desired me 

if flowing mercury was employed as the surface of the cathode, buf 
he did not find that they knew or described the rate of discharge ot 
the flowing mercury from the electrolytic cell which was necessary 
for success, either by indicating the speed at which it was to be 
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caused to flow, or by indicating at what point of richness of the 
amalgam the flowing cathode must be made to leave the cell. 
Pausing, then, he asked himself what in the process described was 
new to anything which Nolf, Petri, and Donkin had done? They 
had all hy electrolysis formed amalgam of sodium and mercury, and 
they had all removed it from the cell in which it was' obtained. 
Nolf removed it iutermittently, Petri removed it continuously, 
Donkin had removed it either intermittently or continuously, he did 
not say which. The plaintiffs removed it continuously, but they 
did not say with what speed of continuity. He failed to find in 
the process which the plaintiffs claimed any new invention which 
was not found in the process previously described. He passed next 
to the question of utility. On this point he did not forget that 
which he learned in the Welsbach Company v. the New Incandes- 
cent Company, and there endeavoured to express; but the utility 
he had to investigate was not necessarily commercial utility or 
competitive utility, but utility for the purpose of the patent law. 
As regarded this patent, the essential utilitv consisted, iu his judg- 
ment, of two things. First, that the patentees adopting a known 
process, undertook to show the public how to effect, on a practical 
scale, that which could be effected before, but not on a practical 
scale; and secondly, that the way they indicated should be one 
which effected an economy of power. Did the patentees show 
how to effect the object on & practical scale? Their object was 
to separate sodiam—and sodium hydrate—from sodium chloride. 
They left it in doubt whether sodium or caustic was their principal 
product. It was plain that they intended fo get sodium amalgam, 
and they expected to get caustic. But he would assume that they 
wanted to get the latter as well as the former, and not 
merely to get the former with a view to subsequently obtaining 
the latter from it. Did they obtain one or both on a practical 
scale, or to an extent greater than was attainable by methods 
previously described? The answer was in the negative. 
The efficiency of the plaintiffs’ apparatus was about 50 percent., and 
of this about one-half consisted of caustic, but caustic so mixed 
w:th brine as to be commercially of little or no value. The process 
of Donkin had an efficiency of about 90 per cent. It was plain that 
the patentees expected to get caustic in their electrolyte, for 
the very object of the porous partition was to prevent the 
caustic reaching the anode and from doing mischief. The 
plaintiffs’ process, in his judgment, was not useful as indicating 
anything by which caustic could be obtained with greater 
efficiency than by previous methods. The next point was, did the 
err effect what they claimed, viz., a saving of electric power? 

e did not consider that question could be answered in. the 
affirmative, and on these grounds he thought the defendants failed 
as regarded utility. Lastly, on the question as to infringement, 
his Lordship having described the apparatus used by the 
defendants, said that, assuming in the plaintiffs’ favour that a 
patent for a continuous flow in one direction of mercury over a 
metal base was valid, the defendants did not adopt a continuous 
flow in one direction, they did not adopt a compound cathode of 
which some part was a metal base, but theirs wae an apparatus of 
which it was the essence that the cathode should be mercury only, 
and that the base should be of a non-conducting material. In his 
judgment there was no infringement, and for these reasons he 
thought the plaintiffs’ action failed, and he accordivgly dismissed it, 
with costa. 


RIVER PLATE CONSTRUCTION COMPANY. 


In the Chancery Division before Mr. Justice Farwell on Saturday, 

the matter of an arbitration between the River Plate Construction 

hon d. Limited, James Capel & Co., and Charles Bright was 
eard. 

Mr. C. E. E. JExK Ns, K.C. (with whom was Mr. Schiller), said 
there were four applications by Mr. Bright, the first two of which 
were a motion to set aside the award or in the alternative to have it 
remitted ; and secondly, an application to discharge the order 
muking the award a rule of the Court. In a short preliminary 
statement, counsel said the story might be taken to start, for this 
purpose, with Mr. Charles Bright, who was a citizen of the United 
States, and who was the owner—in equity at all events—of the 
whole of the share capital of the company called La Sociédad Com- 
mercial de Monte Video. This company owned the tramways in 
Monte Video, the undertaking being worked by horse traction, and 
in addition to the usual assets accompanying such an undertaking, 
as horses, carriages, stations, and so forth, it had assets not con- 
nected with the tramways, the most important of which was an 
hotel. Mr. Bright having entered into the contract to purchase all 
the shares in the company, came over to England and entered 
into negotiation with certain financial groups with a view 
to turning this  horse-traction tramway company into an 
electric traction undertaking; and, eventually, when all the 
work was done,a public company was formed to take over the 
undertaking, and he anticipated making a profit out of the trans- 
action. In this connection he was introduced to a firm of brokers, 
Messrs. James Capel & Co., and a financial scheme was devised of 
this nature :—It involved the formation of two companies, one of 
which was formed, and one not yet formed. In order to get the 
necessary funds, they formed the River Plate Construction Com- 
pany, Limited—which was a party to these proceedings—on 
August 10th, 1899, and it was registered in the usual way under the 
Companies’ Acts. It had a capital of £120,000 in 1,200 ordinary 
shares of £100 each, and 1,200 deferred shares of 1s. each. The 
sum of £126,000 was to be provided by Messrs. Capel, which was 
to be applied in subscribing for shares in this Construction Com- 
pany. Then the money, the actual cash, was to be applied in 
paying for the shares which Mr. Bright had agreed to buy in La 


Sociédad Commercial. Then the necessary steps were to be taken 
towards obtaining authority to turn this horse tramway into an 
electric tramway. Incidental to that arose questions as to the con- 
cession. There were iu reality two concessions—one in perpetuity, 
and one for 50 and 25 years; but what the company aimed at was 
the consolidation of the two concessions into one concession for 75 
years. When that was obtained, and the necessary work done for 
conversion into an electric undertaking, a large company would 
be formed which would take over the tramway undertaking; 
but not the other assets, the chief of which was the hotel. 
These somewhat elaborate arrangements were put into an 
agreement, which was entered into on August 10th, 1899, the 
parties to which were Mr. Bright, the Constroction Company, 
and Messrs. Capel, the brokers. "There seemed to be some dispute 
on the evidence whether, at the time when Mr. Bright signed 
it—he was the first person to sign it—and before he actually put 
his pen to it, the company had been registered or not. Counsel did 
not think it mattered whether it was registered then or later on; 
but the agreement had never heen sealed by the company. Counsel 
read the agreement, and went on to remark that Mr. Brigbt went 
out to Uruguay to wet from the municipality the consent to electric 
traction. The parties to the agreement were aware that the muni- 
cipality had no power to grant a concession for such a length of time 
as 75 years. 

Mr. UP;oHN, K.C.: That is not admitted. 

Mr. JENKINS proceeded to say that Mr. Bright su ceeded in 
obtaining the concession for 75 years, and completed his contract on 
conditions which the other side admitted were satisfa-tory. The 
award of the arbitrator (Mr. Chadwyck Healey) directed Mr. 
Bright to pay to Messrs. Capel £60,000 as purcbase money for shares 
to tbe like nominal amount in the Construction Company, being 
half the ordinary shares to the nominal value of £120,000 in the 
same company, and that Mesars. Capel should, on receipt of the 
£60,000, transfer to Mr. Bright ordinary shares to the nominal value 
of £60,000 as fully paid, aud that such trausfer should forthwith be 
registered by the Construction Company. Counsel argued that the 
arbitrator had not properly determined tbe matters in dispute, and 
that the award should therefore be remitted. | 

His LonpsHrp, without calling on Mr. Upjohn (who with Mr. 
Hume Williams, K.C., and Mr. MacSwinney represented the other 
parties) refused the application, defending the propriety of the 
course taken by the arbitrator in & 35 days' hearing. He also dis- 
missed the second motion to declare the award void on the ground 
of uncertainty, and the third and fourth motions that he had not 
properly heard and determined the matter in dispute, or that the 
award was bad on the ground of ambiguity. It was not for his 
Lordship to say that the arbitrator should have accepted evidence 
from a Uruguayan lawyer. Even if he made a mistake in this 
respect, it was no ground for setting aside the award. 

Mr. JENKINS eaid he would like time for Mr. Bright to consider 
whether he should take the matter further. | 

His Lorpsuip said that as it was a matter of £60,000 to Mr. 
Bright, he would give leave to appeal. 


THE CHLORIDE ELECTRICAL STOBAGE SYNDICATE, LIMITED v. 
FrTCH. 


In the Chancery Division of the High Court of Justice on Saturday, 
before Mr. Justice Cozeus-Hardy, Mr. S. Smith, on behalf of the 
plaiutiff compauy, applied for an injunction in this action to 
restrain the use by the defendant of a secoudary battery in au elec- 
tric launch running ou the Thames, which it was contended was 
made in breach of the Rhodin patente. The plaintiff company 
owned the English rights of these pateuts, and the battery made 
under them was known as the “R plate battery." The defendant, 
for whom Mr. Fitch appeared, had bought the battery, not knowing 
that it was an iufringement, or that it was not made by the English 
owners of the patent. The defendant consented to an order against 
him, which his Lordship made. 


ELECTROLYTIC PLATING APPABATUS COMPANY, LIMITED, v. HENRY 
HOLLAND & Co. 


Ox Tuesday last Mr CoLerax mentioned this case to Mr. Justice 
Grantham in the King’s Bench Division. He said it stood 50 out 
of that day's non-jury list, aud his application was that a day should 
be fixed for the hearing of the case, inasmuch as it was a very 
important patent action that would take a great length of time, 
there b:ing many witnesses to call. 

His Lonpsur said it was of no use asking him to fix a particular 
day for the hearing, because the case could not be reached this side 
of the Whiteuutide vacation. 

Mr. ConLEFAx said he would be glad if his Lordship would fix 
June 13th for the hearing. At any rate, he hoped it would not be 
heard before June 13th. 

His LonpsHIP said he did not think he could do that, but would 
allow the learned counsel to have an opportunity of making an 
application later on. 


Austria.— Felten & Guilleaume, Fabrik Electrischer 
Kabel, Stahl & Kupferwerks Gesellschaft is the name of a company 
Taa has just been formed in Vienna with a, capital of»6,00u,000 
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PARLIAMENTARY COMMITTEES. 


DERBYSHIRE AND NOTTINGHAM ELECTRIC Power BILL. 


THE Select Committee of the House of Commons, under the 
chairmanship of Sir Wm. Houldsworth, which has had various 
electric power Bills referred to it for consideration, last week con- 
sidered the Derbyshire and Nottinghamshire Electric Power Bill. 
The petitioners against the Bill were the Derbyshire County 
Council, the Derby Corporation, Mansfield Corporation, Chesterfield 
Corporation, Worksop Corporation, Derwent Valley Water Board, 
and the Urban District Councils of Alfreton, Baslow, Belper, 
vast wood, Heanor, Matlock, Matlock Bath, North Darley, Works- 
worth, and Hucknall Torkard. 

Mr. Pember, K.C., who, with Mr. Russell, K.C., Mr. Egerton 
Bridges, and Mr. A. V. Frere, represented the promoters, said that 
the schame embraced the whole of the counties of Nottinghamshire 
and Derbyshire with the exception of an area south of the river 
Trent, and except that part of Derbyshire which lay to the north- 
west of the boundary between the Unions of Bakewell and 
Chapel-en-le-Frith. The Bill was promoted by the great manu- 
facturers of the district, and was framed on very similar lines to the 
South Wales Power Bill of last session. The proposed capital was 
£1,800,000 share capital and £600,000 borrowing powers, and they 
had a list of manufacturers supporting the scheme, numbering some 
400, and whose business involved a capital of some 20 millions. 
The district proposed to be supplied had an area of 1,570 square 
miles, with a population of over 1,000,000, and including nearly 
600 works, including pits. There were a great number of local 
authorities in the district, but only three were at present in the 
position to supply electric power, although 11 of them had the 
power to do so. The total area of these three districts was 31 miles, 
but they were only in a position to supply 10 miles. The other 
eight local authorities with power to supply had an area between 
them embracing 97 square miles,so that the Committee would see that 
in the area proposed by the promoters there were 1,473 square miles 
totally unprovided with facilities for obtaining electric power. In 
several cases the promoters had made arrangements with the local 
authorities who consequently were not opposing the Bill. It was 
proposed to erect generating stations at Colwick, Trowell, Newbold, 
and Warsop. It was believed that there were many decaying 
industries now carried on by hand which would be revived if there 
was a supply of cheap electrical power. They had nearly 200 
petitions from public bodies in support of the scheme. The present 
Bill presented great points of difference to the General Power 
Distribution Bill of 1898, which was promoted by a group of 
American speculators, because then nearly all the villages were 
opposed to it, whereas now they had most of the villages with them. 
Arraugements had been made with many local authorities. Not- 
tingham had seen the advantage of taking the electricity from the 
promoters in bulk, instead of embarking on a large capital expendi- 
ture, although the Corporation already had an electric installation 
on which they had spent £178,000. Retford and Mansfield had 
been arranged with, and Ilkeston would take a supply in bulk. 
With regard to the opposition of Chesterfield, the Corporation 
had only powers to expend £25,000 on an electric light scheme, 
aud their rates were 7e. in the pound, while they had a Bill before 
Parliament to spend £200,000 on municipal purposes. On the other 
hand, the ratepayers supported the company's proposal to supply 
Chesterfield in bulk. Tne petition of the Derby Corporation stated 
that the Corporation had spent £120,000 on their electricity under- 
taking, and had laid 13 miles of mains. The company, however, 
would prove that they could supply at & cheaper rate than the 
Corporation, and he contended that the Corporation had no right to 
set up à monopoly for the supply of electrical power. They had 
failed to briug about an agreement with the Derbyshire County 
Council, but he could not see why that Council eould not accept 
the same clause as had been agreed with between the promotera and 
the Nottingham Corporation. With respect to the opposition of 
various urban councils, they wanted an absolute veto, and tbat the 
promoters could not agree to. As to the petition of the Worksop 
Corporation, the Corporation were only empowered to raise £15,700 
for their electrical undertaking, and consequently would only be 
able to supply current for lighting within the town. 

Mr. J. SWINBURNE, C.E., was called for the promoters, and said 
the scheme was a very simple one. It was intended that steam 
engines should drive the dynamos at first, but probably gas would 
be used later on. He considered the area of supply well chosen 
from the poiut of view of fuel and meters. He believed that the 
large firns in England which had put down large installations 
would never have done so if such schemes as the one being con- 
sidered had been proposed earlier. Witness proceeded to describe 
in detail the situation of the proposed generating stations. 

Mr. KEEN, representing the Chesterfield Corporation, intimated 
to the Committee that an agreement had been entered into with 
the promoter of the Bill, and that therefore they no longer opposed 
the preamble. ö 

Mr. RussxLL said that Chesterfield had been given a similar 
clause to Mausfield. 

Mr. SWINBURNE, in further evidence, expressed his belief that the 
company would be able to supply electric power at a cheap rate and 
certainly at a cheaper rate than a local authority because the local 
authorities would not possess the same facilities for supplying. 

In cross-examination by Mr. ACWORTH (who represented the 
Derby Corporation), Witness said that he was not aware that Derby 
had got a 3,000-x W. scheme, but if they had it would be getting on 
to what he would call an economic scheme. If Derby supplied 
energy for motor purposes at 14d. per unit, he considered that very 


good. He thought it would pay Derby to take its supply in bulk 
from the promoters. | U 

The Duk& oF NEWCASTLE, who owns large estates in Nottingham, 
gave evidence in support of the Bill. Difficulties had been experi- 
enced in establishing factories in districts owned by him, and he 
considered the supply of electric power would bring ahout the 
establishment of factories. ' 

Mr. ARNOLD Lupton, C.E., gave evidence to the effect that the 
district intended to be supplied was a very suitable one for such a 
scheme, and the sites for the generating stations were favourably 
situated for the cheap production of electrical energy. It was 
intended to provide 60,000 E. H. P.,; allowing 10 per cent. 
extra for spare plant, mains, &c., and providing for a loss of 15 per 
cent. in transmission. He estimated that the land, levelling, 
walling, roads, preliminary and Parliamentary exp ns‘s ¿n con- 
nection with the scheme would be £60,000; buildings of all kinds 
connected with boilers, chimneys, flues, engine houses, foundations, 
roots, workshops, offices, store rooms, storen and sub-stations at 
£216,000 ; engines, air pumps, condensers, steam pipes, dynamos, 
switches, gauges, transformers, telephones, &c., at £601,000; boilers, 
superheaters, economisers, gas producers, cranes, coil hoists, tips, 
sidings, &c., at £300,000; electric mains and transformers at 
£783,000; floating capital, engineering contingencies, and reserve 


"borrowing powers, at £240,000 ; a total of £2,400,000. 


At this point it was announced that the Worksop Corporation 
had settled with the promoters, and that consequently their op- 
position was withdrawn. f | 

Mr. LuPTON's evidence was continued, and in cross-examination 
said the Derby scale of charges to small consumers, which was 13d. 
per unit, was a liberal one. He must admit that a consumer would 
have to take 300 H.P. from the company to allow the company to 
successfully compete with the Derby Corporation. l 

Mr. Maurice Deacon, President of the Midland Institute of 
Mining Engineers, supported the Bill, and he considered that 
the adoption of electrical energy for collieries would be of great 
value. He had been responsible for putting down plant at collieries 
and other places at a capital expenditure of £80,000, and the plant 
never would have been put down had such a scheme as the present 


‘one been in existence. 


Replying to the Chairman, Witness said that he was going to 
take power from the company, but, of course, where he already had 
plant installed he should continue to use it. 

Mr. M. H. MirLs, one of the promoters, said that all the pro- 
moters were largely interested in the district. There was great 
disappointment felt in the district when the General Power Bill of 
1898 was defeated ; the colliery owners felt that such a scheme was 
necessary. The reason why Derby was included in the present Bill, 
and not in the Bill of 1898, was because Parliament and the country 
had become more enlightened since 1898. He considered that it 
would be an advantage to Derby to come into the scheme, and take 
electricity in bulk from the company, because he thought that Derby 
would not be prepared to supply all the electricity which would be 
required. 

Turihor local evidence was called in support of the Bill. 

Mr. B. BAINBRIDGE, who was connected with a large number of 
commercial undertakings in the district, expressed the opinion 
that it would pay colliery proprietors to sell their electrical 
plant, and take power from the company, the limits of the supply 
under the scheme were within & mile of Sheffield, but he thought if 
the Bill passed, some of the smaller Sheffield manufacturers would 
come iuto the area of supply for the purpose of getting cheap 
electrical power, because they would not only get cheap power, but 
they would also get cheap rates. 

Mr. Hoorzv, M. I. C. E., on behalf of the Parliamentary Committee 
of the Notts County Council, said the Bill had the warm approval 
of the Council, and personally he knew of nothing better calculated 
to keep the numerous industries in the county than the scheme. 

Mr. T. HePwonTH, engineer to Messrs. Bemrose & Co., Limited, 
printers of Derby, said his firm was in favourof the Bill. They had 
put in their own electric installation, but when they wanted more 
electricity they would go to the company. Five years ago the 
Corporation offered to supply them with power at 3d. per unit, but 
they considered that prohibitive. They would have no objection to 
taking power from the Corporation at 13d. per unit. * 

Mr. RussELL, K.C., at this point, said the promoters had come to 
terms with the Derby Corporation. With regard to Nottingham, they 
had agreed not to exercise their powers iu tbat town except for 
laying mains to supply to districts beyond, and. they were prepared 
to do the same with regard to Derby. 

The CHaiRMAN: The Committee understand then that you cut 
Derby out ? 

Mr. RUssELL said they would not exercise any powers under the 
the Act except for laying mains through the town. 

The CHAIRMAN said they took it that Derby and Nottingham in a 
similar way ascertain towns were exempted from the South Wales 
Bill. 

After further discussion, the CHATRMAN said the Committee had 
made up their minds to pass the preamble of the Bill. 

Mr. AcwoRTH, for the Derby Corporation, asked for a clause to 
protect the gas meter and electric mains from electrolysis. He sub- 
mitted that it was a case for putting in a stronger clause than the 
Board of Trade clause. F 
- Similar applications were made on behalf of the Corporations of 
Mansfield and Chesterfield. 

Mr. BRIDGES, replying to the CHAIRMAN, said the promoters con- 
sidered the petitioners had all the protection that was necessary for 
the general law. 

The Committee refused to allow any special clause, as they con- 
sidered that petitioners were fully protected by the general law. 

A number of general clauses were submitted and approved with- 
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out opposition being offered, but the following addition was made 
to clause 44 :—'' The company may charge for a supply of energy to 
authorised undertakers or persons supplied to them either by the 
actual amount of energy so supplied or by the electrical 
quantity contained in the supply, or by such methods as may be 
agreed between the company and such undertakers or persons.“ 

A clause was submitted to empower the company to lay mains 
under railways and tramways without making in each instance 
a special application to the Board of Trade. 

This was approved, and the BiH ordered to be reported for third 
reading. i 


METROPOLITAN ELECTRIC SUPPLY COMPANY, LIMITED. 


A SELECT Committee of the House of Commons, presided over by 
Sir H. Fletcher, last week had before it the Bill of the Metro- 
politan Electric Supply Company, Limited. Under the Bill the 
company sought to obtain further powers with respect to the supply 
of electrical energy and for other purposes. Mr. Balfour Browne, 
K.C., Mr. Fitzgerald, K.C., and Mr. Moon appeared for the promot- 
ing company. Petitions against the Bill were lodged by the Mid- 
dlesex County Council, the Borough of Paddington, the Wil- 
lesden Urban District Council, and the West Middlesex Water 
Company. 

Mr. BAL FOUR BROWNE, in opening the case for the petitioners, 
said that its object was simply to carry out an order of the Board of 
Trade, which was dated April 24th, 1900. Under that order the 
Board of Trade consented to an “extra high pressure " being given 
by the company, but they made a condition that at least two sepa- 
rate and distinct trunk mains should be laid to each of their distri- 
buting stations, and that the new cable should, if practicable, run 
along a new route. Their present cable ran along the south side 
of the towing-path of the Grand Junction Canal to the areas of 
supply, which included the districts of Paddington, Marylebone, 
St. Giles's, Holborn and the Strand. Tte conduits would be under- 
ground. The chief opposition to the present proposal came from 
the district councils of Willesden and Paddington, who objected to 
powers being given to his clients to open up the streets for the 
purpose of laying their mains, That principle had, however, been 
settled by & Select Committee of Parliament, which had carefully 
considered the question, and had come to the conclusion that in 
cases where & company's generating station was beyond their 
district of supply, they should have the necessary powers of 
breaking up the street in order to get their electricity to their 
supply areas. When the company proposed to lay their first 
conduit, they intended tolay it underground ; but having come to 
an agreement with the Canal Company, they laid it under the 
towing-path of their canal, which, of course, was private property. 
They could not carry their second conduit alongside the present, 
because the Board of Trade insisted that it should be carried 
along an altogether different route. But even if that were not the 
case he understood there were physical difficulties against so doing. 
It was very important that this additional cable should be laid, 
because in the event of anything happening to the existing conduit 
the company would not : e able to continue their supply. 

Evidence was then given by Mr. JouN CoNacHER, the general 
manager of the company. He said that up to the end of last year 
they had speut £262,286 on their Willesden works, and they were 
now enlarging them at a cost of £85,000. If the present Bill passed 
they would have to provide for additional trunk lines which would 
cost £80,000. The areas which they served were very rapidly 
developing, and they must have increased power of generating if 
they were to keep up with the demand. Under the regulations of 
the Board of Trade each main could only carry 1,000 kw. of elec- 
tricity, but they were endeavouring to get the Board to increase that 
amount by one-half and make it 1,500. "Their present conduit along 
the Grand Junction Canal provided for eight mains carrying 1,000 
Kw. each, but if the Board of Trade would allow them to increase 


them to 1,500 xw., those mains would more than meet all their 


requirements down to 1904. If they had to go on as at present, 
he was afraid their main capacity would be exhausted by the end 
of next year. There could be no doubt that the conduits along the 
canal were open to serious dangers from the barge traffic, &c, and 
if through some accident the mains were rendered useless the whole 
of the company’s area of supply would be in darkness. Willesden 
objected to their breaking up the streets, but they would not be 
put in any worse position in that respect tban any other local 
authority, excepting that the company would break up the streets 
without providing electricity. : 

Mr. HARPER (representing the Middlesex County Council) said 
he was glad to be able to inform the Committee that be had come 
to satisfactory terms with the company, which would save his 
opposing the Bill any longer. 


Mr. CoNACHER, in cross-examination, said it was not possible to. 
take the new conduit along the north side of the canal, as that was . 


covered with wharves and buildings. 

Replying to Mr. ALLAN, who represented the borough of Pad- 
dington, Witness said that the company, in taking a new area in 
that borough, considered that they were conferring a benefit on the 
district. He was aware that they had not been requested to take 
the area, and he did not think it would be a very valuable area to 
them, as it was covered with artisan’s dwellings. 

In answer to Mr. GREIG, for the Willesden Urban District Council, 
WITNESS said it was the Board of Trade who had suggested the 
alternative route, and not the company. | 

Mr. FRANE Bailey, C.E., replying to Mr. Moon, said he was a 
director of the promoting company, and at the time they obtained 
their Act, they were authorised to establish a generating station at 
Willesden. In his capacity as engineer to the company, he prepared 


the plans for that station, but at that time they had not foreseen 
anything like the demand which now existed for electrical energy. 
When they started, they reckoned that the conduit which they had 
laid alongside the towing-path of the Grand Junction Canal would 
suffice to meet their requirements for a long time. It was true 
that when they promoted their Bill in 1898, two routes werc 
proposed—one underneath the roads and another along the canal 
bank—but it was not intended to have the two routes. They were 
simply put forward as alternative routes. As they were able to 
come to a satisfactory arrangement with the Canal Company, they 
decided to adopt that route, and they therefore withdrew the road 
route. If they could get another route alongside the canal, it would 
be much cheaper than the road route, but he was quite satisfied that 
another conduit alongside the canal was quite impossible and out of 
tbe question. He did not know of any other route than the one 
they were now seeking powers to obtain. : 

Cross-examined, the WiTNEss said it was quite true that they had 
not had any accident along the canal route, excepting in one case 
where a bargee put a marling-spike through the mains. 

Replying to the CHAIRMAN, WITNESS said he had considered the 
possibility of laying the additional main on the south side of the 
canal, but he was convinced that it could not be done. There was 
the difficulty of the railways, and also at Kensal Green there were 
gasworks and houses which would render it impossible to take thc 
main by that route. m 

Mr. FITZGERALD said he was authorised to say that the promoters 
would be quite willing to meet any reasonable objection of the 
petitioners, and they were prepared to refer the whole matter to thc 
Board of Trade. He would remind the Committee that powers 
similar to those now asked for had been granted to companies in 
recent electric power Bills. lt had been decided that if the local 
authority objected to the route which the company proposed and 
suggested an alternative route, that route should be adopted if the 
Board of Trade were of opinion that it was reasonable. 

The CHAIRMAN said the Committee had received a letter from the 
Board of Trade, in which they said that they would advise that it 
D DEM desirable that mains should be laid along the second 
route. | 
Major Carvew, R.E., consulting engineer, was then examined, 
and replying to Mr. FITZGERALD, he said he had considered the 
proposals in the Bill and was of opinion that the company ought to 
have the powers they asked for. In his opinion it was highly 
desirable that in a case like the present the generating station 
should be away from London and outside the area of supply. There 
were great objections to having a generating station along the 
route of supply, involving as it would a large amount of objectionable 
traffic on the roads. It was very important that the company should 
have this additional conduit, because in the event of anything 
happening to their existing main the supply of current would be. 
stopped, and that would be a very serious matter for the districts 
which the company supplied. The view which the Board of Trade 
took in respect to trunk lines was that if there was more than one; 
they should be laid along different routes. : : 

This concluded the evidence on behalf of the Bill, and counsel 
then addressed the Committee in opposition to the Bill; Mr. GREI10, 
on behalf of Willesden, pointing out that the Urban District Council 
themselves intended to lay down electric mains along the very route: 
chosen by the company. 2 , 

The CHarBMAN, in giving his decision, said the Committee had 
come to the conclusion that the preamble of the Bill had been. 
proved, but there was one provision, which must be introduced in 
some form, which was that the towing-path ronte alongside the. 
Canal was not to be abandoned without the consent of the 
Board of Trade, the Board of Trade having laid down very strongly- 
that the two routes were necessary. The company was also to be. 
subject to the agreement come to with Paddington, "E 

Mr. FITZGERALD said that, on behalf of the promoters, he wished: 
to say that they never had the least intention of abandoning the: 
Canal route. | i 


MANCHESTER AND LIVERPOOL Exgctaic Express RAILWAY. - 


O the Select Committee considering the Bill for the Express 


Railway between Liverpool and Manchester resuming its sitting on 
15th inst., Mr. STEPHEN SELLON, the chief engineer of the British’ 
Electric Traction Company, was called, and said he represented 
£3,500,000 of the £18,000,000 of capital invested in this country in 
electrical undertakings. He had carefully examined tlre scheme 
now before the Committee, and considered it crude and impractic-: 
able, fanciful and doubtful, and as absolutely valueless for the 
purpose for which it was intended. A system of electric traction 
could be established on any of the existing railways between 
Liverpool and Manchester at a capital expenditure of between 
£180,000 and £200,000. With the high speed contemplated by 
Mr. Behr, and the small curves shown on the drawings, he was: 
clearly of opinion that the action due to the centrifugal force would" 
be sufficient to turn over the whole structure on which the mono: 
rail was laid. As far as he could gather no allowance whatever 
had been made for the ditticulties due to the expansion of the 
metals. He could not agree with Mr.. Behr's theory that the 
breaking of an axle on his car would be of no consequence to the 
running of his train. The result would be the decapitating of the 
passengers or some other consequence of a serious character. As to. 


the car, it occurred to him that being in two pieces, jointed only at 


the top, the tendency would be for it to open out and fly off in 
opposite directions as it was going round a curve at considerable 
velocity. In his opinion, Mr. Behr's figure of a train resistance of 
30 tons was very much under-estimated. He was inclined to put 
the resistance at 80 tons, and if this were correct the working 
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expences would not be £65,000 a year, as estimated by the 
promoters, but £120,000. If the railway took 50 per cent. more 
passengers than all the other railway companies put together, it 
would be only just sutfieient to pay the working expenses. 

In reply to Mr. FITZGERALD, W1'ness said he had not heard that 
it was proposed to equip auy of the existing railways on thie route 
with electric traction. He admitted that the Board of Trade was 
& competent tribunal to secure provisions for the safety of the 

ublic. 

F Mr. Cas. ASHLEY Canvs-WirsoN, consulting engineer, of 
London, aud formerly professor of electrical engineering at the 
McGill University, Montreal, examined in detail proposed of the 
new railway, and expressed the opinion that with the space at his 
command, Mr. Behr would be unable to place on the car motors of 
sufficient power to attain the high speed contemplated. The only 
way in which it could be done would be to push up the motors into 
the bottom of the car, and that would alter the centre of gravity 
from below to above the rail. It was one of the fundamental pro- 
positions of Mr. Behr that he could keep the centre of gravity 
below the running rail. If he could do that the car would not 
topple over, but that .was not the only cause of accidents. What 
happened was that the flange of the driving wheel mounted the 
rail on a curve, and this was not provided for at all. The limit of 
safety was determiued by the amount of force on the flange of the 
driving wheel, and he was conviuced that in running round a curve 
of 25 chains radius at a speed of 83 miles an hour on the experi- 
mental railway at Brussels, Mr. Behr had reached the full limit of 
safety. He did not see how the car could fail to come off the rails 
if it was run at a speed of 110 miles an hour round curves of the 
radius proposed in the Bill. Asto braking power he believed that 
under the most favourable 'conditions this train could not be 
brought to a staud in a shorter distance than 1,914 yards, or just 
over a nrile in one minute. 

In cross-examiuation by Mr. BLENNERHASSETT (for the pro- 
moters), Witness said that he did not agree that because there 
were no switches or junctions, &-., that braking power was 
unimportant. 

Sir WILLIAM PoLLETT, general manager of the Great Eastern 
Railway, was called for the Cheshire Line Committee, and gave 
evidence as to the large amount of capital which had been expended 
on the Cheshire line. He contended that the line fully met the 
demands, and that, as a matter of fact, they could easily put on 
more lines if they were required. ` 

In cross-examination, WiTNEss said that while he believed the 
mono-rail would be a financial failure, at the same time it would 
seriously injure the Cheshire line. 


On 16th inst. Mr. C. STEEL, the manager of the Great Northern 
Railway, gave evidence as to the admirable facilities at present 
given by railways. 

In cross-examination, Wirngss expressed the "belief that the 
pe would not subscribe to the undertaking of the mono-rail, 

ut there were certain financial speculators behind it. 

Evidence of a similar character to the preceding two witnesses 
having been heard, 

Mr. Pork, K.C., addressed the Committee on behalf of the London 
and North-Western Railway and Lancashire and Yorkshire Railway 
Companies. He maintained that unless the great public want of an 
improved service were shown, it would be a great hardship to 
deprive these companies of any of the advantages which were the 
result of their large expenditure and their careful nursing of the 
district. Admittedly Mr. Behr's scheme was a commercial experi- 
ment, and should only be allowed upon condition that the least 
possible injury was done to any other interest affected. The Com- 
mittee would have to determine whether every precaution in this 
direction had been taken, and he submitted that the risk of injury 
to others was greater than any advantage that could be gained 
from this experiment. 

Mr. LiTrTLER, K.C., for the Cheshire Lines Committee, argued 
that the weight of expert evidence was against the feasibility of the 
scheme. He pointed out that the Board of Trade could not 
prescribe the speed to be run, the radius of the curves, orthe design 
of the car, and therefore, the Committee must not be cajoled into 
passing the Bill on the plea that all questions of public safety could 
‘be left with that department. The Committee could not protect the 
Cheshire lines or the public except by rejecting the Bill. 

Mr. BaLFouR Browns, K.C., replying for the promoters, said he 
would not try to beguile or cajole the Committee, but would ask 
them to pass the Bill, in the interests of the public. It was con- 
tended that this was a bubble scheme, but if that were so, one would 
naturally have supposed that the great towns like Manchester, 
Liverpool, and Warrington, would have opposed it. So far 
from that being the case, Manchester and Liverpool had sent some 
of their most representative men to give evidence in support of the 
scheme. He protested against the idea that railway companies had 
a vested right in the traffic of the country. If they served the 
public well, the public would use their undertakings. If they 
served them badly, others had a right to take their place, and if 
more rapid means of communicatiou than those furnished by the 
existing railways could be provided, the existing railways must stand 
aside. i 


On the 17th iust. the Committee sat for some time in private, and 
on the public being admitted, the CHAIRMAN announced that the 
Committee had decided to pass the preamble of the Bill. 


Late on Friday afternoon the Committee considered the clauses 
of the Bill submitted to them, the principal clause being that 


having reference to the centre of gravity of the car being below 
the top rail when the car was fully loaded. 

Clause 56 of the Bill was amended by the following addition :— 
“ And tbe cars or other vehicles to be used on the railway shall be 
constructed so that when the car or other vehicle is fully loaded, 
the ccutre of gravity shall be at least 12 in. below the upper 
surface of the uppermost rail.” 

The Bill was reported for third reading. 


GaTESHEAD AND District TRAMWAYS 


Lord MonLEv's Committee of the House of Lords on Unopposed 
Bills on Monday had before them the Bill of the Gateshead and 
District Tramway Company, in which the company was authorised 
to raise additional capital. By their Act of 1899, the company was 
authorised to raise capital to the extent of £80,000, but sach sums 
was not sufficient to enable them to carry out their powers under 
E Under this Bill power is taken to raise £60,000 additional 
capital. 


SwINDON TRAMWAYS. 


On Monday the Examiher of the House of Lords considered the 
Act confirming the provisional order of the Board of Trade ting 
powers to the Swindon Corporation to construct and work tram- 
ways, for proof of compliauce with Standing Orders. All the tram- 
ways are within the borough. No.1 is 4 miles 6°80 chains in 
length ; No. 2, 1 mile 4 furlongs 5:55 chains; No. 3, 3 furlongs 5°10 
chains; No. 4, 1 mile 1 furlong 0:9 chains; No. 5, 6 furlongs 6 
chains; and No. 6, 7°10 chains. The Bill was ordered to be 
reported. . : 


- 
— 


Royton Tramways. 


AN Act to confirm the provisional order enabling the Royton Urban 
District Council to construct tramways was before the Examiner of 
the House of Lords on Monday. The Act states that until the 
purchase of the existing tramways by the promoters they shall not 
construct junctions or otherwise interfere with any tramway in 
Rochdale Road, Oldham Road, or Dogford Road, except with the 

revious consent in writing of the Bury, Rochdale and Oldham 

way Company, Limited. 


BIRKDALW TRAMWAYS. 


Tug Bill to confirm the provisional order to the Birkdale Urban 
District Council for the construction of tramways was passed by the 


. Examiner of the House of Lords on Monday. The whole of the 


tramways are to be constructed within the area of the Council. 
Three lines of tramway were scheduled, and the Council are given 
power to erect an electricity generating station on certain land 
acquired, A clause deals with the running of workmen's cars at 
certain times of the day, at maximum fares not exceeding id. per 
mile. 


DUBLIN :—ST. James GATE BREWERY TRAMWAY. 


On Monday the above Act passed the Examiner in the House of 
Lords, the Bill authorises Messrs. Guinness, Son & Co., Limited, to 
construct tramways in the City of Dublin in connection with the St. 
James (iate Brewery, and to work the same, and their existing 
tramways by mechanical power. Mainly the tramways will be con- 
structed on the company’s own property, but there are several street 
crossings authorised. 


Croupron TRAMWAYS. 


Tue Examiner of the House of Lords passed on Monday the Bill 
confirming the provisional order of the Board of Trade to the 
Crompton Urban District Council, authorising them to construct 
tramways within their own district and work the same by 
mechanical traction. The Bill contained clauses for the protection 
of the Lancashire and Yorkshire Railway Company and of the gas 
and water mains of the Oldham Corporation. 


Bury CORPORATION TRAMWAYS. 


Tue Bury Corporation Tramways Bill came before Lord Morley's 
Committee of the House of Lords on Unopposed Bills on Monday, 
and proofs of compliance with Standing Orders having been sub- 
mitted, the Bill was ordered to be reported for third reading. The 
Bill authorises the Corporation to construct additional tramways at 
an estimated cost of £132,000, the additional electricity works 
requiring another £39,000. There are 25 new sections of tramwaye 
proposed to be made, but all are of short lengths and cover only 
about three miles altogether. The only portions outside the 
borough are in the districts of Tottington, Unsworth, and White- 
field. There is also power by the Bill for the Corporation to supply 
electrical energy outside the borough. 


WREXHAM TRAMWAYS. 
Tur Examiner of the House of Lords passed the Confirmation Bill 


of the provisional order to the Wrexham District Council amending 
the Council's order of 1899 in several respecta. 
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LEAMINGTON TRAMWAYS. 


A ProvistonaL Order to authorise an alteration of the gauge of 80 
much of the tramways of the Leamington and Warwick Tramways 
and Omnibus Company, Limited, as are situate in the Borough of 
Leamington, and to work the same by mechanical traction, came be- 
fore the Examiner of the House of Lords on Monday, and was 
ordered to go forward. The Bill contains clauses that no mechanical 
power other than electrical power shall be used upon the tramways 
without the consent in writing of the Corporation, and further, that 
notwithstanding anything in the ordera of 1879 or 1882, or the 
Tramways Act of 1870, if the promoters shall within the period of 
three years from the date of the Order, adapt the tramways for 
working by mechanical power, the powers of purchase by the local 
authority shall not be exercisable until the expiration of 35 years 
from August 6th, 1900. 


BLACKPOOL CORPORATION BILL. 


Tae Omnibus Bill of the Blackpool Corporation was before a Select 
Committee of the House of Commons, presided over by Mr. Bell, on 
Wednesday, Thursday, and Friday last week. Amongst the pro- 
s in the Bill was one for the extension of the tramway from 
aterloo Drive along Middle Lane to the borough boundary at 
Squires date Lane, and this was opposed by the Blackpool, St. 
Anne’s and Lytham Tramways Company on the ground that this 
tramway running parallel to Lytham Road was intended to com- 
pete with the line leased hy the Corporation to that company, and 
would intercept and divert traffic from the company’s line. 
Mr. Freeman, K.C., opened the case for the Corporation, and 
explained with reference to the tramways part of the Bill that 
practically the whole of the tram service was owned and worked by 
the Corporation on the overhead trolley system. There were, how- 
ever, two pieces of line leased to companies. It was an undoubted 


fact that tramways paid when they went nowhere, and people liked . 


a cheap ride. Although it had been stated that the Corporation 
tramway scheme would not be financially satisfactory, yet, as a 
matter of fact, it had been a great success. Altogether the proposed 
extensions were 114 miles, aud the cost of construction would be 
£55,000. . 

Mr. Alderman Smita, Mayor of Blackpool, gave evidence in sup- 
port of the Bill, and said it was not proposed to carry the tramway 
beyond the boundry of the borough. He believed that there was a 

roject for carrying the Blackpool, St. Aune's and Lytham Company's 
ine to Preston. 

Mr. Alderman KriNGsBURY gave evidence as to the advantages 
attending the development of the tramways. 

Other evidence having been given in support of the Bill, 

Mr. AckKwoRTH, on behalf of certain ratepayers, urged that the 
policy of tramway extension was being pushed to a reckless extent, 
and thought the Committee should pause before allowing the 
Corporation to go in for further expenditure. 

Mr. L. SLATTERY, the manager of the Blackpool, St. Anne’s and 
Lytham Tramways Company, stated that the company bad recently 
obtained powers to double their line, and to substitute electric 
traction. The proposals of the Corporation would directly compete 
with the line, and the company had only a limited time in which 
to recoup themselves for their expenditure. 

Mr. J. FELL, & director of the company, gave similar evidence. 

The Committee decided to pass the preamble of the Bill. 


YonksHIBEB ELECTRIC Power BILL. 


On the Select Committee of Sir William Houldsworth resuming its 
consideration of the Yorkshire Electric Power Bill, the examination 
of Mr. A. G. Lupton, chairman of the syndicate promoting the Bill, 
wes continued. 

In cross-examination by Mr. Wauau, who represented the Cor- 
poration of Bradford, WrrNEss denied that there was any uuder- 
standing that the undertaking would be sold if sanctioned by 
Parliament, although the subject had been discussed. It was not a 
fact that each person was to take out double the amount of capital 
he subscribed as a member of the syndicate. He thought that a 
company would be willing to work with a capital of over £300,000 
for a surplus of £2,000 after paying interest at 3 per cent. 

Mr. Waran asked the Witness if he was aware that the Bradford 
Corporation worked their electric department upon the lowest cost 
for production of any place in the kingdom, and that they supplied 
the tramways company at 1d. per unit. 

WITNESS said he was not aware of the fact, but he thought that 
his company could sell at less, and would supply. the local 
authorities at 2d. per unit. 

In answer to Mr. Horace Marshall, who represented Messrs. H. 
Biggs & Co., colliery proprietors, of Methley, WrrNEss said he did 
not see that there was so strong a case for supplying that colliery 
with electricity at the same price as they proposed to charge railway 
and canal companies. 

Mr. PeMBEB, addressing the Committee on behalf of the pro- 
moters, said it was important that the point as to any sale of the 
undertaking which bad been raised by Mr. Waugh should be cleared 
up at once, and he would ask the Witness if there was any such 
intention. 

The WiTNESS replied that there was none whatever. 

Mr. PENMBBRRN said the syndicate had been formed for the purpose 
of promoting the Bill, and subscriptions bad been invited to defray 
the costs, and it was a limited liability among the members of the 
syndicate. 'The moment the Bill was passed the syndicate would 
pass away and the public would be asked to subscribe, and a com- 
pany would be formed in the ordinary way. 


The CHAIRMAN said he understood the meaning of counsel. 

In reply to Mr. PEMBEB, Wirness said the policy of the board 
was to have no one connected with it who was professionally con- 
nected with the company, and nobody up to the preseat time had 
subscribed more than £300. The desire which animated the 
members of the syndicate was that of helping the local industries, 
and if the Bill was passed there would be no question of bargaining, 
but the public would be invited to subscribe in an open way. 
With regard to the House-to-House Company, at Leeds, there was 
n5 compulsion on the Leeds Corporation to buy that undertaking, 
and it was only when the undertaking became a profitable one that 
the Corporation exercised its right of pre-emption. Practically, the 
whole of the members of the syndicate were connected with the 
industries of the West Riding. 

Mr. W. CHESTERMAN, chairman of Messrs. J. Chesterman & Co., 
Limited, of Sheffield, and a member of the Council of the Sheffield 
Chamber of Commerce, stated that, after consideration, the Council 
of the Chamber of Commerce had adopted the Bill before the 
Committee, and he was authorised to come and give evidence iu 
support of it. Sheffield severely felt the effect of foreign com- 
petition, and it was undoubtedly desirable that the introduction of 
electrical power in the way proposed should be sanctioned. He did 
notthink that the Bill would interfere with the local authorities, 
except in the way that it would be the means of keeping them up 
to the mark. At present the local authority was not in a position 
to supply electrical power, except to a very limited extent, and 
there was bound to be a very considerable demand made to the 
company if the scheme was approved of by Parliament. It was his 
opinion that by the scheme it would be possible for the company to 
supply power at a cheaper rate than the municipal authority. 

In cross-examination by Mr. G. FITZGERALD, counsel for tke Cor- 
poration of Sheffield, WIrxEss expressed the opinion that the clause 
in the Bill protecting Sheffield was quite adequate. He was 
unaware of the fact that Sheffield was ready to supply power at 2d. 
per unit, and he had no wish to say that the Corporation was not 
doing its best to develop its electrical undertaking. At the same 
time, he did think it was better for the local industries to have 
two strings to their bow. He could not name anyoue who had 
asked the Corporation to supply them and who had been refused, 
but he thought that railways and canals were quite outside the 
scope of supply of a Corporation. 

Answering Mr. H. Lrovp, Witness said the Council of the 
Sheffield Chamber of Commerce had also considered the South 
Yorkshire Electric Power Bill, but they came to the conclusion 
tbat the Yorkshize Electric Power Bill was the better of the two. 
There was no doubt that they were influenced in that decision by 
the fact that the promoter: were local men. 3 85 

Mr. W. B. BURDEKIN, secretary of Messrs. T. Jessop & Sons, 
Sheffield, supported the Bill, and said that since the rejection of 
the General Power Bill in 1898 the firm had put down their own 
electrical plant. They would have saved the capital expenditure 
which this involved had the General Power Bill gone through. He 
was not in favour of municipal trading, but he believed under the 
present Bill the interests of the Sheffield Corporation were 
adequately protected. 

Other evidence of a similar character was called in supp:rt of tLe 
Bill. 

Mr. 8. WARD, the chairman of the brewery firm of Messrs. 8. H. 
Ward &Co., of Sheffield, stated that they had made an application 
to the Sheffield Corporation for a supply of electrical power, but 
they were not satistied with the price. He would like Shettield 
included in the Bill, for he was not in favour of municipal trading, 
and did not care to have to rely on the local authority. 

The CHAIRMAN said the Committee would like further information 
on one or two pointe. They were not quite clear as to whether 
Bradford, Leeds and Sheffield were absolutely excluded from the 
South Yorkshire area of supply. . 

Mr. J. D. FrrTzaEBALD, K.C., representing the South Yorkshire 
Bill (the rival scheme), said they had not taken power to exercise 
all the powers of the Act within any of the county boroughs within 
their district. Their Bill enabled them to give a supply either at 
the boundary of the couaty boroughs or at such part of their areas 
as might be agreed upon. 

Mr. PEMBER said he did not agree with this interpretation of the 
South Yorkshire Bill. 

The CHAIRMAN remarked that that was a question which counsel 
would have to argue. They were not giving a decision oue way or 
another, but they wanted to know what the terms of the South 
Yorkshire promoters to the county boroughs were. 

Mr. FITZGERALD replied that if his Bill did not do as he said, 
then he would undertake to alter it in that way. 

The CHAIRMAN said that he understood that Manchester and 
Liverpool were excluded under the South Lancashire Bill, and that 
there was no enabling clause as that proposed in the case of 
Sheffield, Leeds and Bradford. 

Mr. FiTZGERALD said that Liverpool and Manchester were struck 
out at their own wish, but in the case of Sheffield and the other 
places they were included in the Bill at their own wish. 

Mr. Docatas VICKEBS,& managing director of Messrs Vickers, 
Sons and Maxim, of Sheffleld, Barrow and Erith, said that of 
rcent years at Sheffield the company had put down no machines 
except those driven electrically, for it was policy for them to 
extend on electrical lines by reason of the price. The electric 
lighting company which existed before the Corporation bought it 
had no plant for supplying, nor was their system suitable for 
supplying, electricity for power purposes. Had the Corporation 
been able to supply them at 1d. per unit, it would have been a very 
serious inducement to his company to have taken it frum them, 
instead of putting down their own plant. ; 

WrTXESS was cross-examined at some length as to the pcsition of 
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the syndicate if the Bill was passed, but denied that there was 
anything in the nature of a gamble connected with it. His company 
produced electricity at the cost of ths of ld. per unit. He was 
aware that the Sheffield Corporation had spent a large sum of money 
in getting their systems changed, and if their price was satisfactory, 
there was no reason why their power should not be used. 

Mr. Batrour Browne, K.C., pointed out that there was a danger 
of the syndicate, if they got their Bill, underwriting their money, 
and if the members of the syndicate had subscribed £200 each 
towards the costs of the Bill, they might get £400 for it. " 

Mr. PEMBER said that if it could be shown him in the Bill how 
that was likely to occur, he would undertake to have it altered. 

Several other witnesses connected with industrial concerns in the 
district intended to be served by the Bill were called in support 
of it. 

Mr. Rost. Mac Suaw, the Mayor of Hudderstield, stated that the 
Corporation of that town were in favour of the Bill. It was a fact 
that the Corporation petitioned against the Bill, but the petition 
was withdrawn, because they had come to terms with the promoters. 
The South Yorkshire Bill had given them the same terms. 

Mr. MiLL, the secretary of the Huddersfield Chamber of Com- 
merce, who also supported the Yorkshire Bill, was asked by tbe 
CHAIRMAN if the Chamber had any strong objection to the Sonth 
Yorkshire Bill, and said they had not, although they preferred the 
Yorkshire Bill. l | 

Mr. G. R. Portway, the president of the Leeds Chamber of Com- 
merce, expressed the opinion that it would be a misfortune if Leeds 
were excluded from the operations of the Bill. | 

Several other witnesses having given similar evidence from Leeds, 

Mr. J. W. SMITHIES, president of the Halifax Chamber of Com- 
merce, said the Council of the Chamber of Commerce would not 
support either Bill, because they thought the maximum price of the 
power was too high, but he, personally, supported the Yorkshire 
Bill. | 

In cross-examination, WITNESS said he was not aware that the 
South Yorkshire Bill had a Iower scale of charges than the York- 
shire Bill, and if it could be shown that he would be able to get 
power 20 per cent. cheaper by the South Yorkshire scheme, he would 
certainly, as a business man, support it. ö 

Other evidence of a similar nature was called from Halifax. 

Mr. W. C. Dixon, director of the Wool Combers' Association of 
Bradford, stated that electric power was of the greatest use in 
driving machinery in the wool combing and wool washing trades, 
and he was looking forward to the company supplying Bradford if 
the Corporation would let them. 

In cross-examination, WrrnEss said it would be a great tempts- 
tion to the wool combers of Bradford to support the South York- 
shire Bill if that company could supply the power 20 per cent. 
cheaper than the Yorkshire Company. He was not aware that the 
Bradford Corporation was not opposing the South Yorkshire Bill. 

Mr. H. S. CHILD, mining engineer, of Wakefield, stated that 
electricity was of great assistance in coal mining. Electricity was 
safer in mines for hauling and pumping than steam, and was cheaper 
than compressed air. 


On Friday the Committee had a short sitting, when a lot of 
further local evidence in support of the Bill was called. 

Amongst the witnesses called was Mr. W. H. CHAMBERS, manager 
of the Deneby and Cadeby Main Colleries, who stated that they 
used electricity at presont, but hoped to use more if the Bill was 
passed. It had been proved that coal existed to the east of Selby 
and Doncaster, and if they got a supply of electrical power in the 
district, the preliminary boring would be greatly expedited. 

Mr. Joun WavuGu, mechanical engineer, of Bradford, estimated 
that if the Bill was passed, there would bea saving of 50 per cent. 
in the cost of motive power in the district, and he also believed it 
would be a great advantage to agriculturists. | 

Mr. H. A. BRUNDELL, of Doncaster, drainage engineer, thought 
the proposed supply of electrical energy would be of the greatest 
utility in drainage and sewage disposal in the district. 


At the sitting of the Committee on Monday a number of local 


witnesses gave evidence in support of the South Yorkshire Bill. 

On the proceedings being resumed after luncheon, Mr. PEMBER, 
K.C., addressing the Committee, said: During your absence at 
luncheon a settlement has been absolutely arrived at between the 
South Yorkshire Company and our company. The South Yorkshire 
Bill will be withdrawn. The terms of the settlement shall be pre- 
sented to you aud put before you at once. I am quite sure that 
there is nothing in tke arrangement but what you would agree with. 
The main elements of the agreement are :—(1) That we accept three 
gentlemen from the South Yorkshire Company on our board, and I 
am quite sure that their names will be approved by you. 

The CHAIRMAN: It is practically an amalgamation. 

Mr. BaLForR Browne, K.C. (for the South Yorkshire Company): 
Yes, sir, an amalgamation. The ouly opponent to our Bill is the 
Yorkshire Electric Power Company. At the same time we shall 
kecp alive our Bill until the amalgamation is effected. 


The CHAIRMAN: Brad ford, Shetlield and Leeds wish to be excluded 
from the Yorkshire Bill? E 


Mr. PEMBER: Yes, sir. I will read to you the heads of arrange- 
ment between the two companies. The names of Mr. Hardman 
Arthur Earle, Sir Richard Mottram, and Mr. William Paul Fawcus, 
promoters of the South Yorkshire Company, are to be added to 
Clause 26 (the directors' clause) of our Bill. The South Yorkshire 


Bill is to be withdrawn, the costa of tbe Bills to be paid by each: 


side according to the number of their representatives on the 
directorate. The costs clause of the Yorkshire Bill to be altered so 
as to admit of the whole of the costs being under this Bill." 


The C HARMAN: Sheffield, Bradford and Leeds are still opposed 
to the Yorkshire Bill. They are asking for total exclusion? 

Mr. PEMBER: Yes, sir. 

Mr. WEDDEBBUBN, who represented the Leeds Corporation, said 
that the South Yorkshire Company had an agreement with the 
Bradford Corporation by which they were to go through a 
wayleave along an ismuth to the north of the city, and he would . 
like to know how the amalgamation was affected by that arrange- - 
ment. He would like to know whether the Yorkshire Company 
were going to consent to the same arrangement. l 

Mr. BALFouR Browne said that the Corporation of Bradford 
would give to the Yorkshire Company the same as they had given 
to the South Yorkshire Company and no more. 

Mr. PEMBER, on behalf of the promoters, said he should want 
time to consider that point. 

The CHarRMAN asked if there was any arrangement with Leeds. 

Mr. WEDDERBURN said there was not. 

Mr. JAMES SWINBURNE was then called and gave evidence as an 
electrical engineer. He said he was not connected with the com- 
pany as a promoter. The reason the promoters wished to have a 
wayleave through Sheftield was that they wished to connect with 
the Derbyshire and Nottinghamshire Electric Company. It would 
be a convenience to connect the two undertakings, so as to put them 
in a position to help one another in case of breakdown. 

In cross-examination by Mr. GERALD FiTzGEBALD (for the Shef- 


. field Corporation) the Witness said six miles of the canal were in 


the district of Sheffield, and Sheffield was at the very edge of their 
district. There was no place beyond Sheffield where the company 
could supply, and their only reason for going through Sheftiela was 
Fu with the company which was to supply the adjoining 
istrict. 
In reply to Mr. Loper (a member of the Committce), WITNESS 
said it was competent to the promoters under the Bill to supply 


railways and canals in Sheffield, Bradford and Leeds from the way- 


leave main from within the city limits, but Mr. Pember said if there 


. was any apprebension on this point he would put these cities in the 


third schedule of the Bill, and make that impossible by stipulating 
that the railways and canals in those cities should be supplied from 
the mains outside. 

The Committee adjourned. 


— 


LoN DON County CON CT. Tramways BILL. 


ON 8th inst., Mr. Seale Hayne’s Select Committee of the Housc 
of Commons commenced the consideration of the Tramways and 
Street Widenings Bill of the London County Council. The chief 


opposition came from the railway companies, but thé Metropolitan 


Borough Council of Holborn and & number of owners petitioned 
against the Bill. | 

Mr. FREEMAN, K.C., who appeared for the County Council, stated 
that the Bill was for authority to make new lines and the necessary 
street improvements. Where the consent of local authorities had 
not been obtained to suggested lines they had been struck out of the 
Bill, except in the case of the Farringdon Road tramway, which 
ran through the districts of Finsbury and Holborn. The first 
authority had consented to the line, but the latter had refused, and 
consequently it was asked that their consent should be dispensed 
with. The Bill now referred to a small line in the Archway Road, 
Holloway, in order that a connection might be made with the Mid- 
dlesex Light Railways and the Farringdon Road line. There were 
also a number of proposed extensions on the south side of the river, 
where most of the tramway service was already being worked by the 
Council itself. | 

Sir ALEX. BINNIE was called in support of the Bill, and said that 
it was proposed to work the Archway Road line on the overhead 
trolley system. The cost of the tramways under the Bill would be 
£444,920, but the whole estimated expenditure under the Bill, 
including street widenings, was EI, O1 2, 000. 

Witness was cross-examined by counsel for the various railway 
companies as to whether the proposed tramways would not cause a 
congestion of traffic at the entrances to Farringdon Street Station, 
Waterloo Station, and Blackfriars. He contended that the local 
authorities and the Council who approved of the proposals werc 
the best judges of this. | ' 


At a further sitting of the Select Committee, Sir ALEX. BINNIE 
admitted, in answer to Mr. Moon, who represented the County of 
London Electric Railway Bill, that it would be reasonable for the 
Council to pay the cost of replacing any electric mains which might 
have to be moved in consequence of footpaths being set back. 

Mr. J. W. Benn, the chairman of the Highways Committee of the 
London County Couucil, stated that the Council already owned 74 
miles of tramways, and in every case exercised their right of pur- 
chase directly the term of the companies lapsed. There were still 
about 35 miles of tramways owned by companies in the county, but 
the greater proportion of these would be purchaseable before 1903, 
and within 10 years the Council could exercise ita right with regard 
to the whole of them. On the north side of the Thames 493 miles 
were owned by the Council, but were leased to the North Metro- 
politan Tramway Company. The lease would expire in 1910. On 
the south side the 24 miles of tramways were worked by the Council 
itself, with good results to the ratepayers. With respect to the 
proposed lines, the Archway line was necessary to join up the 
northern system with the authorised Middlesex system of light 
railways. All the suggested liues on the south had been approved 
of by the local authorities, and with regard to the opposition by the 
railway companies on the ground of the congestion of traffic near 
the railway stations, it simply meant the substitution of electric 
tramcars for oinnibuses. With regard to the line from Camberwell 
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Green to Forest Hill, that would open up a new district now unpro- 
vided with tramways. l i 
In cross-examination, WITNESS said that the tramway schemes of 
the Council largely owed their origin to the housing problem. 
Other evidence was called in support of the Bill. 


At farther sittings of the Committee, other evidence was called 
in favour of the Bill. Mr. MITCHELL, a member of the Metropolitan 
Borough Council of Camberwell, gave evidence as to the need of 
tramways in Dulwich, where at present they had no service. 

Mr. A. T. Moors, a member of the same Council, expressed the 
opinion that the extension of tramways to Dulwich would not 
depreciate the property in any way. 

Mr. Taaa, clerk to the Metropolitan Borough of Camberwell, 
stated that his Council had passed a resolution giving consent to 
the tramways proposed by the London County Council. 

Other witnesses, residents in the districts proposed to be served 
by the tramways, gave evidence to a similar effect. 

Mr. Lawagaxceg strongly opposed the Dulwich part of the scheme 
on behalf of the governors of the Dulwich College; he stated that 
the revenues of the College would be seriously affected by the tram- 
way which would depreciate the residential property in the district. 

Evidence was called to bear out counsel's statement. 

Mr. Munros, whe represented various frontagers in Camberwell, 
also addressed the Committee in opposition to the scheme, and 
called a number of local witnesses in support of his case. 

Mr. Ros&ILL opposed the Bill on behalf of the frontagers along 
both the Peckham Rye and the Archway Road route, and Mr. 
RickaBps, K.C., opposed, on behalf of the South-Western Railway, 
the line from Westminster Bridge Road to Stamford Street, on the 
ground that it would greatly tend to congest the already crowded 
traffic in the vicinity of the company's stations. 


At further meetings of the Select Committee & considerable 
amount of evidence was called on behalf of the London and South- 
Western Railway Company in opposition to the proposed new line 
along York Road and Stamford Street and the extension of the 
existing Waterloo Road line towards Waterloo Station. l 

Amongst the witnesses called was Mr. C. J. Owens, the general 
manager of the London and South-Western Railway Company, who 
said he considered to take a tramway along from Westminster 
Bridge to the Borough High Street as ill-conceived and ill- 
designed, for all that could be done by the proposed tram could 
equally well be done by the existing tramway from Lambeth Palace 
to the bridges. 

Mr. PoLLock, K.C., who represented the frontagers of York Road 
and Waterloo Road, submitted to the Committee that this was a 
case in which the balance of public opinion was against the tram- 
way. i 

Mr. CLopm addressed the Committee.for the railway companies 
on the question of the present congested state of the roads near the 
stations affected, and contended that if the tramways were 
authorised it would lead to constant accidents. 

Mr. BAddALLAV, K.C., on bebalf of the Metropolitan Borough 
Council of Holborn, urged the Committee not to authorise the 
Farringdon Road extension, for all that the line could do was to 
bring people 300 yards nearer the Markets, and the road was already 
very crowded. | 

Evidence was called on behalf of the Borough Council of Holborn 
bearing out counsel's statement. 


On Monday evidence was called on behalf of the Great Northern 
Railway Company to show the unsuitability of Farringdon Road 
for tramcars, and Mr. Porn, K.C., addressing the Committee for the 
railway companies, contended that the balance of public opinion was 

inst the construction of such a tramway. 

After further evidence had been heard in opposition. 

Mr. FREEMAN, K.C., replied on the whole case for the L.C.C., and 
submitted that the proposals of the Council were necessary for the 
proper joining up of the tramway system of London. 

After consulting together in private the Committee decided that 
the preamble of the Bill was proved, with the exception of the 
parts relating to the Farringdon Road extension and the piece of 
tramline in York Road, Lambeth. i 


Lonpow UNDERGROUND ELECTRIC RAILWAYS. 


Tux Joint Committee considering the various underground electric 
railway Bills submitted to them sat again on Friday last. 

At the commencement of tbe proceedings, Mr. LirTLER, K.C., 
said he understood that Lord Rayleigh’s Committee on Vibration 
held a meeting the previous day, and came to some resolution on 
the matter of vibration which had been communicated to the Board 
of Trade. What the resolution was he did not know, but he asked, 
in view of the importance of the matter, that the Joint Committee 


should ask the Board of Trade to communicate with the Committee, ` 


as it might help to bring the minds of the Committee to some 
conclusion on what was a very momentous question for the 
promoters. 

Ciry amp NortH-East SúBURBAN BRaILWAY.—Mr. WARNER, 
M.P., who, as the owner of considerable property in Walthamstow, 
spoke in favour of the Bill, was cross-examined by Mr. Littler with 
regard to the opposition of the North London Railway. "WITNESS 
considered that if the contention was to hold that the proposed 
railway would cause the North London Railway Company to run 
less trains, it would apply to every electric railway proposed. He 


never suggested that the Great Eastern Company had not done all 
they could to meet the pressure, but he did say that the trains of 
that company were still crowded, and notbing which the Great 
Eastern Railway Company could do would relieve the pressure. 

In answer to Mr. Moon (for the North-East London electric 
line), WrrNESS said he would support any railway which went 
direct from Walthamstow to London. He recognised that the 
proposed North-East London Railway would give access to 
Stamford Hill and Hoxton, and so op to Liverpool Street, from 
whence they could get to the West by the Piccadilly and City 
Railway, which it would join. He had no objection to that railway, 
5 he considered the City and North-East Suburban Railway 
the best. 

Mr. D. J. Morgan, M.P. for Walthamstow, stated that Waltham- 
stow required additional railway accommodation towards the city 
at certain times of the day. 

By Mr. Lancaster (for the Great fastern Railway Company): 
He had heard of the proposals of the Great Eastern Railway Com- 
pany to construct tube railways under their present lines. If this 
were done, of course the Great Eastern Railway could utilise the 
underground lines for express trains. 8 

Lord Knutsrorp said he presumed evidence would be called to 
show that it was the intention of the Great Eastern Railway to 
construct such electric railways. 

Mr. LANCASTEB said this would be done. 

Mr. Wraca, vestry clerk for Leyton, said the people of Waltham- 
stow and Leyton would like both the proposed tube railways, but 
they would prefer the City and North-East Suburban of the two. 

Mr. E. Good, vice-chairman of the Walthamstow District Council, 
supported the Bill. 
wae evidence of a similar character was called in support of the 

ill. 

Norts-East Lonpon Ratuway.—Mr. BatFoor Browne, K C., 
briefly opened the case for the proposed North-East London 
Tube Line, which was intended to start from Bishopsgate Street 
up north to Tottenham, with a branch to Chingford. He compared 
the line with the one which the Committee had just been discussing, 
and said it was well backed up, and the capital could be found. 
The Piccadilly and City Railway, with which line they proposed to 
form a junction, was promoted by the same set of financiers as the 
Bill he now alluded to. By the proposed junction, through commu- 
nication would be obtained to the west of London, while by the com- 
munication between the Mansion House and Tottenham, a densely 
populated area would be served, and the line would b2come almost 
& necessary condition of the proposed workmen's settlement of the 
London County Council at Tottenham. If the Committee came to 
the conclusion that there was enough traffic for both this railway 
aud the one which they had just been considering he bad not the 
slightest objection, he was perfectly prepared to enter into competi- 
tion with other lines. 

Sir Dovaras Fox, the engineer to the scheme, gave evidence in 
support of the Bill. He said the proposed line would commence at 
the Cannon Street station, underneath the District Railway, aud 


would proceed along Gracechurch Street, and from thence straight 


alone the Kingsland Road to Tottenham. At the Mouument they 
would connect by means of a subway with the Piccadilly and City 
Railway. They could also have subways to connect with the City 
and South London Railway and the Great Eastern Railway at 
Liverpool Street. Also it would be possible to form a junction 
with the proposed deep level District Railway, if that line was ever 
constructed, as to which he had his doubts. Theirs was a direct 
through route, and would not be subject to the intervention of any 
junction. They proposed to have a branch line to Chingford, which 
would go by way of Clapton. They would give a 24-minute service 
on their main line. The Chingford branch would serve Leyton, 
which was a very important working-class district. 
The Committee adjourned. 


AT the sitting of the Committee on Tuesday, the CHAIRMAN, Lord 
Windsor, before proceeding to take evidence, made a touching 
reference to the late 3ir Courtenay Boyle. He said that on hisown 
behalf, and on behalf of the Committee, he wished to express his 
very deep regret at the sudden death of Sir Courtenay Boyle. He 
was sure that feeling would be shared by everyone accustomed to 
come into those committees' rooms, as it would be certainly by 
everyone in the room, who had any knowledge of Sir Courtenay 
Boyle's public services. They had hoped to have had the benefit of 
further assistance from him, and further advice from him on many 
particulars connected with the present inquiry. It was not for him 
to say more than to express their extreme regret at his sudden and 
premature death. 


Mr. LI1TLER, K.C., on behalf of the Parliamentary Bar, said he 


could only re-echo the words of the chairman with regard to the 
death of Sir Courtenay Boyle. As the representative of one of the 
schemes now being promoted before the Committee, he had hoped 
to have had the assistance of his advice and ripe experience. His 
knowledge of Sir Courtenay Boyle extended over many years, and 
included aequaintance with the good work he did before the Rail- 
way Hates ahd Charges Committee. He was quite sure that no 
more courteous, no more able, no more accomplished gentleman ever 
served the Government. 'They had deep sympathy with those near 
and dear to him, and heartily concurred in the regret their Lordships 
had expressed. , 

The CHAIRMAN announced that the Committee bad received a com- 
munication from the Board of Trade with regard to the Charing 
Cross, Euston and Hampstead line, and after very carefully con- 
sidering it, they saw no reason for altering their previous decision. 

Mr. C. F. JENKIN, assistant works manager to Siemens Bros., then 
described the contemplated electrical arrangements for the North- 
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East London Railway. He said it was proposed that the return 
current used by the line should be connected by an insulated return. 
Ifa simultaneous breakdown occurred on the positive and negative 
lines, the trains would not run until connection was re-established. 
The current would be switched off by automatic cut-outs, at once 
disconnecting the source of power from the circuits. Such break- 
downs might happen, but they were more likely to occur on tram- 
ways or lighting systems than on a tube system insulated as he 
described it. The method of working proposed was by multiple 
motors distributed along the train at more or less regular intervals. 
Using this system, there would be no necessity for a loop line; all 
that would be required would be a shunting neck at the terminus, 
and ample time would be allowed for a 24-minutes’ service. The 
scheme was not a final one, and before the line was constructed 
every advantage would be taken of improvement. He assumed that 
the pressure would be 500 or 600 volts. 


Major CARDEW, late electrical adviser to the Board of Trade, gave ` 


evidence to tte same effect. 

Mr. J. F. S. Goopax, general manager of the Great Eastern Rail- 
way, was examined in opposition to the proposed lines. He said 
that while the Great Eastern were not prepared to go to Parliament 
immediately with proposals to increase accommodation for their 
suburban traffic, his directors had considered certain proposals, and 
in their name he asked the Committee not to give sanction to any 
&cheme which would interfere with the user bv the company of the 
ground under their line. In the face of the probable report of the 
Vibration Committee, in view of the fact that the Central London 
system had now been found to have been worked on wrong lines, 
and in face of further developments in electrical engineering, the 
directors felt they were not prepared to recommend their share- 
holders to find the money for an extension scheme at present. The 
view of the directors of his company was that the company which 
bad created these suburban districts should be allowed to provide 
the further railway accommodation necessary. 
. . Mr. WILSON, engineer to the Great Eastern Railway Company, 

stated that he had consulted Sir B. Baker as to the best means of 
increasing the accommodation for their suburban traffic. As a result 
he recommended a tube railway at a depth of about 54 ft. below 
the level of their present line. The proposed North-East London 
and City and North-East Suburban lines would cross the route he 
had contemplated at about tbe same level. It was, however, quite 
possible that the engineering difficulties could be adjusted. 

Mr. NEAL, electrical engineer to the North Staffordshire Rail- 
way, gave evidence of the serious effect of stray earth currents on 
delicate electrical apparatus, and said that, in his opinion, the 
system proposed on the North-East London line would not prevent 
leakage. 

Mr. Moon then briefly opened the case for the Islington and 
Euston Railway. He explained that the proposed line, which 
would be 14 miles in length, would run from an end or junction 
with the Islington extension of the City and South London Railway 
to an excbange station with the Charing Cross and Hampstead line 
at Euston Road. "Ihe line was practically an extension of the City 
aud South London line, although it was being promoted by separate 
capital. 

The Committee adjourned. 


ELECTRIC LIGHTING IN MARYLEBONE. 


Tue Electric Light Provisional Order (No. 1) came before a Select 
Committee of the House of Commons, presided over by Mr. Caine, 
on Tuesday. The memorandum attached to the Bill stated: “In 
1889 the Metropolitan Electric Supply Company, Limited, obtained 
an order giving them electric lighting powers in the parish (now 
the borough) of St. Marylebone. In 1898 the Vestry (now the 
Borough Council) applied for an order authorising them to supply 
electricity in the borough in competition with the Metropolitan 
Company. This order was granted by the Board of Trade, but its 
confirmation was opposed by the Metropolitan Company, and refused 
by Parliament, after hearing by a Select Committee. In 1900, after 
various representations had been made to the Board of Trade of the 
necessity for a competitive supply in Marylebone, the Board granted 
an order to the Marylebone Electric Supply Company, Limited. 
The confirmation of this order was opposed, and refused by Par- 
liament on the second reading of the Bill. This session the Borough 
Council and the Marylebone Company have both applied for orders. 
The Board of Trade have granted both orders, with the view of 
giving Parliament the opportunity of deciding on the question as a 
whole." The two orders referred to were before the Select Com- 
mittee. An agreement was arrived at, under which the order of the 
Metropolitan Council of Marylebone was Hessen, and the Bill 
became an uaopposed measure. 


CLYDE VALLEY ELECTRIC Power BILL. 


Ox Thursday and Friday of last week the Select Committee of the 
House of Commons sat to settle the clauses of the above Bill. 

' Mr. Witson, K.C., who represented the promoters, said he had 
framed a clause, as suggested by the Committee, which would give 
the company the right to put their mains through Port Glasgow and 
Hamilton, but not through Govan and Partick. 

Considerable argument took place as to whether Paisley should 
be omitted from the Bill, so far as the company h: ving compulsory 
powers to lay maius through the streets was concerned. On behalf 
of the company it was stated that unless they were given these 
powers it would involve a large extra expense, and that the mains 
vould easily be taken through side streets withont causing any in- 
convenience to the public, 


Mr. EnskrNE PorLock, on behalf of Paisley, said he understood 
the Committee had struck them out of the Bill last week, and he 
thought that point was settled. 

The CHAIRMAN said that the Committee had decided the point 
somewhat under a misapprehension on facts which were now more 
clearly apparent. He suggested that it would be well for the 
parties to come to some arrangement in view of the altered con- 
dition of affairs. 

Mr. PoLLock said he must adhere to his first position, viz, that 
it was not necessary for the company to go through Paisley at ‘all. 

The CHarRMAN: Well, I may tell you the Committee have made 
up their mind that they shall go through Paisley. 

Mr. PoLLock replied that in that event it was useless arguing 
the matter any further there, and he would reserve his opposition 
for the House of Lords. | 

Considerable discussion next took place with reference to 5 
competition on the part of the company with the electric lighting 
undertakings of local authorities. The Committee had intimated a 
desire that words should be inserted in the Bill to secure the subordi- 
nation of light ing to power in the case of the company’s supply, and 
Mr. Wilson proposed a clause which in effect provided that the 
quantity of power used for lighting should not exceed 20 per cent. 
of the total amount of power supplied in any single case. 

This was agreed to, and the other Cines of the Bill were 
adjusted. 


ELECTRICAL ENGINEERS RE. 
(VOLUNTEERS). 


REGIMENTAL ORDERS. 


1. Ne 0 Officers’ Anstraction Class.— Wednesdays, 
6.30 p.m. 

2. Recruit Drills. — Tuesdays, 6. 30; Thursdays, 7. 30 p.m. 

3. Oil Engine Instruction.—July "4th to 13th and als 11th to 
20th Camps, Mondays, 6.30 p.m. ; June 6th to 15th and June 13th 
to 22nd, Tuesdays and Thursdays, 6.30 p.m.; July 18th to 27th and 
August 8th to 17th, Wednesdays, 6.30 p.m.; August 15th to 24th, 
Fridays, 6.30 p.m. ; Royal College of Science and School of Mines 
Party, on Tuesday, 4. ao Central Technical College Party, on Tues- 
day, 5.30. 

4. Uniforms issued: on Tuesday and Thursday, at 7.30 p.m. 

5. Equipment issued on Tuesday and Thursday, at 6.30 p.m. 

6. Trainings, 1901.—It is requested that all N. C. O's. and men 
who can change the date oftheirtraining to the weeks commencing 
July 13th to 20th, or July 20th to 27th, or who can stay both weeks, 
should notify the Acty.-Sergt.-Major at once. 

7. Formal Opening of Headquarters.—Saturday, June 1st, 4 p.m.; 
tickets for admission, including tea, members of Corps 1s. each. 
There are a limited number for friends at 5s. each. Applications to 
be made to the Actg.-Sergt.-Major. 

8. Cycling Club.—General meeting at Headquarters on Tuesday, 
May 28th, 8.30 p.m. 

9. Woolwich Detachment. — Drills, Recruit and Company, every 
Friday, 8 p.m. 

(Signed) R. 8. EnskINE, Major, 
O. C. E. E. R. E. v. 
Headquarters, Regency Street, 
Westminster, S. W. 


CORRESPONDENCE. 


The British Press and British Industry. 


Referring to the article under the above heading in your 
issue of the 10th inst, I regret that a paper of your 
standing should criticise the British Press for their “ unfair 
attitude towards an important home industry." I maintain 
that this attitude, generally speaking, is not unfair. The 
Press, in comparing our own productions with those of the 
Continent and America, endeavour to lift us from our 
lethargy, and point out to British manufacturers what our 
competitors are doing. In this way they prepare us for the 
ever increasing competition, 

One thing is very evident—the Press cannot be accused of 
having erred if they have studiously pointed out that the 
Americans are far superior to us in all matters relating to 
the electrical industry, and that on this score British 
manufacturers have lived in apathy rather than etriven with 
energy to obtain their share in the electrical world. It is 
instructive to note the change that has taken place in the 
Press during the last 10 years, They now take a keener 
interest in all matters relating to national industries ; and 
this must be of great service to British manufacturers in 
general, The Press, it- is specially notable, now deal with 
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modern progress and industries from a very broad point of 
view, and write on all progress on its merits and not from 
an ultra-foreign or ultra-patriotic point of view. In short, 
they take the world as a field of resource for their matter and 
pick out the best therefrom, which practice is. followed by 
most of our leading firms who want the best and cheapest 
means of production in order to keep British-made goods in 


the markets of the world on their merits and sound construc- _ 
tion, and not because they are purely British. For old times 


have changed, old manners have gone, and competition holds 
sway. To seethe truth of this remark one has only to read 
the advertisements in our engineering journals, where he will 
find most of the leading firms of America and the Continent 
advertising their special class of machinery. We can rest 
assured this is not done from a patriotic point of view, but 
from a keen business view and a likelihood of obtaining 
orders in the very heart of the engineering world. 


| T. W. Sheffleld, 
Manchester, May 14/h, 1901. "E 


Where to Construct New Electric Works. 


I would refer your correspondent, R. W. Lynn, to my 
short note in your issue of August 18th, 1899, in which you 
may remember I advocated Ipswich as à good centre for 
establishing new works. . 

After 20 years spent in Leeds, one in Gateshead, two in 
Loughborough. three in Wolverhampton and five in 
London, all the time closely in touch with engineering 
work, I am still of opinion that Ipswich offers exceptional 
facilities. It has long been a successful engineering centre, 
is within easy reach of London and the Continent, and is 
practically a seaport, whilst the conditions of living—cheap 
house rent and food, easy access to pretty country, &c.—are 
very favourable to the artisan. | Ei 

: E. Kilburn Scott. 


e 


Electric Blowing at Liucoln Cathedral. 

The letter which appeared in your issue of the 10th inst., 
signed by Mr. Hutton and Mr. Mantle, most certainly would 
give readers the impression that our organ blowing installa- 
tion at the cathedral was a failure, and that such failure was 
the fault of my firm's work, and in pure fairness I must ask 
you to grant me space in your valuable medium to insert 
this letter in order to clear away such a wrong impression. 

When the use of electricity was first proposed for this 
large organ the late Mr. Willis scorned the use of such 
power, believing that only “a toy organ," as he expressed it, 


could be blown electrically, and it was only after I took him 


with Canon Hutton (your correspondent's father) to St. 
Margaret's, Westminster, the Royal College of Music, and 
other of my firm's installations that he (Mr. Willis) was 
willing to believe that electricity was a power worth men- 
tioning. After the above-mentioned visits, though to & 
considerable extent convinced, nevertheless Mr. Willis’s 
doubts were such as led to our being requested to sign a 
lengthy agreement in which was set forth all technical 
detail, &c. This was signed, fulfilled, and the work paid 
for earlier than was called for in the agreement, and this 
speaks for itself. The speeds of crankshafts asked for were 
30 revolutions for each wind or set of bellows. 

It was seen with time that Mr. Willis had been over- 
nervous, and tests made showed that we had been asked 
to give too much power, as full organ only called for 
speeds of 5 revolutions and 7 revolutions on two winds 
instead of 30 each. The determination of the number of 
revolutions, of course, is always in the hands of the organ 
builders alone. 

. After much correspondence and consideration of the 
subject, Messrs. Willis proposed to do away with one motor 
altogether, and let one motor supply two sets of feeders, 
Our advice was asked for throughout by Mr. Hutton, and 
willingly given, and on January 25th, 1901, Mr. Hutton 
writes in reference to our estimate for the alterations, saying 
the Dean and Chapter have considered our estimate, and he 
adds: “They consider that, as it is chiefly mechanical 
engineering that has to be done, and there are several firms 
here capable of doing the work, it could naturally be done 


any mechanic could do. 
letter to your paper is from our letter of January 26th, 1901, 


more cheaply here than by anyone who has to bring men 


and material from a distance. Therefore, they have decided 
not to accept your estimate.” So the only reason this work 
was not entrusted to us was because it was a minor alteration 
The quotation he mentions in his 


replying to the above, when we write that we, of course, 
cannot be responsible for work done by another firm. Mr. 


Hutton's quotation, therefore, when read with the context, 


bears a very different construction from that suggested by 


his letter. 
Arthur Bergtheil, M. I. E. E. 
London, E. C., 
May 15th, 1901. 


Train Wrecking in War-time—A Suggestion. 


In view of the enormous losses sustained in South Africa 
due to the train-wrecking tactics of the Boer commandoes 
now in the field, would it not be advisable to devise some 
scheme whereby a pilot truck is run ahead of each train by 
means of electric power generated in the main train, and 
conducted to the pilot car by means of a light steel armoured 
cable? The tension on the cable would be approximately 
the same for all speeds, depending on the voltage generated 
by the main dynamos, though probably it would be necessary 
to automatically cut in an extra winding on the field 
magnets for the higher speeds due to the deterrent effect of 
wind pressure, &c., at those speeds. "The voltage would be 
high, in order to allow of a light cable being employed. If 
necessary, a storage battery could be employed to provide 
power to start the pilot car from rest, and prevent over- 
running the cable while the dynamo is picking up at 
starting. The return would be through the rails. The 
car would be sufficiently light to allow of derailing and 
attaching to rear of train if required to run in opposite 
direction. 


Birmingham, May 21s/, 1901. 


Hugo Gibson. 


Resistanee Material. 

We are much interested in the letter on *'Resistance 
Material" by ** Non-Magnetic,” and if he can tell us in 
which country he can buy non-magnetic resistance material 
with a comparatively high resistance in the form of strip at 
2d. per lb., we should feel obliged for the information. We 
manufacture resistance material in the form of wire, strip, 
wire netting, wire strand, &c., from material which has a 
resistance of 8 upto 51 times that of copper, but so far 
have not been able to produce a reliable resistance material 
at 2d. per lb. Some years ago we used to draw manganese 
steel for this purpose, but there was such difficulty in 
manipulating this stock that we gave it up, but we never 
heard of this material being sold at 2d. per lb. We export 
raw material for making resistance wire into the States, 
paying a high duty, and even after paying this duty the 
Americans are able to manufacture resistances and import 
the resistance frames, &c., complete into this country, which 
seems to point to the manufacture of resistances being at 
fault rather than the manufacture of the resistance material. 
We shall be pleased to give your reader any further infor- 
mation regarding our “ Beacon” or other high resistance 
materials, 

W. N. Brunton & Son. 


. Musselburgh, May 20%, 1901. 


The Meeting of the American Institute. 


I have received—no doubt in common with other members 
of the Institution—a communication from the secretary of 
the American Institute of Electrica! Engineers very kindly 
conveying an invitation to visit them at Buffalo on the 
occasion of their summer meeting. 

It appears that the Council has not finally decided upon 
the date, but that it awaits the replies and suggestions from 
Europe as to the number of visitors they may expect, and 
the general convenience of the greatest number. 

It would be well, in response to such a genial and courteous 
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invitation, that the American Council should not be delayed 
in their arrangements a day more than necessary, and I 
therefore beg to suggest—if you will permit me to do so— 
that all who think of proceeding to the States should at once 
commuuicate with the secretary of our own Institution, who 
might arrange with some gentleman who should act as secre- 
tary and organiser to the party. 

The very cordial manner in which the American Council 
has sought to meet the convenience of its visitors demands 
every possible attention on this side. 


T. Seott Anderson. 
Sheffield, May 18th, 1901. 


LÀ 


Aeeumulator Design. | 


If Mr. D. Tommasi will refer to the patent of the 
Monobloc Accumulator, he will find that the claim is quite 
different to his own, the invention relating to the horizontal 
superposition of thin sheets of lead to form the block, from 
which this accumulator takes its name. 

The use of negative electrodes in the form of a pencil is, 
we are informed, old. Further, the separator does not 
perform the functions mentioned by Mr. Tommasi. 


Monobloc Accumulator Syndicate, Limited. 
Westminster, May 17th, 1901. 


BUSINESS NOTES. 


— M ——— ——À 


Bankruptey Proceedings.— Tho statement of affairs in 
the case of George Frederick Cook, of Charles Street, Bradford, 
electrical engineer, shows liabilities to the amount of £516 10s. 8d., 


and assets estimated at £188 1?s. 'The debtor began business in 


1899 with £200 capital, and covered expenses during the first 12 
months but not since. He states that he bas lost £450 on a contract 
for the electric lighting of the Bradford Workhouse, and ,£50 on 
one for the Skipton District Council, and he filed his petition when 
proceedings were being taken by a creditor to garnishee a debt of 
+125 owing to him. The trade creditors over £10 are as follows: 
Edison & Swan, £47; W. T. Henley's, £110; Markt Bros. & Co., 
£121; Morley Electrical Engineering Company, £28; New 
Brotherton Tube Company, Limited, £2); W. Rickard (Derby), 
£10; and M. J. Sewell (Brighouse), £37. The public examination 
was fixed for Wednesday, the 22nd. 


Dissolutions and Liquidations.— The Electric Incan- 
descent Lamp Regenerating Syndicate is winding up voluntarily, 
with Mr. A. Banister as liquidator. 

A meeting of J. G. Statter & Co. will be held on June 21st, to 
hear an account of the liquidation proceedings from the liquidator, 
Mr. F. J. Tingle. 

A meeting of the Tramways Union Company, Limited, will be 
held on June 20th for a similar purpose. 

A meeting of the United Telephone Company will be held at 5, 
Moorgate Street, E.C., on June 26th to receive the liquidator’s 
report. 

Messrs. C. Lang and M. Plato (Chas. Lang & Co., manufacturers 
and dealers in electrical goods, of Minories, E.C., and Berlin) have 
dissolved partnership. 


Books Received.— Directory of the British Anglo- 
Argentine and North American Residents in the Argentine Reputlic 
and Argentine Commercial Guide.” Fourth edition, 1901. Edited 
by E. Danvers. Buenos Ayres: John Grant & Son. 58 

“The Law of Universal Balance,” by A. Shetlander. Lerwick: 
T. & J. Manson. 1901. 

" Moteurs Synchrones à Courants Alternatifs" by A. Blondel. 
Paris: Gauthier-Villars. Paper, 2fr. 50v. ; cloth, 3fr. 


The Continental Are Lamp.—One would hardly 
expect to find an impedance coil in a direct current arc lamp; yet 
this is the principal feature of the Continental" lamp, which is 
being introduced into this country by the Stewart Electrical Syndi- 
cate, Limited, of 57, New Compton Street, W.C. "This lamp is of 
the enclosed type, and is suitable for supply pressures of 100 to 115 
volts. The feed is controlled by a clutch, acting direct on the posi- 
tive carbon, and coupled to the iron cores of two compound solenoids. 
Each of the latter consists of a series and a shunt coil. The latter 
is connected with the terminals of an impedance coil of the 
" Hedge-hog " type, of very low resistance, but of high inductance. 
When the current is steady, practically the whole of it goes through 
the impedance coil, leaving the series solenoids free to act alone: 
but the moment the current commences to vary, from any cause, the 
peculiar properties of the impedance coil come into play, resisting 
the change, and throwing the variation into the shunt coil, which 
exerts a force tending to counteract the variation by shortening or 
lengtbening the arc. 

Such variations are usually provided against by the insertion of 
a large resistance in series with the arc; but, thanks to the device 


described above, this source of loss is avoided in the “ Continental ” 
lamp, with the result that a higher efficiency at once becomes 
possible. 

The following observations made in our presence will afford some 
indication of the improvement effected: — Current, 4:5 amperes ; 
pressure over all, 136 volts; pressure between carbons, 90 volts; 
pressure across impedance coil, 14:5 volts. The remaining 1:5 volts 
drop is due to the series coil, &c. From thesereadings it will be seen 
that no less than 85 per cent. of the power supplied is developed at the 
arc itself, as compared with 75 per cent. in the usual case. The are 
under these conditions is about half an inch long, giving a very free 
path for the light rays; but unfortunately we were unable to make 
any photometric tests. We have before us, however, a report of 
tests made at a well-known American Institute of Technology upon 
this lamp, which not only corroborate the observations given 
above, but show a gain of 35 per cent. in the mean spherical caudle- 
power per watt supplied to the lamp, due to the use of the impedance 
coil. | | 

The latter may be enclosed in a metal case, forming part of the 
suspension of the lamp, or may be fixed in any convenient position 
in the vicinity. 

The globe of this lamp is noteworthy in that it is closed at the 
lower end, thus saving a gas-tight joint, aud can be removed or 
replaced with the greatest facility, while the tightness of the upper 
joint is demonstrated by the long period during which the lambent 
CO flame plays about the red-hot carbons after the current is 
stopped. Altogether, we have formed a very favourable opinion of 
the lamp. 


An Electrical Exhibition at West Ham.—An 
electrical exhibition was opened at West Ham last Monday, and it 
will close to-morrow (Saturday). It is promoted by the Borough 
Council, and its sole object is to educate consumers in regard to the 
applications of electricity for lighting and power work. It fulfils 
this purpose admirably, for a score of exhibitors directly interested 
in the progress of electricity supply business have done their part 
of the work well, and have succeeded in producing a very attractive 
show. It is the duty—too often sadly neglected—of municipalities 
who have embarked upon electricity supply to push their 
commodity for all it and they are worth, and of all the means at 
their disposal to aid in achieving a satisfactory resalt we can think 
of none which will help them better than an effective system of street 
electric lighting, and a well arranged and attractive exhibition. 
The outdoor arc lighting at West Ham is, according to the Chairman 
of Committee, the only thing about wbich there should be much 
bone of contention, and I hope that will soon disappear.” We were 
for a moment just a little concerned to know whether the arc 
lighting or its present alleged unsatisfactory featurcs will 
pass away. Presumably only the defects were meant. Whatever 
is to be said for or against the street lighting of West Ham, the 
private lighting custom has gone ahead so well that to-day (pending 
the completion of the new station at Canning Town) it is not 
possible to take on additional consumers on any large scale; 
the main object of the exhibition is to create a day load for the 
driving of motors, a class of work for which there seems to be con- 
siderable scope in the Council’s area. 

Before turning to take a glance at the exhibits, we ought, perhaps, 
to refer to the opening function. For able speeches, flights of 
rhetoric, dignity of bearing, and all those other admirable qualities 
which go to make up the unimpeachable character of the local dig- 
nitary, the councillors of the Borough of West Ham would be hard 
to beat. We leave it to the sprinkling of electrical men who were 


there to say whether we are not right. The chairman of the Light- 


ing and Tramways Committee, Alderman Ivey, having stated statis- 
tically the progress of the lighting undertaking, explained that 
their guests had been invited to attend the function that afternoon 


. purely in order that they might do business with them and bring 


grist to the mill. He said that the West Ham undertaking had 
been the subject of much discussion in the Press and in the Council 
chamber, and we remembered things said in the ELECTRICAL 
Review in days gone by. He told us that “electric light current 
is different altogether to the manufacture of gas, and paid Mr. 
Bock, the resident electrical engineer, the compliment of being 
“not only pushing, electric, but also hopeful" about the financial 
result for the current year. Only the big consumer gets discounts 
at present, but Alderman Ivey would like to see the discount system 
allowed to small consumers as well. They had “some 6, OOO E P. lying 
at the central station," and the eight large boilers at the electricity 
works, so he told us, “are all used for generating current." He 
referred to the Public Health Act, and its provisions as to drainage, 
and added that he firmly believed, that, in some years’ time, everyone 
will be compelled by Actof Parliament to use electric light, and noone 
would be allowed to make any smoke. No notices had been put up 
requesting visitors not to touch the exhibits, but if they did so they 
would be sure to get a shock to satisfy their paar Ar It was 
whispered on the platform that the speaker was dilating upon 
electricity from an Alderman's point of view. He then called upon 
the Veteran Mayor to declare the exhibition open. 

The Mayor's speech we refrain from publishing. We could not if 
we would, and we would not if we could. But it was a treat such 
as we are not often privileged to hear, and it was undoubtedly the 
most entertaining part of the proceedings. A switching on of 
lights in all directions was accompanied by a bugle blast, and 
sundry speeches followed voting thanks to everybody. The final 
vote was The Exhibitors," and it was responded to by Mr. Mayor 
Kershaw, of Shoreditch, who is very active in pushing his exhibit at 


the Renewable Lamp Company's stand. We were glad it was the 


last speech, for Mr. Kershaw could not resist the temptation to 
commit an atrocious pun on the name of Alderman Kidd, who 
was present. When he heard reports about West Ham electricity 
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scheme, in future he should think there was a good deal of Kidd“ 
about it. At this, West Ham held its sides and laughed, and the 
Mayor of Shoreditch looked pleased. One impression we formed on 
hearing the specches, namely, that the full dress debates of West 
'Am must have a good deal in common with those of 'Ackney. 

The manufacture of Robertson's incandescent lamps is shown, 
together with a vast number of electrical fittings, motors, fans, and 
the Apollo“ heater, &., by the General Electric Company, 
Limited, whose exhibits we mentioned last week. Mackey's 
incandescent lamps are exhibited by the makers; there is a showing 
of secondary batteries for all purposes by the Hart Accumulator 
Company; the B.T.H. Company exhibit their meters, motors, fans 
and controllers. Brockie-Pell arc lamps are in evidence, and a 
Ferranti latest pattern rectifier, which is doing service on the local 
street lighting, is caged off like a lion at a menagerie. Messrs. 
Young & Marten, Limited, had on view a large assortment of 
artistic lighting fittings, fans, standards, Jandus arc lamps, which 
are employed both outeide and inside the building; also the 
Dowsing radiant electric heaters, which are to be found at several 
other stands as well. Messrs. Young & Marten have a further 
exhibit, at which electric heating and cooking are in process. 
Messrs. Geipel & Lange show Brown-Boveri motors, switches, 
and steam traps; Messrs. Jackson Bros., fuseboards, fittings, electric 
bells, &c. ; Messrs. Hands have a good variety of electric lighting 
fittings ; ‘and the Babcock & Wilcox Company have on view a 
model of their boiler. Messra. Veritys have a central stand, at 
which a very good idea may be obtained of the uses 
of electricity for driving and lighting, perhaps the most 
attractive being a Linotype run by an electric motor. The Renew- 
able Lamp Company has a striking exhibit also in a prominent 
position. Messrs. Witting Bros. have on exhibition many motors 
(Heyland), controllers, &c., for electric driving and electric tram- 
way work. Art metal fittings are shown by Mr. J. B. Tompkins ; 
the “ Umpire” storage batteries for X ray, testing, and other pur- 
poses, by Messrs. Marcuson & Sutherland ; the Langdon-Davies elec- 
tric motora, by the Langdon-Davies Electric Motor Company ; some 
dynamos and motora by the Thames Ironworks and Shipbuilding 
Works; also cables by Messrs. Johnson & Phillips. The Vulcan 
Electric Company show a number of exhibits in operation, a single- 
phase alternating motor taking supply from West Ham mains being 
employed to drive a Canning continuous current dynamo for 
generating current to work machines. Here the West 'Ammer will 
be able to see motor-driven fans, sewing machines, drills, and metal 
polishing spindles. 

These few brief notes will show that the exhibits are quite 
adequate to bring before the consuming public the uses and benefits 
of electricity for electric driving. Several of the exhibitors showed 
electric tramway machinery, the reason of this being that very 
shortly the West Ham Lighting and Tramways Committee will be 
in the market for tramway equipment. 


For Sale.—Messrs. Wheatley Kirk, Price & Co. are 
shortly to sell by auction surplus machine tools, electrical plant, 
&c., at the Broadheath Engineering Works of the Edison & Swan 
Company, on account of removal to Ponders End. See our 
business pages this week for further details. Another notice gives 
details of a large quantity of machine tools which the same firm 
will sell by auction at Leeds on June 12th and 13th. 


Foreign Electrical Emports.—The value of the foreign 
electrical plant and apparatus imported into this country during 
April last, is returned at £86,629, as compared with £130,076 in the 
preceding month, and £58,714 in April last year. So far this year 
there has been a very large increase in such imports, the value for 
the four months ending with April last being returned at £408,318, 
‘ae contrasted with only £255,732 in the corresponding four months 
of 4900, 


Glasgow Exhibition.—We are asked to say that the 
numbers of the stand: in the Machinery Hall are not the same as 
the allotment numbers. The Buffoline " Gear Company's wheels 
are at work on Stands Nos. 413, 444 and 451, and not on stands 
announced in our issue of May 17th. 


Japan.—The Japanese Customs authorities have recently 
given a decision to the effect that copper wire, insulated, for elec- 
trical apparatus is to be dutiable at the rate of 5 per cent. ad 
valorem, and not at 20 per cent. ad valorem, as a manufacture of 
metal not otherwise provided for. 

Mr. Arthur Hyde Lay, in his official report on the trade of Japan 
for 1900, says that the large quantity of telegraph wire imported 
during that period “is an indication of the activity of the Com- 
munications Department." 


Renewable Lamps.—On Monday evening the members 
of the Institution of Junior Engineers paid a visit to the works of 
the Renewable Electric Lamp Company, at Brunswick Place, City. 
Road, London. They were received by the managing director, 
Mr. H. E. Kershaw, Mayor of Shoreditch. 'The processes carried 
on were sbown in operation. 


Schmidt Superheaters, — Messrs. Schmidt's Super- 
h ating Company, Limited, of Broad Sanctuary Chambers, have 
received an advice from their German office stating that after an 
exhaustive investigation the Prussian State Railway Administration 
has definitely ordered 19 locomotives, four being express loco- 
motives and 15 being goods locomotives, to work with highly 
superheated steam on the Schmidt system. The sole license, 
in respect of stationary engines throughout Great Britain and the 
British Colonies, has been taken over by Messrs. Easton & Co., 
Limited, of Broad Sanctuary Chambers, S.W., who state that since 
the date of the license, the middle of January ‘last, they have taken 
orders for delivery in the United Kingdom to the extent of over 


16,000 H.. They have just issued a catalogue in which the Schmidt 
system is very fully described, together with details of tests, and a 
circular which accompanics it gives particulars of the remarkable 
progress which has been made on the Continent. The catalogue is 
very fully and well illustrated with both half-tone and diagram- 
matic pictures. 


Traction Cell.—A new cell which has been devised by 
Mr. J. T. Niblett, and will shortly be placed on the market, deviates 
somewhat from the ordinary lines. The metallic conductor used ia 
of small dimensions and light weight; it forms the backbone of a 
frame wherein the active material is contained, and is so arranged 
that all those parts immersed in the electrolyte, and not covered by 
the active material, are insulated. By this arrangement, all the 
lead salts are brought under direct electrolytic action, and greater 
efficiency is obtained. The material employed in both positive and 
negative plates is not the usual lead oxides, but is a compound of 
lead salts of a conductive nature. When set and properly seasoned, 
the material is ofa stone-like hardness, while the necessary porosity 
is obtained. Cells made by the new process can be formed very 
rapidly, and the amount of energy consumed in the formation is 
said to be only about half that required by the ordinary pasted type 
of cell. The expansion of the positive and contraction of the 
negative plates during formation is greatly reduced, and the 
elements do not tend to buckle, or shed their active material, 
either during the formation, or in subsequent use. It has been 
found that from 2:2 to 2:3 volts per cell is enough to effectually 
recharge. So far, plates varying from 0:1 to 0°75 in. thick have been 
tested, and give uniform and equally good results. The following 
particulars of a cell constructed for motor-car work are given :— 

Number of positive pl ites T is ae - $5 4 

Number of negative plates A ix d vs 5 

Gross weight of conductors in plates. 8 n. 10 ozs. 

Gross weight of positive active material : ae 8 lb 

Gioss weight of negative active material — 6 Ibs. 7 ozs. 

Gross weight of complete cen inoluding containing 

vessel and electrolyte.. 24 lbs. 9 024. 
Normal discharge rate 16 amperes. 
Current density on positive surface at normal discharge 1 npe for 

. Mn. 
Capacity ee te uw . 160 impete hours. 
Capacity per pound ‘of complete cell .. . 656ampere-hours. 


The above results were obtained with & | fall of potential down to 
1°75 volts per cell, but under ordinary conditions the E.M.F. may 
be safely run down t> 177 volta without injury to the elements. At 
half rates of discharge the capacity per pound of cell was found to 
be 7:5 ampere-hours. It should be mentioned that the above cell 
was constructed for normal rates of charge and discharge. In the 
case of the thinnest elements yet tried, we are informed that rates 
of discharge of 1 ampere per square inch of positive surface have 
been obtained, the E.M F. remaining practically constant. By 
working at this current density, cells can be constructed which can 
be fully discharged or charged in less than one hour, without great 
loss of capacity or efficiency. 

Trade Announcements, —Mr. G. Braulik announces 
that the agency which bas been held at different times by Messrs. 
Polland & Co., and also the Union Cable Company, Limited, for the 
well-known articles manufactured by the  Elektrotechnisches 
Institut Frankfurt has now been passed into his hands solely, and 
all orders should be addressed to him at 218, Upper Thames 
Street. A large stock of the Beez” pocket volt and ammeters 
will be kept by him. 

Messrs. Aiton & Co., of 25, Laurence Pountney Lane, E.C., notify 
that after May 21st their address will be Western Works, Hythe 
Road, Willesden Junction, N.W. 

Messrs. Fricker & Miller announce that they have ceased to carry 
on business as electrical contractors, and have commenced to 
practice at 82, Victoria Street, Westminster, S.W., as consulting 
engineers and electricians. 

The Fuller-Wenstrom Electrical Manufacturing Company has 
opened offices at 110, Cannon Street, E.C., in consequence of 
expansion of business. All communications should be addressed 
there in future. Another notice Tene to this matter appears in. 
our Notes" columns. 


Two-Power Lamp.—An incandescent electric lamp with 
two independent filaments, one of high and the other of low candle- 
power, has appeared in America. The low power filament is chiefly 
used as a night light, and the change from one power to the other 
is made by turning the lamp in a screw socket. Similar lamps have 
been known in this country for yeara. 


ELECTRIC LIGHT AND POWER NOTES. 


Bournemouth.—The T.C. has resolved that on its 
inclusion with the borough, application be made for a prov. order 
for electric lighting for the present district of Pokesdown. The 
L.G.B. has granted sanction to borrow £11,978 for the purpose of 
public lighting. 


Bulawayo.—The electric lighting plant of the Bulawayo 
Waterworks Company, Limited, is now being doubled in size. 


Colchester.—A L. G. B. inquiry was held last week by 
Mr. W. O. E. Meade King in respect of an application by the T.C. 
for leave to borrow £15,900 for electric lighting purposes. The 
electrical engineer, Mr. A. R. Sillar, explained that a sum of 
£1,970 5s. would be required for doubling the supply pressure. 
The rest of the loan was for extensions of plant and mains, and 
purchase of land. 
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Cork.—Last week, but for the electric light, the city 
would have been left in total darkness on Thursday and succeeding. 
nights, owing to a strike amongst the employés of the Cork Gas 
Consumers’ Company. | | 


Dublin.—The Dublin Electric Lighting Committee met 
last week, when reports were read on the progress of the new 
electric lighting scheme. Thirty-eight tenders had been: sent in“ 
under Specification No. 4, and were forwarded to Mr. Hammond for 


his report. A report from the sub-committee appointed to arrange . 


as to the loan of £254,500 was submitted, and the Committee decided 
to send forward a recommendation to Council on the method of 
raising the loan. | E Ta 


Dumfries.—The report submitted to the T.C, by Mr. 


John Ritchie, of Messrs. Carrick & Ritchie, Edinburgh, on the 


practicability of utilising water for the electric lighting of the 
burgh, states that the only stream in the vicinity available for. 
the production of power is the Cargen Water, about four miles from 
Dumfries. There is a total fall of 185 ft., and to make a practical 
scheme it would be necessary to utilise as much of the fall as pos- 
sible. Mr. Ritchie considers that it would inadvisable for a town 
the size of Dumfries to entertain a water-power electrical installa- 
tion unless 400 to 500 H.P. could be produced for the hours that the 


maximum amount of light was required. Suitable sites for a service 


reservoir capable of holding 200,000 cubic feet of water and a 


supplementary reservoir to hold 150,000 cubic feet are indicated. 
He estimates that a working head at the power house of not less than 


150 ft. could be got, and to produce 500 H.P. under these conditions 


Cargen Water, made up of the overflow from other sources, with 
the addition of these two proposed reservoirs, is capable of pro- 
ducing 500 H.P. There should be two turbines of 250 H.P. each, one 
of 100 H.P. and one of 50 Hl. p., coupled direct to dynamos. Probably 
Dumfries will in a few years require at least 1, 500 m.r. This would 
involve a steam generating station in or near the town, but there 
would be no difficulty in working a water-power and steam station 
in conjunction with each other. The estimated cost approximates 
to £11,000, exclusive of payment for land and wayleaves, and 
includes :— a 
Cost of lade 1,200 yards long, lined where necessary, £ s.d. 

with culverts, fireclay pipes, overflow channel, 
tank, strainers, sluices, ke. ME - .. 1950 0 0 
1:190 bl of steel rivetted pipes, with Pang joints, 
in, diameter, track excavated and filled, an 
pipes laid und jointed, including bends, curves, 
und branch pipes, to turbines.. X" - ia 
Two 950-H.r. turbines, one 100-u.P. turbine, one 
O0-H.P. turbine, with extended under-frame to 
take on the dynamos, sluice valves, governors, 


4,980 0 0 


suction pipes, and other fittings, erected complete 1,480 0 0 
Overhead crane .. i5 m 88 - s ví 70 0 0 
Power house, foundations for turbines, store, and other 

buildings... Vs » 905 ia T at 500 0 0 
Deepening tail-race from power:house down to Clunie 

Bridge “a is b me 25 - 80 0 0 
80-H.P. oil engine, with foundations, &c., erected 400 0 0 


The E.L. Committee, in view of the difficulties disclosed by Mr. 
Ritchie's report, on Tuesday resolved to recommend, the Council 
not to entertain the idea of a water installation, and the town clerk 
was instructed to communicate with Dr. Mond, inquiring as to the 
applicability of the Mond gas to the generation of electricity. 


Durban.—Mr. John Roberts, the borough electrical 
engineer, has recently prepared and published by order of the 
Corporation, a pamphlet setting forth for the enlightenment of the 
Du.ban public, the great advantages of electric driving. The elec- 
tricity supply undertaking commenced operations late in 1898, but 
there are now over 700 consumers, and the outlook is so promising 
that it is anticipated that the number will be trebled by the end of 
the next three years. The Corporation electric trams will be 
operating with a 30-car service by about the end of the year. The 
pamphlet now before us contains a good deal of information relating 
to the subject which could not easily be placed before the local 


consumer in any other way. The advantages of electricity over 


other forms of power, and the comparative costs, also general 
details regarding the equipment of motor installation, are given by 
Mr. Roberts, and are followed with some precautions to be 
observed in a motor installation to prevent fire and shock. We 


wish Mr. Roberts continued and greater success, and hope that his 


circular will have the effect of bringing on a good day load. 
Eceles,— The Public Lighting and Electricity Supply 


Committee of the Corporation has resolved to extend the electric 
lighting undertaking of the borough, but first to obtain the advice 
of an expert as to the feasibility of the work being carried out suc- 
cessfully. The Committee has decided not to entertain the offer 
of the Trafford Park Power and Supply Company to supply elec- 
trivity in bulk. 

Germany.— The municipal authorities of ^ Aix-la- 
Chapelle have voted a sum of £50,000 for the extension of the 
electric light mains iu the town. 


Gillingham,—At a meeting of the D.C. last week the . 


resolution passed by the Council not to purchase the New Brompton 
undertaking of the Chatham and Rochester Electric Lighting Com- 
pany was rescinded, and & resolution to purchase it under an 
agreement entered into by the company, Mr. Henry Jasper, and the 
Council, was carried. i m 


Glasgow.—The following is the revised scale of charges 


5 by the Electricity Committee for the year 1901— 


For Lighting Purposcs.—(1) Shops, warehouses, offices and all other 


CAL REVIEW. 


premises except those specified under heads 2, 3 and 4, to be charged 
on the demand indicator system at the rate of 6d. per B. of T. unit 


for the first 365 hours’ use per annum of the maximum demand, and 


for all energy consumed over this quantity 1d. per unit fur 250-volt, 
14d. for 200-volt, and 2d. for 100-volt supplies respectively. (2) 
Domestic rate.— 33d. per unit for 250-volt, and 4d. per unit for 200 
and 100-volt supplies. (3) Theatres, halls and other places of enter- 
tainment.—34d. per unit. (4) Churches.—3d. per unit. 

For Motive Power Purposcs.—A uniform rate of 14d. per unit for 
250 and 500-volt supply, and 2d. per unit for 200-volt supply, 
subject to the conditions already in force for the proper protection 
of the Corporation. It is not proposed to make any alterations in 
the rates charged for energy supplied under existing special agree- 
ments and for the lighting of public street lamps. At the Council 
meeting on the 15th inst. it was agreed to defér confirmation of the 


above charges till next fortnightly meeting. 


Hampton (Middlesex),—The B. of T. has granted an 
electriclighting prov. order to the U.D.C. 


Hexham.—The T.C. has instructed Messrs. Lacey, 
Clirehugh & Sillar to prepare a report on a combined scheme for 
lighting and traction, dealing with the advisability of the utilisation 


of water for motive power. | 


Hoylake (Cheshire).—At the meeting of the Hoylake 
and West Kirby D.c. on Monday, the chairman, in moving the 
adoption of the minutes of the Electricity Committee, stated that 


. by the end of the week electric light and power would be available 


1. 


> -é all over the district. 
would require about 2,400 cubic feet of water per minute. The 


Kingston.—The L. G. B. has sanctioned the borrowing 
of £17,800 by the Corporation for electric lighting p The 
tender of Messrs. F. & E. Davey has been accepted for the building 
of a chimney shaft at £1,989. 


London,— Kenxsincton.—At a meeting of the Borough 
Council last week a report by the Street Lighting Sub-Committee 
was discussed. In the report it was stated that the lighting engineer 
had submitted plans and estimates for lighting some of the main 
roads by electricity, after consideration of which the Committee had 
inspected the lighting ata number of places. In Hammersmith and 
Wimbledon they viewed two or three systems of street lighting by 
incandescent electric lamps, but did not consider that this system 
pa any advantages over the incandescent gas lighting adopted 

Kensington. The Committee had come to the conclusion that arc 
lamps erected about 60 yards apart on each side of the road alter- 
nately, and on posts 20 ft. high, fitted with swan necks, so that the 
lamps hung a few feet over the roadway, were the most suitable. 
Having regard to the great and rapid improvements now being 
made in public lighting by oil, gas and electricity, they were of 
opinion that the last was preferable, and suggested a further and 
more extended experiment with arc lighting in certain main roads, 
and extending the use of incandescent gas lighting in other 
thoroughfares. The Council decided to further consider as to the light- 
ing of the following streets with electric arc lamps: — Kensington 
High Street and Kensington Road, Brompton Road, Holland Park 
Avenue, and High Street, Notting Hill. The cost of lighting these 
streets was estimated at £3,900. 

PoPLAR.—The Borough Council has resolved to carry out exten- 
sions of plant and mains, as recommended by the engineer, at an 
estimated cost of £52,348. | 

SoutHwaRK.—The City of London Electric Lighting Company 
has given notice to the Borough Council of its intention to apply to 
the B. of T. for a prov. order to supply electricity throughout the 
borough. " . 

WESTMINSTER.—AÀ fire took place in Conduit Street on 16th 
inst. in one of the electric manholes, apparently due to an 
accident to the electric mains. It was extinguished by firemen 
with water and sand. | ES 

L.C.C.—The report of the Improvements Committee of the 
L.C.C. submitted to Tuesday's meeting referred to the litigation 
with the Metropolitan Electric Supply Company on the subject of 
the reinstatement of the company's station in Sardinia Street, and to 
the decision of the Court of Appeal in favour of the company that 
it was open for the arbitrator to say whether or not any spare or 
stand-by plant was necessary. In the opinion of the Committee the 
case should be taken further, and they therefore recommended the. 
Council to give notice of appeal, and to instruct the solicitor to take 
steps to protect the interests of the Council in connection with the 
proceedings in the House of Lords. "The proposal was carried. 

The L.C.C. has decided to authorise the erection of an addition to 
the air-compressor house at the generating station of the Charing 
Cross and Strand Company in Commercial Road, Lambeth. 

The conference of local authorities of London to which we 
«eferred recently was held on 16th inst. to discuss the question of 
the supply of electricity in bulk. It was pointed out that several 
companies were seeking Parliamentary powers to undertake this 
work, and fears were entertained that the position would be 
endangered of those local authorities which had already entered 
the electric lighting business on their own account. The conference 
re affirmed the resolution passed at & similar gathering three years 
ago, approving of a supply by the LC. C. to local authorities of 
electricity in bulk. It was further decided that the Council be 
asked to draft a suitable Bill to be submitted for confirmation to the 
local authorities. | : 

IsLinaton.—The Borough Council is going to extend the electric 
lighting mains at a cost of about £5,353. 


Lowestoft.—An inquiry was held last week by Mr. 


W. O. E. Meade-Kiug, L. G. B. inspector, into an application of tho 
T.C. for leave to borrow a further sum of £20,000 for electric light: 
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ing purposes. The loan was required for extensions of mains and 
plant, public lighting, strengthening the foundations of the elec- 
tricity works, and building a concrete raft for the boilers and 
engines. A second loan of £10,000 for extending the supply to the 
whole of the borough will also be necessary. 


Morecambe.—The accounts of the E.L. Department for 
the year ending March 31st show that the gross surplus on the 
revenue account was £1,604, against £1,765 last year. The total 
cost of the works and plant up to March 31st was £52,408, of which 
£3,943 has been repaid as principal. The sum actually expended 
has been £48,465. The value of the energy sold during the year 
was £4,530, against £3,916 last year. Despite this increase, how- 
ever, there is a loss on the year, after repaying principal and interest 
to the amount of £2,281, of £677, against £9 last year. It has 
been decided to charge the pier companies 7d. per unit, as at 
present, but if the annual payment exceeds £250, the charge will 
be reduced to 5d. per unit for all consumed over this amount. 


Norway.—An electric installation for lighting and 
motive power purposes has just been completed at Drontheim, 
Norway. The central power station, and the sub-stations with 
turbines, have necessitated an outlay of 200,000 crowns, while the 
installation of wires overhead and underground has cost nearly 
250,000 crowns. The hydraulic force which actuates the installa- 
tion, is secured from a waterfall at Lerfossen, which is about 8 kilo- 
metres from Drontheim. The central power station is provided 
with two machines of 1,000 H.P. each, but steps are being taken with 
a view to raising the total power of the installation to 12,000 H. P. 
The three-phase current is produced at a tension of 7,000 volts, and 
is conducted to the town by means of aerial wires supported 


by poles. On entering the town the canalisation becomes sub- . 


terranean; one line supplies the sub-station, which is used for 


the electric tramway service, while the other is conducted to the, 


transforming stations situated at different points in the town. In 
the lattet, the current is reduced to 150 volts, and distributed to 
consumers by subterranean cables. The tramway, which is a trolley 
system, about 3,600 metres long, utilises continuous current at 


500 volts. The initial cost of the tramway was about 300,000 - 


crowns. 


Oxford.—The governing body of Christ, Church have | 


decided to carry out an electric lighting scheme drawn up by their 
consulting engineer, Mr. Morgan Williams. The contract has been 
placed with Messrs. Hill Upton & Co., of Oxford, — © 


Perth.—The T.C. has placed an order for 150 watt-hour 
meters with the British Thomson-Houston Company, and demand 


meters are to be obtained from the Reason Manufacturing Company, 


Limited. June 1st has been fixed by the T.C. for the formal open- 
ing of the electricity works. ; 


Peterborough.—The L.G.B. has given its sanction to 
the obtaining of a further loan of £12,200 for electric lighting pur- 
poses. Of this sum £5,000 is required to complete the present 
works, £6,000 for extensions (plant and mains), and £1,200 for 
street lighting. i 


Pietermaritzburg.—From a report drawn up by a com- 
mittee of the Ratepayers’ Association on the electric lighting of the 
city, it would appear that the Corporation has spent £71,000 on 
electric lighting, and that this sum was not raised by special loan, 
but was “ borrowed from funds raised for other public works. The 
T.C. is now applying to the Legislature for sanction to an electric 
lighting loan of £200,000, out of which the above cum will be repaid. 
According to the Committee's report, the electricity accounts should 
have shown a loss of £2,401 on the last year’s working, instead of 
declaring a profit of £125. 


Portsmouth.—Coal has cost the E.L. Committee £4,000 
more this year than last year, though the output has not largely 
increased. It is now buying “dust” locally at 12s. for which a 
few months since it paid 18s. 9d. per ton. The Committee has con- 
sidered tenders for five additional Lancashire boilers, two feed 
pumps, mechanical stokers, economisers, steam feed and other pipes, 
and recommended that the tender of Messrs. Yates & Thom 
(£6,950) be accepted. It was explained that this was not the lowest, 
but that there were reasons which induced the Committee not to 
recommend the latter. It was stated that the mechanical stokers had 
been so great a success that the Committee had unanimously 
resolved to recommend a continuance of their use. The report was 
adopted. 


Shrewsbury.—The report of the Lighting Committee 


states that the energy sold has increased 76 per cent in 12 months, 


and that preparations are being made for fixing a new engine and 
dynamo. To meet the increasing demand, the Committee recom: 
mended a further loan of £16,526, as it was absolutely necessary 
that additional cables should be laid, and an increase of £50 a year 
in the salary of the electrical engineer. The report was adopted. 


Waterhouses.— Messrs. Pease & Partners are making 
arrangements for lighting the Waterhouses and Esh districts by 
electricity. 


Wearside Shipyards.—Until recently electricity was 
practically unknown as a motive power in the different shipyards 
on: Wearside. Latterly this agent has been coming more to the 
fore than formerly, and electricity has in many cases replaced 
steam in the driving of punching aud shearing machines, angle-bar 
cutters, counter-sinking machines, rollers, drilling machines, turn- 
ing lathes, planing machines, grindstones and cranes. The applica- 
tion of electricity to the small drilling machine has been a matter 
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of great convenience, for however cramped the position may be in 
which the tool has to be worked, it is easy to carry the necessary 
wires there safely and practically without cost. Most of the 
engineering and shipbuilding yards on the Wear are now using 
electricity to some extent in lieu of steam, as well as for lighting. 


Willesden.—The Board of Guardians has appointed 
Mr. Morgan Williams consulting engineer to the new Willesden 
Infirmary. 


Worcester.—Colonel Durnford, R.E., L.G.B. inspector, 
held an inquiry last week respecting an application by the Worcester 
City Council for sanction to borrow £4,950 to purchase a site for 
P additional street-lighting station, and for purposes of electric 
ighting. ie i | 


PR 


ELECTRIC TRACTION NOTES. 


Belgium.—The unification of the Antwerp tramways 
with prolongation of concession till 1945, and the application of 
electrical traction to the entire system, has been approved of by the 
Belgian Chamber. The measure has still to be passed by the 
Senate, but this is already more or less a foregone conclusion. 


Blackburn. — Although the official report in detail of the 
Blackburn electric tramways working for the past year has not yet been 
made public, Alderman Thompson, the chairman of the Electricity 
and Tramways Committee, states that there has been very con- 
siderable loss upon that undertaking. Though there has been a 
great increase in the number of passengers since the introduction of 
penny fares, the financial results are not so satisfactory as was 
anticipated, and the receipts have fallen far short of working 
expenses, interest on loans, and sinking fund. The deficiency 
amounts to about £3,800, and Mr. Giles, the electrical engineer, has 
suggested the desirability of raising the fares from 1d. to 14d., on 
all routes except the Witton section. This proposal is now under 
consideration by the Committee. 


Brighton.—The contractors for the permanent way for 
the Corporation tramways, Messrs. Macartney, McElroy & Co., 
Limited, are now laying the rails at about the rate of half a mile 
of single track per week. The first consignment of poles has 
arrived from Messrs. Blackwell & Co., and all other branches of the 
work are being pushed on with the utmost haste; there is every 
prospect of the lines being ready for operating about the middle of 
next September, as previously arranged. | 


Brighton and Rottingdean Seashore Tramway.— 
In consequence of the Corporation being compelled to remove somc 
of the rails of the Seashore Tramway, in order to extend one of 
their groynes, they have allowed a temporary timber gangway to be 
erected en the Blackrock groyne to act as a landing stage for the 
seashore car during this summer. Mr. Volk has also obtained per- 
mission to extend the beach tramway from the “ Banjo" groyne to 
the Blackrock groyne, thus forming a connecting link between the 
seashore and the beach tramways. 


Canada.—The statistician of Canada has compiled some 
interesting figures regarding the 34 electric railways of the 
Dominion. During the year ended December 31st, 1899, 630 miles 
of track were used, and the total number of miles run by cars was 
29,646,847. Pa-sengers carried numbered 104,033,659, which was 
equal to carrying every man, woman and child in the Dominion 
20 times. Compared with the previous year, the number of 
passengers increased nearly 9,500,000, and the number of miles run 
over 1,000,000. The amount of paid-up capital invested in electric 


railways is $21,700,000.— Scientific American. 


Central London Railway.—At the Surveyors’ Institu- 
tion, Mr. Daniel Watney, sitting as sole arbitrator, heard the case 
of Pearce v. Central London Railway Company, a claim for com- 
pensation in respect of certain damage to the vicarage of Christ 
Church, Newgate Street, E.C., alleged to have been caused by the 
construction of the line. Evidence having been heard, the arbi- 
trator reserved his award. 2 


Cork,—The Cork Electric Tramways and Lighting Com- 
pany in the first four months of 1901 had £600 increase over the 
earnings in the corresponding period of 1900. . Last year they 
carried 5,137,000 passengers, or the whole population of the city 
64 times over. Passengers are carried as far as 34 miles for ld., 
and lighting is done for 44d. per unit; so the people of Cork arc 
getting a remarkably cheap service. The traffic receipts werc 
£1,774, and the lighting receipts £4,178 over the previous year. 


Glasgow.—The Corporation has resolved :— 


That it be an instruction to the conveners of the Watching and Lighting and 
the Tramways Committees to consider the question of possible demands on the 
police in the event of accidents to overhead wires on tramway routes, and the 
equipment of the police for same, and to report. EE l = 


Glasgow.—Eleven accidents caused more or less indirectly 
by the new electric cars occurred last week, one proving fatal. 


Howth.—On June 1st the new Hill of Howth tramway 
will be opened. The power station is at Sutton, where there are 
three dynamos of 250 H.P. each, these being coupled direct to three 
steam engines. The cars have all up-to-date improvements, 
and are fitted to accommodate 30 passengers inside end 37 on top. 
The engineer of the Great Northern Railway; Mr. W. H. Mills, had 
entire control of the construction of this tramway line. 
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Kearsley.—The U.D.C. has authorised Messrs. Lacey, 
Clirehugh & Sillar to prepare specifications for the complete 
equipment of the tramways. 


Lancaster,—The Tramways Committee has considered 
proposals submitted by a Birmingham firm for the acquisition of 
the powers ob‘ained by the Corporation last year for the construc- 
tion of tramways, the object of the syndicate being to establish 
between Lancaster, Morecambe, and district a network of electric 
tramways. It was proposed to acquire the undertaking of the present 
tramway company with an offer larger than that made by the Corpor- 
ation. The proposal was unanimously declined by the Committee. 


Leicester. —Mr. E. Manville, of Westminster, in accord- 
ance with instructions from the T. C. to consider and advise as to 
the best system of electric traction to be adopted for Leicester, has 
just recommended (1) the adoption of the overhead trolley system 
of electric traction, and (2? to erect a separate power station for the 
purpose of tramways on the “Lero” site. Mr. Manville’s report 
deals with several questions which were submitted to him in 
consequence of objections to the scheme which were raised at the 
meet ing of the Council. The present report entirely supports the 
recommendations of the Tramways Sub Committee, and embodies 
the s^heme which was prepared by Mr. E. G. Mawbey, the borough 
engineer and surveyor. The full Tramways Committee has now 
unanimously recommended the original scheme to the Council, and 
also that the surveys, detailed plans, &c., for the lines, power station, 
depóts, &c., be prepared by Mr. Mawbey, with Mr. E. Manville 
acting as the consulting engineer. The matter came before the 
Council on Tuesday last, when there was a lengthy debate, and the 
report was adopted with the exception of the power station site. 
Mr. Manville was appointed consulting engineer. 


Liverpool.—Through the jambing of a trolley head at 
one of the sharp turns on the Liverpool electric car system, in 
Tithebarn Street, on Tuesday morning, a length of the overhead 
trolley wire fell, striking the car in its fall. Fortunately, no one 


was injured. The curreut had to be shut off from the section, anda 


stop. page of the traffic for about half an hour occurred. The stoppage 
affe ted the main city stream of traffic along Dale Street, there 
being for a time an unbroken line of tramcars for its entire length. 


The Lizard.— The scheme for running an electrical light 
railway to the Lizard, instead of a steam line as originally 
intended, came before the Heston R.D.C. some days ago. Mr. 
Silvanus Jenkyn, of Liskeard, the engineer of the scheme, explained 
that the trolley system was proposed. 


London United.—The L.U.T. Company bas been 
delayed not only by the Kew authorities, but by Scotland Yard. 
Application was made for 200 drivers to be licensed, but 
unconscionable delays occurring, Mr. Clifton Robinson allowed 
some unlicensed men to get to work. He was accordingly fined 10s. 
with costs. If be can get matters moved a little more satisfactorily, 
it will be worth a good many half-sovereigns to his own and other 
tramway companies. There are quite enough troubles for the 
tramway promoter to contend against, without the police joining 
the ignoble band of opponents. 


Middlesex.—The Loudon Gazelle for May 21st, contains 
notices of applications to be made by the Middlesex County Council 
for powers to construct light railways under Extensions Orders 
Nos. 1, 2, 3 and 4. 


Portsmouth.—Sir Frederick Bramwell has issued his 
award in connection with the taking over of the tramways by the 
Corporation. The price to be paid by the latter to the Provincial 
Tramways Company is £185,633. . 


London.—4At Tuesday's meeting of the L. C. C. the High- 
ways Committee expressed confidence that it was the desire of the 
Council that the work authorised by the London County Tramways 
(Electrical Powers) Act, 1900, of reconstructing the tramways for 
electric traction should be pushed forward as soon as possible. 
With that object in view the question had been considered of 
making arrangements for the conversion of other sections of tram- 
ways at the same time as the work of reconstruction of the lines 
between Westminster Bridge and Tooting, Blackfriars Bridge 
and Kennington Park, and Waterloo Road aud St. George's Circus. 
After due consideration the Committee had come to the conclusion 
that the tramways next to be dealt with should be those (1) 
between the junction of Kenniogton Road with Westminster 
Bridge Road and St. George’s Circus; (2) the Elephant 
and Castle and along the New and Old Kent Roads, New 
Cross Road and Greenwich Road, to the terminus at Tra- 
falyar Road, Greenwich; and (3) the Elephant and Castle viá 
Newington Causeway to St. George's Church, and thence vid Dover 
Street to the junction of the New and Old Kent Roads. The total 
length of those tramways was nearly seven miles of double line. 
The chief engineer had been consulted on the subject of the work 
being proceeded with without unnecessary delay, and as a result the 
committee suggested that in order that full advantage might be taken 
uf theexperience of the various firms of contractors who execute such 
werk, the specifications should be drawn up in such a manner as to 
nllow the parties tendering to include their own details of conduit 
construction. The interests of the Council would be fully safe- 
guarded by the general conditions usually attached to the contracts, 
and the issue of a detailed specification with quantities of the track 
rails, the conductors, and the road work ; but instead of a particular 
design of yoke and iasulator being specified, and tenders according 
to that design only being asked for, parties tendering would be at 
liberty to submit their own designs. This practice was usual with 
regard to other kinds of work; indeed, it was adopted by the 
Council with regard to the tenders recently invited for the supply 


of the boilers and stokers required for the generating station to be 
erected at the Camberwell tramways depót; in which instance 
working drawings were not issued, but the results desired were 
clearly specified, and the parties who tendered submitted their own 
details. The Council decided to authorise the Committee to 
prepare specifications and to invite tenders for the construction of 
the above-mentioned lines on the basis suggested in the report. 


Scarborough.—The B.E.T. Co. has submitted proposals 
for the introduction of electric trams. 


South Shields,—Negotiations between the Corporation 
and acompany with reference to electric trams have come to nothing, 
and the Tramways Committee will again consider the scheme for 
municipalisation. 


Wolverhampton.—On Monday Alderman C. T. Mander 
(chairman of the Tramways Committee) in the presence of a large 
number of the burgesses, formally broke a portion of the ground on 
Tettenhall Road, at its junction in Newhampton Road, West, pre- 

aratory to the commencement of the laying of the new tramways. 

e contractor, Mr. Holloway, presented Alderman Mander with a 
beautiful silver salver as a memento of the event. Subsequently 
the work of construction was commenced in earnest, the first load 
of rails being brought to the spot before the company separated. 
The rails are being supplied by the Leeds Steel Works; each is 
60 ft. long and weighs 91 lbs. to the yard. 


The Tramways and Light Railways Associatien.— 
Ata recent meeting of the council of this association, the question 
of Earth Returns and the Joint Committee Clause of 1893, was con- 
sidered, especially with reference to the Sheffield Corporation Tram- 
ways Bil. In addition to the Joint Committee Clause, the 
Shefficld United Gas Company has recently caused to be inserted a 
further clause in the Sheffield Corporation Tramways Bill, with a 
view to protection against electrolysis from earth return currents. 
It was unanimously felt that this additional clause, if allowed to 
remain in the Bill, would create a precedent extremely onerous and 
unfair to promoters of electric traction uadertakings. The 
secretary was therefore instructed to call a conference, when the 
Council of the Tramways and Light Railways Association aad the 
Earth Returns Committee of the Electrical Section of the London 
Chamber of Commerce, should have an opportunity of discussing 
the whole matter with promoters of electric traction Bills coming up 
during the present session. It is hoped that one of the results of 
this meeting will be to take immediate action to get the additional 
protective clause withdrawn from the Sheffield Corporation Tram- 
ways Bill. The question of affiliation of the Northern and Midland 
Counties Association of Tramway and Light Railway Officials, 
which held a most successful inaugural meeting in Sheffield 
recently, was again before the council. It was decided that a 
deputation be formed, consisting of Mr. Garcke and Mr. 
Philip Dawson, who should wait upon the council of the 
association with a view to arranging some definite liaes for affiliation. 
Much regret has been felt by this association that the President of 
the Board of Trade has not been able to embody in the new Light 
Railways Bill more of the suggestions laid bsfore him by the 
deputation from this association, which waited on him on February 
28th last. The association still hopes, however, to get certain addi- 
tional clauses inserted in the Bill when it comcs up in the House 
for the next reading. Mr. Vesey Knox had drawn up some amend- 
ments, which were discussed at the Council dinner, and it was 
agreed that Mr. Atherley-Jones, K.C., M.P., should be responsible 
for the moving of these amendments in the House at the right 
occasion. It is not yet decided whether to hold the annual dinnet 
in London at the end of June or in Glasgow in September. In 
view of the Glasgow Exhibition and the fact that the International 
Engineering Congress will take place in Glasgow next September 
tbe latter date is considered preferable. Arrangements have been 
made with the British Association for the reading of pa before 
Sections F and G by members of the Tramways and Light Railways 
Association. Mr. E. F. Vesey Knox, M.A., will read a paper before 
Section F on The Economic Effect of the Tramways Act, 1870." 
Mr. A. H. Gibbings, M.I.E.E., engineer-in-chief of the South Lanca- 
shire Electric Traction and Power Company, will read a paper 
before Section d, but has not yet fixed the title. The total 
membership of the association is now 214. 


Yarmouth,.— At last week's Council meeting the Tramways 
Committee recommended that tenders be invited for 14 double- 
decked cars. -The Committee also recommended the Council to fix 
single-armed poles at the sides of the streete other than the Marine 
Parade and Northgate Street, which were to have double-armed poles 
placed in the centre of the roadways. A letter was read on behalf 
of the British Electric Traction Company, stating that they were 
desirous of carrying into effect the Yarmouth and Gorleston Tram- 
ways Provisional Order of 1897, authorising the equipment of the 
line for electric traction, which they were empowered to effect with 
the consent of the Corporation, and which consent they now 
applied for, and also inquiring upon what terms the Corpora 
tion would be willing to supply the necessary energy. 
If the company’s application was favourably entertained, 
they would be prepared to discuss the terms upon which the tenure 
of the undertaking might be renewed. It was recommended that 
the Town Clerk be instructed to reply that although the Corporation 
do not see their way to entertain any proposition having for its 
object the extension of the term which expires in 1904, they will 
nevertheless be prepared to consider any proposal the company 
might be willing to make for giving the Corporation an early oppor- 
tunity of acquiring their undertaking. The latter portion of the 
report was adopted, but the matter of the electric car tenders was 
referred back to the committee. 
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ISLE OF THANET LIGHT RAILWAY. 


Few districts are so well adapted to, and, until recently, were 
in such great need of, the benefits of electric traction as that 
which includes the popular holiday resorts of Margate, 
Ramsgate, and Broadstairs; and having in view the pro- 
gressive and practical characteristics of the local authorities 
of these townships, one would have supposed that they would 
heartily welcome the proposition to couple them together by 
the construction of a light electric railway. Yet so strong 
was the local opposition to the project when it was brought 
forward at the end of 1896, that the Light Railway Com- 
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STEAM PIPING AND ECONOMISER. 


missioners, in May, 1897, adjourned the matter indefinitely. 
The promoters, however, chief of whom was Mr. W. M. 
Murphy, were not disheartened ; by means of protracted 


negotiations, they succeeded in bringing about an agreement, 


and the-project received the sanction of the Board of Trade 


It is safe to say that, in proportion to the total length of 
line, 11 road miles, no district has had so many good and new 
roads laid for it by the tramway promoters as this under con- 
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sideration, there having been at least two and a half miles of 


42 and 60 ft. roads constructed; while at Broadstairs the 


entrance tothe town—or village—has been considerably 


‘improved, the main road having been widened 12 ft. This 


entailed the widening of the railway bridge which crosses 
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g GENERAL VIEW oF ENGINE Room. 


in August, 1898. Work was started in May, 1899, but was 
greatly retarded by the construction of new roads, &c., and 
by the necessity of stopping the operations during “ the 


season,” ! NP 


the road here, and, as the headway under the bridge was 


inadequate, the road was lowered some 2 feet. An alteration 
of the levels of 250 yards of sewer also became necessary. 


The line of route, starting from Canterbury Road (which is 
G 
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the main road from Birchington to Margate), passes along 
Margate Front, and after mounting Fort Hill for 100 yards 
at a grade of 1 in 12 it turns off the Front, up Athelstan 
Road, and works out to St. Peters along new roads through 


| 


et ns 


CENTRE AND SIDE POLES, MARGATE PROMENADE, 


fields ; here it passes the power house on the right, and 


running parallel to the Chatham and Dover Railway, it 


eventually reaches Broadstairs station. Here the line 
divides, one track going down hill to the Parade and across 


grade of which is 1 in 18, A side road along the quay has 
been laid with a view to conveying coal for the use of the 
power station ; it is here also that that part of the line known 
as the Ramsgate extension starte, its terminus being the 


WHEELER SURFACE CONDENSER. 


South-Eastern Railway station past a pleasure resort called 
Ellington Park. 

The track itself, the gauge of which is 3 ft. 6 in., is 
mainly double, and wherever possible it has been laid inter- 


ALLIS ENGINE AND B.T.H. 200-kw. DYNAMO. 


the fields to rejoin, near Dumpton, the other track, which 
maintains a straighter course on the higher ground. From 
this junction the rails head towards Ramsgate Harbour, 
which is reached after descending by a double 8, a hill, the 


lacing in preference to single; this does not include the 
portion through Broadstairs, which is single, with frequent 
loops. The rails used are the Lorain Steel Company's 
83 lbs. per yard T-rails, with Askham Bros. & Wilson's spring 
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pointsand Murrel’s crossings ; they are well bonded throughout 
by Neptune and Chicago 0000, B. & S. gauge, bonds. In the 
towns wood paving has been used between the rails; in other 
‘places ordinary granite paving at each side of the rail was 
regarded as sufficient. : 

The overhead wire is of No. 0 B. & S. gauge, carried by 
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BATTERY OF BaBCOCK ND WILCOX BoiLrns. 


ears and hangers supplied through Messrs. Blackwell, while 
the poles are of mild steel in three sections, and are placed 
at the side, except for 14 miles of centre pole construction 
along Margate Front, and in the fields just before reaching 
Ramsgate. Section boxes are placed every half mile, and 
are of the type usually 
supplied by the British 
T homson- Houston Com- 
pany, being fitted with 
two main switches, four 
feeder switches, pilot 
terminals and a 
telephone. 

The cars, which are 
of the double-deck type, 
with glazed vestibules 
and reversed stairways, 
were constructed by the 
St. Louis Car Company, 
and are of two kinds, 20 
double bogie cars and 
20 single. The former 
are 21 ft. long inside, the 
total length being 32 ft. 
4 in.; the clear height 
iuside of the centre is 
6 ft. 4 in., width 6 ft. 
6 in. and length of each 
platform 5 ft. 3 in. The 
iaterior is finished in 
quartered sawn oak with 
longitudinal seats up- 
holstered in plush, the 
second story being 
equipped , with garden 
walkover seats. Where 
metal fittings are used 
they are of bronze. The 
single truck cars are 


The electrical equipment was provided bythe British 
Thomson-Houston Company, and is as follows : — Two 
G.E. 58 motors, B. 18 controllers and maximum and 
main cut-outs, and the trolley standards, which are 
fairly short and placed at the side of the car. The 
motorman has also a gong pedal, sand lever and hand brake 

to attend to, the latter being fitted with 

Kelsey’s patent ratchet handle. 

The car shed, which is situated at the 
power house, is of two bays, each with four 
runways, with the usual repairing and 
painting sheds adjoining. 

The power house is a very substantial 
building in white brick, with excellent 
offices, and at the east-end is the brick 
stack, of circular section on a square base, 
its height being 160 ft. and diameter 9 ft. 
6 in. At one side of it is a Barnard 
cooling tower, of sufficient size to deal 
with 70,000 lbs. of steam per hour, with 
two sets of fans driven by two direct 

. coupled 17-H.P. G.E. 500-volt motors at 

235 revolutions per minute, and on the 
other side a 10,000-gallon storage tank, 
Desrumaux water purifier, and a 10-in. 
cylinder 24-in. stroke Worthington steam 
pamp, which is placed over the company’s 
own well, whence an efficient supply is 
expected, the local water supply being laid 
on as a reserve. 

The pump room contains two Blake and 
Knowles 8-in. and 5-in. by 12-in. duplex 
ram feed pumps, & Railton and. Campbell 
filter, and the hot well There is a 
240-tube economiser by.the Clay Cross 

Company. The boiler house contains four Babcock and 
Wilcox boilers, each having a heating surface of 3,140 sq. ft., 
and working at a pressure of 150 lbs. per sq. in. On the 
dividing wall, between the engine and boiler rooms, are 
carried the atmospheric exhaust pipe, and the main and 


str 


Similar to the others JELLISS ENGINE AND B.T.H. 300-kw. THREE-PHASE ALTERNATOR. 
except in the length, 

which is 17 ft., and 28 ft. 4 in. overall. All the cars are painted 
chocolate and yellow with gold and silver lines. The trucks, 
which were also supplied by the St. Louis Company, are 
finished in chocolate and yellow. 


auxiliary steam headers, the latter being equipped with 

Geipel steam traps. The arrangement of the boilers and 

steam pipes is shown ip eur illustrations. ij 
The engine room has been designed with ample provision 
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EXTERIOR OF POWER STATION. 


for extensions. The 
plant includes two 
Belliss & Morcom 
self- lubricating 
engines, 95 in. and 
174 in. by 12 in., 
running at 300 revo- 
lutions per minute, 
direct coupled to 
B. T. H. three-phase 
alternators of 50 
cycles, mesh con— 
nected, and gene- 
rating a line current 
of 60 amperes per 
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phase at 2,500 volts ; 8 


(300 kW.). There 
are also two direct- 
current generators, 
supplied by the 
B.T.H. Company, of 
the multipolar type, 
giving 400 amperes 
at 500 volts at 
135 revolutions per minute, and direct connected to two 
E. P. Allis horizontal tandem Corliss compound engines 
with Reynolds valve gear, the cylinder dimensions 
being 14 in. and 28 in., with a 30-in. stroke. 
The remaining electrical plant consists of a motor 
transformer with two generator armatures, each giving 
120 amperes at 85 volts, and a balancing set for lighting 
urposes. 

Three Wheeler condensers, each having a cooling surface 
of 1,300 square feet, and capable of condensing 13,000 lbs. 
of steam per hour, are ranged on the floor level over the 
circulating discharge and suction pipe trench, and two Allis 
engines exhaust into one, while each Belliss engine has its 
own. All four engines are connected with the atmospheric 
exhaust through Schutte non-return valves. 

The switchboard gallery, which is situated at the end of 
the room, carries a combined high and low-tension traction 
and lighting board, and was supplied by the British 
Thomson-Houston Company ; it is made of black enamelled 
slate, and consists of the following panels:—A Board of 
Trade panel, fitted with the usual Elliot recording instru- 
ments ; two traction feeders with one Thomson watt-hour 
meter measuring the total output to the tramways ; 
two generator panels with throw-over switches for supplying 
either the traction or lighting bus bars; a booster panel ; 
Nos. 1 and 2 battery panels with sliding contact regulators, 
giving a range of 40 volts on each battery; positive lighting 
feeder fitted with plug bars, as are all the remaining direct- 
current panels, each lighting feeder having, in addition, its 
own controlling switch ; positive battery panel ; itive 
balancer ; neutral panel, with vertical ammeters on 1 55 Van 
Vleck system this last panel is also fitted with voltmeters 
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St. Louis BOGIE Car. 


to measure the potential at the different feeding points ; negat 
balancer panel, negative battery, and negative light 
feeder panels. All these are fitted with Weston instrume 
and Thomson watt-hour meters on the lower half of | 
panels. "The high-tension board is made up of two genera 
panels and four feeder panels. The generator 
fitted with Parshall three-phase H.T. switches, th 
Thomson ammeters, one in each phase, a Thomson wol 
meter, a field ammeter, synchronising p and à fiele 
switch. The feeder panels are fitted with oil-break switche 
and with watt-hour meters. | 

It should be mentioned that the exciting current i 
obtained from the batteries. The latter are two 500-volt 
sets, supplied by the Tudor Battery Company, and are c 
the L.A. 9 tvpe, each battery having a 250 ampere-hou 
capacity and a discharge rate of 50 amperes for five hours. 

The Ramsgate sub-station, which is a single-floor building 
conveniently situated near the main line, contains twe 
100-kW. compound wound rotary converters,each with three 
(2,500/310 volts) transformers of 35 KW. capacity, Wi 
potential regulators. The switchboard comprises the follo 
ing panels : Two H.T. feeder panels, six transformer panel 
with high and low-tension three-phase switches, two rotary 
| two JT, 
feeder panels and a 
B. of T. panel. No 
provision has been 
made for lighting, the 
local Council having 
their own order. 

The sub-station at 
Margate, where light- 
ing powers have 
been secured, is a 
more extensive build- 
ing of two storeys, 
theground floor being 
occupied by 12 trans- 
formers similar to 


— ; those at. Ramsgate, 


- 
* 
e 


SFF 


machine consisting of 
1 motor with booster 
on each side for 
battery charging, and 
two balaneers. The 
upper floor accommo- 
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WATER STORAGE TANK AND PURIFIER. 


dates a 265-cell Tudor battery, tlie capacity of which is 
500 ampere-hours^ and the ‘discharge rate 100 amperes 
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for five hours. The switchboard here is a somewhat 
complex one, and is arranged as follows, starting from 
the left: TWO H.T. feeder panels, twelve transformer 
panels, two direct current traction feeder panels, four 
rotary panels, and the following lighting panels: 
two battery and booster, six positive feeder, neutral panels 
with two neutral feeders and six negative feeder panels. 

The whole of the electrical equipment was supplied and 
erected by the British Thomson-Houston Company, with the 
exception of the cables, the contract for which was placed 
with the British Insulated Wire Company, and is as fol- 
lows :—The high tension feeder from the power house to the 
sub-stations is a three-core cable of a sectional area of 05 
gjuare inch; the low tension feeder has an area of *2 square 
inch, the pilot cable is of 7/22 S.W.G., and the telephone of 
No. 16 S.W.G., all paper-insulated and lead-covered. 

The promoters still hope to carry out their original idea 
of continuing the line on from Margate to Westgate and 
Birchington. | 

Mr. Beverley Griffin acted as engineer on behalf of Mr. 
Murphy during the construction, while Mr. A. Salter 
rendered valuable assistance throughout the arduous and 
prolonged negotiations which were involved. Messrs. 
Kincaid, Waller & Manville were the consulting engineers, 
and were represented on the work by Mr. T. E. Etlinger ; 
Mr. H. F. Parshall also advised on the electrical details. 
Mr. A. A. Tyler has been appointed general manager, and 
Mr. R. Humphries resident engineer. 

We have no doubt but that the undertaking will prove to 
be entirely successful. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Communications Committee.—A meeting of 
this Committee was held last week, when evidence was given by 
Mr. J. Henniker Heaton, M.P.,and Lieut. Carlyon Bellairs, R.N. The 
Committee have accepted witnesses, the engagements with whom 
will occupy their time till about the middle of June. But, says the 
Times, if any gentleman who has not as yet been communicated 
with desires to be heard by the Committee, he should apply to the 
Secretary, Cable Communications Committee, Treasury. Every 
application should be accompanied by a memorandum stating the 
points upon which the witness proposes to speak for the considera- 
tion of the Committee. Another meeting was held on Wednesday 
this week, when Mr. R. Kaye Gray gave evidence. 


€hi-fu—Wei-hai-wei Cable.—In the House of Com- 
mons last Friday, says the Times report, Sir E. Sassoon asked the 
to the , a8 representing the Postmaster-General, 

whether a public tender for the construction of the Chi-fu—Wei-hai- 
wei cable was asked for; and whether he would explain why, in the 
interests of the public service and in view of the terms granted to 
the contracting company, the Government.did not undertake the 
construction aud working of the cable. Mr. Austen Chamberlain, 
in replying, said :—The question of callihg¥or public tenders was 
carefully considered, but it was found that the arrangements 
between the Chinese Government and the Eastern Extension and 
Great Northern Telegraph Companies as to landing rights in China, 
&c., rendered competition impossible. The Chi-fu—Wei-hai-wei 
cable forms a spur to the existing'system of the Eastern Extension 
Company in China, and the advantages of having it worked by 
them under due restrictions as to the nationality of the staff, &c., 
are held to greatly outweigh any disadvantages resulting therefrom. 
The agreement provides for the termination of the working agree- 
ment at any time at short notice if the arrangement is found unsatis- 
factory. At the time the cable was laid the need for communica- 
tion was urgent, and the Eastern Extension Company were in an 
exceptionally good condition to do the work expeditiously on behalf 
of his Majesty's Government. Ishould like to add that we have 
every reason to be satisfied with their readiness to meet our wishes. 


Dundee Telephones.—This week a deputation from 
the Dundee T.C. was to proceed to Glasgow to carry out investigations 
into the Corporation telephone system, with the view to a similar 
scheme being laid before Dundee T.C. 


Indian Telegraph Rates.—In the House of Commons 
on 17th inst. Sir E. Sassoon asked the Secretary to the Treasury 
whether, in view of the fact that the reduction in the Indian tele- 
graphic rate is being delayed in consequence of the obstruction 
offered by Germany, he would state the reasons which militate 
against the grant to the German Post Office of the right to land 
their Emden New York cable at Waterville. Mr. Austen 
Chamberlain, in reply, said that the cable of the German Post 
Office from Emden to the West of Ireland at present lands at 
Valentia. Germany has no cable of its own between Ireland and 
New York. The question of the transfer of the landing place from 
Valentia to Waterville is at present the subject of negotiation, and 
it would not be expedient that any statement should be made on 
the subject. | 


Indian Telegraphs.—Some experiments with high-speed 
apay have recently been carried out between Bombay and 
alcutta. 


London Telephones.—In the House of Commons 
last week Mr. Banbury asked the Secretary to the Treasury, 
as representing the  Postmaster-deneral, if he would press 
forward the work of laying the telephone wires which has 
now been going on for nearly a year; and also give instructions 
that all pipes and materials shall be unloaded at night, as at present 
the streets are nearly impassable, and when unloading is going on 
are quite impassable. Mr. Austen Chamberlain said that the work 
of laying the telephone wires in London was being pressed forward, 
and that most of the main lines had already been completed. The 


Postmaster-General understood that the unloading was donc early . 


in the morning, but he would made further inquiries if his hon. 
friend would give him particulars of the time and place of any 
obstruction of which he complained. 


New Telegraph Cables.—The Durban correspondent of 
the Standard stated on 16th that the Eastern Telegraph Company’s 
cable ship Anglia had arrived there with 1,800 miles of the first 
cable between Durban and Australia. The shore end was laid that 
morning, and it is expected that the first section to Mauritius will 
be completed this month. The cable will establish, for the first 
time, direct communication hetween South Africa and Australia. 

The Paris correspondent of the same paper says that the Echo de 
Paris calls attention to the completion of two new French sub- 
marine cables, the one uniting Saigon and Hue to Amoy onthe 
Chinese coast, and thence to the Russian lines through Manchuria 
and Siberia; the other connecting Oran with Tangier; and insists 
upon their importance because they help to break down the terrible 


British submarine cable monopoly, which, in case of war, would : 


have the effect of isolating us from our principal Colonies.” This 
journal says that the Hue—Saigon—A moy line has been cleverly and 
discreetly laid in four months, and it claims that it solvesa grave 
problem, as it now offers an alternative route to the cables of the 
Eastern Telegraph Company, by which French diplomate in China 
and Japan can communicate with their Government in Paris. The 
Oran—Tangier cable, the journal claims, is equally of importance, 
because it places the French representative in Morocco and the 
Commander of the French Naval forces in the waters of Tangier in 
direct communication with Paris. Moreover, it is proposed to 
extend this cable to Senegal, when all the chief French Colonies, 
Madagascar excepted, will be directly coupled with the French 
capital without having to resort to the use of the British lines. 


New Telegraph Instrument.—The authorities at the 
General Post Office have recently been conducting experiments with 
& new telegraph instrument, the invention of M. Mercadier. For 
the present these experiments have been dropped, but will probably 
be resumed. No information as to the value of the new invention 
is yet forthcoming, but it has not thus far been used in France. 
As described to a representative of the Daily Chronicle by one of 
the Post Office officials, the Morse code is used in connection with 
the instrument, which requires 24 operators at each end of the wire, 
and the inventor claims that it will be possible to transmit 12 
messages from each end at the same time. The operator who 
receives the messages wil read them by sound, by means of an 
arrangement fitted to his cars. The inventor maintains that one 
line will suffice, and that his system can be more economically 
worked than any other at present in existence. 


Pacific Cable.—Reuter’s agent at Ottawa says that the 
Canadian Government has determined to hold the Pacific Cable 
Bill until it has been decided whether the arrangement of New 
South Wales with the Eastern Extension Telegraph Company is 
detrimental to the British Pacific Cable interest. 

The Times Ottawa correspondent says that the Pacific Cable Bill 
has passed the Senate with the reservation made by the House 
of Commons. Mr. Scott, referring to the New South Wales agree- 
ment with the Eastern Extension Company, remarked that he would 
not say that Canada had been betrayed, but it was evident that the 
compact entered into by the colonies at Ottawa in 1894 had not 
been faithfully carried out. 


Portsmouth Telephones.—At the meeting of the T.C. 
last week, the Telephone Committee reported that having prepared 
specifications, and advertised for tenders to establish a 1,200-line 
municipal telephone exchange, in accordance with Mr. Bennett's 
report, they found that the total cost of carrying out the work 
would amount to £25,325 13s. 2d., that being within the amount 
mentioned in Mr. Bennett's estimate. The Committee therefore 
recommended that application be made to borrow £26,000 for the 
purpose of carrying it out. The Committee added that the tenders 
received, and which would be recommended, amounted to £18,996 
13s.2d. Those were for the work to be executed, and there were 
also various expenses, such as engineers' fees, salaries of manager 
and inspectors during construction, printing and stationery, tools 
and testing instruments, and some other items, amounting to £4,329, 
and the sum of £2,000 which had been put down for contingencies, 
making in all £6,329. This sum, added to the total of the tenders, 
made up a sum of £25,325 13s. 2d., which had been given as the 
cost of carrying out the whole scheme. The report was adopted. 
It was stated that the Committce had arranged for the telephone 
wires to be laid beneath the tramway track during reconstruction, 
thereby obviating a lot of obstructive and costly work in the near 
future. 


Swansea Telephones.—The T.C. has resolved to appoint 
& committee to consider the question of municipal telephones. 


—— ee E, ae 


894 THE ELECTRICAL REVIEW. . Vol. 48. No. 1,226, May 24, 1901. 


— 4 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Latakia-Cyprus .. EA Aw. 85 is .. June 20, 1899 .. $5 
Para-Maranham ee ee oe ee ee March l, 1900 ee e. 


LANDLINES :— 


Siberian—Blagowestschensk-Chabarowsk . May 15,1901. . May 17 
Chinese cables—Chifu-Shanghai a .. May 12, 1901 .. May 18 
Bolaina-Bissao .. és vs T as .. May 19,1901  .. jx 
Cayenne-Pinheiro vs - . April 20, 1901 . 


Telegraphists and Postmaster-General.—On Friday, 
May 17th, the Secretary of the London Branch Postal Telegraph 
Clerks’ Association addressed a letter to Sir George Murray, the 
Secretary of the General Post Office, on the question of the right of 
operators to rise to a maximum of £190. The letter was a portion 
of a correspondence that began on May 7th. On that date a letter 
was sent to Lord Londonderry, expressing the pleasure of the 
London telegraphists at the willingness of the Postmaster-General 
to reopen discussion on the question, and asking him to receive a 
deputation in order that evidence might be given to establish the 
charge of breach of faith.” On May 10th Sir George Murray 
asked to be supplied with some further particulars, and on May 
17th these details were supplied. The last communication sets forth 
that a promise was given to clerks entering between 1881 and 1890 
of a “prospect of attaining £190” as operators, and that that 
promise has now been withdrawn. The letter continues: 

The removal of the promise of ** a prospect of attaining £190" from the notice 
to candida;es. and the replacement of it by the present notice promising only 
£160. is in itself an admission that the first promise was an undertaking which 
the Department were no longer prepared to carry out. 

After an exhaustive examination of the evidence, which has already 
appeared in the ELECTRICAL REvIEw, the letter thus concludes :— 

The“ breach of faith“ consists in the alteration of the duties and designation 
of the senior class in such a way as to wrest it from its original and proper 
position as part of the operators' scale, and thus remove it from the scope of the 
recommendation of the Tweedmouth Committee on Classification. This, com- 
bined with the breakdown of the classification system, has made it impossible 
for men who entered with a promise of attaining £190 as telegrapbists -a 
promise accepted in good faith—to obtain such a salary. Take my own case as 


an example. Last year 13 men were promoted to the senior class; there are 
853 men awaiting promotion, and I am at least 100 further behind. I have 


nearly 20 years’ service, and at the rate of 18 per annum it will take about 35 - 


years to reach my turn for promotion, aud a further four years to attain £190, 

y that time I should have 59 years’ service, and be 74 years of age, or far 
beyond pensionable age. Even assuming the progress to be considerabl 
accelerated by other factors not now operating, it can hardly be supposed that! 
shall reach £190 a year before retirement. What, then, becomes of the 
promised prospect of attaining £190? For those behind me the outlook is 
worse. 

The alteration we suggest is the application of the Tweedmouth Committee's 


recommendation to the barrier at £160. Ample evidence, documentary and : 


verbal. can be adduced in support of eur contention. The gradual conversion 
of tue senior class into a supervising class in duty and in name we consider as 
an act of injustice which removed it from the operation of the Tweedmouth 
Committee's recommendation. In 1881 and for some years subsequently tele- 
graphists could, and did, attain £190 after 21 to 29 years' service. Despite the 
increase in the cost of living and the general upward tendency of wages this 
prospect has gradually receded until now we have practicilly no hope of 


attaining the maximum salary held out to us as an inducement to enter the 


service. 


The negotiations are being followed with great interest by all postal 


employés, and it is hoped that Lord Londonderry will at least 
consent to receive the deputation. A charge of breach of faith” 
should'be:disposed of without delay. 


The Telephone Systems of the Australian States.— . 


Mr, J. G. Drake, Federal Postmaster-General, recently informed the 
Deputy Postmaster-General of Victoria that one of the first tasks he 
will undertake will be that of placing the telephone systems of the 
various States on a uniform basis. 


Wireless Telegraphy.—The Marconi International Com- 
munication Company has just opened a station at Caister-on-Sea, a 
small village two miles to the north of Great Yarmouth. It will be 

ossible to transmit messages to ships within a radius of 60 miles. 

he Morning Post states that the Admiralty have informed the 
Devonport Dockyard authorities that the battleships and cruisers in 
commission for the home stations, and all vessels being prepared 
for the Reserve, Training, and Channel Squadrons are to be 
fitted with wireless telegraphy apparatus. All battleships and 
cruisers sent to the Mediterranean are in future to be similarly 
equipped. The Admiralty have adopted the Apps-Newton " coils 
as the standard pattern, and have placed a large order with Messrs. 
Newton & Co., of Fleet Street, for coils and transmitters. 


eee 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Brazil,—July 8th. The Foreign Secretary has received 
a despatch from H.M. Consul-General at Rio de Janeiro, stating 
that tenders are invited by the Brazilian Government, to be re- 
ceived not later than July 8th, for the supply of electrica] machinery 
for the hoisting and transporting of locomotives at the Engenho de 
Dentro Works Some particulars may be examined at the Com- 
mercial Department of the Foreign Office. 


Dundee.—May 30th. The Gas Commissioners want 


tenders for steam piping, &c., forthe electricity w u : 
Notices " May 10th. UNS ity werks. See Official 


Dublin.—June 3rd. The Lighting Committee wants 
tenders for main and sub-station switchboards, transformers, arc 
lamps and pillars. See Official Notices April 26th. 


Dublin.—June 3rd. The Lighting Committee wante 
tenders for switchboards, transformers, arc lamps and posts. Bee 
“ Official Notices” May 10th. |. - P 79 


Dublin.—June 3rd. The Lighting Committee wants 
tenders for motors and motor-generators, battery, meters, and 
wiring the works. See “ Official Notices" May 17th. 


Dundee,—June 5th. The T.C. wants tenders for the 
overhead equipment of the Seagate route. See “ Official Notices" 
to-day. ere! s | 


Eastbourne.—June 7th. The Corporation wants tenders 
for 400 alternating meters, also 200-volt lamps. See two Official 
Notices " to-day. | 


Eastbourne.—June 8th. The Corporation wants tenders 
for economiser, feed heater, piping, tank, and crane. See Official 
Notices" to-day. " 

Edinburgh.—June 12th. The Council wants tenders 


for electric lighting installation at the Colinton Mains Fever 
Hospital. See Official Notices May 17th. 


Edinburgh, — June 15th. The Corporation wants 
tenders for ash conveying plant for Dewar Place station. See 
* Official Notices to-day. | 

Exeter.—June 14th. The Council wants tenders for 
water-tube boilers, steam alternators, switchboards, coaling apparatus, 
tanks, &c. See Official Notices" May 10th.  . 


Farnworth.—June 7th. "The U.D.C. wants tenders for 
the overhead equipment of tive miles of tramways, and tramway 
poles. See ''Otticial Notices” to-day. 


Franee.—June 10th. The -municipal authorities of 
Ardres ‘Pas de Calais) are inviting tenders until June 10th for the 
concession for the electric lighting of the town. -Particulars may 
be obtaiued from, and tenders are to be sent to, La Mairie d'Ardres 
(Pas de Calais). 


Glasgow.—June 10th. The Corporation wants tenders 
for branch rubber-covered cables. See “ Official Notices " to-day. 


Glasgow.—June 10th. The Corporation wants tenders 
for electricity meters. See Official Notices May 17th. 


Hendon.—June 5th. The U. D.C. wants tenders for the 
wiring of the new Council offices. See Official Notices May 3rd. 


Ipswich.—June 8th. The Corporation wants tenders 
for dryback marine type boilers 11 ft.6 in. x 14 ft. long. See 
“ Official Notices" May 17th. r4 


Islington.—June 11th. The Lighting Committee wants 
offers for free" or “assisted ” wiring; also for painting arc lamp 
columns. See “Offcial Notices to-day. . ; LN 


Kingstown.—May 30th. The U.D.C. wants tenders for 
boilers, pumps, piping, economiser, &c. ; engines, generators, balancer, 
and booster; switchboards and instruments; battery ; cables, street 
work, boxes, switch pillars; electric wiring of supply station; 
electricity meters, demand indicators, and main fuses; arc and 
incandescent lamps, &c. See Official Notices" May 10th. 


London.—June 12th. The Central Electric Supply 
Company wants tenders for three 20-ton and one 10-ton travelling 
cranes. See Official Notices” to-day. 


London.—June 12th. The East Indian Railway Com- 
pany is in the market for electric overhead travelling cranes. 
Specification to be seen at the company’s offices. Tenders to Mr. 
C. W. Young, Secretary, Nicholas Lane, London, E.C. va 


Madrid.—June 1st. The Secretary of State for Foreign 
Affairs has received a despatch from H.M. Ambassador at Madrid 
stating that tenders are invited by the Spanish Postal and Tele- 
graph Department for the supply of 30,000 zinc cylinders for the 
service of the Government telegraph stations. Such particulars as 
have been received may be examined at the Commercial Depart- 
ment of the Foreign Office. 


Maidstone.—May 30th. The E.L. Committee wants 
frec wiring proposals. See “Official Notices” May 17th. 


Manchester.—May 25th. The Tramways Committee 
wants tenders for track work, cross-over tracks, &c. See Official 
Notices " May 17th. 

Manchester, — June 4th. The Tramways Committee 
wants tenders for electrical fittings for lighting the Queen’s Road 
car shed. See “ Official Notices ” to-day. 

Poplar.—June 4th. The Electricity Committee wants 
tenders fora storage battery. See “ Official Notices " to-day. 


Rochdale.—June 7th. The Corporation wants tenders 
for six specimen electric tramcars. See “Official Notices" to-day. 


Sunderland. — May 31st. The Corporation wants 


tenders for coal bunker and overhead gantry for electricity works. 
See Official Notices" May 17th. 
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Taunton.—June 11th. The Corporation wants tenders 
for one 250-K w. steam alternator, one 13-Kw. motor-generator, 
switchboard extensions, water-tube boiler superheater, condensing 
plant, piping, &c. See w Official Notices” to-day. 


Tonbridge.— May 30th. The U. D.C. wants tenders for 


Lancashire boilers, two 50-Kw. steam dynamos, condensing plant, 
crane, switchboard, battery, mains, arc and incandescent lighting, 
house meters, &c. See “ Official Notices ” April 12th. 


Warrington.—June 13th. The Corporation invites 
tenders for boiler. 500-kw. engine (Willans) and dynamo, and 
mains, &c. See Official Notices to-day. 

Worksop.— May 29th. The U.D.C. wants tenders for 


the supply of 150 electricity meters. See "'Official Notices " 
May 17th. 


CLOSED. 


Barrow.—The Corporation has contracted with Messrs. 
Mavor & Coulson for balancing trausformer and switchboard work, 
the B.I.W. Co. for cables, Doulton & Co. and the Albion Clay Co. 
for conduits. 


BBrighton.— The T.C. received the following tenders for 
the constructional steel work for the new generating station at 
Portslade :— 


ilu Brown & Co., Edinburgh £15,978 0 

C. & J. Keay, Ltd., Birmi.gham 16,305 0 
e & Cross. W alsall ; P S dis 16,661 0 
J. Westwood & Co., Millwall - i "m 16,690 0 
Flemmingways, Ltd. „ Muldlesboro' x Ps 17,000 0 
Dorman, Long & Co., Middlesboro' es s E 17,280 0 
F. Demolder, Brussels ad e» eu E s 17,950 0 
W. James & Sons, Bow 18,000 0 
J. Butler & Co., Leeds Vs 18,357 2 
Head, W rightson & Co., M iddlesboro is ; Es 15,883 10 
J. Lysaght, Ltd., Bristol PM ss és es 18, 00 0 
Heenan & F roude, Manchester .. . - 18,500 0 
Phoenix Foundry Company, Derby 18,563 10 
A. Findlay & Co., Motherwell : 18.600 0 
Sir W. Arrol & Co., Glasgow 19,200 0 
M. T. Shaw & Co., London z 19,854 0 
W. A. Baker & Co., Newport m. "m ns 19,400 0 
Peirson & Co., London vs SA ix Va 19,700 0 
Somervail & Co., rwr cl $E sto 19,999 7 
Newton, Chambers & Sheffield .. 058 0 


Horsley & Co., Tipton oe 
ee Bridge and Engineering Co., Darlington. à 
R. Dempster & Sons, Elland . 20,588 
Mechan & Sons, Glasgow .. w 
Westwood & Wrights, Brierley Hill 
American Bridge Co., United States 
Chas. Wall, Gray's, Essex . x T 
E. Wood & Co., Manchester. 
Goddard Massey & Warner, Ltd. Nottingham 
J. Shewell & Co., Darlington a is 
Pedrette & Co., London  .. t ES s - 
Dean, Ransomes & Co., London. , M 
Thames Iron Works Co., London M vs yx 
Arrol's Bridge and Roof Co., Glasgow .. és 72 28,580 
Maguire & Baucus, London 28 
Archíbld Downay & Sons, Ltd., London | Bridge 2 
E. Danks & Co., Oldbury .. : 
The T.C., on the 8 of Mr. Ani Wright, the 
consulting engineer, accepted the tender of Messrs. Redpath, 


Brown & Co., Ltd., at £15,978. 


Burnley.—A contract for a couple of Lancashire boilers 
and economisers, for the electricity works, has been given to the 
Oldham Boiler Works Company, Limited. 


Dublin.—The T.C. has accepted the tender of Messrs. 
J. Spencer, Limited, Wednesbury, for the supply of intake-piping, 
wells, valves, &c., for the Pigeon House station, at a cost of £1,013. 


Farnworth.—The Electricity Committee has accepted 
the tender of the British Insulated Wire Company, for the 
lighting of the main streets by arc lamps, to the specification of the 
consulting engineers, Messrs. Lacey, Clirehugh & Sillar, 


Greece.—A contract to convert the railway between the 
Piræus and Athens into an electric line has been secured by La 
Compagnie Hellenique d'Electricité (Systeme Thomson-Houston). 


London.—The Shoreditch Borough Council, at its 
meeting.on Tuesday, considered the following tenders for the supply 


of low and high tension lead-covered cables required during the 
next nine months for extensions of the service :— 
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Henley's Telegraph Works Company e £10,516 
British Insulated Wire oe 5 as 10,619 
W.T. dee PI e oe oe oe oe ee 10, 766 
Siemens Bros.. - T 11,565 


The tender of the Rene Lamp Company was also accepted for 
the supply of incandescent lamps dariny the year, the lamps to be 
renewed at any time at from 7d. to Ud. each. 


Middlesbro',—The E.L. Conunittee's recommendation to 
accept the tender of Witting Bros, referred to last week, came 
before the T.C. last week and was passed after several amendments 
relating to foreign competition had been disposed of. The Elec- 
trical Trades Union had previously lodged a protest with the 
Mayor. One amendment propoeing to give the contract to Mesars. 
Mavor & Coulson was lost by 11 votes in favour and 13 against. 


Shanghai.— The Municipal Council recently discussed 
the tenders for the new electrical plant and acc-pted that of 
Mesars. Fearon, Daniel & Co., for the Aultmann & Taylor Manufactur- 
ing Co., to cost £810 cif, the members being to some extent 
influenced in their decision by the satisfaction given by the boiler 
purchased two years ago from these manufacturers. 


. * plaintiffs" instead of ‘ defendants." 


Sydney (N. S. W.).—The tender of the British Insulated 
Wire Company, Limited, has been accepted by the Railway Com- 
missioners for the supply, delivery, and laying of 29 miles of high- 
tension aud two miles of low-tension cables. The price for 
carrying out the works in terms of the Commissioners' specifications 
is £38,594. These cables will be required in connection with the 
extension of the electric tramway system. 


Woolwich.—The Borough Council have accepted the 
tender of Messrs. Smith & Son, of South Norwood, of £10,574, for 
buildings in connection with electricity works and dust destructor. 


FORTHCOMING EVENTS. 


Friday, May 24th.—At 9 p.m. Royal Institution. Lecture on 
“The Aims of the National Physical Lavoratory," by 
R. T. Glazebrook. 

Thursday, May 30th.—At 8 p.m. Institution of Electrical Engi- 
neers. Annual general meeting at the Society of Arts, 
John Street, Adelphi, W.C., to receive annual report 
of Council and statement of accounts and balancc 
sheet for 12 months ending December, 1900. The 
announcement of the election of the new Council will 
be made at this meeting. 


At 3 p.m. Royal Institution. Prof. Dewar, F.R.S., will 
deliver his second lecture on “The Chemistry of 
Carbon.” 

Friday, May 31st.—At 5 p.m. Physical Society. Meeting at the 
rooms of the Chemical Society, Burlington House. 
Agenda:—(1) “On a Model which imitates the be- 
haviour of Dielectrics," by Prof. Fleming, F.R.S., and 
Mr. A. W. Ashton, B.Sc. (2) “On the Resistance of 
Dielectrics and the Effect of an Alternating Electro- 
motive Force on the Insulating Properties of India- 
rubber," by Mr. Ashton. (3) Note on the Electrifi- 
cation of Dielectrics by Mechanical Means," by Mr. 
Ashton. 


NOTES. 


Correction.—1n our note on the Castner-Kellner patent 
case judgment last week, by a clerical error we used the word 
The full report of 
the judgment as given, in favour of the Castner-Kellner 
Company, is published this week. 


Summer Meeting of the American Institute of 
Electrical Eugineers.— The preliminary programme of 
arrangements in connection with the 
follows :— | 


It is proposed to begin the programme by a meeting of thc 
members of the American Institute of Electrical Engineers and 
their European guests for formal welcome and reception on 
Weduesday, August 14th, 1901, at the house of one of the engineer- 
ing societies in New York City, as foundemost convenient, and as 
arranged later. A collation will be served after the meeting, and 
there will be a steamboat excursion in the afternoon. Oa the two 
following days technical visits will be made to important works and 
installations in the city and vicinity. A banquet will take place on 


one of these evenings, ard arrangements may be made later for 


reception or entertainment on the other evening. No special assign- 
ment is made for Saturday, to enable visitors to make their own 
arrangements for sight-seeing and recreation. The Council Com- 
mittee has under consideration for Sunday, August 18th, a daylight 
trip up the Hudson (the American Rhine), to some convenient point, 
thence by rail to Albany, where the party will stop over night, 
leaving early on Monday, August 19th, for a visit to the works of 
the General Electric Company at Schenectady. From Schenectady 
the party will go by special train to Buffalo. On Tuesday morning, 
August 20th, the general meeting will open at Buffalo, in the Temple 
of Music, with addresses by the Exposition and municipal officials. 
A preliminary visit will be made to the Exposition in the afternoon. 
Ou the three following days there will be sessions for the reading 
and discussion of papers in the forenoons, and perhaps on some of 
the afternoons. It is expected that the Exposition officials will 
designate one of these days as Electrical Day.” The programme 
contemplates the allotment of an entire day, if possible, for an 
excursion to Niagara Falls and the various electrical features to be 
seen at that place. Visits will also be made to various sub-stations 
in Buffalo. The closing meeting will probably be held on Saturday, 
August 24th. 


The above note will be of interest to any electrical 
engineers in this country who contemplate allowing them- 


selves the pleasure of a visit to the States on this occasion, 


and availing themselves of the kind hospitality of their 
American confreres, 
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Obituary.—E. W. PARSONE.— We regret to record the 
death, in his 53rd year, of Mr. E. W. Parsoné, who 
for the last 30 years has been intimately connected 
with the submarine telegraph industry. Mr. Parsoné, 
on leaving the University College School, entered 
the service of the Great Western Railway Company, 
and in 1870 joined the staff of the late Sir Charles 
Bright, and was employed in the laying of the cables of the 
West India and Panama Telegraph Company. He 
was eventually engaged on the staff of the India-Rubber, 
Gutta-Percha and Telegraph Works Company, and after 
being employed in the laying of cables along the French 
coast, and between Marseilles and Algeria, and between 
Marseilles and Barcelona, he proceeded to the west coast of 
South America and became manager of the first series of sub- 
marine cables laid in these waters between Callao, in Pern, 
and Valparaiso, in Chili. He served with conspicuous 
ability in this post during the trying times of the war 
between these two countries, and made many friends among 
the native and foreign merchants, which friendships have 
endured until death has carried him away. In the cable 
steamer Retriever, Mr. Parsoné surveyed the route for the 
laying of the cables which connect Salina Cruz, in Mexico, 
with Callao, in Peru, and are the property of the Central and 
South American Telegraph Company. Returning to 
England in 1884, Mr. Parsoné was appointed manager of 
the West African Telegraph Company, and organised the 
service on the string of cables connecting the Cape de Verde 
Islands and the principal settlements on the West Coast of 
Africa. While on the Congo river he visited Shark Point, 
and reported to the Royal Geographical Society the locality 
of one of Diego Cam's beacons, the existence of which was 
suspected, but was unknown to modern geographers. After 
remaining a few years on the West Coast of Africa, Mr. Parsoné 
came home, and shortly afterwards proceeded to Brazil in 
connection with the South American Cable Company, of 


which he was manager and secretary at his death. The 


deceased had qualifications in connection with submarine 
telegraphs which are rare among the younger men now that 
the growth of this great necessity to modern life has called 
for sub-division of work and specialisation. He knew the 
business in its electrical, mechanical and commercial bearings, 


and was consequently never at a loss in whatever circum- . 


stances he found himself. From the personal point of view, 
his friends have lost a cheery companion, full of humour and 
goodwill towards his fellow men. The French Govern- 
ment had conferred on him the decoration of Officier de 
lInstruction Publique, and the Government of Portugal 
had granted him a Knight Commandership of the Order of 
Christ. Mr. Parsoné joined the Institution of Electrical 
Engineers in 1874, and for the last twenty years has been a 
full member. He wasalso a Fellow of the Royal Geographical 
Societies of London and Lisbon. The funeral took place at 
3 o'clock p.m. yesterday, May 23rd, at Lee Cemetery. 

Sır COURTENAY Boy Le.—lIt is with feelings of profound 
regret that we announce that Sir Courtenay Boyle, K.C.B., 
passed away on Sunday last, the cause of death being failure 
of the heart’s action. During his occupation of the 
important office of permanent secretary to the Board of 
Trade, Sir Courtenay Boyle came into touch with the leaders 
of all the great trades and industries of the United Kingdom, 
and seems to have been singularly well equipped for the 
great work which fell upon his shoulders. He spared 
no effort to arrive at a full appreciation of the myriad 
matters which came under his view, and his great industry 
and the indefatigable manner in which he applied himself to 
his very wide duties may, it is thought, have had a good 
deal to do with the apparently undue termination to his 
career at the comparatively early age of 56 years. Those 
whose privilege it has been to appear before him in regard to 
questions affecting the interests of electric lighting and tram- 
way industries of this kingdom, will remember his business- 
like manner of dealing with such matters, Whatever 
evidence was brought before him in connection with the 
formulation of electric lighting and traction rules and 
regulations, or in relation to electrical communication 
between lightships and the shore, was always sure 
to receive its due attention. Sir Courtenay has in his time 
left a very distinct mark upon the public electrical engineer- 
ing undertakings in England. In electrical matters he was 


an accomplished legislator, and a skilled diplomatist of a very 
high order. However highly qualified may be his suc- 
cessor he can hardly possess a clearer understanding of the 
position of our electrical industries, and Sir Courtenay must 
be very sadly missed at future electrical conferences at the 
Board of Trade. But his electrical side seems to have been 
but a small—a very emall—part of the man himself. With 
matters affecting our railways, canals, shipping, patents, 
gas and water supply, commercial education and business 
capacity, bankruptcies, liquidation and so on, he was equally 
well conversant, and electrical engineers will form but a small 
section of the great community which will mourn his loss. 
We may add that from 1886 to 1893 he was assistant 
secretary in the Railway Department, and in 1893 he 
became permanent secretary of the Board of Trade. His 
mortal remains were laid to rest at Hampton Church 
yesterday afternoon. 


Electric Lifts at Greenwich Tannel.—The report of 
the Bridges Committee of the L. C. C. referred to the 
expediency of providing lifts for the convenience of the 
puolic at the access ahafts of the Greenwich footway tunnel, 
and submitted details of three schemes which had been 
under consideration. The second scheme proposes the instal- 
lation of a single lift in each shaft at an initial outlay of 
£6,000 for the two shafts, including motors, overhead gear 
and housing. As the lifts would be in operation about 16 
hours per day, it was estimated that the cost of electrical 
energy to work them would amount to £350 per annum, 
and the committee recommended the Council to approve an 
estimate of £6,000 for single lifts, and to authorise the issue 
of advertisements inviting tenders for the execution of the 
work. The recommendation was adopted. 


Wages of Wiremen.—The Finance Committee of the 
L.C.C. reported at Tuesday’s meeting that the Electrical 
Trades Union had drawn their attention to the fact that 
the rate of wages for wiremen in the Council’s list, amounting 
to from 850d. to 94d. per hour, was not that obtained in 
practice, and the union had asked that the rate might be 
increased to 9$d. per hour. After careful inquiry, the 
committee had come to the conclusion that the list should 
be so amended, and they recommended the Council to 
increase the rate to 94d. per hour. This was agreed to 
without discussion. 


Personal.—We read in South Africa that when Mr. 
C. B. Elliott, the general manager of the Cape Govern- 
ment Railways, was last over here, he made very close 
inquiries into the subject of motor transport, electrical loco- 
motion, and light railways. It is understood that he will 
return to this country, as Special Railway Commissioner, 
to inquire more fully into all the improvements recently 
introduced. 

Last week we stated that the Companionship of the Order 
of Danneborg, had been conferred upon Mr. Hibberdine and 
Mr. Hesse. We hasten to correct an error, for these two 
gentlemen have been made Knights of the Order mentioned, 
and not Companions. Mr. Hesse is not secretary of the 
Eastern Telegraph Company, but manager and secretary of 
the Eastern Extension, Australasia and China Telegraph 
Company. | 

Mr. J. H. Rider, the recently appointed chief electrical 
engineer to the London County Council, has been engaged 
for some time on a treatise on electric traction which he is 
writing for Messrs. Whittaker & Co. It is to be published 
in the autumn, and will treat very fully of the different 
systems of electric tramways. 

Out of 104 applicants, the Sutton Coldfield Town 
Council has appointed Mr. Trevor Duesbury (chief assistant 
engineer at the City of Gloucester Electricity Works), 
resident electrical engineer, at a salary of £200 per annum. 

With reference to our note last week, we are reyuested to 
state that Mr. Philip Dawson is not the editor of Traction 
and Transmission. We gave the note on the authority of 
an American contemporary. 

The Southport Electricity Committee has promoted Mr. 
A. S. Black from the position of mains superintendent to 
that of chief assistant electrical engineer. Mr. R. Wheeler 
has been appointed his successor as mains superintendent. 
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Carroll v. the New British Incandescent Electric 
Lamp Compauy.— In the Chancery Division of the High 
Court of Justice on Wednesday (May 22nd) Mr. Justice 
Byrne in this debenture holders' action had before him a 
motion for judgment which came on in default of appear- 
ance by the company. The company was founded in 1898 
with a capital of £30,000, and it issued debentures for 
£7,950, of which the plaintiff was the holder of £2,000. 
The debentures were a charge on all the property of the 
company, and the plaintiff’s moneys had become payable. 
It was stated that a distress for rent had been put in, and 
that an order for the appointment of a receiver had been 
made by Mr. Justice Buckley. Mr. Justice Byrne made an 
order in the common form. 


National Electrical Contractors’ Association.— Mr. 


Thos. Guthrie, Convener of the Provisional Committee, asks 


us to announce that a meeting is to be held in his office, 46, 
Qucen Victoria Street, E.C., on Tuesday the 28th inst., at 
2 o'clock p.m., for the purpose of forming the National 
Electrical Contractors’ Association, already referred to in 
our columns. The attendance of members of electrical 
contractors' associations already formed, and of electrical 
contractors disposed to identify themselves with the move- 
ment, is heartily desired. 


Business Announcement.—The business of Fuller and 
Co., of Red Lion Court, E.C., will in future be carried on 
under the style of Fuller, Macleod & Co., Limited. Mr. 
A. W. Macleod, for many years with John Fowler & Co. 
(Leeds), Limited, is managing director. 'The business of the 
Fuller-Wenstrém Electrical Manufacturing Company, which 
has hitherto been carried on at the same address, will in 
future be conducted at 110, Cannon Street, E.C., under the 
personal supervision of Mr. J. L. Fuller. These alterations 
have been made with a view to enlarging the scope of the 
business. 


The Institution Museum.— The secretary of the Insti- 
tution of Electrical Eugineers is circularising the members 
with a view to furthering the scheme for establishing a 
museum of electrical objects or apparatus not now in com- 
mercial use, but possessing interest in connection with 
electrical science and its application. "The idea is very 
praiseworthy, and those able to assist in its fulfilment should 
write to Mr. McMillan at 28, Victoria Street, S.W., for the 
necessary forms to fill up. 


The Glasgow Tramways.—In a Traction Note“ last 
week we mentioned that the sales of tramway horses at 
Glasgow are not to be proceeded with at present, We under- 
stand the reason of this action on the part of the Tramways 
Committee is that the only engines in the new tramway 
station which have been on load since the commencement of 
the service are the two 1,000-n.P. Stewart auxiliary engines. 
The two 4, 000-H. . Allis engines, we are informed, have not 
so far had a successful run owing to the bearings not yet being 
sufficiently adjusted to allow them to run cool; the two 
Musgrave engines of equal power are not expected to be 
erected complete and ready for work for two months yet. 
It is stated that the Allis engines will be on the load very 
shortly, and then the sale of horses may be resumed as more 
electric cars are brought into service. 


Institution of Mechanical Engineers.—The annual 
conversazione of the Institution of Mechanical Engineers, 
which marks the close of the session, took place on 17th inst. 
at Storey's Gate, Westminster. Mr. W. H. Maw, the pre- 


sident, and Mrs. Maw received the guests, who numbered 


800, in the large hall. 


Newport Electric Lighting.—The Mayor has been 
asked to convene a meeting of ratepayers to consider the 
question of the expense of electric lighting. 


Appointments Vacant.—The Gloucester Corporation 


wants a chief assistant engineer. A mains engineer is want.d 
by the Reading Electric Supply Company. 


Marriage.—On April 17th, Mr. G. F. Ratcliff, of the 
firm of G. F. Ratcliff & Co., electrical engineers, Oxford 
Street, was married to Miss Georgina Campbell, daughter of 
Major-General Campbell, of Ramsgate. 


To Standardise Electric Traction Equipment.—A 
Committee on Standardisation of Street Railway Equipment 
was recently appointed by the executive of the American 
Street Railway Association. A comprehensive report is pre- 
paring for submission at the October annual meeting. The 
Committee is visiting leading manufacturers ascertaining 
their views on this very important matter. 


Institution of Electrical Engineers’ Visit to Ger- 
many.—We understand that the preliminary arrangements 
for the Institution visit are new almost complete, and that 


‘the date of departure—namely, Saturday evening, June 


22nd—remains unchanged. The circulars giving the 
completed programme will, we are informed, be issued 
immediately after Whitsuntide. 


Electricity in British Steel Works.—We are 
informed that Messrs. Ernest Scott & Mountain, Limited, 
of Newcastle-on-Tyne, have secured an important contract 
in South Wales for the Port Talbot Iron and Steel Com- 
pany, in connection with the new steel rolling mills which 
that firm are erecting. As this mill will be one of the most 
modern in this country, and probably the first new mill in 
which a complete equipment of electrically-driven machinery 
has been adopted, a short description of the plant may be of 
interest. The installation consists of a compound horizontal 
engine capable of developing 600 m.P. with a steam pres- 
sure of 150 lbs. per square inch, driving a pair of Scott 
and Mountain’s generators, each generator being capable of 
giving an output of 200 Kw., or collectively 400 Kw., equal 
to 540 E.H.P. at the terminals, The current is utilised for 
working a 60-ton crane for the casting pit, this crane being 
fitted with four electric motors, #.¢., one motor for heavy 
lifts, one motor for low lifts and for tilting the ladle, one 
motor for longitudinal traverse, and one motor for cross 
traverse. Over the casting pit a 10-ton crane of the three- 
motor electric type is being fitted, dealing with the ingots 
and bringing them to the rolling milla. A 25-ton crane is 
placed in the rolling mill, and is utilised for changing the 
rolls and also for taking the rolla to the roll-turning and 
mechanics’ shop, which is placed at the end of the 
mill, so that the rolls can be lifted out of the hous- 
ings and dropped straight into the roll-turning lathes, 


A 5-ton crane placed over the stock bank is also of the 


three-motor type, and is arranged for very quick speeds, 
80 that the finished material can be handled and stocked 
very expeditiously, The live rollers in the rolling mills are 
controlled by independent motors, and so is the screwing- 
down gear for adjusting the rolls. These motors will be 
operated from a platform by one man, who will have control 
of the cogging mill and also of the finishing mill. The 
skidding gear is also driven by electric motors, so that 
practically the ingots, after being cast, are dealt with, up to 
the time of their leaving the rolling mill, purely by electrical 
gear. The finished work, after it leaves the rolling mill, 
is taken by live rollers to the circular saws, which are 
driven by electric motors, the cold saws and straightening 
machines being also driven in the same manner, and a 
further set of skidding gear, electrically-driven, is 
provided on the stock bank, so that the goods can be 
expeditiously loaded and stored. The works are to be lighted 
throughout by arc and incandescent lamps, driven by a 
Scott & Mountain independent generator. 


NEW COMPANIES REGISTERED. 


A. Reyrolle & Co., Limited (70,210).—This com- 
pany was registered on May 16th, with a capital of £20,000 in £1 
shares, to acquire the business carried on at 20, Pancras Street, 
Tottenham Court Road, London, as '' Reyrolle & Co.,” to adopt an 
agreement with A. C. Reyrolle, and tocarry on the business of elec- 
tricians, electrical and mechanical engineers, manufacturers of elec- 
trical appliances, &c. The first subscribers (each with one share) 
are :—J. H. Armstrong, St. Nicholas Chambers, Newcastle-on-Tyne 
chartered accountant ; A. C. Reyrolle, 20, Pancras Street, W. O., 
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manufacturer; W. Negus, 36, Bloomsbury Square, W.C., solicitor; 
W. Merz, The Quarries, Newcastle-on-Tvne, accountant; J. R. W. 
Hulsen, 28, Sandhill, Newcastle-on-Tyne, merchant; G. B. 
Richardson, Neptune Works, Walker, Newcastle-on-Tyne, ship- 
builder; and R. S. Watson, 141, Pilgrim Street, Newcastle-on-Tyne, 
solicitor. No initial public issue. The number of directors is not 
to be less than two nor more than five; the first are John H. 
Armstrong, Alphonse C. Reyrolle, William Negus, Arthur N. L. 
Wood and Arthur Scholefield; qualification, £300; remuneration, 
£120 per annum, divisible. 


Faller, Macleod & Co., Limited (70,197).—This com- 
pany was registered on May 15th, with a capital of £10,000 in 
£1 shares. to acquire the business carried on at 9, Red Lion Court, 
E.C., by E. L. Fuller, as Fuller & Co.,“ and to carry on the business 
of merchants, factors, dealers in electrical accessories and equip- 
ment, dynamos, motors, and the like, electrical engineers, makers of 
electrical and general engineering appliances, suppliers of light, 
heat and power, manufacterers of self-propelled and mechanically 
propelled vehicles, contractors, &c. The first subscribers are :— 
J. A. Ewing, 73, Basinghall Street, E.C., merchant, 100 shares; 
A. Kitchin, 9, Vincent Square, S.W., electrical engineer, 100 
shares; A. W. Macleod, 6, Lombard Street, E.C., engineer, with 
100 shares; W. A. Dinwiddie, Bridgebank House, Dumfries, N.B., 
manufacturer, with 100 shares; A. Tabor, 27, Clements Lane, E.C., 
solicitor, with one share; F. Elwell, 7, Martin's Lane, E.C., 
merchant, with one share; and F. V. Macleod, Dunskey, Parsifal 
Road, West Hampstead, N.W., merchant. .Minimum cash sub- 
scription, 4,000 shares. The number of directors is not to be less 
than three nor more than five; the first are A. W. Macleod and J. A. 
Ewing. 


Desolle Electro-Plating Company. Limited (70,162). 
—This company was registered on May 13th, with a capital of 
£70,000 in £1 shares, to acqnire, under an agreement made bv this 
company with A. Crerar, F. P. S. Harris, A. W. Sully, J. Melling, 
A. T. Rickards and J. M. Grant, certain patents of M. E. L. Desolle, 
of Fontenay Bois, France, relating to electro-plating, and to carry 
on the business of mechanical, electrical, sanitary and general engi- 
neers, metal founders, workers and converters, machinists, metal- 
lurgists, metal mercbants, fitters, millwrights, boiler makers, wire 
drawers, tube makers, galvanisers, &c. The first subscribers (each 
with one share) are:—J. M. Grant, 63, Cornhill, E.C., merchant; 
A. T. Rickards, 40, Old Broad Street, E.C., solicitor; A. W. Sully, 
19 and 21, Queen Victoria Street, E.C., chartered accountant; A. 
Crerar, 59, Wynnstay Gardens, Kensington, merchant; E. F. 
Norman, Rozel, Elm Road, Wempley, Middlesex, chartered accoun- 
tant; H. A. Hill, 40, Old Broad Street, E.C., solicitor; J. H. 
Tweedale, 137, Elgin Road, Ilford, Essex, solicitor. Minimum 
cash subscription 20,000 shares. The number of directors is not to 
be less than three nor more than six; the first are J. M. Grant, 
G. C. Locket, W. R. Newburn, M. F. Rust, and R. Sanderson; 
qualification of first directors not specified ; of subsequent directors, 
£500; remuneration, £100 per annum each, and £200 for the chair- 
man, with a share in the profits. 


CITY NOTES. 


New General Traction Company. 


CAPTAIN FRANCIS Pavy presided at the fifth annual meeting, held 
at Cannon Street Hotel on Tuesday, and, in moving the adoption of 
the report, referred briefly to the position and prospects of the 
company. Their position was exceptionally good. They had not 
embarked in any doubtful operations, but had confined their opera- 
tions in asmall compass. This was the fifth year of the company's 
existence, and it was the first time that any distribution had been 
proposed on the ordinary shares, which was evidence of their careful 
and conservative policy. There was plenty of work to be done, but the 
difficulty experienced in coming to terms with municipal authorities 
who had axes to grind was very great. The speaker went on to refer 
to our backwardness in the matter of electrictramways in this country. 
The company had extremely able experta in the tramway business. 
They examined with great care the different schemes submitted to 
them—and such schemes had been numerous; but during the last 
year they only came across one or two which appeared worth 
following up. They were now considering new business, but in taking 
new business they must have a chance to live. They did not want to 
pledge the company to the risks involved without seeing their way to 
& fair profit. Rather than take business for the sake of doing it, he 
would prefer to hand the undertaking over to someone else. After 
going briefly over the expenses and receipts, the Chairman said 
that there was a total of £78,118 to the credit of the account. The 
preference dividend which was paid on May 15th amounted to 
£15,000, and deducting that from the total, there was a balance of 
£63,118, which they proposed to deal with by tranferring £7,000 to 
reserve against goodwill, and £10,000 to general reserve. The 
general reserve would then stand at £30,000, reserve against good- 
will £20,000, and there would be a balance of £45,935. Deducting 
from that the 4 per cent. ordinary dividend (£4,800) left £41,835, 
which added to the two reserve items made practically £90,000 to 
credit in their accounts undivided ; but that all came in on the 
principle that they were taking shares and securities in payment 
for the works they were carrying out at their par value. Although 
they had a very large surplus, they only commenced by paying 
4 per cent. He hoped that a good many of those shares would be 
worth more than par; anyhow, he thought they were well within 


their rights in distributing 4 per cent. They were really only 
interested in about three or four undertakings. The Douglas 
tramways were a very small undertaking indeed, and for 
two years running they had received 6 per cent. on their preference 
shares. Norwich was the largest undertaking, and that bad been st 
work now for about nine months. The year's accounts were not 
completed, but he had every reason to anticipate that their earn- 
ings would show 5 per cent. on their capital investment, therefore 
those shares could be put down at par value. They had an invest- 
ment in Coventry, but the town had been having a bad time, and 
the people had not bad much money to spare for tramway travel- 
ling. The company was, however, receiving a dividend and tbe 
traffics were improving, and that would go on. At Philadelphia 
they had 20 miles of tramway in the outskirts running into the 
main tramway system. Everybody spoke favourably of that enter- 
prise. That would, perhaps, prove to be their most valuable aseet. 
Nine miles were completed and running, and they were giving 
about the same results as at Norwich, working under the dis- 


advantage of disconnected lines. He waa looking to the future o! 


the company with great hope. He and his friends owned nearly 
the whole of the capital, and they had had under consideration 
what to do with regard to fresh issues of capital. He had depre- 
cated further issues of 6 per cent. preference shares if they could be 
avoided. They had gone on to complete their works by putting 
their hands into their own pockets and finding tbe money, and 
there was, therefore, £57,000 secured loaus. They had now come to 
the conclusion that it would be best for them to issue .£200,C(0 
5 per cent. debentures. They would have special securities. They 
would hypothecate Norwich, Coventry, and other shares to them. 
If the public did not care to take them up, they themse-ves 
would do so. l ' l 

The adoption of the report was seconded by the Hon. A. G. 
BRAND, M.P. | 

A lengthy discussion followed, in which the accounts were criti- 
eised for their too-conciseness;" the item of £100,000 for good- 
will was said to be out of all proportion to the size of the business: 
the question was asked whether the dividend was not à mere paper 
dividend as yet unrealised ; the preference dividend was wanted paid 
half-yearly, instead of yearly. "What was the value of the work 
done for the shares which were given in the balance-sheet ? Was 
it not a fact that they were borrowing money to pay the dividends? 
What was the cost of the different tramways? These, and sundry 
other questions, were replied to by the chairman and auditor to the 
satisfaction of shareholders. The board deemed it undesirable to give 
away the figures as to the cost of work. They had been approached 
to sell their undertaking, but the terms were not acceptable. The 
Norwich shares were saleable at par to-day, but they thought they 
could do better for the company by holding them foratime. The 
profits were, of course, paper profits, because the works were not 
yet all closed. They had to borrow to pay dividends on the shares. 

The resolution was then carried unanimously, as was also the 
motion declaring 4 per cent. on the ordinary shares, and the resolu- 
tions re-electing directors and auditors. 


Callender's Cable and Construction Company. 


THE annual general meeting was held on 16th inst. at Hamilton 
House, Victoria Embankment. 

Mr. HENRY Daaks, in moving the adoption of the report, said 
that the company had had a very successful year. 'The preference 
share capital had been doubled, and now stood at £200,000. as com- 
pared with £100,000 & year ago. Bills payable on December 31st 
last figured for £111,000,as compared with £142,000 a year previously, 
and trade creditors were represented. by £65,900, against £80,000. 
From the Times report we learn that he said that these figures showed 
a very healthy state of things considering the much larger business 
done by the company. On the other side of the balance-sheet it 
would be seen that during 1900 nearly £21,000 was expended on 
the enlargement of the works, additional plant, &c. This was an 
item which could not be helped, as they must keep pace with the 
times and be prepared to do all the work for which orders could be 
obtained. He thought there would be a further outlay this year. 
After allowing for what had been written off for depreciation the 
total amount of this item stood at £197,000, against £183,000 @ year 
previously, or a net increase of only about £13,000 or £14,000, 
which was not large considering the figures they were dealing with. 
The expenditure on contracts in course of execution stood at 
£107,000, showing an increase of nearly £40,000; while sundry 
debtors figured at £285,000, which was about £5,000 less than a 
year ago. The cash and bills receivable exhibited an increase of about 
£40,000. They held £9,629 in shares in other companies, as against 
£7,500 ayear ago. The directors endeavoured to keep this item 
down, but in order to obtain valuable contracts the company must 
hold a few shares in some companies. The profit on the manu- 
facturing accuunt last year was nearly £101,000, as compared with 
£64,000 ir the previous year, and the balance carried down was 
£70,546, or an increase of £28,000. After paying interest on 
debentures, and the dividend on the preference shares, and making 
the different appropriations shown, there was an available balance 
of £56,972, including the amount brought forward (£8,211). They 
proposed the same dividend as was paid last year (10 per cent.) and 
the same bonus (5s. & share), making together 15 per cent., and to 
increase the reserve fund to £100,000 by placing £23,616 to it. 
There would then remain £10,855 to be carried forward. It might 
appear, perhaps, to some of the shareholders that the amount carried 
to reserve was large, but, in view of the extensive business which 
the company were doing, he thought that they would agree that the 
directors ought to be careful. It must also be remembered that as 
time went on competition became very keen, and the tendency was 
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to make the prices closer. The prospects of the company for the 

present year were excellent, 
Major W. M. Mackenzie seconded the motion, which was 

adopted, | | 


. Kidderminster and District Electric Light and 
Tramways Company. poo 
THE third ordinary general meeting of this company was held at 


Donington House last Friday. Mr. J. S. RAWORTH, who was in the 


chair, moved the adoption of the report published in our last issue, 
and in doing so said that the accounts were presented in Board of 
Trade form, a method which they would continue, as it saved the 
tronble of casting them into two separate forms, one for the Board 
of Trade and one for shareholders. Out of a capital of £59,966, 


_ £56,000 was invested in the tramways, and therefore there wag 


only £3,996 of the company’s own subscribed capital actually 
invested in the lighting business. However, by means of an over- 
draft from the bank and sundry debts, they bad been able to spend 
£14,285 upon the lighting works. The sale of current registered by 
meter had been £182, but the time during which current was avail- 
able was only three or four months at the latter end of the year, so 
that they had really scarcely commenced business, but with £18 
derived from other sources and with the revenue from the tramway 
company of £1,540, they still had a balance of £1,186 to carry to 
net revenue. On the electric lighting account alone they had 
a loss of something over £300. That would be wiped out during 
the present year, and he hoped that they would have a very 
satisfactory balance to carry forward to next year. They proposed 
out of the available balance to pay £1,499 on the preference shares, 
and nothing on the ordinary, carrying forward a balance of £708. 
After referring briefly to the tramway capital account, the 
Chairman said that the state of their affairs looked fairly satis- 
factory. They were looking forward to the lighting and also to the 
supply of power to manufacturers, making a very considerable 
balance of profit to pay a fairly good dividend on the ordinary 
shares. In addition to that, they had promoted an order for a light 
railway from Kidderminster to Budeley. 'That order had been 
granted. They hoped to commence the construction of the line 
during the present year. E. 

Mr. R. P. SELLon seconded the adoption of the report, which was 
carried. | ; 

The retiring directors and auditors having been re-elected, a 
special meeting was called to pass alterations in the articles to 
bring them into conformity with the new Companies’ Act. 


West India and Panama Telegraph Company. 


THE directors' report for the half-year ended December 31st, 1900, 
ain submitted to the meeting, held on May 23rd, 1901, reads as 
ollows :— 


The directors tubmit the accounts for the six months ended December 81st, 
1900. The amount to credit of revenue is £24,900 Os. Id, against £22,643 14s. 7d. 
for the corresponding half-year of 1899; the expenses have been £20,963 148. Id., 
against £21,482 18e. 8d., leaving a balance of £3,837 6s. The directors must 
again express their regret that owing to the very small and disappointing tele- 
graphio business of the West Indies, which the reduced rates have so far failed 
to augment, the result of the half.year's working is so discouraging. To the 
small balance of £8,337 4s. there is added £2,379 19s. 5d. interest on investments, 
and £953 lis. ild. brought over from the last account, making a total of only 
#6,670 17s. 4d. It will be seen that this sum is insufficient to meet the 
cumulative dividends on the first and second preference shares for the half- 
year, which amount to £11,769 128. The Court of Appeal has given judgment 
against this company in the action brought against it by the Cuba Sub- 
marine Telegraph Company. At the time of writing this report the precise terms 
of the formal judgment have still to be settled. In these circum- 
stances, and baving regard to the fact that there is no longer ay 
appreciable increase over cost in the value of the investments, the directors 
are of opinion that the most prudent course, in the interests of shareholders of 
all classes, is not to pay dividends from the reserve funds, as was done during 
the last two half-years, but to carry forward the balance of £6,670 17s. 4d. to the 
next account. Since the last general meeting renewed efforts have been made 
to bring to the notice of the Colonial Secretary and the Colonies, the company’s 
financial position and its urgent need of Imperial and Colonial assistance, but, 
thus far, witnout result. The directors are now considering what steps can be 
taken to increase the revenue ofthe company, as at present the prospects of an 
adequate improvement in West India telegrapbic business are anything but 
hopeful. The company's second repa ring steamer, Duchess of Marlborough, 
which has been Jying up in London for a considerable period, has recently been 
sold. This will effect a small saving in future expenses. In accordance with 
the articles of association, Henry Holmes, Esq.. retires at this meeting, and offers 
himself for re-election. The auditors, Messrs Deloitte, Dever, Griffiths and Co., 
also retire, and offer themselves for re-election. 


Cork Electric Tramways and Lighting Company. 


Mr. A. E. LAZARUS presided at the meeting of this company held 
last Friday a' 83, Cannon Street, E.C. The result of the year's 
workiug was that the receipts amounted to £32,856, and the working 
expenses to £21,488, leaving a balance of £11,000. Cousiderable 
progress had been made both in the traction and in lightiog. The 
report for 1900 stated that the traffic receipts showed an increase of 
£1,774 and the receipts from lighting £4,178, compared with 1899. 
It was proposed to set aside £2,000 for depreciation of plant and 
machinery. In consequence of the increased demand, additional 
lighting cables, at & cost of about £18,000, had been laid in the city, 
aud of sufficient capacity to meet all present requirements. The 
public arc lamps erected in Cork and Queenstown had proved a great 
success, but from a financial point of view this branch of the under- 
taking was very unsatisfactory, as a considerable loss was incurred 
owing to the exceptionally low rate charged to the Corporation. 
The Queenstown lighting was still in the preliminary stage, and the 
capital expenditure to December 31st, 1900, was practically of no 
earning capacity. To facilitate through traffic along the Grand 
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Parade the line was doubled during the year, and the Western Read 
extension was opened in December, with very satisfactory results. 
The Bill promoted in Parliament last year for the extension of the 
line from Ballintemple to Blackrock received the Royal assent in 
August, and the line was opened for traffic last month. Through 
pressure of business, Mr. E. Garcke had been compelled to retire 
Írom the board. 

The CHAIRMAN, in moving the adoption of the report and state- 
ment of accounts, said that the first four months of this year, 1901— 
which are their worst months in the year—they had a little more 
than £600 increase over the 1900 figures. Taking the population as 
being 80,000, the fact of their having carried 5,137,141 passengers inthe 
year means that they have carried the whole population of Cork over 
64 times. Both from the traction point of view and from lighting 
and power point of view, Cork was certainly getting the cheapest 
service of any place in the United Kingdom. The motion was 
adopted. 


Worcester Tramways, Limited. 


TRE directors’ report to be submitted to the meeting held at 
Donington House, W.C., yesterday (Thursday), reads :— 


The directors beg to submit their report and statement of accounts for the 

ear ended December 81st, 1900. During the year three additional horses have 
bean purchased on capital account at a cost of £55 2s., and the capital account 
now stands at £21,657 19s. 3d. The total revenue for the year amounted to 
£9,828 11s. 103., and the expenditure to £8,920 88. 8d. After deducting the amount 
paid in respect to debenture interest (£523 11s.), there remains a balance of 
profit of £384 128. 7d., to which has to be added £569 6s., the amount brought 
forward from last year, making a total sum of £958 17s. 7d., which the d.rectors 
propose should be applied as follows :-— 


Dividend atthe rate cf 5 per cent. per annum on the shares £593 18 0 
Balance to be carried forward to next account.. Vs .. 86619 7 


£953 17 7 


The Worcester and District Light Railways Order has been confirmed by the 
Board of Trade. The Worcester Tramways Bill has been remodelled and is 
now unopposed. The Worcester (Extension) Light Railways Order is awaiting 
the confirwation of the Board of Trade Mr. R. P. Sellon has been a, pointed 
a director of the company. Mr. J. S. Raworth and Mr. E. Garcke are the 
directors who retire by rotation, and being eligible, offer themselves for re- 
election, : 


Year ended 
l Dec. 81st, 1599. Dec. 81st.. 1900. 
Miles open—(cars) ` Miles. Miles. 
Route miles .. se ice T s ss .. 8°27 8:27 
Bingle line. T ee oe oe T . 2761 261 
Double line ee ee ee ee eo eo 68 6 
Miles open :—(omnibuses) .. vs ve T . 185 185 
Number of passengers carried by oars and omnibuses 1,404,289 1.392.569 
Average receipts per passenger .. bs i .. 16ld. 163d. 
Average expenditure per passenger, including depre- a 
ciation A ss ES s as E . . 199d. 1:544. 
Proportion of expenses to receipts, including depre- 
ciation . as a i wid . . . 8673 pa. 95 p.c. 
Number of oars in stock .. oe T ici E 10 10 
Number of buses in stock oe oe T "m 11 11 


Castner-Kellner Alkali Company, Limited. 


Tx report for the year to March 31st states that the result of the 
trading is a gross profit of £65,581, out of which £15,550 has been 
expended in repairs, renewals, and additions tothe working plant, 
and, though a portion of this expenditure might be charged to 
capital, the directors recommend that the whole amount be paid out 
of revenue. The net profit is £45,011, which, with £3,768 brought 
forward from last year, gives £48,779. An interim dividend at the 
rate of 8 per cent. per annum was paid for the six months ended 
September 30th, and the directors now recommend that £10,000 be 
appropriated to depreciation reserve, increasing that account to 
£25,000, and that one-half of the suspense account (law suits) and 
one-fifth of the expenses and costs of the amalgamation, amounting 
together to £5,364, be written off, and that a dividend at the rate of 
2 per cent. per annum be paid for the six months ended March 31st, 
making 5 per cent. for the year, carrying forward a balance of 
£2,266. 


Ruston, Proctor & Co., Limited. 


THE report, made up to March 31st, states that the balance of profit 
is £29,956. After deducting depreciation of buildings, plant, and 
machinery, and office furniture, directors’ remuneration, and interest 
on debentures, there is a net balance of £10,026. The directors 
recommend the transfer from equalisation of dividends accougt of 
the sum of £5,000, making, with the balance brought forward, 
£16,142. They propose to pay a dividend of 5 per cent per annum, 
leaving a balance to be carried forward of £1,517. The less favour- 
able results of the year's trading are due to the abnormally high 
prices of material and fuel which have ruled during the greater 
part of the financial year, and also to the fact that, owing to the 
sudden fall during the latter mouths of the year under review, it 
has been deemed prudent to value the stock at the market prices on 
the date of stocktaking. This item, therefore, stands in the balance- 
sheet at considerably below its cost. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to the Thames Ironworks Shipbuilding and 
Engineering Company, Limited, 4100, 000 5 per cent. registered 
second mortgage debentures of £100 each. ‘The Committee has 
further been asked to allow the following securities to be quoted in 
the Official List :—Aron—Electricity Meter, Limited, 125,000 
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ordinary shares of £1 each, fully paid, Nos. 1 to 125,000 (special 
application renewed); British Columbia Electric Company, Limited, 
further issue of 6,400 non-cumulative 5 per cent. preference shares 
of £10 each, fully paid; Eastern Telegraph Company, Limited, 
further issue of £103,919 31 per cent. preference stock. 'The Com- 
mittee has appointed special settling day as under:—Thursday, 
May 30th, General Electric Company (1900), Limited, 18,000 5 per 
cent. cumulative preference shares of £10 each, fully paid, Nos. 7,001 
to 25,000; and £150,000 4 per cent. first mortgage debenture stock, 
and has ordered same to be officially quoted. 


Prospectus.—The list of applications closes to-day in an 
issue of £100,000 6 per cent. first mortgage debenture stock of the 
Kettle River Power Company, Limited, which has a share capital 
of £220,000. The company has been formed by the London and 
British Columbia Goldfields, Limited, to carry out and develop the 
charter, rights and concessions of the Cascade Water Power and 
Tight Company, Limited, who have powers to utilise the Cascade 
Falls of the Kettle River for the purpose of generating and supply- 
ing electricity for power, light, and heat in a 40-mile radius from 
Grand Forks City, Rossland, Cascade, Grand Forks, Phcenix, Ana- 
conda, &c., and also the mines and smelters of both the Rossland 
and Boundary Districts situated in the radius. The directors 
intend to commence with the installation of 2,000 H.P., which is 
estimated to cost about £90,000. 


Telegraph Manufacturing Company.—tThe directors 
after providing for depreciation and preference dividend for the 
year ended March 31st last, and placing £6,500 to reserve, recom- 
mend a dividend on the ordinary shares for the half-year ended 
March 31st at the rate of 12 per cent. per annum, and a bonus of 2 
per cent. (which, with the interim dividend paid in December last, 
is at the rate of 10 per cent. for the year, and a bonus of 2 per cent.), 
carrying forward £7,500. In addition, the premium, amounting to 
£20,000, received on the issue of new ordinary shares in 1900, has 
been placed to reserve fund. 


Coming Issue.—A morning paper says that before 
Whitsuntide an issue of £?50,000 6 per cent. preference shares of 
the British Westinghouse Electric and Manufacturing Company, 
Limited, will be made. It is stated that over £100,000 of these shares 
have been already applied for. 


Western Telegraph Company, Limited. — The 
directors have declared an interim dividend of 3s. per share, or at 
the rate of 6 per cent. per annum, free of income-tax, for the 
quarter ending March 31st, 1901, and payable on June 24th. The 
transferbooks will be closed from June 17th to June 22nd. 


TRAFFIC RECEIPTS. - 


Blackburn Corporation Tramways.—The receipts for the week ending May 
17th were £539; corresponding week last year, £139; increase, £100. 
Total to date, £8,851; corresponding period last year, £7,889; increase, 
£962. Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending May 
18th were £413; correstonding week last year, £526; decrease, £113. Total 
to date, £4,648 ; corresponding period last year, £5,110; decrease, £412. 


ristol Tramways and Carriage Company.—The receipts for the week ending 
May 17th were 44.480; oorresponding period last year, £2,764; increase, 
l, 
Central London Railway.—The receipts for the week ending May 18th, 
were £6,89:; previous week, £6,514; decrease, £116. Total receipts to date 
(20 weeks), £123,935. Miles open, 6. 


City and South London Railway.—The receipts for the week ending May 
19 h were £1,903; corresponding week last vear, £1,339; increase (Moorgate 
extension open) £563. Total to date, £39,633; corresponding period last 
year, £21,065; increase, £14,668. Miles open, 1901, 43; 1900, 82. 


Dover Corporation Tramways.—The receipts for the week ending May 
18th were £148 4s. 104d.; corresponding week last year, £173 8s. 744.; 
increase, £14 68. Bd. Total to date, £3,456 48. 1044.; corresponding period 
last year, £8,191 78. 5d. ; increase, £261 17s. 54d. Miles of track open, 8; 
Car miles run, 1901, 5,071; 1900, 4,914. Number of oars, 1901, 11; 1900, 11. 


Dublin United Tramways Company.—The receipts for the week ending 
May 17th were as follows :—D. U. T. Co., electrio cars, £3,776 19s. 6d.; 
D. 8. D. Co., eleotrio cars, £912 10s. 10d.; total 44.689 10s. 4d.; corre- 
sponding week last year—D. U. T. Co., electric cars, £8,217 38. 4d.; ditto, 
horse cars, £52 63. 10d.; D. 8. D. Co., electrio cars, £759 9s. 2d.; total, 
£4,053 19s. 4d.; increase, £6-0 lls.: aggregate to date, £74,538 18s.; 
aggregate to date last year, £79,716 17s. 6d.; decrease, £1,207 19s. 6d. The 
mileage worked is 45 miles electrically, as against 42 miles electrically, and 
2 miles by horses, for the corresponding period last year. 


Glasgow Corporation Tramways.—Receipts for week ending May 18th, 1901, 
£11,411 58. Id., as compared with £9,714 8s. 8d. for same period last year. 


Liverpool Overhead Railway.—The receipts for the week ending May 
19th were £1,644; corresponding week last year, £1,476; increase, 4168. 
Total to date, £:0,811; corresponding period last year, £28,228; increase, 
£2,5¢3. Milas open, 6 miles 67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
Ir is rest which the Stock Exchange wants after its month of 
tension, and rest itis now having. The markets are calm as the 
proverbial millpond, and the fluctuations in American Rails are 
caused entirely by the dealing on the other side of the Atlantic, 


The * House” is remarkably quiet, a matter for congratulation 
according to some, and, on the whole, not a bad thing by any meani, 
as it will permit of prices gradually recuperating. - 

The easier situation in the Yankee market was reflected bya 
slight rise—quickly to be lost—in Anglo-American Telegraph 
Deferred, the most speculative stock in our lists. There is no im- 
provement in the Ordinary and the Preferred, which continue well. 
Other American telegraph securities are unchanged, but the Eastern 
group is harder. Eastern Ordinary has advanced, for tbe third 
successive week. ‘ Chinas” are the same as before, but the jobbers 
in the market report a better demand for both investments, the 
public sensibly taking advantage of the 5 per cent. now offered them. 

All the Eastern Extension shares are now ranking equally, and 
there is no difference between shares No. 1 and No. 300,000. 

Amazon Debentures have shot up another four points, and the 
£10 fully-paid shares are quoted at 4 middle. There are one or two 
persistent buyers about, after the market has stagnated for years. 
Great Northerns have a heavy tendency, and mark a decline of 20e. 
The droopy feeling seems to be more due to fears of sales than to 
actual selling. Western Telegraph 5 per cent. Debentures are 
better at 1034: they are redeemable, it may be remarked, in 1906. 
The chief alterations in the Telegraph list are three severe falls 
which have occurred in the Ordinary and Preference shares of the 
West India and Panama Company upon the passing of dividends on 
Preference and Ordinary alike. 

National Telephone descriptions maintain their higher levels, at 
which they are fairly supported. The only quotable change in this 
section has been made by Chili Telephones, which at 32 have 
recovered the 5s. that they lost last week. Orientals are a six- 
teenth under par. 

The electricity supply division records a few improvementa, and 
some of the better class Preference shares are being inquired for. 
This has led to a hardening of the prices of Charing Cross Pre- 
ference and County Preference, which display rises of 5e. and 10s. 
respectively. County 44 per cent. Second Debenture is 101 to 103- 
Buyers of Metropolitans are still to the fore, and the price, at 13} 
is the fraction up on the week, while the new shareg at the same 
figure are £1 higher. The happy ending to the Marylebone dis- 
pute promises to recompense in some small degree for the worry 
and anxiety which Metropolitan shareholders suffered for so long a 
period. Edmundson’s Ordinary, by the addition of 5s. to their 
price, have obtained a premium of 10s. above their par value of £5. 
Westminsters fail to recover the ground they lost a week ago, but 
“Jimmies " are 4 up. 

'l'he interesting feature of the electric railway department is s 
negative one; City and South London stock has not moved. Its 
mysterious appreciation has received a check, and we should not 
be surprised to see a sagging reaction set in. Twopenny ''tubes" 
are harder as regards the Deferred Halves. The see-saw nature of 
this market is well illustrated by the advance in Deferred, following 
close upon a fall in the Preferred Halves, which latter has not been 
made up. The Deferred now stand rather higher than the others; 
a fortnight since, and matters were reversed. London United 
Tramways Debentures are 103 to 104, and the Central London's 
great feeder is as popular as ever. Whitsuntide traffics should 
prove enormous. 

The Potteries Electric Traction Company is issuing some 2,000 
new shares pro rata to existing shareholders. With so insignificant 
a number the market naturally is exceedingly limited, but nomical 
premiums of à and ṣẹ are now quoted on the Ordinary and 
Preference respectively. The old Ordinary being 114 and the old 
Preference 104, it will be seen that there is not much in the way of 
a bonus offered. British Electrics remain at 15, and the Preference 
at 124. New General Traction Ordinary are 34 for the £5 shares 
fully paid, and the company’s 6 per cent. Preference of like 
denomination, are 41, ex the recent dividend of 6s. per share. 

Buenos Ayres and Belgrano A Preference at 54 present attrac- 
tions to the speculative investor; the "B" are 51. Keeping to the 
foreign list of tramways, Cape Electrics seem to bave made 13 their 
resting place, just as Auglo-Argentine shares never get away for 
long from £4, their present price. Barcelona Trams are a limited 
market at 9, and the Royal tour has not yet succeeded in vitalising 
Brisbane Electric Tramways Investment shares; the Ordinary 
languish at 3, £5 paid, and the 5 per cent. Preference are 44. 
These are in worse case than the British Columbia Electric Railway 
shares, where the £10 Ordinary are quoted at 63, while the Prefer- 
ence, non-cumulative, will fetch 94 er dividend. Business is being 
done in Calcutta Trams on tbe basis of £11 per share. 

In the manufacturing division, Telegraph Constructions are 
marked down, but against this can be set a rise in Brush Preference, 
of which there is some shortage in the market. Underwriting 
prospectuses of Thornycroft & Co. are in circulation, and details of 
the well-known business will probably be published in a few days 
time. 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 


Present 
Issue. NAMB. 


96,900 | African Direct Telegra ivi 
119,700 Amason Telorraph 5 4 Beba, No Nos. otto Lilo wed ae 
822, 700“ Anglo-American Telegraph 


$,088,5407 Do. do. 6% Pref  . e e 
3,088, 540“ Do. do. Deferred vs T : 
44,000 | Chili Telephone, Nos. 1 to 44,000 sae one oe 


13,933,308 Commercial Cable 


1.589, 496. Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock 


16,000 Cuba Telegraph eee eee eee eee eee 
i Do. Po X Pret eee eee eee eee eee 
Direct Spanish egrap ee@ eee eee eee eee 
6,000 Do. do. 10 % Cum. Pref. ... EM vi 
30,000! Do. do. 44 % Debs. ER s 985 
60, ‘7101 Direct United States Cable ... Mis bi 
108, 300? Direct West India prae 4i JA Reg. Deb. T sis 
4,000, 000 Eastern 8 vs TT s 
1,826,888 Do. gen Stock sis is ax 
1,432, 2687 Do. ry Mort. Deb. Stock Red. ... 


250,000 | Eastern Extension, Australasia, and China Ferran 
50,000 Do. Nos. 260,001 to 300,000 (iss. at £3 pm. all pd.) 

920, 0007 Do. 4% Deb. Stock 

900.0001 Eastern and South African. Telegraph, 4 9, Mort. Deb." 

: Nos. 1 to 3,000, red. 1909 
200,0002 Do. 4 95 Reg. Mt. Debs. (Mauritius Bub.)1—8,000 
180, 227 | Globe Telegraph and Trust aie nee = 
180,042 Do. do. 6 9 Pref. P s idc 
150,000 | Great Northern Telegraph, of Co 


RU eo 
Halifax and Bermuda Cable, 4j % 1 ort. Debs., 
— — Bal 
uropean Telegraph " T 
100, 0002) London Platino-Brasilian Telogra v in 
72,680 Montevideo ea e eras ei gn to 72, 680 ... 
86,492 Do. do. Y Pref., Nos. 1 to 86,492 
590,000 | National Telephone, 1 to 600.000 A "T" s n 
15,000 Do. ` 6 Cum. Ist Pref. eee oe eee 
15,000 Do. 6 V Cum. 2nd Pref. ... 8 a 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 
2,000,000! Do 34 95 Deb. Stock Red. 8 j 
500,0007 Do. Deb. Stock Red.... i 


. Nos. 1 to 171,504, fully paid 
Guar. Debs., 1 to 1,000 ... 
11,839 mente eee eee Cy coe [rr 902 Ir , vee 
3,381 | Submarine Cables Trust  .... à 
58,000 | United River Plate Telephone oes ats ves - 
40, 000 Do. do. 5 V Cum. pref. Nos. 1—40, 000 
179,947! Do. do. 5 95 Debs. ... eo m 
171,000 | West African Telegraph, 5 % Debs.... 
30,008 | West Coast of America, Nos. 1—30,000 and 53, 001—659, 008 
160,000! Do. do. 4 % Dets., 1—1,500 gua. by Bras. Bub. Tel. 
207,930 isi a Ein: Nos. 1—207,930 eee ove oes 


PONE 
Dividends for 
share the last three years. 


— — 


1898. | 1809. | 1900. 
100 eee oe eee 
100 


stock £3 9s.| 73/6 | 349 
Stock 6 % 6 95,16 
: ced £1 7s. | 5s. 


25 T dx 
10 123% . |15 % 
100 | .. | | on 


25 10 Y 10 % 10 % 
100 eee eee eee 
1| ... 2 
147 5 E 
5 6 7 5 7 5 
10 6 % |6% 6 
10 6 J 6 V 6 
5 5 5 5 F 5 
Stock 34% | 34% | 34 
100 ee [EX] 4 
1 5 * 5 * 65 
8 5 5. B 5 € 
: 6 7 V 
Stock ee eee 
100 ee e oe 
z 2i ee 0 


75,0007 0 Deba. 2nd series, 1906 eee 100 eee ees ees 

M 948,7771 £ Do. do. 4 Deb. Stock Red. ] eee eee 100 ooo oe 

88,321 | West India and Panama Telegraph ... ssi T wo | 1013925 | 4951 .. 

94,563 Do. do. do. 6 Cum. 1st Pref. eee 10 eee ee e 

4,669 . Do. do. do. 6 % Oum. 2nd Pref. ... | 10 : mM 
RNANA? Do. do. do. 5 Y Deba., Nos. 1 to 1,800 | 100 


ELECTRICITY SUPPLY COMPANIES. 


losing 
Quotation Quotations 
May 15th. May 22nd. 


99 —102 | 99 —102 
66 — 71 | 55 — 65 
53 — 56 53 — 56 
97 — 99 97 — 99 
10 — 104 10 — 103 
31— 3 | 31— 4 
175 —185 |175 —185 
100 —102  |100 —102 
7 — 8 7 — 8 
15 — 16 15 — 16 
8 — 4 3 — 4 
9 — 10 9 — 10 


100 —103 1100 —103 
139 —144  |140 —145 
91 —94 | 91 — 94 
110 —114 {110 —114 
134— 14. | 1341— 14 
134— 14xd| 134— 14 
111 —116 111 —116 


99 —102 100 —1C3 


100 —103% |100 —103 
9j— 10 94— 10 


144— 153 | 148— 153xd 15) 


3) — 95 32 — 34 
100 —1C3 100 —103 
43 — 47 47 — 47 xà 


5 — 7 3 — b 


7i— 8} 7i— 84 
8&— 9 8$— 9 
9 — 10 9 — 10 
5 — bi 51— 52 
63 6 — 6 

109 —112 109 —112 
8)— 94 | 8i— 9j 
12 — 13 12 — 13 
122 —127 122 —127 
8 — 9xd| 8— 9 
11 — 12xd) 113— 123 
105 —108 105 —108 


108 —106 |104 —107 
11— 12 |11 —12 
102 —105 102 — 105 
lj- 11 | H— 12 

5 4 — 5 


163— 164 | 154— 1 
14 — 15 143 — 15) 
84— 81— 94 
—101 | 98 —101 
2 — 2— 21 
80 — 90 | 80 — 90 
— 81 3 


Quotations on Liverpool Stock " 


19,661 | Brompton & oe erie Lt. Sup., Ord., 101 to 19,761 5 6 6 V 6 
50.000 Oharing à Strand Electri zon ^| 5 8999/99 
50,000 Orem an wid p 
2000 Oben p E Ot «dis os 5 6 * | 6 % 54% 
: 000 Electricity 7. sas ea 
150,000 Do. Pe do. b Deb. Stock Red. ... Stock 92 ae 
70, 579 City of London K Electric Lighting, 40,001—110,579... | 10 6 47 0 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 . | 10/6 6 7 6 7 
400, 0002 Do. 5% Deb. Stock, Bcrip. (isa. at £116) ‘all paid isst d ie : is 
40,000 as ol Lond. & Brush Prov. Elec. Ltg., Ord. 1—40, 000 10 n 1 N 43€ 
20,000 do. do. 6 % Pref., 40,001 —60,000 101695629, 69 
200,000: Do. 44 % Deb. ee Prov. Certs (al paid) Bd. i i - 
$5,700 | Edmundson's Elec. Corp., Ord. Shares 517% gi 
13,363 Do. do. 6 % Cum. Pref. "NM és 
75, 0000 Do. do. 44 Y 1st Mort. Deb. Stock. 100 | .. es 
21,000 i Kerrinston and i baa Eicctu AU; Gia. | 5 eas see 
90,000! Po. do. 4 ) Deb. Stock ‘Stock! ... | .. 
ory on ae Electric suppl Corporation, ume ae | $us in 
do. 6% Pref. 56 .. . 
250. 000 as do. 4% 1st Me Db. Stock Rd. Stoch ‘as 
85,000 Metropolitan Electric Supply, 101 to 62,500... | 10/59, 5 * 6 
220,000 7 Do. ss Mortgage 3 Stock " i 85 sa 
250,000! - Do. 33 Mort. Deb. Stock Red. Stoch dus i 
| 40000 | Notting Hill Electric Lighting es o 10 6 7 
000 , St. James's and Pall Mall Electric Light, Ord. ià 5 148% 141 1710 
20.00 Do. do. 7 96 Pref., 20,081 to 40,080 5 7 7 
150, 0007 Do. do. 34 % Deb. Stock Red. | 100 ; ss i 
12,000 | Smithfield Market Elect. Supply, | Ord.  .. ase ays 5| .. sie 
50,0007 Do. do. Deb. eee eee 100 ees eee 
65,000 | South London Electricity Sup ly, eo E 5 p 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000. 5 12 % 13 % 10395 
Unless otborvise sind al shares are folly paid in 
Dividends marked § are for ejvear consisting of 1. e — 


— — - le ae 


deferred share warrants, being capital 
one year and the first part ef the next, T 


Business done 
: durin 
week ended 
May 22nd, 
1901. 
Highest. | Lowest 
987 | 98 
104 10} 
1044 | 101} 
143 | 1403 
932 93 
14 | 13: 
E sèi 
112 eee 
102 1003 
S 97 
141 
3, 33 
113 ese ` 
11,4 Vs 
45% 478 
972 | 96 
"ul. 
14 | 132 
103 [E27 
Yo os 
63 ‘ 
5 a ^i 
1111 .. 
84 oe 
123 es 
7 8 
12} 1245 
51 a 
123 a. 
138 13 
1113 T 
15 | .. 
123 | 128 
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SHARE LIST OF ELECTRICAL COMPANIES. —Continued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock "M Mosel gU ‘ 
pos NAME. mt | the last three years, | notation | 
| t 1898. 1899 0 i ` 
20,000 | British Aluminium 7 % Cum. Pref. . - 10 .. ite T 71— 8i 
$00,0007 Do. do. 5% 1st Mort. Deb. Stock Red. .. (Stock) ... E *. | 87 — 93- 
45,000 | British Electric Traction T" ys - 10 6% ... oe | 144— 153 
50, 000 Do. do. 6 Cum. Pref. eos eee 10 eee eee eos 12 — 13 
950,001 Do. do. 5 Debenture Btock .. [Stock] ... ‘ee woe |119 —122 120 —123 is 
85,0002 |tBritish Electric Works Co., Ord. £1 shares, 50, 5 e ae 5 oe „ oe = 
50,000 t Do do. 6% Cum.Pref., 1—50,000 ee oe eee eee ene eee we 
"BOO t Do. do. 44 96 Ist Mort. pes w 100 5 : E 


70,000 | British Insulated Wire Ord. . 


5 15 %, 9 x 15 % 10 — 11 


10 — 11. * 


70,000 Do. do. 6 % Cum. Pref. E Sy 5 5— 61 53— 64 Y^ 
90,000 | Brush Elecl Enging. Ord., 1 to 90,000 e ES 2 t LE 1g— 1ixd| 1§— 121 " 
90,600 Do. a ne 6 ree 1 to 90,000 Md e 8 — 9ixd| 24— 283 " 
125, 0007 Do. ddr ese eee 03 —108 103 —108 D^ ene TT 
108, 7101 Do. as a} P d Deb. e ES 2 0 Stock eo. 101 —103 101 —1C4 d TP eee 
$0,000 Callender’s Cable Construction „Nos. 1—30, 000 5 15 5 % 15 5 * 15 5 % 144— 15 141— 15 15 bs 
40,000 Do. do. 5 95 Cum. Pref. A 5 51— 6 57 5i 
90,0003 Do. do. 43 % 1st Mort. Deb. Stock Red wee |Btock| ... 85 .. 1109 E 109 —113 sas see 
206,297 | Central London Railway, Shares iss e | 10| ... ni diag 94— 10 94— 10 9% 9$ 
78,703 Do. do. Pref. half- shares .. igs -— T bj .. i dns 44— 5 41— 5 48 4H 
78,703 Do. do. Def. do. iss A 5 b| ate : vui 44— 5 44— 5} " T 
855,000 | City and Bouth London Railway  .. Stock} 23 14%| 14%| 52 — 54 51 — 53 : 
,500 | Do. do. Ord. shares Nos. 22,601 to 60, 000 .. sd IOT ss MA Ts 5— 5 5 — 5 ae 
54,000 Crompton & Co., Nos. 1 to 5A, 000 eee 3 6 96 7196 eos 31— 4 34— 4 oe 
100,000: 5 % ist Mort. Reg. Debs., 1 to 900 of ` 101 —104 |101 —104 
’ £100, and 901 to 11, 000 of £50 red UE hg aes E 5m "t us 
99,261 dison & Swan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 5| 6 7 T ; 1 — 13 1 — 1% ies 
17,139 Do. do. do. “A” Shares, 01—017,139  ... 5; 6 6 as 2$— 34 24 — 3% " si 
944,0231 Do. do. do. 4 95 Deb. Btock Red ..|100| .. S . | 87 — 89 87 — 89 , 
100,000! Do. do. 5%, 2nd Deb. Stock Prov. Certa. all pd. 100 | .. E . |94 — 98 | 94 — 98 B * 
112, 100 | Electric Construction, 1 to 112,100 m 1 6 & 6% : 12— 23 12— 23 s 55 
25,000 Do. as j Cum. Pref., 1 to 25,000... s 7 isi s 21— 3 21— 3 fs 5 
182, 5001 Do. Perp. 1st Mort. Deb. Btock : Stock " 101 —104 101 —104 i vas 
35,000 Henley's (W. T) TelegraAh Works, us T M sei 5 | 14 [4 15 v 20 E 153 — 163 | 154— 163 M ‘as 
35,000 Do. do. 42 b| a 415 44%] 51— 6 T 3 
60,0002} Do. us do. 4$ ort. Deb. Btock... : *. |107 —111 107 —111 985 Ee 
50,000, Indis-Rubber, ica ems and Terapi Works oe f 10 | 10 Y 10 % 21 — 22 21 — 22 214 s 
300,000 iLi Do. 1 8 i ae 1st ort. Deb eee eee 10 si 3i% i% ES — 104 101 —104 ee eec 
E 37, 50 ver poO way, eee eee eee 3 3 44— 83s 8 * 85 eee coe 
10,000 f Do. do. Pref., £10 paid - we | 10 hk 13 — 13} | 13 — 13} ET ids 
37, 350 Telegraph ordi sen: and Maintenance ..| 12 174% 36 — 33 95 — 39 36$ | 35 
150,000} Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 102 —105 102 —105 iis ves 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... i 5 8 « 13 12 * 101— n 104 — 113 "m ees 
20,000 Do. do. 5 % Om. Prf. Nos. 1 to 20,000... 5 54— bà— 6 vee T 
540,000! Waterloo and City Railway, Ord. Stock eee T cece 100 3 * 3 ** 3 * 94 — 27 94 — 97 944 pee 


t Quotations on Liverpool Stock Exchange. t Unless otherwige stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
88 re ce Ting, 1 paid, Maintenance, 8/-—4/- Oldham, Ashton, and Hyde Electric (410 wot ais d. . 
ai ee K AH. T. Parker, £10 (fully paid), 16$. p 


* From Birmingham Share List. Bank rate of discount 4 per cent. (February 21st, 1901. 
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MARKET (T QUOTATIONS, Wednesday, May 22nd. 


ee eC ———— — 


CHEMICALS. &c. This week. N week. pen or Deo, METALS, &o, (continued.) This week. Last week. or Dec. 
4 Acid, F per cwt. 5/- 5J- | g Copper c por ton £85 £85 < 
8 itrio per cwt 23). 22). | g » Rod per ton £85 £85 e 
& „ Orxalic per ewt.| 82/- 82/- | e 90 (Electrolytic) Bars per ton £82 £92 " 
a „ Bulphuric.. per cwt 5/6 5/6 " " Sheets per ton £90 £90 25 
a Ammoniac, Bal .. per owt 89 / 89/- e $e * Ro per ton £94 £84 Rs 
a Ammonia, Muriate (crystal) . per ton £88 10 £83 10 e i R H.C. Wire per Ib. | 92d, ps | 5 
a per ton £80 £30 | f Ebonite Rod .. * por lb. $j- . » 
a Bleachin powder 25 per ton £1 £1 P. Sheet P per lb 5/- 5/- l " 
a Bisulphide of eae es per ton £15 £15 n German Silver Wire per lb - h rh | — 
a Borax : : per ton £1710 417 10 | h Gutta-percha fine .. . per lb. én 
a Bensole (90 : ) per gal 1/- | 3/. | h India-rubber, Para fine per lb. (3/98 to E 104) 3/9 to 3194 inc. 
a 28 (50/ 125 per gal 5/6 5/6 1 Iron, Charcoal Sheets per ton| — 
a Copper Sulphate per ton | £28 £23 | í , Pig (Cleveland warrants) . per ton 45110 40 3 6d. dec. 
a ak Nitrate 3 per ton £24 £24 á ,, Forgings, according to size per ton From £11 £11 * 
8 „ White Sugar per ton £31 £31 „ Scrap, heavy. .. per ton) 70/- to 72/6 | 70/- to 72/6 e 
a M? Peroxide .. TE we £27 10 £27 10 4 , Wire, galvanised No. .. per ton| EAS. N £a 
a Methylated Spirit T per ga 276 2/6 E to 
a Naphtha, Solvent (90% at160°C). per gal. 6/6 5/6 9 Lead, English Ingot ver ton i 126 | £12 15 dec. 
a Potash, Bichromate, in casks.. per lb d. uS » Sheet .. perton| £1310 £15 £110 dec 
& „  Caustio (75/8095) per ton 24 22 m Manganin Wire No. 28 per lb. 8/- 8/- tö 
a „  Bisulphate en per ton | £85 £85 g Mercury per bot. £926 9 2 6 a 
a Bhellac per owt 61/- | 61/- d Mica (in original cases), small .. per lb. | 8d. to 9d 8d. to 9d. A 
a Sulphate of ‘Magnesia . per ton £4 10 £4 10 aU iu 5 „ medium per Ib. 1/9 to 2/9 1/9 to 2/9 " 
a Bulphur, Sublimed Flowers .. per ton £6 5s £6 d » large .. per Ib. 8/810 7/8 | 8/8 to 7/8 ^ 
a 10 pes rim +» per ton £5 10 £5 10 p Phosphor Bronze, plain castings per lb. | 1/03 to 1/8 ut to 1/8 43 
a * per ton £5 £5 p e rolled bars & ro per lb. | 1/1 to l/4 1/1 to 1/4 ec 
a Boda, — T white TO 96) por ton £10 15 £10 15 p * pc per lb. From — Y T 
& „ Crystals per ton £8 £8 0 platinum à per oz. £4 1 * 
10 Bichromate, casks per lb 23d. 234. | p Bilicium Bronze Wire .. per Ib. 103d. to 1/04 ioi to to 10} T 
í Steel, Magnet, acc'd'ng to desc vin n per ton From £16 se 
| e „ im bars | £58 a * 
METALS, &c. | g Tin, block „ per ton | ass gor £5 10 inc. 
b Aluminium Wire, in ton lots.. per ton oe £294 9 s» foil per lb. 16 1,9 8d. dec 
Bheet, in ton lota per ton £191 £191 e: » wire, Nos. 1 to 18 per lb. 1/8 18 * 
p Babbitt’s metal ingots. . . per ton | £75 to 2140 £75 to £180 inc. » White Anti-friction Metals — 
e Brass (rolled metal 2" to 19") basis per Ib. 74d. 74d. " White Ant” brand . per ton E to in: £35 to cid è 
„ Tube (brazed) per lb, 10d. 10d. j Yarns, Cotton, ay VF 101b. b' ndl's per Ib. | és 
8 „ (solid drawn) por lb. ^x Sag j »  BestF "lax, 6 lea per Ib. | = 
ê „ Wire, basis . perlb. 8d. ‘ j 4,  Hemp,8 ply 10 lbs. per ib: | : * 
: Copper Tubes (brazed) per Ib. Lid. lid. E „  Bussian, 10 Iba. . per lb, | 7 
„ (solid drawn) . per Ib, 1034. 103d, j „ Jute, 180 Ibs. rove per ton £14 5 A» 
7 Copper Bars (best selected) .. per ton £85 £85 k Zino, Sh't. (Vielle Montagne pnd. ) per ton E 10 £21 10 £1 inc. 
a Meus, G. poor & A Oo. | f Indis- Rubber, G. -P. and Teleg, W orks | k Messrs, W. F. Gloves d Qo. Ea 
b e British Aluminium Ltd, Messrs, James & Bbakspeare. [Co., Lt m Messrs. W. T. Glover Lid. 
l Messrs. Thos. Bolton & Sons, | uen Messrs, Jackson & Till, — 2 n Messrs. P. Ormiston & Bons. 
d Messrs. F. F, Wiggins & Bo & Bens, | supplied by | ( Messrs, Bolling & Lowe. PP J| o Messrs. Johnson, Matthey & Oo., Lad.. 
e Meters, Fred j Messrs, Henry O. Yoo & Ca, p The Phosphor Bronss Oompacy, Ld, - 
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COMBINED ELECTRIC TRAVERSER AND 
CAPSTAN. l | 


Tur adjoining illustration shows a 10-ton traverser that has been 
built to the design of Mr. W. A. Walton, A.M.I.E.E., Gloucester, 
and which has been at work for several months. It is used for 
traversing coal wagons, which are built in shops lying on either 
side of the traverser road. 

The total length of track is 450 ft, and the gauge 11 ft. 
11 in. There are two 0°27-in. diameter overhead conductors, 
positive and negative, 16 in. apart, fed at a convenient point from 
& power and lighting plant, which did not admit of a rail 
return being used. The conductors are 
13 ft. 6 in. above the ground, and in- 
sulated throughout with standard tramway 
material, the intermediate supports being 
span wires. The doubletrolley is in the form — 
of a Y, with separate springs, and adjust- 
ment to each arm. 

The locomotive is readily detached from 
the traverser proper, and has four wheels 
1 ft. 7 in. diameter, and wheelbase 3 ft. 
6 in., the underframe being slung beneath 
the axles to keep the centre of gravity low, 
thereby securing stability whilst bauling. 

The capstan is driven at 50 revolutions 
per minute through worm gear, the worm 
spindle being coupled to the motor, and the 
whole is self-contained in a cast-iron box. 
The worm, worm-wheel and thrust collars 
are partially submerged in thick oil. 

The capstan spindle is carried out below 
the box to drive the spur-wheel travelling 
gear, which is thrown in or out of gear by 
a jaw clutch while the motor is at rest. 

The capstan hauls at 150 ft. per minute, 
and the travelling speed is 157 ft. per minute. 
The motor was specially built to specifi- 
cation by Messrs. Johnson & Phillips; 
it is of two-pole type with carbon brushes, 
and over-compounded to provide large 
starting torque. It gives 6 B. H. . at 1,200 
revolutions per minute on 110 volts, but was made to take a 
frequent 25 per cent. overload withoutsparking or heating. . 

At the end of the platform occupied by the driver are the starting 
and reversing switches, these being interlocked so that the current 
must be switched off before the reversing switch can be moved. 
The clutch lever and a band brake acting on a drum keyed to one 
of the axles are also near at hand. : l 

The facility with which the traverser does its work indicates tbat 
the difficulties presented by the requirements have been successfully 
met. 


IMPORTANT EUROPEAN ELECTRICAL AND 
ENGINEERING DEVELOPMENTS.” 


By WILLIAM J. HAMMER. 
(Continued from page 819.) 


Tur LaxGzw* Moswo-RainL Suspagpanp Ramway. 


Various types of swinging railways bare been termed “ mono- 
rail,” although it is probable that the Engen-Langen system is the 
only line to which this term can strictly be applied. The original 
plan for this road contemplated a two-rail track, but the experts 
called in by the Barmen and Elberfeld municipalities finally 
decided upon the single rail plan, it being decided that the mass of 
the carriage was so great, and its vibrations so slow, that it would 
be possible to get rid of unpleasant oscillations without its being 
necessary to use auxiliary rails. Considering certain disadvantages 
in surface roads, it is claimed that apart from the limits of speed, 
which points and switches impose, the two rails of surface tracks 
are themselves detrimental, as they cannot always be kept 
parallel, or at the same level. The carriages consequently must 
vibrate, and the permanent structure be affected more or less 
seriously. On curves in surface lines, the outer rail is raised, care 
being exercised not to overdo it, and the ratio in the level of the 
rails varies with the speed. High speed is generally impossible on 
surface lines, and when elevated structures with double tracks 
are employed, they are of necessity objectionable from an 
zesthetic point of view, and they furthermore obecure the light. A 
mono-rail track will be lighter, and inevery way less objectionable. 
Curves can be managed with but slight oscillations—in fact, 
curves with radii of 50, 25 and 10 metres have been 
over with speeds of 41, 30 and 16 miles, deflecting the 
carriages by 35, 36 and 27 degs., and still no motion was 
felt by the passengers. The carriages on the Elberfeld road 
do not diverge more than seven degrees. The sharpest 
curve of the track proper bas a radius of 295 feet; and 


* Abstract of read: by Mr. W. J. Hammer before tbe 
American Institute of Electrical Engineers, February 28th, 1901. 


only where some exceptional accident happens to the structure or 
foundations thereof, is there any danger of derailment. The length 
of the Elberfeld line, when completed, will be 84 miles, 62 of 
which passes over the River Wupper, a tributary of the Rhine, 


- which varies in width from 68 to 115 ft. Barmen, Elberfeld, and, 


Vohwinkel, which towns the railroad connects, are situated in the 
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ELECTRIC TRAVEBSEB. 


narrow Wupper Valley. No satisfactory route existed for a surface 
road, and it was deemed impracticable, on account of the expense 
and engineering difficulties, to construct an ordinary type of ele- 
vated railroad. I was informed by the engineers of the Elektrici- 
tite Aktiengesellschaft (formerly the Schuckert Company), who are 
constructing the road, and through whose courtesy I was given a 
special trip over a completed portion of the road at the time of my 
second visit,on November 12th, 1900, that the total construction 
expense for the loop track at Elberfeld amounted to $224,000 per 
mile, and the total cost of the road when completed would not 
be over $2,500,000 for the 84 miles. Sections of the opposite 
sides of the cars open outwardly, and become a platform; 
across which the passengers can pass to the cars of a train 
going in the opposite direction, in case of an accident happening, 
which disables a car. The doors lock automatically, and 
the motorman releases the catch. The end platform guard rails 
can also be lowered so that the passengers can pass into a train 
following the disabled one. Two telephone wires are attached to 
the structure, and by means of a bamboo pole, carrying metal clips, 
connection can be made from any car to the power house, and 
various stations on the line. Automatic ticket vending boxes are 
used along the line. The currents supplied to the up-and-down 
track are separate, and a large storage battery is installed at the 
central statiun. Each train consists of two carriages, but may be 
increased to four or more, all connected together by rods to secure 
rigidity. In the front compartment of the first carriage, is the 
controller for all the motors. As the trains always move in the 
same direction, it is not necessary to have a controller at the other 
end of the car. Both ends of each car are, however, equipped with 
hand brakes and automatic Westinghouse air brakes (supplied with 
& pressure of 115 lbs. per square inch, and having the brake shoes 
bearing upon the top of the wheels) The cars are also equipped 
with circuit breakers. Each car is lighted with three clusters of 
three 16-c.P. lamps each. Five iron pipes, 36 ft. in length and 4 in. 
iu diameter, running under the floor of the car, are used as air 
tanks, and also serve to strengthen and support the car. Each car 
is suspended from two bogies, 26 ft. apart, each running on two 
wheels 35 in. in diameter, which are driven by an electric motor of 
36 H.P. by means of spur gearing. The motor is fixed between the 
iwo wheels. The lower part of the hook-shaped bogie frame is 
adjustable. The round rail heads form a centre about which the 
entire car can oecillate. The bogie frame is just below tbe girder 
member, which bears the rail curve to that centre, and the gap 
between girder and frame, only 0:228, is so small that the wheel 
cannot jump from the rail, and thus the frame would be held tight 
by the girder should any part break. The structure is about 26 ft. 
above the street level, and the lowest portion of the carriage 
about 15 ft. The weight of the carriage with its load of 50 pas- 
sengers is estimated at 14 tons, made up as follows :— 
Two electric motors with complete electrical 
6,743 lbs. 


outfit ses E see -— 
Two bogies with buffers and cross beams . . 93,960 „ 
Carriage body with seats, complete ... 12,903 „ 
Passengers ... ae m hs oF 7,700 ,, 
Total m is TT ... 31, 306 lbs. 
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This would give a carriage weight, including everything, of 618 lbs.. 
per passenger. The superstructure itself weighs only 700 lbs. per 
foot. The supports are placed at an average distance of 100 ft. 
apart. It is proposed to run the trains every three minutes, and at 
an actual speed of 31 miles an hour; the average speed, including 
stops, will be about 20 miles. With the automatic block signal system 
installed they may be safely operated at intervals of two minutes. 
As already stated, the two electric motors of a carriage are of 
36 H.P. each. They may be connected in parallel or ir series in the 
usual manner, and operated at 600 volts. The current is taken off 
the contact rail, which is fixed to the obliquely fastened insulators, 
by a contact shoe, held by an inclined lever controlled by a com- 
pression spring. The contact rail is of iron with a round head, the 
trolley shoe embracing it and making good contact at any position 
taken by the carriage. It is estimated that with trains of four 
carriages 6,000 persons could be despatched per hour in either 
direction. The rails are 43 in. high with a round head, and 2f; in. 
wide, with lap joints. It is estimated that it will take two years 
more to complete the railroad. At the time of my last visit 12 of 
the 20 stations were already finished and 26 of the 50 cars com- 
pleted. Work was started in March, 1898; in January, 1899, a first 
test of 400 metres was made. On October 24th, 1900, Emperor 
William was given a special trip over 74 kilometres, from Vohwinkel 
to Elberfeld. The operation of this road will be followed by 
engineers with great interest, and it remains to be seen how great 
an intluence it will have upon future transportation problems. I 
am indebted to the company's engineers and to Engineering for the 
data presented. I understand some 6,000 engineering drawings 
were prepared in connection with this notable installation. 


Tug NERNST LAMP. 
The Nernst lamp is the invention of Prof. Walther Nernst, of 


Gottingen Univ., a leading authority in the chemical world, in which . 


his originality had left an important impress before he made his 
discoveries resulting in the electrolytic lamp. Prof. Nernst 
informed the author last November at his laboratory in Gottingen 
that the discovery of the principles underlying his lamp had been 
made during a series of experiments to determine what caused the 
efficiency of the Welsbach, or, as it is called abroad, the “Auer” 
mantle. More or less secrecy has been observed as to the materials 
used in the Welsbach mantle, but it is well known that certain 
metallic oxides, such as thorium, yttrium, cerium, zirconium, 
glucinum, erbium, and others less known, have entered into their 
manufacture. Probably the first three mentioned are the ones 
chiefly used, although the ingredients and proportions have been 
varied from time to time. These very refractory materials are of a 
yellowish or whitish colour. They are non-volatile, save at 
exceptionally high temperatures. Prof. Nernst in his early experi- 
ments took certain of these highly refractory substances, such as 
magnesia oxide mixed with porcelain, which form high-class insu- 
lators when cold, but which he found were electrolytes when hot. 
These are termed conductors of the second class, or such chemical 
substances as are decomposed upon the passage of a direct current. 
An infinite amount of experimentation has been going on all over 
Kurope and America to find the most suitable substances for these 
electrolytic filaments, or, as they are termed, "glowers" of the 
Nernst lamp. According to a recent number of the Zeitschrift für 
Elektrochemie, of which Prof. Nernst is one of the editors, a series 
of tests have recently been made upon samples of glowers composed 
essentially of the oxides of zirconium, thorium and yttrium, together 
with certain rare earths. These glowers were all in the form of 
thin, straight rods, which required a temperature of 900 to 1, 3007 F. 
to render them sufliciently conducting to start them operating with 
the electrical currents. The following table gives the results of six 
experiments with these samples. The three figures in each case 
represent the observations in the beginning and end of the experi- 
ments, and the mean values. To obtain the mean spherical candle- 
power, multiply the candle-power in the table by 78. The watts 
given is solely for the energy consumed in the glower itself, and to 
this should be added from 5 to 15 per cent. for the energy consumed 
in the steadying resistance in series with the glower, which is indis- 
pensable in the actual working lamp :— 


l TABLE. . 
1 Volts. Amperes. 1 pree a 
231 184—191 0:21—0:192 28:5—24:5 1:35—1:50 
186 0:206 28:1 1:37 
308 181—201 0˙22—0˙19 30˙5—27 0 1:30—1:42 
190 0:20 29:3 1:35 
447 190—203 . 0'41 64—575 1°21—1°45 
183 0°41 5-7 1:37 
249 183—205 ` 041—040 67 —70 112—117 
192 0:40 65 1:20 
522 184—196 0:55—1:0 | 123—130 1:27 —1:50 
189 0:96 129 1°41 
334 180—192 0°38 57°7—58 1°19— 1:26 
184 . 038 53:5 1:31 


The efficiency of incandescent illuminants, as far as radiation 
goes, depends simply upon the temperature. The carbon fila- 
ment in an incandescent lamp is structurally too weak, and has 
too low a specific resistance to stand very high temperatures. 
The blackening of the globe of an iucandescent lamp is indicative 
of its rapid disintegration, and of the fact that its highest practic- 
able temperature bas been reached. Probably the most refractory 
substances thus far used as illuminants are zirconium, used to replace 
the lime in the lime light, aud the oxides of the so-called rare 
earths already referred to, used in the Welsbach mantle and the 
Nernst lamp. It is a well-known fact that the Welsbach incan- 


descent gas mantle falls off in candle-power very rapidly. I 
believe the loss is about 26 per cent. in the first 60 hours. 8. 
closely is the composition of the Nernst filament or glower related 
to the Welsbach mantle burner, that it is an interesting question as 
to what extent the Nernst lamp will fall off ia ite efficiency. The 
greatest difficulty experienced by the manufacturers has been the 
proper clamping of the filament. I have examined some of the 
platinum connections after considerable use, and they seemed to 
have been eaten away, and even the glower itself is slightly 
diminished in thickness and become crystalline near the anode or 
positive pole in lamps run on a continuous current. Many experi- 
ments have been made to obviate this difficulty, such as forming & 
blob of refractory material around the platinum connections, and 
bringing the platinum wire to the surface to reduce somewhat the 
temperature by radiation. There seems to have been also consider- 
able difficulty caused by expansion, which the London Nernst Com- 
pany claims to have obviated by running a platinum wire from th: 
end of the glower through a loop in the supporting wire, enabling 
the platinum to slide back and forth in this loop. The end of the 
platinum wire is bent down, and attached to the supporting wire 
below the loop. The London company states that this has lessened 
the breakage considerably. 

The simplest form of Nernst lamp manufactured by the London 
company, which is of 16 c. p. at 100 volts, requires an alcohol torch 
or a match to heat up the glower at starting; the globe of the lamp 
is open at the bottom to permit of this preheating. The glower i: 
a tiny white filament scarcely as thick as a common pin, platinum 
wires wound round the ends attach it to the supporting wires, which 
are of nickel, the junctions to the glower being covered with blobs 
of a substance similar to the glower body itself; below the glower 
is a triangular piece of unglazed biscuit porcelain, upon which is 
wound a fine platinum wire called the '' steadying " resistance, con- 
nected in series with the glower, which has a tendency to run to 
excessive temperatures, and by reason of ita rather high negative 
temperature coefficient renders such resistance necessary. The 
porcelain is hollowed out on each of the three sides, so that the 
platinum, which has a large positive temperature coefficient, rests 
only on the edges of the triangle. In the earlier forms it was found 
that the flat surfaces conducted off the heat of the platinum, and it 
took time to heat up the porcelain, and therefore it would not act 
as an automatic regulator and increase its resistance properly and 
quickly. The nickel supporting wires already referred to pass 
through the triangular piece of porcelain, terminating in eye pieces 
which engage the hook connections in the base of the lamp. Thus 
the glower and steadying resistance and their supporte represent 
the renewable portion of the lamp, or, as it is called, the “ replace- 
ment piece." 

In Berlin and other places iron wire was extensively employed 
owing to its peculiar properties, and in order to prevent oxidation 
and make it operate successfully it was employed in an atmosphere 
of hydrogen gas. Although I saw many lamps employing this iron 
resistance, the tendency abroad now seems to be to do away with 
its use, and employ platinum or some special alloy instead. 

In Góttingen—which, by the way, is not only the home of the 
inventor of the Nernst lamp, but enjoys the additional distinction 
of being the first place in which the Nernst lamp was commercially 
used (they claimed to have 300 in use)—I found a hotel in which 
lamps had been employed of the type heated with an alcohol torch: 
their use had been discontinued owing to the annoyance caused each 
time they were lighted. "There is also an element of danger from 
fire in this type of ‘open lamp, and they cannot be placed where 
subjected to a strong draught. Remarkable as it may seem, here is 
an electric light which not only may be lighted with a match, but 
which may also be blown out by a breath of wind. This type of 
lamp is much more apt to be broken. It would, of course, be 
unsuitable for use in mines, or in certain places where the carbon 
incandescent lamp can be used. The self-igniting lamp is naturally 
more complicated and more expensive, but it is self-evident that it 
is the lamp which must be used asa rule. 

To explain the operation of thé automatic or self-lighting type of 
lamp, when the current is first turned on, the heating coil is alone 
in circuit, as the glower, steadying resistance, and cut-out magnet, 
which are all in series, form a shunt around it of infinite resistance ; 
the current passing through the heating coil soon makes it red hot. 
The glower or filament of refractory materialis heated by radiation 
and convection from the coil, until its resistance lowers sufficiently 
for it to become a conductor of electricity. The moment this 
happens the current also passes through the tiny electro-magnet 
inside of the lamp base which is in series with the glower, and 
which, in attracting its armature to it, opens the circuit of the heating 
coil, leaving the filament or glower only in circuit with its regu- 
lating or steadying resistance and thé magnet winding. It takes 
approximately 10 seconds for the lamp to light up after the circuit 
has been closed, although I have frequently timed lamps where they 
have taken as high as 40 seconds to light up. It is stated that the 
glower of the Nernst lamp must be heated to 700° C. before it 
becomes a conductor of electricity. The '' heater,” as it is called, 
consists of a thin cylinder of porcelain, around which is wound a 
very fine platinum wire, perhaps 03 to 04 mm. in diameter. The 
cylinder is then dipped in liquid porcelain, and after drying is bent 
in a spiral form by wrapping it around a rod while it is being 
heated by means of a blow-torch. There are usually from five to 
seven turns in this spiral. 

The perishable portions of the Nernst lamp, i.e., its glower, the 
heater and resistance—are constructed so as to be easily detached, 
as in the case of the non-automatic type of lamp, and can be. 
replaced at from one-quarter to one-third of the price of the lamp, 
so that while the original cost of the lamps is greater than the 
carbon lamps the replacement cost is less. e electro-magnet will, 
of course, last indefinitely. In the replacement piece of the London 
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company’s lamp, a compression-spring contact is used for one con- 
mection in conjunction with two eye pieces of different lengths, 
which engage two hooks in the lamp base, one long and one short; 
this makes it impossible to wrongly connect up the lamps. 

In the German type of Nernst lamp the glower is placed in the 
centre of the heating coil. In the London company’s type the 
heating coil is placed below the glower or filament; in others it is 
in the centre of the spiral, as in the German type. 

The London company were for a long time puzzled in their 
endeavours to get rid of the buzzing noise of the cut-out magnet 
when operating upon alternating current circuits. It was finally 
found to be due to the air confined back of the armature, by reason 
of the form they employed; by cutting the iron away a trifle, this 
was entirely obviated. 

The company is now standardising lamps for 8, 16, 32 and higher 
candle-power for circuits of 100 volts and upwards. 

The 220-volt lamps are usually made of 25, 50 and 100 C. P., 
although I saw some at Ganz & Co.'s works at Buda-Pesth and else- 


where of as high as 160 0. P., which were being tested experi- 


mentally. 
( To be continued.) 


THE NATIONAL TELEPHONE COMPANY'S 
STAFF DINNER. 


THE eighth annual dinner of this company was held on Friday last 
at the Trocadero Restaurant; Mr. W. 1 E. L. Gaine, the general 
manager, presided, while among those present were Lord Kelvin, 
Sir Cuthbert Quilter, M.P., Sir Albert Rollit, M.P., Mr. W. Forbes, 
Mr. Dane Sinclair (chief engineer), Mr. A. Anns (secretary), and a 
large-aumber of members of the staff, totalling over 200. 

After the toast of The King," the chairman read a letter from 
Mr. J. S. Forbes, regretting that the state of his health precluded 
his attendance; Lord Harris also, as happened last year, was 
prevented from attending by his Yeomanry daties. The chairman 
then proposed The National Telephone Company and gave the 
following statistics:—Last year the number of exchanges in 
operation was 968 ; now it was 999, and in another week would be 
1,000. During the year, 29,221 subscribers were added, against 


21,000 in the previous year, bringing up the total to 205,000 sub- 
scribers, as compared with 176,000. No less than 712 million 


messages were transmitted in the course of the year, showing an in- 
crease of 15°3 per cent., while the Post Office only transmitted 90 
million tel witb an increase of 2°88 per cent. In spite of the 
threatened competition in Glasgow, the company had never had a 
more prosperous year in that city. As for the approaching com- 
petition in London, the real question to be decided was—who could 
serve the public best? It might prove to be beneficial both to the 
company and to the public. In any case, the company was not 
alarmed, feeling confident that Parliament would recognise the public 
value of the company’s service. 


Replying for the company, Sir Cuthbert Quilter said that the 


company's present troubles were nothing compared with those of ita 
infancy, when, at one period, the board of directors used to sit 
erery day! The Government, instead of treating the company ina 
fair and businesslike way, was trying to kill “ the goose that laid the 
golden eggs,” and was pouring the public money into the subsoil of 
the streets. In spite of the unwise policy of the Government, 
however, he had no fear for the future, so long as the management 
was sound—it was never better—and the staff earnest. 

Mr. C. M. Bailey then E “The Guests.” In reply, Lord 
Kelvin pointed out that all subscribers to the Post Office telephone 
system would be compelled to get into touch with the National 
Telephone Company's subscribers. He thought the Government 
would correct the mistake which they were making, in the future. 
In the meantime, there was nowhere in the world to be found better 
appliances than those of the company, which would welcome every 
improvement, from whatever source. Sir Albert Rollit also replied, 
and paid high compliments to Lord Kelvin and to the staff of the 
company. 

The proceedings were interspersed with a capital programme of 
vocal and instrumental music, and the function was, as usual, highly 
successful and enjoyable. | 


SISSON’S HIGH SPEED ENGINE. 


THE high speed engine here illustrated is made by Messrs. W. 
Sisson & Co., of Gloucester, and many points of interest 
tbat are evidently the result of carefully matured ideas. To begin 
with, the engine is compound and double-acting, with the cranks of 
the high and low pressure cylinders placed opposite. The distance 
apart of the two crank centres is less than the combined radii of the 
two cylinders. This desirable end is secured by a novel arrange- 
ment of cylinders. The high pressure cylinder is placed above the 
low pressure cylinder in such a way that the high pressure piston- 
rod comes down just outside the body of the low pressure cylinder, 
and in this way the cylinder centre lines are brought very closely 
together, and the moment or couple resulting from the moving 

is reduced to a minimum. At the same time, the high pressure 
cylinder is sufficiently above the top of the low pressure to 


permit of the low pressure cover being lifted, and the piston taken 
out easily without dismantling any other parts. The high pressure 
piston-rod comes through a long bush, and no part of the rod that 
enters the cylinder ever becomes exposed to external cooling 
effects; there is a chamber in the gland or bush which 
is drained, and serves as a detector of any steam leakage, 
the drain-pipe being brought to the outside. The engine is of 


enclosed type, with splash lubrication; but, as shown in the 
illustration, the door is of great size. It is pressed out of 
steel sheet, with an abutting edge that comes against a flange 
in the framing or casing, round which there is a groove drained 
back to the chamber by holes at the lower part. The device is very 
successful, and not the slightest trace of oilis externally visible. 
The valves, of piston type, are in one line driven from a single 
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eccentric through a rocking lever as shown. Steam to the high- 
prose cylinder is taken in at the inside of the valve, and for the 
ow-pressure cylinder, steam is admitted over the outside edges. 
By this system there is no cold exhaust jacket round the first 
cylinder, and the low-pressure exhaust also is carried directly away - 
witbout an encircling jacket. The inertia of the string of valves is 
counteracted by a dash pot or air cushion of double-end type so as 
to act at each end of the valve stroxe. The eccentric rod is placed 
at the angle shown in order to shorten the rocking levers and to 
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give quick decrease and final extinction of lead when the governor 
is at the no-load position. The cross-head guides are bored, and 
are fitted with liberal slippers on the crossheads. The governor is 
of the fly-wheel type, carried by a frame fixed to the high- 
pressure crank web, to which the weights of the governor 
act as counter balance. The two pistons and their respective rods 
are of equ&l weight, thereby balancing each other, the long high 
pressure rod helping to make the balance without too much weight 
being put into the high pressure piston. By means of a taper key and 
spring the connecting rod brasses are self-adjusting. A special 
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feature of the engine is its crankshaft. The engine illustrated is 
of 60 B. H.P. It has cylinders 64 and 104 in. diameter by 6 in. stroke. 
The speed is 600 revolutions per minute. The diameter of the 
crank pins is 3] in., and the bearings are very long and are 
arranged to be well flooded with oil, which freely circulates and 
runs back into the crank chamber. We think such a diameter of 
crankshaft for this size of engine is quite unprecedented. Not 
that we thiuk it is too big, but it is a recognition of what we have 
frequently urged, that high speed engine shafts require to be of 
great size, and that they have usually been made too small. As an 
example of the sort of craukshafts employed by Messrs. Sisson, we 
may cite their 500-H.P. engine with cylinders 16 in. and 26 in. by 
15 in.stroke. The cylinder centres are 18 in. apart and the crank 
pins and main journal are 8 in. diameter. The speed is 300 revolu- 
tions per minute. A peculiarity of these crankshafts is that they 
are not made of mild steel of about 30 tons tenacity. 

Experience has taught Mr. W. Sisson that the special desideratum 
of a crankshaft is stiffness and good close texture, and this he secures 
by employing steel of 40 and even 45 tons tenacity. The result is, 
first, that the shafts will finish more truly cylindrical in the lathe, 
and that they will spring less when at work, and will wear less also 
and maintain a truly circular shape better and longer than can be 
the case with soft steel. 

Another peculiarity is the fly-wheel, which has no boss, but has a 
central plate, which is faced true on both sides and bolted between 
the flanges of the shaft coupling, as shown in the illustration. 

The indicator gear isa lever driven by the crosshead and pro- 
jecting through the upper part of the standard or casing, both instru- 
ments being driven by a very short cord, as they should be. 

The caps of the crankshaft bearings are removable with a part of 
the end of the casing, and the crankshaft can be removed end wise 
through the opening thus made. We have seen these engines at 
work and under construction, and can speak as well to their excellent 
running and the very satisfactory character of the material and 
workmanship. 

Mr. Sisson is a strong believer in the double acting form of 
engine, because for a given size this gives double the power of a 
single acting engine, and can be better lubricated, oil finding its 
way to the bearings much more readily. Perfectly silent running 
is obtained with self-adjusting connecting rods, which in Mr. 
Sisson's arrangement will still give some yield in case of accidental 
heating. 

There is a special advantage in the Sisson engine in the extra- 
ordinary closeness of the cylinders, for one piston load is largely 
carried by the opposite piston load, the result being that the crank- 
shaft bearings are only called upon to carry less than one-third of 
the piston load. 'The rocking movement is made a minimum, and 

the balancing requires little more than the essential parts of the 


engine itself. With the higher rates of revolution there is an air 
cushion cylinder to check the inertia of the line of valves. 

By the use of the long neck bush to the high pressure cylinder 
the heated rod never touches the packing, and high superheat is 
thus rendered practicable. The piston valves work in seats of 1 
hard close grained nickel iron cast alloy, and owing to the way the 
valves take steam the valve rod gland is only exposed to receiver 
steam. i 

Owing to the fact that the high pressure valve admission is 
“ blind ” to steam at the no load position of the governor, the engine 


will not race when all load is thrown off suddenly, though it may be 
exhausting into a good vacuum. This feature renders the engine 
suitable for tramway purposes, or any p where loads are 
widely variable, while the fact of both cylinders having their valves 
on the same line makes the low pressure cut-off vary in parallel 
with that of the high pressure, a point of importance in traction 
work, because it serves to prevent the engine being exhausted of all 
its contained steam. The receiver remains under pressure, aud 3 
sudden addition of load to an unloaded engine causes the 
valves to open wide; while one admits boiler steam to the 
high-pressure cylinder, the other admits receiver steam to the low- 
pressure cylinder. The receiver, in fact, checks the engine when it 
would race, and finds power to keep it to full speed when suddenly 
loaded. These engines are made either as two-cylinder side-by- 
side compound, as two-crank triple or four-crank compound, and % 
four-crank quadruple in the larger sizes. 
The engines are also made to govern by automatic expansion 
down to a certain point, and below that point by throttling. We 
should add that the self-adjustment of the connecting rods 35 
effected by means of a column strut in the hollow interior of tbe 
bored-out connecting rods, with a transverse wedge of carefully 
determined angle, held up by a coiled spring in compression, 5 
arranged that even should the spring break it could not get away, 
and would continue to exert its pull on the wedge sufficiently to 
avoid more than perhaps a slight sound. We consider this to be 
one of the best worked out high speed engines we have yet seen. 


ELECTRIC VAPOUR LAMPS. 


CONSIDERABLE interest has been created among electricians 
and physicists by the fact that in April last an Americal 
inventor exhibited at Columbia University, before the 
American Institution of Electrical Engineers, a number 

electric glow lamps, in which the incandescent substance, 
instead of being a carbon filament, was a column of rarefied 
vapour. It has, of course, been known for a long time that 
a rarefied gas in a sealed tube can be made to glow by means 
of an electrodeless discharge or by currents of high frequency, 
and of late Mr. Nikola Tesla has declared that he bas now 
made lamps which can, by such means, be made to glow © 
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brightly as to be used for house lighting. 
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But the incan- 
d escence in the present case is of quite a different kind from 
that produced in a Tesla tube or in a Geissler tube. It is 
n gain different from the ordinary electric arc produced with 
mercury electrodes in mercury vapour, though probably the 
difference in this case is one rather of deyree than of kind. 
The incandescence in these new lamps is produced by direct 
currents under low or moderate electromotive force. The 
object of the inventor, Mr. P. Cooper Hewitt, is to produce 
light by the conversion of electrical energy into luminous 
radiations with the smallest expenditure of energy in heat. 
The temperature of the filament in an ordinary incandescent 

lamp is very high, and therefore denotes so much waste of 

energy. With a gas, however, which can be made to become 
and remain luminous, it is possible to secure a much smaller 

waste through rise of temperature, and the inventor claims 

to have discovered that certain gases and vapours can be 

made to act as conductors of the electric current, and to 

behave exactly like metallic conductors. From the short 

note which has been published by Mr. Cooper Hewitt to 

explain his recent demonstration, it is impossible, except 

from the drawings, to gain much information on the theory 

and construction of the lamp ; but we do get some informa- 

tion from the specification of the patent No. 11,562, 1900, 

which he took out for these lamps in the summer of last year, 

and which seems to have escaped notice so far. The vapour 

preferably used by the inventor is mercury vapour, and this 

was the substance used in all the lamps shown at the recent 

demonstration. The cathode in this case is mercury and the 

anode iron. We are told, however, in the specification that 

„nitrogen and other gases may be used as light producers. 

The theory of the lamp is briefly this. For every gas 


there is a certain density for which its electrical resistance 


is a minimum. Any increase or diminution of this density 
increases the resistance, and the conductivity- of 
different gases at this point of minimum resistance varies 
greatly. Any chosen gas, therefore, may be made to 
assume the proper electrical resistance so as to become 
incandescent when a given current is passed through it, and 
thus to produce a commercially uscful light. The electro- 
motive force used must be great enough to overcome a 
practical length of gas or vapour at the density of minimum 
resistance. The current consumed is governed by the 
density of the gas and the length and cross-section of the 
path through the vapour. Mercury vaponr is found to be 
the most suitable, as it has good light efficiency and also a 
Jow boiling point. The extraordinary resemblance of its 
behaviour to that of an ordinary metallic conductor is seen 
at once by reference to the following figures, taken from one 
of the experiments shown at the demonstration to which 
we have referred. When the proper density to produce 
incandescence with a given current had been found, these 
readings were taken :— 


Length of tube. Diameter. Voltage required. 
54-in. Au eee 3-in. eco eee 90 
27 » eos eee 3 » rn eee 46 
54 5 13 „ Eae rs 54: 


The voltage of 54 in the last experiment is considered by 
Mr. Hewitt to be due to the presence of impurities in 
the wide tube. - 

It is somewhat remarkable that this conductivity of 
rarefied mercury vapour should not have been discovered 
before, as of recent years a vast amount of research on the 
electrical properties of rarefied gases has been made. It was 
commonly considered that a rarefied gas was an exceedingly 
bad conductor, for such experiments as those of Hittorf, 
De la Rue and Hugo Müller showed that when a tube, 
provided with electrodes and filled with such a gas, was 
placed in a circuit round which there was a given 
electromotive force, the intensity of the current fell to 
such an extent as wouid have been produced by 
a resistance of several million ohms. Prof. J. J. 
Thomson, however, showed that this apparent resistance was 
mainly due to the difficulty which the discharge has in 
passing from the electrodes into the gas, and that if the 
circuit is made to consist entirely of the rarefied gas, the gas 
is seen to bea remarkably good conductor of electricity. No 
similar experiments seem to have been made with metallic 
vapours at low pressures, although J. J. Thomson found 


that at ordinary atmospheric pressure mercury vapour is a 
bad conductor, while sodium vapour is a very good con- 
ductor. 

We have seen that the inventor of these new lamps has 
stated that ** nitrogen and other gases " may be used instead 
of mercury vapour. We are not told what the “other 
gases are, but it would be interesting to know whether the 
inventor has really succeeded in making a lamp in which 
nitrogen is used; for if so, it is evident that the very high 
resistance usually found between an electrode and a rarefied 
gas must in this case be absent. That there is a very con- 
siderable resistance at the negative electrode, even with 
mercury vapour, is made clear by one of Mr. Hewitt's 
experiments, in which he inserted a third electrode of 
mercury in his tube at a point one-third of the length of the 
tube from the anode, and connected this electrode with the 
cathode by a negligible resistance. Although the measured 
electromotive force between these two electrodes was 44 
volts, the current registered through the shunt. was only 
0:02 ampere, thus showing a resistance of over 2,000 ohms 
in the circuit. Such a resistance, however, is very little 
compared with the millions of ohms found in the experi- 
ments to which we have r-ferred; but naturally the 
resistance between a metal ind its own vapour is very 
different from that between a gas and a metallic electrode. 
The specification of Mr. Hewitt’s patent is very unsatis- 
factory on this point of the resistance between a gas and an 


electrode with which it is in contact, for we are told that 


care is generally taken “to make the resistance of the oon- 
ducting gas or vapour relatively greater than the resistance 
between the electrodes and the gas or vapour path.” Such 
a statement seems quite contrary to J. J. Thomson’s dis- 
covery that the resistance of the rarefied gas itself is very 
small indeed compared with that between the electrodes and 
the gas. It is just possible that the incandescence in this 
new lamp may prove to be due to a large extent to actual 
metallic conduction by the mercury vapour along the sides 
of the tube; for the inventor himself tells us that when 
currents of considerable quantity are used, the current tends 
to pass round to the back of the cathode and to fuse the 
leading-in conductors and disintegrate the glass supporting 
them. To avoid this lie protects the electrodes by exposing 
only those parts by which the current is intended to enter, 
and in the mercury lamp this is done by using liquid 
raercury as She cathode. This passing of the current to the 
back of the cathode naturally suggests conduction along the 
sides of the tube. It is to be hoped that, in the light of 
Mr. Hewitts discovery, extensive experiments may be 
made with many gases and metallic vapours, as they could 
not fail to be instructive, and might lead to valuable dis- 
coveries in the realm of molecular physics. 

Considered as à commercial article rather than as a piece 
of laboratory apparatus, Mr. Hewitt’s lamp gives promise, 
but is, as yet, unsatisfactory. It is already seen to bea lamp 
of high efficiency, as reference to the following tables will 
show :— 


Candle- Watts per 


—— Length of tube. | Diameter, Watts. 


| 

| ' power. candle. 
L 54i-in. , l-in. 675 | 1,050 | 065 
. 510 920 0:53 
| 8365 810 | 0:43 
, 222 700 0:32 

J; a e a | . 
IL - 354-in. | §-in. 490 740 0°62 
: | 325 565 0°57 
: | 150 400 | 038 
—— E "E 
III. | 32° -in. 9-in 696 770 0:90 
j 4190 630 0778 
i 365 590 0:63 
2860 530 0˙50 
| 185 455 0:40 
| i | 165 4: 0:39 
— | | a 
55 | | 

IV. | St-in. | 14-in | 615 755 0°81 
! 595 710 | 0:55 
: 3810 650 0°47 
| | | 0:38 
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With the large tube a pressure of 100 volts, and current 
of 7 amperes, gave a light of 1,500 candles. 

The objection to the lamp in its present form is not on 
the ground of want of efficiency, but the nature of its light. 
If no other vapour than mercury vapour can be found to 
give good resulta, then we fear it will not prove suitable for 
commercial use, for the colour of the light makes it im- 
practicable. The spectrum of mercury has practically no 
red lines, and the light of this lamp is correspondingly 
lacking in the red part of ordinary light. The inventor 
himeelf points out in his specification that in choosing a gas 
it is most important to consider its spectrum, and that 
“the material for the vapour or gas must be determined 
by the special conditions and requirementa of each case." 
That is a very general statement and does not help us at all 
out of the difficulty ; and, indeed, as the inventor himself 
seems so far to have confined himself to mercury vapour, it 


is probable that he has not yet been able to solve it. If 


mercury vapour is to be retained, steps must be taken to 
discover some substance which may be added to it to supply 
the red rays, and which will not have a chemical action on 
the mercury vapour nor an injurious action on the tube. 
In this connection it is interesting to notice that only two 
months later than Mr. Hewitt’s patent, another patent was 
taken out in England at the instance of the General Electric 
Company, of U.S.A., for commercial electric glow lamps, 
in which the light is produced by a mercury aro with 
various substances added to the vapour to give any desired 
colour to the light (see Patent No. 14,121, 1900.) One 
method employed is to add the modifying conducting 
vapours in a chemically inert condition and preferably in 
the “ionised” state, that is, as free atoms co-existing 
with free atoms of some other substance combining 
with the conducting vapours at ordinary temperatures, 
but at complete or partial dissociation at the tempera- 
ture of the mercury arc. Iodine is found to be the best 
substance, and thus to produce a red light the surface of 
the mercury is covered with anhydrous lithium iodide; for 
white light, a mixture of iodides of lithium and sodium; 
for blue light, iodide of indium; for yellow light, iodide 
of sodium; and so on. Where the enclosure is not 
ee air tight, chemical action is not prevented 
ut is regulated so as to prevent the transparency 
or translucency of the enclosure from being destroyed. 
This is done by using salts of silica acids, especially 
meta-silicate of lithium, Si O, Li, An exchange of bases 
takes place betweeen the silicate and the hard glass of 
the envelope, but the silica salts thus formed on the inner 
surface of the tube are transparent, or at least translucent, 
and the only effect is to give a frosted appearance to the 
glass. Perhaps some of these substances might be tried in 
Mr. Hewitt's lamp with good results; but whether the 
lamp eventually becomes a commercial article or not, the 
investigation of the behaviour of these vapours should add 
to our knowledge of molecular physics. 


MR. P. COOPER HEWITT’S NEW MERCURY 
VAPOUR LAMP. 


By LEGH 8. POWELL. 


I UNDERSTAND that an article on Mr. Hewitt's new and 
apparently epoch-making lamp is shortly to be published in 
your Journal It will be of interest, perhaps, if I supple- 
ment your article with an account of an experiment I made 
with a former colleague years ago when carrying on incan- 
descent lamp manufacture at the Brush Company. In con- 
ducting this experiment, the object of which was the 
automatic distillation of mercury in vacuo, we observed some 
novel and brilliant luminous effects. 

The accompanying drawing represents the apparatus we 
devised and fitted up. a is a barometer tube terminating at 
the upper end in a bulb, B. The lower end is connected by 
a flexible rubber tube to a reservoir, c, containing the mercury 
to be distilled. To the bulb, B, is joined one end of a glass 
spiral made of quill tubing, p, the other end being attached 


to a Sprengel shaft, E, dipping into mercury. Finally, below 
the bulb, 5, is placed a ring burner, F. 

In order to start the distillation, it is necessary to rais 
the reservoir, c, until the air in B is driven out and mercury 
commences to flow into the glass spiral, after which it is 
quickly lowered until the bulb, B, becomes about half filled 


with mercury. The effect of this operation is to create a 
vacuum in the glass spiral and bulb B. If the gas is now 
lighted, mercury vapour will, in due course, be formed in 
the bulb, and will condense in the glass spiral and flow 
through the Sprengel shaft, carrying with it any gas 
remaining in the apparatus. | 

On starting the distillation for the first time, we were 
greatly surprised and interested to notice that as soon as 
sufficient mercury globules had collected in the spiral to 
cause a drop to flow and collect other globules in its path. a 
brilliant streak of greenish light was apparent along the 
track of the rolling mercury. When distillation was pro- 
ceeding briskly the greenish streaks of light appeared in one 
or other part of the spiral in quick succession. The actual 
amount of light produced was really small, but in the 
darkened room in which the experiment was made, it had a 
striking and very pretty effect. The conclusion we came to 
as to the cause of the light was, that by the rolling of the 
mercury static electricity is developed, which, in the presence 
of the surrounding heated mercury vapour, gives risé to 
momentary Geissler tube effects. If this explanation be 
correct, the possibility of very great economy in illuminating 
power would be indicated, when it is considered how very 
little energy can be produced by the flow of the 
mercury, and be converted into electricity. It is possible, 
however, that the energy which produces the light may, in 
part, come from an electrically charged surrounding vapour, 
and thus be derived directly from the coal gas. 

At the time of making our apparatus we were unaware of 
a somewhat similar apparatus previously designed, I believe. 
by Dr. Clark. In Dr. Clark’s apparatus, which is better 
adapted for the object in view than our own, the tube, in 


which condensation .takes place,is carried down inside the 


barometer feed pipe, and being thus invisible, excepting in the 
upper part of the bulb where it is in contact with the mercury 
vapour, no luminous effects can be seen. 

At the date of our experimerit—about 1885—I had no 
time to investigate the phenomena, but at subsequent periods I 
have seriously sought to make further experiments in this 
direction, and in 1888 or the following year went so far as 
to get a glass-blower to make me a number of specially con- 
structed tubes. I failed, however, in my endeavonrs to get 
other requisite means placed at my disposal. 

In conclusion, I should like to congratulate Mr. Hewit. 
on the success he has already achieved, and to express my 
hope that he and others working on the same lines will 
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succeed in producing a thoroughly practical and efficient 
lamp. 

The attention of those interested iy this subject may be 
called to a patent filed in August, 1900, by the General 
Electric Company, New York, of which the following is an 
abstract recently published by Engineering :— 


14,121. G. C. Marke, London. (General Electric Company, 
Schenectady, N.Y., U. S.A.) Electrically producing light. [15 
figs.] August 7th, 1900.—In this specification, terminating with 
88 claims, are described many forms of apparatus in which light is 
electrically generated in vapour of mercury or of mixed substances, 
one of whichis mercury. The efficiency is stated to be from three 
to five times that of the carbon arc lamp. One or both of the elec- 
trodes is metallic mercury, and the electric discharge is confined 
within a glass tube perhaps exhausted of air, and having a residual 
atmosphere of helium or some easily penetrable gas. When the 
lamp is working, the mercury is maintained at the boiling point, 
and a condensing chamber is therefore of value to take off excess of 
mercury vapour. Mercury vapour alone yielding a light of unsatis- 
factory colour there are introduced into the arc vessel other sub- 
stances which vaporise at the temperature of the mercury arc and 
cause light of various or mingled colours to be produced. These 


substances (for example, iridium, lithium, sodium, thallium, &c.) are 


introduced in an ionised or combined state, so that they may not 
attack the glass, and preferably lie on the surface of the mercury. 
Lamps purporting to be practical are described, in which the 
distance between the electrodes is increased as the lamp lights up. 
(Accepted January 30th, 1901.) * 


THE GLASGOW EXHIBITION. 


THE ENGINEERING EXHIBITS. 
(Continued from page 861.) 


Tas MacHINERY HALL. 


The Electrical Company, Limited, of London, whose business 
covers a very wide class of machinery and apparatus for electrical 
work, have a good showing of motors and generators for direct 
and three-phase work, and measuring instruments, lamps (arc 
and incandescent), and many electric lighting aud power fittings 
and accessories. Messrs. Rosling, Appleby & Fynn have specimens 
of the Fynn patent electric generators and motors for direct and 
alternating currents. 

At the three-throw pump stand of Messrs. Andrew Barclay, 
and Co., a 35-B.H.P. Lancashire Dynamo and Motor Co.'s motor does 
service. Mr. A. Hafter shows his steam fittings, Messrs. J. Mac- 
donald & Son their interwoven metallic flexible tubing, and among 
& variety of things exhibited by Messrs. J. F. Pease & Co. are 
their electric cable boxes. Messrs. Barr & Stroud have exhibited a 
number of range-finders for naval, fortress and field mounting, aud 
electric transmitters and receivers for use in connection therewith ; 
also their high vacuum pump for incandescent lamp and X-ray 
tubes, as employed by the Ediswan Company. Their electric clocks, 
of which 14 are fixed in the Grand Avenue, Machinery Hall and 
boiler house, are driven from this stand. Messrs. John Macdonald 
and Co., whose Achilles turbines are being employed for driving 
electrical installations in Ireland, Russia, and elsewhere, bave an 
exhibit of these water-wheels. Flexible metallic tubing in bronze 
and steel is shown by the United Flexible Metallic Tubing Com- 

any, the Hercules turbine pumps and so forth by Messrs. J. 
Turnbull, Jun., & Sons; gar ges, indicators, lubricators, and many 
other instruments of the same class are to be seen at Messrs. 
Schaffer & Budenberg's. A ‘ Niclausse” water-tube boiler and 
parts is placed on view by Messrs. Willans & Robinson. Corru- 
gated metallic packing is shown by Messrs. Newton & Nicholson, 
a big exhibit of all kinds of Delta metal by the Delta Metal Com- 
pany, steam fittings by Messrs. A. Welsh & Co., governors by 
Aspinall’s Patent Governor Company, axle boxes by the Indestruc- 
tible Rolled Steel Axle Box Company, and Galloway tubes and 
model of boiler and fittings by the firm of Galloways, Limited. 

Steel castings, rails and so forth, are exhibited by a number of 
leading British mauufacturers, and near at band is an interesting 
show conducted by the British Griffin Chilled Iron and Steel Com- 
pany, Limited, illustrating, among other things, chilled tramway 
wheels manufactured on the Griflin process. One of those to be 
seen is a hollow-spoke wheel, which has run continuously oa the 
Liverpool Overhead Railway for a distance of 73,665 miles without 
being touched, and there are also two which have done service for 
60,000 miles on the Dublin United Tramways. It should be 
mentioned that 30,000 miles is the average guarantee. A test 
bar is shown here supporting a pyramid of wheels weighing over 
a ton. 

The patent improved Thorneycroft water-tube boiler, and a 
Cross's patent four-crank engine of 140 1. RH. P. are represented at the 
space taken by Messrs. Simpson, Strickland & Co., Limited, of 
Dartmouth, who also show & small 2-H.P. engine and dynamo for 
launch work. We understand that their compound engines for 
electric lighting plant may shortly become better known among 
electrical engineers. Messrs. Ross & Duncan, of Govan, exhibit 
their marine and launch engines in operation. Messrs. Walter 


Macfarlane & Co., of Possilpark, whose standards and poles find a 
piace in lighting and tramway systems, have a showing of their 
ornamental iron work. Poles for similar purposes and also for 
telegraph work are to be found at Messrs. Stewart & Menzies 
stand of tubes, fittings, &c. 

The exhibit of Messrs. Dick, Kerr & Co. comprises specimens of 
the beautiful electric trolley cars which everybody admires, and the 
large electric generating sets, motors and electric tramway equip- 
ments which are manufactured at the two modern works at Preston, 
Lancashire, which are now doing 80 important a business in British 
electrical engineering. They show two representative tràmcars, one 
of which is a topseat four-wheel car, and the other a combination 
bogie; a 500-xw. direct current generator (100 revolutions) ; switch- 
board apparatus; a full line of traction motors up to 100 H..; con- 
trollers and detail parts; also special track work.-ur 

We cannot forbear at this point a reference to several excellent 
exhibits of British made steam locomotives, which stand out boldly 
as a monument to the substantial construction and beautiful design 
and finish which give these so majestic a bearing, and make them 
a credit to the British manufacturers, Messre, Dubs, Messrs. Sharp, 
Stewarts, and Messrs. Neilson, Reid, and Messrs. Barclay, whose 
works they are. 

Quite recently notices have appeared in the columns of the ELEC- 
TBICAL Review regarding the British Electric Plant Company, 
Limited, which is building manufactories at Alloa, and some of the 
work executed by them is exciting a great deal of interest at a very 
practical exhibit of the proprietors of the Glasgow Herald, Messrs. 
George Outram & Co. The great printing and folding machine 
shown was made by Messrs. Hoe & Co., and it produces a 16-page 
newspaper at the rate of 24,000 per hour. It is fitted with a very 
complete electric motor driving equipment on the ' Reducer” 
(Spence’s patent) system of the British Electric Plant Company. 
The apparatus comprises a motor of 50 B.H.P., capable of developing 
a turning effort at starting equivalent to 100 R. P., which drives the 
machine direct through a flexible coucling. When going at full 
speed the motor rans about 400 revolutions per minute, while for 
preparation of the printing rolls and for leading in the paper a speed 
not exceeding jth of this, or 16 revolutions, is demanded. This 
requirement of a dead-slow speed, which must be constantly main- 
tained without variation, is met by the employment of a motor- 
generator transformer, the reducer, whose function is to reduce the 
pressure of supply from 500 volts in this case to a lower pressure 
corresponding to that of the slow speed. The transformer has a 
capacity of about 13 H.P., and at the slow speed named this enables 
the press motor to turn with an effort equivalent to 100 m.p. at its 
normal full speed. The controller is of special design, and by the 
continuous motion of a hand-wheel all the necessary motions for 
starting, regulating, and stopping the machine are performed, the 
arrangement being such that each follows in its proper sequence. 
Another feature is the provision of a reversing switch for enabling 
the motor to turn the machine backwards when wanted. Owing to 
the high velocity and to the great mass of machinery in motion, the 
inertia at full speed is very large, and considerable loss of time 
would occur were the motor merely switched off and allowed to slow 
down gradually. To preveut this, an electro-magnetic brake is 
provided, which comes into action automatically whenever the 
current fails or is switched off, and to further complete the effective- 
ness of control a number of push-buttons are fixed at different 
positions on the machine, pressure on any one of which opens the 
cut-out and applies the brake. Thus any attendant noticing a 
breakage in the paper can promptly stop the machine and prevent 
waate. 

Some printing machines, which are exhibited by Messrs. Aird and 
Coghill, are driven by electric motors lent by Messrs. J. H. Holmes 
and Co., who also lent the motor for driving an air-pump shown by 
the Edwards Air Pump Syndicate at the stand of Mr. C. Williamson 
Milne. At Mr. Milne's stand there is also an exhibit of the Davy 
arc lamp. The Jackson-Menzing arc lamps may be seen at 
Messrs. Bruce Peebles' stand. 

Electric and other globes are shown by Mr. John Baird, and 
Messrs. Bagshawe show non-conducting materials, elevating and 


* conveying machinery, and other things. Lancaster steam traps, 


pistons, metallic packings and steam dryers are shown by Messrs. 
Lancaster & Tonge, Limited, and feed water apparatus by the 
Harris Patent Feed Water Filters, Limited. 

Direct coupled engines and generators and the well-known 
"Pallion" motors are exhibited by the Sunderland Forge and 
Engineering Company ; also their electric winch. 

The Anti-Friction Alloys, Limited, of London, show besides the 
unworked up ingots of their manufactures a number of pieces of 
machinery bearings actually lined with their metal. Many of these 
have been used and carry with them a record of long and useful 
service ; others are new, but are shown to illustrate the application 
of the metal for their particular purposes. Among the specimens 
shown are a main bearing for large shaft, a cylinder neck bush 
solid Atlas tramcar bearings, and cast-iron car bearings lined Atlas. 

The Tandem Smelting Syndicate shows its Tandem anti-friction 
metals, Babbitt metal, &c. Engine packings are among a variety of 


. exhibits at the stand of the United States Metallic Packing Com- 


pany, Limited, of Bradford. 

Messrs. E. Green & Son’s exhibit in the Machinery Hall show 
one of their patent economisers of a small size, suitable for one 
steam boiler. On this stand they show a 5-in. double-ram feed 
pump and 5-in. cylinder high pressure horizontal engine for 
economiser scraper driving, &c. They also show specimen castings. 
As stated by us last week, Messrs. Green have erected a special 
pavilion in the North Gardens, where they show a large economiser 
containing 192 tubes in three groups of 64 tubes each, coupled 
together by expansion elbows top and bottom, with the scraper 
gearing driven by a motor which is enclosed in a glass case on the 
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top of the economiser. The scraper mechanism on this economiser 
can be seen working. They also show a large size double-ram pump 
for feeding boilers and for fire purposes. We may add here 
that the same firm is further supplying two working economisers 
erected in conjunction with the boilers supplying the electric 
lighting power and driving power for the Exhibition. One 
economiser, fitted to the battery of four Lancashire boilers, contains 
192 tubes in sections of eights, and is arranged in every way on 
their most modern principle. The economiser will contain nearly 
2,000 square feet of heating surface. With the Davey-Paxman 
boilers, which are supplying the driving power for the electric 
lighting section, they are erecting an economiser of 120 pipes in 
sections of sixes, arranged in two groups, with spaces between and 
round the tubes so as to give access to all parts of the apparatus. This 
economiser will ivontain about 1,200 square feet of heating surface. 
Its scraper mechanism is driven from convenient shafting. 

Messrs. Drysdale & Co., of Glasgow, have a stand at which, 
amongst other machines, they show in motion one 16-in. direct 
acting ‘‘ Bon-accord " high-speed engine, and a four-pole dynamo of 
about 16 B.H.P., coupled direct. The engine is of their ordinary 
direct open double-acting type, fitted with crankshaft governor, 
and having all recent improvements, including automatic crank- 
pin bolts for taking up the wear of the crank-pin brass, and 
rendering the working of the engine practically noiseless. The 
dynamo is of Messra. Mavor & Coulson’s make, from their latest 
designs and patterns. The whole installation is neat and compact, 
and suitable for use on shipboard for lighting merchant steamers, 
private installations, &c. There is also shown on the same stand a 
small centrifugal pump of the Series type, all specially made of 
aluminium. This pump is coupled direct, and driven by a small 
1-H.P. Lundell motor. In addition, they are exhibiting at work 
one of their 5-in. direct acting centrifugal pumping engines; also 
one of their direct acting fan engines for forced draught and 
ventilating purposes. 

The firm of L. Sterne & Co., Limited, of Glasgow, gives a very full 
display of the De La Vergne refrigerating machines of the pony” 
type. They also show a large number of their emery grinding 
machines, a pyramid of emery wheels, and a number of spiral 
and safety valve springs, as supplied to engineering establishments 
and locomotive builders. 

The Sturtevant Engineering Company, Limited, have an important 
exhibit of direct coupled generating sets, direct coupled engines 
and blowers, direct coupled electric motors and blowers, also a 
representative show of their Cutler-Hammer motor controlling 
apparatus. 

An exhibit by Messrs. W. C. Martin & Co., of Glasgow, shows 
combined steam-driven generators, motors, electric fans, and elec- 
trical appliances for ship work. The Sun Fan Company has a 
showing of its fans for various purposes, driven by electric motors 
either by means of belt or direct. Messrs. J. Gibbs & Son, of Liver- 
pool, have also a stand where their patent electric fans with dust- 
proof motors are operating, and their new patent motor starting and 
regulating switches may be seen. A special exhibit of this class is 
that of the James Keith & Blackman Company, where at night time 
by a combination of different systems of illumination, together with 
a water motor in operation, an effect is produced which makes the 
exhibit stand out very prominently among its fellows, and attracts 
a crowd of spectators. 

Blowers, pumps, and fans, both steam and electrically driven, are 
exhibited by Messrs. Thwaites Bros., of Bradford. The dynamo used 
here by Rosling, Appleby & Fynn, and Ellis & Creighton’s patent 
reduc c gear is also in evidence. Mr. Thomas Brierly, of 


Oldham, shows blowers and fans, and Mr. John Cochrane, who hasa : 


Corliss engine driving a length of Exhibition sbafting, also exhibits 
his pumping machines and steam bammers. Electric and other 
pumps are shown by Messrs. A. & P. Steven, of Glasgow. 

A variety of steam auxiliary flttinge and apparatus is exhibited 
by Messrs. Royles, Limited, and it iucludes traps, dryers, feed 
heaters, condensers, &c. An exhibit of a similar character, com- 
prising patent filters, heaters, evaporators, &c., is to be found at 
Messrs. Davie & Horne'sstand. 'The Pulsometer Engineering Com- 
pany, whose pumping machinery is being more extensively employed 
than ever, have a good showing of their pumps, filters, sirens, and 
other special lines. 

Messrs. Alexander Shauks & Son, Limited, of Arbroath, show a 
compound vertical high speed open type engine, combined with a 
dynamo by the Newton Electrical Works, suitable for ship lighting. 
The engines are made open and enclosed, and for direct or 
independent coupling with dynamo shaft or belting. 

A good exhibit is arranged by Messrs. Mavor & Coulson, but at 
the moment all we can do is to indicate the wide field covered, by 
stating that electrical and other pumps, drilling and coal-cutting 
machines, direct coupled steam-driven generators, electric motors, 
switchboards, electrical apparatus and accessories for lighting and 
power work, and the firm's concentric wiring system are all well 
shown. Messrs. John M’Dowall & Sons, of Johnstone, have a 
number of wood-working machines on view, five of them being 
driven by means of Pallion motors supplied by the Sunderland 
Forge Company, of which there is a 4 H. p. running at 1,200 r.p.m., 
and a 15 H.P. running at 850 r.p.m. 

We now come to a very varied exhibit by Messrs. Veritys, 
Limited. Good fortune has given the firm so much work in 
connection with the electrical fitting of other stands in the 
Machinery Hall, that when we visited their own stand it had not been 
possible to get things together, and in that apple-pie order which 
they desired, but this difficulty has, no doubt, been overcome by 
this time. Dynamos and motors for electric lighting and power 
work, and fans, and electric fittings abound. The Cropper-Charlton 
printing press is shown driven off a friction wheel by means of a 
small electric motor. Mr. Claud Hamilton is also an exhibitor of 


electric lighting, power and heating apparatus, including motors, 
search light, fans, dynamos, switchboards, &c. 

A very special exhibit now demands attention. We refer to 
that of Messrs. D. Stewart & Co., Limited, of Glasgow, whose 
engines have recently been brought out into greater prominence 
for electrical work on account of their use in connection with the 
large Kalgoorlie electric power and lighting plant, and in connection 
with the Glasgow electric tramway system. Anyone making a stop 
at Stewart's stand should not fail to give a glance at the globe upon 
which, by means of beads, is indicated the number of engines of 
their manufacture which are doing service in Australia, Africa, and 
various other Colonial and foreign parts. Perhaps the moet 
important item in the firm's exhibit, and one which, we have no 
doubt, will decide many an engineer to wait and conduct 
investigations, is MacCallum's patent internal combustion engine, 
which produces power by the direct combustion of coal without the 
employment of steam boilers. At the time of our call the engine 
was not running, but we understand that it is intended throughout 
the remainder of the Exhibition period to have it in operation for a 
few hours daily. The set is 100 H.P. at 150 revolutions. Electrically 
driven centrifugal machines and refrigerators are among the other 
exhibits of Messrs. Duncan Stewart & Co. 

The Lahmeyer Electrical Company, Limited, which has recently 
begun more actively to push its manufactures in this country 


through the medium of a London office, has an exhibit of the 


Frankfort electric generators and motors, and also shows enclosed 
arcs for direct and alternating current circuite. : 

A stand of very large proportions is under the care of Messrs. 
Clarke, Chapman & Co., Limited, of Gateshead-on-Tyne. Amongst 
their several specialities there is a good exhibit of steam pumpe con- 
sisting of single cylinder type of slow speed direct-acting boiler feed 
pump, Woodeson's patent," and one pair of similar independent 
pumps fixed to cast-iron feed tank and fitted with automatic con- 
trolling gear, vertical duplex type of high pressure feed pump, 
and horizontal duplex low service, cargo or ballast pump. We 


"understand that during the past few years the single cylinder direct 


acting type of boiler feed pump has grown greatly in favour with 
steam users, both for marine and general power installations. Wiad- 


- lasses, winches, capstans, and work of this kind for which the firm 


have long been well known are prominently shown on this 
exceedingly interesting stand. "The electrical exhibits include 
a combined plant (200 16-c.». lamps) suitable for ship use. The 
speed is 300 r.p.m., and the E.M F. 65 volts. The machine will be 
running during the Exhibition, and will supply current to the 
projector on the conning tower of the stand, also several 
smaller size projectors. "There is also a similar plant, but fittcd 
with a compound engine (250 lamps of 16 C. p.) running at 350 r.p.m. 
Both of these are types of plant supplied very largely for use on 
shipboard, a class of work of which Clarke, Chapman's make a 
speciality. There is also a large compound engine and dynamo 
direct coupled) which consists of a patent high-speed engine, the 
design of Mr. J. W. Restler, the chief engineer of the Vauxhall 
Water Company. It is of the single acting type, and the plant 
exhibited will supply about 700 16-c P. lamps. The engine has an 
enclosed governor mounted direct on the shaft, which controls the 
travel of the slide value, and therefore gives automatic expansion. 
The large number of these engines installed, includes four of 200-E P. 
each for Messrs. Dobson, Barlow, Limited, Bolton; others for the 
Nuneaton electric lighting station, Lancashire mills, and for 
driving pumping machinery in London. The dynamo is of s 
patent type, having inclined magnets, the object of which is to 
avoid sparking at the brushes. The speed of this plant is 46: 
revolutions per minute. 

The firm are manufacturers of multiphase machinery, and 
show on the stand a multiphase motor of 40 H.P. at a speed 
of about 750 revolutions per minute, which would work 
satisfactorily with a periodicity between 30 and 40; also a 3-E. p. 
motor of the same type. Of the continuous current motors 
shown, one is of the inclined type (30 B. H.. at 675 r.p.m.. 
An electric winch, designed for use on board ships, is fitted 
with barrel brake and warp ends, also whipping drums. The 
whipping drums or warp ends or -barrel can be used together 
or separately. It is fitted with a C.C. motor. This winch is shown 
running. On the conning tower on this stand is mounted a 24-inch 
projector of the type supplied for the English Admiralty, but fitted 
with motors as supplied to the Japanese Government and others, so 
that it may be controlled from a distance. This projector is to be 
shown in operation, the various movementa being varied at will. 
There is also shown a 20-in. projector, such as is used for the pas- 
sage of the Suez Canal, it being fitted with two diverting lenses, 
one of them to give a broad flat beam of equally diffused light, and 
the other arranged to give two separate beams, so as to leave a dark 
interval in the centre between them, the objective being that when 
two ships are approaching each other, the light does not fall directly 
on those in charge of the approaching vessel, and so it does not 
interfere with the navigation. These is also a 12-in. projector. 
For use in shipyards there is exhibited an electric drill with flexible 
shaft, which may be used for drilling holes for use with an ordinary 
stand, or with the special stand, or arranged on a bridge for the 
purpose of drilling a long series of holes. This will be shown 
in operation to anyone who requests. 


(To be continued.) 


Sittingbourne,—The D.C. has agreed to purchase the 


electricity works. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THoMPsoN & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


9,311. Improved fuse head for electric blasting.“ F. RENDER. May 6th. 
9,526. “Improvements in X ray tubes.“ G. H. 8xiTH. May 6th. 


9,390. “A device for quickly connecting the trolley wheel of electrically- 
driven tramcars or other vehicles, with the overhead wire supplying the power, 
and which is usable in any position of the trolley arm." E. J. SIMMONDS. 
May 6th. 


9,350. "Improvements in and relating to electrio furnaces for heating or re- 
heating objects to a predetermined degree." A. Grosset. May 6th. 


9,364. “ Improvements in electric arc lamps." W. C. JoHNson and W. B. 
Esson. May 6th. (Complete.) 


9,888. “Improvements in electric arc lamps." HELIOSs-Urrox CoMPANY and 
T. SPENCER. May 6th. (Complete.) 


9,405. The training of guns by electric motors without the use of resist- 
ances." H. E. WiMPERIS. May 6th. 


9415. "Improvements in the rectification of high tension alternating electrio 
currents." R. S. WniaHT. May 7th. 


9,503. ‘Improvements in telephone transmitters." W. L. Wisk. (C. E. 
Yocom, United States.) May 7th. (Complete.) 


9,512. “Improvements in solenoid and other electric coils.” J. A. HRANv. 
May "th. (Complete.) 


9,527. “Improvements in connection with electrical fuses.” J. Y. JOHNSON. 
(The D. and W. Fuse Company, United States.) May 7th. (Complete.) 


9,532, “Improvements in motor starting switches," F. J. A. MATTHEWS. 
May 8th. 


9,547. ‘Improvements in electric stop motions of drawing frames.“ 
T. CHApwick. May 8th. 


9.574. An instrament for the testing of the magnetic qualities of materials 
in bulk." C. V. DnyspALE. May 8th. 


9,586. An invention for extending the present range of wireless telegraphy.” 
F. Lacon and A. Foster. May 8th. 


9,599. An improved electric switch for starting motors or like purposes.“ 
S8ikxENS Bros. & Co., Limirep, and M.Higp. May 8th. (Complete.) 


9.595. “Instantaneous device for securing telegraph, telephone or other 
wires." Q. AvsTEN. May 8th. 


9,610. “Improvements in electrical exercising machines." H. H. Laxk. 
(A. W. Courtney, United States.) May 8th. (Cumplete.) 


9,811. “Improvements in trolley heads for use in connection with the over- 
head system of electric traction." A. METCALFE. May 8th. 


9,616. “Improvements in and relating to electrical time switches." W. 
RavscH. May btb. (Complete.) 


9,619. A new or improved method of conveying electric current, a new or 
improved apparatus in connection therewith.” J. IRON. May 9th. 


9,651. “An improved method for the protection of overhead systems of 
transmission of electric currents." C. J. R. LE MEsvRIER. May 9th. 


9,674. “Improvements in electric arc lamps." THE Janpts Anc LAMP AND 
-Evrctric Company, LIMITED, A. D. Jox Es, aud B. M. Drake. May th. 

9,675. “Improvements in the r gulating mechanism for elestrio aro lamps.“ 
THE Janpus Arc LAMP AND ELECTRIC Company, LIMITED, and A. D. JoNEs. 
May 9th. 

9,676. “An dd eii electric smelting process and apparatus to be used 
therein." THe BaitisH ALUMINIUM. Company, LIMITED. (A. H. Cowies, 
United States.) May 9th. (..omplete.) 

9,602. Improvements in underground systems for electric traction railways 
and the like." C. HAGGENMILLER. May 9th. 

9,697. "Improvements in or connected with wireless and other telegraphic 
signalling.“ J. C. Bos E and S. C. BvLL. May 9th. 

9,703. “Improvements in arc lights for photographic purposes." F. G. 
NorTLEY. May 10th. 

9,718. ‘Improvements in electrical heating appara'us." A. Eckstein and 
C. H. ARCHER. May 10th. 

9,731. “Improvements in the method of lighting oil and other lamps by 
electricity." W. PATTERSON. . May 10th. 

9,745. An improvement ia or relating to electric current circuit breakers." 
E. F. Moy and P. H. BAsriE. May 10th. 

9,769. “Improvements in current-collectors or contact-shoes for electric rail- 
ways." H. H. Lake. (McElroy Giunow Electric Railway System, United 
States.) May 10th. (Complete 

9,770. “Improvements in electrical sparking devices for firing the charges in 
internal combustion engines, a'd for similar pu'poses." A. C. Brown, May 
10th. 

9,781. “ An improved insulator for use with bracket suspensions of overhead 
trolley systems and the like." R. C. Quin and J. B. 8moTH. May llth. 

9,785. “Improvements in reversing apparatus for electrical devices." R.J. 
HccoHES and A. B. Suaw. (Date applied for under Patents, &c., Act, 1899, Sec. 
103, October 18th, 1900, being date of app ication in United States.) May lith. 

9,901. "Improvements in electric telegraphy.” S. G. Brown. May 11th. 

9,812, An improvement in controllers for electric motors for lifts and other 
purposes." J. BvsH and M. T. MIDWAY. May lith. 

9,829. "Improvements in automatic electric circuit breakers.” THE BniTI3H 
THoMsON-Horston Cowpany, Lisirko, aud E. B. WkpMork. May lith. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


14,010. "improvements in means for ase in the production of radiation and light 
. J. Swinburne. Dated July 6th, 1899. Lamps for producing 
radiation and light, such as those described in Specifications No. 21,218, A.D. 


against the end of a bent switching arm, hut, if the 


1896, and No. 14,059, A. p. 1998, in which electric discharges in exhausted vessels 
are directed against solid bodies, and which have extensions containing 
material through which sparks may be passed to reduce the vacua, are now 
provided with choking coils or like means of producing counter electromotive 
forces in the auxiliary sparking circuits, in place of the resistances and con- 
densers described in the specifications referred to. 1 claim. 


14,909. ''impreved method of and apparatus for ladicating potential in systems 
of electrical distribution." R. D. Mershon. Dated July 19th. 1899. (Date under 
International Convention, February Ist, 1899.) Current meters. —The pressure 
between any points of two conductors, supplying a teraating current to a single 
or a distributed load, is indicated at any other point on the cirouit by a volt- 
meter included ina small loca! transformer circuit, in whish inductances, 
capacities and resistances are arranged to modify the pressure derived from the 
near portions of the main conductors as it is modified at the distant points by 
line resistance and inductance, and especially by line capaci y and leakage. In 
one arrangement, current is supplied from an alternator through maius, to a 
single load, the main having non-induotive and inductive resistances, inserted 
in it. A volt-meter is connected through the secondary of the pressure trans- 
former to the ends of the aeries of resistances and thus indicatesthe pressure at 
the alternator, less the fall due to passage of the maia current through theas 
resistances. The middle of the -eries of resistancesi« connected to the opposite 
conductor of the voltmeter circuit by ashunted condenser, corresponding to the 
capacity and leakage between the mains. To compensate in the voltmeter 
circuit for idle current flowing through the resistances, the ends of this serie: 
may be conn»cted through a shunted condenser to the secondary of a small 
pressure transformer connected reversely; the shunted condenser represents 
the line capacity and leakage for this balancing transformer. In modifications. 
the circuit may be connected directly to the terminals of the voltmeter, instead 
of to the ends of the series of resistances. The single-shunted condenser may 
be replaced by sever4l. connected between the resistances and the opposite 
voltmeter conductor, to bettar represent distributed capacity and leakage. If 
the load is distributed on the mains it is represeated, similarly to the line 
leakage, by non-induotive or inductive resistances, the voltmeter vomi con- 
nected between points on the voltmeter circuit corresponding to those in the 
main circuit between which the pressure is desired to be known. Instead of 
placing the resistances in the main circuit, the secondary of a main curren’ 
transformer may be connected to the voltmeter terminal», the voltmet-r circuit 
being thus entirely disconnected metallically from the main circuit. The 
resi-tances may be combined. The circuit may be replaced by an inductance, 
when the line leakage is negligible, and the frequency constant. The trans- 
formers may have a common primary winding. 3 claims. 


14,900. “i ements In dysamo-olestrio machines." B. d. Lamms. Dated 
July 19th, 1899. (Date under International Convention, April 14tb, 1849.) 
Armatares, field magnets, ventilating, distortion of field, preventing.— The 
armature core is built up of tooth d laminse, which are separated into groups 
by spacing-plates provided by lateral ribs, so as to form ventilating channels. 
The field-magnet core is constructed of overlapping segmental lamine. which 
are likewise divided into groups by ribbed spacing-plates forming Nae 
channels, preferably in the same planes as those of the armature. It is secure 
by dovetail joints to a tubular spider. As the field magnet is rotated, it acts as 
& blower, forcing air through the openings in the spider and the channels in 
the field magnet and armature. The field coils are reta ned in position by 
means of wedges engaging with grooves in the sides of the poles, or with rod; 
laid in the said grooves. Two such wedges are inserted from opposite sides, 
and are clamped together in the middle. The wedges are provided with venti- 
lating openings, and with lateral flang-s projecting over the adjacent pole-tips; 
they are preferably constructed of well-conducting metal, such as copper or 
brass, forming c'osed cirouita for ths purpose of destroying the distorting effect 
due to armature reaction. A number of conduction bolts may be passed through 
the pole-pieces near their ends, so as to clamp the laminse together, aud form 
additional c!osed conducting circuits. 8 claims. 


14,098 “Improvements in fuse bisoke for electric eirouits." H. P. Davis. 
Dated July 20th, 1899. (Date under International Convention, March 23rd, 
1899.) The fuse wire is contained in a channel in the removable part of the 
fuse-box, and is secured to terminals adapted to engage with contacts on the 
fixed part. The part is formed with a projection adapted o pais through an 
orifice in the nea pare and is locked in position by a clamping-nut. This 
nut may be arranged with a bayonet-joint connection, as well as with a screw. 
The joint of the parts may be made water-tight by means of a rubber screw. A 
passage : may be provided for the escape of gases and for extinguishing the 
arc. 2 claims. 


16,002. ‘improvements tn electric aro lamps." J. B. Barton and Messrs. The 
Jaudas Aro Lamp and Electric Company, Limited. Dated July 20:h, 1899. Relates 
to arc lamps. The upper carbon is carried in a central tube by four clutch. 
rings supported in inclined radial slots in an annular block fixed on the tube 
and loaded with lead. A ring passed through the clutch-rings prevents these 
from dropping out. The tube is hung from the smaller half of a rotating piece, 
the larger half of which supports a core in a series solenoid, the clutch-tuba 
thus having only half the extent of motion of the core. The core fits the 
solenoid bobhin, the lower end of which is nearly closed by a lift valve, to check 
downward movement of the core. At its upper end the core carries a thin iron 
disc which is stated to considerably damp it« movements magnetically. A 
series res'stance is carried on ins ulators. 2 claims. 


16,017. “improvements ia electric acoumulaters or sesondary batteries.” H. 
Weymersoh. Dated July 21st, 1839. Relates to plates which are made in the 
mu ner described in Specification No. 129, a.D. 1881, and consists in mixing 
pyridine or any of the salts belonging to the same group with the acidulated 
water which is used for mixing the oxides into & paste preparatory to placing 
them on the grids or frame. The plates, when dry, are dipped alternately in 
ees water and in a solu'ion of pyridine, acidulated water and alcohol. 
1 claim. 


16,019. “Imsrovoments in and relatos to telephone switches and switchboards.” 
@.Glimore. Dated July 31«t, 1599. Exchange operator's switches for connecting 
the apparatus to any one of a number of plug circnits. The plng circuits are 
arranged with jack springs of various types either in the arc of a circle or ina 
straight line. The corresponding connections for the operator's apparatus are 
assembled to form a rotating joinced lever, a separate plug, a rigid lever, 
when the jak springs are set horizontally, or a siding connection. 6 claims. 


16,066. ‘Improvements in systems of electrical distribution." B. G. Lamme. 
Dat-d July 21st, 1899. (Date under International Convention, January 
83t», 1899. In transformer distribution, in order to vary thé electro- 
motive force, a third coil, the effective length of which is variable, is arranged 
on the transformer, and the variable electromotive force is impressed on the 
circuit through a second transformer, In one arrangement the effective 
length of the additional coil is varied by means of & switch and the electro- 
motive force is impressed on the circuit through the transformer coils, 
8 claims. 


16,120. '' improvements in ples contacts or contact pings fer electric olrowits.”’ 
0. D. Lasas. Dated July 22nd, . Aconnector suitable for use in lighting theatre 
stazer, comprises a box adapted to be let into the floor and a plag fitting in the 
box, into which are fitted the contacts. the leading-in wires being connec-ed to 
terminals. The plug is hollow, and is fitted with a hook adapted to take in a 
recess and caries contacts. The lending-out wires are connected to these con- 
tacts, and pass outthrough an extension or handle which rests in an opening in 
the box. The lid is hinged, and is large enough t5 cover the hand!e when the 
plug is inserted. 8 claims. 


16,136. ‘‘tmprovements in electrical clock arrangements and apparatus." F. T. 
Hollias and F. W. Leake. Dated July 22d, 1899. Relates to electric clocks, 
In seconda y clocks the driving armature lever is connected toa dash- pot, which 
re aris its return after attraction. In connection with the inaster clock an arma- 
ture similarly controlled by a dash-p ot, and having a branch normally vibrates 
periodic current is delayed 
in occurrence or fail« the armature sinks clear of the switching arm, which 
accordingly swings over to the terminal and so brings a reserve master clock into 
circuit. A similar arrangement utilises the reserve clock if the periojic current 
passes for too great a length of time. 5 claims, 
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18,138. “tm ent in automatio electric olrouit breakers.” G. Wright and C. 
Aal » Dated July 22nd, 1899. (Date under Iuternational Convention, March 
28:d, 1899.) A magnetio circuit breaker is fitted with a toggle joint between the 
handle aud switching device with an auxiliary shunt contact to the main contact 
and with a rubbing oxrbon contact for the final Füpiure: The main contaot is 

‘fixed toan arm or frame pivoted to brackets. It carries an additional metal 
contact always in contact with the terminal on which the releasing magnet is 
fitted. The sparking contact is carried on an arm pivotted to the frame and 
connected to a handle by a spring. It is arranged to first slide and then 
tilt. The handle is pivoted to the brackets, and is connected to the arms 
by a toggle-lever. ‘Che armature of the magnet is carried by a frame 
carrying an adjustable weight. The arm is locked in tue on position by a 
pivoted catch engaging with a projection on the toggle-lever. It is controlled 
by projections on the frame. 2 claims. 


16,160. “An improved form of electrioally-actuated raliway signal." W. E. 
Langdon. Dated July 24th, 1899. Semaprcore, Ko., signals; lamp signals; 
signalling, &., between trains; indicators and repeaters, signal, The 
specification refers to a figure which is too complicated for purposes of 
&biidgments. 8 claims. 


16,170. “improvements in the brushes of dysamos." F. J. Chaplin. Dated 
July 24th, 1899. Brushes for dynamos are made from strips of ees -Woven 
copper wire mesh. These strips are cut up into the required leng:he, then 
compressed to the desired thickness, and afterwards trimmed or bevelled at 
the end. The strips may comprise first a layer of compound coils, then a 
layer of single coils intertwined with the compound ooils, and, finally, 
anothor layer of compound coils intertwined with the single coils; or layers 
of single coils or compound coils only may be used. In some cases layers of 
cross spirally-woven mesh are employed to give greater stiffness. 4 claims. 


16,207. ''improvemente la the production of ba platos or other artioles by 
electrolytic or chomical deposition of spongy motal.” P. Neumann, Dated July 
24th, 1899. Relates to the deposit:on of metals from their solutions either 
chemically or electrolytically, and bas for its object the deposition of such 
metal in hard firm Jayers, the upper or outermost layers being deposited, 
if desired, in a soft or spongy condition. The invention is parti- 
cularly applicable to the production of plates of secondary batteries, 
but is equally applicable to the plating of articies with & coating of metal of 
varying density. In the case of the employment of chemical means as in the 
precipitation of lead from lead acetate by the addition of zino, the solution is 
placen in a cylindrical versel, which is rapidiy rotated, the articles to be coated 

cing attached to the walls of the vessel. In the case of the employment of 
electrolytical means, the articles are suspended in coutact with a cylinder, 
which forms the cathode and contains the electrolyte. The anode consists of a 
ring or disc immersed in the electrolyte and reaching almost to the walls of the 
cylinder. The cylinder is mounted on a spindle so that it can be rotated, and by 
varying the rapidity of the rotation, the density of the deposit is also varied. 
This electrolytic method is especiauy applicable to the production of accumu- 
lator plates. 2 claims. 


15,210. “improvements in eleotrio aro lampe." F.G. Chagaaud. Dated July 
24th, 1809. This specification cannot be described without reference to a design. 
7 claims, 


16,138. '' Improvements in electrio generators and motors." B. d. Lame and 
J. P. Mallett. Dated July 22ud, 1899. (Date under International Convention, 
February 6th, 1899.) Relates to windings for the armatures of ,o.yphase genera- 
tors or the primary members of induction motors. The bars con-tituting the 
winding are made of such dimensions, and are joined together at the r ends in 
such a manner that all the connectors are of the same shape and length. A 
development of a 8-phase *-pole winding comprising 72 bars is shown, there 
being four bare of each phase per pole. One of the middle bare de of exch 
group of four projects equally beyond the two ends of the core, the symmetrically 
projecting bars being alvernately long and short. The bars fg on either side 
ure of intermediate length, and project evenly with the short bars at one end 
and with the long bars at the other end One end of each of the bars d is joined 
by a connector h to the nearest bar g of the same phase on one side, and the 
opposite end is joined by a connector i to the nearest bar f of the same phase on 
the other side. ‘Lhe bars e are similarly connected to the bars f and g. In 
the case of a 8-phase 4-pole winding com, rising 60 bars, the middic bar of each 
group projects symmetrically, the ceveral middle bars being alternately long 
and short, while the bars on either side of them are of intermediate lengths. 
4 claims. 


16,268. “Improvements in electric lam The British Themson-Housten Com- 
ny, Limited. (E. W. Rico, jun.) Dated July 25th, 1899. Incandescent arc 
amps; su] porting lamps.—A body, a, which becomes conductive only at a high 
temperature is mounted between insulated supports, F, R, connected in series 
with an upper solenoid, o, an electro-magnet, E', and terminal plates, N!, P. The 
body, A, is enclosed by two couductors, B, c. The lower conductor, c, 18 con- 
nected with the support, r. The upper conductor, B, is carried by the tubular 
core of the two solenoids, o, 8, the upper part o! the core sliding in an insulated 
tube, Y, which serves as a daxb pot. The core carries springs to make contact 
with the tube which is connected through the lower solenoid, s, two contact“, 
and a spring-held armature, E?, with the terminal p'ate, P. The body, 4, and 
` coils, o, El, are thus connected in parallel with tue conductor», c, h, and coil, s. 
When current is supplied the solenoid, s, raises the c re and conductor, B, 
forming an &rc which heats the body, 4; when this becomes incandescent and 
conductive the electro-magnet, EI, attracts the armature, E", opening the 
circuit of the conductors, B, c, while the upper solenoid, o, continues to hold up 
the core and conductor, B, to aliow passage of light from the body, a. The 
solenoids are enclosed in & casing, E^, against which a globe is held by a nut, 1. 
The top of the lamp screws iato & support, H, which carries contacts to connect 
the plates, N', P, of the lamp with te: minal screws, f, f. 41 claims. 


16.309. *'improvements in insulating electrical conductors.” W. W. Collsy. 
Dated July vbth, 1899. Paper or other fibrous material is impregnated with a 
mixture of one or more of the following materials: — Turpentine, creosote, or 
naphthalene or resin with glycerine. The turpentine may be treated with 
sulphuric acid, and the creosote or naphthalene with caustic soda. 7 claims. 


16,368. Improved aro lamp baving two arcs in series." W. Mathieson. 
Dat. d July 26th, 1699. Arc lat ps.—An arc lamp is provided with three or four 
carbons placed in a line; the end carbons sre connected in circuit, so that 
two arcs in reries are formed between them and the middle carbon or carbons, 
7 he end curbons may be movable by two separate clutch mechanisms, one 
provided with a series coil, and the other with a shunt coil or differentially- 
acting coils. The lamp illustrated has an arc enclosing cylinder, in wh ch the 
middle carbon is supported by thin plates depending from the cover. The end 
carbons pass through gas checks into the cylinder. With open continuous- 
current arcs, two middle carbons of different thicknesses are carried by a 
support on the side rods of the lamp. Two globes may be used, either separate, 
or in contact at the middle. In a modified arrangement of lamp, the middle 
carbon and the globe are connected by a chain passed over a roller to the upper 
carbon, and the lower carbon moves twice the distance passed over by the 
others, or the globe may move with the lower carbon, 3 claims. 


16,370. ''improved secondary and storage battery.” T. ds Michalowsky. Date 
July 20th, 1899. Relates to bateries in M eh Ahe replaces the 2 lead 
plate, and consists in substituting nickel covered with nickel oxide (Ni, O.,) for 
the lead-peroxide plate. The oxide is preferably formed at a temperature above 
300 C., by heating the nickel in ammonium nitrate, but other substances may 
be employed to effect the oxidation, such as pure oxygen, compressed air, and 
chlorates. 1 ciaim. 


15,418. “improvements in Insulated electrical oonduotors for cables." H. 
Edmunds. Dated July 27th, 1899. Conductors are coated with spirals of paper, 
and are finally saturated with a mixture of sealing and waterprooting com- 
positions. Cov.riags or braided jute, &c., or final »rmourings may also be 
employed. Tne paper strips employed are saturated with (l) a sealing OF water- 
prooling composition, consisting of & mixture of resinous matter, such as 
colophony, and oxidised oil such as blown vegetable or fish oil; and (2) an oily 
matter, such as a heavy mineral oil, with or without mineral wax. The 


Tas are arranged alternating, the outer layer being of the sealing, éc., paper, 


16,426. “An improved electric ba amd process for constractiag slestredes 
fer the same.” A. Trebelhorn. Dated July 2ith 1999. The plates or electrodes 
are provided on each side with grooves on the shape of conical helices to hold 
the positive and negative active material respectively. The edges of the grooves 
are bent over to hold the active materia! in place. al ribs are formed on 
the under side of the electrodes, and shouldérs project from the sides of the 
upper grooves into the active material, but the latter may be replaced by metal 
piec»s whi h are formed separately and embedded in the active material. 
Radial channels along the under side of the plates allow of the escape of gas 
and glass balls serve to separate adjacent electrodes from each other. Cannot 
be abridged without reference to a figure. 12 claims. 


16,440. “improvements in eleotrio incandescent lamps." M. von Reckling 
ee A. Vogt and Nerast Electric Light, Limited. “Dated July 27th, 1&9. 
Incandescent amps. An incandescence body requiring preliminary heating 
to render it oonductive is heated by & platinum wire, coiled without strain ona 
thia rod, plate, or flat tube or porcelain. Such a rod may form an open helix 
surrounding a vertical lucandescence body, or a zig-zag, hung at its ends from 
conducting wire loops in line with a horizontal incandescence body, in order 
that it may remain under this if the lamp is inclined. A flat tube or plate may 
be hung similarly, in a vertical plane, to obstruct the light as little as possible. 
The wire is coiled more cio-ely near the ends of the support to produce uniform: 
heating. A controlling resistance used in series with the incandescence body 
consists of a plate wound spect | with wire, which becomes highly heated, so 
that its resistance increases rapidly as the current inoreases. 5 claims. 


18,480. “An improved method of, and apparatus for stamping electrode plates." 
C. Tufeathal, jan., K. Meyer and F. nebiuag. Dated J uly Weh, 1809. The plates 
or electrodes are iudented on each side, the indentations on each side of the 
plate being in line with each other. The indentatiens do not extend through 
the p ate, so that a centrat web is left. The plate is mounted in a frame, which 
is secured between two perforatea lates, which are mounted on de pins, and 
the upper plate rests on springs of regulated strength. The indentations are 
made by cylindrical punches, the latter of which are fixed iu a bed plate, while 
the former are fixed in a press head. 2 claims. 


16,626. ‘improvements in electrio switohes." R.W. K. Hofetede-Crull. Dated 
Julyz8th, 1899. Cannot be described without reference to a figure. 2 claims. 


16 661. "Improved means for supporting eleotrio incandescont lampe." C. 
Davidson. Dated July 29th, 1899. Sarcortine lamps.—An incandescent lamp is 
hung by an india-rubber cord from a ring which slides on a wire stretobed 
horizontally between two supports on a ceiling, so that tbe lamp can be moved 
to any part of tho wire,or drawn down. The is oonnected to separat 
insulated conductors, which are coiled and attached to an insulator on the 
india-rubber cord. F. om this the conductors extend oppositely to two spring 
drums, rotatable in casin.s, fixed near the ends of the wire, electric connection 
being made by springs bearing on their axles. Or the conductors may be passed 
round pulleys attached to the ceiling and to weights, zheir ends being secured 
in ceiling roses. ‘Lhe springs or weights hold up the conductors in any position 
of the lamps. The provisional specification states that the ring may be dis 
pensed with, the lamp being supported by the conductors only, which will per- 
mit it to be drawn down. 8 claims. 


16,681. “A combined switch and celling rose or other like fitting for electrk 
lighting purposes.” $. Jevons and W. H. Lioyd. Dated July 29th, 1899. A ceiling 
rose or the like fitting is provided with a switch, so that by pulling the flexible 
wire or by operating a plunger, the lamp is switched on or off. The base is 
formed with two projecting pieces forming guides for a sliding block which is 
normally held up by a spring. The block is fitted with metal contact pieces, 
and to it are secured the conductors. The moving contacts of the switch are 
fitted on the squared parts of the s; indle of a drum which passes througha 
slot in the tliding block. The spindle is fitted in supports carrying cams. 
Plates sliding on the spindle carry rollers, and are pressed against the cams by 
springs. The drum has ratchet teeth, and is turncd by a pawl fixed to the 
slidiog block when th s block is pulled down. One quarter turn of the drum 
moves the contacts on, and the next turn moves them off, the cams giving & 
quick movement. 92olaims. 


16,699. “improvements in er relating to electric switches and like apperatas for 
making and breaking electric olronits.” G. W. Partridge and G. K. B. Eiphinstons. 
Dated July 29th, 1 For extinguishing the arc formed on breaking the 
circuits, the contacts are fitted in chambers in whicha vacuum is produced 
at the moment of breaking contact, and air is then suddenly admitted. The 
fixed contacts are fitted in chambers and the movable contacts are carried by 
rods on which are fitted pis ons arranged to produce a partial vacuum on being 
withdrawn, but which are returned easily. Snitable valves may be fitted con- 
trolling the admission of air. The cross-bar is ar- anged to sl de on a iube (a! 
around which is a coiled spring for giviug a quick break. This bar is connected 
to an L-shaped bar sliding in a slot in the tube (a) and fixed to the tube (6). 
The tube (b) is locked witb the switch “on” by a catch engaging in a slot. It 
is released by pressing a part of the handle, which through the rod and paw! 
force back the catch. There is a guide-rod to prevent rotation. 4 claims. 


16,614. “‘improvements in ooin-controlled telephons registers.” T. J. Heck, 
Jun., and E. Hopporsberger. Dated July 31st, 1899. elephone systems.— 
Mechanism for registering the number of telephonic calls, &c., made after the 
inserti n of a coin into a shute, the coin acting on a trip detent to allow the 
hand levet to be moved, or moving by its insertion a pivoted thrust block and 
link operating the rotating arm. Tue hand lever moving through a slot in the 
casing, has that slot covered by a strip, the front end of which closes the 
electric contacts at the end of its travel. The hand lever is provided with a 
paw] for engaging with the rack to prevent backward mo: ion betore the paw! is 
freed at the end of the travel. A locking spring and releasing rod are carried by 
the hand lever for controlling the pawl. The hand lever al-o carries a detert 
for engaging with one or more projections on the dial rings. The paw! can 
only engage with the inner ring except when that ring is in position to allow 
the tens ring to be moved, and similarly with the outer rings. Detent springs 
engage in notches in the rings. 8 olaims. 


16,807. “improvements relating to the terminals of electric batteries and the 
like." A. C. Wright. Dated August 2nd, 1599. Relates to the terminals of 
electric batteries and the like, and consists in making them with a tla:tened 
end, ard with a circular or other flange or head at its outer extremity. To 
improve the grip or hoid, snugs or projections are formed on the flattened part, 
and a hole may be pierced in this part for the same purpose. 2 claims. 


15,810. ''improvements in electro-magnetic rail brakes." A. Wilde. Dated 
August 2nd, 1809. Brakes, electro-magnet. A diagrammatic longitudinal 
elevation is shown of a car frame fitted with main and auxiliary multipolar 
electro-magnetic rail brakes. The outer pole shoes are suspended by links irom 
the guided sliding bolts, which are supported by weighted rock levers arranged 
between stops. These levers are in the case of the main brakes fitted lonzi- 
tudinally and have a sliding connection, but for the auxiliary brakes are 
arranged transversely and pivoted to lugs formed on the bars which connect the 
slidiug bolts. 2 claims. 


16,911. ''improvements in or relating to electro-magnetic apparatus." W. f. 
Jones. Dated August 8rd, 1899. The electro-magnets of magnetic clutches, 
brakes, and other devices have the armatures made of one kind of iron or steel, 
and the magnets of another kind. 2 claiws. 


16,066. ''improvements In electric switches.” W.F. Jones. Dated August 5th, 
1999. Relates to means for operating a switch. so that the speed at which the 
circuit is made is independent of the speed at which the handle is moved. The 
movement of the handle winds up a weight or spring, which serves to sabse- 
quently operate the switch contacts. The handle is keyed on a spindle on 
woich is also fixed a disc. Loose on tbe spindle is a pulley on which the cbain 
supporting the weight may be wound. On the disc is a stop adapted to engage 
with a spring bolt carred on the pulley. On urning the handle, toe pulley is 
turned until the movable stop strikes the top, when the stop passes the bolt 
allow-ng the pulley to tuin back under the pull of the weight. The pulley then 
operates the switch proper through any suitable clutch or mechanism. Ins 
of the bolt a spring-controlled pivoted lever may be employed. An arrangement 
is shown for operating the pulley in either direction, or for a reversing switch. 


6 claims. 
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IF there is one point more than another upon which we as a 
nation are able to pride ourselves, it is the fact that our 
business transactions are carried out on honourable lines, 
and that our commercial methods will bear the investigations 
of a Court of Law. 

That there have been, and always must be, 8 to 
such high principles, is only to be expected, though in com- 
parison with the standard of morality adopted in most other 
countries, it may be claimed, without unduly flattering our- 
selves, that we set a good example. It is not necessary to go 
abroad to find that corruption is practised to a large extent 
among traders of certain nations ; a glance at some of their 
methods when they come to this country to sell their wares, 
is sufficient proof that it forms part of their distributing 
system. 

Whilst the electrical industry i is still colipamitively young, 
most probably a keener competition already exists in this than 
in any other industry, a competition not, only not limited to 
home manufacturers, but considerably increased by the efforts 
which foreign firms are making to obtain a share of our 
home and Colonial trade. | 

It can be confidently felt that our manufacturers will not 

be tempted, on the pretext of fighting their competitors on 
an equal footing, to depart from the high moral business 
attitude for which we are renowned and respected. On the 
other hand, it can, we think, be safely assumed that our 
competitors, be they manufacturers abroad, or those th:t 
have come to work among us, will be shown the necessity of 
conforming to British methods of doing business. 
It is not too much to say that when it is appreciated that 
business can be obtained over here and in our Colonics 
without bribery, others will gladly conform to our own ideas 
on the subject. In a country where corruption is the order 
of the day, little can be done without it; this, however, is 
not the case with us, and there can be no excuse for intro- 
ducing it. | 

In the present article we do not wish to enlarge on the 
question of corruption and bribery, but rather to point out 
that certain irregularities are being practised in the 
electrical industry which, though perhaps harmless in some 
cases, in others lend themselves to misinterpretation and 
abuse by those that care to take advantage of them. 

There is little doubt but that the much-condemned 
consulting engineer, to whom the blame for the back- 
wardness of the electrical industry in this country is, by 
some people, largely ascribed, may be, and in many cases is, 
a great help in forwarding tlie interests of the industry. 

A consulting engineer, unbiassed in his opinions, and well 
versed in what has been, and what.can be, done in his par- 
ticular line of work, is of the greatest help to manufac- 
turers, contractors, and the industry in general. 


Unluckily, however, there are some engineers who are not 
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beyond reproach, and in some instances, their relatiqps . 
with manufacturers cannot be called altogether discreet; . 


further, their experience is sometimes so limited that they 
are barely qualified to take up the positions which they 
obtain. 

With regard to the first point, we do not wish to say that 
there are many cases where a practice is made by consulting 
engineers of showing preference to certain manufacturers, 
by which they benefit unknown to their cliente, but at 
the same time there are more examples than there should 
be; and, further, it is difficult to see how those who 
practise in a consulting capacity, and at the same time 
form part of a ring in which manufacturers are interested, 
can expect to be free from criticism. Cases of this des- 
cription are not unknown, and it is the greatest hardship 
on oar consulting engineers as a body that this sort of 
thing should exist. 

Next, an irregularity to which exception must be taken, 
and which is being practised in some cases by those 
posing as consulting engineers, consists in playing the 
double part of drawing up specifications and reporting upon 
tenders for machinery, and at the same time, of designing 
machines for manufacturers. | 

This places independent firms at a disadvantage, as it 
is quite impossible for a consulting engineer carrying on 
this practice to report fairly on tenders and to draw up 
Specifications which will not assist the firms for whom he 
designs. "n 

Another form of irregularity consists in a contractor 
officiating as a consulting engineer. Although this is 
frequently done, it cannot be expected that a person who 
usually acts as a contractor can for the time being sever 
himself from the relatiozs existing between himself and 
certain manufacturers—relations often involving a rebate on 
the sum total of business done in the year—and place himself 
in an independent and unbiassed position. 

As already mentioned, a fair consulting engineer is of 
considerable assistance to our manufacturers, but if members 
of the profession practise irregularities of this descrip- 
tion, it cannot be wondered at that the more responsible 
manufacturers have strong feelings against consulting engi- 
neers as a body, and prefer as far as possible not to quote to 
their specifications. 

This feeling would not be so prevalent if there were less 
abuse made of the term “consulting engineer. 

If a firm calls in an engineer to prepare a scheme, and is 
aware that his practice fulls under one of the headings just 
mentioned, little exception can be taken to the arrangement ; 
in that case, however, only the few favoured manufacturers 
should be asked to tender, and other outside makers should 
not be put to the expense. 

The last point which we propose to mention here is the 
course which is being followed to some considerabl? extent in 
this country, and one which we hold forth as being grossly 
unfair to the electrical industry in general. 

This consists in consulting engineers, often of the stamp 
mentioned above, posing as contractors, and inviting tenders 
in their own name, in thia way obtaining terms which only 
those who buy for purposes of reselling are entitled to, and 


to which their clients, on whose behalf they buy, have no 
rizht. 


It has come to our knowledge that engineers have secured 


appoiütments in a consulting capacity by- representing to 


their clients that they can obtain better terms by buying 
for them than they themselves can buy at, in this way 


enabling them to obtain the opinions of an adviser, who 


buys for them, and superintends the erection on their 
behalf, at a smaller cost than. they could even buy the 
machinery ace. | 

Preferential discounta are naturally given to contractors 
who buy machinery for reselling, and who have to take all 
responsibility in erecting the plant, and it is only reasonable 
and normal that terms, say, 10 per cent. higher than these 
sliould be quoted to firms who buy for their own use. That 
these firms should be enabled to buy at the lower terms 
through a man who acts for them as a consulting engineer, 
and poses to the manufacturer as a trade buyer, is. not 
only unfair to our manufacturing firma, but still more, if 
possible, to the trade contractor who earns his living in 
this way. o m 

It may be contended that, manufacturers should not sell 
at an unprofitable price, but in reply we would say that 
although this is not necessarily done, yet the profit right- 
fully reserved for the trade contractor is transferred to the 
buyer. S | 

Every encouragement should be given to the trade con- 
tractor, for it is he who is chiefly instrumental in extending 
various electrical applications, which individually are too 
small for the manufacturer to deal with personally, but 
which in the aggregate go some considerable way tow 
extending the usefulness of electrical work. 

Therefore, if a manufacturer quotes prices to a user, which 
neither benefit the contractor, nor yet increase his own 
profits, the gains are transferred from the electrical industry 
to some other industry, and consulting engineers should not 
be the means of so doing. | | | 

A consulting engineer has no right to call for tenders in 
his own name, but in that of his client, though the best way 
is for him to prepare the specification, and for his clients to 
invite tenders in their own names. = 

If the irregularities to which we have referred continue, 
it seems to us that manufacturers will have to combine, and 
refuse to quote where such practices exist. 

The matter cannot be dealt with by manufacturers 
independently, chiefly because these details are not commonly 
known at the time of tendering. This is therefore 
essentially a case where a committee formed amongst the 
manufacturers would be of service, and save a good deal 
of time and expense in quoting—to say nothing of checking 
some of these practices, which are undesirable and un- 
healthy in any industry. : 


. e 


The Neuhausen Aluminium Works,—The annual 
report of the Aluminium Industrie Aktien Gesellschaft in 
Neuhausen for the year 1900 has recently been issued. 
The three factories at Neuhausen, valued at 4'42 million 
francs, at Rheinfelden, 5:71 million francs, and at Lend, 
3:61 million francs, have been busily occupied all the time, 
and the gross revenue was 2,109,125 franca for the year, an 
increase of 167,000 francs, The dividend declared is 12} 
per cent. instead of 18, but 79,718 francs are carried forward 
in place of 2,400. All the patents have been written off. 
The total capital is 16 million francs, half of which is peid 
up, and the reserve fund stands at; 840,000 franca, 
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CAPACITY CURRENTS AS INFLUENCED BY 
| FREQUENCY. — z 


By T. MATHER, Wh. Sch. 


Ix the discussion on Mr. Mordey’s paper ** Capacity in Alter- 


nating Current Working" at the Institution of Electrical 
Engineers on February 14th, I exhibited tables of figures 
showing that the current taken by a condenser, when sub- 
jected to a given alternating P.D. at fixed frequency, depended 
greatly on the alternator used, and on the load under which 
a particular machine was working. These changes of current 
at fixed P.D. and constant frequency were attributed to 
differences of wave form of the several machines, and the 


alteration of wave form of a given machine with varying; 


loads. 
During the tests on the effect of load, I noticed that an 


increase of speed of the machine was sometimes accompanied 


by a diminution of condenser current, whereas the opposite 
would have been expected. Want of time . prevented 
this part of the subject being referred to at the 
meeting. It may, therefore, be of interest to give the resulta 
of experiments made at the Central Technical College on the 
influence of frequency .on capacity curreuts supplied by a 


machine having a somewhat peaked E. M. F. wave, and to 
show the wave forms of current and P.D. actually obtained. 
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Fig. 1.—E.M.F. Wave of Pyke & Harris 6-x.w. Inductor Alter- 
nator. Speed 810 r.pm. (95 ~). Exciting current 117 
amperes. R.M.S. volte, 181. 


The experiments were carried out on 10 Varley condensers 


of, total capacity about 50 microfarads, having paraffined 


paper as dielectric. The machine used was a 6-kw. Pyke 
and Harris inductor alternator giving seven complete periods 
per revolution. Its normal E.M.F. wave is shown in fig. 1, 
from the shape of which it is evident that the wave has a 


Fia. 2.—Diagram of Connections for Experiments represented in | 


Curves on fig. 3. 


very large third harmonic in anti-phase. Analysis shows 
that the fifth, seventh, and ninth harmonics present are of 
considerable importance, for the amplitude of the funda- 


imental and four odd harmonics are in the proportions 
100:33:4:0:8:29:2720. | 


: 
$ 


CCF 


C 
A 


ó. 
. Exciting current in Amperes 


0˙8 


. Condenser current in Amperes 
o 
JJC 


N 
FCC 


A ANT | a 
JJC 


è a 
CON EELL 


Revolutions per second x by 7. (Frequency) 


Fic. 3.— Relation between Condenser Current and Speed cf 
Machine when Condenser is connected directly to Machine 
Terminals, and P.D. kept constant at 99 volts by varying the 
exciting current. | | 


Teste were made by keeping the P.D. on the condenser 
constant in each set of experiments, and observing the cur- 
rents taken by the condenser for different speeds of the 


Fia. 4.—Diagram of Connections for Experimenté represented in 
` . ' ‘Curves on fig. 5. | f "s 
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Fig. 5. — Relations between Condenser Current and Speed of 
Machine, when Exciting Current is constant and the P.D. ou 
the Condenser is kept constant at 100 volts by inserting uou- 
inductive resistance in series. i — 


generator. In one series of observations the condensers 
were connected directly with the machine terminals, except 
for the introduction of a hot-wire ammeter of low resistance, 
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The P.D. was controlled by varying the exciting current 
supplied to the machine from storage cells. 

A diagram of the connections is given in fig. 2, in which 
K indicates the condenser, a. the generator, v 
a voltmeter, 4, an ammeter in the exciting 
circuit, and A, the ammeter showing the 
condenser current. The results obtained 
are plotted in fig. 8, which shows the effect 
of varying the speed of the machine on both 
the capacity current taken by the condenser 
and the exciting current necessary to give a 
P.D. of 90 volts between the machine 
terminals, On the same diagram a line 0 A 
is drawn, indicating the relation between 
capacity current and frequency for a 
pure sine wave alternator. 

In a second set of tests the connections 
were arranged as shown in fig. 4, the excit- 
ing current being kept constant at several 
definite values, and the P.D. on the condenser 
maintained at 100 volts (R.M.S.) by regulat- 
ing a non-inductive resistance R in series 
with the generator armature. The results 
obtained are shown in fig. 5, which gives three 
curves corresponding with exciting currents 
048, 1:37, and 8:0 amperes respectively. 
The line © A again indicates the relation 
between normal capacity current and 
frequency. 

In each of the curves shown i in figs. 3 and 
5, the lower limits of speed were determined 
us the lowest at which the required P.D. 
could be obtained between. the terminals of 
the condenser when the resistance, R (fig. 4), 
was cut out, and the upper limits (except in 
tlie case of the 3-ampere exciting current) by 
the highest speed at which it was considered 
Bafe to run the machine. 

The characters of the curves in fig. 8 show 
in a striking manner the abnormal values of 
capacity current obtained from the Pyke and 
Harris alternator, and also illustrate the 
well-known fact that alternators can be 
excited by armature currents of leading 
phase. 

It will be seen from fig. 3 that, at the 
lowest and highest speeds obtainable, 28 and 
118 respectively, the condenser currents do 
not differ much from the normal values 
given by 
V 
10 b 
bot: at a frequency of 81 the eüksent is 6:15 
amperes instead of 2:3 amperes, the former 
being 2:68 times the latter. Well defined 
peaks also occur at frequencies 49 and 37 
respectively, and an inclination to a peak about 29 ~. The 


A = 


Fia. 7.—Current and P.D. Waves at different frequencies. Ex- 
citing Current constant at 1:37 amperes. Condenser P.D. 100 
volta, 


exciting current curve exhibits peculiar “irregularities at 
about the same frequencies, its tendency being to show 


minimum values where the condenser current curves show 
maxima, ‘This rule, however, does not appear to hold for 


the peak on the latter curve at frequency 49. 


Fig. 6.—Current and P.D. Waves at different uen. Condenser direct on 
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Fia. 8. — Current and P.D. Waves at ditterent 8 Exciting Current 


constant at 3 amperes. Condenser P. D. 100 volts. 


The frequencies at which the peaks occur on the con- 


1 1 
the ratiosof 1 ;_1. ; 4. 
denser current curve being in the ratios o MUT s 657 


and $5 , naturally suggested that they were dae to the 


third, fifth, seventh and ninth harmonics in the E.M.F. 
wave of the machine, and that at these particular speeds the 
circuit was in resonance with these components. This idea 
was confirmed by calculating the self-induction of the 
machine from the resonance formula 


hrp =1 
where 4 = inductance in henrys 


19 
F — capacity in farads = (ide) 


and p = 2x times the frequency of the harmonic con- 
sidered, and comparing the values thus found with the 
known inductances of the alternator. | 


d 
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The results are tabulated below :— 


Frequency of | 


| Calculated value Exciting 
Hesonstin of h. current. 
Fundamental. | Pardon 
8l | 2432 0 0087 029 
49 245 | 0 0086 l 1:06 
37 | 259 : 0 0076 125 
29 261 | 0 0075 | 22 


These show a progressive decrease of inductance with 
increase of exciting current, and the numbers obtaincd are 
in fairly close agreement with those got by secohm- 
meter and impedance measurements, which give values 
decreasing from 0'011 to 0:0077 as the exciting current 
changes from 0 to 2:25 amperes. 

The fact that the magnitudes of the peaks on the con- 
denser-current curve are approximately in the proportion of 
the amplitudes of the corresponding harmonics in the E. M. F. 
wave, suggests the possibility of analysing alternator curves 
by aid of a current-frequency curve such as that shown in 
fig. 3. 

The peculiar character of the curve between condenser 
current and speed led me to examine the wave forms of 
current and P.D. throughont the whole range of speed. This 
was rendered comparatively easy through the kindness of 
Mr. W. Duddell, who lent me his portable oscillograph for 
the purpose. In this instrument (which is all self-contained 
in a small box weighing only a few pounds) the wave form 
is viewed in a revolving mirror turned by hand, the illumina- 
tion being derived from a glow lamp usually run off the 
same circuit as the wave form under examination. The 
waves thus observed were sketched, and a few of them are 
reproduced in fig. 6. Some of the waves obtained under the 
conditions which give the curves in fig. 5 are shown in 
figs. 7 and 8. In each case these waves have been 
drawn to the same time-scale—i.r., base length inversely 
proportional to frequency—and in order to show the changes 
of condenser current, the maximum heights of the waves are 
made proportional to the R.M.S. values. 

In each of the figs. 6, 7 and 8, the wave forms marked 4 
are current waves, those marked v, P.D. waves, and the 
number between each pair gives the frequency of the funda- 
mental component of the E. M. F. wave. Only a selection of 
the many curves taken are given here, but they serve to show 
the progressive changes in the wave forms as the speed of 
the machine was varied. Examining those shown in fig. 6, 
it will be seen that the waves become more sinuous about 
the frequencies corresponding to the peaks in fig. 3, and the 
influence of the resonating harmonics is plainly visible. 
It is thus possible to derive a nearly pure sinusoidal 
curve from an alternator giving a very peaked wave- 
form by suitably resonating one of the components. The 
changes that occur in the current waves are more marked 
than those in the P.D. waves. It is also interesting to 
notice that the current waves taken at, frequencies on 
opposite sides of the high peak in fig. 3 are very similar in 
form, whereas the corresponding P.D. waves differ con- 
siderably in the way they cross the zero line. (Compare 
—'s 93 and 67; fig. 6.) 

The wave forms shown in figs. 7 and 8 were obtained 
under the conditions previously mentioned, viz., constant 
exciting current and constant condenser P.D. regulated by a 
non-inductive resistance in the main circuit, as shown in 
fig. 4. Here the P.D. waves are very similar to each other 
throughout the whole range of speed, but the current waves 
differ considerably, though not to the same extent as those 
in fig. 6. This is doubtless due to the inserted resistance 
checking the resonance effects, which would otherwise 
become important. At the lowest frequencies, however, 
where the added resistances become small, the shapes approxi- 
mate to the corresponding ones in fig. 6. (Compare ~’s 33 
and 27°5 of fig. 8 with ~’s 34 and 28°5 respectively of 
fig. 6.) It is also interesting to notice that all the curves 
in fig. ö show distinct indications of resonance. 

In conclusion, I would recall attention to the great im- 
portance of the higher harmonics of E. M. F. waves in alter- 
nating current supply systems, and the risks to which cables 
in such systems are subjected thereby. Although the capa- 


city of a network of cables may be far too small to produce 
resonance effects at the normal frequency at which the plant 
is operated, it is quite possible that the higher harmonics 
may resonate, for, a8 is well known, the capacity required to 
produce resonance in a circuit of given inductance varies 
inversely as the square of the frequency. The third 
harmonic will therefore resonate with one-ninth the capacity 
required by the fundamental, and the fifth harmonic with 
one twenty-fifth of that capacity, whilst the components of 
greater frequency require still less capacity. When it is 
kept in mind that a resonating component sends a current 
through the system, depending only on the ohmic resistance 
of the system and the magnitude and frequency of the com- 
ponent, it will be evident that currents and P.Ds. on the 
cables may become large quite unexpectedly. Small changes 
of speed, or change of inductance or capacity caused by 
switching on or off transformers or cables, may bring the 
circuit into resonance and subject the cables to serious elec- 
tric stress. 

My best thanks are due to Mr. Duddell for the loan of his 
oscillograph, and to Messrs. Duncalfe, Fasola, Harrold and 
Griffin, students of the Central Technical College, who have 
rendered very valuable assistance in carrying out the experi- 
ments here described. 


POWER SUPPLY FROM ALTERNATING 
CURRENT STATIONS. 


That all-important factor in the economy of a central 
station, the motor load, has of late years greatly absorbed . 
the attention of engineers, and in most direct current central 
stations large strides have been made in the direction of 
levelling up the load curve, and improving the load factor 
by the inducements offered to power consumers to replace 
their small steam and gas engines by electric motors. 

Single-phase alternating current stations have, however, 
been to a great extent debarred from entering the profitable 
field of power supply, by the prejudice which exists agaiust 
the single-phase motor. 

The advantages and disadvantages of this type of motor 
have been thoroughly discussed in many places. Although 
great improvements have bcen, and are being, made in 
starting methods and general efficiency, the direct-current 
motor undoubtedly finds the greatest favour in the eyes of 
both engineers and consumers. In order to compete in 
power supply on level terms with their direct current 
brethren, many alternating current station engineers are 
putting down direct current plant and mains especially for 
this purpose, and the following is an outline of the method 
which has up to the present been generally pursued. The 
installation of separate direct-current steam plant is, naturally, 
the system which first suggests itself, but it is questionable 
whether it is advisable to start in this manner, even in à 
district which promises great things in the direction of 
power consumption. | 

The fundamental idea should be to improve the load 
factor of the alternating current plant during the day ; and 
as has been shown by the County of London and Brush 
Provincial Company, this can best be effected by the use of 
motor-generators. This company started its direct-current 
power supply with motor-generators, and to meet the rapidly- - 
growing demand, installed large steam sets. There can be 
no doubt that in both large and small districts it is best to 
start with motor-generators. In the latter, very possibly 
the demand for power will not outgrow the amount that can 
be economically supplied in this way ; but in the former it 
is sure to, and when it shows signs of doing this, the time 
has come to instal steam plant. 

Transformation by motor-generators is necessarily some- 
what inefficient, especially at light load, but up to a 
certain point the improvement in the alternating current 
load factor nullifies the losses incurred in transformation, 
and shows a balance on the right side. The point where 
the losses begin to tell of necessity varies with the size of 
both the alternating steam plant and the motor-generators i 
and considering this, it is manifestly impossible to lay down 
any hard-and-faat rule as to when steam plant should be 
installed ; it can, however, be easily worked out for any 

- R 


918 


THE ELECTRICAL REVIEW. 


[VoL 48. No. 1,227, May 31, 1901. 


case, and as a matter of fact, the weekly return of costs will, 
if carefully gone into, tell their own tale. 

The accompanying diagram is taken from the article on 
the City Road station of the County of London and Brush 
Provincial Company, published in the ELEcTRICAL REVIEW, 
Vol. 46, No. 1,164. It contrasts the summer and winter 
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load curves of that station, and is of interest, as it points to 
the value of motor-generators for power supply on what was 
then a comparatively small scale. 

The rises in the two curves between 7.15 a.m. and 
1.15 p.m. in the case of the larger or winter curve, and 
between 7.45 a.m. and noon. on the smaller one, are chiefly 
composed of current supplied to the motor-generators for 
transformation to direct current at 550 volts, part of which 
was used for charging the battery, and the rest for the supply 
to the mains. 

It is obvious that these rises greatly improve the load 
factor, especially in the summer curve, which is generally the 
one that needs it most. The drops at 1.15 p.m. and noon, 
respectively, were caused by the motor-generators being shut 
down, the power load then being taken up by the battery. 
In the case of the summer curve, it will be noticed that if 
the power load after mid-day had been large enough to make 
it worth while, the motor-generators could have been run for 
it, and so have produced a flat topped curve, extending from 
8 a.m. to the time of maximum load at 9 p.m., or there- 
abouts. 

With a battery in parallel, motor-generators can be made 
very useful in filling up the hollows in a load curve; for 
instance, a8 the evening lighting load comes on, the power 
load can be gradually shifted on to the battery, keeping the 
load on the engines approximately constant ; also in the 
case of a very slow rising load, when it becomes necessary to 
put in another machine, which, in the ordinary way, would 
probably be running for some time comparatively light, 
the motor-generators can be made to take up the power 
supply from the battery, and so maintain the steam sets at 
an economical load.. ` 

A very useful feature of the motor-generator is the fact 
that it will motor or generate on either side with equal ease, 
and, if so designed, with equal efficiency. Use can be made 
of this feature during the hours of lightest load—that is to 
say, between midnight and 6 or 7 a.m., when the lighting 
load is almost negligible and the power load nil. 

Provided the battery is of a reasonable size in comparison 
with the station output, it should easily be capable of running 
the night load through a motor-generator for, say, six or 
seven hours, during which time nearly all the steam pipe 
could be shut down. "This, of course, only applies to stations 
where the night load is so small as to be considerably under 
the capacity of the smallest steam set. 
where the night load is large enough to keep an engine 
running at or near its maximum horse-power, it is more 
efficient to generate direct, and 80 save the losses inherent in 
a double conversion, and the inefficiency of the battery. In 
such a case, probably the most efficient arrangement is 


Naturally, in cases 


that of charging the battery at night. This should 
materially improve the load factor, and convert a very 
inefficient period of the 24 hours into one that at least pays 
its own way. Practically all the foregoing applies only to 
stations which are solely dependent on motor-generators for 
their power supply; when steam sets also are installed, 
another phase of the question is opened up. The power load 
is, of course, heaviest during the day time, and naturally 
the steam sets will be run to meet it. Tt is here that the 
flexibility of the motor-generator can be taken advantage of 
with the greatest effect. The steam-alternating plant can be 
shut down, and the load taken up on the moto. generators, 
which, of course, are supplied with power from the direct 
current steam sets. The load on most alternating current 


stations during the day time is inconsiderable, and should 


easily be within the scope of quite a small motor-generator. 
There is only one slight drawoack to this system, and that is 
the difficulty that is sometimes experienced in synchronising 
in anemergency. The power load is necessarily continually 
varying, and with it the voltage of the system, and therefore the 
speed of the motor- generators; however, this is not of extreme 
importance, as motor-generators being very light machines, 
will pull into step very readily, even under conditions where 
& comparatively heavy steam set would blow its fuse, or 
refuse to settle down. 

The battery is, of course, an indispensable feature where 
motor-generators are installed ; it is necessary, not only for 
starting the machines, but to act as a buffer when they are 
running the power load. In power supply, as in traction 
work, short circuits and other great rushes of current are of 
frequent occurrence, and a bad short circuit on mains unpro- 
tected by circuit-breakers, and being fed by a single motor- 
generator, means one of two things, either the motor-generator 
circuit-breaker will open, or the machine will be pulled out 
of step with the alternating plant, and blow its high tension 
fuse, in either case totally cutting off the supply. If the 
feeders are each protected by a circuit-breaker set to open 
below that of the motor-generator, this, of course, should 
not happen; but where wire fuses are employed on the 
feeders, the motor-cenerator circuit-breaker is almost sure to 
operate first, even if the feeder fuses be designed to blow con- 
siderably under its opening point. This is due to the well- 
known fact that the time lag of wire fuses is much greater 
than that of circuit breakers. 

A battery in parallel will, however, obviate all this 
trouble; the sudden increase of current will cause the motor- 
generator volta to drop, thus throwing almost the entire load 
on the battery, which, with its large reserve,of power, is of 
course more fitted to deal with the emergency. 

There is nothing very difficult in the simple running of 
alternating to direct motor-generators, but when they are in 
parallel on one side with the alternating steam plant, and on 
the other with the direct current steam plant, complications 
often arise which for the moment are apt to be confusing. 

It is obvious that the motor- generator forms a link 
between the two systems, so that a disturbance on the one 
is always more or less felt on the other. For instance, sup- 
pose two alternating sets are runniug in parallel, fairly 
loaded, supplying current to the mains and also to a motor- 
generator, the continuous current side of which is in 
parallel with the continuous current steam sets. Now 
suppose one of the alternating sets breaks down, and has to 
be immediately switched out. 

The overload on the remaining alternator will pull it up ; 
the motor-generator being synchronous will also drop its 
speed, and therefore its volts on the continuous current side ; 
this will cause a rush of current into it on this side, which 
will then motor and drive the alternating side as a 
generator; the machine thus temporarily taking the place 
of the disabled alternator. If at the moment there is plenty 
of power to spare on the direct current system, as there 
probably is owiug to the battery being in parallel, and if 
the capacity of the motor-generator is not greatly beneath 
that of the disabled machine, there should be simply a 
flicker on the lights, and a slight drop in the direct current 
volte. Of course under less favourable circumstances there 
might be a considerable drop in volts on both sides, but in 
any case the  motor-generator would be found very 
serviceable. All the above would take place automatically ; 
after the faulty machine was switched out, the motor- 


ee — —— — m € —À MÀ 


PPP N 
„ 


"m^ i 
SS 8 


Vol. 48. No. 1, 227, May 31, 1901.] 


THE ELECTRICAL REVIEW. 


f 


919 


generator direct current brushes would be rocked 
back from the forward position of generating, some 
resistance put in the direct current field circuit in order to 
raise the speed, and some taken out of the alternating side so 
as to raise the volts. The synchronising of another steam 
set could then be proceeded with, and the plant returned to 
its normal condition of running. There are many other 
cases like the above that might happen, and almost all of 
them can be met with equal facility. 


The usual switching gear for motor-generators consists of | 


the following :—On the alternating side: main switch, fuse, 
ammeter, field switch, regulating resistance and field 
ammeter. The voltmeters and synchronising gear would, of 
course, be that used for the alternating generators, unless 
the motor-generators are on a separate board, which is not 
desirable, as in emergency it is well to have all the switches 
and instruments near together. On the direc’ current side: 
a circuit breaker, set to open at about 75 per cent. overload, 


Starting switch, ammeter, voltmeter and field regulating 


resistance of wide range and many contacts. 

Whether a field switch is necessary or not is a matter of 
opinion. In the event of a “burn up” on th» direct current 
side it would, no doubt, be very useful; but, on the other 
hand, it is apt to be a danger in starting up, as unless it is 
interlocked with the starting switch it is quite possible to 
forget to close it before closing the latter. If a field switch 
is dispensed with, the field winding is best connected 
in short shunt across the machine terminals, in which case 
it is made alive on closing the circuit-breaker and starting 
switch; these should be in series in the positive side, and 
the negative, or outer, should be earthed throughout the 
entire system. It is advisable to place the direct current 
board in as close proximity to the alternating board as 
possible; the two boards have usually to be worked 
together, and the closer they are the better the work can be 
carried out. 

Starting up is performed as follows:—The continuous 
current brushes are rocked into the motoring position, the 


'eircuit-breaker and starting switch are now closed, the 


circuit-breaker first, care being taken that the direct 
current field resistance is all out, as this reduces the start- 
ing current to a minimum ; the alternating side field switch 
should now be closed, also the synchronising switch. The 
machine should now be brought into synchronism by the 
manipulation of the continuous current shunt regulating 
resistance, increasing or decreasing it according to whether 
the machine needs to run faster or slower. If, as is some- 
times the case, the resistance is too coarse to be of much use 
for delicate speed regulation, the motor-generator can always 
be brought into synchronism by very slightly rocking the 
continuous enrrent brushes, backward for more speed, and 
forward for less. | 

When synchronism is attained, the alternating main 
switch is closed, and the motor-generator is now running a8 
a motor on the continuous current side, and as a generator on 
the alternatiug side, in parallel with the steam sets, but doing 
no work. The continuous current brushes should now be 
rocked forward and some resistance taken out of the shunt 
until the machine has picked up the desired load. Resist- 
ance should also be taken out of the field on the alternating 
side, just as would be done when loading up a newly- 
paralleled steam set. A motor-generator should never be 
started up with the alternating field switch on, as the starting 
current is much greater, owing to the power absorbed by the 
eddy currents and hysteresis set up in the armature directly 
rotation takes place. 

Stopping is a simple matter ; after the load is taken off, 
either the circuit-breaker or the alternating main switch 
may be opened, it is immaterial which; the machine will 
now slow up, and if it be desired to stop quickly the alter- 
nating field should be left on, this having the effect of 
pulling it up much quicker on account of the reasons before 
stated. 

The above does not pretend to be the only solution to the 
problem of power supply from alternating current stations, 
but it is one that has been tried and found very successful. 
Local conditions, varying as they do, must of necessity be 


the determining factor in each separate case, but there is no 


doubt that the above system of motor-generators, alone or 
combined with steam sete, is one, the efficiency of which 


— 


recommends itself as a remedy for the trouble that many 


single-phase alternating current stations are suffering from, 


viz., their inability to hold their own in the great field of 
power supply. 
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NOTES ON THE THEORY OF SYNCHRONOUS 
MOTORS AND OF ALTERNATORS IN 
PARALLEL. | 


By ALEXANDER RUSSELL, M.A. 


THE ordinary theory of the working of an alternator 
whether acting as à dynamo or a motor gives results which 
in many cases agree very closely with experiment. For 
example, the well-known V curves, showing the relation 
between the excitation of a synchronous motor and the 
current through it, can be closely imitated by constructing 
the curves got by plotting out the lengths of a line in a 
triangle as an angle and a side vary. In addition the fall 
of P.D. at the terminals of an alternator on an inductive 
load and its rise on a condenser load are all satisfactorily 
explained. Electricians, therefore, rightly consider that it 
is à good working theory, and they find it helpful in practice. 
Occasionally, however, certain phenomena arise which can- 
not be satisfactorily explained by the ordinary triangular 
diagrams, and it is necessary to go back and examine the 
assumptions on which these diagrams are based. 

In the following notes a sketch is given of the elements of 
the mathematical theory of the synchronous motor and of 
alternators in parallel. ‘The results are illustrated by means 
of curves so that their meaning can be read at once by the 
engineer. Although these results are in accordance with 
every-day experiment, yet great stress has been laid on the 
theoretical assumptions involved, as these sometimes explain 
the anomalous effects which worry electricians. 

Consider the case of two alternating current machines 
running at the same speed, which are similar to one another 
in all respects, and suppose that they are connected together, 
one acting as a generator and the other as a motor. If we 
represent their E.M.Fs. by vectors, then if they differ in 
time lag by half a period they will be inclined to one another 
at an angle of 180°. If the excitations of the two machines 
be equal then the two E.M.Fs. will be equal, their resultant 
will therefore be zero, and there will be no current in the 
circuit. In order that power may be conveyed from one 
machine to the other there must be some current, and hence 
the vectors representing the E.M.Fs. must be inclined to one 
another at an angle. 

The E.M.F. set up in the armature of an alternator is due 
to the conductors cutting lines of force. For our purpose it 
ig convenient to divide these lines of force into two sets. 
One set is due to the resultant of the magneto-motive force 
of the current in the exciting coils, and of the current in the 
armature acting on the field magnets. The E. M. F. set up 
by the armature cutting these lines we will call the machine 
E.M.F. The other lines of force are only linked with the 
armature and are what Steinmetz calls the magnetic flux due 
to armature self-inductance. In some alternators the M. M. F. 
set up in the field magnet coils by the armature current is 
very small, and in this case we can consider that to a first 
approximation the machine E.M.F. depends only on the 
exciting current. In. other cases this assumption is 
inadmissible. It can be shown that with a leading current 
the effect of the armature reaction is to increase the number 
of lines of force in the field magnets and thus increase the 
machine E.M.F. On the other hand, a lagging current 
tends to demagnetise the field magnets." With a motor a 
leading current would tend to demagnetise the field magnets, 
and a lagging current, would strengthen the magnetism. 

In fig. 1 let o c represent the machine E.M.F. of the 
generator (E;) and o a the E. M. F. of the motor (Ez). Join 
A C and bisect it in B, then twice 0 B represents the resultant 
of ki and Es in magnitude and direction, and is the E. M. F. 
that drives the current round the circuit. 


* “Polyphase Electric Currents,” S. P. Thompson, p. 35 (second 
edition). 
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Since E, is equivalent to the vectors 0 B and B c, and E, 


to 0 B and B A, it follows that B A and B c are each equal to 


the voltage v between the connecting mains. 


Formula for the Voltage between the Bus Bars. 


If v be the P.D. between the bus bars and @ the angle of 
phase difference between the E.M.Fs. of the two machines, 
then 


v = En + E? — 2 E; E, cos 0} 4, (1) 
The maximum value of v is therefore ) (E, + Ez), and 
it has this value when cos 0 — — 1, że., when the phase 


difference between the two E. M. Fs. is 1809. In this 
case the two machines are acting in parallel so far as an 
external circuit connecting the bus bars is concerned. 
Hence, when two alternators whose E. M. Fs. on open circuit 


Fic. 1. 


are E, and E, are joined together, the P.D. between the 
connecting mains is generally less than 4 (FE, + kz). If the 
machines give E.M.F. waves of different shapes then @ can 
never be as great as 1809.“ 


Numerwal Examples. 


1. If the generator give a sine curve wave of E.M.F. 
whose effective value is 1,000 volts, and the motor gives a 
triangular wave of the same effective value, then, if the 
impedance of the armature of each machine is the same, the 
greatest value of v is 998°3. 

2. If the generator produces a sine curve wave, and the 
motor a rectangular wave, or vice versd, the effective value 
of the volts in each case being 1,000, then the maximum 
value of v is 9748. 


How the Driving E. M. F. in the Circuit varies with the 
Lag between the two Machines. 


The effective value of the E.M.F. prodacing the current 
in the circuit is represented in magnitude by twice o B, and 
in phase by o B (fig. 1). This, however, tells us nothing 
about the shape of the resultant wave. The extraordinary 
way in which the shape of the resultant wave alters as the 
two machines get out of phase is not fully appreciated by 
engineers, It varies even when the two machines are 
exactly similar to one another, provided the E.M.F. waves 
are not exact sine curves. | 

In fig. 2 the variation in the shape of the resultant of two 
exactly similar rounded E.M.F. waves is shown for the case 
of time lags of 15°, 30°, 60°, 90°, 120°, and 150? re- 
spectively. It will be seen that when the time lag is small 
we get a rounded wave, but when it is nearly 180? we get 
a very peaky one. The resultant of two peaky waves acts 
differently. When the time lag is small we get a peaky 
resultant, and when nearly 180° & very flattened wave. 
This change of shape of the driving wave of E.M.F. makes 
the angle of phase difference between it and the current pro- 
duced a variable quantity. It is therefore a somewhat serious 
assumption to make that the impedance of the circuit of the 
two armatures is a constant. The reactance is also a vari- 
able quantity for another reason. In most alternators the 
reluctance of the magnetic circuit of the exciting coils de- 
pends on the position of the armature, and hence the shape of 
the machine E. M. Fs. must depend on the phase of the current. 
SE AEN SRSA ES D dass. ER UE 


* “Theory of the Power Factor,” Electrictan, Vol. 44, p. 49, or 
Science Abstracts, 1901, p. 198. i i ea 


Distortion. of wave shape with load is caused by the machine 
E.M.Fs. not being exact sine curves and also by armature 
reaction. 


The Vector Representing the Current in the Circuit. 


If the circuit of the armatures of the alternator and the 
synchronous motor were non-inductive than the current 
vector would be represented in phase by oB (fig. 1). In 
general, however, the phase difference between the current 
and the E. M. F. is appreciable. Suppose that o k (fig. 1) 
represents this vector, and let the angle Bo K equal y, then if, 
following Mr. Steinmetz, we suppose that o k is in the plane 
O A C, the angle K 0 a would be the angle of phase difference 
between the current and the motor E.M.F., and the angle 
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Resultant of two rounded E.M.F. waves when their time lags are (a) 0°, (b) 15°, 
(o) 80°, (d) 609, (e) 90°, (f) 120°, (g) 150°. 


Fia. 2. 


: Time 


KOC would be the angle of phase difference between the 
current and the generator E.M.F. This would be true, if 
the waves which o 4, OC, and OK, represent were all sine 
curves, and in a few other very special cases. In practice it 
is not true, and hence we ought to have recourse to solid 
geometry in order to construct a graphical theory.“ For 
simplicity, however, we will make the assumption that they 
are in the same plane, and remember that we have sometimes 
to discount our resulta in practice. 


The Impedance of the Circuit of the two Armatures. 


Owing to the shape of the resultant wave of E.M.F. 
round the circuit varying with the phase differences between 
the E.M.Fs. of the alternator and the motor, and owing 
also to armature reaction, the impedance is a variable. 


Fundamental Formule for the Electrical Power Generated 
and for the Power given to the Motor. 


In fig. 1, oc = vector E. M. F. of alternator = F, 
OA = vector E. M. F. of motor = F, 


OK = the vector representing the current. 
AOC = the phase difference between 0 A and o c = 6. 
BOK = y = the angle of lag of the current behind the 


driving E.M.F., which is represented by twice 
O B. 
Let 1 be the impedance of the circuit of the two armatures, 
wi be the electrical power generated by the alternator, 
and w, be the power given to the motor. 


Wi = EI C cos K 0 0 

= ^ xs c08 y + mom(0—)]  — (2) 
Wg = E, C cos A 0 K 

= — - [E cos y + E oo8 (0 + y)). (8) 


The Vector Properties of Alternating Currents and other 
os quant HUN" by Dr. W. E. Sumpner. Proc, Royal Society, 
ol. 61, p. 488. 
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When the running is steady, equations (2) and (3) give 
us the relations between the various quantities involved. It 
is easy to show from (3) that the maximum value of 0 is 


; . E 
x — y, and that the maximum value of w, is se (E: — E, 


cos y). Hence the smaller the impedance of the circuit the 
greater the work the motor can do. It can also be shown 
that for a given load on the motor the machines will run in 
stable equilibrium, when 0 = w — y + a, where 


_ Wal E93 
cos a = E, E; + E, COs y (4) 
When 0 = x — y — a equations (3) and (4) are still 
satisfied, but the equilibrium is unstable. 

If E, be great compared to E; a may be greater than 
y and hence 0 may be greater than z. The generator in 
this case may be regarded as the leading machine. 


( To be continued.) 


FOUR MOTORS v. TWO. 


[COMMUNICATED. | 


THE question of how much power to put under a car, and 
how to distribute that power, has not appeared as yet to 
have exercised our minds in England to any great extent. 
Hitherto we have bought all our equipments, including 
trucks, from the States, and practically we have done as we 
were told in the matter of horse-power. 

Road after road has been started, and each one has 
followed its leader. 

Quite recently it was hard to find any electric road 
running long double-bogie cars, although it had been 
common practice on the displaced steam lines. Somebody 
from America had said that short single-truck cars were 
used over there, so only short cars were ordered, without 
any consideration of what the service would require, or of 
what the manufacturers could do. 

In the same way the 15-H. p. motor was supposed to be 
standard in the States, so it has been specified for almost 
every car in the kingdom, regardless of grades and other 
conditions. 

The consequence is that when we travel uphill on an 
electric car we do it at from four to six miles per hour, thereby 
lowering the average speed even more than the usual Board 
of Trade regulations for the line compel, unless we race down- 
hill against all regulations to raise it again. 

Before cars are ordered for any line, the local conditions 
should be studied most carefully, and the probable require- 
ments worked out. 

It i8 not necessary merely to run cars, but to run them to 
the best advantage from the points of view of (1) the public, 
(2) the traffic manager, (3) the engineer ; or the purse, the 
pocket, and the power-liouse. 

Now, the points of view of the public and the traffic 
manager should be one and the same, if the road is to be 
operated successfully. The public want to be taken from 
point to point as quickly and as comfortably as possible, and 
it is the business of the manager to see that this is done. 
The engineer desires to see his plant running with a good 
load factor, but not dangerously overloaded by the maximum 
demand ; and they all desire to keep down expenses—the 
public by getting the fares reduced, the manager by reducing 
running expenses, and the engineer by decreasing the cost of 
generation and maintenance of car equipments. Unfor- 
tunately, we take an unconscionably long time to change any 
of our methods, and we are too slow in discovering, or 
appreciating, perhaps, what other people have done to secure 
economy. 

In America (how sick we get of the word !) street railway 
men have been experimenting and debating for several years 
on the question of the advantages to be gained by putting 
four motors under long cars. "The long cars themselves have 
been accepted for some time, but there has been considerable 
controversy as to the motoring of these cars. 

At the Kansas Convention last year, Col. N. H. Heft read 


a paper in which he expressed his conviction that four motors 
were better than two in every case, and he based his conviction 
on tests extending over three years. In the discussion which 
followed, the majority of the speakers were in favour of the 
four motors. | 

In the Street Railway Journal for May are printed two 
papers on the power consumption of two and four-motor 
cars, read before the New England Street Railway Club in 
February. 

The first paper, by Mr. Pestell, E.E., of the Lynn and 
Doston Railway Company, shows that when identical motors 
are used in both cases, the power consumption of the four- 
motor equipment is about 20 per cent. greater than the two- 
motor equipment; but when four 87-H.P. motors were 
pitted against two 52-H.P. motors, there was very little 
difference in the power consumed per car-mile. The 
temperature of the two-motor equipment passed 100? C. in 
seven hours, being & rise of 94? C., while the rise in the 
four-motor equipment was only 66? C. in 11 hours. 

In the tests quoted in this paper, all cars were of the 
same length, and the tests were taken while the cars wore 
running in service, so we may assume that the conditions 
were equal, though nothing is said about the state of the 
rail, or whether the cars had been overhauled about the 
same time prior to the tests. 

Mr. Bigelow stated in his paper that four-motor cars 
would not suit his lines (Boston Elevated Company), but he 
was very particular to say that that was no reason why they 
should not be the best for lines running under other con- 
ditions. Increased acceleration and running speed is tne 
great advantage of four motors, and Mr. Bigelow said that 


this advantage would be useless to him, as the time now 


made is as fast as is allowed. 

One of his tests showed that the four-motor car took 68 
per cent. of the time required by the two-motor car to 
accelerate to 15 miles per hour, taking 64 per cent. more 
current to do it, but using this current for so much shorter 
time, that the extra energy required was 12 per cent. only. 
Other tests were not quite 80 favourable as this one. 

Both papers are unsatisfactory from the fact that the 
details of the tests are not full enough. For instance, we 
should have liked to know not only the kilowatt-hours per 
car-mile, but the maximum current during acceleration. 

Then Mr. Pestell does not indicate clearly how the four 
motors were connected on the several notches of the con- 
troller, and this point must have & very important bearing 
on results. 

Mr. Bigelow states that he conneoted his four motors to a 
K10 controller, so that they were never all in series, but we 
presume that on the parallel notches they were all in 
parallel. | 

It seems to us that, if four motors are to be tried against 
two, special controllers should be used by which the con- 
nections pass from four motors in series to two series of two 
in parallel, and finally to four in parallel. In this way the 
starting current ought not to be much greater than with 
two motors, and less energy would be wasted in resistances. 

Let us consider what we are going to gain or lose by 
selling our short cars, and buying double-truck cars with eight 
equal wheels and four motors, or perhaps maximum traction 
trucks with two comparatively powerful motors. | 

Our chief gain is greatly increased acceleration, and a 
speed on up grades which approximates to the speed allowed 
on the level. Taking a line five miles long with a 10 
minutes' service, 100 minutes being allowed for the round 
trip, you haveto run 10 cars. If you increase the accelera- 
tion after each of the many stops made in an urban service, 
and increase the speed on hills, it is safe to say that the 
10 minutes’ service could be kept up with nine cars. This 
one car off the road will go some way towards reducing tlic 
demand on the generating plant to what it was when the 
two-motor cars were used ; running expenses will be lightened 
by the wages of a driver and conductor, and one car less will 
have to be bought and maintained. 

Col. Heft asserted that consumption of power is actually 
less with four motors than with two, and he called the 
Westinghouse and General Electric Companies to bear out 
his statement. Nobody appeared to believe him, but it 
seems that Col. Heft took care not to have his motors too 
large, and to use a special controller, If these precautions 
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were taken, his results do not appear to be impossible. It 
cannot be denied that we treat our two-motor equipments 
badly. We bake them on hilly roads. We get double- 
decked cars, and we put under them the same motors that 
we use on single-deck cars. 

The average efficiency comes out fairly high, but the cost 
of repairs is heavy. 

It will be better to use double-truck cars, which will ride 
easily on any road, risk some extra power consumption, and 
give the motors a longer life. The cost of re-winding an 
armature would pay for many units. Failure of motors on 
the road means lost mileage, which means lost revenue, 80 
that if we can use four motors that will keep cool, and run 
more miles per day than with the two motors, we shall 
increase the receipts and decrease running and maintenance 
charges. 

It is difficult to understand the craze for maximum 
traction trucks (craze and trucks imported), unless one takes 
it as a token of shivering uncertainty; of timidity, in fact. 
It can be only à compromise between the four-wheel two- 
motor truck, and the double truck with four motors. If the 
high-power consumption of the four-motor equipment is 
feared, why not have two motors on two trucks with equal 
wheels and the idle wheels coupled to the drivers ? 

With the grades encountered on so many English roads it 
does not seem wise to throw away an ounce of traction. 

It is really very difficult to see how the maintenance of a 
four-motor equipment, outside the motors themselves, can 
be no more expensive than that of a two-motor equipment. 
Gears, armature and axle bearings have to be renewed after a 
certain mileage, whatever the equipment, so that the main- 
tenance of these parts must be twice as heavy for the four 
motors, We take it, therefore, that when Colonel Heft and 
others referred to maintenance charges the motors only were 
taken into account, and, of course, they are the most costly 
part of an equipment. "There is no doubt, however, that 
short cars on indifferent track depreciate very much quicker, 
and cost more to keep in order, than would long cars on the 
same track. This is true, of course, whether the bogies are 
* miximum traction " or equal wheeled. 

Even if it is found that 20 per cent. more power is used 
by the four motors, is that a sufficient reason for sticking to 
the old typ»? The cost of power is one of the smallest 
items in the total cost per car-mile, and if it is raised by 
the same percentage by which the output is increased (an 
unlikely thing), it will be more than balanced by the 
increased revenue resulting from quicker service, which must 
bring with it decreased running expenses if not increased 
receipts per car-mile. 

On a greasy rail, or a rail covered with snow, four driven 
axles have an advantage over two, the slipping at starting 
and while running being less. 

The curves given by Mr. Pestell show (if our deductions 
are accurate) that the two-motor car ran 56°61 miles in 
0'75 hours, averaging 9:8 miles per hour, while the two 
curves given for the four-motor cars give these cars an 
average speed of 11 and 11:1 miles per hour, or nearly 11 
per cent. increase. 

Everything points to the ideal long car with two trucks of 
short wheel base and equal wheels with a motor to each 
pair, the motor being designed especially for the duty, i.e., 
it will not be so large that it is running for the greater part 
of the time on the uptake of its characteristic, and it will 
not be so small as to be chronically baking its insulation. 
These remarks apply in the main to systems which include 
heavy and long grades, and not to the exceptional systems 
which are blessed with straight and easy roads; at least, if 
the latter are not of any considerable length. 


— — — ——— — 


PARLIAMENTARY COMMITTEES. 


YORKSHIRE ELECTRIC POWER BILL. 


Os the Committee resuming on 21st inst., Mr. Pemper, K.C., said 
that on behalf of the promoters, he was willing to be put under an 
obligation to avoid certain roads in the case of Bradford, Leeds and 
Shettield. He thought these great towns ought not to be permitted 
to staud in the way of the perfect and best use of a scheme of this 
kiud. At the same time there ought to be as little interference with 


the streets of these cities as possible. An arrangement of this kind 
had been entered into between the promoters and the corporations 
of Barnsley, Huddersfield and Halifax. 

The CHAIRMAN said they could leave the question and see if an 
arrangement could be arrived at. If not they would have to decide 
the question of wayleaves. The «question of canals and railways 
might remain an open one for the present. The general question 
remained whether the company would be allowed to supply the 
railway and canals within the areas of Sheffield, Bradford and 
Leeds. ; 

Mr. GEO. Grins, general mauager of the North-Eastern Railway, 
having given evidence in support of the Bill, 

Prof. SıLvanus THowPsoN, F.R.S., Past-President of the Insti- 
tute of Electrical Engineers, in reply to counsel, said he was of 
opinion that the area of supply was admirably planned aud the 
generating stations were well placed, while the estimates for the 
work were sufficient. As to wayleaves, an enterprise of that kind 
ought not to be hampered by having thrown upon it an unnecessary 
capital expenditure—which would compel the promoters to go a 
long way round a town. He thought that a densely-populated and 
busy district should be avoided, and he would leave the actual 
route to arbitration, and the clause in the Bill to that effect was 
entirely reasonable. 

The CHAIRMAN: Do you see any objection to binding yourself 
not to go into the centre of the towns, as I understand was done in 
the case of Huddersfield ? 

WITNESS: I see no objection. F 

Mr. CLAUDE BaGGALLAY, K.C., said the promoters were quite 
prepared to leave what he might call an “island” in the centre of 
Leeds and Bradford into which the mains should not go. 

The CHAIRMAN: Would you do the same thing in the case of 
Sheffield? 

Mr. BacGcauuay: I know of no reason why it should not apply to 
Sheffield also. 

Replying to Mr. GERALD FITZGERALD, the Wirngss said he was 
unable to say what the demands of the future would be, or the 
number of mains and size of them. The company could con- 
veniently run their mains to the east of the Midland Railway. In 
that case it would not be convenient to go outside Sheffield 
altogether. The road to his mind was in the southern part of the 
city, near the Midland Railway, a few yards to the eastward. The 
mains would come along the Chesterfield Road—there was hardly 
any population till coming within a few yards of the border. Then 
there would be & diversion towards the east, going not verv far 
from Norfolk Park, avoiding the population between the Midland 
Railway and the drill ground, going somewhere near White's Lane, 
and keeping generally to the east of the part where the houses are, 
passing near Nunnery Colliery and the Sheffield Canal. 

Mr. FirzGEraLp: You will take the usual period of five years to 
complete your works ?—I suppose so. 

Have you got any idea as to when you will be able to come to 
Sheffield ?—About two years. 

By that time Sheffield will have been ia posscssion of an electric 
undertaking for five years ?—Yes. 

Reverse the positions—supposing you had been in possession five 
years, would you not think it hard 1f the Corporation were to try 
and bring in a Bill to take two of your best customers away ?—I do 
not think it would be hard, it would depend on the price. 

The case for the promoters then closed, and Mr. BALFOUR BROWNE, 
K.C., addressed the Committee on behalf of the Corporation of 
Bradford. 


At a further sitting of the Select Committee under Sir William 
Houldsworth, to consider this Bill Mr. RoskRT HAMMOND, of 
London, was called on behalf of the opposing boroughs of Leeds, 
Sheffield, and Bradford, and expressed the opinion that the way- 
leaves asked by the promoters through these boroughs were 
unnecessary. With respect to the figures given by the promoters, 
he understood that £680,000 was to be spent outside the works on 
distribution, and that out of that sum transformers were to be 
provided. He thought the transformers a very heavy obligation, for 
the promoters had not only to transform the voltage, but to make it 
continuous. He took it that about £200,000 would be left for 
mains, yet Leeds had spent £161,000 on mains, and had not got them 
everywhere, while Sheffield had spent £133,000 on mains. In his 
opinion, the promoters had under-estimated the costs of distribution. 
He considered that the boroughs like Leeds could supply more 
cheaply than a company at a distance. He thought the question of 
the supply of electricity to railways was one of public policy. 

Questioned by the CHAIRNAN as to whether he thought if the 
Corporation could supply more advantageously the railways would 
come to them, WiTNESss said what the boroughs were afraid of was 
being squeezed out by unfair competition. 

In further examination, Witness said that Sheffield was doing 
its utmost to bring its electrical undertaking up to a high state of 
efficiency. The Corporation of Leeds were endeavouring with 
success to meet the latest developments in electrical science, and he 
had accompanied their engineer to France for the purpose of 
investigation. 

Mr. Cnarrock, electrical engineer to the Corporation of Bradford, 
described the various steps which had been taken by the Corporation 
to make theír electrical undertaking efficient, and expressed the 
opinion that with their extended powers Bradford would be able to 
meet all demands. . 

In cross-cxamination, Witness said the Bradford Corporation 
sold electricity to the Lancashire and Yorkshire Railway at 1d. per 
unit, and he could not admit that that resulted in a loss. He 
regarded the undertaking as a whole and averaged the profitable 
and unprofitable customers together. g 

Mr. J. H. Cox, city surveyor for Bradford, expressed the opinion 
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that it was an impracticable suggestion that the promoters should 
bring their mains within half a mile of the Bradford Town Hall. 
What Bradford wanted was to be treated inan exactly similar way 
to Liverpool and Manchester in the South Lancashire Power Bill, 
and be totally excluded from the operations of this Bill. They 
were prepared to give the promoters wayleaves at the extreme 
west and east of the borough. 

Replying to the CHAIRMAN, WIrNEss admitted that if the Com- 
mittee refused wayleaves to the promoters for the county boroughs, 
it was quite possible that in course of time the boroughs would 
extend their boundaries, and that the protection which might be 
now given would prove no protection at all. 

Mr. Watson, the waterworks engineer to the city of Bradford, 
asked that in the event of the Committee allowing wayleaves, there 
should be an electrolysis clause. 

Mr. FITZGERALD addressed the Committee on behalf of the 
Sheffield Corporation, and pointed out that in 1898 the Corporation 
acquired the undertaking of the Sheffield Electric Lighting and 
Power Company at a heavy expenditure, and subsequently they had 
spent considerable sums of money in perfecting the undertaking 
and making it efficient to meet all requirements. The Corporation 
were in the position to generate electricity at the minimum of cost. 
The promoters of the South Yorkshire Bill had agreed not to come 
inside Sheftield, and they asked that the same should apply to the 
Bill now before the Committee. They asked that, after spending 
so much money, the company should not be allowed to compete for 
the custom of two of their best customers, the railways and canal 
companies. If the promoters only wanted to join hands with the 
Derbyshire and Nottinghamshire Company, they could do it just as 
well by going through Handsworth and Rotherham, and could do so 
more cheaply. No attempt had been made to show that Sheffield 
had failed in its duty with reference to the supply of electricity, 
and consequently he asked that they should be excluded from the 
operations of the Bill. 

Mr. S. E. FEDDEN, chief engineer of the electrical works of the 
Sheffield Corporation, gave evidence, and said that £400,000 had 
already been spent on the works, while there was a contemplated 
expenditure of another £600,000. They were changing their system 
to the polyphase alternating system, and would be able to cope with 
all demands that might be made for power by the manufacturers, 
and they would be in quite as good a position to supply as the 
promoters of the Bill. The charge now was 2d. per unit for power, 
with a reduction of 25 per cent. if a motor was used for 45 hours 
per week, and there would in the future be a further reduction. 
The Corporation had done all in their power to encourage the use 
of electricity in the city. 

Mr. R. STYRING, the chairman of the Electric Lighting Committee 
of the Sheffield Corporation, stated that in 1898 the Corporation 
paid £299,323 for the undertaking of the Sheffield Electric 
Lighting and Power Company. Witness pointed out an alternative 
route which the company could take to join up with the Derbyshire 
and Nottingham Company. The pertinacity of the company in 
wishing to come through Sheftield made them suspicious. 


At a sitting of the Committee on 23rd inst. evidence was given in 
opposition to the Bill on behalf of the Leeds Corporation. 

Mr. H. Dickinson, the chief engineer and manager of the elec- 
tricity supply depot at Leeds belonging to the Corporation, stated 
that they took the undertaking over from the House-to-House 
Electric Supply Company in the year 1898. They paid £388,000 
for the works, and they had since spent an additional £170,000, and 
when they had completed their extension they would have spent a 
totalof about £700,000. On behalf of the Corporation he wished 
to say that they objected to the Yorkshire Company laying mains 
through Leeds. i 

Mr. Alderman REGINALD WiGRAM, the chairman of the Electric 
Lighting Committee, gave similar evidence. 

Mr. PemBer, K.C., followed, and replied on behalf of the pro- 
moters, and said he submitted with all deference that he had 
shown expediency in the case, and that Parliament ought to give 
the promoters a wayleave through Sheffield, Bradford and Leeds. 
Many of them argued that municipal trading was questionable, 
but municipal trading plus monoply was intolerable. This 
question of wayleave was not a question of competition 
at all It was merely a question of transit through a town. 
The principle of wayleaves had been established by Parliament, and 
was one of the recommendations of Lord Cross's Committee of 
representatives of both Houses of Parliament. He could not say 
which route he was going to take until he knew what demands 
would be made upon them for the current they wished to sell. 
Personally, he thought the right thing for the Committee to do 
was to give the wayleaves without regard to prohibited areas 
and leave the Board of Trade to decide whether a particular route 
proposed by the promoters through Sheffield, Bradford, and Leeds 
was a practicable one or not. If the promoters were to serve the 
public they should be allowed to get the wayleaves, but if not, they 
should be excluded, but he strongly submitted that the present Bill 
was in the public interest. 

After consulting in private, the CHAIRMAN announced that the 
Committee had decided that the preamble of the Bill was proved. 
With regard to wayleaves, they would not exclude Bradford, Leeds, 
or Sheffield, but they desired to express the opinion that they 
would like to see a prohibited area in each of these places agreed 
upon in a clause to be brought up after the holidays. The 
reason they left it to agreement was because they felt that 
any definition that they might give might be open to objections, 
and it was very probable that the prohibited area might be 
arranged by agreement between the parties. If no agreement was 
arrived at in any of these cases, the Committee would be prepared 


to deal with it. With regard to the railways and canals, they 
passed the Bill as it stood. It was understood that Leeds, Sheffield 
aud Bradford would be put in the third schedule, and covered by 
40 B. With regard to Hudderstield and Barnsley, they did not 
know what had happened. 

It was stated that so far as those places were concerned a settle- 
ment had been arrived at. 

Mr. BAcGaALLAY said Barnsley was a place where a prohibited 
area had been agreed upon. 

It was stated that Halifax had boen dealt with in a like manner. 

Mr. Batrour Browns intimated on behalf of the county boroughs 
— Sheffield, Leeds and Bradford —that he had received instructions 
to say that the Corporations would withdraw from the inquiry 
altogether, and that they reserved themselves to oppose in the other 
House. 

The Committee then decided to consider the question of pro- 
hibitive areas, and ordered the room to be cleared for that purpose. 

On the reassembling of the public, the CHAIRMAN said that in the 
case of Hudderstield, Halifax and Barnsley, prohibitive areas had 
been agreed upon by the parties, and with regard to Sheffield, Leeds 
and Bradford, the Committee wanted from the promoters a clause 
undertaking that there should be a prohibitive area of a mile from 
whatever place they could suggest—either the Town Hall, or the 
cross, or the centre of the city. He hoped there would be no 
difficulty about the matter. ; 

Mr. BAGOALLAX: There will be no difficulty. 

Mr. Frere: Parliamentary agent for the promoters pointed out 
that in Leeds and Sheffield it would be impracticabte to fix a mile 
radius, as the local conditions were peculiar. 

Mr. BAGaALLAY: You mean something equivalent in area to the 
mile radius, but different in shape. 

Mr. FRERE: Yes. 

The CHAIRMAN intimated that the Committee wanted the pro- 
moters to bring up something in harmony with their decision. They 
did not confine them to details. 

Mr. FRERE said that although their opponents had retired, he 
would send them a copy of the clause after they had drawn it up. 

The Committee declined the application of the Corporation of 
Dewsbury to put an electrolysis clause in the Bill. 

The Committee adjourned till Tuesday, June 11th. 


EccrLEeSs CORPORATION BILL. 


On 22nd inst. a Select Committee of the House of Commons, pre- 
sided over by Mr. Heywood Johnstone, considered an omnibus Bill 
promoted by the Eccles Corporation, under which powers were 
sought to reconstruct existing tramways and make new ones, and to 
widen the streets. It is proposed that the tramways shall be run 
by the Salford Corporation. 

Mr. RAM, K.C., who appeared for the promoters, explained that 
the tramways were now owned by the Eccles Corporation, and the 
proposal was to double the line which went to Manchester. He was 
prepared to adopt the overhead system for working the line, and 
there could be no doubt that the trams would be an advantage to 
the locality. 

Mr. Hickson, the town clerk of Eccles, gave particulars as to the 
tramways, which he said were laid down in 1877, and were leased 
to the Manchester Carriage and Tramways Company until the com- 
mencement of this year. The borough of Salford was to work the 
tramways,and was to pay interest on the capital expended by 
Eccles; the estimated cost of constructing the lines was £65,000. 

The only opposition to the Bill was that of certain owners of 
property, and the Committee, after hearing evidence, pa:sed the 
tramway part of the Bill. 


West CUMBERLAND ELECTRIC TRAMwWA LS BILL. 


A LARGE tramway scheme contained in the West Cumberland 
Electric Tramways Bill occupied the consideration of Mr. Seale- 
Hayne's Committee of the House of Commons several days last 
week. 

Mr. Batrour Browne, K.C., in opening the case for the pro- 
moters, said that a body of gentlemen proposed to form a company 
to construct the line, and the share capital would be £490,000 in 
shares and £100,000 borrowing powers. The trámway would be 
31 miles in length, and would be worked by electricity. The com- 
pany also took power to erect a generating station, from which they 
would be prepared to supply electricity for public and private pur- 
poses within certain limits. They also took powers to make roads 
and effect other small improvements in connection with the tram- 
ways. The tramway service would begin at Cleator Moor and end 
at Sillett. The gauge would be 4 ft. 81 in., and the line would be 
divided for the convenience of the local authorities who might 
desire to purchase, into 17 separate tramways, and it would mostly 
ruu along the public road. It would serve 15 important villages 
and five important towns, containing altogether a population of 
68,000 persons, aud the whole district to be served had a population 
of 120,000. The estimate for the generating stations and works 
under the Bill amounted to £361,597, and the scheme had prac- 
tically the unanimous support of the whole district, for the Cleator 
Moor Council were only opposing on one point. 

Mr. F. KELLY, clerk to the Maryport Council and the Maryport 
Harbour Commissioners, gave evidence as to the need of further 
travelling facilities and to the unanimous support accorded the 
scheme by the people in the locality. 

Mr. ALFRED FOowLER stated that he prepared the e:timate; for 
the scheme, and considered they were all well within the mark. 
The opposition of the Cleator Moor Council was in reference to the 
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bridge at that place, which they wanted the company to widen. 
The width of the bridge now was 25 ft. 6 in., and he did not con- 
sider there was any necessity to widen it. 

Several members of the Cumberland County Council were called, 
and stated that in their opinion there was no necessity to widen 
the bridge. 

Mr. R. RoBERTS, surveyor to the Cleaton Moor Urban District 
Council, was called by Mr. WEvpERBURBN with reference to the 
bridge, and contended that it was dangerous for the tramway 
company to monopolise all but 8 ft of the bridge. 

Other evidence of a like character having been heard, 

The Committee decided that the preamble of the Bill was proved, 
aud that there was no necessity to widen the bridge. 

The Bill was ordered to be reported for third reading, but 
the question of what price the compauy should charge for electricity 
was ordered to be held over for the further consideration of the 
Board of Trade. 


UNDERGROUND RAILWAYS. 


AT the commencement of the sitting of the Joint Committee on the 
Underground Tube Bills, of this session under the chairmanship of 
Lord Windsor, on Friday, 

Mr. FITZGERALD, on behalf of the London County Council, said 
that it had been asked that the report of the London County 
Council should be printed and circulated before the next sitting of 
the Committee. He had to state that there was no report, but the 
Council were prepared to give evidence, and that evidence would be 
ready by June 14th. 

Lord KnutsForp said that all they wanted was to be furnished 
with a précis of the evidence to be given. 

Mr. FITZGERALD eaid he would see that this should be done. 

Kina's Roap Ral1LwAY.—Mr. BaLFourR Browne, K.C., said that 


he appeared with Mr. Moon on behalf of the King’s Road Railway, . 


aud he thought that he would be able to show that the proposed line 
wuld give great facilities to the public. The route commenced at 
Fcl Brook Common, Fulham, and ran through a densely populated 
district of which King’s Road was the main artery, and it finished 
at Victoria There was no railway opposition. He thought that 
Victoria was the most important centre of distribution in London, 
for they got into touch with more than half the railways in London. 
There was another important line which would be proposed at a 
later stage, which was the West and South London Junction 
Railway, and which we intended to run from Paddington to past 
the Oval on the south side of the Thames. This line crosses the 
King’s Road Railway at Victoria Station, and an arrangement would 
be made to form an exchange station. Beyond the fact that they 
would interfere with the omnibuses, he did not know of any other 
opposition. He did not think they would compete with the 
11 Railway, but they would rather act as a feeder to that 
ine. 

Mr. Raprorp LESLIE, M. I. C E., said that he was in the office of 
Sir J. Wolfe Barry, and had assisted Mr. Arthur Barry, in 
connection with the line. They proposed having a station at 
the terminus in Wandsworth Bridge Road, and one at Beau- 
fort Street, Sloane Street, Manor Strect and Victoria. He 
found that from inquiries made in 1886 by the London County 
Council 80 omnibuses passed along the King’s Road per hour, and 
since then the number had largely increased. People living in 
Walham Green who wanted to go to Victoria had to go by omnibus 
or by the circuitous route by the District Railway through Earl’s 
Court. The length of the proposed railway was two miles and six 
furlongs. At present it would take 20 minutes upon the District 
Railway, but it would not take longer than ten minutes on the new 
line Arrangements would be made for an interchange station with 
the proposed West and South London Railway. 


In answer to Lord KN TTS FORD, WiTNESS said the size of the 


tunnel proposed was 11 feet 6 inches, and there would probably be 
a uniform charge for tickets. The question of having a larger tube 
since the Vibration Committee had sat had not been considered. 

Questioned by Sir J. Dickson-PoynpERr, WITNESS said he believed 
that a good many omnibuses ran between Eel Brook Common and 
Putney, but the reason for their terminating at Eel Brook Common 
was because of the many important roads centring on that point. 

In reply to Mr. AsHTON, WITNESS said that there would be com- 
munication between that railway, vid the West and South London 
Junction Railway, with the District Railway at Victoria, 80 that 
passengers could get to the City. 

By a MEMBER of the Committee: He thought he preferred that 
vhe line should be made under the street rather than under the 
houses in King's Road. 

Mr. BALFOUR BnowNE: It would be cheaper. 

Mr. BALFOUR, the surveyor to the Duke of Westminster, went 
into the witness box in opposition to the scheme, and said that 
property on the Grosvenor Estate had been injured by the construc- 
tion of the Central London Railway. He attributed the injury 
done not so much to vibration as from the fact of the sub-soil 
being drained. That did not apply so much to the tunnel, which 
Mo constructed under great pressure, but in the construction of the 
stations. 

Lord Ksursronp: We should have to give up constructing rail- 
ways in London altogether then. 

Witness said that his point was that they would construct a 
railway which would be inconvenient to the tenants of Grosvenor 
estate, and there would be no correspondent advantage to them. 

Mr. BALFOUR Browne said with regard to the opposition, if it 
was blue clay there would be no necessity for pumping, and if 
gravel, then the work would be done under pressure. After all, 


what the Committee were considering then was the question of 
route. 

PICCADILLY AND City Rairway.— Mr. Batrour BROWRE, K.C, 
next opened the case for the Piccadilly and City route, and said that 
it was a line with regard to which he need not call any local 
evidence. The line started from an end-on junction with the North- 
East London Railway at Cannon Street. Then it would go to 
Ludgate Circus and on from there to the Law Courts, where there 
would be subways; then to Wellington Street, Strand, where they 
would be able to make an interchange with the Great Northern and 
Strand Railway which was sanctioned two years ago. From 
Wellington Street they would go to Charing Cross, where there 
was to be astation, and then they proposed to go on and make an 
end-on junction with the Brompton and Piccadilly Railway. If the 
Brompton and Piccadilly Railway did not want to have that 
junction it would be possible for the promoters to get a through 
route to the West by joining up with the Hammersmith and Charing 
Cross line which was been promoted. That railway was 
anxious that this line should be joined up, but he was prepared to leave 
it to the Committee whether or not they should form a junction 
with the Brompton and Piccadilly Railway. 

Sir Douaras Fox, engineer to the scheme, said the liue was a 
prolongation of the proposed North-East London Railway, and was 
promoted by the same persons. The directors of the two companies 
felt that it was necessary in dealing with so expensive a piece of 
line as the Piccadilly Circus, that there should be some through 
route in order to make the traffic a fairly paying one. The first 
station would be at Cannon Street, and they would carry the line 
along Carter Lane so that there should be no interference with 
St. Paul’s Cathedral. The second station would be at Ludgate 
Circus, where they would give facilities to the public by putting 
stairs on the two sides of the road. The third station would be the 
Law Courts station, and they were now discussing with the 
authorities the question of putting in a subway from the railway to 
the Law Courts, and also a subway from the Law Courts to the 
Temple. The fourth station would be at Wellington Street, where 
they would interchange with the Great Northern and Strand 
Railway, which had been authorised, and there would also be a 
station at Lowther Arcade, where they would join up with the 
Baker Street and Waterloo Railway, and hence would go on to 
Piccadilly Circus. 

The CHaIRMAN asked if witness was going to press for the end-on 
junction with the Brompton and Piccadilly Railway, for if he was 
not it seemed no good going into that matter. 

Mr. Batrour Browne said the position was that Sir Douglas 
Fox tbought there ought to be an end-on junction with the 
Brompton and Piccadilly Railway, but if the Committee would not 
allow it, then then they would make a junction with the Hammer- 
smith line. 

After some discussion between counsel, the point was not gone 
into further. 

WITNEss, continuing, said that, under any circumstances, they 
would require a station at Piccadilly Circus. They preferred to 
work witk the Brompton and Piccadilly Railway if that company 
would work with them, but if not, they could go to the other. 

Replying to Lord KNUTSFORD, the WiTNEss said they asked for 
powers to construct a 13 ft. 6 in. tube, but the idea was not to 
exceed 13 ft. The Hammersmith and Charing Cross line proposed 
to take the same powers. He thought it had been clearly shown 
that, for through traffic, there must be a 13-ft. tube. 

Replying to Mr. LANCASTEB, WITNESS said there would be no 
difficulty in making an end-on junction with the Charing Cross and 
Hammersmith Railway. 

No further evidence was taken in support of this Bill. 

SourH AND WEST LONDON Junction HRainwav.—Mr. BALFOUR 
BROWNE next opened the case of the South and West London 
Junction Railway, which he said consisted of four sections. The 
first one was from Bishop's Road, north of Paddington Station, and 
terminated at Marble Arch. No. 2 began at Marble Arch, and ran 
down to Victoria, and with regard to that section, he might say 
that they had made arrangements to carry it under the Park instead 
of going under Park Lane. No. 3 would be from Victoria to 
Vauxhall, and No. 4 would run under the river, past the Oval and 
terminate in the Camberwell New Road. At Paddington it was 
proposed to have a subway to connect them with the Great Western 
Railway, and at Victoria they would have an interchauge station 
with the King's Road line, and by subways would be able to reach 
the District and London and Brighton Railways. The route wasa 
most important one, and he understood that the Metropolitan Rail- 
way Company and the District Railway Company would seriously 
oppose it on the ground of competition, and there was no doubt it 
would be a competition. He might mention that they would be 
able to have an interchange station at the Marble Arch with the 
line which had been authorised to go from the Marble Arch to 
Cricklewood. At first the company had proposed to have their 
generating station at Paddington, but in consequence of the 
opposition of the Paddington Borough Council they now proposed 
to make their generating station at Camberwell New Road, and 
schedule land for the purpose. Singularly enough, the City and 
Brixton Railway Company had also scheduled the same piece of 
land, but their Bill was not before that Committee. . 

Mr. ARTHUR JOHN Barry, partner in the firm of Sir J. Wolfe 
Barry, engineer for the line, described the route in detail, and said 
that with the proposed new tube railways this line would have 
connections with 17 different railways. 

Mr. BaaGaLuay cross-examined Witness for the purpose of 
showing that the line was one which would be one of practical 
convenience to the public. 

Sir DovarLas Fox, on behalf of the North-West London line, 
objected to the proposed line crossing under that company’s line 
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near the Marble Arch, although they were willing to allow an end- 
on junction. 
The Committee adjourned till June 11th. 


ELECTRIC LIGHTING PROVISIONAL ORDERS. 


Tue Electric Light Provisional Orders, Nos. 2, 3, 4 and 5, came 


before Mr. Lowther, the chairman of Ways and Means of the 
House of Commons, on 23rd inst., as unopposed measures and were 
ordered to go forward, 

No. 2 Bill contirmed provisional orders to the following 
authorities :— 

Abertillery Urban District Council, in the County of Monmouth. 

Aspull Urban District Council, iu the County of Lancaster. 

Britton Ferry Urban District Council, in the County of Glamor 
gan. 

Cannock Urban District Council, in the County of Stafford. 

Ebbw Vale Urban District Council, in the Counties of Monmouth 
and Brecon. 

Faversham Corporation, in the County of Kent. 

Llandaff and Dinas Powis Rural District Council, in the County 
of Glamoryan. 

Llangollen Urban District Council, in the County of Denbigh. 

Neath Corporation, in the County of Glamorgan. 

Tredegar Urban District Council, in the Counties of Monmouth 
and Brecon. 

The Contirmation Bills for Provisional Orders 3 and 4 were also 

ed. Particulars were given in the ELECTRICAL Review of May 

17th of these Bills. They referred to the local authorities of 
Birstall, Cheshunt, Hindley, Honley, Standish-with- Langtree, 
Stratford - upon - Avon, Dorchester, Felling, Frome, Lichfield, 
Mitcham, New Hunstanton, Northtleet, Skipton, Atherton, Benwell 
and Fenham, Beverley, Chesham, and the Isle of Wight Electric 
Light aud Power Company. 

The Confirmation Bill for Provisional Order No. 5 dealt with the 
following Bills :— 

Macclesfield Corporation, in the County of Chester. 

Ripon Corporation, in the West Riding of York. 

Todmorden Corporation in the West Riding of York. 

Trowbridge Urban District Council in the County of Wilts. 

Ware Urban District Council in the County of Hertford. 

Welliogborough Urban District Council in the County of North- 
ampton. 

Wellington Urban District Council in the County of Salop. 

Widues Corporation in the County of Lancaster. 

Wisbech Corporation in the County of Cambridge. 

Workington Corporation in the County of Cumberland. 


- 


BLACKBURN CORPORATION BILL. 


THE Omnibus Bill of the Blackburn Corporation came before 
Mr. Lowther, the Chairman of Ways and Means, in the House of 
Commons on 23rd inst., as an unopposed measure, and was ordered 
to be reported for third reading. The Bill gives power to recon- 
struct about five miles of existing tramways and construct between 
three and four miles of new tramways. Power is also taken to 
obtain running powers over the Blackburn, Whalley and Padiham 
Light Railway Company's line, and to grant the company running 
1 over the Blackburn lines, and also to purchase the company's 
ines in Rishton, should it become insolvent. The estimated cost 
of the tramway works under the Bill is £152,000. 


LirrLEBOROUGH TRAMWAYS. 


PnRoor of compliance with Standing Orders has been given before 
the Examiner of the House of Lords in respect of the Order autho- 
rising the Littleborough Urban District Council to construct tram- 
ways within the Council's area. The tramways scheduled are 
respectively 1 mile 1 furlong 0:70 chain, and 1 mile 5 furlongs 1:83 
chains in length. 


MIDDLETON AND CHADDERTON TRAMWAYS. 


Tun Tramways Confirmation Order Bill has passed the Examiner of 
the House of Lords iu respect to compliance with standing orders. 
The Bill authogises the Corporation of Middleton aud the Urban 
District Council of Obadderton in the County of Lancaster, to con- 
struct tramways within the Borough and Urban District. 


Hype T8AMWAYS. 


Tas Examiners of Standing Orders in the House of Lords have 
found the Orders of the House complied with in regard to the 
Tramways Connrmation Order, under which power is given to the 
Hyde Curporation to coustruct certaiu tramways within the borough. 
The Bill coutaius clauses for the protection of the Oldham, Ashton 
and Hyde Electric Tramways, Limited. | 


MANCHESTER CORPORATION BILL. 


Ox 2?nd inst. the Examiners of Standing Orders in the House of 
Commons found that the Orders of the House had been complied 
wito by the promoters of the Manchester Corporation Bill, which 
authorises the Corporation amongst other matters to make various 
tramway extensions. The Bill, which has already passed the House 
of Lords, will now go to the House of Commons for second reading. 


NorrixGg HILL ELECTRIC LIEHTINd COMPANY. 


THE Bill of the Notting Hill Electric Lighting Company came before 
the Chairman of Committee of Ways and Means of the House of 


‘Commons on the 23rd inst. as an unopposed measure, and was ordered 


to be reported forthird reading. The Bill authorises the company to 
take certain lands and buildings situated in the parish of St. Mary 
Abbotts, Kensiugton, known as No. 14, Napier Road, with the 
nursery gardens in the rear, and certain other lands, houses aud 
stables in the same parish known as Nos. 9, 10 and 11, Holland 
Mews, and to erect aud work a generating station on such lands. 


CHERETON TRAMWAYS., 
THE Tramways Confirmation Order (No. 3) came before the 


Examiner of the House of Lords on 22ud inst. Powers are given 


under it for the Cheriton Urban District Council to construct 
several small lengths of tramway within the Council's area. The 
Bill was committed for second reading. 


COLCHESTER TRAMWAYS. 


THE Tramways Confirmation Order Bill referring to the Corporation 
of Colchester, passed the Examiner of the House of Lords, aud 
will go to second reading. Powers are asked to construct four 
lengths of tramways, No. 1 being 1 mile 7:43 chains in length; 
No. 2, 1 mile 1 furlong 8:48 chains; No. 3, 5 furlongs 1:82 chains 
No. 4, 2 miles and 3:26 chains. 


LEGAL. 


THE RIVER PLATE CONSTRUCTION COMPANY, LIMITED, JAMES 
CAPEL & Co., AND CHAS. BRIGHT. 
Mr. CHAS. BRIGHT appealed from the order of Mr. Justice Farwell, 
to the Court of Appeal on 22nd and 23rd inst., and argued his appeal 
in person. 
The appeal was dismissed with costs. 


— ae mea | 


CORRESPONDENCE. 


The British Press and British Industry, 


Being closely connected with one of the chief manu- 
facturers in this country, and having had frequent occasion 
to inquiry into the reasons why preference is continually 
being given to foreign-made machinery, I should like to 
corroborate the statements contained in your article of thie 
10th inst., under the above heading, and to disagree with 
Mr. T. W. Sheffield’s letter in your issue of the 24th inst. 

Speaking generally, there is very little favour shown 
towards the manufacturers of this eountry, and at the 
present time I am not far wrong in saying that there is a 
distinct inclination in favour of foreign-made machinery 
among the managers and engineers of private firms, iron and 
steel works, shipyards, &c., all of them large buyers of elec- 
trical plant. , 

The same remarks apply to the public generally, but in 
their case the municipalities have greater difficulty in showing 
this preference. 

In my opinion, this is largely due to the influence of the 
British press, who have assumed, and have succeeded in 
grafting into the public mind, that the electrical manu- 
factures of other countries exceed in excellence those of our 
own. Consequently, when tenders for foreign- made 
machincry are compared with tenders for home-made manu- 
factures, provided the price of the former does not consider- 
ably exceed that of the latter, there is a secret feeling of 
preference shown towards acceptiug the tender for the forcign- 
made machinery. 

In fact, it is to my knowledge that, in some cases. tenderers 
for foreizn-made machinery have ben asked to lower prices 
and to uccept the contract at the price of the British tender 
for manufactures which have been made in tliis country for 
upwards of 20 years! 

This has not been done in any unfair spirit, but simply 
through a firm conviction on the part of the buyer—a con- 
viction for which British journalism is largely responsible, 
that our manufacturers have not had the experience that 
foreign manufacturers have had, and that they were getting 
better value by purchasing machines made out of England. 
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I have referred above to the’question of price of foreign 
made machinery when competing with our own manufactures ; 
as a matter of fact, machine for machine the one of foreign 


make ought to be quoted considerably lower than the one of . 


Dritish make, and I do not say this for commercial reasons, 
but anyone that has examiued the working drawings, 
dimensions and weights of two machines of similar output, 
the one foreign made and the other British made, must have 
satisfied himself of the greater cost entailed in producing 
the more substantially built machines which most of our 
manufacturers consider necssary to stand the test of time. 

In spite of this, however, the majority of works engineers 
in this country, who are purchasers of plant, cannot be made 
to believe that the lighter built machines must be less costly 
than the more substantially built ones, and for the very 
reasons referred to above, that they have been led to belicve 
that the manufacturers in this country are behind hand, and 
have not had the experience, and consequently differences of 
this description are ascribed to the ignorance in manu- 
facture on the part of the home producer. If makers in this 
country are behind hand, it does not appear in the excellence 
of the machine when completed, as Mr. Sheffield assumes, nor 
yet to the fact that they have but tardily taken up the 
manufacture of multiphase machinery, as to the future of 
which there are, to say the least, differences of opinion. but 
rather that for commercial reasons they have lagged behind 
in not keeping their supply up to the demand. 

If the Dritish press had produced the feeling of regret at 
having temporarily to purchase abroad due to British manu- 
facturers being unable to deal with the work within the 
time permissible, and had encouraged a flow of capital into 
the industry to get over this trouble, there would have been 
little to complain about, but the effect aimed at has been to 
show that our manufactures have not been equal to the pro- 
ductions of America and the Continent. 

Few will agree that this is the casce. 


E. J. F. 
London, May 27th, 1901. 


Personal. 


In writing to thank you for your recent kindly notice of 
our engineering supplement, Traction and Transmission, will 
you allow us to say that the extract you make from the 
Street Railway Journal contains a quite erroneous statement 
which we will ask you to correct in an early issue. 

Mr. Philip Dawson’s connection with Traction and Trans- 
mission is that of a frequent and valued contributor ; he is 
not its editor, as stated by our trans-Atlantic contemporary. 


The Editors of Engineering." 


Electric Blowing at Lincoln Cathedral. 


With reference to Mr. A. Bergtheil’s letter on above in 
your last issue, it is perfectly true, as he states, that the 
power necessary was in the first place over-estimated by the 
organ builders. It is also true, however, that Messrs. 
Bergtheil & Young were asked to make some alteration on 
account of this to reduce the power. This they did by 
replacing one of the motors by one of a smaller size and 
altering one or two pulleys, &c. This was completed, and 
the installation left by them as finally finished in December, 
1899. 

It was soon found the apparatus was not satisfactory. In 
order to keep it running at all, it was necessary for someone 
to be constantly in attendance, and even then it sometimes 
broke down ; moreover, it failed to give a sufficient supply 
of wind for those parts of the service in which a heavy 
demand is made on the bellows, the effect being often 
“wobbly” and unsatisfactory, and it was on this account 
impossible to sustain heavy chords on the full organ for any 
length of time. 

Messrs. Bergtheil & Young were informed of this state 
of things, and a long correspondence took place with them 
about it, and every opportunity was given them of putting 
it right, numerous tests, drawings and plans being made for 
them by us for the purpose. However, the only result 
was that they sent in a large estimate for doing the work, 
Whereupon it was decided to do the work locally, and Messrs. 


Bergtheil & Young wrote the letter we have formerly quoted 
giving up all responsibility. EM B 
Since then we have made a complete rearrangement of the 
plant, with the result that although only two motors are now 
used instead of three, there is an ample supply of wind, and 
it requires little attention. | | 
Under-these circumstances we were rather suprised to see 
Messrs. Bergtheil & Young's announcement in your issue of 
May 3rd, 1901, that “ the contract and all responsibility in 
connection therewith was placed with them, and has remained 
with them ever since.“ e" 
We may add that this letter has been shown to Dr. G. J. 
Bennett, organist of the cathedrai, and he entirely agrees 
with the above statements about the supply of wind, &c. 


F. H. Hutton. 
H. Mantle. 
Lincoln, May 26th, 1901. 


Mercury Vapour Lamps. 


Tn reading your article in this week’s issue of your paper, 
I was much interested in the description given of mercury 
vapour lamps. This class of lamp, though more or less 
tentative in the present stage, is very probably the pre- 
liminary step towards what is greatly desired, namely, an 
economical electric lamp which does not waste most of the 
energy supplied to it in heat, but would be capable of con- 
verting clectric current vibrations into those of light, through 
the medium of a highly attenuated gas or metallic vapour, 
the gas or vapour having to possess possibly a certain critical 
point of attenuation, so as to be capable of vibrating at the 
enormously high speed required. I should like to suggest 
the following experimental lamp to anyone who may have 
facilities for carrying it out, which might form the basis for, 
eventually, a practical one :— 

An exhausted glass bulb, the same shape as an ordinary 
incandescent lamp bulb, with similar contacts in the top as 
an ordinary lamp, with two carbon or iron electrodes extend- 
ing about two-thirds down the inside of the bulb, sealed in 
with platinum wire in the usual manner. This glass bulb 
has a cylindrical prolongation at its lower end, to contain a 
little mercury, and is surrounded by a platinum (or other 
metal) heating coil. | 

This coil would be in parallel with the terminals of the 
electrodes of the lamp, and, of course, of a suitable 
resistance, 

On the mercury being vapourised by the heating coil, the 
light would be produced between the electrodes in the bulb, 
and an additional source of light might be produced by the 
condensation of the mercury on the cool parts of the bulb, 
globules of which would roll down to the bottom to be re- 


- vapourised (as shown in Mr. Legh S. Powell's experiment). 


Presumably, the E. M.F. required would be between 40—60 
volts. 
| J. Palmer, I. M. S. R.E. 


The Location of New Electrical Works. 


I thoroughly agree with my friend Mr. Marshall Stevens’s 
letter. As far back as 1883, in a letter published in the 
Builder supporting the Manchester Ship Canal project, one 
of the arguments I advanced was the almost certain appre- 
ciation of the land along the Ship Canal banks; that would, 
I contended, provide ideal sites for the establishment of 
manufactories and other new works; this appreciative value 
would alone, I then suggested, justify the very considerable 
proportion of the capital expenditure. ^O 

If we cannot compel our railway companies to adopt the 
American low freight rate policy, the only alternative, if a 
permanent profitable export trade is to be secured, is to 
establish our manufactories in such a position as to secure a 
gea frontage—or its equivalent, a maritime highway. 

With the present policy of our railways, it would be 
positively advantageous to instal the works on the Channel 
sea-board of Northern France, because Newcastle coal can 
be obtained, as the Chancellor of the Exchequer recently 
pointed out, in the northern parts of France at a lower rate 
than it can be obtained in England at some miles from the 
British port of shipment. Besides, the manufacturer 
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established in France would have the advantage of the 
protection policy for France and her colonies, and, in 
addition, the same fiscal advantages in England and her 
colonies as are procured by the firm whose manufactory is 
installed here. 

Whenever a line of frontage to a navigable estuary in 
proximity to a coalfield can be obtained, this position, all 
other conditions being equal, is the best for export trade. 

The Board of Trade or the British Chamber of Commerce 
might appoint a committee to report on the comparative 
advantages of different sea-ports and their estuaries for the 
establishment of factories relying on export trade. If the 
Board of Trade was controlled by the President of the 
Chamber of Commerce, what a useful institution it might 
become! Of course, for internal trade proximity to the great 
railway centres—such as Carlisle, Crewe, York, Chester or 
Gloucester—might satisfy the requirements of an ideal site 
for the establishment of an electrical plant manufactory to 
satisfy internal requirements. 

B. H. Thwaite. 

Westminster, May 21st, 1901. 


The Brighton Cable Contract. 


Some weeks ago you published a series of letters which had 
passed between the Brighton Corporation and the Cable- 
Makers' Association, re the contract for the supply of cables 
to the former, which my company was fortunate enough to 
secure. I have waited to see whether any further letters 
would be published, but the correspondence appears to have 
stopped very abruptly. 

The Cable-Makers’ Association stated, and seemed to 
prove to their own satisfaction, that the prices of the Union 
Cable Company, Limited, were higher in the aggregate than 
those quoted by some members of. the Association. It is 
impossible for anyone to say whether this is so or not without 
having the actual tenders for reference. I have a copy of 
the Union Cable Company’s tender—which was in strict 
accordance with the Brighton specification, and, assuming 
that the members of the Cable-Makers’ Association based 
their tenders on the“ standard“ tables set out in the printed 
circular issued by the Association in October last, their 
statement with regard to price would appear to require some 
further proof. 

In making their comparison of prices, the Cable-Makers’ 
Association altogether ignore the question of conductor 
resistance, but, if they quoted in accordance with these 
* standard " tables, the resistance is a considerable factor in 
the calculation. The greater portion of the contract price 
is for 1 square inch conductor cable, of which 7 miles are 
required. For this conductor, and for all others in pro- 
portion, the Union Cable Company, Limited, guaranteed a 
resistance of 0122 ohm per mile at a temperature of 60? F., 
whilst the Cable-Makers' Association guarantee only 044176 
ohm at — — temperature. The“ standard“ tables omit all 
mention of the temperature at which resistance is to be 
measured, but if we assume that it is to be at the usual 
60° F., then it seems to me that, all other conditions being 
equal, the value of the cables to the engineer is in inverse 
proportion to these resistance figures. 

The Union Cable Company's resistance is 4°68 per cent. 
better than the Cable-Makers' Association's, and as the 
Cable-Makers' Association's lowest tender (£13,365) is only 
4:2 per cent. lower than the Union Cable Company's 
(£13,952), it would appear, taking the 1 square inch 
conductor cable as a standard, that the Union Cable Com- 
pany's tender really was lower than the lowest Association 
tender by 48 per cent. on the value of cables alone. If we 
add to the Association tender (a) cost of return of empty 
drums, and (b) the one-third cost of drums which the 
Cable-Makers' Association insist on being paid in the event 
of drums being retained for a longer period than three 
months, even leaving out of consideration the fact that the 
buyers engineer is buying exactly what he wants to buy, 
and not just what the seller wants to sell to him, I do not 
think there can be much doubt as to which is the more 
favourable tender for the buyer. 
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I trust that in fairness to my company you will be good 
enough to find space in your next issue for the above, 


J. A. Blackwood, 


Secretary to the Union Cable Company. 


BUSINESS NOTES. 


— ÁÀm— 


Electrical Wares Exported. 


WEEK ENDING May aa 1900. 


Adelaide. Teleph. TAN Value £96 
Alexandria .. é» i 73 
Amsterdam . à i» . 250 
Boca. Teleg. mat. ex si 76 
Bombay  .. «s s . 23 
Boulogne es UN us 36 
Buenos Ayres - vs ee. 72 
m Teleg. mat. 220 
is Teleph. mat. .. 72 
Calcutta js 8 . 730 
11 Teleg. wire .. 355 
Cape Town . cá vs . 01 
Chinde. Teleg. mat. 0 864 
Colombo . . 135 
Copenhagen. Teleg. wire s 28 
Durban : ` oe 9l 
East London sá is “> 9 
Flushing. ae s ie 9 
Hamburg .. E .. ) 900 
ñ Teleg. mat. .. . 700 
Melbourne. . "T .. 187 
Riga. Teleg. mat. as ae 64 
Rio Janeiro EM i . . 1,487 
Rotterdam "- s 45 
Rouen $4 s E0 
Bantos. Teleg. mat. T .. 199 
Singapore . so as 42 
" Teleg mat. RA - C5 
Sydney oe . . 1,500 
is Teleg. mat. .. sé 89 
Vigo. Teleg. apparatus . . 179 
Zanzibar. Teleph. apparatus 71 
Total T" £8,993 


Foreign Goods 


Trinidad. Elec.lgtg. apps. Value £44 


WEEK ENDING May 21sT, 1901. 


Alexandria .. . Value £109 
Amsterdam . " $6 .. 920 
Bombay s ^ .. 183 

Elec. motors ta . 4128 


Buenos Ayres. Teleg. mat. 


Teleph. cable .. 1,010 


Calcutta Ps a os ee 1,890 
Cape Town .. vs - . 709 
Chinde bs - - a 52 
Durban oe eo oe ee 1,487 


" Teleg. mat. .. oe £02 

35 Teleg. wire . 205 
East London $i " 55 
Gibraltar ee ee ee eo 10 
Hamburg s 16 
Hong Kong. Teleg. mat. .. 120 
Madras à A . . 1,018 
j Teleg. wire 85 oe 14 
Mauritius . “a 828 60 
Melbourne .. - . . 3,278 
" Teleg. mat.. " |. 704 
Ostend ` si ia .. 126 
Perth. ee es . . 220 
Port Elizabeth s aa .. 10l 
Rangoon . oe „ 269 
Rotterdam. Teleg. mat. . . 175 
St. Petersburg. tees mat. .. 618 
Shanghal .. . 401 
Singapore . $a 46 
Stockholm. Teleg. mat. . . 110 
Sydney « .. 618 
h Teleg. wire - ee 42 
Teneriffe... va is 48 
Trinidad. vee mat. . " E 25 
Wellington . a vs bs 25 


Total se £15,211 


Transhipped. 

Barbadoes. Teleph. apprts. Value 20 

Rotterdam. Elec. ji 

Trinidad. Teleph. n oe 61 
Total £125 


Electrical Wares Exported. 


WEEK Enpina May des 1900. 


Amsterdam 35 mia: £305 

Azores : 36 
is Teleg. apparatus SQ 472 
5 Teleg. oable  .. 829,000 


» Teleg. wire T ee 1,153 
Bangkok č ae R^ 85 
Barcelona. Teleg. mat. .. 3810 


Bilbao. Teleg. GR ae . . 1,330 
Bombay  .. ee T 40 
Buenos Ayres ee . . 200 
Teleg. wire .. 9889 
Calcutta - a . 204 
Cape Town. .. 154 
Teleg. mat. .. 4,103 
Christchurch ‘ "M 11 
Copenhagen. Teleg. wire . 279 
Durban a sa 34 
East London oe i“ 94 
Gibraltar. T a .. 110 

oat alate! Teleg. cable... 2339 . 
Halifax. Pe. paper .. Em 51 
Hamburg. ie eunt mat.. $a 35 
Hong Kong. è - .. 641 
Lystleton  .. ace 85 .. 145 
Melbourne .. "T éi . 448 
Montreal . E 80 
Nagasaki. Teleg. able .. 4.700 
Port Elizabeth... . . 100 
Rio Janeiro. 54 
St. Petersburg. Teleg. cable 157 
” Teleplione T 41 
Shanghai . 1839 
o teleg. wire . 118 
Bingapore e 82 
Btockholm. Teles. wire .. 428 
Svdney v ae .. 499 
Wellington .. T in oe 68 
Yokoska  .. ny" Am .. 8,078 
Total .. £349,170 

Foreign Goods 


Tientsin. Teleg. mat. 


Value £269 | 


WEEK ENDING May 28TH, 1901. 


Halifax. Teleg. mat., 92 owl. 
Hamburg. Teleg. mat.. å 
Hong Kong ee 


Adelaide Value £45 
Amsterdam.. - T es 90 
Bangkok 23d 25 .. 851 
Buenos Ayres .. 499 
is Teleg. mat. . 497 
Calcutta ea oe 1,775 
Teleg. wire .. . 161 

Cape T own.. „ 343 
Teleg. cable . . 9, 600 

colombo i sė 58 
Copenhagen. Teles. wire 92 
Durban sb 536 
East London sa 228 
Teleg. mate . 228 

Gibraltar 13 
Gothenburg.. 8 
si 17 

Kobe. Te ee mat. 855 . . 6,534 
Launceston.. i is jos 50 
Limon T" ae ‘ie $3 17 
Lisbon ee ae ee 4. 50 
M «dras s a ite «ce 88 
Mauritius is e» 18 
Melbourne .. .. 179 


Teleg cable .. 2,158 
Ostend i ds s vis 80 
Perth * . 0 ae oo 120 


Port Elizabeth i 2 74 
Rotterda n. Teleg. mat. . 100 
St. Petersburg. Teleg. mat. 3000 
Singapore .. v ex Se 31 
Sydney ea ee oe oe 1,141 
Wellington. T ec we 112 
Yokohama .. ee .. 1,223 
Total eo £26,960 
Transhipped. 


Buenos Ayres. Electric me 
apparatus.. ex Value 0 
Hamburg. Elec. goods .. T 
Madras. Elec. mat. 160 
New York. Elec. motors & parts 151 
Perth. Elec. goods 860 


Total T . . £851 


Bankruptcy Proceedings.—A general meeting of the 
creditors of Johnstone, Benjamin & Co, Crown Electric Works, 10, 
Ascham Street, Kentish Town, electric wire manufacturers, was held 
on Thuraday last week at the London Bankruptcy Court, before Mr, 
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Egerton S. Grey, Assistant-Receiver, to consider a scheme of oom- 
position arrangement that has recently been submitted -by the 
debtors. They propose to pay to their joint and separate creditors 
a composition of 10s. in the £ by means of two instalments, i. e., 
7s. 6d. on approval of the scheme by the Court, and 2s. 6d. at six 
months therefrom. The payment of the composition, preferential 
debts, fees, costs, &c., is to be secured by deposit with the trustees 
of the bankruptcy, who are also to be trustees under this scheme, 
of a considerable amount in cash, together with debentures in 
Johnstone, Benjamin & Co., Limited, and certain joint and several 
guarantees to be given by friends of the debtors. The scheme 
further provides that, upon its approval, the bankruptcy proceedings 
shall be annulled. The Official Receiver reported that the joint 
liabilities of the firm would amount to £8,015 10s. 10d., and the 
ent assets were estimated to produce £5,912. The separate 
iabilities of Lewis Benjamin amounted to £661, against assets of 
trifling valne; whilst his partner, Ernest Emmanuel Benjamin, 
owed £9 9s, and had no separate assets. On the question of the 
benefit to be derived by the creditors under the proposed scheme, 
the Official Receiver reports as follows, viz. :— | 

It will be remembered that in the Official Receiver's observations 
on the statements of affairs it was stated that on December 20th last 
the bankrupts transferred the lease and goodwill of their business 
and their plant, utensils, stock-in-trade, cash at bank, and good book 
debts (all valued, as a going concern, at £9,200) to a limited company 
in consideration of their appointment as managing directors of the 
company, at a salary of £250 per annum each for a term of seven 
years, and the payment to them of £9,200, payable as to £500 in 
cash, as to £1,500 in £1 ordinary shares, as to £5,000 in deferred 
ordinary shares. and as to £2,200 in 43 per cent. debentures of the 
company, and that the cash consideration of £500 and 500 of the 
ordinary shares were paid to the person (a brother of one of 
the bankrupts) employed to form the company, whilst 250 of the 
ordinary shares and all the debentures, excepting two for £100 each, 
were handed to the trustees of the bankrupts’ respective marriage 
settlements on account of debts alleged by the bankrupts to have 
been due from them respectively to such trustees under covenants 
contained in the respective settlements. The trustees of the 
bankrupts’ estate have moved the Court for an order that the 
transfer of the business and assets to the company be set aside on 
the ground (amongst others) that it was a device to defeat and 
defraud creditors, and the hearing of the motion has been adjourned 
te enable the bankrupts to submit the above proposal to their 
creditors. The trustees report that at the request of the committee 
of inspection a meeting of the creditors whose debts exceed £150 
has been held to consider the proposal, and that a resolution has 
been passed approving its terms. The sum required to pay the 
composition on the joint liabilities, preferential claims, aud the 
costs and expenses of and incidental to the proceedings, including 
the trustees’ remuneration aud the costs of the motion, will amount 
to about £4,720. If the trustees’ motion were unsuccessful there 
would, in the view of the Official Receiver, be no likelihood of a 
substantial divideud being paid to the creditors, whereas if it were 
succesful it appears doubtful whether the assets recovered would 
yield more than the amount which is to be provided under this 
composite arrangement. The proposal tberefore appears to be 
calculated to benetit the general body of creditors." | 

Tbe proposal was formally voted upon, aud was carried almo 
unauimously, tbe only creditors taken as voting against beiug those 
whose proofs had been admitted by tbe trustees, but who had 
failed to either attend or send in their voting letters. The chair- 
man consequently declared that the scheme had been entertained 
by the statutory majority ofthe firm's or joint creditors, aud in due 
course an application would be made for the approval of the Court 
to the arrangement. . 

In the case of the separate estates, the chairman adjourned the 
meeting for a week, there being some informality in the proof and 
voting letter of one of Mr. Lewis Benjamin's separate creditors. 
It was understood, however, that the scheme was accepted by all the 
creditors of the separate estates, and that the informality would be 
rectified in order that the proposal might be carried into effect in 
due course. 


Dissolutions, Liquidations, &c.— The Electrical Inven- 
tions and Manufacturing Company, of Manchester, is winding-up 
voluntarily, with Mr. C. W. Provis, 3, Mount Street, Manchester, as 
liquidator. 

Messrs. R. & H. Lomax (R. Lomax & Co.), electrical engineers, 
Darwen, have dissolved partnership. 

Creditors of Sax, Slatter & Co. should send particulars of debts, 
&c., to the liquidator, Mr. A. A. Yeatman, by June 29th. 


Books Received.—“ Journal of the Institution of Elec- 
trical Engineers" Edited by W. G. McMillan, Sec. London: 
E. & F. N. Spon, Limited. 5s. 

" Science Abstracts for May, No. 41.^ London: E. & F. N. Spon, 
Limited. 2s. 

"Railway, Light Railway, and Tramway Progress.” Being a 
special number of the Engineering Times. Westminster: P. S. 
King & Son. 2s. 6d. 

"Telephone Lines and their Properties," by W. J. Hopkins. 
New York and London: Longmans, Green & Co. $6. 

" Report of the Council of the City and Guilds of London 


Institute to the Members.“ April, 1901. London: Gresham 
College. 


Catalogues and Lists.—The Britannia Company are 
circulating a list of their brass tinisher's lathes. 
Electromotors, Limited, of Openshaw, are sending out a priced 
card of their C., C. motors for standard and slow speeds. 


Messrs. Buncher & Haseler, general stampers, &c., of Birmingham, 
show particulars of metals in which they stamp ina list just sent 
out. 

The action of their friction clutch and details of prices, are 
given in a sheet issued by Messrs. Mackies, of Reading. 

Messrs. Davies, Kent & Stewart, of Berners Street, W., send usa 
copy of their revised catalogue of electric light supplies, electric 
fans, electric bell equipments, &c. 

Messrs. Dorman & Smith, of Salford, have issued a new illustrated 
list of electrical apparatus. Some views are given of central 
station lighting and traction switchboards which have been made 
and fitted up by them, also several types of main and other switches, 
cut-outs, safety fuses, ceiling roses, mill, ship, and other electrio 
lighting fittings, ‘ Damper” distributing fuse boxes, and so on. 
Prices and brief descriptive notes are given. 

The General Electric Company send us a list of “ Geeko" 
telephones which they are circulating amongst retailers. These 
lists include some of the instruments shown in the firm’s large 
telephone catalogue, but have been edited with a view to appeal to 
the uninitiated. A ''Geeko" telephone showcard has also been 
published. 

Messrs. R. W. Blackwell & Co., Limited, send us a list giving 
particulars and prices of I. T. E.“ circuit breakers, specially 
designed for protecting circuits against a reverse current. This 
class of I. T. E.“ circuit breaker has received very severe tests, and 
we understand has proved itself to be thoroughly eflicient. 

The B.T.H. Co.'s list No. 95 describes their alternating current 
fan motors. 

A large number of new lists have just been issued by Messrs. 
Johnson & Phillips. One gives a good deal of data in tabulated 
form regarding their.wires and cables fora variety of electrical 
purposes. Another gives full details of the “ Ark” lamps, together 
with prices of and accessories for same; this list coutains some 
effective illustrations of the lamps, printed in art colours. Other 
sheets show interiors of central stations in this aud other countries 
where J. & P. plaut is to be found at work. Yet other lists are 
devoted respectively to the Hartmann & Braun ammetera and 
voltmeters ; slow-speed central station dynamos ; two-phase motor- 
generators and alternators; transformers; D.C. dynamos and 
motors; direct-coupled J. & P. dynamos and engines of different 
types; submarine cablesand cable making and covering machiuery, 

The G.E. Company, Limited, has issued a priced list of Papri- 
wire bell wire. 

Mr. C. D. Phillips, of Newport, is sending out circulars of Perkins's 
patent draw stroke trimmer and mitring machines. 

The Electrical Company, Limited, has brought our a very neat 
card of E.C. ventilators for continuous, single-phase aud three-phase 
current. 

A copy of the fourth edition of Messrs, Mather & Platt's pocket 
catalogue is before us. It is about the ncatest aud most compact 
catalogue of electrical macbinery that we have ever come across. 


Claim for Compensation.—At the Poole County 
Court on Monday, before Judge Philbrich, Caleb Fudge, a plate- 
laver, sued the British Electric Traction Compauy, Limited, under 
the Employers’ Liability Act. The plaintiff was engaged from 
April to October last in the construction of a light railway at Upper 
Parkestone, aud sustained a severe rupture while removing sume 
rails. The award made was that the company should pay the 
plaintiff at the rate of 138. 8d. per week, which was a moiety of his 
average weekly earnings, while incapacitated. The company had 
allowed him that sum up to April last. j^ 


Electric Fans,—The whole of the special ventilation of 


H. M. S. Ophir in connection with the equipment of this vessel for 


the Royal Colonial Tour, was carried out by Veritys, Limited, with 
their special electric motor and fan ventilating sets, in a period of 
21 days. | 


Electric Pumping.—We are informed that Messrs. 
Ernest Scott & Mountain, who have for many years made a 
speciality of large eleotric pumping machinery, have recently com- 
pleted many large installations. Animportant one was for a Scotch 
company, and the figures respecting the comparative working costs 
between the old system of steam pumping aud electrical workin 
are interesting reading :—-The original pumps, which delivered 
against a total head of 581 ft., divided into three lifts of 160 ft. for 
the first pump, which was of Duplex type, 311 ft. for the second 
pump, which was also of the Duplex type, and 110 ft. for the third 
pump, which cousisted of two 14-in. diameter buckets, required for 
attendance and working scven men, and the coal consumption 14 tons 
per day of 24 hours, the whole plant running seven days per week, 
and the annual total cost of pumping, without allowiug fur main- 
tenance, breakdowns, cartage of coal, &c., was approximately £4,000. 
The new plaut which the firm have installed cousists of a horizuntal 
compound condensing engine with a steam pressure of 80 lbs. per 
square in., driving on to a Scott & Mountain generator of 130 Kw. 
capacity. The pumps, which are of the firm's special three-throw 
mining type with rams 11 in. diameter by 18 in. stroke, aud deliver 
500 gallons per minute against a head of 600 ft., are driven by a 
140 K. p. electric motor. From very careful tests which have been 
taken, utilising the ordinary small coal, it has been ascertained that 
three men are now capable of attending to the whole plant, which 
is only run for eight hours per day out of the 24, the coal cousump- 
tion has been reduced to 24 tons per day, and the total working 
cost amounts to approximately £565 per year, showing a saving of 
£3,436 in working cost per annum. Apart from the question of 
interest and depreciation, which of course would apply in 
both cases, but would be greater in the case of the old steam plant 
than with the electric plant, we are informed that this result, 
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although exceedingly good, did not exceed the firm's expectations, 


as results practically as good have been attained in many other 
instances where they have installed their electrical pumping 
machinery. | 


Electric Traction Progress.—The Engineering Times, 
May issne, is a special number, being devoted entirely to railway, 
light railway and tramway progress. In general appearance it is 
very attractive ; art priuting, good illustrations and enamelled paper 
combining to produce a good result. The contents are naturally of 
considerable interest from an electrical standpoint, for everyone 
knows what a large part electricity is playing in railway aud tram- 
way development to-day. In hisintroductory comments, the editor, 
Mr. Ben Morgan, reviews briefly the whole field of transportation 
aud emphasises certain points of present interest. He is followed 
by Sir Douglas Fox, who writes upon rapid transit in London in 
relation to the housing problem, and makes various suggestions for 
relieving the congestion of our streets to-day, underground railways 
and full extension of electric tramways being advocated. Sir 
William Preece deals with the subject of progress in electric 
traction, and among other things, says that want of financial support 
has held England back more than anything else. ‘ Polyphase elec- 
trical traction," with reference to what has been done in Switzer- 
land, forms the subject of a contribution by Prof. Carus-Wilson. 
Liquid fuel for locomotives on the G. E. R. is discussed by Mr. James 
Holden ; other articles discuss English, American and French loco- 
motive practice, Mr. J. G. White dwells upon the desirability 
of tramway securities as investments, Mr. J. W. White on the 
general question of light railways, and various other contributions 
go to make up a very full number. 


Robertson Lamps.—At the exhibition which the Cor- 


poration of Ilford has organised in connection with the opening of . 


the electricity works, and which opened last Monday for a week, 
there is an interesting demonstration of the manufacture of 
Robertson lamps by a glass-blower specially lent by the General 
Electric Company, Limited. The various processes of manufacture 
are shown ina popular manner. The G.E. Co. have received an 
order from Messrs. Waring & Son, of Hammersmith, for special 
Robertson lamps for the King's dining saloon on the new yacht. 


Trade Announcements.—Mr. R. W. Blackwell asks us 
to announce that he has been compelled to make certain alterations 
in connection with his Paris office, which will in future be con- 
ducted under his personal direction. The resignation of the former 
director has been accepted. Certain statements to the effect that 
Mr. Blackwell's Paris office was about to be closed up are entirely 
without foundation. 

The partnership of Messrs. Blakemore, Chantrey & Co. having been 
dissolved by mutual consent, Messrs. G. H. & W. H. Chantrey are 
retaining the offices at 57, Moorgate Street, E C., and will continue 
to practice at that address as formerly under the title of Chantrey, 
Chantrey & Co. 

Messrs. Drake & Gorham's Manchester offices are from to-morrow 
(June 1st) removed from 100, King Street, Manchester, to 47, Spring 
Gardens, Manchester. 

Messrs. Easton & Co., Limited, have appointed Messrs. Doddrell 
Brothers, of 11, Bothwell Street, Glasgow, as their sole agents for 
Bootland. ; 

Messrs. Sulman & Picard, metallurgical chemista and assayets, 
have removed their office and laboratory from 60, Gracechurch 
Street, to 44, London Wall, E.C., where they will have increase 
space and facilities for carrying on their business. l 


ELECTRIC LIGHT AND POWER NOTES. 


Ambleside.—Notice of the intended transfer of electric 
lighting order from the U.D.C. to the Windermere and District 


Electricity Supply Company, appears in the London Gazette for 
May 28th. 


Birmingham.—The Electric Supply Committee states 
n the units sold, as compared with the previous year, were as 
follows :— 


Year ended Lear ended 
March 81st, 1901. March 81st, 1900, 
Units sold ^ 3 8,040,822 E! 2,857,506 
Money value .. ix .. £55,810 4 9 446,247 7 6 


Showing an increase of 28'9 per cent. in units sold, and 23:3 per 
cent. in money value. The revenue account shows a gross surplus 
for the year of £15,352 18s. 7d., but had only the usual charges in 
connection with the generation of electricity and maintenance been 
debited against it there would have remained a balance of £27,233 
10s. 4d. wherewith to meet the interest and sinking fund charges, 
which amount to £21,838 17s. 9d. The exceptional charge against 
tevenue is the cost of altering and improving a portion of the feeder 
mains and of changiugoversectionsofthesystem from 110 to 220 volts. 
The works are in excellent order, and operations have been carried 
on throughout the year without stoppage or serious accident of any 
kind. The lamp and motor additions during the year reduced to a 
6-c.P. factor, amount to 11,855, bringiug the total number of lamps 
to the end of the financial year to 8,293, an increase of 17:8 percent. 
The total number of motors now connected amounts to 260. The 
relaying of the older mains in the centre of the city has been com- 
leted, and the uuiformity of the system has thus been effected. 
e committee meution tbat anv large extension of the area of 
supply will necessitate the establishment of new power stations. 
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Canterbury. — Last week Mr. F. H. Tulloch, M. Inst. C. E., 


one of the L. G. B. inspectors, held an inquiry into the application of 
the T. C. for sanction to borrow £17,000 for purposes of electric 
lighting. i 


Cleckheaton.—Tenders have been accepted by the 
U.D.C. for the erection of an electric generating station and a refuse 
destructor combined:” ` 


elgypoMwqgpt oc : 

Cork.—As a result of the prolonged strike of gas stokers, 
the Harbour Board Has decided to adopt electricity in place of gas 
for swinging the bridge across the River Lee. 


Croydon.—On the recommendation of the Lighting and 
Electricity Committee, the Croydon County Council has resolved to 
extend the mains ata cost not exceeding £1,200. 


Edinburgh.—During the 12 months just ended, the 
applications for electrical energy reached the unprecedented total 
of 194,000 8-c.». lamps. 


Erith.—The D.C. has approved of the plans and specifica- 
tions of Mr. Hawtayne forthe electric light installation, and tenders 
will be invited shortly. ; 


France.—An important central power station has just 
been completed at Saut-du-Mortier, France, for the distribution of 
electrical energy. The motive power is supplied by the Ain river, 
which at the point of derivation partakes of the nature of a torrent. 
With a minimum supply of 4 cubic metres per second the available 
power would not exceed 600 H. p. In order to secure a regular 
power of 3,000 H.P., a canal has been constructed to flood the river 
in time of drought by the waters of the Chalain Lake, situated 
about 30 miles distant on the left bank of the Ain, from which it is 
only separated by a deposit of earth. A subterranean canal lead- 
ing from the bottom of the same lake can take 12 cubic metres per 
second, thus giving a total catchment of 16 cubic metres. The 
normal level of the lake being 32 metres above that of the river at 
the nearest point and its area being about 500 acres, it will be seen 
that there is always an important reserve of water, and in reducing 
the level of water to 10 metres, there is still a content of 
20,000,000 cubic metres. The works executed on the Ain comprise 
a barrage 10 metres high and 45 wide, and a canal 1,500 metres 
long, 125 metres of which is underground. The power station 
covers an area of 650 square metres, and at present contains four 
units, each consisting of a Piccard & Picet turbine of 700 H.P., 
coupled to a three-phase Oerlikon alternator at 7,500 volts. 
Another unit will be installed at an early date. This station 
furnishes light and power to the towns of St. Claude, Orgelet, 
Arinthod, Oyonnax, and several others within a radius of 13 miles. 


Germany.—The municipal authorities of Frankfort-am- 


.Main have just voted a sum of £42,600 for the extension of the 


central electric lighting station in the town. 


Greece.—La Société Hellenique d'Electricité (Systeme 


Thomson-Houston) has recently secured concessions for the electric 


_lighting of the towns of Sira, Calamata and Patras. 


Halifax.—The report by the B. of T. experts with 
regard to the explosion at the Halifax Electricity Works on 
December 10th last, whereby a labourer lost his life, has been pub- 
lished. The explosion occurred through the bursting of a steam 
pipe which was “a little spongy in two places, forming together 
about one-fifth of its circumference. Says the report :—'' The cause 
of the explosion is not very clear, but it was, I think, more probably 
a combination of two or more actions rather than any single one. 
In the first place the material was not sound, and owing to the form 
of joint used, severe stresses of unknown magnitude would be 
caused when the joint was screwed up. The pipes in the boiler 


. house are supported by hangers, and no provision is made to take 


up the expansion, nor are means fitted to drain them except in the 
engine room, although the range is said to be horizontal. Having 
regard to the pressure used, it would also, in my opinion, have been 


` advisable for ribs to be provided at the flanges of these cast-iron 


pipes, or still better, that some other material should have been 
used. These works belong to the Halifax Corporation, and although 
on two previous occasions fractures of the pipes have occurred, yet 
it does not appear tbat any steps of practical use had been taken to 
prevent similar occurrences. In the present instance a labourer bas 
unfortunately lost his life, and perhaps some action will now be 
taken. In any case it is, I think, far from creditable to the officials 
of a wealthy town such as Halifax that an occurrence of this nature 
should arise from property under their charge, more especially after 
they had been warned by the previous failures of the same range of 


piping.” 
Hampton.—The B. of T. has granted a prov. order to 
the D.C. for the supply of electricity in the district. 


Ilford, —Street electric lighting was formally inaugurated 
on Saturday last at Ilford, which is spending £70,000 on an electrical 
undertaking. 


Italy.— Mr. P. Frova, proprietor of a cotton mill at 
Cannobio, has applied to the Italian Minister of Public Works for 
the concession of a derivation of water from the Cannobio aud 
Cavaglio torrents on the territory of the Communes of Caunobio, . 
Cavaglio, St. Donnino and Trefiume. The object of these catch- 
ments is the development of electric energy for the supply of 
motive power to various industries in the neighbourhood, aud for 
electric lighting and traction purposes. 

The Societa di Montecani, on the favourable recommendation of 
the Communal Council of Massa Maritima, are about to receive à 
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coacession of an important waterfall situated in the Commune. 'The 
company will per contra furnish water, electric light and motiv 
power to the Communal authorities. 


Kendal.—The T.C. has received the sanction of the 
L.G.B. to borrow £14,000 for the electric lighting installation. 


Leeds.—The accounts of the electric lighting under- 
taking show that the receipts for the year amount to 
£43,669 2s. 2d., and the expenditure (including the payment of 
interest) to £29,154 16s. 4d., leaving a surplus of £14,514 5s. 10d. 
From this sum £7,632 153 2d. has been deducted in respect of 
sinking fund, so that the net surplus is £6,881 10s. 8d. Last year's 
surplus was £8,520; the difference of £1,621 is due to the high 
price of coal. There are about 2,000 consumers. 


London.—L.C.C.—The Council has resolved that a letter 
should be addressed to the B. of T. suggesting that legislation be pro- 
moted by the Government to provide that the list of share and deben- 
ture holders in companies supplying gas, electricity, water or 
hydraulic power, or owning docks or wharves, or undertaking tram- 
way, telephone, or other public services within the county of 
London, shall be open to irspection. 

STOKE NEwINGTON.—'The Borough Council has applied to the 
Hackney Borough Council, asking that the latter shall supply elec- 
tricily to the Stoke Newington High Street until such time as it 
possesses its own municipal supply. 


Newport.—At a lively meeting of ratepayers last week 
a resolution was carried by a large majority, calling upon the 
Corporation to rescind a resolution passed by it at the last meeting, 
when tenders for the new power station were accepted to the amount 
of £50,000. 


Notre Dame (Paris).— The old cathedral of Notre 
Dame is to be lighted by electricity. In spite of its enormous size, 
Notre Dame has hitherto been lighted by wax candles, as gas, it was 
thought, would damage the walls and valuable paintings. The cost 
of installing the electric light is estimated at £18,000. 


Pemberton.—Steps are being taken to obtain another 
` £10,000 for electric lighting. 


Perth.—The electricity works of the city are to be 
formally opened to-morrow. After the ceremony there is to be a 
banquet at which Convener Wright is to be made the recipient of a 
presentation. Messrs. Hawtayne & Fairley have carried out the 
work. 

Rotherham.—On Thursday last week the Corporation 
electric light and power station was formally opened by Mr. Winter, 
chairman of the Electric Light Committee, in the presence of a 
large company. The installation was designed in accordance with 
the specifications of Messrs. Kennedy & Jenkin, and consists of two 
Lancashire boilers, an economiser by Messrs. Green & Co., piping 
aud generating plant by Messrs. Allen & Co., Bedford. There are two 
150-I.H.P. steam dynamos, and two smaller engines with a dynamo at 
each end running at 500 revolutions per minute. The battery, made 
by the E.P.S. Company, is capable of discharging at the rate of 50 
amperes for five hours at a pressure of 460 volts. Messrs. Kelvin 
and White, of Glasgow, supplied the switchboard and booster. 
Messrs. Callender put down the cables. All of the electrical 
engineering work was done under the direction of Mr. A. F. Davis. 
The whole undertaking is estimated to cost about £24,500, and the 
department will be able to supply current to between 4,000 and 
5,000 lamps at one time. Mains have been laid for 10,000 lamps. 


Russia.—La Société d' Eclairage Electrique de St. 
Petersburg is now supplying current from its various stations to an 


equivalent of 183,790 10-c.p. incandescent lamps, this being an 


increase of 68,795 lamps on the year. 


Spain.—The British Vice-Consul at Ferrol reports to the 
B. of T. that a new electric light company has been established in 
that town with a capital of 2,000,000 pesetas (about £65,000) for 
the purpose of supplying light and energy not only to Ferrol but 
also to all the small towns and villages round the bay. The water- 
fall, which is about 160 ft. high, and capable of producing up to 
2,000 H. P., is situated at La Fervenza, a lovely spot about 12 miles 
from Ferrol. 'The company, the shareholders of which are French 
and Spanish, is the same that has established the electric light at 
Caldas, Villagarcia, Carrill, &. All the machinery and wire 
required will be imported from Germany and France. 


‘Stafford.—The accounts of the electricity department 
show an increase in the year's receipts from sale of energy of 100 per 
cent. The expenditure, however, had been much higher than was 
expected. : 


Taunton.—A L. G. B. inquiry was recently held by Col. 
W. R. Slacke, R.E., into an application by the Taunton T.C. for 
permission to borrow £20,000 for electric lighting purposes. There 
was no opposition. 


Teignmouth.—The D.O. has decided to abandon the 
idea of adopting electric light. The cost of obtaining the prov. 
order was £550. 

Walker.—Sanction has been obtained by the U.D.C. to 
tle borrowing of £18,559 for electric lighting, and £14,700 for a 
refuse destructor. 

West Bromwich.—Tle public electricity supply was 


' begun on Friday last. The works will be formally opened in a 
mouth. 


Weston-super-Mare.—The electricity works, which are 
owned by a company, commenced operations last week with a con- 
nection of 4,000 to 5,000 lamps. 


Wimbledon.— The official returns of the electric lighting 
department are as follows :—Receipts for year ending March 31st 
last, private consumers £5,479, street lighting £4,028, compared 
with £2,384 and £286 respectively for 1900. The working expenses 
were—1900, £2,322, and 1901, £6,338. The total debt is now 


| £46,125. 


Shanklin.— The D. C. has resolved that the streets be 
lighted by electricity, provided that satisfactory terms be arranged 
with the E.L. company. 


ELECTRIC TRACTION NOTES. 


Aberdeen.— The T.C. has agreed, on the recommendation 
of the Tramways Committee, to proceed with the reconstruction of 
a double line of the tramway in Great Western Road, between 
Forbesfield Road and Ashley Road, and also between Great Western 
Place and Holborn Street; that the line be electrically equipped, 
and that the work be carried out by the British Insulated Wire Com- 
pany at the scheduled prices for the present contract. 


Belgium.—As we forecasted last week, the Antwerp 
Tramways Unification Bill has been passed by the Belgian Senate. 
The following are the principal lines affected :— 


Old concession expires. 
a " 1920 


Tramway du Sud .. : " is s 

Tramway Nationaux  .. ju - is ix và 1911 
Tramway Maritime is is ix Ya as oy 1916 
Omnibus 4'Anvers.. » AS " 2s sa 125 1916 
Tramway-Omnibus sa si T z = dis 1941 
Tramway Suburban M T T y .. 1938 
Tramway Anversois 855 M aa r es id 1923 


Tramway rue d'Argile .. T a 1935 


The new Bill provides for the amalgamation of all these lines under 
the jurisdiction of one company, and the conversion of the present 
animal traction into electrical traction with reduced fares. A con 

cession will be ceded to the new company till 1945. | 


Birkdale (Southport).— The township has for some 
time possessed a provisional order from the B. of T. to establish 
electrical works, and the British Electric Traction Company has 
received permission from the Council to proceed with a scheme for 
laying electrical tramways. The provisional order is likely to come 
before Parliament for confirmation at any time, but strong opposition 
to the scheme is expected from the Lancashire and Yorkshire 


' Railway Company, as the tramways will have to pass over the 


railway company’s lines at two points unless bridges are erected, 
which would be a costly undertaking. Power has been granted to 
Warrington to run electric trams over a level crossing with four 
sets of rails. Inthe district public feeling is strongly in favour of 


running the tramcars over the level crossings at Birkdale, and is 


against the attitude which the railway company maintain in the 
matter. 


Blackburn.—In his second annual report upon the 
working of the Blackburn Corporation tramway, Mr. A. S. Giles, 
the general manager, states that during the year the Corporation 
received a revenue of £36,972 6s. 9d. from the trams, and the work- 
ing expenses were £28,947 16s. 1d., leaving a gross balance of 
£8,024 10s. 8d. The capital charges, however, amounted to £11,801 
48. 5d., thus leaving an adverse balance of £3,776 13s. 9d. The 
amount at present borrowed for capital is £215,478. The traffic 
has increased from 7,478,422 to 7,614,838 passengers in the past 


Fear, and the receipts from £35,808 14. 5d. to £36,972 68. 9d., the 


average per car mile being 11:84d. and 11:98d. respectively. Mr. 
Giles explains that the upkeep of the steam cars and engines 
has been very heavy, and the electric car expenses are higher 
than they will be when all are working by electricity, on 
account of the expenses of handling the new cars as they are 
delivered, and this expense can only be placed against 
revenue. The receipts per mile on all sections have not 
realised expectations, partly owing to the considerable early 
morning mileage run by way of experiment. Mr. Giles sug- 
gests certain increases of fares, and states that he does not antici- 
pate much decrease in the number of passengers if they are raised. 
He estimates that with the increased receipts the balance at the 
end of this year will be sufficient to pay all charges, and in the 
event of the tramways making extra profits in a year or two, the 
fares could ther be lowered. This proposal will shortly come before 
a meeting of the Corporation. 


Blackpool.—4A double line of tramways round Marton 
(Blackpool) has been completed. The official inspection was made 
on Thursday last week by Major Druitt. There are 15 cars on the 
system which would accommodate 67 passengers each. The carsare 
supplied with the most modern appliances. The overhead wires 
are provided with Quin's patent cut-outs, and at points where 
telephone wires cross the electric line wires guard wires are pro- 
vided. The tramways and equipment will have cost £100,000. 


- The cyclists of the town are complaining about the j-in. groove in 


the new line owing to the liability of their tires to become fixed 
in it. 
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Brighton.—The chairman of the Tramways. Committee 
and the tramways engineer have paid a visit to the works of Messrs. 
Milne & Co., Wellington, Shropshire, to inspect the first finished 
electric tramcar for the tramways which the Corporation are now 
constructing. They saw also the other cars, 25 in number, which 
are in an advanced state, so that it is anticipated that the whole 
will be delivered well within the contract time. 


Clacfon.—A_ proposal for the construction of electric 
tramways from Old Clacton to Clacton-on-Sea and along the front 
is under consideration. 


Dublin.— Last week Mr. Trotter, Board of Trade 
inspector, made an inspection of the electrical equipments of 
several portions of the electric traction system of the Dublin 
United Tramways Company. The inspection was confined to the 
overhead wires in British Street and South Quays, which had not 
previously been inspected. 


Electrical Omnibuses in Austria.— The Accumu- 
latorenfabriks Gesellschaft, of Vienna, has secured a concession to 
work a service of electrical omnibuses between Payerbach and 
Hirschwang. The vehicles are being built by Messrs. J. Lohner 
and Co., of Vienna, and are on the Lohner-Porsche hub motor 
system, the necessary electrical energy being furnished by a battery 
of Tudor accumulators. 


Glasgow.— Last week the permanent ways of certain 


of the electric tramway lines in Glasgow were officially inspected by 
Colonel Yorke for the Board of Trade. : 


Lancaster. — The Electric Tramways Committee have 
rejected an offer from a Birmingham syndicate to purchase all the 


rights to construct the network of tramways in the borough for 


which powera were granted in the Parliamentary Bill last year. 
The Corporation have really been endeavouring, along with the 
Morecambe Urban Council, to acquire the existing horse tramway 
from the borough of Lancaster to Morecambe. The syndicate first 
tried to acquire the Lancaster to Morecambe line, offering terms at 
par, whereas the Corporation, knowing the lease of the company 
expires in 10 years, only negotiated for 15s. per £1share. This was 
declined, but some of those interested in the tramways company 
are members of the Corporation, and the re-opening of negotia- 
tions has been suggested. The offer of the syndicate was condi- 
tional that an extension of the lease was obtained from the 
Corporation, and as this is not likely to be granted, the scheme will 
probably fall through. Meanwhile Mr. W. A. Tester, the borough 
electrical engineer, is busy preparing for the installation of the 
electric tramways upon the principal routes. When it is completed 
the cost will be about 470, 000. 


Light Railways.—The Commissioners have submitted 
to the B. of T. for confirmation the Rhondda Valley Light Railway 
order. "Tuesday's //azette contains notices about the following: The 
Turton, Tottington, Ramsbottom and Rawteustall (Lancashire 
Light Railways Compauy); Spen Valley and Morley Extensions 
(British Electric Traction Company); Crewe Light Railways 
(B.E.T. Co.); South Shields, Sunderland and District Light Rail- 
ways (B. E. T. Co.); Potteries Light Railways Extensions (Potteries 
Electric Traction Company); Middleton Light Railways (Devia- 
tion) (B. E. T. Co.); Southend (Burnham-on-Crouch to Bradwell-on- 
Sea) (Railways and General Construction and Maintenance Com- 
pany); Woolwich, Eitham and District Light Railway (Auxiliary 
and Light Hailways and Tramways Company); Preston aud 
Lytham; Holmtield and Southowram; Southowram and Elland ; 
Crowland and District (Crowland and District Light Railways 
Company). See also “ Parliamcntary Powers,” p. 932. 


Liverpool.—4Another new tramway route was opened in 
connection with the electric tramway system on Sunday. The new 
route is from Smithdown Road, in the south-east of the city, to the 
Pier Head, through a central district. 


London Tube Railways.—4A correspondent sends us 
the following :—‘‘ The present steam railway system of the 
metropolis carries evidence in itself that it was not thought 
out.as a whole, but that it has grown by piecemeal. Nothing 
could well be worse than the present railway system of London. 
Each bit of line appears to have no proper point of starting and no 
well-schemed route. All is a confused hotch-potch. Exactly the 
same confusion appears to be growing below ground in the case of 
the tube electric lines. When a few more have been constructed it 
will begin to be difficult to construct others as they ought to be 
constructed. We may suppose a line is to run east and west, and 
to cross some half-dozen north and south lines. What has been 
done to prepare for this eventuality ? The hypothetical 
new line might find itself like a thread of waft in a bit of 
coarse canvas, alternately above and below succeeding threads 
of warp. This is a contingency very likely to occur, and it ought 
to be guarded against. In some parts of London especially the 
united thickness of the London and plastic clays is not great, and 
there ought to be no water of critical height at these points. 
The construction of a new tube railway seems all a matter of chance, 
depending upon the crude ideasof promoters, made irrespective of any 
such points as we have advanced. Now that tube railways bid fair to 
be so numerous in the near future, is it not high time that a general 
system should be worked out with all junctions and necessary loops 
and crossings? Such a system should be designed with a view to 
the most advantageous routes being selected, and it should be a 
very full scheme, including a close network of permissible lines. 
Having been thus decided upon, any set of promoters would be at 
liberty to select any section of the system, and to construct the 


same in the direction shown on the plan of the authorised general 
scheme and at the authorised depth. In this way it would not cost 
many pounds to acquire permission to construct a line. 
As piece by piece was constructed, the whole system 
would begin to assume form, and perhaps in time every 
piece might be laid down. As time passed it might appear 
that modifications in the scheme as regards unconstructed lengths 
could be advantageously made, as local conditions varied 
from anticipation, and all such desirable changes could be 
made on the plan of the authorised lines" so as not to 
mar the general effect. Individual promotions must ultimately bar 
the way to future extensions, because no consideration is given to 
such extensions by the promoters of the lines so far built or 
proposed. The future of the whole tube system is being jeopardised 
by this unwarrantable selfishness. As an example of the influence 
of bad and uncontrolled plans, we may instance the line from Lud- 
gate Hill below ground to Farringdon Road vid Snow Hill. When 
au electric line was proposed from St. James Street to the City, its 
promoters felt themselves compelled to stop at Holborn Circus, because 
they were unable to cross the Snow Hill line above, as this would have 
run them eitherabove the Viaduct, or so asto interfere with the small 
streets which pass below the Viaduct. The only space available 
was that below the Snow Hill line, and the promoters did not care to 
make this deep desoent, as it was felt necessary to have a shallow 
station at the Holborn Circus. The irresponsible boring of tube 
lines at the sweet will of the promoter will entail many similar 
difficulties in the future, especially when the undulating system of 


the Central London line is followed to any great extent.” 


Manehester. — The Moss Side District Council has 
received the agreement with the Manchester Corporation in regard to 
the construction of tramways in Moss Side. The matter is now com- 
pleted. It was stated that no date had been fixed for the 
commencing of the laying of the lines in the district, but the 
Corporation had promised that the work should be begun as soon 
as possible. 


Motor Car Trials.—There have been 13 entries of 
motor vehicles for the forthcoming trials of heavy motor vehicles, 
which are to take place from June 3rd to June 7th in the Liverpool 
district. The vehicles are all oil or steam propelled, no electrically 
propelled vehicle having entered up to the present time. 


New York.—The cable on the Columbus Avenue line of 
the Metropolitan Street Railway Company was taken out on 
Saturday, 11th inst., and the electric conduit system inaugurated. 
People along the line gave the last cable car a lively farewell, fire- 
works being set off at some points, and there was much cheering. 
The Broadway line is now the only one in the city operated by 
cable, and this is practically ready to give way to electric power.— 
Electrical World. 


. Oldham.—Major Druitt, on behalf of the Board of Trade, 
made an official inspection of Lees Road and Glowick Road (new 
sections) of the Corporation electrical tramways. Everything 
passed off satisfactorily. The inspector said the cars are not to be 
run without slipper brakes, and the Tramways Committee are now 
consulting their engineer as to what kind to adopt. On 
Monday, at the Borough Police Court, the Corporation summoned 
about a dozen young lads for placing file-cutters’ chisels in the 
grooves of the rails in Middleton Road. Fines were imposed by 
the magistrates in all the cases as a warning to others. 


Paris Underground Railway.—The Paris corre- 
spondent of the Financial Times sends the following interesting 
notes about the Paris electric underground line, which has already 
been described in these columns. The first annual general meeting 
of the Paris Metropolitan Electric Railway Company was held a 
few days back, and it may be of some interest to shareholders in 
the Central London and other electric Tubes“ to know the 
results of the working of the new Paris Metropolitan Electric 
line. The system is ultimately to be greatly extended, and ina 
few years’ time Paris will be endowed with a perfect network of 

underground electric railways, but at present the only line open 
and working is that running right across the city from the Porte 
Maillot to the Porte de Viucennes, with two short branches from 
the Place de L'Etoile (Arc de Triomphe) to the Trocadero and to 
the Porte Dauphine. The accounts presented at the meeting 
showed the working results from July 19th, the date of opening, to 
December 31st last. The total gross receipts for this period were 
£107,764, and the working expenses amounted to £41,741, so that 
the profits worked out at £66,023. The proportion of these profits 
paid over to the City of Paris, in accordance with the terms of the 
concession, was £36,252, so that the company’s net profits worked 
out at £29,771. Advertisements and other side products increased 
the net profits to £58,702. After provision was made for legal 
reserve, a dividend of 7.50 francs per share was declared, which 
absorbed £30,000, and left £6,782 to be carried forward. The 
directors, in their report, also stated the working results for the 
first four months of 1901—January—April. These were as 


under :— 
Traffic receipts during first four months, 1901 £107,529 
Working expenses during same period ie aa Vs 45,801 
Gross profits .. 4 T £61,719 
Proportion to City of Paris .. 4,920 
Net profits of company £18,799 


The proportion of working expenses to receipts, which was below 
40 per cent. during the first few months of the opening of the line, 


rose to 42 per cent. in December, to 44 per cent. in January and 
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gradually fell to 40 per cent. in March and April The report 
points out, however, that it is somewhat deceptive to calculate the 
proportion of working expenses at so much per cent. in a line such 
as is the Paris Metropolitan, because the existing organisation, with 
trains of four carriages and a maximum of circulation, necessitates 


continual expenses which do not admit of a fair comparison. The ' 


company hopes sooner or later to increase the length of its trains to 
seven or eight carriages, but before this can be done it is absolutely 
necessary to construct a number of sidings. It is hoped that the 
municipal council will give the necessary sanction in time for the 
sidings to be completed by March, 1902. The length of line open 
is 13 kilometres 300 metres, or over eight miles. The rolling stock 
consists of 41 first-class carringes, 74 second-class carriages, 34 one- 
box motor carriages, and 12 two-box motor carriages. The average 
receipt per passenger is exactly O francs 1:693 decimes and per train 
kilometre 3 francs 2:059 decimes. The city authorities are actively 
pushing on with the tunnelling and superstructure work of the second 
road, to be opened next year. This is a circular line on the north 
side of the river, vid the outer boulevards, between the Etoile and 
the Place des Nations. The total mileage to be ultimately worked 
by the Paris Metropolitan Electric Company is not yet fixed, but it 
is evident that the present capital of £2,000,000 will be insufticient to 
work the first 50 kilometres. | 


Parliamentary Powers. — Last Friday's London 
frazette contained the petition of the City and North-East Suburban 
Electric Railway promoters for various additional powers, including 
the use of lands at Low Leyton for the construction of a generating. 
station. l - 

applications regarding the Lizard Light Railway Order, the 
Wovdbridge District and Bawdsey Light Railway proposed order, 
the Gower Light Railway (Light Railways Syndicate), and the 
Rother Valley Light Railway (Company), appear in the same issue. 


Perth.— Mr. Lambert, the resident electrical engineer, 
has now completed his report on the proposal that the town should 
take over the tramways and adopt electricity as the motive power. 
The contents of the report have not yet been made public. 


Plymouth.—The Plymouth, Stonehouse, and Devonport 
tramways system is about to undergo conversion. The gauge is to 
be reduced from 4 ft. 84 in. to 3 ft. 6 in., which will make the line 
uniform with the other systems in Plymouth and Devonport. Elec- 
tric traction is to be substituted for horse-power. l 


Poole and Bournemouth.—The directors of the 
Poole &nd District Electric Traction Company, Limited, gave an 
invitation dinner on Wednesday night at the Grand Hotel, Bourne- 
mouth, to celebrate the opening of the light railway between Poole 
and Bournemouth, also the inauguration of the work in connection 
with the Christchurch and Bournemouth line. Mr. E. Garcke, 
chairman of the company presided, and the company included 
the Mayors of Bournemouth and Christchurch, and the chair- 
men of the various local district councils and other bodies, 
Mr. W. M. Murphy, and Mr. P. G. Hamilton Carvill, M.P. The 
toasts were, The Prosperity of the District," The Guests," and 
“The Tramway Service.” Reference was made to the fact that the 
Corporation tramway lines would, in conjunction with those of the 
company, connect the ancient towns of Christchurch and Poole, 
which were 10 miles apart, the system running through the centre 
of Bournemouth. i 


Portsdown and Horndean Light Railway.—At the 
last meeting of the Hampshire County Council it was reported that 
the promoters of the above had applied for permission to use steam 
locomotives upon the intended light railway, on the ground tbat 
electric equipment aud traction was too expensive, excepting on a 
service for which a very frequent service could be profitably worked. 
Section 61 of the order, authorising the construction of the railway, 
provides that steam locomotives shall not be used except with the 
consent and according to a system approved by the Board of Trade, 
and with the consent of the road authority. A committee of the 
County Council reported that they had communicated with the three 
District Councils interested, and had ascertained that they strongly 
objected to the use of steam locomotives. Having regard to these 
views, and also to the fact that the order was obtained by the pro- 
moters on the understanding that electric traction would be used, 
tbe Committee had intimated to the promoters that they could not 
recommend the County Council to consent to the use of steam. 


Singapore.—At a meeting of the Singapore Municipality, 
the president reported the receipt of an application asking if the 
Commissioners would cónsent to the construction of an electric 
tramway. The president said the adoption of the proposal meant 
an expenditure of $2,500,000, and if the wires were placed under- 
ground it would mean another million and a-half dollars, and this 
latter fact would perhaps put a stop to the scheme altogether. The 
Finance and General Purposes Committee had recommended that 
the Commissioners concur in the opinion as to the necessity for the 
underground system, and the president moved that this be 
adopted. The recommendation was then put and carried with one 
dissentient. 


Southampton.—<An intimation has been received from 
the Board of Trade that they are prepared to sanction the proposed 
loan of £280,000, repayabie in the periods usually allowed, as 
follows:—Permanent way, £53,820—30 years; electrical equip- 
ment, £7,230—20 years; cars, £18,950—15 years. The Tramways 
Committee of the T.C., after considering quotations for indem- 
nifying the corporate body against claims under the Workmen's 
Compensation and other Acts with respect to employés in the 
tamway department, have resolved to continue (he insurance with 


the General Accident, &c., Company, Limited, at 40 per cent. on 


the wages paid, subject to the company agrecing to include risk by 
electric shock and under Lord Campbell's Act. 


Sunbury and Distriet.—The U.D.C. has received 
official notice that the Middlesex County Council propose applying for 
powers to construct two light railways affecting their district, one 
extending from Kingston Road, Staines (from the junction with the 
Staines and Egham line already authorised) and passing through 
Laleham, Ashford, Littleton and Hampton; and the other com- 
mencing at Twickenham, passing through Hampton and Hanworth 
to Sunbury Cross. The County Council also purpose ito acquire 
land at Sunbury fora power station and car depót. The gauge is 
to be 4 ft. 83 in, and the traction “otherwise than by steam.” 
These lines are part of a scheme for 73 miles of light railways 
proposed to be constructed in the parishes of Enfield, Edmonton, 
Southgate, Wood Green, Finchley, Hendon, Willesden, Wembley, 
Harrow, Stanmore, Edgeware, Acton, Old Brentford, Ealing, 
Norwood, Heston, Isleworth and Twickenham. 


Sunderland.—On Wednesday, May 22nd, the first of 
the extensions of the Sunderland tramways was inspected by 
Lieut.-Col. Von Donop, of the Board of Trade. This is a short 
section, about three-quarters of a mile long, and formsa continuation 
of the Roker system, which is very largely patronised by visitors to 
that seaside resort. The line runs to the extreme boundary of the 
borough towards Whitburn, and it is expected to be utilised by the 
villagers. The section is a straight run, and was generally informally 
approved by the inspector, and cars were run along the lines the 
same day. The work has been carried out by Messrs. Dick, Kerr and 
Co., the original contractors. 

The company who have in hand the scheme for the running of 
tramways in the district around Houghton-le-Spring (Durham 
County), have approached the Sunderland Corporation Tramways 
Committee with a view to obtaining running powers over their 
lines into the borough. A sub-committee has been appoiuted to 
deal with the matter, but has not seen ita way to recommend that 
such powers be granted. The Committee is prepared to recommend 
that negotiations be entered into for arranging through rates both 
for passengers and parcels. 


Surrey County Council.—The arrangements between 
the Parliamentary Committee of the 8.C.C. and the London United 
Tramways, Limited, provide fora payment by the company of a 
yearly rental of £100 per mile, and for the Council to have the 
option of purchase in the event of local authorities not exercising 
their covenanted rights. The company also agreed to contribute 
substantially to tbe cost of widening Kingston and Hampton Court 
bridges in the event of tramways being laid across them, the amount 
in the case of Kingston Bridge being a maximum of £10,000. 


Twickenham.—Snbject to the approval of the Par- 
liameutary agents, the U.D.C. bas decided to withdraw its petition 
against the London United Tramways Bill, on the company uuder- 
takiug to allow the Council the option of purchase indepeudently 
of the action of neighbouring authorities, aud on also promising not 
to coustruct any cable-way through the district unless also con- 
structing a tramway line. There are a few other minor provisions. 
The company has paid the Council's legal costs in full. 


West London.—On Bank Holiday an immense traffic 
was carried on the electric trams of the London Uuited Tramways 
Company. A one-minute service was maintained from seven o'clock 
in the morning until an hour after midnight, during which period 
209.636 passengers were conveyed over the nine miles of route now 
opened. For the corresponding day last year, when the horse cars 
were in operation, the total was 81,500, and for last Bank Holiday, 
when the electrical system was placed in operation for the first 
time, 164,000 passengers were carried. 


Wimbledon.—Following on the abortive attempt of 
the U.D.C. to promote a tramway Bill, the Council has now applied 
for a provisional light railway order. 


2 


TELEGRAPH AND TELEPHONE NOTES. 


The Borkum-Bacton Cable.—It is stated in the Times 
that the laying of the second half of the Borkum-Bacton cable by 
the steamer Fon Podbielski has been successfully completed. 


Indian Telexraphs.— According to a recently issued 
report, the State telegraph network in India now extends to alength 
of 52,909 miles. Altogether there are 170,766 miles of telegraph 
wires and 283 miles of cables in use. 


Italian Telegraplis.— The Italian Government has voted 
a subsidy of 150,000 lires for the construction of a new telegraph 
line between Genoa and Milan, and with a view to relieving the 
present lines of communication to Paris and London. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED. 
Latakia-Cyprus .. ve $a es ` .. June 20, 1899 .. ee 
Para-Maranham ‘ls ea vs $^ .. March 1, 1900 .. ec 
LANDLINES :— ` 
Bolama -Bissao oe oe ee ee May 19, 1901 ee 
Cayenne-Pinheiro - .. April 20,1901 .. oe 


(Continwed on page 937.) 
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BARNES ELECTRICITY WORKS. 


ONE of the latest municipalities of Greater London to embark 
on the commercial supply of electrical energy is the Barnes 
Urban District Council. The area controlled by this 
authority, bounded by Richmond, Putney and the Thames, 
is very extensive, and includes several buildings of more 
than local fame, such as White Lodge, Sheen House, the 
Ranelagh Club-house, &c. Moreover, while the present 
population amounts to about 18,000, so rapidly is London 
overflowing into the surrounding districts that already 
building plans have been drawn up to accommodate no less 
than 40,000 inhabitants in the near future. In addition to 
the large residential element, there are several large industrial 
concerns within the Council’s boundaries, and the probability 


the station by carts; but it is intended to instal mechanical 
coal-handling apparatus to avoid the expense and incon- 
venience of this process. 

The buildings include engine room and boiler house, 
engineer's offices, test room, stores, workshop, men's mess room, 
battery room, &c. The boiler and engine rooms are closed 
by a temporary end of galvanised iron and match-boarding, 
to provide for extensions ; they are well lighted and ventilated 
from the roof. 

The steam-raising plant consists of three Babcock and 
Wilcox boilers, of 250 H.P. each, constructed for hand 
stoking and fitted with superheaters. Each boiler is capable 
of evaporating 5,000 lbs. of water per hour, at a working 
pressure of 160 lbs, persquare inch. There is no economiser, 
the flue gases being led direct to the chimney shaft, which 
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GENERAL VIEW OF ENGINE Room. 


of a demand for charging the accumulators of motor-cars and 
launches is, in view of the situation of the works, by no means 
poor. It will be seen, therefore, that the undertaking com- 
mences operations under most favourable auspices, and with 
every likelihood of developing into a very profitable and 
important system. 

The Council obtained a provisional order in 1898, and 
appointed as consulting engineer Mr. W. Fairley, engineer 
to the Richmond Main Sewerage Board. A Local Govern- 
ment Board inquiry was held, and sanction granted to a 
loan of £30,963 in July, 1899. The method of supply 
adopted was the direct current three-wire system, with a 
declared pressure of 210 volts. The site of the generating 
station is on the right bank of the Thames, close to the tow- 
path, affording facilities for the supply of coal and water. 
At present coal is delivered in barges, and is brought into 


is 120 ft. high from the surface of the ground and 6 ft. in 
diameter inside. | 

A row of bunkers opposite the boilers provides for the 
storage of 90 tons of coal. 

Feed and condensing water are obtained from a well 
which has been sunk to a level below the river bed; a pipe 
is also carried out to the river. Two Worthington pumps, 
each capable of delivering 5,000 gallons per hour, raise the 
water to a settling-tank of 4,700 gallons capacity, from 
which it.is pumped into the boilers. The tank is also 
supplied from the Southwark and Vauxhall Company’s 
mains. | 

A Wheeler surface condenser of the ** Admiralty " type has 
been installed, combined with the necessary air and circulating 
pumps; the feed-water is taken from a hot well in the 


boiler-room, and make-up water from the tank. 
G 
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A Webster feed-water heater, made by Messrs. James 
Simpson & Co., Limited, receiving the exhaust steam from 
the auxiliary engines, raises the temperature of the feed 
practically to boiling point. 

The whole of the steam piping, which is of steel, lagged 
with magnesia sectional covering, was carried out by the 
Babcock & Wilcox Company. Hopkinson valves are used 
throughout, with both dead-weight and spring safety-valves. 


FRoNT ViEW OF Wonks. 


The main range consists of a ring main in the boiler-house, 
with a single pipe connection to each boiler and engine. 
The auxiliary engines are connected both with this and with 
a separate steam-pipe. 

As the condensed steam is used for feed water, a Railton 
and Campbell oil filter is fixed close to the hot well in the 
boiler house ; in addition, a Babcock & Wilcox oil separator, 
consisting of a chamber fitted with baffle plates, is inserted 
in the exhaust pipe close to the condenser. The steam pipes 
are drained by means of Geipel steam traps. 

The engine-room plant was supplied by Messrs. Siemens 
Bros. & Co., and consists of two main generating sets, two steam 
balancers, and switchboard. Each of the large sets consists 
of a two-pole Siemens dynamo, with drum armature, coupled 
direct to a triple-expansion three-crank Belliss engine, and 
is rated at 315 amperes, 480 volts, at 420 revolutions per 
minute, The dynamos, however, are capable of giving 200 
KW. continuously, the engines being of Messrs. Belliss and 
Morcom’s standard 300-1.r. size. 

The smaller dynamos are of similar type, coupled to com- 
pound two-crank engines made by Messrs. Belliss & Morcom, 
and fitted with their patent single piston valve between the 
cylinders ; each of the dynamos is rated at 150 amperes, 
240 volts, or 120 amperes at 300 volts, at 550 revolutions 
per minute. 

Normally the steam is superheated about 100° F. at the 
stop valve ; a thermometer pocket is provided between the 
separator and the governor throttle valve on one of the four 
engines, and a direct reading dial thermometer is fitted to 
each of them. 

The exhaust from the low pressure cylinder of the large 
engines is taken off by two branches from the top and bottom 
of the piston valve, and is led into a main exhaust pipe 
beneath the floor, which opens at one end to the condenser, 
and at the other end to an uptake to atmosphere. There is 
a sluice valve at the middle to divide the exhaust pipe in 
two parts, 


The engine room is traversed by a Chatteris 10- 
Eie ty beat y atteris 10-ton crane, 


THE ELECTRICAL REVIEW. 


[Vol 48. No. 1,227, May 31, 1901. 


The switchboard provides for the generators, storage 
batteries and six feeders, of which five are in use. These 
are arranged on the plug bar system on enamelled slate 
panels, with four longitudinal bus bars at the back 
of the board. 'The usual complement of duplex feeder 
switches and fuses, maximum and minimum dynamo 
cut-outs and fuses, shunt regulators and balancer throw- 
over switches, is provided. The battery switches are 
of the vertical type, there being two contact bars connected 
by a resistance for each charge and discharge regulator, and 
battery main switches. 

The Board of Trade panel was made by Messrs. Kelvin 
and White, and is equipped with a recording ammeter and 
an automatic cut-out, to short-circuit the ammeter in case 
of a dead earth occurring. With this exception, all the 
instruments are of Messrs. Siemens Bros.’ dead-beat moving- 
coil type. A paralleling voltmeter, reading to 30 volts either 
way, is provided, and can be used for either the main gene- 
rators or the balancers by the simple device of pressing a button 
of the bell-push type when the latter are being dealt with. 

A Siemens combined wattmeter and watt-hour-meter is 
connected in circuit with each dynamo, and is fixed on the 
wall behind the switchboard ; an Aron meter, with Miller's 
patent ** discounting " modification, is in circuit with each 
of the batteries. 

The latter consist of 274 cells, of the Electrical Power 
Storage Company's K type, with 15 plates, and have a capacity 
of 300 ampere-hours at a discharge rate of 85 amperes, 
or about 40 kw. The connections with the regulators are 
of bare copper carried on insulators, and are very neat— 
which is true also of the battery room as a whole. At 
present no charging booster has been installed, so Mr. 
Davidson, the resident engineer, has adopted the ingenious 
device of charging the regulating cells in series with the 
early evening load ; when theload grows too heavy for this 


BaBcock BOILERS. 


purpose the regulators are cut out and the main batteries 
charged in parallel with the lighting load. 

The engineer's office is provided with an enamelled slate 
board, equipped with two Siemens voltmeters and two Elliott 
recording voltmeters, which can be connected with the 
various feeding points by means of sítüble switches. A 
complete outfit of instruments) has been obtained for the test 
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room, and the workshop is to be equipped with handy tools 
for carrying out small repairs, &c. 

The station is wired on the Simplex system, and is lighted 
by two Jandus lamps in series, and 50 incandescents on 
210 volts inside, while a Johnson & Phillips 210-volt 
„Ark“ lamp is fixed over the entrance. | 

The whole of the cables were laid by Messrs. Callender, 
and are of their lead-covered impregnated fibre type. The 
feeders are drawn into Sykes earthenware conduits, and con- 
sist of 2,000 yards triple concentric 8, 15, 3 square inch; 
3,100 yards, 2, 1, 2; and 660 yards, 2, 2 square inch. 
The longest of these feeds an isolated network on Upper 
Richmond Road, on the far side of Barnes Common. 

The distributors are three-core lead-covered and armoured, 
1, *05, 1 square inch, and are laid direct in the ground. 
A pilot cable with three cores of 7/20 S.W.G., lead-covered 
and armoured, is laid to each feeding point. 


SIEMENS-BELLISS STEAM Dynamo. 


A high-pressure concentric feeder, with two cores of 25 
square inch section, is laid to a point 3,100 yards distant, 
where a sub-station will eventually be installed. This feeder 
is at present working at low pressure, but when the load 
upon it becomes too great, a high pressure set will be installed 
at the works, running at about 2,000 volts, with transformers 
in the sub-station. 

Large extensions of the mains are now in hand. At 
present about 5,000 8-c.P. lamps have been connected or 
apple for, and a rapid increase is confidently expected. 
Schattner meters are used thoughout on consumers’ premises ; 
these are very simple in construction, and are inexpensive, 
while though a consumer can “ weigh up" his consumption 
of energy at any time, he cannot vitiate the record in any 
way. The prices charged are—for lighting, 6d. per unit, 
with a rebate for large consumers ; for power, 3d. per unit. 

At some future date it is intended to run a dust destructor 
in conjunction with the electricity works. 

A peculiar state of affairs exists at Ranelagh ; the club 
house is situated within the Council’s area, but part of the 


wheels. 


grounds lies within the area of the County of London 
Company, which is at present supplying the house. Now, 
the company has a perfect right to supply energy at any 
point within this portion of the grounds, and apparently the 
consumer can use it on any part of his premises, the com- 
pany's responsibility terminating at the feeding-point ; 
yet the house is in another area. The question is 
this: Can the Council enforce its claim to supply 
the house? We have met with a similar case before, 
but so far as we know it has not come up for legal 
decision, and we shall look forward with interest to 
the solution of the problem. 

As before stated, Mr. Fairley has acted as engineer to the 
Council in drawing up the scheme, while Mr. C. S. Davidson, 
who has been appointed resident engineer, rendered him 
valuable assistance. Mr. J. E. Anderson, Clerk to the Council, 
and Mr. G. B. Tomes, surveyor, have also been concerned 
in the success of the undertaking. 

We are indebted to Mr. Davidson for 
facilities to photograph the station, and 
for his kind assistance in the preparation 
of this article. 


THE 
PROPER WHEEL SECTION 
FOR INTERURBAN RAIL- 
WAYS.* 


Ir high speed interurban railway cars 
did not have to use city tràcks at 
their termini, the question of the proper 
wheel section to employ would be easy 
of solution. It would be a chilled iron 
wheel, similar to those used on steam 
roads, with & deep and broad flange, 
though somewhat lighter in weight, as 
the load is usually much less in electric 
railway service. If, however, the same 
car runs into a city, where the speed is 
necessarily low and where grooved rails 
or girder rails are used, confining the 
flange in many instances to a depth of 
not over ,°, in. and a thickness of ł in., 
complications immediately result. It 
has been found impossible to make a 
motor wheel of sufficient tread area to 
give the necessary strength to the rim 
and have it chilled deep enough to give 
the mileage exacted, without having 
the flange chilled through. If, then, 
the street railway manager is confined to 
a flange suitable to run on a grooved 
rail in the cities at a speed of, say, from 
8 miles to 10 miles per hour, how can 
he reasonably expect that a wheel with 
such a flange is well adapted to a speed 
of 40 miles to 50 miles per hour on 
interurban roads? This is the question which is facing 
managers in all parts of the country, and it is a difficult 
question to solve. 

There is no difficulty in making a wheel strong enough 
to avoid fracture at spokes, hub or rim. The problem is 
to make a flange of the dimensions to which the railway 
manager is confined by his city work, and have it strong 
enough to withstand the requirements of the interurban 
service. 

The conditions of service under which motor wheel 
flanges are used are much more exacting than those 
pertaining to steam car wheels, To begin with, the flange 
is much shallower and thinner, and cannot be so well 
protected by a backing of soft iron as in the steam railroad 
In single-truck cars the flange of the wheel has to 
take all the strain of curving and the wear resulting therefrom. 
In turn-outs and crossings the flange often has to bear the 
entire load, and in some instances is worn down square ; in 
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others, it crumbles off at the point, as the result of such action. 
Again, the wheels are continually running in dirt and grit, 
heated up by the action of the brakes, and through water and 
slush ; they are run down heavy grades and entered into a 
45-ft. radius curve with the brakes suddenly applied ; they 
are subjected to every conceivable kind of service under the 


Fic. 1.—WHEEL WORN ON FLANGE. 


management of motormen, and sometimes of officials who 
have but a limited knowledge of the possibilities or limita- 
tions of cast-iron, and are yet expected, under all conditions, 
to stand up and remain intact and give an excessive mileage 
at a pound price but little, if any, more than brake-shoes or 
sash weights. Possibly, if the characteristics of chilled iron 
were better under- 
stood, more care 
would be observed 
in the use of cast- 
iron chilled wheels, 
As has been 
stated, to obtain 
the depth of chill 
necessary to give 
the mileage 
usually expected, 
the flange must 
be chilled through 
in practically all 
cases of city ser- 
vice. The, chill 
of a wheel is com 
posed of crystals, 
which are radial 
to the plane of 
the chill mould 
in which the 
wheels . are cast. 
These crystals 
have a grain, or 
cleavage, which, 
under the severe 
heat generated by 
brake action, or 
the constant grind- 
ing of the flange 
against the rail 
in curving, sepa- 
rate, causing long- 
itudinal seams, which, under continued service, extend 
until some sudden blow or lateral thrust causes a piece of 
the flange to break out. This is the principal defect that 
managers have to guard against, and is one to which all 
makers are liable. Its avoidance can be greatly furthered 
by a less severe application of the brakes and a more rigid 
tramming or squaring of the trucks. As an example of 


(» 


Fig. 2.—WHEEL WORN ON TREAD. 


what neglect of the latter precaution may cause, attention 
is called to fig. 1 and fig. 2. These are sections, 
showing the wear of two wheels on th» same axle, taken 
recently from an electric railway truck. An examination of 
these sections shows that one wheel has been constantly 
running against the flange, the other on the outer edge of 
the tread. These two wheels were made by the same molder 


BARNES ELECTRICITY WORKS.—MAIN SWITCHBOARD. 


from the same pattern on the same day, and were poured from 
the same ladle of iron, consequently they should have been 
as much alike as it was possible to be. They were also fitted 
accurately on the axle, as indicated by the fact that the 
wear in each was practically the same at all points of the 
circumference. Consequently the conditions of wear were 


Fra. 3.—SECTION USED ON WILMINGTON-CHESTER INTERURBAN 
LINE. | 

I 

necessarily accountable for the result, and to them should 
the blame be laid. 

These considerations point to the necessity of having the 
flanges on interurban roads as deep and thick as the con- 
ditions of the urban roads will permit. Fig. 3 and fig. 4 
Show two sections employed on roads of this character. 
Fig. 3 shows 
a l-in. flange, 
such as is used 
under the inter- 
urban cars run- 
ning between 
Wilmington, 
Chester and 
Philadelphia. As 
these cars start 
from the Penn- 
sylvania Depot in 
Wilmington, they 
have to run over 
the same tracks as 
do the cars used 
solely for urban 
traffic. Fig. 4 
shows the zin. 
flange, employed 
by the Washing- 
ton, Alexandria 
and Mount Ver- 
non Railway, 
which has to con- 
form to the re- 
quirements of 
Washington city 
traffic. Both of 
the roads run cars 
at a high rate of 
speed, and the 
results obtained 
from these tread 
and flange sections have been quite satisfactory. The 
only suggestion to make in regard to these sections is 
that, if it were possible, it might add to the strength and 
life of these flanges to increase the thickness of the flange 
to that used by most steam roads, viz., 18 in. 

Speaking broadly, for interurban service, a flange depth 
of more than 3 in. is not regarded by the best authorities as 


I | | 


Fic. 4.—SECTION USED ON WASHINGTON-ALEXANDBIA INTER- | 
URBAN LINE. 


very important, although that in use on steam roads is now 
11 in. Nevertheless, many of the steam roads formerly 
used wheels the flanges of which were little if any deeper 
than 1 in., and obtained good results. A few electric roads 
employ wheels with flanges from 1 in. to 1j in. deep, and 
from 1 in. to 13 in. thick, but they are used under such 
conditions of traffic as are exceptional, not general. If there 
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was a regular standard rail in universal use, of a section that 
would permit of a thicker flange than is now generally used, 
the wheel troubles of the railway managers would be greatly 
decreased. 

A few railway companies are 
steel wheels for motor service. As yet the experience 
with their use has not been very extended, and it is 
impossible, therefore, to give an intelligent opinion as to 
their utility. It has always been the general impression, 
however, that the flanges of such wheels would wear rapidly 
in city streets, especiully where there was much grit and 
mud on the track, and that they would have to be thrown 
out of service on that account long before the tread was worn 
out. Whether this is so or not, it may safely be said that 
the best remedy for wheel troubles is in the direction of 
adopting a standard tread and flange section that will permit 
the use of ¿he thickest possible flange, consistent with urban 
traffic, and tlie issuance of positive instructions regarding 
the sliding and heating up of chilled wheels by brake action. 


experimenting with 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 932.) 


Proposed New Zealand — Australia Cable, — The 
Times correspondent at Wellington telegraphed on May 23rd as 
follows:—The New Zealand-Australia State cable has beon dis- 
cussed between Mr. Ward and Mr. Barton. A tender has been 
received in New Zealaud from London to lay the new cable for 
£220,000. Mr. Ward proposes & penny-a-word rate, which would 
pay bandsomely. 
will agree to lay the cable if the Commonwealth is disinclined for 
the partnership. Tbe matter is being officially submitted to the 
Federal Government by New Zealaud. 


Wireless Telegraphy.— The Elder Dempster steamer, 
Lake Champlain, which sailed from the Mersey on May 21st, carried 
a Marconi wireless telegraphic outfit. On the 22nd, Messrs. 
Elder, Dempster & Co. received two telegrams from the Holyhead 
Post Office, sent by.the apparatus from the steamer. The first, 
giving the position of the steamer as 84 miles from the South 
Stack, had been transmitted to the station at that point. The 
second came from the steamer when 7 miles off Tuscar Light. 

Tue Cunard Company will, it is understood, provide the Lucania 
with Marconi apparatus for her next passage. She is announced to 
leave Liverpool on June 15th. 

Tne Marconi International Company are fitting up stations on the 
Welsh, Irish and American Coasts for the exchange of messages 
with stcamers. 

Prof. Slaby will read a paper on "Latest Developments in Wire- 
less Telegraphy,“ at a meeting of the Verein Deutscher Ingenieure 
to be held at Kiel, Germany, on June 10th. 

The Prince of Monaco left Monaco on Monday on board his 
yacht, the Empress Eugene, in order to carry on experiments in 
wireless telegraphy at Biot, near Antibes. On board the yacht are 
the Governor-Geueral, Captaiu Baron de Gail, M. de Maleville, 
General N. Marconi, and several other guesta. 

The St. James's Gazette says that the French are about to take a 
new departure in regard to submarine boats. An effort is to be 
made to establish communication by means of wireless telegraphy 
between a station on shore and a submerged vessel 10 miles distant. 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Brazil.—July 8th. The Foreign Secretary has received 
a despatch from H.M. Consul-General at Rio de Janeiro, stating 


Y 


It is certain that the New Zealand Parliament 


that tenders are invited by the Brazilian Government, to be ro- 


ceived not later than July 8th, for the supply of electrical machinery 
for the hoisting and transporting of locomotives at the Engenho de 
Dentro Works. Some particulars may be examined at the Com- 
mercial Department of the Foreign Oftice. 


Dublin.—June 3rd. 
tenders for switchboards, transformers, arc lamps and posts. 
“ Official Notices " May 10th. 


Dublin.—June 3rd. The Lighting Committee wants 
tenders for motors and motor-generators, battery, meters, and 
wiring the works. See Official Notices" May 17th. 


Dundee.—June 5th. The T.C. wants tenders for the 
overhead equipment of the Seagate route. See '' Official Notices” 
May 24th. — , 


1 


The Lighting Committee wants 
See 


service of the Government telegraph stations. 


Eastbourne.—June 7th. The Corporation wants tenders 
for 400 alternating meters, also 200-volt lamps. See two “ Official 
Notices ” May 24th. 

Eastbourne.—June 8th. The Corporation wants tenders 
for economiser, feed heater, piping, tank, aud crane. Sce “Ofcial 
Notices" May 21th. AE 

Edinburgh.—June 12th. The Council wants tenders 


for electric lighting installation at the Colinton Mains Fever 
Hospital. See Official Notices May 17th. 


Edinburgh. — June 15th. The Corporation wants 


tenders for ash conveying plant for Dewar Place station. See 
„Otti zial Notices May 24th. 


Exeter. — June 14th. The Council wants tenders for 
water- tube boilers, steam alternators, switchboards, coaling apparatus, 
tauks, &c. See ''Ofticial Notices" May 10th. 


Farnworth.—June 7th. The U.D.C. wants tenders for 
the overhead equipment of five miles of tramways, and tramway 
poles. See Otticial Notices" May 24th. 


France,—June 10th. The municipal authorities of 
Ardres (Pas de Calais) are inviting tenders until June 10th for the 
concession for the electric lighting of the town.  Particulars may 
be obtained from, and tenders are to be sent to, La Mairie d'Ardres 
(Pas de Calais). | 

Glasgow.—June 10th. The Corporation wants tenders ` 
for branch rubber-covered cables. See Official Notices" May 24th. 


Glasrow.—June 10th. The Corporation wants tenders 
for electricity meters. See “Official Notices May 17th. 


Hendon.—June 5th. The U.D.C. wants tenders for the 
wiring of the new Council offices. See Official Notices" May 3rd. 


Huddersfield.—June 4th. — Tlie Corporation wants ten- 
ders for five mechanical stokera. See Official Notices" to-day. 


Ipswich.—June 8th. The Corporation wants tenders 
for dryback marine type boilera 11 ft. 6 in. x 14 ft. long. See 


. " Official Notices May 17th. 


Islington.—June 11th. The Lighting Committee wants 
offers for free or " assisted" wiring; also for painting arc lamp 
columns. See Official Notices" May 24th. 


London.—June 12th. The Central Electric Supply 
Company wants tenders for three 20-ton and one 10-ton travelling 
cranes. See “ Official Notices” May 24th. 


London.—June 12th. The East Indian Railway Com- 
pany is in the market for electric overhead travelling cranes. 
Specilication to be seen at the company’s offices. Tenders to Mr. 


C. W. Young, Secretary, Nicholas Laue, London, E.C. 


London.—June 17th. . The Guardians of St. Marylebone 
wants tenders for electric light, wiring and fittings for the new 
Able Bodied Block of their workhouse. See Official Notices 
to-day. 

Madrid.—June 1st. The Secretary of State for Foreign 
Affairs bas received a despatch from H.M. Ambassador at Madrid 


stating that tenders are invited by the Spanish Postal and Tele- 


graph Department for the supply of 30,000 zinc cylinders for the 
Such particulars as 
have been received may be examined at the Commercial Depart. 
ment of the Foreign Office. 


Manchester. — June 4th. The Tramways Committee 
wants tenders for electrical fittings for lighting the Queen’s Road 
car shed. See “ Official Notices " May 24th. 


Poplar.—June 4th. The Electricity Committee wants 
tenders fora storage battery. See ‘Official Notices" May 24th. 


Rochdale.—June 7th. The Corporation wants tenders 
for six specimen eléctric tramcars. See ‘Official Notices" May 24. 


Spain.—June 10th. The Spanish Post and Telegraph 
department is inviting tenders until June 10th for the supply of 21 
tons of copper sulphate for the telephone service. Particulars may 
be obtained from, and tenders are to be sent to, La Direccion 
General de Correos y Telegrafos, Madrid. 


Sunderland, — May 3 Ist. The Corporation wants 
tenders for coal bunker and overhead gantry for clectricity works. 
See “Official Notices" May 17th. 


Taunton.—June 11th. The Corporation wants teuders 
for one 250-Kw. steam alternator, one 10-Kw. motor-gen rator, 
switchboard extensions, water-tube boiler superheater, condensing 
plant, piping, &c. See Official Notices" May 24th. 


Uxbridge.—June 2nd. The Uxbridge and District 


Electric Supply Company, Limited, invites tenders for the erection 
of a generating station at Uxbridge. 


Walthamstow.—June 14th. The U.D.C. wants tenders 
for electric light meters. See Official Notices " to-day. 


Warrington.—June 13th. The Corporation invites 
tenders for boiler, 500-Kw. engine (Willans) and dynamo, and 
mains, &c. See "Official Notices " May 24th. 
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York.—June 10th. The directors of the North-Eastern 
Railway wants tenders for the undermentioned articles, during the 
six mouths ending December 31st, 1901 :—(1) Telegraph apparatus; 

(2) Telegraph wire and line stores. Payment for each month's 
delivery will be made at the end of three clear months, or in cash, 
less 24 per cent. discount. Forms of tender may be obtained on 
application to Mr. Graves, Telegraph Department, York. 


CLOSED. 
Bristol.—The Electrical Committee has placed contracts 
as follows:—Babcock & Wilcox for pipe work: S. Z. de Ferranti, 


Limited, for power switchboard and feeder panels; British Electric 
Transformer Company, for transformers. 


Lancaster.—The Corporation have contracted with the 
British Westinghouse Electric Manufacturing Company, for a 200 kw. 
sct (engine and dynamo) for £2,250, the machinery to be delivered 
in five months. If the plant does not prove suitable it will be 
replaced. Some exception was taken to this firm getting the order, 
because of its foreign association, but it was stated that they are at 
present erecting works ncar Manchester. 


Manchester.—We learn that the Electrical Company, 
Limited, of Charing Cross Road, have secured the order from the 
Manchester Corporation for six three-phase generators of 2,500 H.r. 
cach and sub-station motor transformers. 


Metropolitan Asylums Board.—The (% Press says that 
the Lancashire Dynamo and Motor Company, Limited, whose 
tender, at the sum of £6,399, for electric generating plant was 
accepted by the managers at their last meeting, having withdrawn 
their tender in consequence, as they stated, of “a serious mistake 
in pricing out the estimate,” the Works Committee recommended : 
“That the tender of Crompton & Co., Limited, for the supply and 
fixing of electric generating plant at the Tooting Bec Asylum, of 
£6,630, be accepted." This was agrecd to. 


Partiek.—'l'he Council has contracted with Messrs. 
Mechan & Sons for & main switehboard and instruments at £1,350, 
and with the Tudor Accumulator Company for a battery at £2,396. 


FORTHCOMING EVENTS. 


Friday, May J1st.—At 5 p.m. Physical Society. Mecting at the 
| rooms of the Chemical Society, Burlington House. 
Agenda:—(1) “On a Model which imitates the be- 
haviour of Dielectrics,” by Prof. Fleming, F.R.S., and 
Mr. A. W. Ashton, B.Sc. (2) On the Resistance of 
Dielectrics and the Effect of an Alternating Electro- 
motive Force on the Insulating Properties of India- 
rubber,” by Mr. Ashton. (3) Note on the Electrifi- 
cation of Dielectrics by Mechanival Mcans,” by Mr. 

Ashton. 

Thursday, June 6th.—At 8.30 p.m. Röntgen Society. Paper by 
Dr. Hugh Walsham on X Ray Diagnosis of Ancur- 
isin,” with lantern demonstration. 

At 3 p.m. Royal Institution. Prof. Dewar, F.R.S., will 
deliver his final lecture on “The Chemistry of 
Carbon." 


NOTES. 
The National Electric Light Association, U.S,A.— This 
Association held its annual convention last week, and amoug 
the papers read during the three days were the followiug :— 


Address by President Cahoon. Paper, by C. R. Van Trump, on 
“A Station Load Diagram." Paper, by Francis W. Willcox, on 
“The Practical Side of the Incandescent Lamp." Report of the 
Committee on Standard Candle-Power of Incandescent Lamps, 
Dr. Louis Bell, chairman. Report of the Committee on Amend- 
ments to Freight Classification of Electrical Apparatus, James I. 
Ayer, chairman. Paper, by H. W. Hillman, on “ Arc Lighting at the 
Beginning of the Twentieth Century." Report of the Committee 
on Photometric Value of Arc Lamps, Henry L. Doherty, chairman. 
Paper, by Louis R. Wallis, on“ The Foresee (4-C) System of Charg- 
ing.“ Report of the Committee on Uniform Accounting, G. E. 
Tripp, chairman. Report of the Committee on Analysis of Fluc 
Gases, Henry L. Doherty, chairman. Executive Session—Report 
of the Committee on Legislative Policy, Samuel Insull, chairman. 
Paper by Augustus Treadwell, jun., on “Storage Batteries in Cen- 
tral Station Work.“ Report of the Committee on Rules for Elec- 
trical Construction and Operation, Captain William Brophy, cbair- 
mau. Topic, Steam Heating from Central Stations.“ Paper by 

Calvin W. Rice ou “ Distribution of Curreut at High Potential in 
New York City." 


Fire Prevention New Testing Statiou.—The new test- 
ing station. of the British Fire Prevention Committee was 
opened on Wednesday last week. Mr. Edwin ©, Sachs 
presided, and was supported by Major-General Festing 
(South Kensington Museum), and Mr. H. H. Collins (Past- 
President District Surveyors’ Association), on behalf of the 
Council. Among those present were a large number of 
public officials, including officers from the Royal Arsenal at 
Woolwich, from Chatham, representatives of the Admiralty, 
big railway and insurance companies and leading fire 
brigades, whilst a very large number of district and local 
surveyors also took the opportunity of visiting the station, 
The following tests were undertaken in the course of the 
afternoon: One with a suspended ceiling protecting an 
ordinary floor, and another with a thin partition, both by 
the Banks’ Fireproof Construction Syndicate, Limited, which 
were subjected to high temperatures for a period of 14 hours. 
Further, a very important test was undertaken with a heavy 
warehouse floor, spanning 22 ft., which was subjected to a 
very severe test for a period of 3 hours whilst loaded to the 
extent of 2 cwt. per square ft.: this floor was put forward 
by the same syndicate for investigation. Electrical firms of 
good standing would not be ill-advised in becoming members 
of the British Fire Prevention Committee. 


National Electrical Contractors’ Association.—An 
cuthusiastic meeting of the promoters and supporters of this 
scheme was held at the offices of the secretary on Tuesday 
afternoon, Mr. H. Bland, of Newcastle and West Hartle- 
pool, acting as chairman, The secretary read apologies for 
absence from well-known contractors in London and the 
provinces, all of whom were in hearty sympathy with the 
movement, and promised their support. The report of the 
Provisional Committee, appointed at the first meeting, was 
read and approved, after which the chairman delivered a 
most interesting and exhaustive address, dealing with the 
needs for such an association, and the good work which had 
already been done by the local associations in existence up and 
down the country. The meeting was thrown open for discussion. 
Encouraging reports were made by representatives from 
provincial associations, and a number of points affecting 
the well-being of the Association were thoroughly venti- 
lated. The following resolution was carried unanimously, 
viz. :— 

Having regard to the desirability of forming a National Associa- 
tion for the purposes, inler alia, of protecting and consolidating the 
interests of electrical coutractors in Great Britain and Ireland, it is 
hereby moved that the representatives of local associations and 
others present at this mceting hereby form themselves into an 


association, to be called the National Electrical Contractors’ 
Association. 


A large and influential General Committee, representative 
of England, Scotland, aud Ireland, was appointed, and it 
will be one of the duties of this Conynittee to use its best 
influence ii forming local associations in centres where they 
do not already exist, so that the movement may become 
universal throughout the United Kingdom. Electrical con- 
tractors in London and the provinces who have not yet 
identitied themselves with the movement are desired to com- 
municate with the secretary, Mr. Thos. Guthrie, C.A., 16, 
Qucen Victoria Street, London. 


Aecidents.—On Saturday the employes of Callender's 
Cable Company were holding a club regatta off Belvedere, ou 
the Lower Thames. During the final race, a heavy squall 
setting in from the Essex shore, one of the boats was swamped 
and two men named Moir and Cobb were drowned. 

During the process of casting plates at the Chloride 
Battery Works at Clifton Junction on Friday last, 
an iron table tilted and crushed one of the workmen, whose 
life is despaired of, 


Marriage.—We read in the marriage announcements in 
the Times that on the 20th inst, at the Euglish church, 
Naples, J. Fletcher Moulton, K.C., M.P., of 57, Onslow 
Square, was married to Mary May, daughter of Major 
Henry-Davis, of ‘The Villa, Floridiana, Naples. 
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The Paris Electric Cab Failure.— The Paris corre- 
spondent of the Financial Times gives tlie following inte- 
resting and important notes regarding the result of the 
running of electric cabs in Paris. No doubt most of our 
readers remember the causes which led to a similar pass in 
respect of the London electric cabs :— . 


The most important cab company in Paris, the Compagnié Gené- 
rale des Voitures, after spending a considerable sum in experiment- 
ing, placed a number of electric motor cabs on the Paris streets 
towards the end of 1899. These cabs continued to ply for hire 
until November last, when they suddenly disappeared from the 
streets. It appears from the report read at the recent annual general 
meeting of the company, that the experiment has proved altogether 
unprofitable, and that a sum of £180,000 had been sunk in thc 
attempt to introduce motor cabs. M. Bixio, president of the com- 
pany, explained that the directors had been quite sure of success, 
and that the failure of electric motor cabs to produce the results 
expected was a sore disappointment. The causes for the failure of 
the experiment are various. In the first placc, the cost of main- 
taining the accumulators, which were of the most approved type, 
turned out in practice to be much greater than previous trials had 
led the directors to anticipate. Then, again, the fares charged were 
very high, and, as a matter of fact, during the greater part of the 
time they were on the streets, the cabs were not used by the public 
for business purposes, but mostly by the clientele of the big hotels, 
the clubs, &., for p'easure trips to the Bois de Boulogne. The 
experiment was made on a large scale, with well-equipped work- 
shops and charging stations, quite apart from the ordinary cabyards 
belonging to the company. Of the £180,000 sunk in the experi- 
ment, some £60,000 is totally lost, and the remaining £120,000 was 
so far at risk, that the directors decided in November to call in the 
cabs and close the workshops. 


Electric Freight Railwavs.—Continuing his articles 
in Trechon and Transmission, Mr. Gibbings enters a special 
plea for his South Lancashire scheme, the gist of which is 
the substitution of electrical vehicles for horse lorries, the 
running of these along the dock side, their loading and 
immediate dismissal as though they were horse vehicles, and 
their departure to Manchester and elsewhere. The idea has 
its merits. It avoids the laborious marshal of many trucks 
into a long freight train; it expedites delivery so far as it 
economises the period of making up a train: avoids the 
congestion at a goods yard, and also avoids some handling. 
But there are difficulties which seem to have been over- 
looked. <A large number of drivers will be wanted for 
the individual trucks. There will still be much terminal 
handling unless a track is laid into every works with clectric 
wires complete ; freight trains ought already to be able to be 
loaded at the dock side, and so save tlie handling in and out 
of lorries, as is the practice at Liverpool; but certainly self- 
moving trucks would enable this part to be done better than 
with dead trucks and steam locomotives. We admit there is 
no such area in the world as South Lancaghire for traffic 
and population, and it is an area by no means over- 
provided with facilities; however, the faults are 
not altogether inherent to the present steam system, 
but are due to Liverpool laxity. There was no reason 
why Liverpool docks should not have been fully provided 
with facilities, and there is absolutely no justification for 
the freight charges of the railroads. They should be halved. 
Thus, in Mr. Gibbings's estimate of savings, there should 
not properly be included the cartage at Liverpool, for this is 
not due to the use of asteam system. Ife thinks it possible to 
make a good profit at half the present charges, which amounts 
very much to saying that with an excellent rate per ton mile, 
money can be earned, for even 2d. per ton mile is not half 
the existing extortion. Mr. Gibbings really bases his figures 
on a revenue of 1s. per car mile, though a full 10-ton load 
would earn 20d. "The public benefit from the scheme is 
claimed in the reduced road repairs. With all goods on a 
tramroad, the regular road surface would be devoted chiefly 
to the lighter traffic and the gentle bicycle. As a 
reminder of what a gencral goods tramway may do, it is 
pointed out that there are many collieries in the district 
sending out 500 and 1,000 tons per week for local use only, 
a usual charge for which is 10d. per ton mile. This argu- 
ment, however, must not be unduly pressed in an electrical 
freight scheme. for it is quiteas obvious that such collieries might 
well burn all their output at the pit’s mouth and send away all 
their coal—in a sense—along a copper wire. Considering 
the necessities of ventilation, it even occurs to us that coal 


need never be brought to the surface at all. It might be 
loaded at once into underground yas producers and made to 
work its own passage to the surface, though, except for the 
shallow mines, there are obvious difficulties in the cost of the 
shafts and excavations. Still, there is no reason for any coal 
to go far beyond the pit bank. 


Permanent Secretary to the Board of Trade,—It is 
announced that the President of the Board of Trade has 
appointed Mr. Francis J. S. Hopwood, C.B., C.M.G., to be 
the Permanent Secretary to the Board of Trade in the 
place of the late Sir Courtenay Boyle, K.C.B. When, 
in 1893, Sir Courtenay Boyle succeeded Sir Henry Calcraft 
as Permanent Secretary, Mr. Hopwood was appointed secre- 
tary to the Railway Department. In that department he 
has been especially connected with legislation for the pro- 
motion of light railways, the development of electric traction, 
and other kindred matters. | 


Electric Lighting and Insurance.—At the annual 
meeting of the National-Board of Fire Underwriters held in 
New York City recently, Mr. F. C. Moore, of New York, 


chairman of the Committee on Light, Heating and Patents, 


brought the attention of the board to the question of the 
life of electrical devices. He said, according to the Hler- 
trical World, that the president of a Western insurance com- 
pany estimates that 25 per cent. of the losses of the past 
year are due to these devices. tle said that he had sub- 
mitted a number of -questions relating to electrical devices 
and their dangers to prominent electrical engineers through- 
out the country, but as yet had not received answers from all 
of them. Mr. Moore said that an inspection of the 
devices at the Pan-American Exposition disclosed the fact 
that there was considerable defective wiring, and that a 
number of mud" tubes had been used instead of porcelain 
tubes. Mr. Moore added that orders had been given for the 
necessary repairs. 


The Institution of Electrical Engineers (Dublin 
Section).—The following is a list of the Committee for 
1901—1902 :—Prof. W. F. Barrett, F.R.S., chairman ; 
Mr. J. W. ‘Towle, vice-chairman ; Messrs, C. A. Burge, 
C. P. C. Cummins, F. Gill, Mons. G. Molloy, D.D., D. Sc., 
A. E. Porte, W. Tatlow, P. S. Sheardown, F. T. Trouton, 
D. Sc., F.R.S., G. F. Pilditch, M. C. Olsson. 

The annual general meeting of the Section was held on 
23rd inst. Mr. F. Gill, hon. sec., read the report of the 
Committee. Mr. W. Tatlow, M. A., B. E., associate member, 
then read a paper on Ihe Arrangement of Accumulators 
in a Small Installation,” 


Motor Lorries Wanted.—With a view to obtaining the 
best self-propelled lorry for military purposes, the Secretary 
of State for War offers three prizes, a first prize of £500, u 
second prize of £250, and a third prize of £100 for the 
three self-propelled lorries which shall be adjudged, after a 
series of trials carried out by the War Office Committee on 
Mechanical Transport, to be best suited to military reyuire- 
ments, ‘The trials will commence on December 4th next, 
and will extend over a considerable period. Those wishing 
to enter for this competition must send in their names to the 
secretary, Mechanical Transport Committee, War Office, 
Horse Guards, Whitehall, by September Ist next. 


Institution of Electrical Engineers.—The provisional 
arrangements for the Institution visit to Germany have now 
been announced to members. The party will start on the 
evening of Saturday, June 22nd, for Hanover and Berlin. 
The official visit to Berlin will terminate at midday, Thurs- 
day, June 27th, but the tour may be extended to Sunday, 
June 30th, or to Friday, July oth, in which case Dresden 
(June 30th), Nuremberg, Frankfurt and Cologne will be 
included in the programme. Full particulars can be 
obtained from the secretary, Mr. W. G. McMillan. All 
applications must be lodged before June 15th, 
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Newport Electric Lighting.—A meeting of the rate- 
payers of Newport, convened by requisition of the Mayor, 
was held to discuss the question of the expenditure by the 
Corporation on electricity. It was stated that at the last 
meeting the Corporation had accepted tenders for close on 
£50,000, in connection with the proposed new power station 
in Corporation Road. Mr. A. J. Stevens, J.P., said that 
the machinery at the present works was obsolete when put 
down, and that alternating plant was a mistake at Newport. He 
suggested that a private company should be allowed to work 
the proposed new electric tramways. Mr. G. H. Llewellyn, 
late chairman of the Electricity Committee, stated that all 
the power necessary for the next 20 years could be provided 
for in the present station. There was room there for 
extensions. A day load should be obtained from thie 
machinery, which was now worked eight hours a day, so that 
the price could be reduced from 6d. to 4d. per unit. A vote 
of confidence in the council was defeated by 258 votes to 
145, and a resolution asking the Corporation to rescind the 
resolution passed at their last meeting was carried by a large 
majority. A poll of the ratepayers is the probable sequel to 
the proceedings. 


Liberal Lancaster.—At the meeting of the Lancaster 
Town Council on Wednesday, an amendment was raised on 
the minutes of the Electricity Committee who recommended 
that £20 be voted towards the expenses of Mr. W. A. 
Fraser, the engineer who recently fought with the Middlesex 
Yeomanry in South Africa. Mr. Fraser spent £50 in order 
to keep his promise with the Corporation to return in 12 
months, but the Town Council changed in character while he 
was at the front, and the new committee engaged another 
engineer, Mr. Fraser, on coming home, found himself in a 
secondary position, and quickly migrated to Nelson at a 
salary of £300 per annum. Mr. Helme, M.P., a Liberal 
Imperialist, urged the Council to accept the recommendation 
of the Committee and keep their promise to treat Mr. Fraser 
as they desired other employers should treat men at the war. 
However, the amendment was carried. 


Personal.— The Barnes District Council has raised the 
salary of Mr. Davidson, the electrical engineer, to £200 per 
annum, | 

Mr. E. T. Williams, assistant borough electrical engineer, 
King's Lynn, has been appointed to the position of engineer» 
in-charge at the Belfast Corporation electricity works. 

Mr. Arthur. G. Bird has resigned the post of station super- 
intendent at the Bristol electricity works, having been 
appointed engineer and manager of the Guernsey Electric 
Supply Company. Mr. J. H. Bolum, B.Sc., has been pro- 
moted to Mr. Bird’s position at Bristol. 

Mr. Edward A. O'Keefe, who has been for so many years 
Senior Demonstrator in the Electrical Engineering and 
Applied Physies Department of the Finsbury Technical 
College, under Prof. Silvanus P. Thompson, has been 
unanimously selected to fill the post of Head Science 
Master and Organising Secretary of the Crawford Muni- 
cipal Technical Institute, Cork. The Institute will, no 
doubt, be modelled on the lines which have proved so 
successful at Finsbury. 


Belleville Boilers—The Pall Mall Gazette corre- 
spondent says that, Ever since the ship has been in com- 
mission, a great deal of trouble has been given by the 
Belleville boilers of H.M.S, Terrible. Letters just received 
fiom the China station say that the cruiser's boilers become 
worse instead of better: in fact, are giving so much trouble 
that the ship will be sent home as soon as she conveniently 
can be, At Portsmouth the work of completing the 
Powerful, the Terribles sister ship, is being pushed on. It. 
is quite understood that she will go back to China in relief 
of the Terrible. But neither ship is ever likely to show the 
British taxpayer value for his money. By reason, primarily, 
of their Belleville boilers both ships are so frequently under 


repair that the cost of keeping them in a sea-going con- 
dition is enormous.“ 


Appointments Vacant. — A director of technical 
education is required for the Carlisle Corporation's 
library, museum, art gallery and technical schools, at £250 
per annum and 10 per cent. on grants. Applications are 
also being invited for an organising chair in connection 
with the future Faculty of Commerce at Birmingham 
University, the stipend being £750 per annum. The chair 
of mechanical engineering at University College, Birming- 
ham, will be vacant shortly by the resignation of Prof. 
Hudson Beare, who goes to Edinburgh. A resident 
electrical engineer is wanted for Epsom at £3 per week. 
An electrician-in-charge is. wanted for Canterbury elec- 
tricity works at £78 per annum. A shift engineer is 
wanted for Manchester electricity works at £150 per 
annum. Two junior assistants and others are required for 
Birkenhead. An engineer-in-charge is wanted for seven 
weeks for the Southwark Electricity Works. A shift engi- 
neer is required for King’s Lynn, and a chief clerk for the 
Wimbledon Electricity Department. For fuller details of 


some of these appointments see our Official Notices.” 


Glasgow Tramways.—We are informed that the Allis- 
Thomson-Houston sets have es undergoing output teste 
during the past week. One of the two sets during a recent 
Visit was giving out 4,500 B.H.P. ata speed of 71 revolutions 
per minute. The normal speed is 75. Temporary three- 
phase connections were run into the canal which lies close 
by, and formed an admirable water resistance. The nominal 
power of the engines is 4,000 H.P., but it was stipulated that 
they were to be of 5,000 B.H.P. for emergencies: 


` 


Manchester Tramways, — The inauguration of the 
electric tramcar service of the Manchester Corporation will 
take place on June 6th on the Cheetham Hill and Albert 
Square route. | 


English Mechanics Abroad.—It is stated in the Daily 
Mail that 28 mechunics from Birmingham are about to visit 
the Zurich Polytechnic for the purpose of studying the 
latest methods in the manufacture of electrical machinery. 


NEW COMPANIES REGISTERED. 


Drake & Gorham, Limited.—This company was 
registered on May 22nd, with a capital of £125,000 ia £1 shares, to 
acquire the business of electrical, mechanical and hydraulic 
engineers carried on by B. M. Drake and J. M. Gorbam at 66, 
Victoria Street, 8.W., as “Drake & Gorham,” with the tenancy 
agreements of the premises where such business and its brauches 
are carried on, and certain patents for use in the said business, to 
adopt an agreement with the said B. M. Drake and J. M. Gorham, 
and to carry on the business of electrical, mecbanical and hydraulic 
engineers, &c. The first subscribers (each with one sbare) are :— 
B. M. Drake, 66, Victoria Street, S.W., electrical engineer; J. M. 
Gorham, 66, Victoria Street, S.W., electrical engineer; M. G. Drake, 
66, Victoria Street, S.W., electrical engineer; R. P. Sellon, Britton 
Hill Sanderstead, Surrey, electrical engineer; A. Payne, 66, 
Victoria Street, S.W., electrical engineer; J. C. Forster, Clatford 
Mills, Andover, gentleman; and A. C. Read, 66, Victoria Street, 
S. W., gentleman. Minimum cash subscription, £85,000. The 
number of directors is not to be less than three mor more than 
seven; the first are Bernard M. Drake and John M. Gorham and 
two others to be appointed by the subscribers; qualification, £200; 
remuneration, £200 each per annum (£300 for the chairman) and a 
share in the profits. Registered office, 66, Victoria Street, S. W. 


Birkdale District Electric Supply Company, Limited 
(70,259).— Tbis company was registered on May 21st, with a 
capital of £30,000 in £5 shares to carry on in the United 
Kingdom and elsewhere the business of electrical engineers and 
contractors, suppliers of electricity, carriers of passengers and 
goods, electriciaus, manufacturers of and dealers in railway, tram- 
way, electric, magnetic, galvanic, and other apparatus, mechanical 
and chemical engineers, suppliers of light, beat, sound and power, 
&., to acquire any inventions relating to the propulsion of cars, 
trucks, boats, and vehicles by electricity or otherwise, and to con- 
struct railways and tramways and work the same by electricity, 
steam, oil, gas, horse, or other power. The first subscribers (each 
with one share) arc:—J. S. Raworth, Donington House, Norfolk 
Btreet, W.C., civil engineer; E. Garcke, Doniugton House, Norfolk 
Street, W.C., managing director of British Electric Traction Com- 
pany, Limited; C. H Dade, Donington House, Norfolk Street, 
We. secretary; I. V. Kitchener, 19, York Place, Oxford Road, 
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Manchester, district superintendent of British Electric Traction 
Company, Limited; W. J. Greer, Donington House, Norfolk Street, 
W.C., engineer; H. Colbourne, Donington House, Norfolk Street, 
W.C., secretary: and W. L. C. Madgen, Surrey House, Victoria 
Embankment, W.C., managing director of Electrical Power Distri- 
bution Company, Limited. No initial public issue, The number of 
direotors is not to be less than three nor more than seven; 
remuneration. £50 each per annum and a share in the profits. 
Registered office, Donington House, Norfolk Street, W.C. 


Dolter Electrie Traetion Company, Limited (70,261). 
—This company was registered on May 21st, with a capital of 
£100,000 in £1 shares, to acquire any inventions, licenses, conces- 
sions and the like relating to the production, treatment, storage, 
application, distribution, and use of electricity, in particular to 
acquire from the Société d'Exploitation des Brevets Dolter, of 12, 
Rue La Fayette, Paris, the benefit of certain existing Britiah, Indian, 
and Colonial patents, and other patents and patent rights obtainable 
in the British Empire in respect of certain inventions relating to 
electric traction or apparatus therefor, and to carry on the business 
of an electric traction and supply company, and of tramway and 
railway proprietors, electricians, engineers, suppliers of electricity, 
smiths, wire drawers, electro-platers, packing case makers, builders, 
carpenters, joiners, wagon and van proprietors, promoters, conces- 
sionaires, &c. |The subscribers (each with one share) are:— H. 
Reynolds, 20, Great Winchester Street, E.C., clerk ;. G. Saunders, 
163, Ashmore Road, Paddington, W., clerk; A. Basilio, 57, Middle 
Lane, Hornsey, N., accountant ; W. H. Roe, 24, Sedgmoor Place, 
Camberwell, S.F., clerk; H. E. A. Shearer, 66, Arnott Road, East 
Dulwich, S. E, clerk; H. W. Fordham, 8, Chapel Place, Long Lane, 
Southwark, S. E., clerk ; and J. H. Critchley, 19, Dartmouth Park 
Road, N.W., clerk. No initial public issue. The number of 
directora is not to be lees than two nor more than seven; the first 
are Emile Garcke, Charles S. Drummond, Hugh N. Lubbock, and 
Tom O. Callender; qualification, £100; remuneration, £100 each 
per annum (£50 extra for the chairman), and ashare in the profits. 
Registered office, Donington House, Norfolk Street, Strand, W.C. 


Electrical Productions, Limited (70,093). — This 
company was registered on May 6th, with a capital of £3,000 in 
- £1 shares, to carry on the business of manufacturers of and dealers 
in wires, cables, and lines of all kinds, electriciaus, electrical, 
mechanical, gas, and general engineers, manufacturers of and 
dealers in all apparatus and things required for, or capable of being 
used in connection therewith, machinists, fitters, &c. The first 
subscribers (each with one share) are :—R. T. Smith, Carey Street, 
W.C., solicitor; J. D. F. Andrews, 75, Fulham Park Gardens, S. W.; 
Mrs. A. B. Andrews, 75, Fulham Park Gardens, S.W.; W. Tozer, 
13, St. Helen's Place, E.C., merchant; F. Walker, 2, Pembridge 
Villas, Putney, mechanic; E. W. Spears, 147, Westferry, Millwall, 
mechanic; and G. E. Winter, 60, Caversham Road, N.W., elec- 
trivian, No initial public issue. The number of directors is not to 
be leas than three nor more than five ; the subscribers are to appoint 


the first. 


D. F. Laing & Co., Limited (4.817).—This company 
was registered at Edinburgh on May 8th, with à capital of £2,500 
in £1 shares, to acquire the business carried on by Messrs. D. F. 
Laing & Co., at 47, South Portland Street, Glasgow, and to carry on 
the business of electrical engineers, &c. The first subscribers are: 
—Archibald Low, Partickhill, Glasgow, coppersmith, with 25 


shares; Robert Wilson, 180, Hope Street, Glasgow, solicitor, with . 


25 shares; John Wardhaugh, 180, Hope Street, Glasgow, chartered 
accountant, with one share; Thomas Logan, 4, Bath Street, 
Glasgow, accountant, with one share ; P. S. Laing, 4, Bath Street, 
Glasgow, accountant, with one share ; William Pollock, 56, Cadder 
Street, Pollockshields, law clerk, with one share ; and D. F. Laing, 
47, South Portland Street, Glasgow, electrician, with 25 shares. 
The number of directors is not to be less than three nor more than 
seven. The first are Archibald Low, Robert Wilson and D. F. 
Laing. Qualification, 25 shares ; remuneration not to be less than 
£10 10s, each per annum and £15 15s. for the chairman. Registered 
office, 4, Bath Street, Glasgow. 


Millington, Everitt & Co., Limited (70.210).— This 
company was registered on May 15th, with a capital of £3,000 in 
£1 shares, to carry on the business of electricians, suppliers of 
electricity, manufacturers of and dealers in electric motors, dynamos 
and starting and regulating switches, and electric, galvauic and 
magnetic apparatus of all kinds; contractors for the installation of 
electric light, heat, motive power, and other electric agents or 
facilities, suppliers of light, heat and motive power, electrical and 
general engineers, motor carriage manufacturers, cycle, bicycle, 
tricycle and velocipede builders, &c.; and in particular to acquire 
from F. Millington, of 16, Market Hill, Cambridge, the benetit of 
certain existing inventions relating to electric motors, starting, resist- 
ance and ampere meters, and all patents connected therewith, and 
any improvements thereon. The first subscribers are: Frederick 
Millington, 16, Market Hill, Cambridge, electrical engineer, with 
200 shares; Thomas Newton, 20, Regent Street, Cambridge, 
plumber, with 200 shares; Mrs. Mary Everitt, 16, Market Hill, 
Cambridge, with 10 shares; Harriet Rooke, 3, Silver Street, Cam- 
bridge, with 5 shares; Thomas L. Barker, 139, Victoria Road, 
Cambridge, engineer, with 1 share; Arthur E. Everitt, 16, Market 
Hill, Cambridge, electrical engineer, with 6 shares; and Miss J. A. 
Steading, 5, Silver Street, Cambridge, with 5 shares. No initial 
public issue. The number of directors is not to be less than two nor 


more than seven; the first are F. Millington and T. Newton. 


Qualification, £50; remuneration as fixed by the company. 
Registered office, 20, Regent Street, Cambridge. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Bromley (Kent) Electric Light and Power Company 
(54,127).—This company's annual return was filed on April 17th, 
when 1,939 shares were takeu up out of a nominal capital of 
£50,000 in 10,000 shares of £5 each; £9,670 has been paid; £25 
remains in arrears; mortgages and charges, £20,000. 


National Electric Wiring Company (53,364).—This 
company’s annual return was filed on May 8th, when 118,971 shares 
were taken up out of a nominal capital of £250,000 in £1 shares: 
158. per share has been called up on 100, 1 20, resulting in the receipt 
of 474.768 158.; £321 5s. remains in arrears; 18,851 shares con- 
sidered as fully paid; no mortgages or charges. 


Guildford Electricity Supply Company (36,725).— 
Particulars of registered mortgages and charges:—Total amount 
secured by series of debentures, £15,000: date of resolution creating 
series of debentures, November 19th, 1900; dates and amounts of 
debenture issues (a) January 16th, 1901—£1,400; (b) March 21st, 
1901—£2,100. Property charged: The whole undertaking and 

roperty of the company. Trustees (none). Dates of registration 
8 January 22nd, 1901; (b) March 25th, 1901. 


County of London and Brush Provincial Electric 
Lighting Company (34,320).—Particulars of registered mortgages 
and charges:—Date of resolution creating series of debentures, 
January 23rd, 1899; total amount secured by series of debentures, 
£400,000; date of debenture issue, April 4th, 1901; amount of 
debenture issue, £100,000. Property charged: The undertaking 
and property, present aud future, of the company. Trustees: The 
Electric and General Investment Company, Limited. Date of 
registration: April 22nd, 1901. 


Hove Electric Lighting Company (36,942).—This 
company's annual return was filed on April 10th, when 12,000 shares 
were taken up out of a nominal capital of £100,000 in 20,009 shares 
of £5 each, £5 has been called upon each of 11,000 shares, aud £3 
on each of 1,000, resulting in the receipt of £57,895, in addition to 
which £217 10s. has been paid in advance of calls. £105 remains 
in arrears. Mortgages aud charges £25,000. . 


Willans & Robinson, Limited (20,060).—This com- 
pany's aunual return was filed on April 29th, when 50,000 preference 
and 50,000 ordiuary shares were taken up out of a nominal capital 
of £730,000 in 75,000 preference and 75,000 ordinary sbares of £5 
each. £5 per share has been called up on 25,537 preference and 
25,538 ordinary, and £3 per share on 10,000 preference and 10.000 
ordinary, resulting in the receipt of £315,375, in addition to which 
£235 has been paid in advance of calls. 14,163 preference and 
14,462 ordiuary shares are considered as fully paid. Mortgages and 
charges £100,000. 


City of London Electrie Lighting Company (34,406). 
— This company's annual return was filed on April 30th, when 
40,000 prefereuce and 70,595 ordinary shares were taken up out of 
& nomiual capital of £1,200,000 in 40,000 preference aud 80,000 
ordinary shares of £10 each; £1,105,950 has been paid; mortgages 
and charges, £600,000. | 
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SUPPLY STATION ACCOUNTS. 


HasriNGs is, as we forecasted when last 


Hastings dealing with the accounts, rapidly coming into 
Corporation line with other South Coast undertakings, and 
Electricity the results of last year's working are very 
Accounts. favourable as regards the increase in output. 


The average yearly increase in sale of energy 
for private supply during the previous four years was about 35,000 
unite, whereas last year it reached nearly four times this figure. 
The public lighting has for the past few years remained almost 
stationary at 53 arc lamps of 600 watts. As private consumers were 
not too readily obtained during the closing years of the company’s 
management, the growth of the business must be gratifying to Mr. 
Leonard Andrews, the borough electrical engineer. The load is 
rising, last year the increase was over 33 per cent., but as the plant 
installed amounts to 785 KW., and the call last year was less than 
500 xw., with the rearrangement of the works, progress ought to be 
satisfactory with buta slight increase in capital expenditure. 

GxxeBAL STATEMENT. | 


1899. 1900. Ino. 
Total capital expenditure .. £78,916 £102,256 £23,340 
Number of units sold —... «. 404,866 524,880 — 119,964 
Numberof 32-wattlampsconnected 17,723 23,864 6,141 
Maximum load in Kw. iis 360 495 135 
Gross revenue isi "^ .. £11,702 £11,888 £181 
Gross expenditure - e £6,383 £7,987 £1,604 
Gross profit as 2: iss £5,319 £3,896 — £1,423 


Average price per unit sold. A... 676d. b'18d. —1°58d. 
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From the figures given below it appears that consumers have 
benefited by the substantial reduction of over 14d. per unit sold. 
The prices now charged are either 6d. per unit on a tlat rate, or £15 
per annum per Kw. demanded with a charge of 11d. per unit taken. 
The distribution of the units was :— 


Units Units sold. Cost of Units sold. Number of 
Year. generated. Public ligbting. publie lighting. Private supply. arc lamps. 
1898 521,094 124,098 £2,476 239,580 53 
1899 542,619 123,000 £2,050 281,866 53 


1900 687,503 123,000 £2,856 401,830 53 
The cost of public lighting includes energy £2,650, and 
attendance, repairs, &c., £206. 
REVENUE STATEMENT. 


1899. 1900. 
Gross  Perunit. Gross. Perunit. Inc. 
Sale of energy .. và 2o £11,402 6°76d. £11,317 518d. —1:58d. 
Meter rents, &c... «sa 130 08d. 418 19d. 11d. 


Sale e repair of appara- 50 03d. 44 09d. — 01d. 
tus, &c. 
Sundry rents received 2s 120 07d. 109 05d. — 02d. 


— — — — ——— —— 


Gross revenue ... £11,702 6 94d. 811,883 544d. —1°50d. 
Eliminating the cost of maintaining the public lamps, Mr. 
Andrews gives the total costs for 1899 and 1900 as 3:63d. and 3:51d. 
Including all items, the total cost now stands at 3zd., or over 3d. 
better than in 1899, in spite of a large increase in the price paid for 
coal and consequent rise of over id. in this item per unit alone. 
Part of the increase was attributable to the uneconomical conditions 
of the plant while run in & rootless station with building operations 
proceeding. The total cost now stands at the figure the works cost 
did in 1898. It may be noted that wages, repairs, rent, salaries and 
establishment charges have been reduced in the gross, a very 
remarkable achievement, which explains how an increase of over $d. 
on the first item is changed to a fall of over id. by the time the 
total is reached. 


Cost oF PRODUCTION. 


1899. 1900. 
Gross. Per unit. Grose. Per unit. Inc. 


Coal, and unloading same.. £2,663 1°58d. £4,624 211d. ＋ 53d. 


Oil, waste, water and engine x m NM 

„ oom stores ae 459 27d. 497 23d. — 04d. 
sand wages incurr HN 

pides fin aud dins 1,004 60 44. 980 45d. — 15d. 


bution 


i 110 ben TD HADEE of 698 37d. 393 * 18d, — 19d. 
,engines, ers, = i 2 ME 
e ae and street 273 16d. 206 09d. 07d. 
lamps 


Works cost .. £5,027 2°98d. £6,700 8*06d. + 08d. 


Rent, rates and taxes se 450 27d. 406 19d. oo 08d. 
Management expenses, 


1 i - 
F j 576 34d. 569 26d. — 08g. 
&c 


General eian Ren) 
charges, stationery and 
rinting, law charges and 
insurance 
Other expenses we is => = =s = = 


330 19d. 312 »14d. — 05d. 


Total costs .. £6,383 378d. £7,987 8°65d. — 13d. 


The financial position is not quite so rosy as the engineering 
outlook. Revenue increased by £181, but expenses by £1,604; this 
brought down the gross profits by £1,423, from £5,319 to £3,896. 
Then the financial charges were augmented by £855, from £4,782 to 
45,637. Thus, the latter increase, coupled with lessened gross 
profits, meant a reduction of £2,278 in the balance-sheet, which 
absorbed the net. profit of £537 in 1398, and left a deficit of £1,741. 
Increase of output will improve this section of the accounts. 


PROFIT STATEMENT. 


1899. 1900. 

Interest on loans £2,446 £3,331 

Sinking fund for repayments .. geg 2,336 2,306 

Net profit carried forward — ..  ..  ..  .. 253 — 1,741 
ii „ to expenses of order, &c. sa 284 =a 


Gross profit... bus TT £5,319 £3,896 


CITY NOTES. 


Eleetrical Power Distribution Company. 


TAR directors’ report to be presented to the meeting to be held at 
Surrey House, Victoria Embankment, W.C., on Tuesday, June 4th, 
reads as follows:— 

The directors beg to submit their report and the statement of 
accounts, with the auditor's report thereon, from the formation of 
the company to March 31st, 1901. The profits amount to £15,001 


2s. 9d. and, after deducting the proportion of general expensea 


chargeable to revenue, aud the expenses incurred in connection with . 


schemes not proceeded with and written off, and a sum of £1,271 
5s. 9d. held in reserve in respect of new schemes in course of 
development, there remains a net profit of £13,045 11s. 2d. which 
the directors propose should be applied as follows:— 


Preliminary expenses written off ts 35 S .. 4826 6 2 
Reduction of furniture account .. oe - ES ae 55 15 2 
Payment of income-tax és se Tn zs "P 518 17 8 
Dividend at the rate of 5 per cent. per annum on ordinsry 

shares for nine months or from the dates on which 

calls and instalments were paid sx € ] 1.320 2 10 
Carried forward to next account.. 10,320 9 4 


£18,015 11 2 


"The company was incorporated on June 23rd, 1898, with a 
nominal capital of £20,200, divided into 2,000 ordinary shares of 


£10 each, and 200 deferred shares of £1 each, and by special 


resolution dated April 19th, 1900, the capital was increased to 
£300,000 by the creation of 12,980 ordinary shares of £10 each, and 
15,000 preference shares of £10 each. The subscribed share 
capital is now :—£149,800 in ordinary shares of £10 each, £200 in 
deferred shares of £1 each, £150,000. There are at present unissued, 
15,000 preference shares of £10 each, which the directors propose 
to issue at an early date on terms to be announced. The total 
amount expended on Electric Power Acts and negotiations in con- 
nection with new schemes in course of development, less amount 
reserved, was £16,840 13s. 6d., after writing off expenses incurred 
in respect of schemes not proceeded with, but including a portion 
of general expenses. The total expenditure under investments was 
£31,730 13s. Od. The directors who retire this year are Mr. Emile 
Garcke and Mr. John S. Raworth, and both are eligible for re- 
election. Mr. Ernest Wright, A.C.A., retires, and his firm, Messrs. 
Wright & Wake, offer themselves for re-election." The following 
is a copy of the appendix attached to the report :— 


The attention of the company has been particularly directed to economy in 
capital cost and administrative charges in connection with the electrical 
supply undertakings ia which it is interested, and to developing the association 
with electrical traction and other allied interests, so as to secure a compre- 
hensive demand, & cheap and reliable supply to the public and a satisfactory 
return upon the investment. The working agreement with the British Elec- 
tric Traction Company, Limited, promises to be of much assistance in this 
direction, as it is enabiing the electrical supply and the electrical traction 
undertakings in the same districts to be worked together to mutual advantage, 
&nd under the most favourable conditions in regard to operating expenses. 
The extent of country over which electrical energy can be the most cheaply 
distributed, and over which improved traffic facilities can be given by means 
of electrical traction, has largely increased during recent years. There are in- 
dications that comprehensive undertakings combining these services, will 
equal in importance some of the largest national indnstries, and that the 
Arrangements most satisfactory to the public are as litt!e susceptible of local 
treatment within arbitrary boundaries as arc the railway or telegraph systems 
of the country. The business undertaken by this company in association with 
the British Electrie Traction Company is directly in this line of development, 
and it is believed that the positions which the company has secured, will enable 
it to show satisfactory results from year to year while making those extensions 
which circumstances render desirable. The following are concise particulars 
of undertakings now in hand:— 


Banbury.—The E. P. D. Co. has obtained the Banbury Electric Lighting 
Provisional Order intended to be transferred to the Banbury & District Electric 
Supply Company, Limited, which has been formed for the purpose of carcying 
out the undertaking. Present subscribed capital £25,000. 

County of Durham.—'The County of Durham Electric Power Distribution 
Company, Limited, has been formed with a capital at present subscribed of 
£30,070, for the purpose of carrying out electrical supply undertakings in that 
county. Provisional orders under the Electric Lighting Acts, autborising retail 
supply to consumers for power, light and other purposes have been obtained for 
Gateshead, Jarrow and Durham (City). Satisfactory progress has been made 
with the work, and it is expected tbat general supply will be commenced during 
the present year— 

In Gateshead about August 1st. 
» Durham (City) about September. 
» Jarrow about November. 


With & view to facilitating the operations of the above company, and those of 
the British Electric Traction compar Limited, in the same area, the E.P.D. 
Co., in the Inst session of Parliament, obtained an electric power Act, under the 
title of the County of Durham Electric Power Supply Act, 1900, by means of 
which electrical energy can be supplied in bulk under favourable conditions to 
retail undertakings such as those above-mentioned, to electric tramways and 
light railways, and to other authorised users for prescribed purposes within an 
area of about 250 square miles, bordering on the south side of the river Tyne, 
and comprising a large portion of the engineering and colliery districts of the 
county. Theconstruction of the main power station at Gatehead has kept pace 
with the equipment of the local sections of the traction scheme for the county 
to which it is supplying current, and both of these undertakings have been 
successfully inangurated this month. 

County of Kent. — The E.P.D. Co. has obtained the Sheerness Electric 
Lighting Provisional Order, 1900, and the Sevenoaks Electric Lighting Pro- 
visional Order, 1900, and it is intended to transfer these ordcrs to the County of 
Kent Electrical Power Distribution Company, which has been formed with & 
enpital at present subscribed of 425, 000, for the purpose of carrying out 
such undertakings in the County. The British Electric Traction Company, 
Limited, is promoting a light railway order for Sheerness, which has been 
passed by the Commissioners, and it is intended that this line, when authorised 
and equipped, shall be worked in conjunction with the electric supply under- 
taking. 

County of Northampton.—The Wellingborough Electric Lighting Provisional 
Order has been obtained by the E.P.D. Company, and it is intended to transfer 
it to the County of Northampton Electrio Power and Traction Company, 
Limited, which has been formed with a capital at present subscribed of £25,000 
to carry out this and other electrical undertakings in the county. The British 
Electric Traction, Limited, has obtained an Act anthorising the construction 
of an electric tramroad system in Wellingborough, Rushden, and neighbouring 
districts, and with a view to economy in administration it is in contemplation 
to work the undertakings conjointly. 

County of Surrey.—The County of Sarrey Electrical Power Distribution Com- 
pany, Limited, has been formed, with a capital at present subscribed of 
£25,070, and provisional orders under the Electric Lighting Acts have been 
obtained for the neighbouring districts of Sutton, Carshalton, and Wallington. 
It is expected that the supply will be commenced rea the present year. 

County of Susser.—The provisional order under the Electric Lighting Acts for 
the Borough of Lewes has been obtained for the County of Sussex Electrical 
Power Distribution Company, Limited, which has at present a subscribed 
capital of £20,070. The works are on the point of completion, and supply will 
commence next month. 

Noith Metropolitan District, —The North Metropolitan Electrical Power 
Distribution Company, Limited, has been formed, with a capital at present 
subscribed of £25,070, for the purpose of carrying out electrical supply under- 
takings in this important district. Provisional orders under the Electric 
Lighting Acts authorising retail supply have been obtained for Barnet and 
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Hertford, and negotiations are proceeding with other districts. In Barnet the 
supply Was commenced in September of last vear. In Hertford the undertaking 
is well advanced, and the supply will be ready for the nutiiin of the present 
year. With a view to the supply of electrical energy in the North Metropolitan 
districts under comprehensive and econoimieal conditions, the E. P.D. Co, in 
the last £e--«ion of Parliament, applied for and was granted the North Metro- 
politan Flectrie Power Supply Aet, 1900, authorising the supply of electrical 
energy, under conditions simular to thos of the County of Durham Act, within 
an area of about 825 square miles, including the great suburbs to the north of 
London, from Tottenham on the east to Harrow on the west, and the growing 
manufacturing districts along the river Lea. It covers the area within which 
the extensive North Metropolitan electrical light railways are being promoted 
by the British Electric Traction Company, Linited, and allied interests. 

Penaith.—'" The Penarth Electrie Lighting Company, Limited, with a present 
subscribed capital of £25,000, has the provisional order under the Electrice 
Lighting Acts for Penarth, a growing residential district and seaside resort 
adjoining Cardif. The works are in course of construction, and the supply is 
expected to commence in the coming month. 

Staines, Egham and Chartsey, ‘The C. I'. D. Company has obtained a pro- 
visional order under the Electrie Lighting Acts, for the neighbouring districts 
of Staines, Egham and Chertsey, and it is intended to transfer it to the Thames 
Valley Electrie Supply Company, Limited, which has been formed with a 
capital at present subscribed of £25,000 to carry out the undertaking. 

Weaton-esuper-Mure,- A provisional order under the Electrie Lighting Acts has 
been obtained by the Weston-super-Mare and District Supply Company, 
Limited, which was formed for the purpose of carrying out the undertaking, 
and has a capital at present subscribed of 25.070. The works are now on 
the point of completion and supply will be commenced immediately. 

In addition to the concession for the clectrical supply, the company has also 
obtained a provisional order for a system of electric tr amways in the town, nnd 
with a view to producing the most satisfactory results, it is intended that the 
two undertakings shall be worked together. 


West India and Panama Telegraph Company. 


THE 48th ordinary general meeting of shareholders of this company 
was held on the 23rd in-t., at Winchester House, Old Broad Street, 
Mr. W.S. Andrews, the chairman, presiding. * 

The CHAIRMAN, in proposing the adoption of the report, said the 
receipts from subsidies and messages for the half-year had amounted 
to £24,300, as compared with £22,643 for the corresponding period, 
showing an increase of £1,656. The expenses had amounted to 
£20,962 as against £21,432, a decrease of £469. As regarded ships 
and repairs, the expenditure had been £8,121 for the last half-year, 
compared with £8,426 in the corresponding half. There was, there- 
fore, a very inadequate increase in the receipts, and a small decrease 
in the expenses. In the number of words transmitted there had 
been a emall increase in the International words, and a diminution 
in the Colonial words. That was in the number of words exchanged 
between the colonies themselves. The total result of it all was that 
there was an increase for the half-year of 7,000 words only, not- 
withstanding that they had still kept to the reduced charges. There 
u as f balance on the year's working of £3,337, and to that bad 
to be added £2,379 from interest on investments, which, with the £953 
brought into the accounts, made a total of only £6,670. That 
sum was not sufficient to meet the cumulative dividends. The 
Court of Appeal had given judgment against the company in 
the case brought against them by the Cuba Company, and having 
regard to the fact that tlie judgments of both Courts were against 
them, the directors bad thought it prudent to make provision for 
a possible final decision against the company, and therefore 
had decided to carry the balance of £6,670 to the next account. 
It was not much comfort, but still he might mention that that was 
not the first occasion on which the company had had to forego the 
payment on the first preference stock. It occurred in 1880 and in 
the following year, and in December, 1884, it was in arrear to the 
large amount of £65,851. Notwithstanding, by December, 1898, 
the arrears were all covered, and in 1891 there was a small dividend 
for the first time on the ordinary shares, which was then continued 
for every half year, with one exception, down to December, 1898. 
The dividends upon all classes of shares had to be made up from 
the appreciation of the reserve fund for the year 1899, and for the 
first half of 1901. That appreciation was now exhausted, and 
therefore they could not pay the preference dividend without 
trenching upon the reserve fund, which they were most anxious not. 
todo. He was sorry to say that they had been very disappointed 
in the trafie receipts at Porto Rico. They had expected that with 
the occupation of the place by the United States they would have 
seen a very large increase, but unfortunately that had not taken 
place. The condition of our own colonies continued to be deplor- 
able, and there was no doubt it was due to the practical failure 
of the surar industry there ; unless some remedy was speedily 
found, he was afraid the sugar industry in the West Indies would 
be extinguished completely, and that would be a most disastrous 
thing for the Island. In his mind mere palliatives, such as the 
substitution of other products, and so on, would never suflice to 
provide a permanent remedy. Sugar was the staple product of the 
West Indies, aud nothing but the resuscitation of that great industry 
would permanently benefit the Island. That company was depen- 
dent upon the West Indies' prosperitv, and unless something could 
be done to produce tliat, he did not see what they were goiug to do 
at present. They would be giving evidence before the Cables Com- 
mittee next month, and if they could get any encouragement from 
the Government or from that Committee in the direction of a sub- 
stitute, they would be glad to go on working at the reduced rates to 
see what could be done to improve the position. 

Mr. Henry Homes seconded the resolution. 

In reply to several questions, the CHa1IBMAN said that, of course, 
the directors were thoroughly alive to the disabilities under which 
the company were in connection with the agreement with the Cuba 
Company, aud, of course, that company could see for themselves the 
present state of the finances of the West India and Panama Tele- 
graph Company. 

The report was then adopted. 


The Bastian Meter Company. 


We are informed that the fourth ordinary general meeting of this 
company was held at the offices, Kentish Town, on Thursday last 
week, under the presidency of Mr. C. O. Bastian, who, in moving 
the adoption of the report and accounts, congratulated the share- 
holders upon the fact that the company had obtained the certificate 
of the Board of Trade, which would improve the condition of their 
affairs very much, and enable them to tender where they had been 
previously probibited, owing to specitications requiring that the 
meters should be approved by the Board of Trade. For instance, 
the other day they had a War Office specification which required 
that the meter should be approved by the Board of Trade. A great 
advantage of this certificate was that it put it out of the power of 
town councillors and consulting engineers to raise arbitrary objec- 
tions to the use of their meter. The company made the cheapest 
electrical meter in the market, and in a short time he believed that. 
they would tind that ratepayers would be insisting on the town 
councillors accepting tenders which would mean a considerable 
saving in the initial outlay of an electrical installation. The 
company had considerably reduced the cost of manafacture, and 
they would soon be able to lower the selling price, and thus induce 
people to buy meters who had not done so before. He then gave 
details of the growth in their turnover and profits during the period 
of their existence, and expressed himself confident as to their future. 
He moved the adoption of the report and accounts, which was 
seconded by Mr. Ciantar and carried unanimously without discus- 
sion. The retiring director, Mr. Umberto Ciantar, was re-elected, 
as were also the auditors, Messrs. Percy Mason & Co. 

A meeting of the preference shareholders was subsequently held, 
at which the following resolution was passed: — 

That this meeting of holders of preference shares in the Bastian Meter 
Company, Limited, hereby consents to the issue by the company of debenture 
bonds to the extent of £6,000, bearing interest at the rate of (?^ per annum. 


Such bonds being a first charge upon the assets and undertaking of the com- 
pany. 


Telegraph Manufacturing Company, 


Tun directors’ report. to be submitted to the meeting to be held at 
Liverpool on Friday, June 7th, reads as follows: — 

The directors beg to submit to the shareholders their third annual report, 
accompanied by balance sheet and profit and loss account, for the year ending 
March 81st, 1901. The profit on tbe year's working, as shown by the profit and 
loss account, A £35,183 2s., and, adding the amount brought forward from last 
year, £5,828 Rs. 9d., there is the sum of £41,008 10s. 9d. Fron this sum the 
managing director" s salary (including a special grant to him of £1,000), and the 
directors’ fees, amounting in all to £2,400; the duties in connection with the 
issue of the new ordinary shares, £255 bs. ; the preference dividend for the year, 
£4,749 192, 10d., and the interim dividend paid in December, 1900, £5,000, have 
to be deducted, and after placing to depreciation account the sum of £4 442, and 
to reserve fund £6,500, there remains a balance of £17,661 6s. 11d., which the 
directors recommend shall be dealt with as follows:—In payment of & further 
dividend at the rate of 12 per cent. per annum for the half- year (6s. per share), 
anda bonus of 2 per cent. (2s. per share), both free of income-tax, being in all 
at the rate of 12 per cent. for the year, and that the balance, £7,651 58. 11d, 
be carried forward. The directors have the pleasure to state that the new i-sue 
of ordinary shares was fully taken up by the shareholders, and the premium on 
the same, amounting to £20,000, has been placed to the reserve fund; in addi- 
tion to this, the directors bave transferred to that fund the special insurance 
fund of £1,000, which was formed against claims which might arise under the 
Workmen's Compensation Act, as they have now been able to make satisfactory 
arrangements with a good company for the insurance of their workpeople. 
During the past 12 months the business of the company has been carried on 
under difficulties arising out of the extension of the Helsby factory and the 
erection of additional machinery, but the directors are pleased to be able to 
ttate that this work is now practically complete. The directors are fully con- 
vinced that the telephone industry will, in the near future, become a most im- 
portant branch of the business, and in view of the fact that the Liverpool 
factory is being worked to its utmost capacity, they are taking the necessary 
steps to meet the increasing demand for telephone apparatus. "The auditors, 
Messrs, Harmood Banner & Son, retire, and offer themselves for re-election. 


Mix & Genest. Ltd.. of Berlin. 


Tre twelfth annual meeting of shareholders was held on May 18th 
at the Poard Room of the above company, when a most satisfactory 
balance sheet was submitted. The gross protit amounted to £55,400, 
of which £17,750 are absorbed by income-tax, salaries and general 
expenses, and £11,700 are written off for depreciation on plant, 
tools, patents and premises, thus leaving a net profit: of £25,950, 
out of which a 14 per cent. dividend has been paid to the share- 
holders. In the report of the board of directors, the continued 
progressive movement in the development of the concern is 
emphasised, especially the fact that during the last year the 
contracts placed by the Government Telephone Department with 
the firm, forimultiple switchboards and telephone instruments, have 
been of considerable magnitude. All departments have not only 
been fully occupied, but in a good many instances overtime had to 
be worked to cope with the increasing orders. No less than 1,700 
hands are at present employed, and although the new factory has 
only been built within the last four years, additional land had to be 
acquired in order to allow of further extensions, which, when com- 
pleted, will cover an area of nearly 10,000 square metres. The 
prospects for the present year are considered to be highly 
promising, as evidenced by the considerably increased turnover as 
compared with the corresponding months of the previous year. 


— 


Drake & Gorham, Limited. 


Wu learn that the well-known business of Messrs. Drake and 
Gorham, which was founded in 1886, has been formed into a 
limited liability company, a course which is becoming pretty 
general among large electrical concerns. The directors are 
Mr. R. Percy Sellon, Mr. J. C. Forster, a Hampshire county 
magistrate, Mr. Bernard Drake, and Mr. J. M. Gorham. In 
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the absence of details regarding capital, profits, and the price at 
which the shares are to be offered to the public it is not possible to 
be very precise in estimating the future prospects of the undertaking. 
We should think, however, that with so thoroughly well established 
and widespread a business as that of Messrs Drake & Gorham, there 
should be no apprehension as to the opportnnities for earning good 

rofits. 
ind sale of the thousand and one things required for electric lighting 
and electrical engineering have been the firm's special business for 
years past, and these are branches in which there will be a great 
deal to do for many more years to come. Everyone knows how 
promising is the outlook for electric driving, especially in view of 
the large power schemes which are now attracting so much attene 
tion. 


Electric Lighting and Traction of Australia. 


Ax extraordinary general meeting of the above company was held 
at the offices, 12%, Cannon Street, on Wednesday, Mr. J. B. Braith- 
waite (chairman) presiding. The meeting was of purely a formal 
character, being merely for the purpose of altering the articles of 
association to bring them into uniformity with the New Companies’ 
Act. The necessary resolutions were carried. 


Stock Exchange Notices,— Applications have been 
made to the Stock Exchange Committee (1) to appoint a special 
settling day in and to grant a quotation to Ruston, Proctor & Co., 
Limited further issue of 10,000 shares of £10 each, fully paid, 
Nos. 25,001 to 35,000; (2) to appoint a special settling day in 
British Electric Traction Compauy, Limited — further issue of 
30,0:0 6 per cent. cumulative preference shares of £10 each, £6 
paid, Nos. 160,001 to 190,000; and West London and Provincial 
Electric Supply Company, Limited--9,391 ordinary shares of £1 
each, fully paid, Nos. 7,501 to 11,425, 12,926 to 15,025, aud 16,026 
to 19,391, and 33,814 6 per cent cumulative preference shares of £1 
each, fully paid; and (3) to allow the following securities to be 
quoted in the Official List :—Edmundson's Electricity Corporation, 
Limited—6,637 6 per cent. cumulative preference shares of £5 each, 
fully paid, Nos. 1 to 6,637; Primitiva Gas and Electric Lighting 
Company of Buenos Ayres, Limited —4£100,000 4 per cent. first 
debentures ; Regent's Canal and Dock Company—further issue of 
£130 918 3 per cent. debenture stock. The committee has ordered 
the undermentioned to be quoted in the Oticial List :—-Aron Elec- 
tri sity Meter, Ltd.—125,000 ordinary shares of £1 each, fully paid, 
Nos. 1 to 125,000. 


Mexico Electric Tramways, Limited. — The fourth 
ordinary general meeting will be held at Winchester House on 
Wednesday, June th, 1901, at 12 noon. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramwayn.— The receipts for the week ending Ma 
24th were £515; corresponding week last year, 4507: increase, £9. 
Total to date, 49.367; corresponding period last year, £8,395; inoroase, 
£972. Miles of track open, 83. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending May 
25th were £432; corresronding week last year, £114; inorease, £18. Total 
to date, £5,131 ; corresponding period last year, £5,544; decrease, £393. 


Bristol Tramways and Oarriage Company.—The receipts for the week ending 
eh a were £4,681; corresponding period last year, £3,169; increase, 


Central London Raflway.—The receipts for the week ending May 25th 
were £6,165; previous week, 46,998; decrease, £233. Total receipts to date 
(21 weeks), £130,100. Miles open, 6. 


City and South London Railway.—The reoeipta for the week ending May 
26 h were £1,834; corresponding week last year, £1,955; increase (Moorgate 
extension open) £483. Total to date, £41,471; corresponding period last 
year, £20,320; increase, £15,151. Miles open, 1901, 43; 1900, 83. 


Dublin United Tramways Company.—The reoeipts for the week ending 
May 24th were as follows:—D. U. T. Co., electrio cars, 48,753 58. 84.3 
D. 8. D. Co., electrico cars, £966 128. 31.; total £4,819 17s. 114.3 corre- 
sponding week last year—D. U. T. Co., electric oars, £8,494 189. 94. ; ditto, 
horse cars, £55 Ys. 10d.: D. B. D. Co., electrio cars, £523 9«. 5d.; total, 
£4,873 138.; increase, £446 4s. 11d.: aggregate to date, £81,958 15s. 11d. ; 
aggregate to date last year, £51,096 163. 9d.; decrease, £788 0«. 10d. The 
Mileage worked is 45 miles electrically, as against 42 miles electrically, and 
2 miles by horses, for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending May 
2 B yore 41.505: 55 nee oeod ron £1,429; 9 2136. 
wal to date, 4 2,376; corresponding $ year, £29,007; increase, 

719. Miles open, 8 miles 57 chains. TIONIS 


STOCKS AND SHARES. 


Wednesday Evening. 
THE Electrical markets of the Stock Exchange are enjoying a fair 
amount of business, holidays considered, and there is a steady 
demand for the best class shares. This is more particularly the case 
in the Supply Companies' section, where a movement originated last 
week for buying up the pre-Ordinary shares of the most popular 
undertakings. The firmness this brought about has now extended 
to the Ordinary shares, and buying orders in St. James's, Metro- 


Country house and other installations, also the manufacture . 


politans and Westminsters are quietly relieving the market of its 
floating supply. More noticeable, however, as regards quotations, 
isthe improvement that is taking place in National Telephone 
descriptions, upon the report that & working agreement has been 
arranged between the company and the Government. The telegraph 
department is iuanimate, and the few recordable changes do not 
amount to very much. u 

In the Home Railway market Waterloo and City stock has shed & 
point, after standing at 954 for weeks past. As the return to an 
investor is only about three guineas per cent., at the present prioe, 
it will have to recede further before the stock holds out much 
temptation to a buyer. City and South London Ordinary shares 
are a fraction easier, and now stand at a level 50 per cent. discount. 
Central Londons remain at their last week's price. It is rather 
amusing to see a fall in Lancashire and Yorkshire Railway stock, 
brought about by antieipatory alarms as to the way in which the 
company will be damaged by the new Express Electric Railway, 


which is to form another link between Manchester and Liverpool. 


In the traction division, new Potteries” are quoted at 1 to 1 
premium for the Ordinary, while the premium on the new Prefer- 
ence has subsided. The prices-of the existing Ordinary and Pre- 
ference are 114 and 104 respectively. British Electrics do not 
move. Brisbane Electric Tramways 44 per cent. Debenture stock 
is being dealt in at 100. Electric Lighting and Traction of 
Australia 6 per cent. Preference shares have advanced during the 
week, and now stand at 5, their par value. It is thought that the 
celebrations in connection with the opening of the Federal Parlia- 
ment should largely benefit this company. 

The firmness of Electricity Supply shares finds but little visible 
illustration in the price list. But, as we have said, the demand for 
the best shares is making itself felt. Edmundson's are a good 
market, and we do not think we are divulging State secrets by 
heralding the approach of & new concern from this promising 
quarter. Will it, we wonder, be called the Urban Electric? Iuterest 
is growing in the less-known shares dealt in by this market, but 
quotations do not at present respond. Blackheath Ordinary are 10s., 
Bournemouth and Poole 12, Calcutta 71 ex dividend, and Hove 
Electric 8. Folkestone Ordinary keep steadily at 5$, and Oxfords 
are 6 middle. But the greatest interest of all is centred upon 
Metropolitans, which, with St. James's, are 10s. harder on the week. 

It is now thought the Metropolitan Company may possibly dis- 
cover that one-third of its undertaking will vanish when the Mary- 
lebone slice is handed over finally to the local authorities. Dis- 
cussion is loud as to how the money obtained by the sale of 
this portion ought to be applied. Some favour the suggestion we 
made a fortnight since, and hope that the Debenture debt will be 
wiped out, or at least largely reduced. Another proposal is that so 
much per share should be returned to proprietors, lowering the 
present £10 denomination. Others again are advocating the estab- 
lishment of a separate and enormous reserve fund. Whatever the 
Board may decide to do, it is hardly likely to adopt the wasteful 
theory embodied in the last suggestion. 

Paiustaking efforts are being made in order to introduce more 
publicly the Marconi Wireless Telegraphy shares. The price is still 
in the neighbourhood of 38, and its stubborn refusal to move must 
be disappointing to those who have got the shares. The telegraph 
market, as a whole, is comparatively changeless. Submarine Cables 
Trust certificates are up four points, but this is virtually a recovery 
of ground lost last week. Amazon Debentures still soar, and are 
up to nearly 75. Earlier in the year, it may be remarked, they 
were nominally 85. By rising 1 per cent., Western Telegraph 
5 per cent. Debentures came into line with the 4 per cent. Deben- 
ture stock. Both are now 1034. The Anglo-American and the Far 
Eastern groups are equally featureless. West India and Panama 
shares show incipient signs of convalescence after their heavy 
slump, brought on by the dividends passing, but quotably the prices 
are unaltered. 

For the sensation of the week the telephone market must be 
awarded the palm. Nationals rose to nearly 4, and although barely 
maintaining their best level, are still } up on the week—a most 
remarkable jump for them. The ramour of the Government coming 
to an amicable agreement with the company is considered as 
almost too good to be true, but, after all, it would be a very 
common-sensible way out of a grave difficulty, and there is no 
reason why businesslike negotiations should not be opened. Undor 
these most hopeful circumstances, we would venture to think that 
National Telephone 4 per cent. Debenture at 3 points below par is 
distinctly cheap, while the 34 per cent. Debenture at 89 falls into 
the same category. 

The manufacturing brigade is chiefly noticeable for a rise in 
British Westinghouse Preference, a result of the coming new issue, 
which in the present case has acted as a stimulus to the market 
rather than otherwise. No market has been/made_in Thornycroft 
Preference up to the time of writing. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Pressni Btock Dividends t Closing Closing irte 8 
sen or ends for : 
Ianue. NAME. saro] elder en. Ne e, Surium | edo 
1898. 1899. | 1900. Highest. | Lowest 
96,900 | African Direct Telegraph, 4 % Debs ..| 100] ... .. | 99 —102 100 —103 : 
119,700 Amazon Telegraph 5 Debe., Nos. 1 to 1.250 Red. .. 100 ... .. | 55 — 65 73 — 78 is 
822,700?) Anglo-American Telegraph ... one js ^. Stock £3 9s. 73/6 38% | 53 — 56 53 — 66 | .. 5 
3,088, 5407 Do. do. 6 Pref ou ai .. [Stock 6 % | 6 6 V |97 — 99 97 — 39 984 | 98 
3,088, 540“ Do. do. Deferred ‘Se age -— xs PI P 78. 58.95 10 — 104 | 10 — 103 104 is 
44,000 | Chili Telephone, Nos. 1 to 44,000 ... iss $us 8 T yes 34— 4 34— 4 2d es 
13,333,3008, Commercial Cable m m ET iss T $100 - .. |175 —185 175 —185 882 98 
1,589,496“ Do. do. Sterling 500 year 4 Y Deb. Stock Red. Stock .. 100 —102 100 —102 Dos ies 
16,000 | Cuba Telegraph " T R wa dus ..| 10 8' 7 % oe 7— 8 7— 8 i2 ps 
6,000 Do. 10 y^ Pref. TI TI eos soe eos 10 10 eee eee 15 = 16 15 — 16 eee eos 
12,931 | Direct Spanish Telegraph np $us isi - gas 5 45 1 4 3 — 4 3 — 4 tvs . 
6,000 Do. do. 10 rd Pref. ... vee vei 5| .. T -— 9 — 10 9 — 10 885 : 
30,0002 Do. do. 44 [Ir ees eee 50 bee eee eee 100 PE 10495 100 —10495 Yr) e 
60, 71070 Direct United States Cable d .. ^ oe | «20 | 39H] 3 „ 3 GH] 10 — 104 10 — 104 ate 
108,300/, Direct West India Cable, 44 Y Reg. Deb. . so sen ix . |100 —103 100 —103 - - 
4,000,000 | Eastern Telegraph, Ord. Stock io T Ws Stock 7 9517 Gir 140 —145 |140 —145 141 in 
1,826,888 Do. 3i Pref. Btock iai dite 100 | ... sas 91 — 94 91 — 94 912 | 91i 
1.432, 2681 Do. Mort. Deb. Stock Red. ... Stock be 110 —114 110 —114 Ses ses 
250,000 | Eastern Extension, 1 and China Telegra 107 577 95 | 131— 14 134— 14 14 133, 
50,000 Do. Nos. 250,001 to 300,000 (iss. at £3 a Telegraph d 30 x ees 134— 14 | 134— 14xd| .. | .. 
320,0007 Do. 4 % Deb. Stock ... Stock 111 —116 111 —116 & 
Eastern and South African Telegraph, 4 9, Mort. Deb. -E T 
800, 000“ Nos. 1 to 3,000, red. 1909 100 . . |100 —103 100 —103 
200,0007 Do. 4 % Reg. Mt. Debe. (Mauritius Bub.) 1—8,000 25 | s aes .. |100 —103 100 —103% | ... T 
180,227 | Globe Telegraph and Trust ... s 890 ..| 10 | 5$ 5195 5 94— 10 94-- 10 10 92 
180,042 Do. do. 6% Pref. abe ..| 106 ivi .. | 14$— 15jixd| 144 — 152 153 | 15 
150,000 | Great Northern Telegraph, of Copenhagen ees 10 123 15 % | 32 — 34 32 — 34 $6 - 
Halifax and Bermuda Cable, th % 1st Mort. Debs., ) 2 i 
82,000: within Nos. 1 to 1,200, Red. 100 T 100 —103 100 -103 100 eee 
17,000 do- European Telegraph  ... i 25 |10 % |10 * 10 % 47 — 47 xd| 43 — 47 433 i 
100,000}; London Platino-Brasilian Telegraph, h, 6 96 Debs. . ..| 100 | ... 103 —106 103 —106 ae wee 
72,680 | Montevideo Telephone, Limited, „Nos. 1 to 72, 680 .. l| . 243 is 2-- 1— 3 i et 
86,492 Do. do. do. 5% Pref., Nos. 1 to 86,492 114 ae g— 1 — 1 a - 
590,000 | National Telephone, 1 to 590,000  ... jis is 5 6 5 5 38— 38 31— 4 318 3H 
15,000 Do. 6 Cum. Ist Pref. [TI] oes I 10 6 6 6 10 — 12 11$ — 123 eee ses 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 6 6 6 10 — 12 114 — 124 se dis 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 413 — 4 48— 18 es t 
2,000,0007 Do. 34 95 Deb. Stock Red. ds .. Stock 34 34 33 87 — 90 87 — 90 an as 
500,000! Do. 4 % Deb. Stock Red... A 100 | ... S. | 4 95 — 98 95 — 98 96} | 95 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 6 i— 1xd| 1— 1 m ‘ec 
100,000/| Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000 ... 100 EN .. |100 —103 100 —103 vis ete 
1L 839 Reuter' 8. TT eee eee eee 8 b V 5 V 5 % 74— 8 74— 8 . eee 
9,381 Submarine Cables Trust aes T Vili av “Tete et -— .. |121 —126 125 —130 5 kis 
58,000 | United River Plate Telephone i 516% 17% 44— 5 44— 5 905 " 
40,000 Do. do. 5 95 Cum. pref. Nos. 1—40, 000 5j .. EN 4$-. 5} 4$— 5 is bs 
179,947! Do. do. 5 95 Debs. ... 825 Stock wee 103 —106 |103 —106 se sis 
171,000 | West African Telegraph, 5 Y Debs... 100 ese 98 —101 98 —101 993 ^ 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—853, 008 2b | ... 800 ; — — A i 
150,0007 Do. do. 4 Y Dets., 1—1 500 gua. by Bras. Bub. Tel. 100 | ... ‘ioe . |100 —103 1000 —103 100) | ... 
207,930 | Western Telegraph, Ltd., Nos. 1—207,930 ... "e „107 7 132— 144 134—141 13430 132 
75,0001 Do do. b T. Debs. 2nd series, 1906 eo» | 100 m kiss 101 —104 102 —1C5 san eee 
348, 7771 Do. do. Deb. Stock Red. [rr eos 100 eee eee . 102 —105 102 —105 eee 
88,321 | West India and 8 Telegraph á T o | 102% | &% 8— 6 8— 3 YT o. 
94, 563 Do. do. im 6 6 7 Cum. 1st Pref. ... | 10 sis és 5— 6 5— 6 a 5 
7 4,669 Do. do. Cum. 2nd Pref. coe 10 eee coe eee l 3 — 5 3 NÉ b eee 
gn.0007 Do do o R a Debs., Nos. 1 to 1,800 | 100 "S 103 —106 |103 —106 ii 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5 6 6 V 6 „ 74— 81 | 72— 82 Pes 
12,000 Do. do. 7 Cum, Pref... ide wee ah 83— 9 81— 9 ee 
50, 000 ; Charing Cross and Btrand Electricity Suppl 5 8 92,92 | 9— 10 9 — 10 
20,000 Do. do. do. do. Tn Cum. Pret. ei 805 V 5i— 5i 51— 52 es 
34,000 Chelsea Electricity Bupply, Ord. 5 6 6 52 6 — 64 6 — " is 
150, 0007 Do. do. 74 Deb, Stock Red. ... |8 rp Dee .. |109 —112 109 —112 111 | 1102 
70, 579 City of ondon Electric Lighting, Ord. 40,001—110, 579... 10,6 45 OO 81— 94 83— 9 888 
40,000 Do. 6 Cum. Pref., 1 to 40,000 . 10 | 6 69,162, 12 — 13 | 12 — 13 N 
400, 0007 Do. 5% Deb. Stock, Scrip. (iss. at £115) ‘all paid yes i duas i .. |122 —127 |122 —127 a js 
40,000 ! County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40, 000 10| nù 1 „ 4 „ | 8— 9 8 — 9xd| 83 T 
20,000 Do. do. do. 6 V Pref., 40,001—60,000 | 1016% 6925/6 J  114— 1294. | 114-123 | ... : 
200,000“ Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd. N ass .. |105 —108 |105 —108 e : 
35,300 | Edmundson's Eiec. Corp., Ord. Shares SEN sis 5 7 51— 62 54— bi b^ 53 
13,363 Do. do. 6 % Cum. Pref. - uM caer p. xs 54— 6 51— 6 51 
75,0007 Do. do. 44 % 1st Mort. Deb. Stock. ... | 100 - 104 —107 104 —107 m is 
21,000  Eereinston and Hep uvas Electi ie, Oru. 5 11 — 12 11 — 12 gas is 
90,000 Do. do. 4% Deb. Stock Stock , à 102 — 105 |102 —105 ies d 
110,000 | London Electric Bupply Corporation, HUN Ord.  .. . a iss 11— 13 11— 13 se ss 
49, 840 Do. do. do. 6 & Pref. 5 6 V - 4— 5 4— 5 "s ss 
250,0007 + Do. do. do. 4% ue Db. Stock Rd. |Stock 98 —101 98 —101 ec iz 
85,000 Metropolitan Electric Supply, 101 to 62,5000 10 | 5 E: 5 E: 6 % 13 — 14 | 18§— 14 14 | 13%% 
220,000} Do. 44% First Mortgage ps Stock 110 —113 110 —113 és is 
250,000 7 Do. 34% Mort. Deb. Stock Red. . .. [Stock 8 $ 96 — 99 96 — 99 ics x 
6,452 | Notting Hill Electric Lighting ses 985 ** 10 6 7 7 154— 164 153 — 163 ee E 
40,000 | St. James's and Pall Mall Electric Light, Ord. dá ET 5 1417 144 rz 144 — 154 | 15 — 16 154 » 
20,000 Do. do. 7.95 Pref., 20,081 to 40,080 b 7 7 81— 91 » one 
150,0007, Do. do. 34 * Deb. Stock Red.. | 100 885 ‘ 98 —101 98 —101 885 ssi 
12,000 | Smithficld Market Elect. Supply, Ol.. 5 2— 9 | 2— „ 
50,0001 Do. do. 4 Deb. eee eee 100 oe 80 — 90 80 = 90 eee 
65,000 | South London Electricity Supply, in Ss 5 24— 34 24— 314 es ies 
79,900 | Westminster Electric Bupply, Ord., 101 to 80,000... iss 5 12 x 13 % 104%, 12 — 13 12 — 13 128 | 123 
* Subject to Founders Shares. Id 
ject to paid tn Quotations on warranter roti be e being toed as 


Unless otherwise stated all shares are 
Dividends marked 


fally paid. Dividends 
§ are for ef vear consisting ef teaser pole Olomi Your cud ths DLA corte 
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SHARE LIST OF ELECTRICAL COMPANTIES.—Oontinucd, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


[Vel 48. No. 1,927, Mar 31, 1901. 


Dividends for 


business done 


. or 
Issue. NAME Share. the last three years. Mee tos 8 5 5 
t 1898. | 1899. | 1900. H! Low 
20,000 | British Aluminium 7 9j Cum. Pref. . 5 - 10 .. vid — 74— 8% 71— 8% ee 
300,0007 Do. do. 5% 1st Mort. Deb. Btock Red. Stock ; 85 — 93 89 — 93 hi "n 
45,000 | British Electric Traction —— ... 10| 6% 144— 153 | 144— 154 | 15 | 142 
50,000 Do. do. 6 Y Cum. Pref. secl, dO uu 12 — 13 12 — 13 128 | 1244 
350,0007 Do. do. 5 % Perpetual Debenture sioak Stock .. 120 —123 120 —123 122 | 121 
70,000 W ned M ror isi 282 5 15 [4 20 0 % 15 5 * 10 — 11 10 — 11 = S 
70,000 Cum. Pref. eee eo0e 5 52— 62 51— 61 eve eee 
90,000 Brash 1 Blecl. 15 , 1 to 90,000 av 2 It 11— 1 1$— 1łxd| ... Vs 
90,000 o. Non-oum. : Pref., 1 to 90,000 n 2| 6 7 23 — 23 23— 23 T vs 
125,0003 = 44 5 err b. Stock eee oes Stock ees 108 —108 103 —108 104 one 
108,7107 Do. e 44 Y Perp. 2nd Deb. Stock Stock .. 101 —1C4 1101 —1C4 - 885 
30,000 | Callender’s Cable Construction sh Nos. 1—30,000 5 15 * 15 5 % 15 5 % 141— 15 141 — 153 Lis 28 
40, 000 Do. do. 5 V Cum. Pref... s 5 6 54— 6 5} 
90,0007 Do. do. 41 95 1st Mort. Deb. Btock Red .. |Stock| ... 109 —113 109 —113 T yes 
206,297 | Central London Bailway, Ord. Shares we 10 j 94— 10 9) — 10 98 93 
78,708 Do. do. Pref. half-shares .. ES 5 i 44— 5 44— 5 44 1H 
78,703 Do. do. Def. do. -— 892 $e 5 42— E 49— Fi - T 
I 855,000 City and Bouth London Railway Stock 24% 13% 14% 51 — 51 — 53 61b | 51 
37,500 do. Ord. shares Nos. 22 501 to 60,000 .. 10 ins 5 — 11— 5} 5 sie 
54,000 Crompton & Oo, » Nos. 31 5 Bey. 5 ud 2 3| 6 [4 74%, sei 31— 4 31— 4 885 
b % 1st Mort. ebs., 1 to 900 o 
100,000; £100, and 901 to 11, 000 of £50 red ees .. {101 —104 101 —104 i 
99,261 & Swan Utd. EL Let., “ A” shares, £3 pd. 1 to 99,261 5 1 LE l- 1$ 1 —. 14 jd ids 
17,139 do. do. “A” Shares, 01—017,139 5 : 2) — 33 24— 33 bis wee 
844,023; Do. do. do. 4% Deb. Stock Red ... | 100 87 — 89 87 — 89 . Sa 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certe. pure 100 94 — 98 94 — 98 age X 
112,100 | Electric Construction, 1 to 112,100 ... 2| 6 $ 6 LÀ 1j— 2} 12— 2} Vei ous 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000... wae 2] 7 s 24— 3 24— 3 » ii 
182,500] Do. do. 4% Perp. 1st Mort. Deb. Stock . |Btock| ... is 101 —104 101 —104 925 8 
$5,000 | Henley’s (W. T) Telegraph Works, 445 se ses i 5 14 Y 15 € 20 L4 154— 164 | 155— 163 ve T 
85,000 Do. do. ri P dune 5| .. 44% * 51— 6 5$— 6 Ros ab 
50,0007; Do. 5s do. 4$ sch, Deb. Stock. 107 —111 (107 —111 sus sss 
50,000 | India-Rubber, Gutta-Percha and Telegraph Tr a | 10 10 [4 10 9 21 — 22 21 — 22 21 os 
800,0002 Do. do. do. 4 95 1st Mort. Deb .. ... | 100 101 —104 |101 —104 " T 
87,500 age cag Overhead Railway, Ord. rr ..| 10 NY S 38%, 34% 13.— 876 | 84 — 8} 2 pes 
10,000 f Do. do. Pref., £10 paid aan . 10 13 — — 133 13 — 13} s jus 
$Rosling, Appleby & Fynn 6 95 Cum. Pref. ... b 9% SET 19/- to 20/- | ... su 
$7,350 | Telegraph Oonstruction and Maintenance ... 12 15 [4 15 1774 35 — — 39 35 — 3) 372 | ... 
150,000; Do. 4% Deb. Bds. Nos. 1 to 1,500 Réd. 1909 100 T see .. 102 —105 102 —105 ijs wae 
20,000 | Telegraph Man , Ord. Nos. 1 to 20,000 5| 8 Y 12 12 %| 103 — Ht 10)— 114 103 | ... 
20,000 Do. do. 5 J Cm. Prt. Nos. 1 to 20,000 .. b — 54— 6 "T T 
540,000?) Waterloo and City Railway, Ord. Stock .|100| 3 9 9 [4 3 * 94 — 97 e3 — 96 95 94 


t Quotations on Liverpool Stock Exchange. 


Consolidated T 40 Free Wing e Ting, 140 on and Maintenance, 8/—4/- 
National Electric . 


1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY 


—— — —ö ſ— —— MÀ - — M —— 


Oldham, Ashton, and Hyde Electrio (410 
T. Parker, £10 (fully paid), 161. i 


— 


10 pd.), 10—11. 


From Bradford Share List. 


QUOTED. 
„ Ord., 16—17. 


Bank rate of discount 4 per cent. (February 21st, 1901). 


MARKET QUOTATIONS, Wednesday, May 29th. 


CHEMICALS, &o. This week. Last week. Ino. or Dec. METALS, &o, (continued.) This week. Last week. Ino. or Deo. 
oon Nis ie . per owt. 8j- 6j- - g Copper Sheet ee s es per ton £85 £85 
@ 99 Nitrio ee ee . per owt. 939. sj. ee g 98 oe ee oe per ton £85 £85 
e Oxalio per owt. 82/- 82/- i € „ (Electrolytic) Bars per ton £82 £82 
Bulphurio.. es ee per owt. 6 6 6 6 ee LII LIT Sheets per ton 290 £90 e 
Ammoniac, Bal per owt. 2 - eo 6 oe [T] Rod . per ton £84 £84 ee 
: Amm uriate (oryetal) .. per ton £88 10 £88 10 * 9 n i H.O. Wire per lb. d. 12 v 
4 si ` per ton £80 £90 f Ebonite Rod .. å per lb. J- . "E 
a Bleaching powder ; per ton £1 £1 7 „ Sheet per Id. 6j- 6j- n 
'« of per ton 4216 215 n German Silver Wire per ib 1/6 15 2s 
a Borax - per ton 417 10 417 10 A h Gutta-percha fine . . per lb. 87 8, «s 
« Bensole (90 s . per gal. 77 77 k India- rubber, Para nno per 5 3,93 a 7 103/3/9$ e 15 103 85 
22 „ (8 s. per gal. 5/8 bod 1 Iron, Charooal Shee per to en 
a r Sulphate oe per £28 € n Pig (Cleveland v warrants) . per ton 458 46610 2d. dec. 
a Nitrate per ton 224 £24 € » „ acoording to 0 per ton] From £11 £11 z 
@ „ White Sugar . per ton £81 £81 $ - 8 eavy. per ton} 70/- to 72/6 | 70/- to 72/6 
@ 115 lated Buiris " " oe per 21 ac^ 10 x i 4 , Wire, galvanised No. 8 per ton 11215 * a. 15 
a Me : a r 
a Naphibe, Solvent (90% ai 1000). Per 5/6 5/6 * per ton “pis 120 £12136} 
a » Blohro .. per 7 x .. perton| 418 10 £18 10 
@ „ Caustic (16/9095) perton| 4 A Rare, Wire No. 2 per lb 8/- 8, 
@ „ Bisulphate .. per ton £85 £85 .. Per bot. £926 £926 oa 
a Shellac ee ee per owt. 61/- 61}- 4 x da original oase), small ee per lb. 8d. to 8d. to 9d. ee 
@ Bul phate of Magnesia .. .. per ton 44 10 44 10 d „ i medium per Ib. 1/9 to 2/9 | 1/9 to 2/9 x 
e Balphur, Sublimed Flowers . per ton £6 £6 68. " ' per ìb. | 8/8to7/8 38/8 to 7/8 992 
a Recovered .. per ton £5 10 £5 10 p Phosphor Bronse un castings perlb.|1/0)to 1/8 | 1/04 to 1/8 
Lum .. per ton 25 5 fi rolled bars & peri. | Ul to 14 | uf to 1/4 = 
i Boda, Caustic’ (white 970%) .. perton | £10 15 £10 15 " " Mirip ahoen per lb re 8 m 1/8 m 
4 n „ por on £8 £8 5 55 T p i 1074. to 1/0} be 
ee . e e um nse per e ee 
i: i zu a = 1E per ton onto ee to P 35 
"n 99 ee ee 
? 
METALS, &o. g Tin. blook .. . . . per ton ED yo 418] nine. 
d Aluminium Wire, in ton lots.. per ton g » foil s T. sa per lb 1/6 1,6 x 
A in ton lots per ton 191 * „ wire, Nos. 1 to 16 è .. per lb 1.9 178 Id. ino. 
P Babbitt’s metal ingots. . .. perton | £75 to £140} £75 to 4140 p White Anti- friction Metals — 
e Brass (rolled metal F to 19") basis per Ib. fey ‘White Ant" brand per ton| £35 to £65 435 to £65 xs 
€ „ Tube ed) . perl , j Yarns, Coston ia e101b. b'ndi's per lb 605 Bad. s 
€ n» » (solid drawn) per lb. Baa. ‘ „ Best lea. per 1 : A ae 
€ „ W 8 wa es per lb. . a j "e c 10 Ia. .. per lb. n 434. 1 
e Copper Tubes (brased) per 1b. 114. ld. Russian, mt ... per lb. ` à 
€ n „ (solid drawn) per lb. 1034. 103d. 1 te, 180 lbs. rov per ton #14 5 £145 
g Copper Bars sel per ton ai, ane. “Vielle Montagne pnd.) per £22 10 22 10 
I 
a Messrs. G. Boor & Co, f India-Rubber, G.-P. and Teleg. Works h Messrs. Morris Ashby, Limited 
Quotations b The British Aluminium Co., Lud. F Co., Lid. m Messrs. W. T. Glover & Co., Lid. 
supplied by | He. Thos. Bolton & Messrs. Jackson & Till. supplied b 3 — & Sons. 
d Messrs. F, & Bons, supplied by | ¢ Messrs, Bolling & Lowe. 7| o Mesars. J ohason, Matthey & Oo. Lad. 
e Mesure. Smith & Os, j Messrs, Henry O. Yeo & Oo, 9 The Bronse Company, Ltd, 


pa . cael 
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GLASGOW INTERNATIONAL EXHIBITION. 


THE ENGINEERING EXHIBITS. 


(Concluded from page 910.) 


THs MACHINERY HALL. 


Messrs. Tangyes, Limited, of Birmingham, are largely represented, 
their gas and steam engines and centrifugal and electrically-driven 
pumps and other machines being in evidence. 

In the same neighbourhood we came upon the exhibit of the 
Anderston Foundry Company. We believe that the “ Anderston " 
compound quick rotative enclosed engincs are not so familiar to 
electrical engineers as they well might be. They are being employed 
in connection with a goodly number of electric power installations, 
particularly in that hive of engineering and shipbuilding industry, 
the Tyne district, and in engineering districts in certain parts 
of Scotland. The company is a very old established one, but the 
manufacture of the Anderston” engine is a matter dating back 
only afew years. The engine exhibited at Glasgow is one of the com- 
pany's latest specialities, being a 260-1.H.P. quick revolution, compound, 
double-acting engine, coupled direct to generator. The enginc 
is completely enclosed, having the entire main bearings iuside 
casing. The main casing is very roomy, and fitted with four large 
hinged doors, rendering it as accessible as any open engine, thus 
getting over any objection that may be advanced under this head to 
the enclosed type; it is claimed to be self-lubricatiog, cleanly and 
economical, and very compact; also to have no impediments in 
front openings in casing. Several thousand horse-power of the 
engines are now on order and in progress, and over 4,000 H.P. at 
work in various parts of the country. Mr. Fraser is in attendance 
here. 

Messrs. D. Selby Bigge & Co. are exhibiting jointly with thc 
Anderston Company, and they show a combined engine and 
continuous current generator, a shipyard winch, and various 
electrically-driven tools, including a model punch and shear and 
motor. 

Worthington pumps are shown in operation by the Worthington 
Pumping Engine Company, of London, feed-water filters and other 
steam engineering specialties by Messrs. Railton & Campbell, of 
Liverpool, also steam pumps, grease filters, valves, &c., by Messrs. 
J. H. Carruthers & Co., of Polmadie. 

Messrs. Richardsons, Westgarth & Co., Limited, have an exhibit 
at which they show a 500-1.H.p. steam- driven dynamo, electric 
motors, Ed wards's air pumps (electrically driven) also feed heaters, 
evaporators and other steam plant. A 200-K W. three-phase alter- 
nator (5,000 volts) made by the Lancashire Dynamo Company, is 
shown coupled to a Hick-Hargreaves vertical compound enclosed 
engine at Messrs. Hick, Hargreaves & Co.’s stand. This machine 
will develop three-phase current at 5,000 volts across the outers at a 
periodicity of 50 per second. The Lancashire Company are 
supplying some 100 Kw. continuous current to the Exhibition 
authorities through one of their motor alternators. ; 

At the end of the Machinery Hall, adjacent to the power station, 
is the exhibit of Messrs. Alley & MacLellan, who are showing a 
large variety of their specialities. In the centre of the exhibit is 
a stand with a representative display of steam, water and gas valves 
and fittings. On view also are ash hoists representing both Admiralty 
and merchant service styles, Boreas" patent steam aud belt- 
driven air compressors, the “Sentinel” patent feed water 
filter, and Binny's“ patent feed water heating apparatus. 
The feature likely to attract most general interest is the display 
of high-speed engines. These are the well-known Sentinel“ 
single-acting type, both simple and compound. "There are two very 
compact marine auxiliary engines, one of 5 B.H.P. shown working a 
centrifugal pump raising water, and the other 10 B. H. P. coupled toa 
Laurence-Scott dynamo for the lighting of the exhibit. Engines of 
a higher power for generating sets are also on the stand, one of 
50 B. H.P. with dynamo attached, and the other of 180 E. H.P., and all 
exhibits where possible are shown under steam. Close by in the 
main power station Messrs. Alley & MacLellan have a 300-B. H. p. 
engine and dynamo working. 

A three-throw pump, made by Messrs. Joseph Evans & Sons, of 
Wolverhampton, is shown by Messrs. Hunter & Jack, of Glasgow, 
the agents for the Electric Construction Company, who are exhibit- 
ing this pump, combined with an E.C.C. motor. Other E.C.C. 
motors, of E.C.C. manufacture, are also shown. Messrs. W. H. 
Willcox & Co. have a showcase of their engine and dynamo oils, also 
pumps and other specialities. "Taylor's patent metallic packing is 
shown by Messrs. Newton and Nicholson, of South Shields. 

Messrs. Daniel Adamson & Co., of Dukinfield, place on view one of 
their high speed horizontal engines driving by beltacontinuous current 
generator, and à tandem compound with direct-driven generator. 
The Diesel oil engine, which has recently been described in the 
ELECTRICAL REVIEW, is exhibited by the Diesel Oil Engine Com- 
pany, of London, a 15-B. H.P. size being shown. An electric lift 
with patent automatic stopping devices, also pulley blocks, &c., are 
shown by Pickerings, Limited. Friction clutches for motor 
vehicles are to be seen at the stand of the Champion Friction 
Clutch Company, of Sheffield. Messrs. Croft & Perkins, of Brad- 
ford, exhibit friction clutches, also split pulleys, gearing, shafting, 
&c. Messrs. Leadbeater & Scott, of Sheftield, exhibit their crucible 
cast-steel for tool purposes. 

Perhaps the largest individual exhibit of electrical and engineer- 
ing machinery is that of Messrs. Mather & Platt, Limited. It 
covers a good deal of space, and may be taken as a representative 
show of the first-class manufactures of the Salford firm. Electric 


generators, motors, pumping machinery, water-softening, textile 
machinery, and various other special lines, are well shown. We 
hope to refer to the exhibit in detail at a later date. 

In this portion of the Machinery Hall the visitor will come across 
various exhibits of a general kind, such, for instance, as a bakery 
and confectionery stand, where electric motors are doing interesting 
work. m 

MaoHINE TOOLS. 

As we have already stated, there is a very large and excellent 
collection of machine tools, both of British and foreign manufac- 
ture, and anyone who wants to get at the ins and outs of the ques- 
tion of foreign competition in this class of engineering industry 
would find it well worth while to make a call at each of these 
exhibits and have a chat with the responsible representatives who 
are in attendance. We must, at the moment, be content with a 
mention of the exhibits in the briefest outline. 

Mr. Henry Milnes, of Bradford, shows various kinds of lathes. 
Messrs. John Lang & Sons, of Johnstone, have their patent lathes, 
gear-cutting and universal cutter and sharpening machines. The 
Jones & Lamson Machine Company, of America, show flat turret 
lathes, grinding and sharpening tools. Messrs. Clifton & Waddell, 
of Johnstone, exhibit saw-sharpening and band and circular sawing 
machines. Drilling, boring, turning and milling machines, cold 
saws, lathes, &c., are shown by Messrs. John Hetherington & Sons, 
Limited.  Laboursaving machines, including patent lathes, and 
screw-milling machines are shown by Messrs. John Holroyd & Co., of 
Manchester. Messrs. Kendall & Gent, of the same city, have an 
extensive showing of milling machines (vertical and horizontal), 
also screwing and drilling machinesand lathes. Moulding machines 
for foundry service, pneumatic-power hammers and blowers are 
placed on view by Messrs. Samuelson & Co., of Banbury. Vertical 
millers, key-seating machines, sad planing machines, and a 5 ft. 
radial drill are among a variety of excellent machines exhibited by 
Messrs. Smith & Coventry, Limited. One l-H.». and two 2-H.P. 
Crompton electric motors are installed for driving these tools. 

The machines shown by Messrs. Selig, Sonnenthal & Co. are very 
numerous. A 15-H.P. motor is used for driving the stand. The 
exhibits include the multi-speed motor made by the Stow Co. in 
connection with the Stow flexible shafts and drilling plants. The 
drilling, planing and universal milling machines; Becker millers 
with rotary attachment and pump; the Newark motor horizontal 
boring machines with new treble-geared drive; the Lodge and 
Shipley screw-cutting lathes for 12 in. and 8 in. centres, with 12 ft. 
and 6 ft. beds; the Dresses-Mueller 36 in. and 48 in. radial drilling 
machines arranged for tapping; brass finisher's lathes; new tool 
threaders; automatic screwing and threading machines; the 
Hamilton vertical drills, 24 in., 28 in. and 32 in.; the Toledo open 
back power presses; the Quint four-spindle turret drills; the 
Gorton universal disc grinders, both belt and motor driven—thesc 
are & few of the things shown in the Machinery Hall exhibit of 
Selig-Sonnenthal. 

Messrs. Sharp, Stewart & Co., of Glasgow, have a good showing of 
machines all driven by belt from an electrically-driven shaft. 
Planing machines with patent feed, horizontal boring, drilling and 
Borew-cutting machines; triple-geared lathes; slotting machines, 
&c., being in evidence. 

Messrs. Hulse & Co., Limited, whose great feature is heavy tools, 
claim that in their class of work the British manufacturer is well 
able to hold his own ayainst the foreign competitor. The firm have 
supplied various machines, such as double-boring and milling 
machines, for English electrical factories, among them being the 
works of Messrs. Belliss & Morcom and Easton & Co. Their cutter- 
grinding machines with new form of cutter with conical-faced edge ; 
the patent intermittent printing machine, which is worked by 
magnets which draw the rollers away, is a patent of Messrs. Hulse's, 
and is on view ; double-rail planing and shaping machines; double 
patent twin-screw lathes largely used by steel makers—these are the 
firm's special features. 

Messrs. Burton, Griffiths & Co., of Ludgate Square, E.C., show 
both American and English machines. The Gisholt universal tool 
grinder is driven by a 5-H. P. Northern Electrical Company's motor, 
and the principal shaft on the stand is driven by a 20-H. . motor by 
the Lancashire Dynamo Company. The Landis tool grinder is 
specially adapted for grinding electric motor shafts, and has been 
supplied to English firms for that purpose. Gisholt lathes, multiple 
spindle screw machines, boring and turning machines, forging, 
threading, tapping and milling machinery are shown at this stand. 

The exhibit of Messrs. Buck & Hickman, of Whitechapel, consists 
of the most modern exhibit of tools from the firms of Messrs. Brown 
and Sharpe, Providence, R.L, the Pratt & Whitney Company, Hart- 
ford, Conn., the Bradley Company, Syracuse, N.Y., and the Williams 
Drop Forge Company, Brooklyn, N.Y., and several other American 
firms. Messrs. Buck & Hickman's staff is represented by Mr. Frank 
Cooper, and anyone who makes a call at the stand will be cordially 
received. 

Messra. R. Melhuish & Sons have an exhibit of stocks and dies, 
and a representative show of small electrical supplies. Engineers’ 
tools and light machinery of the latest labour-saving designs for 
particular classes of work are on show here. Messrs. Loudon Bros., 
of Johnstone, show various lathes, planers, drills, injectors, steam 
traps, &c. Guards for planing and moulding machines, also wood 
working tools, &c., are shown by Messrs. W. Cook & Sons, of 
Sheffield. 

Messrs. Alfred Herbert, Limited, have one of the largest and 
most commanding shows of machine tools in the Hall. A 30-H. P. 
Mavor & Coulson motor drives the shaft which operates a large 
variety of automatic and other machinery suitable for electrical 
engineering and other purposes. Their turret and capstan lathes, 
milling machines, also automatic screwing machines are arranged 
in a very convenient manner for inspection. 
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MISCELLANEOUS. 


In the Industrial Hall, in a prominent position, Messrs. Osler 
and Co. havea very fine stand at which their electric and other 
glassware and fittings are well set out. The Electrical Power 
Storage Company has a good showing of its well-known batteries, 
including an electric victoria fitted with Faure-King cells. In the 
lighting and heating section we came across an stand of the Cape 
Asbestos Company at which they show thcir pure asbestos mattress 
and rope for covering boilers and steam pipes, also their blue 
asbestos removable coverings. 

Several exhibits of electrical apparatus are to be found in the 
industrial section. These include a showing of telegraph and 
telephone apparatus by the Consolidated Telephone Construction 
and Manufacturing Company. Messrs. Kelvin & James White, 
Limited, have on view a variety of their electrical and submarine 
telegraph and other instruments. Mr. James Brown, of Glasgow, 
shows various electrical measuring instruments, resistance boxes, 
bridges, &c. Messrs. James Baird & Tatlock show various apparatus 
for laboratory equipments, including galvanometers and electrical 
instruments. The Eastern Telegraph Company shows, near at hand, 
a model cable ship and submarine telegraph apparatus. Messrs. 
Stern Bros. show their oils and lubricants for electrical and 
ordinary machinery, also automatic lubricators and grease pumps 
for forcing the lubricant from one point into the various engine 
bearings. 

The two electric lifts which are used for the conveyance of visitors 
up to the Exhibition balconies were supplied as a complimentary 
exhibit by Messrs. Easton & Co., Limited. The Zurich Incandes- 
cence Lamp Company has supplied the Stearn lamps of 250 volts 
for lighting the Industrial Hall, ‘and also one of the kiosks and 
several of the restaurants in the grounds. f 

The new Art Gallery, which will be, and deservedly so, a source 
of great attraction both during the run of the Exhibition and after, 
is well lighted by electricity. The wiring is done on the system of 
the Conduit and Insulation Company, Limited, with enamelled steel 
tube material, of which many thousands of feet have been employed. 
Various new and special devices had to be put in to meet the 
required conditions, 

We have now briefly run over all the exhibits connected with the 
electrical and engincering industries. It is, of course, understood 
that a general introductory article of this character can only indicate 
roughly the class of exhibits which are in evidence. It may be 
open to the charge of being a good deal like a catalogue, but we 
venture to believe that in the early stages of a great exhibition, it 
is just the sort of thing the enginecring visitor is in need of. If, 
perchance, some exhibit which should have been mentioned hap- 
pened to be overlooked, we shall be glad to receive particulars, so 
that we may do the needful. 


IMPORTANT EUROPEAN ELECTRICAL AND 
ENGINEERING DEVELOPMENTS. 


By WILLIAM J. HAMMER. 


(Continued from page 905.) 


ALL of the lamps which I sawin Europe were run on a 200 to 220- 
volt circuit, excepting a few I saw in London on 100-volt circuits, 
and as a rule 25-C. p. lamps were used. 

In the large types of lamps it was found that the magnet coil was 
frequently burned out from over-heating, and to obviate this the 
shell of the socket was perforated, which, however, exposes the con- 
nections to some risks of short circuits, and the present form will 
doubtless soon be altered. 

The fine iron wire connected in series with the filament, which 
has been considerably utilised in the past, has usually been about 
019 mm. in diameter. This iron wire, or the platinum wire, which has 
so extensively taken its place, is used because of the glower lowering 
its resistance so rapidly when the temperature increases. A very 
slight variation in the voltage increases very much the candle- 
power of the filament and the strains upon it. The wire is so pro- 
portioned that with about a normal current it is heated to a range 
of temperature of about 450 to 500° C., at which iron has a very 
rapidly rising temperature characteristic—that is, its resistance 
increases very rapidly with an increase of temperature caused by 
An increase of current. Being in series with the filament, the 
total resistance, which determines the amount of current supplied 
to the lamp, will be the sum of the glower and of the iron steady- 
ing wire, and as one decreases with increase of temperature, the 
other increases and compensates for it, keeping the sum approxi- 
mately constant. The iron resistance absorbs about 10 per cent. of 
the voltage. As pointed out by Prof. Nernst and Dr. Spies, accord- 
ing to the law of Kirchoff, all opaque bodies emit more caloritic 
than luminous rays, furnishing what is termed the normal spectrum 
of an opaque body, but according to the well-established electro- 
magnetic theory of light, all conductors of electricity are of 
necessity opaque to luminous radiations. It is to be expected, 
therefore, that as long as electrical conducting materials are used 
as light-emitting substances in lamps, the bulk of the energy 
expended upon them will be wasted in thermal radiations, and only 
à small portion will be transformed into luminous radiations. It is 


* Abstract of paper read by Mr. W. J. Hammer before the 
American Institute of Electrical Engineers, February 28th, 1901. 


impossible to make an efficient lamp with such materials except 
under the conditions of working at the temperature of the electric 
arc. 

At the Paris Exposition the A.E.G. made an interesting exhibit 
of the Nernst lamp, and advertised that it had an efficiency of 1°6 
watts per candle-power, a life of 200 to 300 hours, an E.M.F. of 220 
volts and from 26 to 50 c. P. Mr. James Swinburne, in his lecture 
before the Society of Arts, February 8th, 1899, stated the watts per 
candle for small lamps, including the steadyiug resistance, as 1°5, 
and for large lamps as 1:6. At present the London company, with 
which he is connected, state that their Nernst lamp has an efficiency 
of 1:7, including the resistance in series with the filament. 

There is undoubtedly & large field for the application of lamps 
of the Nernst type between the field occupied by the 16 to 50-c.p. 
incandescent lamps and the arc lamp, and it lends iteelf to 
decorative effects equally well with the incandescent lamp. The 
candle-power of arc lamps is something that has never been satis- 
factorily determined, and it has not infrequently been the custom 
in judging the candle-power of arc lamps to “guess at it and 
multiplyiby four." In candle-power steadiness, colour of light and 
ability to throw the light down where it is needed and in requiring 
less attention, the Nernst lamp will doubtless prove superior to the 
arc lamp. There will be little difficulty in making lamps of the 
Nernst type of very high candle-power by employing longer fila- 
mente, or preferably a number of filaments in series or multiple 
series, and potentials of 500 to 1,000 volts may thus be employed. 
Promising as the Nernst lamp undoubtedly is, it will probably, by 
reason of the difficulties in the manufacture of the lamp, be a long 
time before the carbon lamp is entirely displaced, if it ever is. 

Dr. Otto F. Blathy, director of Ganz & Co., Buda-Pesth, Hungary, 
who, together with Eggers & Co., control] the Nernst patents for 
Austria and Hungary, told the writer recently in Buda-Pesth, that 
when the Nernst lamp became a commercial article there would be 


, no more arc lighting. He said that tests made by them showed 


that for a given number of watts the efficiency of the Nernst lamp 
was greater than that of the arc lamp, presumably meaning the 
spherical candle-power. Mr. James Swinburne in his lecture said: 
“ Once the ‘Nernst’ becomes so general that systems of distribution 
are laid out to suit it, instead of to suit the carbon lamp, the carbon 
lamp is ‘ practically out of the running.’ " 

In this connection it will be remembered that with the advent of 
the Edison carbon filament incandescent lamp, it was believed that 
gas as an illuminating agent was doomed, whereas it has been shown 
that the incandescent lamp exercised a stimulating and beneficial 
influence upon the gas light, which is more extensively employed 
to-day than ever. The tendency of all great inventions is rather in 
the line of building up than tearing down. 

It is impossible to operate the Nernst lamp in a vacuum, at all 
events where a direct current is employed, as being an electrolytic 
lamp, it is said to be necessary to admit oxygen to re-oxidise the 
magnesium liberated at the cathode. Where continuous currents 
are used in electrolytic lamps of the Nernst type, the liberation of 
ions at the connections produces a serious difficulty. I heard it 
claimed by some while abroad that the lamp operated more satis- 
factorily with a continuouscurrent. Others, however, were positive 
that an alternating current was preferable. One prominent 
engineering authority went so far as to state to me that he did not 
believe that the lamp would be a commercial success, except when 
operated from a storage battery. In one place in Góttingen, which 
installation employs Körting gas engines and storage batteries, I was 
told that 10 lamps of the self-lighting type had been installed, and 
in four hours they were all burned out. The actual results at 
Gottingen, where they have about 300 lamps burning, show, I 
believe, that the open type of lamp did not last over 200 hours, and 
that the automatic or self-lighting type did not last over 100 hours. 
While I was at Göttingen a telegram arrived from Berlin requesting 
the return of all the new automatic or self-lighting lamps sent them 
a few days previously (some 300 in number), as there was something 
the matter with them. As they had already put out about 50 of 
them this could not be done. This would serve to indicate that 
even after several years of experimenting the A.E.G., who were 
the parent company, had not yet succeeded in making a lanrp which 
was a thoroughly commercial article. During the past six months 
I have seen the Nernst lamp burning in the following places:— 
Paris, France; Munich, Bavaria; Buda Pesth, Hungary; Berlin 
and Gottingen, Germany; and London, England, and my own 
impression is that the American type will shortly lead the way. 

The A.E.G. have been for scveral months past putting out lamps 
in Berlin. They charge a rental or royalty of 3 marka (about 
72 cents) per year, and 30 pfennigs (7:14 cents) for renewals. 

The lamp globe holder and the butt which fits into the socket are 
sealed together by & lead and wire seal. I was informed that any 
of these lamps having the seals broken, or any lamps which were 
carclessly broken, had to be paid for at the rate of 3 marks each 
(about 72 cents). I was also informed that the users were compelled 
to give a receipt for the lamps, and every effort was made to prevent 
the lamps from getting into the hands of other people, and to prevent 
their being examined. 

The Nernst lamp gives a most pleasing light; in colour it stands 
midway between the yellow and red rays of the incandescent 


carbon lamp and the violet and blue of the arc lamp; it is, 


however, so dazzlingly white that it is, as a rule, placed in ground 
glass globes, thus securing much greater diffusion, with a loss in 
the light probably not exceeding 15 to 18 per cent. I watched 
carefully the 54 Nernst lamps installed by the A.E.G. in the 
Café Bauer, in Berlin, this being one of their first installations, 
and the light certainly produces a much more pleasing effect than 
the carbon incandescent je (used in certain places in the same 
fixtures) and is also superior to the Welsbach mantles used in the 
same rooms. Arc lamps are also burned in front of the café, so that in 
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this one installation four types of lighting were employed, three of 
them being electrical. 

During my three weeks'stay in Berlin, I observed carefully 
every evening the 54 lamps which were here installed, and which 
were doubtless, on account of their prominent position, of the best 

made by the A.E.G., and I noted that there were usually 
from two to four or five lamps out, and even at times as high as 
eight or nine out; however, with an efficiency approximately half 
that of a carbon filament lamp a much shorter life may be permis- 
sible. It was also quite common— both in this installation and 
others, especially at the Paris Exposition, where the A. E. d. 
exhibited about 300 lamps—to see the lamp running with the heat- 
ing coil in circuit, giving a dull and sickly light. 

I bave endeavoured to give the facts about the Nernst lamp 
development as observed by me during my recent sojourn abroad of 
over flve months. I have no desire to di this remarkable 
and most promising advance in the electric lighting field, and well 
do I remember when an assistant at Mr. Edison's laboratory at 
Menlo Park, N.J., in the incipient stages of the development of the 
Edison carbon filament electric lamp, the difficulties met with, 
which at times seemed insurmounfable. There were novel and 
knotty problems to solve such as the modern incandescent lamp 
manufacturer knows nothing of. Personally, I have no doubt of 
the ultimate solution of the peculiar problems met with in the 
manufacture of the Nernst lamp, nor of the immense value this 
invention will ultimately attain to the owners and the world at 


e. 

In conclusion, without going fully into the history of the art, 
reference should be made to the work of Jablochkoff, who, in 1878, 
made use of sparks from an induction coil passing from one of the 
parallel carbon pencils of his “candle " to the other, and thus heat- 
ing up the kaolin insulator placed between until it became a con- 
ductor, and the arc, once established, remained, being supplied by the 
dynamo current. 

He subsequently used a piece of carbon mixed with syrup at the 
top of the candle, which a current of 100 volts heated until the 
kaolin became a conductor and the are was supported. 

At the Paris Electrical Exposition of 1881, and in the following 
year in London, “ La Lampe Soleil” was shown, in which the arc 
from carbon rods played across the face of a block of marble until 
it became incandescent, and gave a most beautiful light. 


Tue Osmiom Lamp. 


During my stay in Vienna last October, through the courtesy of 
Director Gallia of the Auer Company, I was permitted to see 
several of the new “osmium” incandescent lamps burning, and 
although I was unable to secure full particulars about this new and 
interesting development I learned that the lamp, which is the 
invention of Dr. Auer von Welsbach, operates at an E.M.F. of 25 
volts and shows an efficiency of from ‘9 to 1 watt per candle. The 
three lamps which I saw in use were all connected in parallel and 
operated with key sockets, and differed but little in general appear- 
ance from an ordinary carbon filament lamp. The globe was some- 
what longer than an ordinary 16 c.r. lamp, and the filament, which 
was of the hairpin shape, was much longer. It must be used ina 
vertical position, owing to its flexibility. I was told that these 
lamps had shown a life under test of 700 to 800 hours. It will be 
interesting to learn to what extent the low voltage of the lamp and 
the rarity of the material used in its manufacture will affect its 
commercial application. It had been intended to show the osmium 
lamp at Paris before the close of the exhibition, but there was not 
sufficient time. “Osmium,” which was discovered by Tennant in 
1803, is a blue-white metallic element and is almost infusible. For 
a long time it was known only as a crystalline grainlike material ; 
and when fused in the electric arc, as a hard brittle substance unfit 
to be worked. I was informed in Paris, where I first heard of this 
lamp, that the successful method of handling this material, which 
has always been most difficult to work with, was due to a large 
extent to Mr. Waldron Shapleigh, of the American Welsbach 
Company, which concern controls the patent rights for the United 
States. 

According to Engineer Scholz in his lecture before the 
German Incandescent Gaslight Company, on January 23rd, 
1901, an osmium lamp after burning 1,500 hours was still 
intact, and had fallen off in candle-power but 12 per cent. 
Its efficiency at starting was 1°45 watts per candle-power, and at 
the end of 1,500 hours was 1°7 watts. It is claimed that as long as 
the filament remains intact it can be renewed several times. While 
the present range of voltage for these pure osmium lamps is 25 to 
50 volts, a number of filaments can be connected in series or 
multiple series for higher potentials, and it is proposed to increase 
the resistance by coating or uniting the osmium with certain oxides. 
Mr. Scholz refers to a test conducted upon four 25-volt osmium 
lamps in series, and four 100-volt carbon lamps in lel; the 
osmium lamp showed aconsumption of 0°96 ampere, and the carbon 
lamp 2:40 amperes, the former effecting a saving of 60 per cent. 

A 20 c.P. osmium lamp run at 27 volte required 24 watts, and a 
20 c.P. carbon lamp required 68 watts, the former effecting a saving 
of 44 watts, or about 65 p cent. The osmium lamp was much the 
coolest, by reason of its higher efficiency. 

I have several dicarbide of calcium lamps, which have 
been manufactured to some extent abroad. They are the invention 
of Mr. Langhans, of Berlin, to whom I am indebted for them. 

Tt may interest some of our members to learn that the Allgemeine 
Elektricitéts Gesellschaft of Berlin, are now making all their carbon 
filament lamps without platinum leading-in wires, using, so I have 
been informed, iron wire, the being done in an atmosphere 
of carbon monoxide. The A. B. d. purchased the patent from Schott, 
the well-known glass manufacturer of Jena. I am told these lamps 


give out qnickly, diminishing to a dull red. In London I found a 
company which has been formed for the purpose of " rejuvenating " 
incandescent lamps. The filaments which have gone off in efficiency 
and candle-power are taken out of the globe and treated, the globe 
cleaned of its smoky deposit and the lamp resealed and re-exhausted. 
I did not learn just how the globes were to be cleaned or what the 
rejuvenation was to cost. There are also several lamps known as 
"watt" lamps being exploited in Europe. They have a high 
efficiency, and are very simple, and cheaply constructed, and have 
a life of perhaps 200 to 400 hours. They make no pretence of being 
long-burning, but rely upon their high efficiency and low first cost. 


(To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


A WATT-HOUR METER. 
By FRANK HorpEN, Member. 
(Paper read May 2nd, 1901,) 


ONE of the earliest schemes for the measurement of ampere or watt- 
hours was to havé an ampere or watt-meter, or, commonly, some- 
thing apparently assumed to be one or the other, to indicate a dis- 
tance or angle proportional to the amperes or watts, and, combined 
with this instrument, an arrangement for recording this angle or 
distance, and making a summation of the records. The final sum 
would, with a perfect instrument of this kind, be proportional to 
am or watt-hours for the pe during which the summation 
took place, at least very closely on commercial circuits of almost 
any c ter if the instrument were allowed to record for a con- 
siderable time. 

This is true for the reason that, while a considerable percentage 
of the individual readings may be in error, yet when a large number 
of these readings are made, these errors practically cancel out, as 
positive and negative errors of each particular size are equally 
likely to occur. 

An examination of almost every if not every meter of this type 
shows that it either had an apparatus not sufficiently accurate in 
indicating the angle or length proportional to the watte, or was 
deficient in means for recording the same, even were it correctly 
indicated, and not uncommonly there was trouble in both respects. 
In addition to these difficulties, there was commonly an elec- 
trically-wound clock that would not work for any extended period 
of time. 

The meter which is the chief subject of this paper does not, per- 
haps, in strictness, belong to this class, but it more resembles these 
meters than any others that have been heretofore described. For 
the purpose of comparison, and for illustrating how this idea has. 
been carried into practice heretofore, one of the most intelligently 
designed and successful of these meters, the Frager, will be 
described. It is shown diagrammatically in fig. 1. 


-———- 
—— — 


—— 222 
— ** i o. 


5 
t 


( 
4 
t 
! 
t 
Li 


Iu this figure, w is a watt dynamometer, the fine wire coil of 
which, suspended by a wire, carries a pointer, the end of which 
moves over the sheet metal snail or spiral 8. 

An electrically-driven clock device uniformly rotates the vertical 
shaft carrying the snail, which makes one revolution every 
two to five minutes, depending on the size of the meter. With this 
also rotates a pawl, P, which lies over the circular rack R, which is 
geared to the indicating dials. 

The snail revolves until the wedge at the end of the pointer meets 
the metallic arc, when the pointer end with the wedge is raised 
until the pointer is locked by being pressed upward against the 
milled under-surface of a bridge piece B, under which it moves 
freely until the recording operations begin. 

In time, the pointer end passes over the radial edge of a, which 
also revolves, and, dropping on to the snail, depresses it, causing 
the pawl P to engage the rack, when the latter to revolve 
with the snail, and continues to rotate until the ter passes over 
the edge of the snail, when the latter raises and releases the pawl. 
The angle of rotation depends on the angle of the aro traced by 
the pointer on the mail, and this angle is ependent on the shape 
us the bounding curve and the position of the pointer just before 
and during the making of the record, It is evident that, by pro- 
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perly shaping the bounding curve of the snail, this instrument could 
be made to indicate watt-hours under ideal conditions. 

Taking into consideration the length of the pointer, 23 cm., and 
one's general experience with reading of instruments at zero, it does 
not seem likely that a reading of the pointer high or low of 1:5 mm. 
would be other than common. The length indicated by the pointer 
on the circular edge of 4 at fullload is 76 mm.,so this would 
mean an error of 2 per cent. at full load, 8 per cent. at quarter, 20 
per cent. at one-tenth, and 40 per cent. at one-twentieth load; and 
a displacement of even 077 mm. would mean errors nearly as great 
as one-half these values. 

Another source of error is in recording the deflection of the 
pointer, but in this particular instrument the error in doing this 
must be very slight, as the length of the arc traced on the snail by 
the pointer when the load is as low as 2 per cent. of the full load is 
10 mm., which could be recorded on the circular rack within 2 or 3 


cent. without necessitating too great structural refinement. 
When the load is double this, the arc on the snail becomes 20 mm. 
long, which, with the same refinement, would be measured within 
about 1 per cent., while above this the errors would certainly be 
negligible. 

As there are a finite number of teeth, it follows that the distance 
moved by the pawls engaging the rack will not, in general, be an 
exact multiple of the space of one tooth of the rack, so that, in 
general, each record would be too low by some fraction of one tooth. 
But the error from this source may be eliminated by setting the 
pointer to read a little high at zero. 

The fatal feature of this then, as a measuring instrument, would 
appear to be the impossibility of getting sufficiently accurate reading 
at low loads with so short a scale as 76 mm., and this has been the 
general failing of all instruments of this class. 


Instruments of this type have, in the past, been so uniformly 
unsuccessful and short-lived, that it would seem a most unpromising 
field in which to work. However, they have for the most part, if 
not always, failed for very specific defects in either the clock- 
winding or measuring part, which it seems one could have foretold 
as being fatal ones ; at least, one can see it plainly now. 

In the meter to be described, there has been an attempt at 
avoiding these defects by what are, in so far as the writer knows, 


new constructions, both in the clock-winding and the measuring 
mechanism. 

The measuring part of this meter is shown diagrammatically in 
figs. 2,3 and 4, in which c, c are the main current coils, partly 
enclosing the shunt coils D, D, which are mounted on the vertical 
axis, B. In the construction as shown here, it was intended to con- | 
nect the coils astatically, so as to avoid any disturbing effect of the 
earth’s field; but as the effect is of no commercial account, a more 
simple and powerful non-astatic arrangement of coils has been 
adopted for the future. 

The axis B carries at its top an ebonite cylinder E about 6 mm. 
in diameter, holding the terminals of the coils D, D. 

To each of these terminals is soldered a phosphor-bronze strap, 
about 0:0013 cm. thick. Each strap, after being wrapped partly 
around the cylinder, is soldered to the end of a very light spring F, 
which, again, is soldered to a stiff spring, mounted on an ebonite 
block. As may be seen from the figures, these straps tend to give 
the coils a clockwise rotation around the vertical axis, and the 
value of the rotating couple may be varied by means of adjusting 
screws, G. The effect of the currents is to make the coils rotate in 
opposition to the springs. 

Coaxial with this axis, and below it, is another shaft, B’, carrying 
& circular rack, which rests on three arms, which carry at their 
extremities three masses which may be screwed in or out for 
balancing purposes, a construction which has been adopted as 
giving a high moment of inertia for its mass, 

Further down is a cast-iron disc K, which passes through the poles 
of a permanent magnet, and lower still is the usual worm and 
counting mechanism. 

Together with this, there is & clock, which will be described 
hereafter, for closing the shunt contact periodically, say once a 
minute. 

On the closing of the shunt circuit, the coils D, D are rotated to 
the limits allowed by the surroundiug coils, and at the same time 


Fira. 4. 


the pawl 1 engaging the rack imparts the same angular velocity to 
the lower part, which continues to rotate after the coils D, D are 
stopped, until the magnetic hysteresis in the disc K and mechanical 
friction bring it to rest. It is prevented from returning except 
very slightly by a stationary pawl. The shunt circuit being broken, 
the coils D, D return to their initial position. 
Let— i 
P = Average couple exerted by the coils for ono watt being 
measured. 
s = Average moment of force exerted by the springs. 
D = Average moment of the force due to hysteresis in the disc. 
I, = Moment of inertia of the deflecting parts, the shunt coils. 
1, = Moment of inertia of the revolving part. 
@ = Angle of deflection of the coils or deflecting parts. 
When the coils are deflected because of the currents for producing 
‘w” watts, the work done on all the moving parts is— 


WP 0. 
The work done on the springs is— 
8 0, 
and the work on the iron disc is— 
D 6, 


Therefore the energy of the moving parts just before the coils are 
brought to rest is— 

(w P — 8 — D) 9. 
Of this total, the portion in the revolving part is— 


EN LE 
Ir + Te 

The angle through which this will rotate before coming to rest is 
found by dividing by the moment of the force tending to stop it, 
that is, p. The total angle of rotation, ¢, measured from the starting 
position, obviously will be this, plus 6. ; 


(wP — 8 — D) 0 


That is— ( 
WwP-—S—D I, 
De D "LE. 
Tbis reduces to— | 
PO I D Ie — SI, 
B 


D (1, + le) 
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The first term of the second member of the equation is equal to 
the value of the watts multiplied by a quantity involving only con- 
stants, and, therefore, if ¢ is to be proportional to the watts, then the 
second term not involving w must be equal to zero. 


0 (DI — 8 1.) = O or 8 pu . 
D I, 4 1. I, 
- If this relation between s and p be established, then— 


S = E = w x Constant. 


This apparently does not take into account the effects of friction 
but, asa matter of fact, the frictional effects are nearly constant, 
and so merely change the apparent value of s or p. 

The assumption is made, however, that the ratchet is perfect, and 
that it will hold the rotating part wherever it stops, whereas really 
the teeth are about 0'5 mm. apart; but how this affects the 
readings will be shown later on. 


(To be concluded.) 


INSTITUTION OF ELECTRICAL ENGINEERS 
(DUBLIN SECTION). 


NOTE ON A HUMMING TELEPHONE. 
By F. GILL, Member. 
(Paper read April 18th, 1901.) 


My excuse, if one be needed, for bringing this matter before you, 
must be that our late revered chairman, Prof. FitzGerald, was inte- 
rested in the matter when it was brought under his notice, and 
farther that, so far as I have been able to ascertain, the behaviour 
of the humming telephone, as I hope to show it, is new, and has 
not been published hitherto. This note is merely a record of a few 
experiments carried out at odd times since the effect was first 
noticed two years ago. : 

The ordinary humming telephone is, of course, well known, an 
was first noticed by A. 8. Hibbard, of the United States, in 1890.* 
We have Hall effect and Ferranti effect; why not Hibbard effect ? 

In Hibbard’s experiment a telephone is held against or near to the 
diaphragm of the microphone, and a hum or whistle is set up and 
continues. 

A rough explanation of the experiment is that in the first place 
some slight noise is taken op by the microphone, and the sound is, 
in the usual way, given out by the telephone, but because the latter 
is near the microphone the sound waves set up by the telephone 
affect the microphone, which in turn again acts upon the telephone, 
and thus the reaction is maintained. 

The connections in this case are those ordinarily used in tele- 
phony, fig. 1, where the microphone is in series with the battery 


— 
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and with the primary of the induction coil; the telephone is in 
series with the secondary of the induction coil, and I have added a 
reversing switch. 

The feature which I believe to be new is that if the wires 
leading to the telephone be reversed while the instrument is 
humming the note at once changes in a striking degree, and if 
the hum is stopped it will recommence again, higb or low, 
according to the side the switch is set. It is also to be noted that 
the high note starts more easily and is altogether more vigorous 
than the low note. Of course, reversing the current in the primary 
circuit also produces the same change in pitch, and if the primary 
and secondary circuits be each reversed simultaneously no change is 
observed. 

Returning to the ordinary humming, the exact conditions which 
determine the note given by the telephone appear to be most 
complex; apparently every portion of the circuit and instru- 
ments has a share in what the note shall be, but the note can 
most easily be varied in one of the following ways:—By alter- 
ing the conditions of the circuit by adding resistance, capacity 
or ‘self-induction. Speaking generally, if a non-inductive re- 
sistance be added into the secondary circuit the pitch of the note 
goes up, and at the same time the sound becomes weaker by 
attenuation. In this experiment I think there is a good deal of 
condenser effect across the winding of the coils of the resistance 
box which is used as a non-inductive resistance. 

Adding capacity across the telephone lowers the note. It is 
quite easy to compare roughly different capacities in this 
manner; for instance, in trying this, three condensers of ‘96, 


* Electrical World of New York, September 19th, 1890. 


1‘1fand 1:3 microfarads respectively were at once picked out in 
their*proper order, the condenser with the lowest capacity giving 
the highest note. 

The curve shown in fig. 2 gives the result of adding capacity. 
The time of the note observed is plotted with the period of the 


Seconds x 10—4 
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whole circuit, neglecting the primary circuit, and is separately 
plotted with the period of the telephone and condenser only. The 
curve is given as a result obtained on a few trials, and I do not 
attach any fanciful importance to it. 
Adding self-induction to the circuit lowers the pitch of the note. 
I show an interesting case. The secondary circuit is open as in 
fig. 3 (a) and is connected toa coil without iron and having two 


c, Induction coil. 


Fig. 3. 


wires wound thereon side-by-side for about 2,800 turns. The 
capacity between the two wires is '06 mfd. and the self-induction of 
each coil is 1. If the connections are made to the wires entering 
at, say, the left hand end, the note is her than if connected to 
opposite ends as in (b); in one case the difference was from 2,280 
to 2,120 vibrations per second. This is due to an alteration in the 
induction, which is less when the wires enter at the same end as in 
(a), than when they enter at opposite ends, as in (b), and con- 


sequently the note given in (5) is lower. Conversely the addition 
of resistance in parallel (leakage) lowers the note, and self-induction 
in leak or capacity in series raises the pitch. . 
The note may also be varied by altering the current in the 
microphone. Increase of current causes the note to become very 
slightly lower in pitch. : T : ge ed 
The strength of the field may be varied and alter the note. In 
this experiment the arrangemeht is as in fig. 4. : 
As usual, the primary and-secondary circuits are used, but a con- 
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denser is in series with the telephone. Across the telephone itself 
is a shunt circuit of a battery and a self-induction. This allows the 
strength of the pole-pieces of the telephone to be varied while in 
use. The self-induction in the shunt circuit prevents too much of 
the humming current being shunted out of the telephone. If the 
current from 4 is applied so as to strengthen the magnets of the 
telephone the note goes up in pitch and becomes louder, while if 
the current is sent in the reverse direction, almost at once the hum 
is stopped. In the telephone tried (an Ader) the current, 
strengthening the field, was varied from 8 to 112 milliamperes 
and showed a rising note; when, however, 17 milliamperes were 
sent round the telephone in the direction to weaken the magnets, 
the hum ceased. If a current be used to strengthen the field, the 
humming generally may be the more readily set up. 

Variation of the distance between the two diaphragms gives an 
alteration in the note. On the high note side, increased distance 
gives higher pitch. On the low note side, as the distance between 
the two diaphragms is increased, the pitch rises until a sudden 
change occurs in the character of the note. If a tube be used to 
contine the air waves, the difference in the notes at different distances 
is striking. 

Pressure inwards on the telephone diaphragm causes the pitch of 
the note to increase. l 

The following are briefly mentioned as points which have been 
observed. In some cases the hum will not commence until the 
current in the microphone has fallen to a certain value. The 
current in the microphone in a number of cases was about 18 
ampere, being about 28 per cent. less when humming ‘low note) than 
when at rest (25 ampere), and 40 per cent. less (15 ampere) when 
giving the high note with no external circuit. 

I am indebted to Mr. W. W. Cook for the following interesting 
case :—In a common battery circuit as shown, fig. ö, and using a 
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hand microtelephone, it is possible to set up the hum although in 
this case the diaphragms are not opposite to cach other and are 
distant 84 inches. The vibrations are undoubtedly conveyed through 
the handle. He states that he has easily heard this effect through 
330 feet in the open air. 

Mr. Duddell has been good enough at very short notice to put 
the current in the telephone through one of his portable oscillographs, 
and he gives the following approximate results—current r.m.s. 15 
milliamperes at the low frequency. I understand the primary 
current was at 16 volts; this of course was high, and probably he 
used so high a pressure to enable him to get an easily observable 


fy f ^x 
curve immediately. Shape of curve Nr. x 1 
— e woo" 
On reversing the telephone connections, frequency about doubled. 
The pitch of the note appears to be determined by the length of 
the column of air between the two diaphragms, and the conditions 
of the circuit. As the periodic time of the circuit is increased the 
note falls in pitch. To some extent the pitch is governed by the 
rate of the diaphragms, but I do not think this is so important a 
factor as the others. The main factors appear to be the angle of 
lag, and the length of the column of air between the diaphragms. 
Although the vibration is a forced one, it would almost seem that 
its rate is largely dependent on the free period of the circuit. 


With regard to the alteration in the note when the telephone con-. 


nections are reversed, Mr. Tatlow has suggested that this may be 
due to the fact that according to the direction of the current in the 
telephone its diaphragm will be moved in the same direction as, 
or in an opposing direction to, the diaphragm of the transmitter, 
and that while the former would tend to prolong the movement 
and so make a lower pitch, the latter would tend to force the rate. 
Although this seems probable, yet I have been unable to satisfy 
myself as to exactly what happens. It would appear also necessary 
to take into account that when the telephone diaphragm moves 
away from the magnet during increase in current, the self-induction 
of the telephone circuit is falling, due to the movement of the 
diaphragm, and there exists what may be compared to a negative 
resistance. 

The humming telephone seems to be very similar to the humming 
arc 80 ably dealt with by Mr. Duddell and shown by Dr. Trouton, 
and ite study by those who are ably provided with the necessary 
means of investigation would repay the labour. 

With great diffidence I venture to give what appears to happen 
from my observations :— 

When the microphone diaphragm moves in, the current increases, 
but owing to lag the increase in current does not coincide with the 
movement of the diaphragm. "The telephone diaphragm apparently 
more or less accurately follows the current and send out its air 
waves; these waves, however, take an appreciable time to reach the 
microphone, and there is consequently an air lag as well as an 
electrical lag. So far as I can at present see, the high note is given 
when the diaphragm of the telephone moves (at the appropriate 


lag) in the same direction as that of the microphone, thus— micro- 
phone ( ( telephone, and the low note is given when the motion of 
the diaphragms is (). The diagram, fig. 6, is an attempt to illus- 
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trate this. The figures taken are N = 2,120 periods per second, 
L = 166, R = 145. The curves are drawn with a phase difference 
of 86°, and, with a distance of 1 in. between the diaphragms, the 
air lag is 56° 30’. The diagonal lines show the air lag. The figures 
with the telephone reversed are N= 1,635,L = 166, B = 145, 
phase difference — 84°, air lag 37°. 

It would be desirable if one of the masters would tell us what 
really is the maximum frequency which should be allowed for in 
telephone work. Dr. Pupin * says 750 periods per second is the 
highest that need be considered ; Max Wien y states that the most 
characteristic notes of tbe voice lie between 500 and 3,000 per 
second; and Dr. Perry, f as an exercise," takes 1,000 as the figure 
—one doesn't associate with Dr. Perry the taking of a figure, even 
“as an exercise," unless he had sufficient ground for so doing. 

Besides those mentioned above, I would specially wish to tender 
my thanks to Dr. Trouton, Mr. Sinclair, Mr. C. J. Phillips, and Mr. 
France. I also desire to thank Mr. J. M. Shackleton for the very 
great assistance he has given. 


APPENDIX. 
The following measurements may be of interest: — 


[i 


Ader telephone.| Resistance. | 1459 
Self- induction at 10 milliamperes. , 134 
Diameter of diaphragm, tinned. 212 in. 
Thickness i - | 8 mils. 

Deckett micro- | Resistance at rest. 10€ 


Resistance at rest. High note 23 5 
with circuit induction coil and 
telephone. (Both of these 
figures taken from ampere- 
meter rendings.) | 


phone. 


Induction coil. | Primary resistance. | 1:05€ 
Secondary „ , 25€ 
Secondary self-induction at 22 032 
milliamperes. 

Frequency of| Asin fig. 1. High note.. 2,120 vibrations 
note in three Per second. 
observations. | As in fig. 1. Low note. ! 1,635 vibrations 
Primary volts per second. 
four. As in fig. 1. High note side, but 620 vibrations 


with 2:4  microfarads 


across, per second. 
telephone giving low note. 


| 
As in fig. 1. High note. | 


Amplitude of ] x 10-7? mm 
vibration of | Asin fig. 1. Low note. 6:8 "NS 
diaphragm of| Asin fig. 1. High note side, but | 126 H ; 
Bell tele-| with 2:4 microfarads across 
phone. Pri- telephone giving low note. 
mary volts 4. | Do. do. Another trial. 166 „ 5„ 


— ae yt — — 


* Transactions of the American Institute of Electrical Engineers, 
1900, Vol. X VII., p. 255. œ 

t Ann, der Physik, No.13, 1900. 

t Phil. Mag., August, 1893, p. 224. 
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Frohlich* gives the amplitude for a Siemens loud-speaking tele- 
phone as 35 x 10^? mm.. and V. Wietlisbach} gives the amplitude 
of a Siemens telephone (apparently not loud-speaking? for “a loud 
tone as 52 x 10 © mm. with a current of 12 x 10 amperes, 


POINTS IN THE DESIGN OF ELECTRIC 
POWER PLANTS. 


Ir we were to judge by many power plants we have seen, we should 
say there is room for further information on the subject of design 
and proportion. Mr. Philip Dawson has such an article in the 
current number of Traction and Transmission, and he begins by 
statiug that the first requirement is the amount of energy to be 
consumed. This is alwaysa matter of some difficulty. 

Canvassing a town for lights does not give much of an idea of the 
power nd is likely to be required before the station has been long 
at wor 

Bome few householders and shopkeepers have their minds at once 
fixed upon the new light, but large numbers do not move until they 
see the light in operation. Probably there is no better guide than 
experience. The records of a few somewhat similar places, showing 
the rate at which lamps were added, may be some guide. For a 
power plant the first desideratum is the number of cars that will be 
at work, and experience shows that this is a quantity apt to grow 
rapidly. Mr. Dawson points out three bases of estimate, viz., the 
number of motor cars to be run; the number of motor and trailer 
car-miles; the number of ton-miles. The last ought to be the 
most reliable, but in practice it is not so. The best method is 
stated to be to work out the power on the average daily car- 
mileage estimate. 

Given a fairly close estimate of mileage, we fully agree 
with this method. A table of energy consumption per car-mile 
shows from a little below 0:5 unit up to as high as1:37 for Glasgow, 
but the usual English rate is about 1:00. There are several German 
systems averaging 06 to 07. Throughout the speed is given at 
from 6 to 8 miles per hour as an average, including 6 in Glasgow. 
We cannot think these speeds are correct. Glasgow cars certainly 
do not average 6 miles per hour all the hours they are outside the 
etation. Possibly Mr. Dawson excludes the stopping times, for an 
average of 6 miles an hour in the city as an inclusive average is a 
very high speed that is only secured where tbere isa fair proportion 
of suburban or semi-country traffic with free roads. As a fact an 
average speed of 8 miles per hour means considerable running at & 
speed of 20 miles. 

As regards the power installed, this is found to vary from 5 to 
55 Kw. per motor car. Indeed, there has been known to be installed 
8 plant capacity of nearly 70 kw. per car on the average regular 
running, but this plant would occasionally be kept so busy as to 
drop the ratio to about 23 Kw. per car. Mr. Dawson's table is 
. useful where all the facts are known, but it is not correct in all its 
details. For example, Dudley and Stourbridge is credited with three 
cross-compound 100-K w. engines for a track of 6 miles, whereas the 
track is really about 3 miles, the other 3 miles being run on cur- 
rent purchased from the Dudley Corporation station. 

Certain figures for other lines are equally incorrect or out of date, 

and it is not desirable to trust much to such tables of data unless 
the full facts are known. Mr. Dawson’s figure of kilowatts per car 
owned, including reserve power, is 8 to 12. This is fairly correct, 
for at 12 amperes average per car run there would be required 
6 xw. per car. At least half the cars may be run all the time, 
which means 3 Kw. for each car owned. Then at busy times in a 
small system it is often the case that every car is run. This again 
brings up the Kw. to 6 per car owned, and there would thus be 
engines installed with a margin of 2 kw. on a total output of 6 Kw. 
It is, however, essential to consider the proportions for a system, 
because the power installed must be able, with one spare unit, to 
deal with the maximum load at nearly full speed. In a large 
system the mean daily load may be 60 to 80 per cent. of the maxi- 
mum load, but in a small system it may not be 20 per cent. Figures 
are lacking on this subject, but there is evidence to show that fairly 
close approximations can be made to the load factor that may be 
expected, and that the general average of cars running is not above 
50 per cent. of the cars employed, ic., about half will be in the 
shops, painting, overhauling, &c. 
If we assume a small system owning 12 cars and allow an installed 
capacity of, say, 12 Kw. per car, this gives 144 kw.—say, 150. In 
practice there would be six cars at work at 5 to 6 Kw. each. This 
represents 30 to 36 Kw. As the load factor would be about 20 per 
cent. the maximum output would be 150 to 180 xw. With three 
sets and two only at work the nominal running plant capacity 
would be 100 kw., and it would for a short time run at 150 Kw. 

Bimilarly, if a system owns 90 cars and runs 60 of them and power 
be installed at 8 xw. per car owned, the total capacity would be 
720 Kw. in, say, three scts, or a running plant of 480 Kw. The 60 cars 
would consume, say, 5 to 6 Kw. each, or 300 to 360 xw. The load 
factor might be 50 per cent., and the maximum output therefore 
600 to 720 xw., and here agaia the plant of 480 Kw. should be able 
lo carry over the peuks. While agreeing with Mr. Dawson's figures, 
we cannot but remark how they serve to direct attention to the 
enormous extent to which small systems must be over capitalised in 
power as regards engines, and how favourable the field appears for 
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° Electrical Enginecriny (Chicago), January, 1897, p. 26. 
T Ibid., p. 30. 


good accumulators. Mr. Dawson gives another table almost wholly 
from German sources. Half of the systems have batteries, but 
these do not appear to make much difference in the total power 
installed, as they should. This looks as though much dependence 
had not been placed on the cells. 

Three solutions are given for the distribution system when 
beyond the scope of 500-volt direct current. (1) High tension 
polyphase at 5,000 to 15,000 volts or upwards, with  trans- 
formers and rotary converters. (2) Continuous generation at 500 
volts with boosters in the positive or negative feedera, or both, com- 
bined possibly with accumulator sub-stations fed by boosters, either 
at the sub-station or at the power station. In either case special 
high tension feeders run to the sub-stations. (3) Several indepen- 
dent power stations distributed about the system, and connected to 
the feeder network in parallel. 

We italicise the parallel because, in our opinion, it is very 
important that the whole network should be of such a quality of 
material and workmanship as to permit of parallel working, with- 
out too much risk of accidents putting all stations out of circuit. 
The frequent shorts on a badly built system may compel the sub- 
division of the feeder system. This means, of course, that the 
system is split up into so many small systems, each with its excess 
of plant, its small load factor and excessive coal consumption, 
which will increase as the system is split up into small sections, the 
increase approximating to the cube root of the number of divisions, 
oras “N. Thus for a division into three separate aud distinct 
systems, the addition to the coal bill will be 44 per cent., against 
which there can only be set the advantage that accidents are restricted 
to small areas only ; an increase of even 20 per cent. of fuel would 
be a heavy price to pay for cheap and poor construction. In 
nearly all cases of traction, continuous current has so far been 
chosen, but for lighting or power supply generally, this does not 
apply. The present tendency appears to be towards the concen- 
tration of power at one station, with high-tension polyphase distri- 
bution. Boosters appear to be restricted to smaller systems having 
long distance lines. Power can be generated more cheaply at one 
than at several stations, and the author would prefer polyphase plant 
when a minimum of 5,000 Kw. output is expected. 

In the city of Buffalo, current transmitted 20 miles, at 10,000 to 
15,000 volta, is transformed at sub-stations in the city, but the old 
steam plant is still kept as a reserve in case of accident to the 
converters. This is a serious charge, or would be for a new system 
toincur. But the power company only charge a maximum of 1d. 
per unit for 1,000 units or less per month, and as low as 0:32 for 
200,000 units. Accumulators are favourably considered for small 
systems; but the plant needs to be well designed. The engine 
power must be economical at the mean load, and must neither 
overcharge the cells nor allow them to run down. As an ex- 
ample, Plymouth tramways with 12 cars on the line would 
show current consumption varying in a few seconds from 0 
to 250 amperes, as may be secn in any system of the size 
without cells. A battery placed in parallel with the generator 
reduced the fluctuation on the generator within 25 amperes on 
either side of the mean output, and this could have been further 
reduced had the battery been larger. An ideal design is one 
that leaves the battery nearly charged at the end of a day's work. 
It should, of course, be capable of being fully charged up as the 
load falls during the shedding of the cars. 

The somewhat different device of battery sub-stations was 
applied by the late Dr. Hopkinson with some success.. They are 
charged through a booster and put in parallel with the line. They 
lend themselves to main line work where heavy starting currents 
are called for locally. Summarising, the procedure of design is 
as follows :— i 

1. Settle on present and probable future power demands. 

2. Decide on the best site, bearing in mind that the system of 
distribution should be subordinate to questions of coal, land and 
foundations. 

3. Determine the number and size of unite, bearing in mind the 
uniformity and superiority of large and few units within reason. 

4. The system must then be determined. Three-phase will be 
usually advisable where rotary converters are employed for traction 
work. Voltage will be fixed by the amount of power and thc 
distance of transmission and tbe system. | 

15 The type of engine can next be fixed and generally the station 
plant. i 


THE CONTINENTAL ELECTRICAL ENGI. 
NEERING INDUSTRY. 


Tuk extent to which German manufacturing companies are 
endeavouring to monopolise the electrical engineering trade in the 
Continental countries of Europe, with the exception perbaps of 
France and Belgium, is a remarkable movement which deserves the 
attention of British firms at the present time and in the future. 


The footprinis of the enterprising Germans may be found in all 


directions, and with the assistance of financial syndicates and 
industrial banks these traces soon assume the form of a substantial 
interest in new undertakings outside the Fatherland, or the 
formation of subsidiary companies especially for the purpose of 
promoting the respective businesses of the firms concerned. A 
search for similar action on the part of British capitalists would 
probably eud in failure—not that Germany itself would prove a 
profitable market, except in isolated cases—whilst even the 
Americans have as yet practically left the Continental field 
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entirely alone. Thus our Teutonic friends bave a large sphere of 
activity opeu to them, and are utilising it to their future 
advantage. 

As far as Norway is concerned, that country is attracting a 
considerable amount of attention. Some time ago the Siemens and 
Halske Company, of Berlin, became interested in a Norwegian 
undertaking for the purpose of pushing its business in that country. 
It is now reported from Christiania that the Allgemeine Elektricitäts 
Gesellschaft bas followed its example by participating in a company 
formed to acquire the large works of Ch. Wisbech, whilst the Lah- 
meyer Company has also secured a controlling interest in Klosteron's 
works at Skien on the Christiania Ford. Ia this connection it is to be 
noted that the Lahmeyer Company has also invaded Italy by the 
formation of the Societa Italia Lahmeyer di Elletricita in Milan, 
with a capital of £25,000, the founders being Count Pulle and Baron 
Cantoni, and Prof. Salomon and Herr Schmidt, of the original 
Frankfort house. The severe competition of German firms in the 
matter of the supply of machinery and electrical plant in Italy is 
complained of by Messrs. Gaddae, of Milan; whilst on the other 
hand, a firm of such standing as Pirelli & Co. of that city has found 
the Spanish import duties too much for E on & profitable 
trade in cables, conductors, &c. It is proposed to overcome this 
ditticulty by the establishment of a branch in Spain, and the 
company’s share capital has just been increased by £40,000 for this 
purpose. The question of erecting a cable factory has been con- 
sidered in Belgium, but the idea has been abandoned, because it was 
thought that the home demand would not fully occupy the works, and 
that profitable foreign orders could not be obtained in competition 
with the existing cable factories and the over production of their 
works. This position of affairs has, however, not deterred the 
Felten & Guilleaume Company from deciding to make an experi- 
ment in Austria, where the consent of the Government has just been 
obtained to the formation of the Austrian Felten & Guilleaume 
Company for the establishment in Vienna of works for the manu- 
facture of cables and the treatment of steel and copper. The only 
recent case of American action is the constitution in Berlin of the 
Westinghouse Electricity Company with a capital of 450,000 for the 
purpose of promoting the Westinghouse interests. The supervising 
council of the new company contains the names of Messrs. L. 
Baunister and P. F. Kobbe, of London, W. E. Smith, of St. 
Petersburg, O. Mueller, of Buda-Pesth, and A. Fuhr, of Hanover. 
Another promotion is that of the Swiss Oerlikon Company which 
has formed the Russo-Swiss Oerlikon Company with a capital of 
£40,000 for the development of trade with Russia. 

The above mentioned instances refer only to the promotions of the 
past two or three months, and at a time when the electrical engi- 
neering industry is not in such a flourishing condition as it was a 
year or two ago. . Many other cases of a similar character and 
referring to Russia, Roumania and other countries, have occurred at 
an earlier period than the present time. "These external extensions, 
combined with the creation of new business in Germany, have 
rendered it more urgently necessary for new outlets to be provided 
for German home manufacturers, especially in view of the low 
prices which have prevailed during the past 12 months. In fact, 
the advances in the cost of raw materials and the depression in 
manufactured prices during the past year are not encouraging 
symptoms for many of the works, whose balance-sheets may perhaps 
have to record diminished protits, if not reduced dividends. How- 
ever that may be, it is advisable for English firms to keep them- 
selves acquainted with the progress or ,retrogression of the 
manufacturing concerns on the Continent. The working results of 
some of these cip may be briefly summarised as follows: 


GERMANY. 

Cable AM Eds: —The North German Marine Cable Company 
(Norddeuteche Seekabelwerke Akt. Ges.) of Cologne, is a compara- 
tively new manufacturing enterprise which has already made a fair 
commencement. Formed in May, 1899, with a capital of £200,000, 
at the close of 1900 the amount paid up was £175,000, one- -half of 
which is held by the German Atlantic Telegraph Company. The 
company's cable factory was set in operation last October, and the 
profit of £4,433 has been entirely written off for depreciation. 
Besides receiving & small order from the German Atlantic Tele- 
graph Company, the company was commissioned by the German 
Post Office authorities at the end of the year to construct & new 
four-core cable for laying between Germany and England. Last 
autumn the company's cable steamer laid for the Government a new 
cable 470 kilometres long between Tsingtau and Shanghai. It is 
proposed to remove from the central offices in Cologne to 
oo where a branch establishment was opened in August 
ast year. 

The business of the Land and Marinc Cable Company (Land und 
Seekabelwerke Akt. Ges.) of Cologne—Nippes, which has a paid-up 
capital of £150,000, sensibly increased during 1900, although the 
prices obtained for some manufactures were not all that could be 
desired. After providing £7,769 for depreciation, the net protits 
amount to £17,602, as compared with £17,235 in 1899, and it is 
intended to distribute 10 per cent., as against 9 per cent. in the 
previous year. The directors express the hope that, not withstand- 
ing the depression in the electrical industry, favourable results will 
also be obtained this year, as the large orders recently received will 
allow of a profitable utilisation of the plant for some months. 
Apart from the home factories, the company has becomie financially 
interested in the Rieben Cable and Wire Works of St. Pet rsburg to 
the extent of 80,000 roubles, aud has placed its Russian business 
connections and technical expericnce at the disposal of that com- 
pany in return for a preferential participation in its net Profits. 
In addition to this the company holds a number of shares in the 


North German Marine Cable Company, to which reference was made 
iu the preceding paragraph. 


The absorption by the South German Cable Company (Suddeutsche 
Cabelwerke Akt. Ges.) of Mannheim, of the telegraph wire and cable 
factories of N. Lachman, of Berlin, A. Kreidler, of Stuttgart, and 
A. Schacherer, of Mannheim-Waldhof, which took place during last 
year, has had a temporary effect upon the position of the consolidated 
undertaking. It was found necessary to increase the capital of £100,000 
to £150,000 in order to acquire these businesses, and aithough the 
total sum now being distributed is greater than in the previous 
year, the percentage paid on each share is less, in consequence of 
the additional capital which has been brought into service. After 
deducting working expenses, the gross profits show a considerable 
increase over those of the previous year, but as the general trading 
expenses were nearly triple, for some reason that the company's 
report does not explain, the net result is only a profit of £8,365, as 
compared with £8,200 in the preceding year. The dividend which 
has just been declared is at the rate of 6 per cent., as against 8 pet 
cent. in 1899. 

The position of the Duisburg Cable Company (Kabelwerk Duis- 
burg’, of Duisburg, which has a capital amounting to £55,000, is 
exceedingly unsatisfactory. The year 1899 closed with a deficit of 
£466, and the past year's operations have been even more 
disastrous. After writing off £2,295 for depreciation, as compared 
with £2,322 in 1899, the deficit has been increased to £14,360—a 
fact which holds out little promise of future success. 

Although not a manufacturing concern, the German Sea Telegraph 
Company (Deutsche See Telegraphen Gesellschaft) of Cologne, will 
be remembered as the owner of thc Borkum-Vigo cable, which 
is to be absorbed by the German Atlantic Telegraph Com- 
pany (see the ELECTICAL Review, May 3rd, 1901) not later 
than the year 1904 by virtue of agreements between the com» 
panies and with two English cable companies. During the past 
year the working results have not been so satisfactory as in 1899. 
After transferring £4,271 to the cable renewal fund, as iu the 
previous year, and writing off £121, the net profite, including 
£983 brought forward, amount to £12,058, as against £12,864 
in 1899. It is proposed to distribute 5 per cent. among the share- 
holders, as compared with 6 per cent. in the preceding 12 months. 
The company's report states that the traffic increased in a satis- 
factory manner, although the expenditure was greater in conse- 
aneres of a fault which necessitated repairs extending over 10 

ays 

Telephone and Teleyraph Apparatus.—The flourishing condition of 
the Akt. Ges, Mix & Genest, of Berlin, continues to manifest itself 
in a remarkable manner, every extension of business apparently 
tending to improve the position of the telephone and telegraph 
works carried on by the company. In December last the share. 
holdera adopted a resolution authorising an increase in the share 
capital of £130,000 by the issue of new shares amounting to £50,000. 
The whole of the issue was taken up by the Bank fur Handel und 
Industrie at the price of 160 per cent., and the greater portion of 
the new shares was recently offered to the existing shareholders for 
subscription. The explanation of raising additional capital at a 
premium of 60 per cent. is to be found in the. progressive financial 
development of the undertaking. For instance, it was possible in 
each of the years 1896, 1897 and 1898 to pay a dividend at the rate 
of 10 per cent., which was increased to 12 per cent. in 1899, whilst 
it is now proposed to make a distribution of 14 per cent. for the 
past year. The gross profits for 1900 amount to £37,571, as com- 
pared with £30,092 in the previous year. Of this total the sum of 
£11,700 is provided for depreciation, £18,200 is required for the 
payment of the dividend, and the balance is disposed of by rr 
expenditure and contributions to reserve fund. : 


(Ta be continued.) 


"TRANSFORMER PATENT LITIGATION IN 
AMERICA. 


AN IMPORTANT DECISION, 


THE important patent case of a year ago, in which the 
Zipernowsky-Deri patent for connection of transformers in 
parallel on the mains was declared invalid, is recalled to 
mind at the present time by a decision just given in a 
similar case in New York, but in this case the consequences 
will be much more serious, for the patent in question has 
been upheld. The action was brought by the Westinghouse 
Company bu St the Saranac Lake Electric Light Com- 
pany for infringement of two patents for the use of trans- 
formers in parallel on a primary circuit. The first pateut 
was that of Rankin Kennedy, No. 407,294, applied for in 
November, 1888, und granted in 1889; while the second was 
Stanley's patent, No. 469,809, applied for in August, 
1888, and granted in 1892. The invention. described iu 
this latter patent had, however, been put in practice us 
early as March, 1886, as the American patent luw allows 
an inventor to work his invention for two years before 
taking out his patent, provided it is not published iu the 
meantime, 

The ELECTRICAL Review played a prominent part at the 
trial, as the defence relied upon previous publications in this 
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journal to upset the patents sued on. In one case they 
were successful, for the learned judge held that Rankin 
Kennedy's patent was invalid by reason of two letters from 
himself published in these columns. The first was that 
which was relied upon so strongly in the Zipernowsky-Deri 
action here, the“ Prodigious !" letter of June, 1883. The 
other appeared in our issue for November 19th, 1886, where 
Rankin Kennedy took exception to Zipernowsky and Deri 
claiming that they were the first to connect secondary 
generators in parallel arc. We need not enter into the claim 
of Kennedy’s patent, since it has been held to be invalid. 

Stanley's patent, however, has been uphe!d, and when we 
examine what he has claimed, we see how very serious this 
decision will be for every electrical undertaking in the 
United States of America where transformers are used. We 
suppose, for the moment, that this decision will be held good 
on appeal to the highest courts. The feature of Stanley’s 
patent is. that he gives instructions how to make the 
transformers perfectly self-regulating, so that switchiog off 
lamps in the secondary will have no effect on those left 
incandesced, nor on the current supplied to other trans- 
formers He lays down the principles to be observed in 
these words :—“ The first thing to be determined is the 
length of the primary wire. This should be of such length 
that, reacting self-inductively upon its own magnetic circuit, 
the average counter-potential so produced approximately 
equals the potential applied to the primary circuit. When 
80 constructed, an ammeter will practically show no current 
when the secondary circuit is open. To obtain these results 
in practice, I use the following method : I first choose the 
percentage of efficiency to be obtained; then, having 
selected a type of magnetic circuit affording as great 
magnetic conductivity as possible, I apply such a length of 
primary conductor that, acting self-inductively upon its core, 
the difference of the counter-potential and applied potential, 
multiplied by the current in the converter, shall equal the 
predetermined loss of energy inevitable in conversion, and 
vary the length of primary wire until the desired results are 
attained. . . . Having, by this means, determined the length 
of the primary coil, the secondary is adapted to it in such a 
manner as to secure the desired potential according to the 
well-known laws affecting the well-known operation of 
induction coils. I have usually related the potential of the 
secondary to the primary in the ratio of 20 to 1. The size 
of the wire in the primary and secondary is in inverse pro- 
portion to their electromotive forces.“ He then proceeds to 
describe what happens in a transformer thus constructed 
when lamps are switched off in the secondary circuit, and 
then states his claims. It will be sufficient to give here only 
the first claim, which shows by its terms how very far- 
reaching must be the effect of a declaration of validity of the 
patent. It runs thus :— 

* [n a system of electrical distribution and in combination, 
an alternating current dynamo and converters, electrically 
connected with the main line conductors in multiple arc and 
organised to transform the current in the main conductors 
into currents’ of less potential and greater quantity in the 
secondaries, each converter made with a primary coil con- 
taining such length of wire exposed to magneto-electric 
induction, that when operated by the dynamo with which it 
is to be used with its secondary circuit open, the electrical 
pressure and counter-pressure in its primary circuit shall be 
equal, with incandescent lamps or other translating devices 
in the secondary circuit, substantially as and for the purposes 
set forth.” 

The learned judge found that Stanley had been the first 
to prevent the varying candle-power of the lamps on a given 
transformer when some of the lamps were turned off or on. 
* Stanley found a solution," says the judge, * by doing what 
no one had ever thought of doing before. He discovered 
that he could remedy existing faults by regulating the length 
of the wire on the primary coil of the transformer. 
What Stanley did was an exceedingly valuable addition to 
the art. He remedied a serious defect ; he sccured, without 
unnecessary waste of current, constancy of secondary pres- 
sure as lamps were turned on or off; he struck out into & 
new path and brought back the prize which, if he had con- 
tinued upon the old paths, he never would have found. 
Such a discovery cannot be attributed to the *skill of the 
calling.“ The description published in the columns of the 


ELECTRICAL REVIEW in August, 1885, of the Zipernowsky- 
Deri plant at Buda-Pesth, was also set up as an anticipation of 
Stanley's patent, but the judge found that no information 
was given there upon the essential feature of Stanley's inven- 
tion, the length of the primary wire, and the method of 
determining it. “ It fails to tell electricians how the length 
of the primary wire can be correlated to the voltage and 
alternations of the current applied.” 

Looked at from the commercial: point of view, it would 
appear that if this decision is upheld, practically every dis- 
tributing company in the United States, including the great 
power companies at Niagara, will have to pay royalties to, 
and become licensees of, the Westinghouse Company ; and as 
the patent has still several years to run, this payment will be 
a heavy tax upon the companies. "There do not appear to be 
any similar patents in this country, so that, after the Ziper- 
nowsky-Deri action of last year, there is little probability of 
further litigation on this question. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


9,840. “Improvements in motor interrupters for use with induction coils." 
H.C. Newton, May 18th. 


9,244, An electrical transmission dynamometer and tachometer.” C. V. 
DRvspALER. May 18th. 


9,54. “Improvements in life guards for self-propelled vehicles, used on 
street and road tramways or raiiways." C. MesxER. May 13th. 

9,965. ‘Improvements in apparatus for opening and closing electrical 
circuits.“ J. D. F. ANbpnEws. May 18th. | 

9,882. '*Improvements in and relating to electric arc lamps." G. M. LANE. 
May 18th. (Complete.) 

9,883. “Improvements in controllers for motors.” A. O. Fox. May 13th. 
(Complete.) 

9,915. ‘* Improvements in or connected with electric motors.“ W. H. F. oon 
and A. E. Honky. May 18th. 

9,916. ‘Improvements in collecting - brushes and holders for electric 
machines." W. H. Froon and A. E. Honey. May 18th. 

9,925. ‘Improvements in the working of induction coils, and other apparatus 
with alternating and pulsating currents." H.C. NEwTON and R. 8. WRIGHT. 
May 15th. 

9.929. The electric revolving brush." A. E. THomas and J. Buck.ey. 
May lith. 

9,933. ''Improvements in or connected with trolley arms, and in attaching 
same to the outside covers of electric tramcars." C.H. WILKINSON. May lith. 


9,959. "Improvements in incandescent electric lamp globes.” E. Bonm. 
May 14th. 


9,962. “Improvements in or relating to the prece of dynamos and 
nr magneto-electric machines." A, Stockton and 8. H. Haywoon. May 
4th. 


9,987. Improvements in electric cables.“ J. D. Govrp. 
(Complete.) 


9,998. An improvement in electrical lighting as applied to advertisements 
and the like." W. C. JENNINGS. May 14th. 


10,010. “A new form of standard electric resistances for sma 1 and large 
current strengths." H. von KRAMER and F. G. SHARP. May 14th. 


10,08. An improved trolley wheel for overhead wire systems of electrie 
traction.” E. M. Muxror, H. BRECKNELL and H. I. Rovers. May 16th. 


10,062. ' Improvements in moving coil electrical measuring instruments.” 
A. EcksSTEIN aud F. PANTER. May 15th. ; 


10,063. ‘ An appliance 1 trolley wheel from leaving overhead wire 
in electric traction." M. F. T. DrANE. May 15th. 

10,080. “ Improvements in or connec'ed with apparatus for wireless tele- 
graphy.” H.R.B.HickMAN, May 15th. 

10,088. “Improved apparatus for treating affected parte of the body with 
heat, light or electricity in certain cases simultaneously." I. Timar., Mey 15th. 
(Complete.) . 

10,102. “Improvements in electrical switches.“ EVEnED & Co., Limirep, and 
C. Hott. May 15th. 


10,120. ‘*Improvemenis in electric telegraphy.” A. MurrHEaD. May 15th. 

10,130. “Improvements in life guards for electric tramcars or similar 
vehicles.” T. J. KENprew. May 16th. 

10,166. Improvements in printing telegraph. receivers." A. J. Borvtr. 
(The Joy Printing Telegragh Company, United States.) Mey 16th. (Com- 
plete.) 

10,188. “Improvements in electric indicators for use in sectional telephone 
circuits." C. M. JacoBs. May 16th. 

10,191. "Improvements in and in apparatus for the manufacture of the 
plates of electric aceumulators." A. D'AngsoNvAL and G. VaucrEors. May I+ th. 
(Date applied for under Patents, &c , Act, 1888, Sec. 108, December 27th, 1900, 
being date of application in France.) 

10, 202. Improvements in safety devices for electric tramcars, and other 
motor-driven vehicles.“ A. RUTHERFORD, Jun. May 16th. 

10,206. '*Improv: ments in electric railway systems.” 
May 16th. (Complete.) 

10,215. Improvements in and connected with casings or coverings for electric 
conductors in buildings." J. H. GoLpixe and C. A. JAMES. May ltth. 

10.228. '*A new or improved combined system of electric lighting and flre 
alarms, and appliances connected therewith." C. C. MRETCALTE. (H. C. Black- 
well, Russia.) May 17th. 

10,288. ‘*Safety device for overhead electric wires.“ J. W. LIrrI. R and 
R. W. Creary. May 17th. 

10,249. "Improvements in or relating to electrical iion apparatus for 
internal combustion motors.” C. A. Huron. May 17th. 


May 14th 


B. CRUVELLIER. 


for prevent the breakage of tele- 
Z. W. n May 17th. . 

nts in controlling electric motors," Tarp Britisn 

„(M. W, Day, United States.) May 17th. 


10,295. «g 
May 17th. 


10,245, « Improved method of vi 


ans for forming joints on or connecting 
electric wires. J. Licutroor an May 18th. 


d me 
C. Monxman, 


10,357. „An improvement in electric conductors.” SIEMENS Bros. & Co., 
LIMITED, and F. Jacor, May 18th. 

10,374. « Improvements in or relatin to step-by-step telegraphic apparatus.” 
W. M. MonpLky and W. 8. STELJES, May 18th. i 


Copies of Any of these Specifications may be obtained of Messrs. W, P. Thompson 
and Co., 822, Hig Holborn, W.C., and at Liverpool, Manchester and Bir. 
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r rim 


ar 
The box 
d a spark 


to electric meters. J. H. 
Otor meters a 


the box, and to an insulated bolt secured by a nut 


screw into the Cylinder of a motor or other place, an 
Space and between the nut and box. 3 claims, 


" Improvements in or 3 Barker and 

Date d August Ist, 1899, re provided With demand 

indicators, by one à magnetic or other brake a small moti in Oprosition 

e a adit ay 
Pointer or an additiona 


ngage a Station : 
e maximom indication. Am idis ean may be added 
meter having 8nother fixed 


ke or the 


m in en gement with the magnifying 
brake may be caused to oscillate 
e 


15,882. « Improvements Ina ‘for opera two or more 
lating Switches or resistance dey or nc hie A b Dated 
August 3rd, 1899. Relates to operating gear for groups of resistances or switches 
30 rated gj LAE any Stet can be ind 
Opera sim neously, E h i i 
separate IT. haft fitted the pur m * — 


8 th a hand. h h 
with a main Ving shaft by friction pecie Er ^ 


o te 


nd to the registering, ke,, apparatus, 

& strip marked Zero, at first 
oy narrow for marking degrees, but getting gradually wider as they get further 
, e 2 h 


€ card from 
Which paral] l magnets and copper countérweiehtgs are tuspendej is Supported 


he gear may be turned by peed-réducing sear, to whieh the handle 
may be fitted. At Stated intervals, say every 30 seconds, a time switch co 
pletes epulis for a magret whic Operates bellows connected by a pipe with 
0 


and signalling Apparatus, Th 
of different tones, 5 claims. 


15,904. “Im ements In and ected with transformer 
Lawson, J. D. Dallas, and E. T. Gosiin, “De 


d 
or be“ banked,” or be cut ont. 


sunk in ground 
access being obtained 


e , 

Provided with inter. 

are mounted contacts, which close the circuits when 
0 bars are run along the length of the box, and 
i provided for Connecting up to the 
boxes, Ventilating shafts are arranged in connec- 


" Improve and relating to the direct Coupling or connection of 
David, lans - Pumps with Y or other JA. or engines driy ng same.” $, 6. 
n. a , o 


fan. Openings are made in the frame to 
side, and thus Prevent it from with- 
drawing oil from the shaft bearing, 7 claims, a 
electric fuses and electric detonator fuses.” G. Smith 
ated Magus 5th, 1899. The wires are fixed by a plug of lead 
is closed in to secure the plug. The tube is pressed 
ube, or may itself form the detonator tube, 1 claim, i 
16,083, « Improvements In controllin devices for electric 
Dated Augost Lth 1899. Re io 
current produced by ü 


After actuatin 
y r returned to its normal position by 
means of a Spring, connected through an cil or air pump with a lever &ctuated 
by toothed Searing from the shaft. 8 claims, 


16,091, « Provements in electrical apparatus suitable for lig 
and other Purposes," J, Richardson and H. Ramsbo om. Dated August 5th, 
Relates to electrica] apparatus adapted for lighting, cauterising or heating, and 
ray and other work, T t 
to terminals 80 that they may be arran 
cauterising, &c. 


rrent motors. The British 
Dated August Sth, 1-99. 


S are con. 
nected in a closed circuit With a resistance, aking the Primary Coils in 
the two roups of une ual but suitabl Proportioned magnetis:n Power, an 
the second coils ales unequal but suitably-proportioneq magnetising 
Power, and further 


by roperly Proportioning the magnetic résistances Of the 
trout, j i hase are obtained 


m 
rotating member Or armature ig shown, comprising two primary coils, 
with the single-phase mains, a i ' 


a 
The necessary modification of the magnetic resistance is obtainea 
co 


0 
connected together jn tandem, the 8 
current to the Primary Winding of the Second, and so on 1 


ectrical resistances and hea bodies composed of meta 
legemeine Elektrioitats G — Dated August 
metallic Oxide, such as an oxide of iron, copper, chromium, uranium, manganese. 
or molybdenum, or a mixture of these, to 
Which magnesia or porcelain earth may be added, is Powdered and made Plastic 
with te rods or tubes, These 
Considerably, alter which 
and e mounted between P 


ces, 
lamp filaments or heating bodies, especially for heating filamen hich a 
non-conductive when cold. When used as filaments, guard resist, must be 
used in series With them. 8 claim 

16,225, « Improvements in conduits for laying electrical Sables" W. u. Nicholis 
and W. T. Henley’s Telegraph Works Com ny L Date August 9th, 1399. 
— r inta towers are 2 qued yes biy Re eon, and Lave 
the socket join ormed roun the to d Sides; by Ot ttom 
Allow the sections to rest fl&i Oh ene Grete be 1 clan?) 9 
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REVIEW. 


. No. 1,228. 


PROVISIONAL ORDERS AND THE 
LOCAL GOVERNMENT BOARD. 


Tun Local Government Board have nothing to do with the 


granting of provisional orders for supply of electricity—but 
their interference becomes necessary, when municipalities are the 
undertakers, and borrowing powers are sought for providing 
the necessary capital. The provisional order is granted 
under the Electric Lighting Acts by the Board of Trade, 
who are bound to give a preference to applications by 
local authorities, and only in rare instances dispense with 
their consent in the case of private companies. 


Provisional orders are very frequently taken by local 
authorities without any intention of working them—but 
with the object of either preventing the new industry from 
obtaining a footing in the town—or for the purpose of 
securing the best terms from competing companies preparcd 
to assume the responsibilities of undertakers. 

The Board of Trade huve taken every means of prevent- 
ing the traffic in these provisional orders, and in 1899 
adopted the stringent remedy of discontinuing to allow the 
transfer clause under which such transactions previously 
took place. 

That there was good ground for the new regulation may 
be instanced by the action of the Corporation of Southend-on- 
Sea, which proved that local authorities held the opinion that 
they could deal with their provisional order as a marketable 
On March 6th, 1899, the town clerk issued 

for the information of tenderers for a 
transfer by the Corporation of their 
powers under the Southend Electric Lighting Order, 
1891," and the first requirement mentioned was 
“the amount to be paid to the Corporation by way of 
recouping them for the expenses incurred in obtaining the 
order and subsequent expenses, and also by way of premium 
for the concession. This may be in one payment, or by way 
of alternative, an annual payment may be suggested.“ 


asset. 
“ particulars 
temporary 


Among the tenders received was one containing an offer of 
£2,500 premium for the concession, but this fact coming to 
the knowledge of the Board of Trade, the terms of the par- 
ticulars were altered by the omission of the words **also by 
way of premium for the concession,” and fresh tenders were 
invited. It is significant that in the same year the new 
policy of omitting the transfer clause was adopted. 


That the impression prevailed that these ‘provisional 
orders were marketable, was proved in a recent Local Govern- 
ment Board inquiry for permission to obtain a loan. One 
of the Councillors gave evidence against the scheme of the 
local authority, and was asked in cross-examination whether 
hé had not voted for the application for a provisional 
order by the Council, and how under such circumstances he 
could oppose the carrying out of the undertaking. His 


reply was that it was understood that if the order were obtained 
D 
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tt would be a valuable asset which could be sold to a company, 
and that was his only reason for supporting it. 

The position of the Local Government Board under this 
state of affairs is a most important and responsible one, and 
deplorable mischief may follow unless they fully recognise 
that it is their duty to take into consideration all the facts of 
the case before assenting to a loan and committing the rate- 
payers to a speculation against which they may be opposed 
with practical unanimity. 

In the recent inquiry to which we refer, the Council being 
divided in opinion, two of the dissentient members decided 
upon taking a poll of the ratepayers. Voting papers signed 
by these two members of Council were left at every house 
und subsequently collected, with the result that a majority 
equal to three-fourths of the entire body of ratepayers voted 
against the scheme of the Council being further carried out. 
Further evidence was given in the election of Councillors a 


few weeks before the inquiry, the candidates who made: 


opposition to the scheme of the Council as the ground of 
their appeal to the ratepayers being all elected, displacing those 
who favoured it. 

The Local Government Board may argue that, inasmuch 
as the Board of Trade have granted the provisional order 
and press for the fulfilment of its obligations, they have no 
right to refuse the means of carrying it out ; moreover, 
that as the ratepayers did not oppose the application for the 
provisional order they have no right afterwards to oppose 
its being carried out. | | 

This may be logical reasoning, but the well-known facts 
alter the position, and require the Local Government 
Board to protect the ratepayers by allowing them to give 
the ultimate decision as to whether they wish to embark in 
the speculation or not. 

If this view of the duties of the Local Government Board 
were correct there would be no necessity for any public 
inquiry into the subject-matter of such application,” as 
the proofs as to the financial position of the town could be 
ascertained under certificate from the local authority, the 
scheme of supply being dealt with by the Board of Trade, 
and the probable commercial results of the trading being 
more or less a matter of speculation and guesswork might 
be dispensed with. 

But, as a matter of fact, the object of the “inquiry” is 
clearly set forth in the notices signed by the secretary to the 
Local Government Board, which state that “the inspector 
appointed to hold the said inquiry will attend for that purpose 
at — on ,1901, and will then and there be pre- 
pared to receive the evidence of any persons interested in 
matter of the said inquiry." 

Another strong reason why the Local Government Board 
should consider all the circumstances of the case before com- 
mitting the ratepayers to carry out any scheme, is the fact 
of the whole question of electricity supply being more 
or less in a transition state. 

The creation of great power stations for the supply of 
enormous areas under a system of long-distance transmission 
of the current is actually in its infancy—the first Acts of 
Parliament dating only from last year—consequently the 
idea of isolated generating stations for supply of a single 
town may be, in a measure, superscded by the more com- 
prehensive method, and many of the works put down under 
the old-fashioned system may become obsolete. 


This development alone should influence the Local 
Government Board in giving the ratepayers an opportunity 
of reconsidering their position at the last moment, and not 
attempt to bind them by the decision of their representatives 
on the Town Council many years before, taken in all 
probability under entirely different circumstances and 
frequently from mistaken views of the public interest. 

If, before applying for a provisional order, the local 
authorities were bound to obtain the sanction of the rate- 
payers in the way provided for under the Borough Funds 
Act—in the case of the promotion of Bills in Parliament— 
the case would be somewhat different; but as no such pro- 
vision exists, the responsibility of the Local Government 
Board to see that the Town Council is acting in harmony 
with the bulk of the ratepayers, at the crucial moment, is 
paramount. 

A private company is required to obtain the consent of. 
the local authority for its application for powers, and the 
action of the few men constituting a town council should ' 
be controlled in such an exceptional branch of municipal 
trading by the direct sanction of the ratepayers, 


Nitrides in Calcium Carbide. —W hen the lime used in 
manufacturing calcium carbide is dolomitic (i., contains 
magnesium compounds), the finished material always evolves . 
a considerable quantity of ammonia when treated with. 
water; and unless the gas is thoronghly washed in a 
separate vessel of water or dilute acid, or is evolved in an 
apparatus where a large excess of water is always present, 
ammonia passes with the acetylene to the burners, and is in 
several respects a nuisance. It is generally supposed that 
the ammonia is formed by the action of the water upon 
magnesium nitride (Mg, N,), a compound which Rossel and 
Landriset appear to think is produced when magnesium 
carbide, formed in the electric furnace by the action of the 
coke upon the magnesia, comes in contact with the air. 
This explanation, however, requires revision, because, as 


. Moissan has proved, magnesium carbide is so (comparatively) 


unstable that it is decomposed by the arc of a current of 600 
amperes at 60 volts, and, like the carbides of sodium and 


. potassium, cannot be prepared in the electric furnace. 


Quite recently Eidmann and Moeser have shown that 
magnesium nitride may be formed by heating metallic 
magnesium in air in contact with certain metals, their. 
oxides, or their carbides. It seems possible, therefore, 
that when dolomitic lime is employed to manufacture 
calcium carbide, part of the magnesia is reduced to the 
metallic state like part of the lime, and in the act of cooling 
the metal absorbs nitrogen from the air, yielding its nitride, 
which eventually is decomposed by water to give ammonia. 
Rossel and Landriset have also detected ammonia in calcium 
carbide made from chemically pure calcium oxide and carbon ; 
here they believe the traces of metallic calcium which find 
themeelves at the outside of the cooling mass of carbide play 
the same part as the magnesium, taking up nitrogen, forming 
calcium nitride, and yielding ammonia to water. Thus the 
elemental calcium in the cooling material exerts a double 
influence; in protected situations it remains as metal, and: 
eventually yields hydrogen; at the surface it forms a nitride, - 
and finaHy yields ammonia. Maquenne described nitrides of. 
the alkaline earth metals in 1892, but they were not made 
electrically (at least not immediately so). He considered 
them to be ** somewhat volatile," but apparently meant at 
temperatures exceeding a dull red heat. He mentioned the 
calcium compound, but did not ascertain its formula, which 
was presumably Ca; N, It is desirable to distinguish care- 
fully between these nitrides and the “calcium nitride” 
described by Dennis and Benedict in 1898. The latter has 
the formula Ca N,, and explodes when heated. It is a deri- 
vative of the hydrogen nitride, having the composition HN,, 
which is also called azoimide, and formerly nitrogen hydride 
or hydrazoic acid. 


battery, then let K, rise. 


Vol. 48. No. 1,228, Jone 7, 1901.] 


THE ELECTRICAL REVIEW. 


959 


LOCALISATION OF HIGH RESISTANCE 
BREAKS. 


By J. RYMER-JONES. 


_SEVERAL good tests are applicable for localising a rupture 


in a submarine cable when the fault has a small resistance, 
but so far as the writer is aware, no very satisfactory method 


_has been published whereby the position of a high resistance 


break can be determined. The following test has been 
devised to meet this important desideratum. 

Connect up as in fig. 1 with keys Kı, Ka, Ka and kK, in the 
positions shown, and a plug in the circular commutator 
between 1 and 2, and also the plug in the single way 
switch p. 

Preliminary Test to Obtain a Balance, - 


Move both handles of k, over to left to put the negative 
pole of the testing battery through K, to the fork of the 
differential galvanometer G, having its coils y, and y shunted 
by v, and v; respectively. 

Adjust R for a balance, and as equilibrium is perfected 
increase the resistance of both the shunts equally as it is 
necessary to have a sensitive galvanometer for the subsequent 
capacity test when the broken cable is short. 

The testing current must be suited to the resistance in 
circuit to reduce any unsteadiness due to fault polarisation 
as much as possible. Every change in the balance must be 
compensated by n, which should be a resistance with a sliding 
contact (not plugs) capable of being changed quickly without 
breaking the circuit, or if more convenient R may be a fixed 
high resistance and the balance obtained by adjusting the 
shunt on 7; Both coils g, and y should have universal 
shunts capable of being varied as desired. 

Having made this preliminary experiment to obtain the 
approximate values to produce a balance, required when the 
capacity test is made later on, switch off the battery with K, 
and proceed to measure the 


Resistance of the Cable Conductor and Fault by Direct 
Deflection Method. 


Remove plug p to break the circuit of y», and with other 
connections remaining unchanged, switch over both handles 
of K, again to the left to put the testing battery to the cable 
through K, and y, (shunted with an exceedingly low shunt) 
to obtain a suitable reading d to be used for calculating the 
combined resistance, R / of the cable conductor, fault, 
shunted coil g, and battery resistance b, by direct-deflection 
method. Note this reading, then depress K,to earth the 
cable charge for, say, 2 seconds. During this interval throw 
the handles of K, hard over to the right to take off the 
This puts the cable to earth 
through y, to enable the operator to read the cable current ò. 
This must be added to, or subtracted from, / according as 
it is on the opposite, or on the same, side respectively of the 
scale zero, in order to obtain the corrected deflection d + 6, 
for calculating the true resistance, R £, of the cable circuit. 


"The constant for this should be found, after the cable tests 


are concluded, by removing / from terminal 9 and connect- 
ing it to terminal 10 of /, and also connecting /, to 7 (as 
shown by the dotted line), so that the current goes through 
qı (shunted with the same shunt as for the cable) and the 
resistance coils R which must be adjusted to give a suit- 
able deflection p for the constant R D. 

The true resistance of the cable circuit 


T 
Ri =R pack (ohms) and 
The true resistance of the cable conductor and fault 

RL = R/ — (b + g shunted). 

Static Charge held by the Cable. 


[To follow immediately after obtaining the direct deflection 
reading, d and ò. 

Next switch off the testing current, and alter the shunt 
on g, to the value previously employed for the trial balance. 
Retain the shunt on 7, and also R as adjusted for the trial 
balance ; and after re-inserting the plug in switch p, move 
both handles of Kj, over to the left to put on the testing 
current. When the galvanometer has settled down, after 


the first charging throw, re-adjust n to compensate any 
change in the original balance. 

As soon as the balance is steady, quickly depress Ky, which 
by raising K, takes off the battery, and precisely at the same 
instant puts the junction between the coil y, and the cable, - 
point 9, direct to earth, and thus discharges the static charge 
of the cable (due to the fall of potential when the battery 
was on) without affecting the galvanometer. After, say, 2 
seconds, let K, rise. This takes off the earth and at the 
same instant puts on the battery. Although the continuous 
testing currents through 7, and gə have been adjusted to 
equilibrate each other, the balance will be momentarily 
upset, at the instant of putting on the battery, by the charge 
taken up by the capacity of the cable which produces a throw 
(c). "This should be noted, and also the multiplying power 
(S) of the shunt ony, If the throw be too large, reduce 


Fids. 1 AND 2. 


the shunt values v, and Ca used for the balance to make the 
galvanometer less sensitive. The testing current need only 
be kept on long enough to observe the throw, after which 
depress Kg to take off the battery and discharge the cable, 
and then let K, rise to observe another throw. To prevent 
any disturbance of the galvanometer balance K, must be 
depressed very quickly indeed. 

When several readings have thus been taken to verify c, 
take off the battery from K, by switching both handles of 
K, to the right. Should there be a marked difference in 
the observed values of c, keep on the testing current to ` 
check the balance. If the zero has changed much, re-adjust 
the balance and repeat the charge test, after which the 
resistance R. / should again be measured by direct deflection. 

Taking out plug P, and keeping both handles of k; in the 
position shown, prevents the fault E.M.F. running down 


through the galvanometer when not testing. 


Condenser Constant (c). 


The condenser constant should be taken after the cable 
fests as follow :— 

Put plug of commutator between 1 and 4 and 2 and 3, 
and remove plug r. Remove lead /, from terminal 9 to ter- 
minal 10 of l» the other end of which must be removed 
from 7, and earthed at 8, as shown by the dotted line; also 
remove /, from 6 and connect to 5. 

Make resistance Rg equal tog, as shunted for the cube 
charge, and alter R to equal n; as calculated by the previous 
direct deflection method. 

Switch both handles of K, to the left to put on battery ; 
then switch over handle of K, tothe right to charge condenser 
K through g, (suitably shunted) from the junction (point 11) 
between R, and n, now equal to R /. The observed throw (^) is 
the same as would be obtained were the condenser charged 
at point 9, when the apparatus is connected up to measure 
the charge c into the cable while the continuous currents 
through the parallel circuits g, and cable, and y, and R were 
balanced, as explained further on. The charge throw (c) 
obtained with the standard condenser k multiplied by its 
shunt (s), and divided into the charge throw c also multiplied 
by its shunt value (s), gives the measured capacity (f) of the 
broken cable when charged by the mean of the potentials 
existing at its two ends, whilethe battery current is circulating 
through the above parallel circuits, in terms of the condenser 


capacity K, or f = K ^ S microfarads. 


$ a 
The potential: in WG heer falls regularly and in 
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TABLE II. 
: Charge in t 
Distribution and sum of charges for every mile of the ten 5-mile lengths of ten 5 EU 2 € Length. 
the 50 miles nearest to the earthed end. j from earthed end. 
tar ! 
| | : | | ! ! | „„ n 
16 17. | 18 | 19 21 [22 23 
Cols. | n pom j p. | k | | | 
—— MILES —— 
! 5 | Sth; 4 4th | 3 rd | 2 2nd Miles. 
i l i ! i | . ë 
| | 21 2¹ 16 | | 
ee UT 1 3 | 5 7 Sum 28 i eee 
earth, | %% („4 EN 36 | A 
: : 11 13 15 17 Le 24D 45 — 40 
: | 35 | 104 [ee 81ůü 56 
| | 21 | 23 25 27 „„ 125 40 — 35 : 
7 III 786 z ip 
25 ] 504 0 [III 96 " ES ! 
41 43 | : 45 47 » 225 30 — 25 | 
215 | |. ms —— |236 , —— t 
51 | 53 ! 55 57 „ 275 2,000 25 — 20 
325 | wo 201 ~ | 188 | i 
61 | | 63 65 67 „ 325 20 — 15 
js ! 511 1156 | a 
| mn | | 73 | 75 T 2 375 | 15' — 10 
EN /——— ,94 | 21 11.6 — 
| 81 | 83 85 | 87 „ 425 10 — 5 
| 45 | | — tà , —— ; 39101 —  ' 1096 | 
91 | 93 ; 95 97 „ 475 5 — 0 
. NE NM CUM MN | | | 
Cols. 16 to 20 give the relative charges held by each mile of the above 50 miles. 


Cols. j to n give the sum of the charges for each additional mile of a 5-mile length in the above 50 miles. 
The summing up is from the higher to the lower potential 1. ., towards the earthed end. 


direct proportion to the resistance of the cable conductor 
andi the fault resistance, but only the cable portion 
has any capacity ; and itis on the value of the measured 
capacity f in conjunction with the measured total 
resistance R; of the cable conductor plus the fault that this 
test for the distance of the break is based. 

It might appear as though the charge o observed when a 
cable current exists would not be strictly comparable with 
the value v obtained with the condenser, when no current 
traverses R. + RI, but this is not soas explained later on. 

It will be evident that if the fault resistance be infinitely 
high, £e. the distant end of the cable sealed, the same 
potential which charges the condenser at point 9 (or at the 
junction between k and R which is the same thing), will 
charge the cable equally throughout its whole length, and as 
their measured charges are directly proportional to their 
CS 


— 


C8 


relative capacities, the capacity of the cable = K 


already stated. 

If, on the other hand, the fault has no resistance, i.e.,, 
makes dead earth, the potential fall is regular from a 
maximum, P, at the testing end to the distant end, E, where 
it is zero, and in this case the total charge taken up Ly the 
cable, owing to this fall, ia only half what its capacity would 
be if its distant end were insulated, and it were charged 
throughout its length to the same potential, P. 

Moreover, if we suppose a cable having its distant end 
earthed, to be divided into equal units of length, the dis- 
tribution of static charges in each unit, due to the regularly 
falling potential, is known, e.g., the first half has three times 
the charge of the distant half, and Tables I., II., and III., 
are constructed to give the relative charges held by every 
unit-length of such a cable. 

Again, if the resistances of the conductor be equal to that 
of the fault, the potentials at the near and distant end of the 
cable. conductor are respectively (say) 100 and 50, and, 
therefore, the cable portion takes up a charge, due to a mean 
potential of 75, which can be measured as already explained, 
while the remaining half of this circnit, viz., the fault, has 
no capacity for a static charge; and it is this fact, in con- 
junction with the effect, which the total resistance, R /, has 
in modifying the cable charge, and the known distribution 
of the charge held by every part of a cable having ita distant 
end earthed, which has been taken advantage of to localise 
the distance of a high resistance break. 

The higher the fault resistance the greater the charge in 
the cable, because the potentials in the cable portion of the . 
circuit are higher. Moreover, the higher the fault resistance 


950 miles. 


the more cells may be used to increase the charge. It will, 
therefore, be seen that a high resistance tends to increase the 
efficiency of the localisation, which depends on the charge 
being large enough to be accurately measured. 

The lower the fault resistance the more advantageous is it 


to employ a rather low galvanometer resistance, and conse- : 


quently the more sensitive the instrument can be made in 
other respects the better. em 

If the length of the cable in circuit be short, the mo- 
mentary rush of current to charge it will be small, and it is 


TABLE III, 
Constants to be used with Table II. Distance por the testing 
n! | mi | n | ki | ji 24 
— — MILES ——————————4 
5 | 4 | 3 | 2 | 1 
| ' 

ni nil nil nil nil From 1,000 to 950 miles. 
500 460 300| 200 100 „ 950 „ 900 „ 
1,000 | 800 600 400 200 „ 900 „ 850 „ 
1,500 | 1,200 | 900 600 300 „ 350 „ 800 „ 
2,000 1, 600 1, 200 800 400 „ 300 „ 750 „ 
2,500 | 2,000 | 1,500 | 1,000 500 „ 750 „ 700 „ 
3,000 | 2,400 | 1,800 1, 200 600 „ 700 „ẽ 650 „ 
3,500 | 2,800 2, 100 1, 400 700 „ 650 „ 600 „ 
4,000 | 3,200 | 2,400 1,600 800 „ 600 „ 550 „ 
4,500 | 3,600 2,700 1,800 900 , 550 „ 500 „ 
5,000 | 4,000 | 3,000 2, 000 1,000] ,, 500 „ 450 „ 
5,500 | 4,400 | 3,300 | 2,200 | 1,100 | „ 450 , 400 „ 
6,000 | 4,800 | 3,600 | 2,400 | 1,200 | „ 400 „ 350 „ 
6,500 | 5,200 | 3,900 | 2,600 | 1,300 | „ 350 „ 300 „ 
7,000 | 5,600 | 4,200 | 2,800 | 1,400] „ 300 „ 250 „ 
7,500 | 6,000 | 4,500 | 3,000 1,500 „ 250 „ 200 „ 
8,000 | 6,400 | 4,800 3, 200 | 1,609 | „ 200 „ 150 „ 
8,500 | 6,800 | 5,100 | 3,400 | 1,700] „ 150 „ 100 „ 
9,000 | 7,200 | 5,400 | 3,600 | 1,800| „, 100 „ 50 „ 
9,500 | 7,600 | 5,700 | 3,800 1,900 „ 50, 0 „ 
@ @ @ @ T 

* To be added to the figures in their re: ve cols. of Table II. 


t To be added to the figures in cols. 20 to 16 respectively accord- 
ing as it is the 1st, 2nd, 3rd, 4th, or 5th mile of the particular 
5-mile length where the break is situated. 


for this reason that the shunt used for the balance has to be 

of such à value as will ensure a good readable charge throw. 
The rationale of the test is as follows :— | 
Let R ¢ be the total true resistance of the circuit (including 

the cable conductor, fault resistance, shunted galyar-meter 
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coil, yı (r) and battery (^) resistances, as calculated by direct 
deflection method. : : 

Then the resistance of the cable conductor and fault, 
R l = R £ — (r + b), as given above. , 

Consider this resistance, R /, as entirely made up of cable 
having a mean resistance, 7), per N.M. of the whole cable as 
laid, and the mean capacity per N.M. as obtained from the 
factory value. | 


The length of this imaginary cable will be x or L knots ; 


1 
and the total capacity, with the distant end insulated, I. fi. 
If the distant end of the imaginary cable be direct to earth, 
and the potential at the testing end maintained the same as 
when the distant end was free, the static charge held by the 


whole length J. will be J „or F microfarads, distributed in 


proportion to the falling potential from a maximum T at the 
testing end to zero at the distant end. 

Consider this imaginary cable as divided into 1,000 equal 
parts, then the relative charge in each 50 kts. will be found 
in Table I. and Tables II. and III., enable the value of every 
unit into which every 50 kta. is sub-divided to be found. 

In reality r l is only partly made up of cable conductor 
A B, the remaining resistance B E being in the ruptured end 
which has no capacity. The fall of potential is, however, 
the same, and quite regular throughout the resistance R /, 
equivalent to L miles, whether it be wholly or only partly 
cable conductor. 

By measuring, therefore, the static charge (c) held hy the 
cable portion represented by thearea a n / T, and calculating 
therefrom its capacity / we obtain the ratio between f and 
the calculated total capacity F, which the imaginary cable 
would have if L miles long, and holding a charge represented 
hy the area A E T. 

The values of f and F must here be understood to express 
only the relative capacity of the part, and whole of the cable 
respectively fo hold a static charge under the special conditions 
of the les. 

Having, therefore, obtained by measurement and 


calculation the ratio : „we are able to find by Tables I., II., 


III., the distance of the break from the testing end of a 
cable, supposing if were 1,000 miles long. The break will he 
at the same proportional distance in the cable of any other 
length. In the present instance the real length of the 
imaginary cable is L miles, therefore, the result obtained from 


the tables must be multiplied by E 600 


to give the actual 


distance. l 

In Table I. the total charge represented by the area A E T 
is given as 1,000,000 (col. 13), and the relative charge for 
every 50 miles and 5 miles, and also the sym of the charges 
for each additional 50 miles and 5 miles are tabulated. 
Tables II. and III. enable the relative charge for 
every 5 miles or single mile, and also the swmmed 
values for the charges in these sub- divisions, to 
be readily found ; so that hy means of these three tables the 


calculated ratio (Table I., col. 14), can be converted into 


distance from the testing end. 
( To be concluded. ) 


ON ANODE RAYS. 


Br W. HIBBERT. 


ABOUT three or four years ago, Dr. Gladstone and I con- 
ducted some researches on the absorption of X rays by various 
salts and metals, The experiments were very numerous and 
involved the use of many tubes, so that incidentally a great 
varicty of observations were made. In some cases, pure 
accident led to some notes about anode rays which may 
interest your readers, M. Sagnac has given some account of 
similar results, 

The X ray tubes employed were of the well-known form 
shown in the figures, the bulb being about 24 in. iu 


diameter, and the distance from th» aluminium cup to the 
platinum plate about 14 in. 
For the benefit of those who are less familiar with the sub- 


ject, it will be convenient to describe the appearances observed 


during the process of exhausting these tubes, when an electric 
discharge from a coil is used. At a pressure which is 
relatively great, light appears around the cathode cup (fig. 8). 
With increasing exhaustion this light spreads more and more 
till a converging beam forms. The focus of this cone has a 
very considerable depth, but divergence over a large area 
follows (fig. 2). As the pressure still diminishes, the diver- 
gence cone narrows, until it all falls on the flat platinum 
plate. At still further exhaustion these cones disappear, and 
the greenish-yellow light which indicates the X ray stage 


fills the whole space intervening between the electrodes, At 
various stages, the platinum plate (anode) is observed to get 
red hot, which is explained by the action of ** cathode rays" 
from the aluminium cup bombarding the plate on which they 
are focussed, raising its temperature by delivering up to it 
the kinetic energy they possess. 

‘While at work on these tubes, I had the good fortune to 
see the result of an excessively small puncture, so small, 
indeed, that the normal pressure was not restored in six 
hours. The main effects observed were the reverse of those. 
just described as occurring during exhaustion. . The greenish- 
yellow light disappeared ; the fairly concentrated cones were 
followed by the more diffused ; and after a little while, light 
could be seen round the aluminium cup only. 

In this deteriorating vacuum I happened to reverse the 
current, just after the cones had disappeared, and the 
focus was becoming indefinite. The aluminium cup thus 
became an anode, and the platinum plate a cathode, contrary 
to the usual practice. To my surprise, the platinum cathode 
became red hot, and continued so during the discharge. 
Even when the battery was switched off, the incandescence 
was visible, dying away in the manner observed after 
bombardment by cathode rays. The current was reversed 
gix or seven times, and each time that the platinum plate 
was acting as cathode it became red hot, though this was 
not observed when it was made an anode. 

It is now granted that the ordinary incandescence of an 
anti-cathode, or anode, is due to bombardment by “ rays” 
from the cathode. Parity of reasoning suggests that at the 
particular pressure reached in the experiments just described, 
the cup-shaped aluminium electrode can radiate anode rays 
more energetically than cathode rays. 

As the leakage continued and the vacuum deteriorated 
still further, the visible heating of the platinum plate 
(cathode) diminished and finally ceased. But heating 
continued, for the bulb was found to be warm over a con- 
siderable area near the cathode. At a pressure at which the 
discharge showed light just round the aluminium cup as 
cathode (fig. 8), the current was reversed, and the heating 
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effects were greatest at A A, falling rapidly in front to a a, 
and less rapidly behind to a, a. 


I now tried to obtain evidence of this anode radiation, and 


consequent incandescence of the cathode, during the process 
of exhausting a tube. Putting a tube on to a Cossor pump, 
and running steadily till an ill-defined “focus” appeared 
between the electrodes (the discharge being in the usual 
direction—aluminium as cathode, platinum as anode) the 
current was reversed, and at once the platinum plate began 
to glow. Here again the anode radiation or discharge is 
more energetic than that from the same end used as cathode. 

Some observations were made during the process of 
exhaustion by touching different parts of the glass globe. 
Heating effects were observable over a wide range of pressure, 


and as soon as the vacuum became fairly good, the tempera-. 


ture was higher round the cathode than near the anode. It 
is, however, widely and irregularly distributed till a much 
lower pressure is increased. Tne bombardment is then con- 
centrated on the cathode as described, raising it to incan- 
descence, The pressure at which this was obtained was 
proved in various experiments to be just higher than that 
at which the “focus” becomes visible. In some experi- 
ments, the platinum was seen to heat first at & point ora 
very small area, recalling the experimental proof given by 
Mr. Campbell Swinton of a focal concentration continuing 
to the anode. Here, of course, the continuation is to the 
cathode. 

These results seem to indicate that during exhaustion of a 
tube there are both anode and cathode rr vy that the line of 
discharge and concentration for each varies according to the 
pressure, and that at particular, though different, pressures, 
it is possible to get convergence of either. - 

I hope to determine the pressures by the aid of Mr. 
Cossor's McLeod gauge.: 


——————— 


THE ELECTRICAL VOLUNTEERS. 


— 


Onk of the last acts of the late Dr. John Hopkinson was to 
set on foot the scheme for forming a corps of Electrical Engi- 
neer Volunteers, That was in 1896. What the corps has 
done in the five years that have followed is well known to 
readers of the ELECTRICAL REVIEW on account of the frequent 
iteration in our columns of the story of the sterling service 
which has been rendered to the country and Empire by its 
officersand men. Quite recently it was announced that another 
100 men had been dispatched to the field of battle, but while 
the sacrifice they made as individuals was equally as great as 
that of those who had already returned from the front, not 
quite the same degree of enthusiasm was evinced at the time 
of their departure. The situation in South Africa had 
changed enormously for the better, and the novelty of the 
electrical profession and industry sending its personal repre- 
sentatives to the front had, in a measure, worn off. But there 
is still some hard and useful work for the corps to do, and 
these who are now at the front will be wanting neither in 
courage nor in skill. While some of the men are still away 
in their country’s cause, those who have already rendered 
such yeoman service in the thick of the fray were gathered 
together with the rest of the corps in London to ceremoni- 
ally celebrate an interesting and significant development in 
connection with the corps. 

We refer, of course, to the ceremony of opening by the 
Hon. Col. the Right Hon. Lord Kelvin, of the head- 
quarters, which are situated in Regency Street, West- 
minster, on Saturday afternoon last. The company met 
in the Drill Hall. Major Erskine gave an account of 
the formation of the corps by Dr. John Hopkinson, who 
with 10 officers went for a course of instruction to the Isle 
of Wight to get a knowledge of the kind of work the corps 
would be required to perform. Since then the strength of 
the corps has gradually increased, its present strength being 
494, The full complement is 580 (about). Until the 
present headquarters were built, the corps had been helped 
by several other Volunteer corps (1st Middlesex R.E., 
London Scottish and 2nd Fusiliers, &c.), who kindly 
placed their drill balls at the disposal of the corps, when 
possible. Detachments of the corps have been formed at 


‘Woolwich and Chelmeford, and large numbers of recruits come 
.from the Central Technical College and the School of Mines. 


Lord Kelvin, in a short speech, declared the headquarters 
open, and Mrs. Hopkinson presented to the corps a photo- 
graph of Dr. Hopkinson, the founder and first commanding 
officer of the corps. 

Colonel R. E. Crompton spoke of the work done in 
South Africa by members of the corps, which the war had 
enabled to make great headway. Although much of the 
enthusiasm regarding the war had died out, the corps had 
been able, without difficulty, to send out another 100 men, 
which he regarded as a good proof of what would take place 
if the Electrical Volunteers ever had to be called out in 
home defence, the purpose for which it was originally formed. 
He stated that the war had now reached a stage when 
engineering played a large part in it. The last detachment 
of Electrical Engineers is already spread all over the country, 
and he had no doubt that they would do as well as the other 
detachments had done. He remarked that the corps had 
sent out a larger proportion of officers and men than any other 
volunteer corps. 

Major Erskine expressed his gratitude to those who had 
come forward to enable the money to be raised for 
new headquarters. It was stated that Mrs. Hopkinson will 
be presented with a silver model of the e which was 
used by the men in South Africa. 

Colonel Crompton having proposed a vote of thanks to 
Lord Kelvin for coming to open the headquarters, visitors 
betook themselves to the inspection of the building and the 
new oil engine and dynamo, also the searchlight and carriage 
used in the war. 


ON POLYPHASE 
GENERATING AND SUB-STATION PLANT 
FOR ELECTRIC TRACTION. 


— — 


By A. C. EBORALL. 


IN the EL. ECTRICAL. REVIEW for May 24th, 1901, there 
appears a short article by Mr. Hobart, on the subject of 
choice of type and periodicity for electric traction plant, 
which is of very considerable interest, for Mr. Hobart's 
experience in this direction is well known. The article in 
question deals with matters which have already been pretty 
well discussed in the present writer's recent Institution 
paper, but insomuch as several of Mr. Hobart's conclusions 
are contrary to what bas been hitherto recognised as being 
the best practice in these matters, it is worth while 
examining some of the principal points again, for the 
subject is a most important one. 

Mr. Hobart’s principal point is that for electric traction 
work of an extended character where converting sub-stat ions 
are necessary, the employment of rotary converters is a 
mistake, and the use of these machines should be abandoned 
in favour of synchronous motor-generators operated at about 
eight cycles, for all future tramway schemes in which slow 
speed generating units are employed in the power station. 
Mr. Hobart comes to this conclusion simply on account of 
the parallel running troubles which may arise due to the 
greater cyclic irregularity of slow-speed engines, which he 
alleges require enormously heavy fly-wheels in order to 
reduce the cyclic irregularity (and with it the phase devia- 
tion) to the limits required for satisfactory parallel working ; 
or which require, on the other hand, moderately heavy fly- 
wheels and damping coils (wasting considerable energy), on 
either the rotaries or generators. 

Now with very few exceptions, all important tramway 
power stations are arranged with slow-speed generating 
units, for in spite of all that has been written and said in 
favour of high-speed engines, it cannot be denied that with 
regard to the points of economy and overload capacity, which 
are of first importance for any kind of power work, the slow 
speed engine still takes first place when work of large magni- 
tude is in question, It is clear, therefore, that under these 
circumstances,’ the conclusions arrived at by Mr. Hobart 
merit very careful attention. 
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For reasons which will presently appear, the writer ven- 
tures to think that Mr. Hobart’s conclusions are too 
sweeping, and that his arguments are open to severe criti- 
cicism. For it must be remembered that lighting work is 
not in question, but simply power work, and therefore the 
great advantage of synchronous motor-generators, namely, 
of excellent pressure regulation, very simply attained, hardly 
comes into consideration. In laying out a large power scheme 
for tramway purposes, the three principal considerations are 
reliability, economy of working, and large overload capacity, 
for a minimum expenditure, and as electrical knowledge and 
experience stand at present, thcre is no doubt whatever in 
the writer's mind that the best results will continue to be 
attained by following good modern practice in these matters. 
The leading features of the latter as they appear to him may 
be summarised as follows for tramway schemes of not less 
than 6,000 H.P. in magnitude :— 

(a) Power Station, —Three-phase star connected fly-wheel 
type generators of not less than 1,500 Kw. individual output, 
generating suitable high pressure current directly at 20—25 
cycles. If laminated pole shoes, damping coils bridging 
them to be used. 

Steam at 180 or 200 lbs. (preferably superheated) sup- 
plying compound or triple-expansion condensing engines. 

The polyphase generators to be placed between the engine 
cranks, the cylinders being arranged in such a manner that 
this can be done.  Speeds for 25.cycle plant about as 


follows :— 
For 1,500 xw. seta... 88 r.p.m 
„ 2,000 „„ „ was "T - 83 „ 
» 9,000.45 o p uw i jns E 75 „ 
?9 4,000 77 9? eee eee eve eee 75 99 


The exciters to be shunt wound and separately driven by 
high speed double-acting engines. 

The switchboard to be arranged with oil switches and fuses 
(or blow-out circuit breakers); the gj eed of each engine to 
be controlled from the corresponding machine panel, in order 
to facilitate switching the sets in parallel; a small three- 
phase motor to be mounted on each engine for this purpose, 

All auxiliary plant, as far as possible, to be motor driven. 

The steam consumption of main engines at full load to be 


10:5 to 11:5 lbs. per r.H.P.-hour, according to type, steam 


pressure, amount of superheating, &c. Governing of these 
engines to be so arranged, that if half full load be suddenly 
switched on or off, the speed will not vary more than 2 per 
cent. The weight of magnet ‘wheel to be such, that the 
phase displacement at any load does not exceed 2?. 

The generator efficiency (cos ¢ = 1), including ventila- 
tion and excitation losses, but excluding friction of bearings 
(credited to engine), to be not less than 95 per cent. at full 
load, and 92—98 per cent. at half load. Pressure drop at 
constant speed and excitation 5—6 per cent. (cos 9 = 1), 
and 16—18 per cent. (cos 9 = 0:8). Temperature rise of any 
part not to exceed 70? F. after 24 hours' full non-inductive 
load. Excitation loss at full load not t» excced 1 per cent. 
(cos = 1), or 1:75 per cent. (cos $ = 0:8). Pressure test 
for armature insulation as follows :— 


For 5,000-volt : rmatures 10,000 volts. 
, 8,000 " 13,000 ,, 
„ 10,000 " 15,000 „ 


betwcen winding and frame. 

The middle points of the (star connected) armature wind- 
ings, if the feeders are underground, to be well earthed; 
otherwise not. 

b. Feeders.—Paper insulated, three-core, laid on solid 
system, or else in ducts or directly in the ground. If the 
former (and if in this country), the cast-iron troughs should 
bə bonded ; if the latter, the lead covering or steel sheathing 
(as the case may be) should be well earthed at frequent 
intervals. These precautions, of course, are prescribed by 
the B.O.T. The distance between any one core and the lead 
covering not to be less than the distance between any two 
cores; the latter is determined by the maximum pressure, and 
by the B.O.T. rule. | 

If the cables are not laid in (bonded) iron troughs, it may 
pay, in order to conform to Doard of Trade rules with 
minimum outlay, to put on a thin copper taping directly 
under the steel sheathing, which would consequently also be 


well earthed and connected to the middle points of the 
armature windings. Failing this, an earth wire (or equiva- 
lent) will generally have to be arranged for. 

All the high pressure cables to be provided at generating 
station and sub-station ends (and also at other places, if 
possible) with suitable safety discharge apparatus (such as 
modified ** horn " type lightning arresters), so that the cables 


and generator armatures and transformer primaries will not 


be damaged should the circuit be suddenly broken with 
current on. . 

(c) Sub-Slations.—Each to have a complete rotary con- 
verter equipment. Air blast (not oil cooled) step-down 
transformers, with duplicate blower equipment. If under- 
ground feeders, the windings on both sides to be star con- 
nected, with middle point of primary windings well earthed ; 
if overhead feeders, the windings to be mesh connected on 
both sides, unless the pressure between line conductors 
exceeds 10,000 volta. 

Each rotary converter to have its own step-down trans- 
formers, arranged with six-phase connection. 

Full load efficiency of transformers to be 97°5—98 per 
cent. (cos $ = 1); at half load, 96—96'5 per cent. (cos ¢ 
= 1). Full load pressure drop at constant primary pres- 
sure, 1—1} per cent. (cos $ = 1); 44—54 per cent. (cos 
$ = 0'8). Temperature rise after 24 hours’ full non- 
inductive load, 80? F. 

Compound-wound  six-phase rotary converters with 
auxiliary reactance coils (if necessary), and shunt regulators ; 
sub-divided field windings. Speeds for 25 cycles as under :— 


For 500-Kw. rotaries du Tn 300 r.p.m. 
» 790 ý is es ve 250 „ 
» 1,000 » 2n ns i 250 ,, 
» 1,500 A ib Bs is 215 „ 


Each rotary to be provided with suitably placed damping 
coils. 

Efficiency (including losses in damping coils, assuming 
that the phase displacement of the generators given above is 
not exceeded) to be 96—95 per cent. at full load, 93:5—93 
per cent. at half load, according to size. Temperature rise 
as for generators, except for the commutators, which may 
have 80° F. rise; no sparking with fixed brushes up to 
100 per cent. overload ; overload capacity, 50 per cent. for 
four hours, and 100 per cent. for short periods without 
sparking, over-heating, hunting, or falling out of step. 

The starting of the first rotary to be effected preferably by 
means of a small auxiliary asynchronous motor-generator 
installed in each sub-station, fed by a step-down trans- 
former ; other rotaries on the system to be started from the 
first one. o i 

(d) General.—Spare plant and cables to be carried 
throughout to the extent of about 20 per cent. 

The above short summary of the lay-out of a large traction 
scheme does not call for much comment, for it represents good 
standard practice. A few words may be said, however, 
regarding the relative amounts of fly-wheel effect in the 
generator magnet wheels asked for by different engine makers 
in order that the given cyclic irregularity may not be 
exceeded, for this point has a direct bearing on Mr. Hobart's 
argument and conclusion already quoted. 

The electrical contractor, when asking for offers of suit- 
able engines for driving his polyphase generators, will state 
the maximum cyclic irregularity he can permit in order that 
satisfactory parallel running of generating and sub-station 
plant may be ensured. The amountof the permissible cyclic 
irregularity varies with the nature of the work, for it is 
dependent upon the permissible phase displacement. If the 
generators have to supply rotary converter sub-stations, the 
phase displacement of the generator E.M.F. wave should 
not exceed 2°5°, according to Mr. Hobart, or 2° accord- 
ing to the writer, for thoroughly satisfactory working. Thus 
& point on the rotating magnet-wheel of the generator may 
not differ more than T (or 2) from the position it would 
have if the rotation was perfectly uniform, “ p” being the 
number of pole pairs. Now itis surprising to find what a large 
difference there is between the requirements of different 
engine builders in order to keep within the permissible 
figure, even when engines of precisely similar type are under 
consideration. 
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As an illustration the writer may cite a case that recently 
came under liis notice, as it serves also to bring out another 
point, namely, the marked superiority of Continental slow- 
speed engines for work of this kind. For a certain 5,000-H.P. 
engine running at 80 revolutions three different offers were 
received, two from well-known English makers of high 


repute, one from one of the very best Continental 
makers; in each case it was specified by the 
electrical contractor that the generators should be 


between the cranks, and that the cyclic irregularity should 
not exceed 0:2 per cent. up or down, while in each case the 
type of engine was left open to the tenderer. The two 
English firms tendered for engines of precisely the same 
type (three-crank tandem compounds) stipulating in the one 
case (a) that a fly-whcel effect of 13,000 foot-tons should be 
provided, and in the other case (^) that a fly-wheel effect of 
about 8,000 foot-tons should be arranged for in the magnet- 
wheel, in order that the above-mentioned cyclic irregularity 
should not be exceeded. On the other hand, the Continental 
maker asked for a fly-wheel effect of only 6,000 foot-tons, 
for a smaller cyclic irregularity, namely, 0°15 per cent. up or 
down ; the engine offered in this case was a triple-expansion 
four-crank engine with four cylinders, and the guaranteed 
steam consumption at all loads was very much better than 
that guaranteed by the English builders for the compound 
engines. 
(To be continued.) 


MUNICIPAL ENTERPRISE. 


IN an article which positively teems with good sense and sound 
argument, the Times of June Ist gave utterance to some very 
pro nounced views upon the subject of municipal trading, illus- 
trated by reference to electricity as applied for lighting and 
tractive purposes. Not only have the old arguments against the 
municipalisation of tramways, &c., been set forth in a clear 
and readable fashion, but others, not often enough con- 
sidered, are to be found in the columns of the Times. 
So valuable are they that a careful study of the 
article will be worth the while of all who are 
interested in, or opposed to, the more modern phases of 
municipal enterprise. That the craze is assuming alarming 
proportions appears from a fact stated by Lord Avebury last 
year, in his address to the London Chamber of Commerce, 
when he said that, among the businesses which corporations 
are now seeking to undertake were to be found banking, 
pawnbroking, coal supply, saddlery, manufacture of electrical 
fittings, and of the residual products of gas. Cold storage is 
one of the latest ventures. | 
The Times articles deal (a) with the municipal supply of 
electricity for lighting purposes ; (^) the municipal owner- 
ship of electrical tramways within and without the district 
of the local authority ; (v) the attitude of the local 
authorities towards the electric power schemes which 
engaged the attention of Parliament during the last 
session, and concludes with a forcible argument against 
municipal trading of the modern type. 

After stating the oft-repeated arguments against the veto 
which, under the present regime, a local authority can place 
upon the acquisition of an electric lighting order by a private 
company, the Times correspondent refers to these startling 
facts :—(1) Lord Cross’s committee in their report expressed 
the opinion that although the local authority should be 
entitled to be heard before the Board of Trade, they should 
not have a provisional veto; (2) that there are over 200 
local authorities in the British Isles at present holding pro- 
visional orders which have never been put into force ! 

In the face of such revelations it is difficult to understand 
why the existing law is not forthwith amended. We, in 
our humble sphere, have always insisted upon the necessity 
for the change adumbrated by Lord Cross’s committce. 
Time has shown that principles which were applicable to gas 
and water cannot be safely applied to the law of electricity ; 
and in extending the period of compulsory purchase by the 
Act of 1888, the Legislature has itself recognised this solemn 
truth. Can Ministers of the present day be brought to 


realise that private enterprise, unhampered by the interference 
of local Bumbles, is the sovereign remedy for the tardiness . 


— hitherto displayed in the adoption of electricity? 


We regard that part of the Times article which deals with 
the wisdom of allowing the local authority to work trams 
outside its own area as worthy of the greatest attention. It 
is pointed out that the ratepayers’ money is necessarily used 
for the laying down of such tramways; that in the case of a 
municipal Corporation undertaking the work those who use 
the tramways for the most part reside outside the district, 
and do not contribute to the rates. If it is unjust that the 
Corporation should arrogate to itself the profit accruing from 
trams outside their district, it is surely unfair that the losses 
of adventures far afield should be borne by the ratepayers. 

The illogical attitude of Parliament is well illustrated by 
a glance at a few of the private Bills which are passed in 
the course of a year. Upon some local authorities are con- 
ferred unfettered powers to make a profit out of their trams, 
and to dispose of that profit as they think fit, while 
others have been compelled to devote all their profits 
to cheapening fares and working expenses, It is the proud 
boast of Leeds, and other towns in the north of England, 
that large sums are annually written off against the rates, 
but anyone who has studied the evidence before private 
Bill committees can testify to the difficulties which have 
beset the Corporation of Leeds, not to mention other towns, 
in dealing with neighbouring local authorities through 
whose districts they have endeavoured to extend their 
tram ways. 

Another strong argument against opening the municipal 
door to trading is forcibly emphasised by the Times. This 
is the Public Authorities Protection Act, 1893, which was 
passed in 1893 to prevent unnecessary and vexatious litiga- 
tion against a local authority. All actions of this nature 
must be brought within six months, and if the plaintiff 
comes off second best he has to pay the costs of the 
local authority as between solicitor and client. Granted that 
such a rule is just in its application to protect the highway 
authority and other bodies whose duties are of an essentially 
public nature, we can only regard it as working a great hard- 
ship when applied to the multifarious duties which, in modern 
times, and with Parliamentary sanction, the local authorities 
have taken upon themselves. 

Taking a broad view of the situation, the chief difficulty 
which arises when electric tramway systems become vested in 
the local authority is the reluctance which they display to 
enter into an accommodation with neighbouring local autho- 
rities or private companies, A large private cómpany not 
being confined within municipal boundaries, can extend its 
operations throughout a wide district, and is in a position 
to connect together a number of the smaller towns which 
are to be found in the large manufacturing districts in 
the north of England. Take the case of the South 
Staffordshire Tramways Bill in 1899. There the British 
Electric Traction Company sought powers to lay 
down a number of lines through Walsall and a 
number of other towns in South Staffordshire. For 
this purpose it was necessary for them to buy up the under- 
takings of several small private companies. The scheme 
was opposed, and that successfully, by a number of local 
authorities, who talked vaguely of uniting among themselves 
to form a complete tramway system when the time should 
arrive for so doing. The fact that this argument influenced 
the minds of the Committee is all the more surprising when 
we learn that the periods for compulsory purchase all elapsed 
at different times in the various districts, so that unification 
was rendered practically impossible. 


Electric Laanches.—His Majesty the King has, as the 
Czar of Russia did before him, extended his patronage to 
the electric launch as the best means for seeing the beauties 
of the Thames. There will now doubtless be increased 
activity in electric launch apparatus business as a direct 
result, to meet the demand among wealthy English families 
who will, by this act of his Majesty, learn that electricity is 
the right power for the propulsion of small launches. 
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EXPERIMENTS IN WIRELESS 
TELEGRAPHY WITH THE GUARINI AUTO- 
MATIC REPEATER. 


BRUSSELS—M ECHLIN—ANTWERP, 


(Continued from page 872.) 
ON January 19th M. Guarini, with the assistance of Lieut. 


Poncelet, attempted to obtain direct communication between 
Brussels and Antwerp, and rice verså. The antenna of the 
Brussels station, which was in charge of Lieut. Poncelet, 
was placed on the Congress Column (fig. 5). "That of the 


——Ü— M — 


Antwerp station, which was controlled by M. Guarini, was 
TES on the tower of the Cathedral of Notre Dame 
g. 6). | 

The distance between the two monuments, placed by the 
Belgian Government at the disposal of M. Guarini for the 
carrying out of these experimente, is 41 km. in a straight 
line. Along this straight line we find (fig. 7) several 
suburbs and towns, and hills of a maximum height of 69 
metres above the sea level. 

The base of the Congress Column is placed at an altitude 
of 48 m., and its summit, where the antenna. terminates, is 
94 metres above the sea level, 


$ 
A ader 


' 
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This combination was arranged at each station in such a 
manner, that in the corresponding part of the other one 
there was a simple cable (fig. 8). 


FIG. 6. 


M. Guarini experienced some difficulty in the installation 
of the Antwerp station on account of the somewhat pyra- 
midal form of the tower of Notre Dame. The antenna at 
Antwerp was supported by a kind of monster fishing-rod, 
composed of two series of three bamboo rods, held together 
by iron rings. These bamboo rods were fixed to the third 
gallery of the tower, and were supported by shrouds fixed to 
the fourth gallery. l 

From the extremity of the bamboo rods hung seven wires, 
voths of a millimetre in diameter, interrupted in their course 
by the cylinder already mentioned. These wirea descended as 
vertically as possible to the roof of the church, t.e., to about 
40 metres from the ground; the third gallery is 106 metres 
above the level of the square, and 112 metres above the 
level of the sea. Here the antenna takes a sharp turn, and 
proceeds to the instruments placed in a house in the 
environs. The connection to earth, consisting of a strand of 
three wires roths of a millimetre in diameter, was connected 
with & gas lamp in the Place Verte. 


— am æ æ ew ew emi ew ee i sl 


4, Commune de Humbeek; h, Commune de Nieuwenroode; c, Commune de Capelle-au-Bois ; D, Commune de Hombeek; x, Commune 
de Heffen; +, Commune de Blœsveld; o, Commune de Willebroeck; u, Commune de Bleesveld; a, Chiteau Royal de Leeken; b, wood; 


c, canal; d, le Rupel; e, enclosure. 


The Brussels antenna descended to 2 metres above the 
ground, and was connected with instruments placed in a 
house on the environs. The connection to earth was effected 
by means of the gas mains. 

The antenna, both at Brussels and at Antwerp, consisted 
of a cylinder 10 metres in length, formed of 50 parallel 
wires, the diameter of the cylinder being 50 centimetres, 


Fio. 7. 


The receiver employed at the two stations was an ordinary 
receiver enclosed in a case of sheet-iron (fig. 9). For 
facility of transport, the Morse instrument was placed with a 
resistance coil in a wooden case. 

The coil used at the transmitter was capable of giving 
a maximum spark of 25 centimetres. The distance between 
the balls of the oscillator was 1j em. The current used was 
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9 amperes under a pressure of 16 volts. Fifty signals were sparks with.a duration of 30 seconds each, but without 
transmitted in the two directions. Two signals were earth connection, to the Antwerp transmitter (fig. 10). 

| | | As the electric trams of the Rue Royale (continuous 
current traction with underground mains) pass at a few metres 
distance from the Congress Column, observations were 
taken by Lieut. Poncelet to see if the coherer was sensibly 
affected at the starting. The results were negative. 


— — — 


1 —« 
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M. Guarini did not wish to pursue further his experiments 
in direct communication between Brussels and Antwerp, as 
this was not his ultimate object. It would not have been 
"-— difficult to establish ‘communication between these two 

CE towns, as the ground between thém is much more level than 
between Brussels and Mechlin, M. Guarini did not so 
much. seek to.establish communication between these two 
towns as to endeavour to find the maximum range of his 


received at Brussels, where there was an extra sensitive 
Blondel coherer. No signal was received at Antwerp. The 


Le 
1, Brussels; 2, Malines; 8, Antwerp. Brussels—Antwerp, 41,190 km.; Brussels—Malines, 21,440 km.; 
Malines—Antwerp, 21,920 km.; Brussels—Malines—Antwerp, 43,960 km. i F l >i „ p 
Fic. 11.—POSITION OF THE THREE TowNs—BRUSSELS — MALINES—ÅNTWERP. „ s, 
| JOYAS 6 : Saini th Se 
two signals at Brussels were received when, towards the end instruments. His sole object was to test at great distances 


of the communication, M. Guarini transmitted two long his repeating apparatus, with which up to that time he had 
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only made laboratory tests. An intermediate station was 
then established at Mechlin on St. Rombaut's Tower, and 
a series of preliminary experiments was made between this 
town, Brussels and Antwerp. These three towns are so 
| 95 to constitute the three points of a scalene triangle 
(fig. 11). 

On January 25th M. Guarini established wireless tele- 
graphic communication between the Congress Column at 
Brussels and St. Rombaut’s Tower at Mechlin (fig. 1 2). 

The distance between these two points is 21 km. The 
electric waves passing straight between these two localities, 
crossed several suburbs and towns such as Schanbeek, 
Haren, Vilverde, Eppeghem, between the northern part of 
Brussels and the southern part of Mechlin (fig. 18). 

The base of St. Rombaut’s Tower is 6 metres, and ita 
summit 105 metres, above the sea level. The antenna 
terminates at 94 metres above the sea level. 

M. Guarini established communication, although the 
upper part of the antenna at Mechlin, which had become 
detached from ita support in a gale, had fallen down more 
than 15 metres, and was caught on the projections of the 
Tower in several places. 

The useful part of, the antenna—the visible part—was 
27°50 metres in length. The antenna, both at the trans- 
mission station at Brussels and at the receiving station at 


/ 


(fig. 14). One of the balls of the oscillator on the one hand 
and one of. the electrodes of the coherer on the other were 
connected with the antenne; while the other ball of the 
oscillator and the other electrode of the coherer were entirely 
free. M. Guarini concluded that the electric waves are not 
propagated through the earth, and that they do not follow 
the curvature of the earth. ` 


(To be continued.) 


EDISON’S NEW STORAGE BATTERY. 


We are indebted to the courtesy of the editor of our New 
York namesake for advance proofs of a paper on Edison’s 
Storage Battery, by Dr. Kennelly, read at the annual meeting 
of the American Institute of Electrical Engineers. 

Mr. Edison, says our esteemed contemporary, “ has pro- 
duced no invention of broader utility in the electrical field. 
It is hard to foresee all the meaning of this improvement. 
But we may look a little way and see the noiseless city, the 
suppression of the horse, and the automobile a factor of 
economic importance in general transportation. The per. 
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a, la Senne; b, Canal de Willebroeck; c, wood; d, canal; e, bou'evard. 
Fic. 13. 


Mechlin, consisted, as in the Brussels-Antwerp experiment, 
of a cylinder 10 metres long formed of 50 parallel wires, the 
diameter of the cylinder being 50 centimetres, and arranged 
at each station in such a manner that in the corresponding 
part of the other there was a simple cable. Thus, for 
instance, at Brussels the cylinder began at 80 metres and at 
Mechlin at 70 metres above the level of the sea. 

The communication was interrapted when, at Mechlin, 
M. Guarini let the antenna down to 69 metres above the 
sea level, i. e., to the level of several houses in Brussels round 


Fic. 14. 


about the Congress Column, the mean height of these houses 
being 18 metres, | 

This proves, according to M. Guarini, (1) that the 
antenna transmits radiations in planes normal to its axis; 
(2) that obstacles, such as houses, if they are numerous, 
completely stop the electric radiations. ! 

The maxirum :ength of spark of the coil used was 
25 centimetres. | 

The most interesting observation made in the course of 
these experiments is that the transmitter and the receiver 
with coherer, about which there was nothing special, were 
uot in communication with the earth or with any capacity 


fected battery means the solution of many difficult traction 
problems, the betterment of electric lighting, and the founda- 
tion of the new art of electric navigation. Electric tugboats 
will give new life to our canals, and with electric ferryboats, 
will revolutionise our harbours. Electric torpedo boats of 
swiftness and secrecy will make present naval armaments 
of deubtful protection. "- 

“The invention gives electricity a new foothold in its 
career of industrial conquest.” 

While we think that Dr. Kennelly has rather mi-imised 
the capabilities of the storage battery of to-day, we believe 
also that it will be well to let the lapse of time tell ite tale 
upon the new cells before accepting everything he says on 
the long sought and urgently needed light storage battery as 

pel. But here is the paper, and accumulator experte ean 
judge for themselves :— 


I take pleasure in bringing to the notice of the Institute, this 
evening, & novel type of storage battery, recently invented by 
Mr. Edison. " i 5 

In tice, the storage energy per unit mass of the modęrn 
battery: la from four to six watt-hours per pound of battery (8°8 to 
13:23 watt-hours per kilogramme). Expressed in another way, 3 
battery weighs from 124°5 to 186°5 lbs. per horse-power-hour at its 
terminals (75:5 to 113°4 kilos per kilowatt-hour). 

While it is possible to increase the energy per unit mass by 
making the electrodes very light, yet this is always found to be 
followed by a very heavy deterioration. 

Many attempts have also been made to perfect storage cells of 
the alkaline-zincate type, but the great difficulty of depositing zinc 
in coherent form from the solution, as well as the lack of a 
depolarizer that shall be insoluble in the electrolyte, has stood. in 
the way of this cell's success. 

Mr. Edison set himself the task of finding a cell which should 

the following advantages :— 
. 1. Absence of deterioration by f 
2. Large storage capacity per unit of mass 

3. Capability of being rapidly charged and discharged. 

4. Capability of withstanding careless treatment. 

5. Inexpensiveness. ; 

He believea that the cell here shown may claim these advantages 
in a very satisfactory degree. 

The negative pole or positive element, corresponding to the zinc 
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of a primary cell or the spongy lcad of a secondary cell, is iron. 
The positive pole or negative element, corresponding to the carbon 
of a primary cell or lead peroxide of a secondary cell, is a superoxide 
of nickel believed to have the formula NiO,. The cell is therefore 
a nickel-iron cell, a name which suggests the structural material— 
nickel-steel. The electrolyte is potash; viz., an aqueous solution 
containing from 10 to 40 per cent. by weight, but preferably 20 per 
cent. of potassium hydroxide, the freezing temperature of which is 
20° below zero Fahrenheit or—30° Centigrade. 

The initial voltage of discharge after recent charge is 1:5 volts. 
The mean voltage of full discharge is approximately 1'1 volta. 
The normal discharging current rate per unit area of active 
element (positive or negative) is 60 milliamperes 

sq. inch 


ATPperes 
sq. foot’ 


, or 8 64 


amperes 


or 0:93 . : 
sq. decimetre 


The storage capacity of the cell per unit 


of total mass of the cellis 14 watt-houra per pound or 30:85 watt- 
hours per kilo. Expressing the same statement in another way, 
the weight of battery per unit of electric energy at terminals is 
53:3 lbs. per electrical horse-power-hour, or 324 kilos per kilowatt- 
hour. The mean normal discharging power-rate per unit mass of 
total cell is 4 watts per pound or 3:82 watts per kilo, corresponding 
to a normal discharge period of 34 hours. The cell may, however, 
be discharged at a relatively high rate, in approximately 1 hour, 
corresponding to a discharging power-rate per unit of total cell 
mass of 12 watts per pound or 26°46 watts per kilo. Charging and 
discharging rates are alike. That is to say, the cell may be 
charged at the normal rate in 34 hours; or, it may be charged ata 
relatively high rate in 1 hour, with no apparent detriment beyond 
a somewhat lowered electrical charge effleiency. In other words, 
the cell does not appear to be injured by over-charging or dis- 
charging, and only suffers in electrical efficiency under such treat- 
ment. 

The positive and negative plates are mechanically alike, and can 
scarcely be distinguished by the eye. They differ only in the 
chemical contents of their pockets. The samples here exhibited, 
which are intended for automobile batteries, illustrate the construc- 
tion. Each plate is formed of & comparatively thin sheet of steel, 
0:024 in. (061 mm.) in thickness, out of which rectangular holes are 
stamped, so as to leave a grid or frame somewhat resembling a 
window-frame. In the plate here shown there are three rows of 
eight such rectangular holes or recesses, or 24 recesses in all. 

Each opening or recess is filled with & pocket or shallow box con- 
taining the active material. 'These boxes correspond to the panes 
of glass in the window-frame analogy. The panes instead of being 
thinner than the frame, as in an actual window, are thicker tban 
the frame, or project slightly beyond the surface of the steel grid. 
They are perforated with numerous small holes to admit the elec- 
trolyte, but entirely conceal the contained active material from 
view. All that meets the eye, therefore, in any of the plates, is 
the steel frame and its embedded windows” of perforated steel. 

The active material is made in the form of rectangular cakes or 

briquettes, and one such briquette is lodged in each pocket or 
" window pane of the plate. Each of the plates shown, therefore, 
supports, or contains, 24 briquettes of active material, all in rigid 
contact with its own substance. 
Each briquette is placed in a shallow, closely fitting nickel-plated 
box of thin perforated crucible steel, cut from a long strip of that 
material 0 003 in. (0:075 mm.) thick. A cover or lid of the same 
material is then laid over it, so that the briquette is closely 
enveloped by the sides and walls of its perforated steel box. The 
boxes are then placed in the openings or holes in the nickel-plated 
steel grid, and closely fit the same. The assembled plate is then 
placed in & hydraulic press, and subjected to a total pressure of 
about 100 tons. This pressure not only tightly closes the boxes, 
but it also forces their metal sides over the adjacent sides of the 
recesses in the steel grid, thus clamping the whole mass into a 
single solid and rigid steel plate with the hollow ' window panes” 
full of active material. The nickel-plating of both grids and boxes 
aidsin securing good permanent electric connections between them. 
The finished plate has a grid thickness of 0 024 in. (0:56 mm.), and 
a window or pocket thickness of 0:1 in. (2:5 mm.). This is the 
maximum thickness of the plate at any point, but being of steel, the 
plate has ample rigidity. 

The positive briquettes (zincs of a primary cell) are made by 
mixing a finely divided compound of iron obtained by a special 
chemical process with & nearly equal volume of thiu flakes of 
graphite. The graphite does not enter into any of the chemical 
actions, but assists the conductivity of the briquettes. The graphite 
is divided into very thin laminæ by a chemical process, and these 
are passed through sieves or screens so as to leave a size or area of 
flake that is much larger than the area of the perforation in the 
steel windows. The mixture is then pressed into briquettes in a 
mould, under a hydraulic pressure of about two tons per square 
inch. The briquettes have a surface area of nearly 3 in. by one 
4 in. on each face. 

The negative briquette (carbon of a primary cell) is made by 
similarly mixing a finely divided compound of nickel, obtained by 
special chemical means, with a nearly equal bulk of fine flakes of 
graphite and solidifying the mixture in a mould into briquettes of 
the same size as above. 

A suitable number of positive and negative plates are assembled 
together, being separated from one another only by a thin sheet of 

perforated hard rubber. 

The assembled plates are placed in a vessel or external containing- 
cell of sheet steel containing the potash solution, which, of course, 
does not attack steel. There was, however, much difficulty from the 
action of the potash on the soldered seams of the steel containing- 


vesscl After many trials, however, Mr. Edison found a solder 
which seems to be entirely unaffected by the alkali. 

In charging, the current is, of course, sent into the positive 
pole and its attached negative nickel plate, through the 
electrolyte, and into the positive plate of the iron com- 
pound which carries the negative pole. This current deoxi- 
dizes or reduces the compound to spongy metallic iron, and 
carries the oxygen through the film of electrolyte to the nickel 
compound, oxidising it to the hyper-oxide of nickel NiO,, a higher 
oxide than the peroxide. In other words, the charging current 
simply carries oxygen in the opposite direction against the forces of 
chemical affinity, from the iron to the nickel, aud stores the energy 
in the reduced iron, which is, of course, unaffected and passive in 
the presence of the potash solution. On discharge, the curreut 
passes from the positive pole through the external circuit to the 
negative pole and its attached iron or positive plate, and then 
through the solution to the negative, or superoxide plate. In so 
doing, the oxygen moves back against the current and partially 
reduces the nickel superoxide NiO,, while oxidizing the spongy iron. 
The energy of burning of the iron and oxygen which would be 
developed as heat in the ordinary chemical process is now liberated 
in the circuit as clectrical energy. 

The cell is an oxygen lift. Charging pulls the oxygen away from 
the iron, and delivers it temporarily to the nickel. The condition is 
then stable, until the circuit of the ce'lis completed. Discharge 
then allows the oxygen to fall back from the nickel to the iron with 
the natural aflinity of iron and oxygen. 

In the new Edison cell, on the other hand, the theoretical action 
of the potash solution is merely to provide the proper channel 
through which the oxygen ions may travel in one direction or the 
other— positive plate to negative plate in charge, and negative plate 
to positive plate in discharge. Consequently, the amount of 
solution needs only to be sutlicient to fulfil mechanical requirements. 
It is believed that the weight of solution will in practice be only 
about 20 per cent. of the plate weight or about 14 per cent. of the 
cell weight. In fact the cell may be worked in the same manner as 
the so-called primary “dry cells.” Moreover, if the solution should 
escape, or be carried away, by gasing in charging, the only detri- 
ment seems to be the loss of active surface thereby occasioned, and 
it will only be necessary to fill up the cells to the proper level with 
water from time to time as evaporation or gasing may lower the 
level. For the same reason the specific gravity of the electrolyte 
does not appreciably vary during charge and discharge. 

The briquettes of active material slightly expand on receiving 
oxygen, and slightly contract on delivering it, that is to say, the 
iron briquettes contract and the nickel briquettes expand during 
charge, while on discharge the iron briquettes expand aud the nickel 
briquettes contract. The level of the solution is in this way scarccly 
affected. The expansions and contractions of the briquettes appear 
to be well within the elastic limits of the spring-steel containing- 
boxes, and consequently the electric contact is always secure. The 
covers or sides of the window pockets merely approach to or recede 
from cach other slightly during charge and discharge. Fortunately, 
steel is a metal which possesses this mechanical elasticity jn a 
marked degree. 

The actiou of the charging and discharging current upon the 
briquettes seems to be transferred from their external surfaces 
inwards in a manner similar to the transfer of carbon and oxygen in 
the process of making malleable cast-iron in the furnace on the 
principle of cementation. No active material has been found to be 
ejected from the briquettes through the window perforations, even 
under deliberate over-charging and discharging. Such gas as is 
thereby produced makes its appearance on the external surface of 
the windows. 

If the nickel compound had no affinity for oxygen, so that energy 
was neither developed nor absorbed in the deoxidati^n or further 
oxidation of that substance, then the energy would be entirely that 
due to the energy of combination of oxygen and iron, stated to be 
79 7 watt-hours, and representing an electromotive force, theoreti- 
cally obtainable, of 1:47 volts. If the combination of oxygen with 
the nickel compound be exothermic or energy-releasing, then the 
watt-hours delivered (and the electromotive force) will be lessened 
by the energy necessarily paid back to break up the combination. 

If, on the other hand, the combination is endothermic, or energy- 
absorbing, then the watt-hours delivered (and the electromotive 
force) will be increased by the energy restored on breaking up the 
combination. Since the superoxide seems not to have beeu known 
hitherto, no information concerning its energy of combination is 
obtainable. The electromotive force of the cell seems to be so 
near to that of the union of iron and oxygen as to suggest that the 
nickel superoxide is not far from beiug neutral, or that the nickel 
compound has but little affinity for oxygen, although the superoxide 
appears to be quite stable in the cell. 

The new cell does not seem to be appreciably influenced by 
changes of temperature, and should stand a very low temperature 
without detriment. The electrolyte—potash—does not attack any 
or the ingredients of the cell, nor are any of the ingredients soluble 
therein. No local action occurs in the cell so far as has yet been 
observed, since the electromotive force is below that necessary to 
decompose water. 

The cell may be fully discharged to the practical zero point of 
electromotive force without detriment. In fact, a cell has not only 
been completely discharged, but recharged in the reverse or wrong 
direction, and after bringing it back to its originally charged state 
by proper restoration of the direction of chargiug current, the 
storage capacity remains unaffected. It would seem, therefore, 
that the cell should be capable of withstanding much abuse. 

Mr. Edison states that the negative plate (nickel) either charged 
or discharged, can be removed from a working cell and dried in the 
air for a wcek without appreciably injuring it, and when the plate 
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is finally replaced in the cell its charge is practically undiminished." 

The positive (iron) plate, if similarly removed from the cell, will 
be likewise uninjured, but it soon loses its charge by the oxidization 
of the spongy iron with accompanying liberation of heat and 
appreciable rise of temperature extending over a period of several 
hours. Oa replacing the electrode, however, in the cell the storage 
capacity is unaffected on recharge. 

As regards cost, Mr. Edison believes that after factory facilities 
now in course of preparation have been completed, he will be able 
to furnish the cells at & price per kilowatt-hour not greater than 
the prevailing price of lead cells. 


Having now considered the action and properties of the cell, a 


brief description may be given of the difficulties encountered in 
developing it. 

The phenomenon of passivity has probably kept inventors from 
findiug this cell in the past. Mr. Edison believes that of all the 
very numerous compounds of iron, and of which he has tried many 
hundreds, the particular compound which he prepares is perhaps the 
only one capable of being used. 

If the dried hydrates or oxides of iron, native or artificial, are 
subjected to electrolytic reducing action in any alkaline solution, 
they remain inert and unaffected. 

On the other hand, if finely divided iron, obtained by reducing a 
compound of iron under the action of a reducing agent, such as 
hydrogen or carbonic monoxide, is subjected to electrolytic oxidi- 
zation in an alkaline solution it is inert and cannot be oxidised. It 
assumes the well-known passive state. 

The same difficulty of passivity affecta the use of nickel or the 
negative element. Finely divided nickel, reduced from a nickel 
compound, remains inactive when subjected to electrolytic oxygen 
in an alkaline solution. The monoxide and the black-oxide or per- 
oxide are also inert. No oxide of nickel is active, or can be made 
active by electrolytic action, and the peroxide does not act as a 
depolarizer. 


The discussion which followed, in which Messrs. Mailloux, 
Steinmetz, Reber, Torchio, Dr. Keith, C. J. Reed, Entz, 
Hering, Lloyd and others participated, developed facts of 
unusual interest. Numerous questions were propounded, to 
all of which Dr. Kennelly made some reply. In one or two 
instances, as, for instance, the questions regarding the pro- 
bable drop of internal resistance in the battery, or how the 
drop in discharge voltage was manifested, he was compelled 
to reply that he did not know exactly, not possessing full 
data on the matter. 


CORRESPONDENCE. 


Storage Battery Traction. 


One cannot fail to have noticed of late the many and 
varied casualties (fatal and otherwise) that have occurred in 
various parts of the country, due to the adoption of over- 
head trolley lines for tramway traction; such casualties 
having no respect of persons, whether it be the man whose 
practical experience should make him careful, or whether it 
be the innocent pedestrian or the engrossed business 
man, &c., &c. 

Although our present knowledge of tlie causes, dangers, 
aud manipulation of electricity has, no doubt, a marvellons 
advantage in the development of its adaptation to almost 
everything one can mention, yet there are limits to such 
knowledge, for obviously “everyone ” cannot be born to be 
an * electrician," and thus thousands must pass through 
life, not ignorant, yet as innocent as though electricity had 
never been heard of and did not exist around them. 

It cannot be disputed that overhead systems are “ cer- 
tainly dangerous” from many points other than that of 
the electrical alone, and it must also be admitted that, made 
as ornamental as possible, yet it does not add to the general 
appearance of any town. 

I am perfectly certain that the most satisfactory method 
of tram or railroad propulsion is that of a local storage battery 
on each car, or train of cars, and that nothing whatever will 
beat it. Why, then, should it not excel ? 

The greatest obstacle to its adoption has been the 
enormous cost of the batteries and the maintenance of them 
in renewals, 

My suggestion is that the tramway companies would be 
tuking a step in the right direction towards very greatly 
reducing this expenditure if they were to obtain a license 
from the patentees of whatever type of cell they intend. to 


adopt, and manufacture their own plates on their own works, 
at first. cost, 


I do not see any reason why the patentees should raise 
any objection, as a royalty on the plates (or per ton of 
plates) so manufactured could be mutually agreed upon, 
aid, of course, suitable clauses would be inserted to pro- 


hibit the tramway company from selling the plates, such 


manufacture being for the company's use only. 

With regard to the cost of works plant required, I would 
strongly recommend a **Planté" type of plate for three 
re isons, viz. :— 

1. That the plant required is not nearly so large and 
intricate, or expensive, as that of the Faure" or pasted 
type. 

2. That for traction work “ Planté” plates are much 
more durable, although much heavier than the Faure plates. 

3. That the plates, being made of pure lead (and not 
alloyed), the refuse from old plates would have a commercial 
value. 

So far as my experience has gone, there is not any great 
obstacle in the question of the «weight propelled, but that it 
confines itself to cost of outlay and maintenance, and for 
large tramway companies a very great saving would be 
effected. 

* Electric storage traction” is by no means“ squashed,” 
as many would lead us to imagine, and the rapidly 
increasing number of automobiles tend to prove this fact, 
and open up a great possibility for the future. 

Undoubtedly a very great number of the trials with 
storage batteries in this country have failed signally, but 
there are always two sides to every question, and it is very 
doubtful as to what was the cause of failure, viz., (1) the 
high prices and cost of maintenance; (2) the treatment of 
the cells; (3) the stability and durability of the plates. 

At first sight the world of storage battery makers will 
strongly object to the suggestion of license, but I fully 
believe that, honestly speaking, they will admit it as a 
solving of the problem to both their own and the general 
public’s advantage. The positions are naturally 
antagonistic to the success of “ battery traction,” for when a 


traction company buy cells they must secure themselves by 


obtaining a guarantee for the cells and a rate of mainten- 
ance from the suppliers in order to realise their expenses. 

On the other hand, the suppliers have to risk the battery 
not receiving proper attention, and they secure themselves 
against possible contingencies, which may, perhaps, never 
occur, aud it is obvious that both sides are opposed or 
unwilling to trust the other. 

But if the patentees receive a royalty with no responsi- 
bility or risk, and the traction company obtain their 
material at first cost and unlimited renewals, I see no reason 
why both sides should not be in the best possible position, 
and thus bestow a boonon the general public by its adoption, 
as a safe means of locomotion, and the removal of the over- 
head system, and also the tearing up of roads for the under- 
ground systems, as in this case cables will be conspicuous by 
their absence. | 

Of course small tramway lines of only one or two cars 
would not appreciate the advantage, but the larger ones, 
which would require possibly a good many batteries per 
annum would fully realise the advantage. 

I trust this suggestion may fall into good hands and be 
carefully considered, as I firmly believe it will tend to remove 
great difficulties that have hitherto been a “damper” on 
„Storage battery traction.“ 

R. W. v. 


[Our correspondent seems to be unaware that his sugges- 
tion of tramway companies being their own manufacturers 
has been made before, but is it likely they could produce 
cells equal to those made by the people who devote their 
time and skill to that purpose? Perhaps the Edison storage 
battery, described on another page, is destined to solve the 
problem.—Eps. Erec. REv.] 


The Dadley and Stourbridge Tramway Power House. 


I wish to correct a correction which appeared in the 
Review for the current week in an article entitled,“ Points 
in the Design of Electric Power Plants.” The author states 
that “ Dudley and Stourbridge is credited with three cross- 
compound 100-K w. engines for a track of six miles, whereas 


— 
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the track is really about three miles, the other three miles 
being run on current purchased from the Dudley Corpora- 
tion station," 

Early last year this might have been true, except for the 
engines which are still tandem compound, but at the date of 
Mr. Dawson's paper, of which the article is a criticism, the 
Dudley and Stourbridge Company supplied 12 miles of 
track, leaving about nine miles to be supplied by the Dudley 
Corporation. 


Harts Hill, Brierley Hill, 
June 22nd, 1901. 


Robert N. Tweedy. 


LEGAL. 


GWYNNE AND ANOTHER v. MEDICAL EvLEctTRO-THERMIC 
GENERATOR COMPANY AND ANOTHER. 


In the King's Bench Division of the High Court of Justice on 
Wednesday the trial of this action came before the Lord Chief 
Justice and a special jury. The plaintiffs were Mrs. Agnes Gwynne 
and her husband, Mr. John Gwynne, of Kenton Grange, the Hyde, 
London, and they sued the Medical Electro-Thermie Generator 
Company, Limited, of 2, Staple Inn, and Mr. Arthur Edwin 
Greville, of the same address, to recover damages for personal 
injuries said to have been caused by the defendants or their 
servants while administering an electric bath to Mrs. Gwynne. The 
‘defendant company were the proprietors of the Greville medical 
electro-thermie generator, of which the defendant Greville is the 
inventor, and he is also the managing director of the defendant 
company. The defendant company pleaded that there had been no 
negligence on the part of their servants, and that there had been 
contributory neglivence on the part of the female plaintiff. The 
de fendant Greville pleaded, in addition, that there was no cause of 
action against him. Mr. Macaskie, K.C., and Mr. Walter S. Glynn 
ap peared for the plaintiffs; Mr. Jelf, K.C., and Mr. Alexander H. 
Carrington for the defendant company, and Mr. G. Spencer Bower 
for Mr. Greville. l 

In opening the case, Mr. Macaskre said the plaintiffs claimed 
damages for a most lamentable mischief which happened to the 
female plaintiff during the course of the administration of a 
newly-invented bath to which she was subjected with her consent 
some time on April 7th, 1899. Her husband, Mr. Gwynne, 
was a member of the well-known engineering firm of 
J. & H. Gwynne, and the defendants were a company whose 
business was to apply their treatment to patients. The peculiarity 
of the treatment was the application of immense heat to portions of 
the human body, which for that purpose were enveloped in a bath 
or cylinder. He believed in some cases the heat applied rose as 
high as 400° F., which was nearly twice the temperature of boiling 
water. The heat was developed by means of electricity. In 
April, 1899, Mrs. Gwynne was suffering from an obscure form of 
spinal disease, which had now been ascertained to be curvature 
of the spine and softening of the spinal cord. Eminent surgeons, 
including Dr. Broadbent, had been consulted. and by the advice of 
her doctor she made a trial of the defendant's system. Two baths 
were taken in which only the patient's legs were treated, without 
any evil effects, but on the occasion of the third bath, when 
the whole of the lower portion of the patient's body was dealt with, 
the defendants did not supply the proper wrappings, and in con- 
sequence of their representative, the son of Mr. Greville, not 
making proper inquiries, Mra. Gwynne sustained severe burns, 
which laid her up for some time and caused her much suffering. In 
the course of the correspondence it was suggested that the 
defendant's representative was not allowed to examine the manner 
in which Mrs. Gwynne had been prepared for the bath by means of 
towels, but the plaintiff's case was that he should have inquired and 
satistied himself definitely before he turned the electric current on. 
Instead of doing that he, however, only asked if she was comfort- 
&ble and all right. 

His Lornpsuip (to Mr. Macaskie): Will you tell me how the heat 
i8 applied? Is it by wires which run round ? 

Mr. MacaskiE: Yes. I understand it is so. 

Mr. JELF: We have one of the apparatus outside. 
it into Court at once. 

His Lorpsuip said he thought that course would be convenient, 
and the apparatus was brought in. 

His LonpsurP: At what voltage were the amperes applied ? 

Mr. Macaskig: I think it was at about 104. He then read the 
. evidence of Mra. Agnes Gwynne taken on commission, which was 
to the effect that in February, 1899, she came to stay at the 
De Vere Hotel, in London. She then had a slight cold, 
and called in her doctor. He advised her to take elec- 
trical baths. Her husband disapproved of them, but she had 
two baths against her husband's wishes. She had the first on March 
28th, 1899, when one of Mr. Greville’s men and a nurse were 
present. The bath was satisfactory. She had a second bath a day 
or two afterwards. Old Mr. Greville was present and a nurse. 
Pads were sent and stockings. Her doctor said that a course of the 
baths was desirable for her. Eventually she had a third bath on 
April 7tb, 1899. She had no pads, but she had lint stockings on, 
and towels down the sides of the legs. She asked Mr. Greville, 
jun., if she was all right, and he said she was, some few minutes 
afterwards the electricity was turned on, and it became so hot that 


We can bring 


she could not stand it. The bath lasted from 15 to 20 minutes. At 
the end of the bath, Mr. Greville, jun., asked her if she was 
satisfied. She thought she said she was all right. She felt very 
bid after Mr. Greville left, and went to bed. She remained ill for 
three months, and never left her bed. The blisters which ensued 
were very painful. She now felt the effect of the burns. 

Dr. ALEXANDER FINDLATER, examined by Mr. MACASKIE, said 
that prior to April, 1899, he had medically attended Mrs. 
Gwynne. She suffered from a spinal affection for two years before 
the accident. On April 8th the lady complained of burning and 
pain in the lower part of the body, and this gradually developed. 
In May he thought the lady would lose her life. The skin on the 
surface of the burns had not yet healed. He thought that the 
shock had done considerable injury to the lady’s general health. 

Dr. Buasson, of 23, Seymour Street, Portland Square, examined, 
said he had advised Mrs. Gwynne to take a course of baths, and the 
witness generally corroborated the evidence of the last witness as to 
the nature of the injuries the lady had received. The witness stated 
that he had a high opinion of those baths. If the padding had 
been properly done he believed the bath in question would have 
been as successful as the two previous baths which Mrs. Gwynne had. 

Prof. Victor HoRSLEx, F.R.S., examined, said he had examined 
Mrs. Gwynne about three months after the accident. She sutfered 
from a spinal disease of some standing. He found a large partly 
healed wound on the lady. He considered that the accident 
depressed her condition, and caused her suffering. 

Mr. JoHN Gwynne, one of the plaintiffs, and the husband of Mrs. 
Gwynne, examined, said he opposed his wife having the baths. 
He did not think that the baths agreed with her. After the 
second bath Mrs. Gwynne was very much exhausted. Mr. Greville 
assured him that there was no danger in the baths, and that 
if they did Mrs. Gwynne no good, they could not possibly 
doherany harm. (a receipt of that assurance, he did not object to 
his wife having a course of the baths. 

The hearing was adjourned. 


THE CCnA SUBMARINE TELEGRAPH COMPANY, LIMITED, v. THE 
West INDIA AND PANAMA TELEGBAPH COMPANY, LIMITED. 


In the Court of Appeal on \Wednesday, before Lords Justices 
Rigby, Collins and Romer, Mr. HALDANE, K.C., mentioned this case, 
which had been argued and decided on appeal during the last 
sittings. Learned counsel stated that a ditliculty had arisen in the 
drawing up of the order. Their Lordships had put a certain con- 
struction upon the words “telegraphic communication,” and as to 
that both parties were really agreed, but on other points relating to 
matters of serious importance there was a question whether the 
order as drawn really carried out the judgment of the Court. 

Mr. Kapy, K.C., on the other side, said the real question was 
as to the language in which the injunction granted was to be 
expressed. 

Lord Justice Ricnsy said he would consult with his learned 
brothera and fix a day on which the points at issue might 9s 
argued. 


British ELECTRIC Works Company, LIMITED, 


IN the Companies’ Winding-up Court on Wedneiday, beore Mr 
Justice Wright, the petition of Messrs. Samuel Walker, Limited, 
for the compulsory winding up of the British Electric Works Com- 
pany, Limited, was down for hearing. 

Mr. Eve, K.C., said the matter had stood over for a month in 
order to enable a scheme of reconstruction to be perfected. He was 
instructed that that had not yet been done, and that both parties 
were agreed that there should be another adjournment. "There was 
already a voluntary winding-up, and under it the reconstruction 
would be dealt with. 

His LorpsHip granted an adjournment for another month. 


BUSINESS NOTES. 


Books Received.— Journal of the Institution of 
Electrical Engineers for May.” Edited by W. G. McMillan. 
London E. & F. N. Spon, Limited. 4s. 

“Central Station Experiences," reprintedifrom "Power." New 
York: The Power Publishing Company. 1901. 

“ Electrical Designs," reprinted from the ‘‘ American Electrician.” 
New York: American Electrician Company. 1901. 


Copper.— Messrs. H. R. Merton & Co.'s fortnightly 
copper statistics again illustrate the rule of an alternate rise and 
fall. The drop recorded two wecks ago, both in stocks aud visible 
supplies, is partly corrected now by an advance of 455 tons in the 
former and 480 tons in the latter. 'The total decline on balance 
since the beginning of the year is, therefore, 1,608 tons in stocks 
and 1,629 tons in supplies. The approximation of the present 
figures of stocks to those for the corresponding dates of 1900 and 
1898 is very striking, a margin of £0 tons covering the differences.— 
Financial Times. 


Fire.—4A fire broke out at the Victoria Works of Messrs. 


Johnson & Phillips, at Charlton, on Monday afternoon, resulting in 
a building of one floor, 100 ft. by 40 ft., being partly burnt out, con- 
siderable damage being done to buildings, plant and stock. We 
understand, however, that the fire will not cause any delay in 
execution of ordera, as the firm are able to utilise other portions of 
their extensive premises to carry on the work. 
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Electrical Wares Exported. 


WEEK ENDING JUNE 5TH, 1900. | WEEK ENDING JUNE 4TH, 1901. 


Alexandria .. .. Value £218 Adelaide  .. PES Value £198 
Amsterdam i .. 305 Aden. Teleg. enable 105,520 
Bangkok S 23 " 74 Alexandria .. vs UN 131 
Beira. Teleg. mat. es .. 101 Amsterdam .. ʻa is . 117 
Bombay  .. PP sts .. 291 Bangkok  .. " 8 — 227 
" Teleg. mat. ix si 49 »^ Teleg cable .. .. 1,646 
Boulogne 25 as a 20 Beira. Telephones x a 17 
Buenos Ayre3 EA E e BI Brisbane  .. B ive S 36 
T Teleg. wire  .. 54 Buenos Ayres 2i 5 . 475 
Calcutta ee s .. 286 ‘i Teleg. mat. 639 
" Teleg. wire .. . £07 Calcutta .. T xè . 416 
Cape Town ane oe 281 Call;o Teleg. cable. .. 975 
Chinde E " .. 1 4 Cape Town we és 78 
Colombo  .. ia " .. (2110 5 Telcg. mat. d 21 
Copenhagen. Teleg. mat. 101 Copenhagen. Teleg. wire .. 131 
Durban 2 e „„ 74 Durban oe irs 23 .. 1,161 
Gibraltar. Teleg. mat. .. m £5 " Teleg. mat. v ie 1,862 
Gothenburg.. 3 - E" 11 Fremantle .. ae ce .. 1,963 
Hamburg. Teleg. mat. .. 400 "n Teleg. cable .. E19 
Hankow 2s a m ac 20 55 Teleg. mat. se 21 
Hiogo.. ie - à us 90 Gibraltar. Teleg. apparatus .. 60 
Ly tleton . i " wes 75 Halifax. Teleg.cable .. .. 8,000 
Madras iis T" "s .. 370 Hamburg A s dd 50 
O-teud i is as .. 350 " Teleg. mat. .. .. 980 
Riga .. bs vs scs oe 82 Hiogo 7 Se x ae 32 
Rio Janeiro.. vs S " 30 Hong Kong .. e 855 x 81 
Hotterdam. Teleg. wire zo 34 Kure. Teleg. cable Se .. 1,088 
Rouen : ne ve os 76 Lisbon m vs v» .. 150 
St. Petersburg .. m . 430 M dras xs ok ee "T 10 
Shanghai si T sp 45 Malta ws zw v <a 60 
5 25 tons old teleg. wire — a Teleg. mat. x vs 60 
Singapore. Teleg. mat... .. 482 Melbourne .. i ix .. TBG 
Sydney 85 i ks . 779 Nagasaki và 5s T 51 
m Teleg. mat. M . . 1,910 New York .. E Um .. C84 
Tokio . 255 Se Ae 38 Odessa ey ss we 23 75 
Valparaiso .. " oe .. 119 Oporto es ee x e 15 
Ostend "^ ^ «x . . 178 

Sinta Cruz Fe Vs 91 

bhanghai .. M AM .. 120 

j 75 tons teleg. wire .. — 

Singapore he es vs 29 

Bydney s 93 - . 571 

" Tcleg. wire an S 1770 

, Valparaiso .. T - .. 1607 

Vizo. Teleg. mat. -— es 58 

Wellington .. T 855 .. 1,826 

Total as £8,855 Total £129,036 


Foreign Goods Transhipped. 


Rio Janeiro. 25 tons teleg. wire — Brisbane. Teleg. apparatus 


Stockholm. Telep. Value 470 Value £638 
Durban. 30 cwt. telep. wire i — 

| Fremantle. Elec. machinery .. 1,804 

Total S £70 | Total . . £2,442 

Bankruptcy Proceedings. — & general meeting of 


creditors was held at the London Bankruptcy Court on May 31st, 
under the failure of John Evelyn Liardet, Hyde Park (Gate, who 
has been engaged in experiments with, and developing, marine, 


electrical and hydraulic patents. The particulars of the failure have 


frequently appeared in these columns, both in relation to the 
debtor's public examination and to the scheme of arrangement enter- 
tained by the creditors. The chairman said an order of adjudication 
had now been made against the debtor, and the businers of the 
meeting was to appoint & trustee and committee of inspection to 
wind up the estate in bankruptcy. After some discussion, Mr. 
Flaxmau Haydon, chartered accountant, Union Court, Old Broad 
Street, E.C., was appointed to the post of trustee, and a committee 
of inspection was also elected. The statment of affairs filed under 
the proceedings, shows liabilities £5,647 6s. 9d., and assets valued 
at £19,000. Mr. C. E. Soames appeared for the debtor, and Messrs. 
Grcen & Tapp for creditors. 


Liquidation.—A meting of R. Waygood & Co., Limited, 
will be held at Falmouth Road, Great Dover Strect, S.E., on July 
2nd, to hear an account of the winding-up from the liquidator. 


Catalogues and Lists. As we mentioned a week or two 
ago, the Bullock Electric Manufacturing Company and the Wagner 
Electric Manufacturiug Company, of America, have eonsolidated 
their sales departments. A formal announcement is being made in 
a neat little pamphlet with the title “ A Step Forward." 

Messrs. Taylor & Challen, Limited, of Birmingham, have issued 
a circular of their double-crauk press for cuttiug-out, stamping and 
embossing sheet metal. 

Mr James Littauer, of Cross Street, E.C., sends us his latest 
priced lists of several ty pes of fan motors for direct and alternating 
current; also small motors and speed regulators. 

Messrs. Allan & Adamson, Limited, of Ashstead, Surrey, send us 
a couple of circulars of their Allan” accumulators. 

The GE. Co, Limited, has issued its 1901 list of“ Freezor” 
clectric fans for direct and alternating currents and for public and 
other buildings. Illustrations and prices of desk, bracket, ceiling 
and other fans are shown. 

Messrs. D. Bruce Peebles & Co., of Edinburgh, have brought out a 
good list, in which they lay before the reader views and description 
of the various departments of their works where the manufacture 
of electric motors, generators and other machinery is carried on. 
A thick eramelled paper, careful arrangement of the letterpress and 
blocks, and good printing give the catalogue an appearance of sub- 
stantiality. The opening page contains an array of the names of 
eleetrical stations and factories where P.P.P. plant is working. A 
general specification of the motors from 1—150 B.H.P. is given. 
Sizes, weights, prices, and so on, are stated in tabulated form. 
Multipolar generators from 10 —500 kw. are also detailed, and they 
are illustrated combined with Willans, Belliss, Browett, and 
Sentinel type engines. Balancers for three or five-wire systems, 
crane motors and controllers of crane work (6—80 B. n. P.), motor- 


driven pumps and fans, plating dynamos, geared motors, &c., are 
all well shown and brietly described. 

The G.E. Co., Limited, have issued a new instrument list, which 
is Section M of their general catalogue. The "Stanley " ammeters 
and voltmeters of several types are shown, also the Stanley 
d'Arsonval moving coil, Cardew, Kelvin and other measuring 
instruments. The Aronelectricity meters, Holmes cut-outs, Stanley 
Junior ditto, time switches, testing instruments, portable and 
automobile instruments, and a large variety of other apparatus of the 
kind is detailed and illustrated. 

Messrs. Francis & Spilsbury, of 20, Bucklersbury, E.C., have been 
appointed sole agents in the United Kingdom for the sale of Messrs. 
Mohr & Federhaif's manufactures, which include steam, electrical, 
and hand cranes, lifts, weighing machines, blowers, &. The firm 
have sent to us a small booklet showiug some of their manufactures, 
and also a set of photos, illustratiug various cranes (electrical and 
steam) that they have supplied to different paris of the world. 
Messrs. Mohr & Federhaff have large works at Manuheim, Germany. 

‘he Improved Electric Glow Lamp Company has issued an illus- 
trated circularinwhichthe Sterling direct current motorsare described. 

A list brought out by the Waltham Art Metal and Engineering 
Company shows in colours some of their artistic switches, also the 
showrooms at Buckingham Gate. 

A list of electric safety lamps for minera is being circulated by 
the Sussmann E M.L. Company, Limited, also a reprint of a paper 
recently read by Mr. W. O. Wood on the Sussmaun lamps, with 
which he has had practical experience in the Murton collieries, 
showing the safety and lighting efficiency of the lamps. 


Electricity on H.M.S. “ Ophir.” —Before this vessel 
started on her historical voyage she was fitted with a large number 
of electric fans supplied by the General Electric Company (1900), 
Limited, who also furnished a large quantity of silver-plated pen- 
dants, standards and brackets for the State rooms ; also electric irons, 
curling iron heaters, ship radiators, Apollo“ radiators, and all 
manner of other electrical stores; and about 7,000 Robertson 
lamps varying from 5 to 32 c.r. 


Fire Prevention.—At the Berlin International Fire 
Congress this week the British Fire Prevention Committee is repre- 
sented by a deputation comprising Mr. Edwin O. Sachs (chairman), 
Mr. Max Clarke, Mr. F. R. Farrow, Mr. F. Hammond (district 
surveyor, Hampstead), and Mr. Ellis Marsland (district surveyor, 
Camberwell). The deputation will be taking the opportunity to 
examine the general arrangements as to the working of the Building 
Law at Berlin, as well as the influence of the new theatre, factory 
and workshop regulations upon modern structures in tbat capital; . 
and they will, on their return journey, visit the city of Hamburg, 
with a view to studying the general fire protective arrangements of 
the port and the more recent forms of warehouse construction which 
have been adopted in that city. On Thursday the deputation was 
to attend the opening of the Congress, held in the new Houses of 
Parliament. Ofthe four opening addresses, one was by Mr. Edwin 
O. Sachs, on the organisation of the Committee and its investiga- 
tions in fire-resisting materials. The afternoon was to be occupied 
with visits to electrical factories. The professional part of their 
visit will terminate on Monday night; and the results of the 
observations made, as embodied in a report, should prove highly 
instructive reading. ` : 

The attention of the British Fire Prevention Committee havin 
been called to the fact that the curious lack of enterprise on the 
part of the English fireproofing and fire appliance trade has resulted 
in this country beiug scarcely represented at the Berlin Interna- 
tional Fire Exhibition, steps have now been taken to see that Great 
Britain is at least represented by some scientific exhibits. A large 
stand has, in fact, now been retained by the Committee to show photo- 
graphs, plans, &c., of such materials and systems of construction as 
have been before the Committee for investigation, and a number 
of models are also being sent to Berlin. Further, some large plans 
and drawings of London fires are being shown, together with a very 
interesting collection of old insurance plates. Although the British 
Fire Prevention Committee has from patriotic motives tried to step 
into the breach at short notice with exhibits arranged from a 
Scientific point of view, the lack of enterprise on the part of the 
trades concerned is highly regrettable, as the natural result can 
only be that much of the business to which Great Britain might well 


lay claim must again drift into the hands of the more energetic 


foreign competitors, who have taken the pains to show what they 
can do in meeting the requirements of fire protection. An Exhibi- 
tion of this description has particular iutluence on visitors from the 
Colonies, and from countries such as Russia, Turkey, aud the South 
American Republics, aud if individual firms do not see their way to 
participate in exhibitions, the petty jealousies and rivalries should 
at least be so far overcome as to allow of an economical “ collec- 
tive exhibit, so that the credit of the industries is upheld and a 
loss of trade prestige avoided. The remarks of the Paris Exhibi- 
tion Commissioners in respect to the lack of initiative in foreign 
trade exhibitors can only too truly be repeated regarding this unfor- 
tunate case of industrial apathy at Berlin. 


For Sale.—Our business pages contain particulars of 
engineering and electrical plant aud apparatus to be offered 
for sale by auction by Messrs. P. Huddleston & Co., at the works of 
the International Explosive Company, Benfleet, on June 20th. 
Details are also given of a large quantity of electrical plaut and 
machinery which will be offered for sale by Messrs. Wheatley Kirk, 
Price & Co. at the Broadheath Engineering Works of the Edison and 
Swan Company at an early date. Messrs. H. Steele & Son will sell 
certain electrical and chemical plant of the Pha:nix Process Trust at 
Milton on June 18th, and Messrs. Wheatley Kirk will offer & large 
quantity of engineering plant for sale at Leeds on June 12th and 13th. 
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Glasgow Exhibition.—In our issue of May 24th, we 
stated that Messra. A. and P. Steven are showing electric and other 
driven pumps. This, however, was a slip of the pen, as Messrs. 
Steven’s exbibit consists of an electric passenger elevator, electric 
goods hoist, hydraulic passenger elevator and two belt-driven hoists. 


Imperial Theatre.—This theatre is lighted entirely by 
electricity. The chief source of light in the auditcrium is from 
lamps fixed behind sheets of amber glass in the ceiling, producing 
an effect of warm suushine, and by secret lighting from long electric 
battens behind the cornices, electric torches are fixed round the tier 
fronts, and hauging lights of classic design are suspended from the 
marble walls. The whole of the electric lighting, both for the «tage 
and front of house, as well as the wrought-iron and glass ceiling, arc 
lamps, fireproof curtain, &c., was carried out by Messrs. Vaughan 
rer Brown, Limited, under the supervision of Mr. G. C. Vaughan, 
A.M.LE.E. 


Larceny.—At Clerkenwell, on May 4th, before Mr. 
McConnell, K.C., and other justices, George John Gibson was 
indicted for obtaining 39s. from the manager of the Westminster 
Supply Corporation by false pretences Mr. Lawless appeared for 
the prosecution; Mr. E. Austen Farleigh for the prisoner. It 
appeared that on May 1st, one William East, a newsagent, who was 
driving in a wagon in Knightsbridge, was injured by the fall of a 
pole belonging to the Westminster Electric Supply Corporation. In 
the afternoon of the same day he requested the prisoner to write to 
the Corporation to inform them of the injuries, and to ascertain 
whether they were prepared to make any compensatiop. On the 
following day, East received a reply from the manager, who 
requested him to send a doctor's certificate as to the injuries. East 
showed this letter to the prisoner on the following Wednesday, and 
sent him again to the manager to ask for compensation. According 
to East's evidence, he did not authorise him to receive any sum 


from the manager. On Monday, May 6th, the prisoner received the 


sum of 30s. from the manager, and signed a receipt for the same on 
behalf of East in full satisfaction of his claim. He never produced 
this receipt to East. The manager, who was called as witness, stated 
that the sum of 30s. had been suggested by the prisoner. The 
carman who had been injured at the same time received only 30s. 


According to the prisoner, who was called to give evidence on his ' 


own behalf, be had been authorised by East to make the best terms 
he could with the Corporation. He also stated that he had offered 
the 30s. to East, but had not paid it owing to lack of moral courage. 


When he was arrested under warrant and charged with the offence, : 


he said: “ I expected that; I was a fool to have anything to do 
with it." The jury, after deliberating for about half an hour, found 
the prisonor guilty of larceny. He was sentenced to imprisonment 
in the second division for three calendar months. 


Tests of Turbo-Alternators.—Messrs. C. A. Parsons 
and Co. send us a copy of a test conducted by Prof. Ewing, F.R.S., 
at the works of the Cambridge Electrie Supply Company. The 
object of the test was to ascertain if any deterioration had taken 
place during the year's work, and its result was to confirm the claim 
of the makers that these machines do not deteriorate through wear. 
The figures which were obtained as to relation of the consumption 
of steam in pounds per hour to the output in kilowatts, give satis- 
factory evidence that the machine tested, working under the condi- 
tions of everyday use, retains its character as a highly efficient 
electrical generntor. Prof. Ewing states that the efficiency is well 
maintained when the load is reduced even to one-fourth or less of 
its normal amount. We understand that Messrs. Parsons have 


recently taken an order for a turbine engine for delivery to Milan, 


capable of giving power to a 2,000-kw. dynamo (equal to about 
9,000 r.H.P.) being built by Messrs. Brown, Boveri & Co, of Baden, 
Switzerland. The contracted time for delivery is 10 weeks from 
receipt of order. 


Trade Announcements.—Mr. G. W. Clarke, “ electrical 
consulting engineer and contractor,” asks us to announce that he has 
recently opened a branch office and showrooms at 15, High Street, 
Grays. He has obtained a large number of orders for fitting up 
various shops, &c., shortly to be connected to the new supply 
mains. Mr. Clarke has obtained the contract for the supply of 
incandescent lampe for the coming year to the London and India 
Dock Company. 

The head offices of Messrs. Crompton & Co., Limited, will be 
removed on June 10th to Salisbury House, London Wall, E.C. 

Messrs. Julius Sax & Co., Limited, have removed their offices and 
stores from Camberwell to 51, Rupert Street, Coventry Street, W. 
They will thus have a West-End supply house, of which they have long 
recognised the necessity, and it will be equipped with a large stock 
of every requisite for electric bell and telephone work, also a stock 
of electric lighting materials of all kinds. The firm we understand 
to be the parent firm of Julius Sax & Co., established in 1855. Lists 
of high voltage fittings, electrical novelties, and so forth will be 
issued in a few days. 

Messrs. John Menzies & Co. announce the entire transference of 
their business in Edinburgh from their old premises in Hanover 
Street to the new buildings in Rose Street, Edinburgh, which have 
been in course of construction for them during the last three years. 

Messrs. Johnson & Phillips have opened a new London warehouse 
for the direct supply of their cables to the trade in the West End 
and other parts of London, at 37, King Street, Covent Garden, 
W.C. The same firm has also opened a new mechanical rubber 
department. This additional factory is fitted with the very latest 
rnachinery, driven electrically. 


West Bromwich.—The Electric Lighting and Powe: 
Committee of the Town Council has entered into an arrangement 


with Messrs. Whittaker Brothers, wiring contractors, for the pro- 
vision by them, at their own risk and charge, of a good stock of 
fittings in the electrical storeroom in the Market Hall for the con- 
venience of customers. 


Westinghouse Integrating Wattmeters.—The London 
Guzette, of May 21st, reports that the Board of Trade approve (May 
17th, 1901) of the pattern and construction of the Shallenberger 
alternating .current integrating wattmeter for the measurement of 
electrical energy when supplied on the constant potential alter- 
nating current system; and also that they further approve of the 
means provided for fixing these meters and for connecting them 
with service lines. The meter, specifications, and instructions were 
deposited at the Board of Trade by the British Westinghouse 
Electric and Manufacturing Company, Limited. 


Zschocke's Cooling Towers.—We recently reproduced 
a photograph of the steam dynamos installed by Messrs. Scott and 
Mountain for traction at the South End station of the Birkenhead 
Corporation. The accompanying illustration shows the cooling 
tower installed by Messra. Doherty & Donat, of Manchester, to cool 
the condensing water used in connection with the above engines. 
The main feature of this type of cooling tower is the method of dis- 
tributing the water in thin films over a large surface by means of 
successive layers of wood battens; these are slightly inclined, 80 as 
to catch the falling drops of water, and their lower edges are 
serrated so as to form dripping noses,” from which the water drips 


on to the next layer of battens. The cooler shown is of the closed 
or chimney type, giving a strong upward draught without fans; 
open coolers, with louvers at the sides, are also made. The average 
of readings taken at Birzenhead over 17 consecutive days, which 
are before us, shows that a vacuum of 26:9 in. of mercury was 
maintained, while the circulating water leaving the surface con- 
denser at 95:6" F. was cooled down to 66:6? F. in the cooling tower. 
We are informed that 35 electricity works have been equipped with 
these coolers; and that over 600,000 1. H P. in all have been 
supplied. 


ELECTRIC LIGHT AND POWER NOTES. 


Barnbougle Castle.—Lord Rosebery is having an instal- 
lation put in at Barnbougle Castle. The generating plant con- 
sists of a 20-B.H.P, " Hornsby-Akroyd” oil engine, a Parker” 
dynamo of 100 amperes, 160 volts, at 770 revolutions per minute. 
There are also 60 cells of the Tudor type. The number of lights 
throughout will be about 200. Messrs. Anderson & Munro, Edin- 
burgh, are the contractors. 
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Birkenhead.—The Electricity Committee have decided 
to recommend that the salary of Mr. Wm. Bates, city electrical 
eugineer, be increased from £300 to £500, as from the first of the 
present year. The Committee have also resolved that application 
be made to the B.O.T. for a provisional order authorising the Cor- 
poration to supply electrical energy for public and private purposes 
within the districts of Higher and Lower Bebington and the dis- 
trict of Prenton. 

Application is about to be made by the Electricity Committee for 
permission to borrow £40,000 for the following purposes in con- 
nection with the electric lighting service of the town:—For costs, 
charges, and expenses incurred in excess of amounts already sanc- 
tioned. £2,430; for providing additional generating plant at 
Bentinck Street works, £11,270; for generating plant to supply the 
south end of the borough, £5,000; for feeder and distribution 
mains for the Rock Ferry district, £8,000; for distributing mains in 
other parts of the borough, £7,500; for service mains and connec- 
tions, terminal boxes, &., £3,000; for arc lamp mains, lamp pillars, 
lamps, and switch pillars, £2,000. 


Blackburn.—The sixth annual report on the working of 
the electricity department of the Blackburn Corporation, just issued 
by Mr. A. S. Giles, the electrical engineer, shows that the receipts 
for the year were £14,455 3s. 5d., as against £11,843 10s. in the 
previous twelve months. The expenditure was £9,383 1s. 10d. 
against £7,135 Os. 2d., and the gross profit £5,082 1s. 7d. After 
payiug interest on capital and sinking fund, there remains a net 
profit balance of £273 7s. 8d. as against £19 1s. last year. The cost 
of generating in the works has been reduced from 1:65d. per unit to 
1:32d., and the total cost, including management and distribution 
to consumers, from 2 07d. to 178d. per unit. The total output from 
the works for the year was 1,159,861 Board of Trade units sold. 
Mr. Giles does not advise any reduction in the tariff of charges, 
having regard to the high price of coal, but counsels a revision of 
the present rents for meters. 


Bridlington.—4At the monthly meeting of the T.C., held 
on the 29th ult., the Parliamentary aud General Purposes Committee 
advised the Council that it was not an opportune time to carry out 
the Electric Lighting Order. The matter was raised in committee 
in consequence of a letter from the National Electric Traction 
Company, relating to the proposed agreement with the Flamborough 
and Bridlington Light Railway Company, and an extension of two 
years was recommended. 


Canary Islands,—The British Consul in his report on” 


the trade during 1900, remarks that owing to the more general use 


ofthe electric light, the consumption of petroleum in these islands 
is becoming less each year.” 


Chorlev.—The L.G.D. has sanctioned a £21,300 loan for 
electric lighting purposes, and £7,646 for a refuse destructor. The 
Council has arranged to interview the Lancashire Electric Power 
Company, aud obtain terms for supply of electricity in bulk. 


Cirencester.— At a meeting of the U.D.C. held on the 
30th ult. the Lighting Committee presented a report on the question 
of supplying the town with electric light. After reviewing the 
subject, the Committee said they were of opinion that it was 
desirable to establish electric lighting, and they recommended that 
& provisional order be applied for. 


Colchester.—Notice has been given that the Borough 
Council will apply to the Board of Trade for permission to alter 
the standard pressure from 210 volts to 420 volts across the outer 
wires and from 105 to 210 volts across the consumers’ terminals, 


Dover.—The annual staff dinner of the Dover Electricity 


Supply Company was held on May 30th under the presidency of Sir 
William Crundall. 


Eecles.— The borough electrical engineer has submitted 


to the Public Lighting and Electricity Supply Committee an 
estimate of the capital cost of the erection of plant for the supply 
of electric energy for tramway and lighting purposes, and it was 
resolved to authorise the Committee to proceed with the preparation 
of the necessary plans aud estimates for submission to the L.G.B. 
with an application for their sanction to borrow £21,000 for electric 
light extensions. Tho Committee further resolved that the Salford 
Corporation be informed that the Council is prepared to supply 


the electric energy for the working of the tramways in the borough 
at 2d. per unit. 


Epsom.—The U.D.C. has decided to engage a resident 


electrical engineer to supervise the erection of the Council's gene- 
rating station, &c , at a salary of £3 weekly. 


6lasgow.—Mr. Chamen, the engineer, in a supple- 
mentary report to the Council on electricity charges, states that 
"the one hour and under” consumers have cost about £164,780 in 
capital expenditure and produce a revenue of £6,208, or 37 per 
cent. Consumers over one hour, excluding theatres, churches, and 
power, have cost about £178,578 in capital expenditure and produce 
a revenue of £46,154, or 96 per cent. The estimate for next year 
being 9,000,000 units sold, would produce £104,000 and expendi- 
ture £:5,000. He points out that this quantity, compared with 
some 6,000,000 units last year, will fequire to be sold to prevent a 
deficit, as the Corporation stand committed to further capital 
expenditure which will increase the interest by some £10,000. 

The treasurer of the Electricity Committee reports that the 
receipts for the current year from June Ist, 1900, to May 1st, 1901, are 
£59,760, compared with £47,125 for the corresponding period last 
year. It is expected that this increase of £12,635 may yet amount 


to some £15,000, as the department have had to supply over 
2,000 units every evening during May for the lighting of the 
Exhibition. 


Goole.—The Board of Trade have granted a provisional 
order to the U.D.C. for the supply of electricity. The maximum 
price to be charged to consumers is fixed at 11s. 8d. per quarter for 
any amount up to 20 units, and for each unit over 20 an addi- 
tional 7d. 


Grays.—At the Urban District Council meeting on 
May 23rd, Mr. Preece, the Council's electrical adviser, wrote recom- 
mending Mr. E. T. Long, formerly in their office, as resident 
engineer at the Grays works. After discussion it was ultimately 
decided to advertise for a resident engineer. 


Hoylake and West Kirby.—The municipal electricity 
works are to be publicly opened to-morrow (Saturday). 


India.— With reference to the statement which appeared 
in our issue for April 26th, regarding the lighting of the Boer 
prisoners’ huts at Ahmednagar, Messrs. Turner, Hoare & Co., 
engineers and contractors, of Bombay, ask us to state that the con- 
tract for the whole of this installation has been given to them. 


Kimberley.—The Borough Council lately discussed the 
electrician’s report, having reference to electric lighting after 1 am., 
and amalgamation of the two systems. It was resolved to refer 
the matters to the lighting committee for consideration and report. 


Laneaster.—.t the meeting of the T.C. on May 29th, 
it was reported that the profit on the electric lighting department 
during the past year wae £427 93.3d., compared with £1,000 from the 
gas. The decision of the committce not to sell the powers to con- 
struct the electric tramways in the borough was confirmed. 


Leigh.—The Corporation are making considerable exten- 
sions of their electricity mains. 


Liverpool.— Application has been made to the L. G. B. 
by the Corporation for sanction to borrow £300,000 for electric 
lightiog purposes. The L.G.B. inquiry regarding the loan was 
opened on Wednesday. 


London.—SotrHwank.—The City of London Electric 
Lighting Company, Limited, says the City Press, intend applying to 
the B. of T. for & provisional order empowering them to supply 
electric energy for all purposes in the borough. 

GREENWICH, S.E.—The Borough Council has disapproved of a 

rovisional order being granted to the City of London Electric 
ightiug Company, Limited, to supply electric energy for all pur- 
poses in the borough. 


Manchester.— The Electricity Committee have appointed 
Mr. W. E. Warrilow as junior mains assistant at a salary of £120 
per annum; Mr. E. A. Uttley as shift engineer at Dickinson Street 
station at a salary of £150 per annum; and Mr. E. Bolton to the 
position of assistant in charge of sub-stations at the salary of £200 
per annum. 


Paraguay.— In his trade report for the year 1900, Mr. 
Consul Gosling says: “A concession has been given to a North 


Americau company for lighting the town of Asuncion by elec- 
tricity." 


Perth.—The municipal electricity supply works were 
inaugurated on Saturday last. The scheme, which is now 
completed, has been carried out at a cost of 430, 000, and 
is a much more extensive one than was at first proposed. 
The undertaking has been carried out under the guidance 
of Mr. Hawtayne. The works are situated on the Harbour 
Road adjoining the river Tay. The buildings have been designed 
with a view to facilitate the carrying out of future extensions for 
lighting and traction, the plant erected at present being for lighting 
purposes alone. The shaft is so situated and constructed that it 
can be utilised when required as the chimney of a refuse destructor 
for destroying the town's refuse. There are three water-tube 
boilers, each capable of producing under normal conditions 
6,000 lbs. of dry steam per hour at 200 lbs. pressure. These 
boilers are supplied with fittings of Messrs.  Hopkinson's 
manufacture, and are provided with all necessary safety, isolating 
and other valves. There are two feed pumps, one being a steam 
pump and the other being a motor-driven pump, which can be 
worked from the storage battery if necessary. In the main flue isa 
Green's economiser. An independent surfacé-condensing plant is 
provided, cooling water being obtained from the river Tay. There 
is a 2,000-gallon feed tank. The steam dynamos were supplied by 
Messrs. Bruce Peebles & Co., and they consist of dynamos of their 
own make, direct-coupled to high-speed engines by Messrs. Willaus 
and Robinson. Onc of these steam dynamos is capable of 
developing 75 xw. at 460 revolutions per minute; the other two are 
for 200 kw. at 350 revolutions. The dynamos have been designed 
for either traction or lighting purposes. A set of four motor 
balancing motor-generators and boosters have been installed, also 
of Messrs. Bruce Peebles & Co.'s make. The switchboard, supplied 
bv Messrs. Lowden Bros. & Co., is built up in panels of enamelled 
slate, and provided with all the latest improvements. The 
storage battery (L. P. S.) has a capacity of 600 ampere-hours 
when discharged at the rate of 200 amperes for three 
hours. The feeders, distributors, &c., have been supplied by 
Callenders Cable Company. The feeder cables are armoured con- 
centric cables laid direct-in the ground. The distributing cables 
are laid in a wooden trough filled in with bitumen. The service 
cables are armoured and laid direct in the ground. The original 
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contract was for 45 arc lamps, but this has since been increased, and 
the number now provided is 67. Each of these is of about 
1,000 c.p., and each post is provided with two incandescent lamps. 
Cross arms will be provided on the columns in Nouth Street to sup- 
port the trolley wires, and the necessary switching gear is con- 
tained in the bases. These columns were specially designed by Mr. 
Hawtayne, and supplied by Messrs. Lucy & Co., Limited. About 
84 gas columns are being adapted for incandescent electric 
lighting. A good deal of ceremony accompanied the formal open- 
ing, which was attended by a large and representative com- 
pany. The station was formally opened by Lord Provost Mac- 
gregor, who was presented with a golden key by Mr. 
Hawtayne. The guests then gathered round the engines 
to witness a further ceremony. The first engine was turned on by 
the Lord Provost amid loud cheers, and the second by Sir Robert 
Prullau, who afterwards called for three cheers for the undertaking. 
On the call of the Lord Provost, Mrs. Wright, the wife of the 
convener of the committee, then switched on the light, aud was 
afterwards presented with a gold bracelet by Mr. Callender, of the 
Callender Cable and Construction Co., Limited, on behalf of the 
contractors as a souvenir of the occasion. Councillor Slieve switched 
on the light to the street lamps. 

At a cake and wine banquet which followed, a number of toasts 
were proposed and responded to, Mr. Hawtayne replying on 
behalf cf the engineers. 

Mr. Callender replied on behalf of the contractora. 

Or behalf of the Town Council aud a few friends, the Lord 
Provost presented the Convener of the Electric Lighting Committee 
with a silver salver and a purse of sovereigns, and in doing 80 
referred to the great work done by him. 


Rosario.—In his annual trade report for 1900, Mr. 
Consul H. M. Mallet says tuat among the things that offer a fairly 
safe investment for capital is “electricity, more especially in the 
way of lighting and tramways." 


St. Helens.— The town clerk has been instructed to 
apply to the L G.B. for sanction to borrow £16,500 for additional 
electric lighting plant. 


Spain.—A central electric lighting station is being estab- 
lished in the town of Redondela (Pontevedra) The water power 
of the River Verdugo is being utilised. 


Sunderland.—At the meeting of the Lighting Com- 
mittee on Friday last, Mr. J. F. C. Snell, the electrical engineer, 
submitted his annual report, from which it appearcd that there was 
a net profit on the year of about £1,200. This is more than was 
anticipated. 


West Ham.—.s a result of an exhaustive inquiry into 
the repeated breakdowns of the electric lighting plant of West 
Ham, the local Lighting and Tramways Committee of the Town 
Council report that they are forced to the conclusion that the 
damage to the plant was maliciously caused, and that they have 
given instructions for all that is possible to be done to discover the 
culprit. Among specitic cases cited by the contractors are the 
following: Hemp jammed into the o:lways, wilful shutting down of 
stop-valve, forcing of a couple of bolts into the gear box, purloining 
of tools and appliances. 


Wimbledon.—The capital outlay of the electricity 
department for the 12 months ended in March next, is estimated at 
&7,500, and the L.G.B. is to be applied to re loan. 


— — ——X — -~ — 


ELECTRIC TRACTION NOTES. 


Berlin.—The Berlin municipal authorities have grant d 
20,000 marks for the preparation of a plan for an underground rail- 
way, which is to run from north to south of Berlin, following the 
line of the Friedrich Strasse. 


Birkenhead.—The Tramways Committee have decided 
to apply for powers to borrow £13,000 to defray the cost of 15 new 
cars, and £7,500 as the cost of extending the electrical generating 
plant. A previous resolution to apply for £21,000 for doubling cer- 
tain tracks has been rescinded. Instead of this the Corporation 
will ask for £11,000 to double tracks in Park Road North, New 
Chester Road from Green Lane to St. Paul's Road, Laird Street and 
part of Park Road South, and Prenton Road West. 


East Ham.— The electric tram system owned by the 
District Council is practically completed, and the trams are 
expected to be running in the course of a few days. 


. Germany.—aA concession to construct an electric tram- 
way between Erbenstein and Wiesbaden and work the same during 
a period of 45 years, has been secured by the South German Railway 
Company. 

Glasgow.— The Tramway Committee on Wednesday 
last week bad before them reports by Mr. Young, the tram- 
ways general manager, regarding the condition of the Allis 
(American) engines, and also the frequency with which accidenta 
have occurred in the city since the introduction of the electric car 
service. Consideration of the whole matter was dclayed until 
Friday last, when a special meeting of the committee was held. 
Mr. Parshall was present, and made a verbal report regarding the 


operations at Pinkston works. The manager's reports were adopted 
generally by the committee, and were to be submitted to the 
Corporation at yesterday's meeting. In his report on the progress 
of Pinkston Power Station, Mr. Young said:—"'' I reported a fort- 
night ago that further public sales of horses had, meantime, been 
postponed, on account of neither of the Allis engines being able to 
run for any length of time without heating. Since then we have 
experienced two weeks of disappointment in this same connection, 
and,as yet, we have not had the use of either of the Allis engines 
for operating cars. The defects are chiefly in connection with the 
oiling arrangements, and none of them seems to be at all of a 
serious nature. Most of them could, however, have been pre- 
vented by a little more care and foresight. There is no truth in 
the reports that the foundations or sole plates of these engines had 
given way. The chief expert of the Allis Company arrived on the 
16th inst., and has since taken the overhauling of the engines in 
hand, with the result that No. 1 engine was started and run on 
quarter load (artificial) yesterday afternoon. She was shut down 
overnight for some ftrther adjustments. This morning she is 
running on full-water load, and the expert in charge believes she will 
be fit for operating cars after running 24 hours at full speed on full load. 
This points to getting the use of this engine not later than Friday. 
The expert also believes that engine No. 2, which they are over- 
hauling on the same lines as they have done No. 1, will be ready 
for operating cars on Monday next. On April 27th—the Saturday 
following the formal opening we started to operate a few cars by 
the Stewart auxiliary engines, iu the full expectation that the first 
Allis engine would be available for operating within a very few 
days. In point of fact, however, it only operated cars for a short 
time on Thursday and Friday, May 9th aud 10th, but had to be shut 
down on the evening of the 10th on account of the oil not gettiug 
proper access to the bearings, and we have had no use of it since. 
Messrs. D. Stewart & Co. have, at my special request, kept their 
auxiliary engines working since April 27th, and, by assistance from 
Springburn power station, we have thus been able, although with 
difficulty, to maintain a service of electric cars on the routes con- 
verging on the Exhibition. For some days the Stewart engines 
operated 80 cars, but we had to reduce the number to 75, and after- 
wards to 65—the number now running—for fear of anything like a 
breakdown. In fact, we have been operating the tratlic during these 
past few weeks with a mixed-up service of horse and electric cars, 
under very great disadvantages and difficulties, on account of dis- 
appointments in connection with the power supply. What we are 
now pressing for is the use of the first Allis engine to operate cars 
on half load to begin—say, 100 cara—and we should hold the 
Stewart engines as a reserve, in the event of stopping from 
heating or any other cause, for a few days until the second 
Allis engine is in complete working order. Then one Allis 
engine cau operate 200 cars or more, the other standing by as a 
reserve. The first Musgrave engine is now promised in June—thrcee 
weeks hence. To accomplish this, however, a great change will 
require to take place in the rate of progress. So soon as it is ready 
we can work over 400 cars with two engines, holding the third in 
reserve. This will practically operate the whole of the present 
system. Messrs. Musgrave cannot condescend on a date for 
the completion of their second engine. Meantime, so soon as the 
two Allis engines are ready to operate, the Stewart engines will be 
overbauled and made to the satisfaction of the consulting engincer, 
seeing there has been no opportunity hitherto of adjusting the 
governors and otherwise preparing them for the required tests. The 
cranes supplied by the Clayton Company have been unsatisfactory 
from the first, and still give trouble. Only such repairs as are 
necessary to keep them working have been made, as the erecting 
engineers cannot, of course, proceed without them. "The Clay Cross 
Company, who have the contract for economisers, have made most 
unsatisfactory progress. Their first economiser is not yet complete, 
and I cannot say when we may have the use of it." Mr. Young 
adds the following postscript to his report :—“ I am glad to say that 
the first Allis engine ran continuously on full water load yesterday. 
This morning the sub-station cables have beeu changed back for the 
high tension current, and, as a matter of fact, the cars are now 
being operated by the first Allis engine. We are assured that the 
second Allis engine will also be ready for car load on Wednesday 
first, so that next week should see us over the worst of initial ditt- 
culties.” 

The report on the recent car accidents shows that 40 per cent. of 
these have been due to persons joining or leaving the cars while in 
motion, and 40 per cent. duetocollisions. Mr. Young urges the necessity 
of the public looking after themselves and their children. The motor- 
men have been well trained, and are stated to understand their 
business thoroughly, as well as being under strict discipline. As 
usual, there has been a good deal of exaggeration about the reports of 
accidents in connection with the Glasgow tramways. 


Halifax,—Some time back the electrical engineer, Mr. 
Street, accompanied by Mr. J. H. Whitlcy, M.P., went on a tour to 
America to gather information on electrical equipment for tramway 
purposes, and at present the borough engineer, Mr. Lord, is on a 
visit there, seeing to the carrying out of an order given by the Cor- 
poration for £15,000 of rails to an American firm. 


Light Railways.—The Zondon Gazette, of May 31st, 
contains notices of the following light railway orders:—Preston and 
Horwich (Auxiliary and Light Railways and Tramways Company, 
Limited) ; Preston and Lytham (promoters, E. Bois, G. Hunter and 
C. Osborne); Tottenham, Walthamstow and Epping Forest (The 
Metropolitan Tramways and Omnibus Company, Limited) ; London 
United Tramways, Limited (extensions); Canterbury, Herne Bay 
and Whitstable O. W. Bowen and W. J. Kershaw); Rotherham and 
Laughton; Wakefield and District (extensions), promoters, Messrs. 
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J. Fell, J. J. Gittings, E. Horton, W. J. Kershaw aud others. The 
Pridlingtoa and North Frodingham (extension of time) and the 
Lizard (extension of time) notices are filed in the Gazctte for 
June 4th. 

Llandudno,—Sir George Newnes, M.P., is to open the 
new Great Orme's Head clectric tramway at Llandudno at the 
bezianing of August. 


Musselburgh.—At a special meeting of the T.C. for the 
purpose of confirming a resolution to serve on the National Electric 
Traction Company, Limited, a notice requiring them to transfer to 
the Corporation their powers for the construction of tramways, so 
far as these are within the jurisdiction of Edinburgh Corporation. 


Portable and Light Railways,—The light railway is 
always with us—on paper—but it is rarely seen. Mr. Walwyn 
White discusses the subject in the Engineering Times, and points 
out that nothing has really been done in the way of light railways. 
Lines have, it is true, been built under the Light Railways Act, but 
they have been of 4 ft. 8] in. gauge, with heavy rails, and have cost 
£7.90) and £8,000 per mile, and have usually been tbe bantling of 
some great railway company. Very little good has accrued to the 
agricultural interests from light railways, yet this country imports 
30 millions sterling of farm produce that could as well be produced at 
home. The trouble is that our engineers are so hide-bound that they 
cannot build a light railway proper, such as will pay in a poor district. 
A light railway can be built for £2,500 per mile, and would yield 
handsome dividends on a traffic of £7 to £8 per nile per week—a 
revenue that would starve a so-called light line as usually built. 
Yet engineers persist in designing lines to take fifty-fold this traffic. 
A suitable light gauge is 2 ft. 6 in. This will reduce the cost of 
works, enable sharp curves to be worked as sharp as 200 yards 
radius, and so enable the line to run round hills and obstacles that a 
standard line would need to run through. Mr. White proposes to 
abolish caretakers at crossings, and substitute self-acting gates, and 
on this point 1t should be remembered that a really light railway 
cheaply coustructed does not require to be worked at high speeds, 
aud must not be expected to afford them. In any case, it 
will afford a speed superior to the farmer's wagon, and it 
will serve its intended purpose. A 30-in. gauge with 30-lb. 
rails will carry loads of eight tons on two axles. Such a 
line wil pay on the trafic of £7 per mile per week, and 
yet it would carry as much as £50 if required. The author 
speaks of speeds on such a liue of 25 miles per hour with 
gradients of 1 in 40 or 50, but he would prefer to limit grades 
to liu 80, and though curves of 50 yards could be taken safely, he 
would prefer 250 ft. as a minimum radius. There should be no 
stations, signals, interlocking gear, continuous brakes, &c. Way- 
leaves should b2 optionally by annual instalments. Sleepers should 
be metal. Land should be acquired at agricultural value. Advan- 
tages of narrow gauge are :—(a) The Railway Clearing House when 
dividing profits allows 9d. per ton to the light line—this more than 
covera cust; (b) working expeuses are less; (c)the rolling stock 
cannot get astray ; (d) main line engines cannot trespass on the light 
line and damage it; (e) rolling stock can be light. The Southwold 
line has working expeuses only £4 58. per mile per week. It has a 
3 ft. gauge. The break of gauge is not a very serious matter after 
all. On the Festiniog Railway it only cost jd. per ton for minerals 
to transfer to broad gauge, 4d. for general goods, aud 6d. for slates, 
which are moved by hand. The box system is suggested for fish and 
farm produce, boxes holding about 2 cubic yards each, so made that 
six boxes fit inside on broad-gauge wagon.  Particulars are given of 
roling stock, but none of it is electrical. We think that there 
ought to be an opening for light lines electrically worked when 
current can be purchased from some electric station. "There must 
be many possible lines that could thus purchase their motive power. 
It remains for elcctricians to afford a safe, cheap construction 
for overhead equipment. We say overhead because the 
third rail bardly seems to us admissible on &a country 
line, probably unfenced. In Belgium it appears that capital 
is raised for light railways ia the proportion of 27 per cent. 
by the State, 28 per cent. by the province, and 409 by the com- 
munes, only 41 percent. being subscribed by the private individual. 
Mr. White suggests a fourth by the local main line to which the 
light line acts as a feeder, a fourth bv the landowners, a fourth by 
the County Council, and a fourth by the public, but the manage- 
ment should be with the Light Railway Company, and should not 
be allowed to revert to the big railway as is often the case. "That 
some further means of communication are required is clear. Our 
railways never have grasped the true significance of business, 
perbaps because few of them Fave real practical directors, and 
their sole aim appears to be to encourage the import of foreign 
produce and the export of coal, so that British coal is cheaper 
abroad than at home, and foreign produce is carried past our farms 
from France for less than British product is carried from Kent to 
London. It seems hopeless to expect sound views or fair treatment 
at the hands of our railways which contrive neither to manage 
goods traffic well nor to give satisfaction in their suburban 
passenger traffic. 


Rossendale.—A scheme will shortly be laid before the 
Light Railways Commissioners for the construction of an electric 
tramways system to connect Rossendale with the Bolton aud Darwen 
tramways through the Ramsbottom and Tottington districts. It is 
proposed to carry both passengers and goods. 


South Shields.—'lhis month the British Electric 
Traction Company will promote a Bill in Parliament for a system 
of light railways connecting South Shiclds with the adjacent 


villages of Whitburn, Fulwell, Harton, &c. They would be a great 
boon to the people in the vicinity, for means of communication are 
indeed bad. The South Shields Corporations has decided to oppose 
the company if the company seek powers to come into that 
borough. 


St. Helens.—The town clerk has been instructed to 
apply to the B. of T. for permission to borrow £10,000 for additional 
plaut for electric traction purposes. 


Sunderland.—The Electric Tramway Committee are so 
satisfied with the results achieved in connection with the system, 
and so sanguine as to its future, that a special meeting of the Com- 
mittee is to be held ab an early date to consider the question of 
further extensions. Work is already in hand in regard to the last 
two extensions decided on; the Villette Road portion is practically 
completed, and it is expected that the lines to Grangetown will be 
done in about two months. This will finish the contracts that 
Messrs. Dick, Kerr & Co. bave in hand. As showing to some extent 
the patronage the trams receive, it may be mentioned that on Whit 
Monday they carried 100,000 passengers, on the Tuesday about 
60,000, and on the Wednesday 50,000. On the old system the 
record was about 30,000. Further, the takiogs for the fortnight 
before Whit-week were £1,900, an increase of £1,300 on last year, 
and the receipts for the three days of Whit-week we have mentioned 
were £1,400. It is probable that the next extension will be east- 
wards, towards the Docks. 


Wigan.—<An inspection of the new electric tramway line 
between Wigan and Boar's Head has been made by Major Druitt, 
R.E., L.G.B. inspector. It is expected that the cars will commence 
running in a day or two. 


The Underground and Electric Traction.—A 
mecting of shareholders of the District Railway Company was to 
be held yesterday to consider certain agreements which it is pro- 
posed to make in connection with the scheme for converting the 
company's system from steam into electric traction. A new com- 
pany has been formed to carry out the work, called the Metropolitan 
District Electric Traction Company, Limited. This company pro- 
poses to lay down the new permanent way, provide the new rolling 
stock, and erect a generating station. A site for the station has 
been selected at Lots Road, Chelsea, and it is understood that when 
complete the premises will be leased by the Traction Company to 
the railway company at a rent based on a percentage of the 
expenditure. ‘The particular system of electric traction to be 
adopted is still undecided.” 


Wednesbury.—At Monday’s T.C. meeting the Mayor 
moved a resolution to the effect that that portion of the South 
Staffordshire tramways in the borough which the Corporation were 
now entitled to purchase, be valued by an engineer or other fit 
person nominated as referee by the Board of Trade. The question, 
the Mayor pointed out, had been before the Council for some time, 
aud they found they would be able to purchase a portion of the 
tramway route in 1905. The company would only sell as each lease 
expired, and there was no alternative but for the Council to ask for 
the appointment of a referee. The resolution was carried. 


TELEGRAPH AND TELEPHONE NOTES. 


Cape—Australia Cable. — The Eastern Telegraph 
Company notifies that the first section, between Durban and 
Mauritius, of their Cape to Australia cable, has been successfully 
laid. 


London To Brussels Telephone.—The Daily Chronicle 
says that the London—Brussels telephone is now completed, and 
trials are at present in progress which will continue for the next 
month or six weeks. It is expected that the service will be ready 
for the public about the middle of July. 


The Mercadier Nystem,—We understand that the ex- 
periments with this system will shortly be resumed. The first 
experiments in England were conducted on a copper wire ruuning 
from London to Glasgow, and were under the surveillance of Post 
Office Engineers. The sending operators were in the G.P.O. ex- 
perimental room. The system is a syntonic one. Twelve Morse 
keys are used for sending, and vibrating reeds communicate 
different vibration to the currents before they enter the line wire. 
At the remote station the currents are received in a microphonic 
receiver and thence discharged into 12 receivers. The receivers 
consist eventually of telephone receivers with tuned diaphragms 
which respond to vibrations of a certain frequency and to no 
others. They thus select their own currents and respond only to 
the marks sent out by the key to which they are attached. The 
experiments in England were not under the supervision of the 
inventor, and they terminated eventually in consequence of certain 
faults occurring in the apparatus which it was impossible to remedy 
without the personal attention of M. Mercadier. As soon as the 
apparatus is returned from Paris the trials will be resumed. In- 
terruptions were also caused by the faulty working of the other 
Glasgow wires necessitating the appropriation of the experimental 
wire for the public work. Under the circumstances a conspicuous 
success was hardly to be expected. 


(Continued on page 981 ) 
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ELECTRIC LIGHTING AND TRACTION AT 
ILFORD. 


THE growth of our great cities is rapidly increasing the 
importance of all suburban areas, and these are stretching 
their borders farther and farther out until they, with other 
outer areas, are becoming one great whole with the parent 
city whose industry and life, and the multiplication thereof, 
have made them a necessity. Districts which a few years 
ago were regarded as places of no importance, as being too 
far away from the hives of industry, have been brought near 
by the betterment of railway facilities and the erection of 
small properties letting at comparatively low rentals, An 
eight-mile run from the city of London is not a great 
distance, and full advantage is being taken of the cheap 
railway fares which 
workmen claim and 
secure as their 
special right. In 
this way railways 
are conferring a 
boon upon one class 
of the community, 
and are aiding ina 
degree in relies ing 
the congestion of 
more central areas. 
But what the steam 
railways have 
accomplished in 
this matter is but 
small compared 
with what is ex- 
pected from the 
operation of cheap 
and frequent electric 
trolley cars, when 
these are running 
out from the met- 
ropolis in a spider 
web fashion in all 
directions, as we 
trust they will be 
before many years 
have passed. For the better solution of the housing problem 
we are inclined to trust more to the construction of electric 
tramways and light railways than to the promises and 
measures of legislators, however sincere they may be in their 
endeavours to wipe out so terrible an evil as that of over- 
crowding. We would to goodness that this London County 
Council would push on a little faster with its tram projects. 
The unconscionable delays which have taken place during 
the past decade in discussing what system to employ in 
London have been dearly paid for. It would have paid 
London to have permitted electric trolley lines five or six 
years ago, even if these did have to be scrapped after a time, 
for London would have been far better developed, and the 
economies of electrical working would have been very con- 
siderable. The housing problem would have been far nearer 
a solution than it is now. But it is hardly of use 
wasting time in vain regrets to-day. So far as electric 
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traction is concerned, perhaps the adoption of the conduit 
for London streets will prove to be the right thing, but the 
delays on that account have kept the whole of London back 
in other ways. The conduit has been decided upon, and the 
sooner it comes the better. 

The question of cheap communication is of very pressing 
importance in connection with the development of such 
districts as Ilford, Essex. It may be that later on 
tramways owned by the local authorities will be working in 
intercommunieation with the lines of the London County 
Council, so that the entire distance of 73 or 8 miles from 
London can be covered by car, and perhaps there may also 
be a “tuppenny tube" system to increase the means 
of speedily reaching such localities. | 

These districte are developing themselves on up-to-date 
lines, as instanced 
inthecaseof Barnes, 
to which we referred 
las& week. Ilford 
is another place of 
the same enterpris- 
ing spirit; but in 
addition to electric 
lighting supply, 
which will be avail- 
able for the 
thousands of new 
premises which are 
building, there will 
be an excellent 
trolley car service, 
which will be a re- 
markable help in 
the closing in of 80 
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straggling a district. 

The Urban Dis- 

d 1 * E. trict Council has for 

ESL E. some time past, been 
MUS . 

a a engaged upon a 

EETA >. large combined 

electric lighting and 


traction scheme, for 
which Mr. W. C. C. 
Hawtayne has acted 
as consulting engineer. The lighting part of the undertaking, 
upon which some £60,000 have been expended, is now 
completed, its public inauguration having taken place on 
May 25th, when Mrs. Weeden, wife of the chairman of the 
Electric Lighting Committee, declared the works open, and 
switched on the light. 

It will be some little time before the tramways are in 
operation, but in the High Road the central arc lamp pillars 
(steel), which are in position, also carry the trolley cross- 
arms, and a view of this thoroughfare as it now appears is 
given in the first of the photographs accompanying this 
article. The necessary switch gear for these columns is con- 
tained in the cast-iron bases, The pillars, it should be men- 
tioned, were specially designed for the Council by the con- 
sulting engineer. Arc lamp columns are also in position in 
Cranbrook Road, these being of cast-iron, and the lamps of 


1,500. C. p. In all cases the arc pillars are fitted with a 
| d 
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couple of incandescents for switching in at midnight. The 
remaining streets in the lighting area are being rapidly pro- 
vided with new lamp columns equipped with incandescent 
electric lamps, and these will soon render the old gas lamps 
unnecessary. About 300 standards have been erected and 
36,000 yards of separate cables laid, enabling the whole 
of the lamps to be switched on or off from nine special 
pillars. : 

The position of the generating station is in Ley Street, 
a little over a mile 
from the railway 
station and the 
central streets. A 
very large plot of 
land has been pur- 
chased by the 
Council in order to 
accommodate light- 
ing station, car 
sheds, workshops, 
&c. "The buildings 
were designed by 
Mr. H. Shaw, the 
surveyor to the 
Council, and are 
light and roomy. 
Ample space is left 
in the engine and 
boiler houses for 
additional machi- 
nery, and the west 
wall will be removed when still 
required. 

The engine house is faced with brown and white glazed 
bricks, and is built in bays, with brick piers supporting a 
gantry, on which runs a travelling crane ; at «ne end of the 
room are the battery regulators. The steam dynamos are 
ranged along the north wall adjoining the boiler house, and 
on the south wall is a gallery, approached by stairs from the 
engine house floor, 


further extensions are 


" 


on which the : zi 


switchboard is e 
placed. The floors 
of the engine room 
and switchboard 
gallery are laid with 
pitch pine blocks on 
concrete bed. 

There are three 
Babcock & Wilcox 
water-tube boilers, 
each capable of easily 
producing, under 
normal conditions, 
7,000 lbs. of dry 
steam per hour at 
200 lbs. pressure. 
These boilers are 
supplied with fit- 
tings of Messrs. 
Hopkinson’s manu- 
facture, and are 
provided with all 
necessary safety, 


THE BoosTrELS 4T ILFORD. 


There are two 200-xw. Byng-Hawkins dynamos and one 
100-xw. ditto, supplied by the General Electric Company, 
Limited, each of these being direct coupled to Willans enclosed 
high-speed engines. The large sets run at 350 r.p.m., and the 
small one at 450 r.p.m. Each is capable of giving an 
emergency load of 25 per cent. in excess of the normal full 
load for one hour. In view of the running of electric tram- 


ways shortly, the dynamos are designed for either traction 
or lighting work. 


It is likely that additional sete of about 
500 Kw. will be 
installed when the 
tramway plant, for 
which specifications 
are being prepared 
by the consultant, is 
put down. 

We show in one 
of our illustrations 
a set of four balanc- 
ing motor - gene - 
rators and boosters, 
which have also been 
furnished by the 
General Electric 
Company, Limited. 
Their object is to 
raise the pressure of 
the principal ma- 
chines for charging 
the battery and for 
regulating pressure 
at all points on the supply mains. The battery is of the 
E.P.S. type, and has a capacity of 600 ampere-hours when 
discharged at the rate of 200 amperes for three hours. 
Our picture of the battery room will show something of 
its nature. 

From our photograph of the switchboard it will be seen 
that this part of the work is of handsome appearance. It 
was designed by Messrs. Kelvin & James White, Limited, 
and is built up in 
panels of polished 
marble, and pro- 
vided with all the 
makers’ latest im- 
provements in 
switches, cut-outs, 
and regulating gear, 
and also a complete 
set of instruments, 
by which the output 
of each machine 
and the load on all 
parts of the system 
is measured and re- 
corded. The 15-ton 
overhead travelling 
crane erected in the 
engine room was 
made by the South- 
gate Engineering 
Company. 

The feeder cables 
run from the gene- 
rating station out 


isolating, and other to a number of 
valves Super- different points, and 
heaters are pro- TERTS NTER AS at the distributing 
vided with each IEW OI OILER-HOUSE, LLFORD. points it feeds 


boiler to ensure dry steam being supplied to the 
engines. There are two feed pumps, each capable of supply- 
ing 2,000 gallons of water per hour, one being a steam 
pump and the other a motor-driven pump, which can be 
worked from the storage battery if necessary. In the main 
flue leading to the chimney shaft a Green's economiser is 
provided for raising the temperature of the feed water by 
means of the waste gases escaping up the shaft. "The steam 
pipes are of lap-welded mild steel with wrought-steel flanges, 
and the exhaust pipes are of cast-iron. A 2,000-gallon 
wrought-iron feed tank is also in use, and a well is now being 
sunk to provide the whole of the water re juired for the works. 


the cables at the supply pressure, which is 280 volts 
at consumers’ terminals. Pilot wires are laid from each 
feeding point to the station. The feeders, distributors, and 
service lines were all supplied by Messrs. W. T. Henley's 
Telegraph Works Company. 

The feeder cables are armoured concentric cables laid 
direct in the ground ; the distributing cables consist of three 
separate cables laid in a wooden trough filled in with 
bitumen. The service cables consist of two or three cables 
bound together, armoured, and laid direct in the ground. 
Considerable additions have been made to the mains first 
provided, and. the wark, now yconipleted or contemplated 
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includes approximately 17,800 yards of feeders, 17,800 yards 
of pilot wire, and 30,000 yards of distributors. 

It is necessary in a district such as this, which consists 
largely of small residential and shop premises, to offer every 
inducement to the public to come on. The Council has 
accordingly entered into agreements with the Magnet Engi- 
neering company and others for the wiring of consumers’ 
premises, Also with a view to bringing the matter pro- 
minently before the people, an electrical exhibition has been 
held at the Public Reading Room. Here they have been 
able to make themselves acquainted with a variety of electric 
lighting, heating, and other apparatus placed on view by 
several well-known mannfacturers. 

The arc lamps and posts for the street lighting were all 
supplied by Messrs. Veritys, Limited, the incandescent street 
lighting being done by the Improved Electric Glow Lamp 
Company, Limited. 


often cast aside just because they are catalogues and lists, 
and should an occasion arise when they might, perhaps, be of 
some service, they are either forgotten or notat hand. Some 
manufacturers adopt the plan of advertising in the press 
published in and circulating in the countries which they 
regard as likely markets for their wares, and this may have 
something to commend it, but there is nothing to be com- 
pared with the organisation of a foreign mission scheme, with 
a capable man as your own personal missionary. We hear 
a good deal about foreign competition, and believe some of it, 
but we are inclined to think that cheapness of manufacture 
and many of these other things which are said to be our rivals' 
special weapons, have less to do with onr defeat than have 
the push and energy which the foreigner employs against us. 

We, together with others, have, on the strength of consular 
reports, persistently advocated the sending out of able men to 
foreign countries, and we had hoped that our efforts had been 


Elec: Rev . 
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Mr. A. H. Shaw, A. M. I. E. E., is the resident electrical 
engineer. 

The works are already supplying from 3,000 to 4, 000 
lamps, and as new buildings are erecting on every hand, and 
new roads opening up at a very rapid rate, there should be an 
excellent supply business at Ilford in the course of a year or 
two. The scattered nature of the district, and the increase 
of residenta, are rendering the tramways an urgent necessity, 
and we have no doubt that when they are running they will 
be eagerly patronised. 


HOW TO PUSH FOREIGN BUSINESS. 


OVER and over again in the columns of the ELECTRICAL 
Review have we urged upon British manufacturers the 
necessity of taking more elaborate steps to procure engineer- 
ing business in foreign parts. We have emphasised the opinion, 
80 often expressed by those qualified to form a correct view, 
that tons of circulars will not do so much good as an ounce 
of personal and pushing effort. Catalogues and lists are 


of some good. We think, however, the present is a very 
opportune moment for again raising the question of how many 
English electrical manufacturing firms are represented in the 
great and small foreign commercial markets by a man who 
is not only an engineer, but who combines, along with such 
necessary qualification, a real, thorough-going spirit of 
business enterprise ? It is probable that those who have not 
previously given the subject that serious consideration which 
its importance merits might find it well worth their while to 
weigh it very carefully. No doubt they have on their staff 
a well-tried and go-ahead man who has a good acquaint- 
ance with their business in particular and the ways of the 
electrical trade in general, and who would be just the man 
for the purpose. We have seen instances of this kind of thing 
where the cost of the expedition has been paid for many 
times over by the business which has followed as the direct 
outcome of the effort. 

American electrical manufacturers have during the past 
year or so been showing greater activity in seeking foreign 
orders than in looking for home contracts. The American 
technical press has fallen in line with the feelings of the trade, 
and latterly nearly every number of some of our trans-Atlantic 


contemporaries has been either an international edition or an that British firms, being unable to find travelling 
export trade issue. We might say much here as to whether agents from their own country, have taken to employing 
the contents justify the title, but we will not, as that is beside foreigners in this capacity. It is pointed out in the report 
the point—the fact itself is sufficient to show that foreign com- that this is peculiarly regrettable inasmuch as such men, 


however loyal to their 
British employers, can 
hardly help imparting 
to their own country, 
or countries, the in- 
formation thus ob- 
tained whilst in the 
British service, The 
German travelling 
agent is content with 
less remuneration than 


" 


IS * t Ss. . 5 
TONNE | 1 * his British colleague 


tJi Ldi 


! i c ri. in the same service, 
tata tátdté tat but, having regard to 
the importance of the 
work, it is suggested 
that it would be well 
worth the while of 
British firms to allow 
the comparatively high 
salary for the sake of 
the inereased custom 
that would result, 
“ The way," he says, 
“to advertise goods 
— — J abroad is by means of 
- CT —— capable travellers, A 
WERT great proportion of the 
Es e ! results commonly at- 
tributed entirely to the 
non-suitability of goods 
ILFORD ELECTRICITY WORKS.—SWITCHBOARD. of British manufacture 
to the requirements of 
petition in our Colonial and foreign markets is to become foreign markets should, I think, be traced rather to 
even keener, and this demands an increased effort on the the insufficiency of travellers and special agents repre- 
part of Englishmen. We are afraid that sufficient attention senting British firms. Illustrated catalogues and com- 


IS not given to the trade hints set out in the reports of mercial literature are, ] again repeat, quite useless unless 
our consuls abroad. It w 


is true that sometimes 
they are not so detailed 
as might be wished — 
(a point in which fi^ POL ORDEN EIS (oa. ge re EE Lx A OO E 
American consular re- 2 „ W AE cud E ME 3 
ports often excel) — * 3 ES 
but even the general 
advice, apart from the 
commercial bureau in- 


b 


formation, is deserving — | o9] | Br ae =: EE uS UCM inch Ls T 
of more than passing Modden impia cierre sd LI. | pues HE ees NE — | 
notice as a rule, "signe AE aR di ae m ne . E TR — DE 

A recent report in Den m 0E "Um m ECTS Crags r E 


which the personal re- 
presentation factor is 
strongly urged comes 
from Acting Consul 
C. L. Temple, in the 
province of Para. He 
discusses the reasons 
for the success of 
foreign competition 
there, and prominently 
mong them he places 
the want of competent 
Tavelling agents of 
British race and langu- 
ge in the employment 
f British firms. Such 
gencies he regards as 
ndispensable to the 


: : ; ILFORD ELECTRICITY Wonkks.— E. P. S. BATTERIES. 
oods in the interior 


emple believes that the foreign agents, especially the presented and explained to possible customers by competent 
'ermans, are distinctly superior to the British, especially and interested agents.“ 

| respect to knowledge and colloquial facility in the What Mr, Consul, Temple says about Para, is equally appli- 
aking at least of foreign languages, It appears cable to other parts of the avdrld\wwhiéw) he remarks ;—** At 


— S 
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present there is a real necessity for good travellers and agents 
of British nationality and sympathies, if British trade is not 
to lose ground, and it is not, I think, too much to suppose 
that these will be forthcoming." 

lt would be well if manufacturers and export houses 
generally would realise that it is an absolute necessity, if their 
interests are not to suffer very seriously, that capable travellers 
and agents resident abroad, of British nationality, should be 
found, trained, and employed. It would be hard to lay too 
great stress on this point. 

The excuse that the works are full of orders and are 
turning out to their utmost capacity is not good enough. It 
will not hold water at the present moment when every other 
manufacturing nation is an active competitor. Pull down 
your barns and build greater! Make up your minds to get 
this foreign business and prepare yourselves to be in a position 
to turn it out with efficiency, economy and promptitude. 
Your competitors are not likely to beat you in the combina- 
tion of the three-fold virtues. 

Some reports that come to one's ears regarding the supine- 
ness, we had almost said stupidity, of English traders scem 
quite incredible. One such instance is recorded in a Foreign 
Office report on the trade of Dunkirk for 1900, by Mr. Consul 
Taylor. He says: The introduction of the metric system of 
weights and measures would, I think, help our manufacturers 
to hold their own in the increasing competition for trade, for 
buyers are much annoved when they have to convert their 
orders from the metric system into our complicated weights 
and measures, A short time ago a large order was sent to a 
British firm, but as metrical weights and measures were 
given, it was returned with the request that, to have it 
executed, the buyer must reduce them into English weights 
and measurements. Comment upon this is scarcely neces- 
sary.” 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 976.) 


The New Anglo-German Cable.—Reuter’s agent at 
Nordenham states that on announcement of the laving of the 
new Anglo-German cable between Bacton and Borkum, the Emperor 
William sent a telegram to the North German Cable Works, which 
established the new connection, warmly congratulating them upon 
the accomplishment of the work, and expressing the hope that this 
new means of communication would serve to strengthen and con- 
golidate the close relations existing between the German Empire and 
Great Britain. 


The Position of Telegraphists.—The Postmaster- 
General has consented to receive a deputation to discuss the question 
of the rights of combination among postal and telegraph employ‘s. 
The deputation is the result of correspondence which has recently 
passed between Lord Londonderry and the Secretary of the Joint 
Committee of Post and Telegraph Associations. Mr. Geo. Raby, 
the Chairman of the Joint Committee and member of the Executive 
of the Fawcett Association, and Mr. Chas. H. Garland, a member of 
the Joint Committee and Secretary of the London Branch Postal 
Telegraph Clerks’ Association, will represent the 42,000 organised 
postal workers. Since the advent of Mr. Hanbury as representative 
of the Post Office in the House of Commons, there has been con- 
siderable improvement in the treatment of the postal unions by the 
authorities. Prior to this period no official cognisance was ever 
taken of the unions, and the appearance of the name of one of them 
in a communication to departmental chiefs was suflicient to ensure 
the rejection of the communication. This has now been altered, 
and the Secretary of the Post Office frankly enters into communica- 
tion with the various unions on matters of intcrest to their 
members. The  Postmaster-General, however, places certain 
restrictions upon the choice of representatives upon deputations to 
himself. He still insists that a representative must be suffering 
from the grievance he represents, or his interests must be identical 
with those of the aggrieved partics. This proviso prevents the 
representation of many grievances by the officials of the unions 
who have been elected for the purpose. The views of all the 
leading trade unionists of the country have been obtained on the 
matter, and there is a consensus of opinion that the right of com- 
bination is not granted in the Post Otlice, while restrictions are 
placed upon this cardinal point of selection of representatives. The 
date of the deputation has not yet been detinitely fixed, but it will 
not be later than the present month. The announcement of the 
reception of this deputation caused much satisfaction among the 
men. 


Turkish Telegraphs.—The Leran/ Herald states that 
the Turkish Administration of Posts and Telegraphs has applied for 
authority to invite tenders for the telegraphic material required for 


the line which is to join the Turkish system to that of India. 
Further, the Seraskierat2 demands the establishment of telegraphic 
lines between some of the more important towns of Syria. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Latakia-Cyprus .. i vs ae .. June 20, 1899 .. oe 
Para-Maranham ee à .. March 1, 1900 .. vs 
LANDLINES :— 

Bolama Bissao .. .. May 19, 1901 
Cayenne-Pinheiro .. April 20, 1901 
Saigon-Bangkok .. May 29,1901 .. 
Pekin-Kalgan 8 es ae .. June 14, 1900 
Maimatchin-Kalgan .. - T . June 30, 1900 .. 


Women as Telegraphists.— In the current number of 
the Economic Journal,an article appears under the above heading 
by Mr. C. H. Garland. "The article is based upon the experience of 
the 35 administrations of the union which employ women, and 
the information is extracted from oflicial reports, personal ob- 
servation and facts obtained from divers other sources. "The paper, 
which is of considerable length, gives very full details and statistics 
in support of the conclusions arrived at, which are brietly sum- 
marised thus :— 

“ Women possess the ability to perform the routine duties of tele- 
graphy when carried on at low even pressure, as efficiently as men. 
A broader worldly education gives them the judgment and ability 
necessary to perform duties of a higher character. In addition they 
are attractive to employers, because they can be obtained consider- . 
ably cheaper than men. They possess, too, the sovereign advantage 
of docility. There are not lacking signs, however, that this docility 
will decrease as women become more conscious of their economic. 
value and responsibilities. 

* As a set- off to their attractive qualities they suffer from certain 
disabilities and disadvantages which detract from their value and 
tend to neutralise the economy in money wages. They would appear 
to have a lower individual output than men, and as a consequence 
it is necessary to employ a far larger statt of women than of men 
for the same work. They suffer much more from sickness than 
men, which reduces their trustworthiness and value. This sickness 
is largely due to causes that are natural and inherent, and therefore 
ineradicable. Their average service is vonsiderably shorterthan men =, 
and they are thus lost at the period of their highest efficiency. 
They possess less powers of endurance and are therefore of much 
leas value in certain emergencies, such as frequently arise in tele- 
graph work. A social prejudice prevents the performance of night 
duty by women, although there seems reason to believe that this 
can and will ce overcome. Weighing up the evidence which is to 
band, we must be forced to the conclusior that the factor which 
turus the scale in favour of women is their docility. Doubtless the 
authorities are influenced to a considerable extent by the necessity - 
of justifying themselves in adopting female labour. But after 
allowing for this influence, there does not seem sutticient reason for 
the very general declaration in favour of women unless we allow a 
tremendous value to their docility. It is quite certain that this 
characteristic of women is exceedingly attractive to busy administra- 
tive oflicers. With a male staff torn and agitated by the labour 
upheavals going on around them, there is doubtless much unrest and 
troublesome worry. Women are not affected by these disturbances. 
If this does not weigh as heavily as suggested, it is hard to under- 
stand the present position of heads of departments.” 

The article concludes with the following suggestion to the Post 
Office:— 

“There is undoubtedly an excellent field for observation in the 
English Post Office, and many good results could be looked for if 
information were carefully collected, intelligibly classified and 
frankly published. In view of the importance of the subject, it is 
due to the public that some such work should be entered upon. 
Meanwhile our investigation of the material at hand whilst bring- 
ing out many important facts, still leaves the main question of the 
relative value of male and female labour in the present day to a 
large extent unsettled. But one result is, I think, quite certain: 
were it not for the docility of women there is no sufficient reason 
apparent to justify the favour with which they are viewed by 
administrative officers and others responsible for their employment." 

The paper bears evidence of patient research and careful weighing 
of evidence, and should prove useful to all employers of female 
labour and those interested in the study of sex problems. 


CONTRACTS OPEN AND CLOSED. 


OPEN 
Belfast.—June 21st. The Corporation wants tenders 


for sinking an artesian well, and supplying pumping plant. See 
* Official Notices to-day. 


Belgium.—Tenders are at present being inviting by the 
Belgian State Railway authorities in Brussels for the supply and 
erection of two shunt dynamos of 30-Kw. capacity each, complete 
with pulleys, junction cables, rheostats, &c., required for the new 
power station at Jumet-Brulotte. Tenders are to be sent to La 
Bourse, Brussels, whence particulars may be obtained. 


Bradford.—June 13th. The Corporation wants tenders 
for a switchboard for the Valley Road electricity works. Specifica- 
tions, &c., from Mr. Chattock; 
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Bermondsey.—July 1st. The Borough Council wants 
tenders for electricity meters, demand indicators, and main fuses. 
See Official Notices ' to-day. 

Brazil.— July 8th. The Foreign Secretary has received 
a despatch from H. M. Consul-General at Rio de Janeiro, stating 
that tenders are invited by the Brazilian Government, to be re- 
ceived not later than July 8th, for the supply of electrical machinery 
for the hoisting and transporting of locomotives at the Engenho de 
Dentro Works. Some particulars may be examined at the Com- 
mercial Department of the Foreign Office. 


Cleckheaton.— June 221d. The U.D.C. wants tenders 


for engines and dynamos. See “ Official Notices " to-day. 


Eastbourne,—June 7th. The Corporation wants tenders 
for 400 alternating meters, also 200-volt lamps. See two “Official 
Notices " May 24th. 


Eastbourne.—June 8th. The Corporation wants tenders 
for economiser, feed heater, piping, tank, and crane. See Official 
Notices" May 24th. 


Edinburgh. — June 12th. The Council wants tenders 
for electric lighting installation at the Colinton Mains Fever 
Hospital. See ‘Official Notices " May 17th. 


Edinburgh,— June 15th. The Corporation wants 
teuders for ash conveying plant for Dewar Place station. See 
“ Olicial Notices“ May 24th. 


Erith.—.June 24th. The U.D.C. wants tenders for 
Lancashire boilers, economiser, pumps, piping, condensing plant, 
steam alternators (high speed engines, three-phase alternators), 
switchboard, crane, transformers, sub-stations, mains and road work, 
arc lamps and posts, and station lighting. See ''Official Notices " 
to-day. 

Exeter.—June 28th. The Council wants tenders for 
water-tube boilers, steam alternators, switchboards, coaling apparatus, 
tanks, &. See Official Notices” May 10th. 


Farnworth.—June 7th. The U.D.C. wants tenders for 
the overhead equipment of five miles of tramways, and tramway 
poles. See Otficial Notices" May 24th. 


France,—June 30th. The municipal authorities of 
Ardres (Pas de Calais) are inviting tenders until June 10th for the 
concession for the electric lighting of the town. Particulars may 
be obtained from, and tenders are to be sent to, La Mairie d'Ardres 
(Pas de Calais). 


Glasgow.—June 10th. The Corporation wants tenders 
for branch rubber-covered cables. See Official Notices“ May 24th. 


Glasrow.—June 10th. The Corporation wants tenders 
for electricity meters. See “Official Notices " May 17th. 


Great Yarmouth.—.June 26th. Tenders are wanted for 
additions to the electric lightingstation. Specifications can be seen 
at the Town Hall. Tenders to Town Clerk, Town Hall. 


Ipswich.—June 8th. The Corporation wants tenders 
for dryback marine type boilers 11 ft. 6 in. x 14 ft. long. See 
“Offcial Notices " May 17th. 


Islington.—June 11th. The Lighting Committee wants 
offers for “ free " or “assisted " wiring; also for painting arc lamp 
columns. See Official Notices" May 24th. 


Leith.—June 12th. Tenders are being inviting fora 
Sinclair's No. 1 Lancashire boiler, also steam piping at the elec- 
tricity works. Specifications from the Burgh Electrical Engineer. 


London.—June 12th. The Central Electric Supply 
Company wants tenders for three 20-ton and one 10-ton travelling 
cranes. See “ Official Notices" May 24th. 


London.—June 12th. The East Indian Railway Com- 
pany is in the market for electric overhead travelling cranes. 
Specification to be seen at the company's offices. Tenders to Mr, 
C. W. Young, Secretary, Nicholas Lane, London, E.C. 


London.—June 17th. The Guardians of St. Marylebone 
want tenders for electric light wiring and fittings for the new 
Able Bodied Block of their workhouse. See “Ofcial Notices " 
May 31st. 


Mansfield.—. July 12th. The Corporation wants tenders 
for Lancashire boilers, stokers, pumps, economiser, 200-Kw. steam 
generators, motor transformers, condensing plant, switchboard, 
battery, crane, mains, arc lighting, meters, and workshop cyuip- 
ment. See ' Official Notices“ to-day. 


Rochdale.— June 7th. The Corporation wants tenders 


for six specimen electric tramcars. See “Official Notices" May 24. 


Spain. — June 10th. The municipal authorities of 
Villanueva de Cordoba (Cordoba province), are inviting tenders 
until the 10th inst. for the concession for the electric lighting of the 
town during a period of six years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Villanueva de Cordoba , Cordoba 


Spain.—June 10th. The Spanish Post and Telegraph 
department is inviting tenders until June 10th for the supply of 21 
tons of copper sulphate for the telephone service. Particulars may 
be obtained from, and tenders are to be sent to, La Direccion 
General de Correos y Telegrafos, Madrid. 


— 


Sutton Coldfield.— June 15th. The Corporation wants 
tenders for D.C. meters and cut-outs. See “Official Notices " to- 
day. 


Taunton.—June 11th. "The Corporation wants tenders 
for ene 250-K W. steam alternator, one 15-K W. motor-generator, 
switchboard extensions, water-tube boiler, superheater, condensing 
plant, piping, &c. See Ollicial Notices" May 24th. 


Walthamstow.—June 14th. The U.D.C. wants tenders 
for electric light metera. See “Official Notices ” May 31st. 


Warrington.—June 13th. The Corporation invites 
tenders for boiler, 500-kw. engine (Willans) and dynamo, and 
mains, &c. See Official Notices May 24th. 


West Ham.—June 25th. The Council wants tenders for 


three 500-kw. C.C. tramway-generators, and 850-1.H.P. steam 
engines; 11 water-tube boilers. See Official Notices" to-day. 


Wigan.—June 12th. The Electricity Committee wants 
tenders for a direct reading potentiometer, a direct reading photo- 
meter, tramcar wheels, and pit jack, car body lifting jack, and a 
Thomson's balance. See Official Notices“ to-day. 


Wigan.— June 18th.—The E.L. and Tramway Com- 
mittee wants tenders for 12 double-deck single truck electric cars. 
See Official Notices” to-day. 


Yorh.—June 10th. The directors of the North-Eastern 
Railway wants tenders for the undermentioned articles, during the 
six months ending December 31st, 1901 :—(1) Telegraph apparatus; 
(2) Telegraph wire and line stores. Payment for each month's 
delivery will be made at the end of three clear months, or in cash, 
less 24 per cent. discount. Forms of tender may be obtained on 
application to Mr. Graves, Telegraph Department, York. 


CLOSED. 


Bristol.—The Corporation electricity department has 
placed contracts as follows :— 


AVONBANK ELECTRICITY Works. 
Foundations, retaining walls, culverts .. E. Nuttall, Manchester. 
Buildings . (s s Ps E .. R. Wilkins, Bristol. 
Boilers 8 5 - "m .. Babcock & Wilcox, London.. 
Coal conveyor and elevator .. . Babcock & Wilcox, London. 
Coal discharging plant a „E. Benniss, Bolton. 
Induced draught plant.. as T ora & Chandlet, Hednes- 

ord. 


G. J. Weir, Cathcart, Glasgow. 
Doulton & Co., Lambeth. 
Hizginbottom & Mannock, 
Manchester. 

. Riemens, Willans. 
. Siemens, Willans. 

W. H. Allen & Sons, Bedford. 
Babcock & Wilcox, London. 


Steam, electric, feed, and general service 
pumps iy 85 ju ks es 
Water softening plant.. 

Electric travelliog crane 
Bteain alternators 

Bteam dynainos.. si 
Condensing p'ant 2 5 * 
Steam and other pipin ee aS 
GENERAL. 


Alternating current transformers .. The British Electric Trans. 


former Company, London. 
Underground sub.station  .. ET .. E.Nuttall, Bristol, Manchester. 
TEMPLE BACK ELECTRICITY WORKS. 


Low tension switchboard S. Z. de Ferranti, Hol'inwood. 


Dundee.—A contract for a new engine aud dynamo for the 
electric station has been placed with the International Electric 
Company (£4,000). 


Manchester, — The Committee have accepted the 
following tenders:—The British Schuckert Electric Company, 
Limited, for two electrically-driven coal cranes; Messrs. Mather 
and Platt Limited, for four motors for driving mechani :all stokers, 
and two spare armatures; Messrs. Babcock & Wilcox Limited, for 
24 boilers of water-tube type, with all accessories complete; the 
Electrical Company Limited, for slow-speed ‘Yates & Thom) engines, 
three-phase generators, and motor-generators, with all accessories 
complete. 


Melbourne.—The Postal Department have accepted the 
tender of Messrs. W. T. Henley's Telegraph Works Company, for 
the supply of 20 miles of lead-covered telephone cables at & cost 
of £4,992. 

Middlesbrough, — The Corporation has accepted the 
following tenders in connection with the extensions to the 
Municipal Electricity Works, subject to the sanction of the loan 
by the Local Government Board :— 

Section A.—Boiler house plant: one 30ft. by & ft. (in. Lancashire 


boiler and accessories, Holdsworth & Bons x và . £915 
Section B. Engine house plant: one 800-K W. high-speed steam 

generator (Browett engine and Kolben dynamos) and pipe- 

work, Witting Bros., Limited.. - s is x . . 3,561 
Section C.—Condensing apparatus: ejector condenser with cir- t 

culating pumps, Crompton & Co., Limited S ee .. 557 
Section D.—Underzround work: cables, troughing, trenching 

and boxes, British Insulated Wire Company, Limited. .. 737 


Nuneaton and Chilvers Coton. — The Council at their 
last meeting gave the order for a “Meldrum Simplex " destructor 
to be erected at their sewage works to supply all power for pump- 
ing, &c. A similar plant has been working at Hereford Sewage 
Works for four years resulting, we are informed, in a saving of 
£400 to £500 per annum. 


Poplar.—The Electrical Committee have accepted the 
tenders of Messrs. Mather & Platt, Limited, for the supply of 
600 xw. generators, balancor, generator and booster, spare armature 


= -5 
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and switch gear, at the sum of £10,371 ; and that of Messrs. Babcock 
and Wilcox, Limited, for the supply of two boilers, two chain grate 
stokers, two superheaters, Green's economiser, water softener, and 
extension of coal bunkers, at the sum of £4,482. 


Trafford Park.—The Electrical Company, Limited, have 
obtained an order from Messrs. Browett, Lindley & Co., Limited, 
for one direct and three-phase current dynamo with one armature, 
600 Kw. on either side, for Traffurd Park electric light and power 
station. 


NOTES. 


The Engineering Trade in 1900.—The Amalgamated 
Society of Engineers attained its jubilee in 1900 with a 
membership of 87,672 and funds over £400,000. We ought 
to be thankful that it was not decided to celebrate the jubilee 
by a general strike. We believe that trade unions might be 
made to serve the true interests of their members if they 
were properly worked, but we do not hear that the policy of 
curtailed production has been abandoned, though it may 
have been less forced during the past few years than was 
previously the case. We think machinery ought to be 
forced to its utmost production, and when the proper time 
comes working hours should be reduced. We believe that if 
the Amalgamated Society of Engineers were differently 
managed, it might prove a potent influence in bringing our 
workshops into the front line. It is most unfortunate that 
the amenities of civilisation are the last things to be 
demanded by the A.S.E. We do not blame the workmen 
altogether for this. ‘The employers are much in fault for 
having had filthy and disorganised shops for years, and 
having thus bred up an inferior class of workmen. While 
we do not believe in too much paternalism and patronage, we 
do think that every workshop should be & properly appointed 
place to work in, and we believe that having providcd a 
decent workshop, an employer is justified in getting rid of 
all those who show their want of appreciation of cleanliness 
by being themselves dirty. It is fully within his 
rights to refuse employment to the unclean—indeed, it is 
his duty to the clean element to do so. We should be glad 
could we know that the A.S.E. has in any way been the 
custodian of its members’ interests in such respects. As 
regards the importation by one or two railways of American 
locomotives, we are by no means certain that, in one case at 
least, there will not be repeat orders. When Mr. Barnes 
points out that these foreign engines were ordered because 
our own shops could not fill the orders, he appears to over- 
look the fact that our shops were not turning out the engines 
they ought to have turned out, partly because of their 
backwardness in tools and methods, but largely because of 
the men restricting output. 


Institution of Electrical Engineers.—The following 
is the text of the illuminated address presented to the 
Institution of Electrical Engineers by the American Institute 
of Electrical Engineers, and read at the annual general 
meeting on May 30th, 1901 :— 


The American Institute of Electrical Engineers has the honour 
to transmit with fraternal greetings to the Institution of Electrical 
Engineers of Great Britain the following resolutions :— 

WHEREAS, the American Institute of Electrical Engineers, during 
the visit of its members to London and Paris in connection with the 
International Electrical Congress of 1900, and also in connection 
with the joint meeting immediately preceding the same, of the 
British Institution and American Institute of Electrical Engineers, 
held in Paris on the 16th day of August, 1900, was the recipient of 
many courtesies and much hospitality from the British Institution 
of Electrical Engineers. 

RrsoLvEpb—That the American Institute of Electrical Engineers 
herewith respectfully tenders to the Institution of Electrical 
Engineers of Great Britain its sincere thanks for the many 
courtesies extended to its members in connection wilh the above- 
mentioned visit to London, and with the joint meeting of the two 
Iustitutions in Paris, both of which have left many pleasurable 
recollections. 

RresotvEp—That a copy of these resolutions be forwarded to the 
Institution of Electrical Engineers in London, and that a copy of 
the same be published in the Transactions of the American Institute 
of Electrical Engineers. 

The above resolutions were unanimously adopted at a meeting of 
the Council of the American Institute of Electrical Engineers held 
in New York City, U.S.A., March 22nd, 1901. 

(Signed) CABL HERING, President. 
RaLPH W. Pope, Secretary. 


time. 


Wireless Telegraphy and Torpedo Boat Destroyers. 
We hear that H.M. Destroyer Orwell is being fitted with 
wireless telegraphy apparatus in view of experiments during 
the forthcoming cruise of the Mediterranean Squadron. 
This is the second of a series of cruises which will be 
taken by the Squadron during the year, each to last 
about a month or six weeks, If the experiments in 
the Orwell are at all successful, they will be of enormous 
importance to the scouting section of the Fleet. Hitherto 
the inability of a Destroyer to communicate at long 
distances in the daytime has been a great drag upon 
her work, for any news that by her speed she is able 
to discover must either be passed to the Fleet through 
8 connecting cruiser, or else she must return to within 
signalling distance, and thereby lose a lot of valuable 
From time to time experiments have been made 
with kites in place of tall signal masts, but these 
have not given any great satisfaction, and have never 
been seriously adopted. Wireless telegraphy has been 
thought up to the present impracticable, owing to the small 
capacity of such an aerial wire as could be hoisted to tle 
mast-head of a Destroyer, but recent experiments with big 
condensers have shown that a large enough capacity should 
be obtainable, even with the very small height of a 
Destroyer's mast, to enable the messages thus sent to be “ in 
tune" with the aerial wire of the flagship, and if this is 
demonstrated by the forthcoming manœuvres to be the case, 
one of the greatest problems of modern Naval warfare will 
have been solved. 


Institution of Electrical Engineers (Students).— 
The report of the Committee of the Students! Section for 
the Session 1900—1901 reads :— 


During this session 11 ordinary meetings have been held, the 
average attendance at which has been 20. At some of these meet- 
ings have been read some of the reports presented to the Institution 
by the student-reporters appointed by the Council of the Institution 
in August last, to report on various classes of exhibits in the Elec- 
trical Section of the Paris Exhibition of 1930. In addition, six 
papers have been read on various electrical subjects. Thirteen works 
and installations of special interest in the neighbourhood of London 
have been visited by parties of students during the session. Eight 
visits have also been made by parties of students from the various 
technical colleges to the Board of Trade Staudardising Laboratory 
at the invitation of Mr. A. P. Trotter, of the Board of Trade. It 
is with great pleasure that the Committee reports the success of the 
visit of the students' section to Mauchester in April last. 

The proposal to visit an engineering centre in the Easter vaca- 
tion of the technical colleges was brought forward in December 
last, and with the approval of the Council, a circular letter was 
sent to all the student-members in order to test whether 
the proposal would meet with sufficient support. To this 
circular 33 replies were received, and it was considered 
that there was a suflicient number to warrant arrangements being 
made for the visit to take place. Manchester was chosen as the 
centre for the visit. The visit lasted four days, from Tuesday, 
April 16th, to Friday, April 19th (one day, Thursday, April 18th, 
being spent at Liverpool), and was participated in by 32 students, 
11 of whom were from London, the majority of the remainder being 
from the neigbourhoods of Manchester and Sheffield. 

The party was well received by the firms and engineers whose 
works were visited, and the success of this visit leads the committee 
to hope that the experiment may be repeated in future years. 

The committee for the coming session is made up of the following 
gentlemen :—B. H. Morphy and C. W. Wilkinson (Central Technical 
College); A. H. Bennett (Faraday House); R. L. Longman, P. G. 
Mitchell and P. Rayner-Smith (Finsbury Technical College) ; 
D. R. H. Browne (King's College); F. J. Hiss, jun., and H. D. 
Symons (non-collegiate); G. B. Dyke (University College). 


— — 


The Bowman Lindsay Monument. — The committce 
which has had in hand tlie matter of erecting a monument in 
memory of J. Bowman Lindsay at Dundee has adopted a 
design for the memorial, which it is proposed to unveil early 
in Neptember, when Sir W. H. Preece and other electrical 
men, who will be subsequently visiting the B.A. meeting at 
Glasgow, will be able to take part in the ceremonial, 


The Royal Society.— Among the papers down for read- 
ing yesterday were the following :—Prof. J. C. Bose, “On 
the Electric Response of Inorganic Substances,” preliminary 
notice; Dr. Waller, F.R.S., * On Skin-Carrents. Part I.— 
The Frog's Skin ;" G. F. C. Searle and T. G. Bedford, 
„The Measurement of Magnetic Hysteresis. 
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Obituary.—We regret to learn from the columns of the 
Times of the death, which occurred at Geneva, on Sanday, 
after a long illness, of Principal John Viriamu Jones, Prin- 
cipal of, and Professor of Physics in, the University College 
of South Wales at Cardiff. In 1881 he left Oxford 
to become Principal of, and Professor of Mathematics 
and Physics in, Firth College, Sheffield. Two years 
later, on the establishment of the University College of South 
Wales, he was appointed its first Principal, also acting as 
Professorof Physics ; and this position he retained up to his 
death. In 1891 he was chosen a Fellow of the Royal Society. 
His scientific work was mainly concerned with the measure- 
ment of electrical resistance, and he was a member of the 
committee of the British Association on that subject. In 
particular he was deeply interested in the determination of 


the standard ohm by the Lorenz method in absolute measure 


—i.e., conditioned only by the units of length and time and 
the properties of the ether; he constructed a Lorenz 
apparatus for his laboratory at Cardiff, and took a prominent 
part in designing aud testing another that was made in 
London for the McGill University. The cause of technical 
and scientific education in Wales owed much to his powers 
of organisation. i 

Sir Andrew Fairbairo, chairman of Fairbairn, Lawson, 
Corabe, and Barbour, Limited, machine makers, Leeds and 
Belfast, died on Friday night at his London residence, 
Portland Place. 

Among readers of the ELECTRICAL Review there are 
many who will learn with deep regret of the passing away of 
Mr. Frederick Thornton, who for over 30 years has 
moved among telegraph engineers in this and other 
parts of the world in construction work. 
first engagements was in the Indian Telegraph Service, 
which he left to join Messrs. Latimer Clark, Muir- 
head & Co. After a short time, however, he entered 
into an engagement with the E.P.S. Co. at Millwall, but 


in 1888 returned to Messrs. Latimer Clark in order to 


go to Australia, where he superintended the construction of 
the telegraph line from Roeburn to Perth. Previous to 
this, however, he had taken part in the erection of lines in 
South Africa, and what was then known as the Orange Free 
State. In the year 1895 he became London manager of the 
Wigston Electrical Works, and at the termination of this 
engagement he went out to Central Africa, in August, 1898, 
as chief engineer to the Mohun Expedition, whose mission 
was to construct a telegraph line across Central Africa for the 
King of the Belgians. The route of this line was from Mtowa, 
on Lake Tanganyika, to Kasonga, on the Congo—a distance 
of 200 miles, and from thence to Stanley Falls, another 400 
miles, It was at Kasonga that Mr. Thornton met his 
death on March 4th this year. He was 54 years of age. 
The many engineers who remember him will join with us 
in sincerely condoling with the relatives he has left behind. 


The Municipal Electrical Convention.—The official 


programme of the annual convention of the“ Incorporated“ 
M.E.A., which opens at Glasgow on Wednesday, June 19th, 
has been issued, and the secretary, Mr. C. McArthur Butler, 
has favoured us with a copy. Mr. W. A. Chamen will deliver 
his presideutial address on June 19th, after the company has 
been welcomed by the Lord Provost of Glasgow. Two 
papers will then be read and discussed separately—(1) by 
Mr. J. H. Rider on “ Uninsulated Returns in a Tramway 
System," and (2) by Mr. Bailie W. Maclay on * Street 
Electric Lighting." Visits will subsequently be paid to the 
Corporation electric tramways and lighting stations. The 
next day's meeting (June 20th) will be held at Edinburgh, 
and the papers down for reading are (1) * Braking Apparatus 
for Electric Cars,” by Mr. A. L. C. Fell; (2) “The 
Equitable Allocation of Costs in Combined Lighting and 
Traction Stations.” Visits will afterwards be paid to the 
Edinburgh Corporation electricity works, the cable tramways 
power-stations, the works of Messrs. Bruce Peebles, and 
Messrs. Mackenzie Bros, On Friday, Glasgow will again be 
the place of meeting, and the papers are—(1) “ Refuse 


Destructors in Combination with Electric Power Stations, 


by Mr. J. S. Highfield ; and (2) „Coal and Ash Conveying 
Gear," by Mr. R. A. Chattock. Visits are arranged for 
to the Corporation car works and the manufactories of 
Messrs. G. & J. Weir, Messrs. Mavor & Coulson, Messrs, 


— eo 


take part in the meetings, 


One of his- 


Aird & Coghill, the Singer Manufacturing Company, and 
Messrs. Brown Bros.’ shipbuilding yard. At the business 
meeting which will be held on Friday evening, one of the 
items to be considered is, The Advisibility of Formulating 
a Set of Rules for the use of the Police in cases of emergency 
arising out of Breakage of Overhead Trolley Wires.” For 
those who stay in Scotland for Saturday, a visit to the works 
of Babcock & Wilcox, and several excursion arrangements 
are suggested. The meeting, if we may judge from the pro- 
gramme, promises to be exceptionally interesting and success- 
fal. The mistake of trying to crowd too many papers into 
three days’ mectings has not been made, and the authorities 
are to be congratulated upon the point. It is desired that 
the fact should be made as widely known as possible that 
visitors, Whether members or not, are cordially welcome to 
The necessary tickets can be 
obtained by applying to Mr. Butler, the secretary, at St. 
James's Hall, Piccadilly, W. On June 12th Mr. Butler 
leaves for Windsor Hotel, Glasgow, to which address letters 
should be sent. 


Proposed “Henry Angel Memorial.“ In February 
last while in the active discharge of his duties as instructor 
in steam, applied mechanics, &c., at the City of London 
College, Mr. Henry Angel was overtaken by a paralytic 
stroke from which death resulted. It is now proposed by 
those who best knew him and his work to found a prize or 
scholarship to perpetuate his memory at the college. Many 
of those who studied under the late professor will, we feel 
sure, be only too glad to be afforded an opportunity of con- 
tributing toward this very commendable object. They will 
remember the signal success which accompanied his labours 
both at the City of London College and elsewhere; and 
will need no reminding of the fact that in spite of natural 
infirmities, he was ever most accessible as a teacher, and 
would put himself to an endless amount of trouble in order 
to help his students to master difficult problems. By such 
unceasing labours he gained the high esteem and love of all 
with whom he came in contact. His colleagues testify that 
he was a grand teacher and thorough gentleman. Sub- 
scriptions to any amount will be thankfully received and 
acknowledged by Mr. P. J. Gillbard, hon. secretary of the 
* Henry Angel Memorial Fund," City of London College, 
White Street, E.C. 


lustitution of Electrical Engineers (Awards).—The 
annual general meeting of the Institution of Electrical 
Engineers was held at the Society of Arts on Thursday last 
week, Prof. Perry in the chair. The following premiums 
have been awarded for papers read :—The Inetitution pre- 
mium of £25 to Mr. M. O'Gorman for his paper on ** Insu- 
lation of Cables ;" the Paris Electrical Exhibition premium 
of £10 to Mr. W. Duddell for his paper on the ** Rapid 
Variations of the Current through the Direct Current Arc ;" 
the Fahie premium of £10 to Mr. A. C. Eborall for his 
* Notes on Polyphase Sub-Station Machinery ;" an extra 
prenium of £10 to Mr. J. S. Highfield for his paper on 
* Storage Batteries in Electric Power Stations Controlled by 
Reversible Boosters ; " and four extra premiums of £5 each 
to Mr. M. B. Field for his paper (Glasgow Local Section) on 
a * Method of Compensating Voltmeters for Voltage Drop 
in Large Feeders;" to Mr. W. Wyld for his paper (Birm- 
ingham Local Section) on “ Polyphase Equipment of 
Factories; to Mr. G. Ralph for his paper (Newcastle Local 
Section) on “ Electrically-Driven Machine Tools and their 
Advantages ;" and to Mr. F. Holden for his paper on “ A 
Watt-Hour Meter." Students' premiums were awarded to 
Mr. C. B. Nixon, Mr. F. J. Hiss, jun., Mr. J. H. Vigor, and 
Mr. J. H. West. The two Salomons scholarships were 
awarded to Mr. J. D. Griffin and Mr. H. A. Skelton, and the 
David Hughes scholarship to Mr. C. J. Hopkins. 


Appointments Vacant.—<An_ instructor in electric 
wiring, and a student demonstrator in mechanical and elec- 
trical engineering are wanted for the Battersea Polytechnic. 
A charge engineer is wanted for Bristol at £3 per week, and 
a meter inspector for Nelson. A mains assistant and 
draughtsman, and other assistants, are required for Islington 
electricity works. The Glasgow Corporation wants men for 
telephone instrument fitting, and switchboard construction. 


Vol 48. No. 1,228, June 7, 1901.] 


THE ELECTRICAL REVIEW. 


985 


Personal.— Mr. Philip Powter, resident engineer of the 
Camp’s Bay (Cape Town) Tramway Company, Limited, 
was recently the recipient of an illuminated address, signed 
by nearly 100 of the employés of the company. On the 
same occasion a silver tea and coffee service and a handsome 
album were presented to Mrs. Powter and Miss Kathleen 
Powter respectively. The presentation was made by Mr. 
Hackwood, assistant engineer. During the evening Mr. 
C. P. Wilson, the new general manager and electrical engi- 
neer of the company, conveyed his thanks to Mr. Powter for 
the assistance rendered to him in taking over the reins of 
office. 

Mr. R. W. Grubb has been appointed assistant engineer at 
the Eastbourne electric light, works. 

Owing to re-arrangement of the staff of the Edison and 
Swan Company, Mr. A. W. Hill will be severing his con- 
nection with the same after an uninterrupted period of 
20 years. Mr. Hill joined the staff of the American Edison 
Company before the formation of the English company, and 
was superintendent of the Central Station, Holborn Viaduct, 
with charge of the erection and maintenance of all the 
installations in London and district for the Edison & Swan 
Company. Mr. Hill has held the position of works foreman 
and engineer for the last 104 years at the Ediswan Factory, 
Ponder’s End. - 

Mr. C. B. Elliott, general manager of the Cape railways, 
who has been commissioned by the Cape Government to 
visit Europe and America for the purpose of selecting 
rolling-stock, signalling, and electrical appliances for the 
South African railways, has arrived in this country. 

Mr. A. V. Clayton, formerly of the B.T.H. Co., who 
accepted an appointment some months ago with the Elektriska 
Aktiebolaget Magnet, Ludvika, has become engaged to Miss 
Tyra Unga, daughter of Mr. A. Unga, of Henriksholm, 
Sweden. 


Electric Blowing at Lincoln Cathedral.—Just as we 
go to press the following letter comes to hand from Mr. 
Arthur Bergtheil :—“ I am afraid I must trouble you once 
again for a short space to answer Mr. Hutton. He admits 
fairly enough that the alterations which my firm made to 
our original installation in the Cathedral were necessitated 
by a misapprehension on the part of the organ builders, and 
he goes on to state that the apparatus was not even then 
wholly satisfactory. Ido not complain of that, for I believe 
it is correct ; but what I do complain of is, that Mr. Hutton 
should go out of his way in the most unfair manner to 
guegest (as his letter does) that this unsatisfactory state of 
affairs was due to any incompetence or bad workmanship on 
the part of my firm, instead of to attempt to make the best 
of a bad business, and adapt the plant and gear designed for 
30 revolutions on two winds to 5 and 7 revolutions on two 
winds—a difficulty which even Mr. Hutfon has apparently 
only overcome, according to his own account, by almost an 
entirely new installation. Mr. Hutton forgets to add that 
our estimate for further alterations—made after consultation 
with him, and at his request, and which, in our opinion, 
would have overcome the difficulty, and which he described 
as chiefly mechanical—only amounted to £38.” We think it 
is now time that this correspondence came to an end. 


Marriage,.—On 29th ult. Mr. Arthur Hart, manager of 
the electrical department workshops of Messrs. D. Bruce 
Peebles & Co., of Edinburgh, was married to Miss E. F. 
Bradley, of Blackheath. The staff and employés at the 
Tay Works presented the happy couple with a handsome 
chest of cutlery. 


City and Guilds Institute.—On Tuesday, June 18th, 
Lord Avebury will open an exhibition of students’ practical 
work, executed in connection with the Institute’s techno- 
logical examinations, at the hall of the University of London. 
The exhibition will be held in the north gallery of the 
Imperial Institute. 


Appointment.— Mr. J. V. Moinet, of Tunbridge Wells, 
has secured the appointment of mains superintendent to the 
Reading Electricity Supply Company. 


American Machine Tools.—Our New York namesake 
delivers itself as follows: —“ For the past few weeks the lack 
of orders for American machine tools from the London 
market is said to be more noticeable than ever, From each 
and every market comes a different excuse for the existing 
conditions. The manufacturers’ agents in London claim 
that the market there is overstocked with our products, and 
until those are disposed of the demand will be dull. Berlin 
representatives say that German imitations of American 
machine tools are slowly driving out the genuine article. The 
agents in France, and there are but few, state that a great 
deal of machinery and tools from the Exposition was sold 
after it was closed in open market, and a little time will be 
required before new sales can be made. As the agents in 
France, Germany and England practically control the trade 
115 the rest of Europe, there is hardly any business being 

one.“ 


Glasgow Exhibition.— It is expected that the King 
will visit the Glasgow Exhibition on his way to the High- 
lands next month. 


OFFICIAL RETURNS OF ELECTRICAL 
` COMPANIES. 


Guildford Electricity Supply Company (36,725).— 
This company’s annual return was filed on April 24th, when 2,586 
ordinary and 500 founders’ shares were taken up out of a nominal 
capital of £20,000 in 3,900 ordinary shares of £5 each, and 500 
founders’ shares of £1 each. The full amount has been called up on 
each share, resulting in the receipt of £13,440; £2 has been paid on 
two forfeited shares; mortgages and charges, £3,450. 


County of London and Brush Provincial Electrie 
Lighting Company (34,320).—This company's annual return was 
filed on May 13tb, when 20,000 preference and 40,000 ordinary 
shares were taken up out of a nominal capital of £800,000 in 40,000 
preference and 40,000 ordinary shares of £10 each. £600,000 has 
been paid. Mortgages and charges, £400,000. 


Smithfield Market Electric Supply Company, 
Limited (53,354).— This company’s annual return was filed on 
March 7th, when 12,000 shares were taken up out of & nominal 
capital of £100,000 in 20,000 shares of £5 each. £5 per share has 
been called up, resulting in the receipt of £60,000. Mortgages and 
charges, £58,000. 
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SUPPLY STATION ACCOUNTS. 


THE accounts for last year show that the 


Hanley Hanley Corporation electricity works are in 
Cerporation a very much improved position compared 
Electricity with previous years. Notwithstanding the 

Accounts. increase in financial charges of over £800 


the net loss has been reduced to very nearly 
what it was in 1898, or under a third of the figure for 1899. The 
gross profit is about three times that of 1899, and 50 per cent. greater 
than in 1898. Mr. Lobley, the borough engineer, has been proved 
correct, when he said that there is "no cause for apprehension as 
to the future financial success of the undertaking.” The load has 
risen considerably less than the units in proportion to the respective 
totale, the output being roughly increased by 20 per cent. This 
shows that whether the demand indicator principle is understood or 
not by the consumers in Hanley, it is decidedly to the benefit of the 
undertaking that it should be retained. 


GENERAL STATEMENT. 
1899. 1900. Ino. 


Total capital expenditure £67,829 £78,880 £5,501 
Number of units sold 537,893 643,200 105,307 
No. of lamps, 32-watt, connected 35, 160 41,612 6,452 
Maximum load si m 550 634 84 
Gross revenue  ..  ..  .. £8,809 211,899 £2,890 
Gross expenditure... £7,632 £8,068 £436 
Gross profit E £1,177 £3,681 £2,454 
Average price per unit sold 3 80d. 4:934d. — 7 44d. 


We are glad to note that the rates charged are 6d. and 3d. for 
lighting, and 3d. and 1d. for power, instead of 5d. and 23d., and 
21d. and 1d., as was the scale prior to August last year. The special 
rate to churches was 4d., and is now 41d. As a result the receipts 
from energy sold have improved by nearly 4d. per unit and stand 
at 41d., a reasonable figure for two-thirds of a million units output. 
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REHVENUn STATEMENT. 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Ine. 


Sale of energy ... £8,515 3:80d. £11,854 424d. + 44d. 
Meter rens 268 12d. 287 11d. — 01d. 
Supply of old material, &c. 96 ‘Old. 45  '02d.-r Old. 

Sundry receipts: law ex- TRE. iud 13 ‘00d. — 
penses returned. "E Pup, 
Gros revenue .. £8,809 393d. £11,699 437d.-r'44d. 


— — 


The engineering costs, with exceptions of coal and rates, have 
improved, and the works and total costs show better by id. per 
unit in consequence. Oil, wages, and repairs are reduced in the 
gross, upon which Mr. Conelle, the Corporation electrical engineer, 
is to be congratulated. 


Cost OF PRODUCTION. 


1899. 1900. 

Gross. Perunit. Gross Perunit. Ino. 
Coal T .. £92,540 113d. £3,134 117d. ＋ 04d. 
Oil, waste, water and) 460 20d. 273 *10d. — 10d. 

engine room stores. 
Balaries and aces patie : 
ation & istri- i 58 -— 
e mada, lam sd, 138 we ala 
street lamps. 
Repairs and maintenance of | - 
1,988 ‘89d. 1,68 *66d. — 23d. 


dynamos, &c, and re- 


engines, boilers, buildings, 
ne wnls street lamps. j 


Works costs .. £6,400 2:85d. £6,564 9*45d. — 40d. 
Rent, rates and taxes . 585 26d. 753 *98d. ＋ 02d. 
Management expenses, 

salaries of managing engi- 507 23d. 593 999d. — ‘Old. 


Aen secretary, clerks, 

c. 

General establishment 
charges, stationery and 
printing, law charges aud 
insurance 


Other expenses m" T: — = — — ae 


140 06d. 158 *06d. — Cd. 


£8,068 3°Old. — 39d. 


Total costs . £7,632 340d. 


From the General Statement it will be scen that the costs 
increased by £436, but revenue by £2,890, the difference, £2,454, 
going to swell gross profits. As the financial charges took £826 
extra only, the remainder, or £1,628, went to reduce the loss of 
£2,269 in 1899 to £641 in 1900, and we hope to see the corner 
turned in the current year. 


PROFIT STATEMENT. 


]P99 1900 
Interest on loans and overdraft m. £2,131 £2,124 
Binking fund for repayments .. 1,315 2,148 
Net profit carried forward e .. . —92,969 — 641 
Gross profit ... I — £1,177 £3,631 


CITY NOTES. 


The Castner-Kellner Alkali Company. 


Mn. W. MaTHER, M.P. (Chairman), presided on Thursday last week, 
at Winchester House, E.C., overthe fifth ordinary general meeting of 
the shareholders of the above company, and, in moving the adoption 
of the report, said his remarks would naturally be made in relation 
to the earnings of the business not having enabled the directors to 
pay during the year just closed the usual dividend which the 
company had paid since it first commenced to work. He was glad 
to say the reasons for the present position were of a simple 
character, and involved no kiud of complication in connection with 
their enterprise. In the first p'ace he would allude to the fact that 
the absorption of the Aluminium Company by the Castner-Kellner 
had been in due course completed, and they had every reason to 
. believe that the amalgamation was a very wise and politic step on 
the part of the Castner-Kellner Company, and also on behalf of the 
Aluminium Company. In dealing with the question of their reduced 
earnings. he bad to state that in the first place the increased price 
of coal and raw materials had meant a difference of £11,000 to their 
net profit. But notwithstanding that fact, in the month of October 
last they considered that they were justified in paying an interim 
dividend at the rate of 8 per cent. per annum. As that matter 
might be subject to criticism, it would be desirable that he should 
explain the reasons which led them to take that step. At the time 
of the interim dividend beiug paid they were in the first part of the 
third quarter, and they were making deliveries of bleaching powder 
to the utmost capacity of their works, and the outlook and the 
prices were 80 promisiug that they had no hesitation in adopting the 
same plan which they had pursued since the company was started, 
of payiug the dividend, feeling sure that at the end of the year 
they would be able to show the same results as previously. They 
were justified in the forecast, not only because of the encouraging 
view of the general manager, but in consequence of the sales being 
made, and the fact that in December they were producing and 
selliug a larger amount of bleaching powder than in any month 


before. The price of bleaching powder had increased considerably, 
and there seemed a probability of a yet higher price being reached. 
At the turn of the year an extraordiuary change took place 
in the alkali trade, especially affecting bleaching powder, 
which he could truthfully say took everyone by surprise. 
What almost amounted to a collapse occurred, and stagnation had 
remained in the trade ever since, and instead of them increasing 
their output they had suddenly to dimiuish the manufacture of the 
powder, and at the same time to increase their stocks. He 
attributed the unanticipated result of the trade principally to that 
cause. Another cause was with regard to caustic soda, the pro- 
duction of which was of necessity diminished because the produc- 
tion of bleaching powder and caustic soda went on simultancously, 
Then they had to face the inevitable delay in gctting their new 
sodium works erected at Weston Point, although the work had been 
extremely well carried out, and they were now in perfect order 
with the newest improvements, and in all respects satisfactory. 
They had anticipated when tbey had paid the interim dividend that 
the war would soon be at anend, and that the gold mines would be 
re-opened, for their production of sodium mainly depended upon the 
re-opening of the gold mines. The continuation of the war had 
resulted in their not securing the full amount of profit they 
anticipated from the absorption of the Aluminium Company. In 
conclusion, the Chairman said that the three causes for the 
diminished profits, were increase in cost of coal, the abnormal state of 
the bleaching powder market, aud the continuation of the war. If auy 
one of those three causes were removed it would make a great 
difference to their earnings, and if all three were removed they 
would be in a very excellent position indeed. 

Mr. BEILBY seconded the motion. 

Several shareholders criticised the accounts and expressed 
disappointment that better results had not accrued from the 
amalgamation with the Aluminium Company. 

The CHAIRMAN, in answer to criticisms, said that in absorbing the 
Aluminium Company they had secured the goodwill and patents, 
and bad bought up a going concern representing a business of 
considerable value. What they wanted to do was to enlarge the 
field of their electrolytic work, and not to be dependent upon the 
bleaching powder market or the caustic soda market. The war had 
had an overwhelming effect on the production of sodium, which 
was used in the gold miues. However, they were not disappointed 
with the Aluminium Company, for it had fairly contributed to 
the results of the year. 

The report was then adopted. 


India-Rubber, Gutta-Percha and Telegraph Works 
Company. 


MazoR Darwin presided at the half-yearly meeting of this com- 
pany, held on Tuesday at Cannon Street Hotel. He said that since 
December last the prices of raw materials, with the exception of 
gatta-percha, had eased, and they had been able to sell their manu- 
factures at lower prices than ruled for the previous 18 months. 
The reductions bad not been considerable. As a result of this and 
the general slackness in trade, the turnover did not compare favour- 
ably with that of the similar period last year. An improvement 
had now taken place, and the board hoped that they would meet 
the sharcholders in December with a statement of aflairs showing 
much the same results as were laid before them six months ago. 
The company had just completed the laying of a cable for the Com- 
mercial Cable Company between Weston and Waterville, and the 
Buccaneer had just terminated her charter with the Western Tele- 
graph Company. Owing tothe continuation of hostilities the South 
African agencies were not able to do any work, but when matters 
settled down they would be ready to take advantage of every open- 
ing for business which might present itself. With reference to his 
earlier remarks, it would be understood that the price of gutta- 
percha had not fallen. Those remarks might cause a false impres- 
sion. The market prices for the different grades of gutta-percha were, 
as a matter of fact, lower than they were recently, but the quality 
of those grades was below the usual standard, with the net result 
that buyers got less useful material for the money they paid than 
was formerly the case. To enable the company to increase its 
facilities for production at the French works small neighbouring 
property had been purchased. This step had been rendered neces- 
sary by reason of Lhe fact that during the past three or four years 
they had been much hampered for want of room. 

A resolution approving an interim dividend at the rate of 23 per 
cent., or 5s. per share, was carried. 

The CHaIkMAN, in concluding the proceedings, announced that 
during the period under review the board had sustained very great 
loss by the retirement of Mr. Gray and Mr. Silver. Only those who 
had been on the board could thoroughly appreciate what a great 
loss that was to the company. The loss was mitigated, because 
they had been able to appoint both of those gentlemen extra- 
ordinary directors under the alterations receutly made in the 
articles. They had secured the services of Mr. George Henderson, 
an old shareholder and son of a former chairman, and Mr. Charles 
Moore, a West Indian merchant, to fill those places on the board. 

The usual vote of thanks closed the meeting. 


Electric Power Distribution Company. 


Mr. W. L. MApGEN (managing director) presided at Surrey House, 
on Tuesday, overthe fourth ordinary general meeting of the above 
company, and in moving the adoption of the report, said the profite 
had amounted to £15,001 28. 9d., and after deducting the proportion 
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of general expenses chargeable to revenue, and the expenses incurred 
iu connection with schemes not proceeded with and written off, 
and a sum of £1,271 5s. 9d., held in reserve in respect of new schemes 
in course of development, there remained a net profit of £13,045. 
They proposed to write off the whole of the preliminary expenses, 
amounting to £826 6s. 2d., and the furniture account, which was a 
small one, was reduced by 20 per cent., and in time that small item 
would disappearentirely. Income-tax amounted to £513 17s. 8d., 
and they recommended a dividend at the rate of 5 per 
per cent. per annum on the ordinary shares for nine months, 
which took £1,320, leaving the large sum of 410,329 to 
be carried forward. They had a very large amount of 
work in hand, and they felt that it would be a judicious 
course, as part of that work was not yet completed, to carry forward 
that amount. He felt confident that they would not have to trench 
upon it in any way, when they presented their report at the end 
of the current year, and indeed they fully expected that the rate of 
profit which had accrued to them during the past nine months would 
be fully maintained. There was only one other item in the report 
to which he need draw their attention, and that was the sum at 
which the schemes they had now in hand had been taken into the 
balance-sheet. The first item on the credit side of the balance- 
sheet was “expenditure on power Bills and negotiations in con- 
nection with new schemes in course of development, less amount 
reserved £16,840 13s. 6d." They felt that that amount was fully 
justified by the value of those claims which they had in process of 
development. It represented undertakings which were in process 
of development and negotiation with a view to being at a later 
stage put into practical shape—the stage at which the works would 
be constructed, and be available for revenue purposes. This 
sum of £16,840 represented the net cost of those power 
Bills and other negotiations which were proceeding, and, of 
course, nothing had been added to that amount in taking it into the 
balance-sheet. The attention of many would have been drawn to 
the vast strides which had been made in connection with electrical 
work in America and on the Continent and in their Colonies. That 
progress had been relatively more rapid than it had been with them 
at home, but many of them felt, some few years ago, that the time 
had arrived when there was a good promise for similar undertakings 
in connection with electrical power distribution proving remunera- 
tive in this country. It seemed necessary, at the same time, in the 
interesis of the country, that something should be done to give their 
industries the same facilities which similar industries enjoyed in 
other countries. "The latter suggestion was a sentimental one, and 
would have attracted but a sentimental interest on their behalf had 
it not at the same time afforded promise of a good investment. They 
went to work, and he believed they had met with a very fair 
measure of success, In the session of last year four Bills for 
the distribution of electrical energy on economic conditions 
over very large sections of country passed through Parliament. 
Of those the company secured two, and over districts which he 
thought were exceptionally favourable, viz., the County of Durham, 
which was one of the greatest industrial centres in the country, and 
the North Metropolitan District, which had exhibited in past years 
an enormous increase of populaticn in the residential districts, and 
which also of more recent years showed a tendency to industrial 
development along the valley of the Lea. "The cost of these Bills 
was included in the item in the balance-sheet to which he had 
referred. In addition to those power Bills they had secured rights for 
electricity supply in Banbury, Sheerness, Sevenoaks, Wellingborough, 
Sutton and District, in Surrey, Lewes, Penarth, Staines District, and 
Weston-super-Mare. "These latter powers, while not offering such 
large powers for investment as the power Bills, yet were in some 
cases the nucleus of what might be equally large undertakings later 
on. Ashe said, the County of Durbam and the Metropolitan Power 
Bills were obtained in the autumn of last year, and the work was 
immediately put in hand, and last month they successfully 
inaugurated the main power station at Gateshead under the County 
of Durham Bill. "Their friends the British Electric Traction Com- 
pany had begun a very extensive system of electric tramways, 
and the first business undertaken by the station to which he referred 
was to supply those tramways with electric cnergy. The general 
ele:tricity supply for the town of Gateshead and the neighbouring 
districts was making very rapid progress, and they were led to 
believe that their confidence as to the suitability of the district for 
electric power purposes would be fully justified, as consumers were 
beginning to take a supply very readily. With regard to the North 
Metropolitan scheme, that would be commenced with two power 
stations both on the River Lea, where facilities for coal and water 
supply were probably the best in the north of London. Progress 
was made in that district with just as little delay as they permitted 
themselves in the case of the Durham scheme, and during the 
present month the first main station would be inaugurated at 
Hertford. Of the other schemes which he bad referred to, the most 
interesting, perhaps, was Weston-super- Mare. The electricity 
supply for that town was inaugurated during the past month, 
and they started with a very satisfactory number of consumers, 
and that number was steadily increasing from week to 
week. The Weston-super-Mare company bad a concession for 
a system of electric tramways for that town, and the con- 
struction of these lines, which would be worked in association 
with the electricity supply, would be commenced during the 
autumn of the present year. Most of the other stations referred to 
would be completed during the present year, and there were indica- 
tions which reached them from those districts that satisfactory and 
profitable business would be done. It was the one object of the 
company to bring the electricity supply of those districts within 
reach of all classes upon the most favourable terms. There were 
clear indications not only abroad but in this country that the era 
of the separate little gencrating stations for cach town or district 


was passing away, and that the era of electric power distribution on 
a large scale was now beginning. The operations of that company 
and the steps they had taken placed them directly in the line of 
development. They felt that they had made a good start, and felt 
pretty confident that they would derive a large measure of success 
from the business which had already been inaugurated and that 
which they had taken steps to secure for the years to come. 

Mr. R. P. SELLON seconded the motion, and the report was 
adopted. 

The retiring directors and auditors having been re-elected, 

Au extraordinary mecting was held, at which various alterations 
in the articles of association were agreed to. The alterations were 
due generally to the provisions of the new Companies' Act, and the 
CHAIRMAN stated that they were all in the interests of the 
shareholders. 


Barcelona Tramways Company. 


THE report of the directors to be presented to the meeting on the 
12th inst., states that in the year 1900 the traffic receipts from 
electric traction amounted to £35,589, and from mule traction to 
£13,157. Adding sundry receipts, the total receipts amounted to 
£99,872. Working expenses amounted to £69,729, leaving as gross 
profit £30,143. — Deducting loss on exchange, £9,234, and adding 
amount brought forward, £1,211, the net protit is £22,120. The 
directors regret that the accounts do not enable them to recommend 
a dividend on the ordinary shares; various circumstances have 
brought aboutthis result. The receipts from mule traction (which 
was not entirely superseded by electricity until October 4th last) 
were absorbed by the working expenses. The abnormally high 
price of fuel ruling during the grenter part of the year added 
materially to the working expenses. The cost of fuel has now been 
reduced, and may be expected during the current year to compare 
favourably with that of the preceding year. The grant of the con- 
cession for working the Ensanche system by electricity is now only 
subject to certain formalities; when these are settled the directors 
hope to enter into a lease or working agreement to the mutual 
advautage of both companies. A new concession to be worked by 
electricity has been obtained for an extension of about 14 miles of 
one of the company's principal lines; this, the board is satisfied, 
will be of considerable value, and the work of construction will be 
taken in hand without delay. 


Prospectuses, 


AS we anticipated in our last issue, a prospectus has this week been 
placed before the public inviting applications for 85,000 £1 shares 
in Messrs. Drake & (iorham, Limited, out of a total of 125,000 
shares, all £1 ordinary, which represents the total capitalisation. 
The vendors take the remaining 40,000 shares in part payment 
of the purchase price, their other receipt being £66,000 in cash. The 
prospectus states the profits for each of the past five years, and these 
average £11,755 per annum. For 1900 they were £12,348, and for 
1899 a little in excess of that. Taking these two years as a basis, 
it is estimated that after payment of mauagement charges and 
directors' fees, and placirg a sum to reserve, 8 per cent. per annum 
can be declared on the capital. The assets, less sundry creditors, 
are put down at £10,000. Messrs. B. M. Drake and J. M. Gorham, 
the vendors, will act as managing directors for the next seven years 
at £500 per annum each. The business will accordingly be con- 
tinued on the lines that have made it so successful in the past. 
The minimum subscription on which the company will proceed to 
allotment is £85,000 exclusive of the vendors’ allotment shares. In 
our last issue we mentioned the general character of the business, 
and indicated the progressive future that should be before it in view 
of the great electrical development now evident in all parts of the 
country. The list of subscriptions opened last Monday, and closed 
yesterday (Thursday). 

A prospectus of the Uxbridge and District. Electric Supply Com- 
pany has been in local circulation. | 


Electric Lighting Boards, Limited, 


WE are informed that in the course of a meeting of the shareholders 
held at their offices, No. 7, Pall Mall, it was announced that the 
American rights of the E.L.B." system have been disposed of for a 
very considerable sum, the first cash payment which was recently 
cabled alone amounting to £15,000. As Admiral Sir Henry 
Nicholson, K.C.B., the chairmau of the company, remarked, the 
purchase has a far wider interest than the mere financial side, 
seeing that Americans are particularly chary of electrical inventions 
hailing from Europe, and it speaks well for the systein to have 
successfully passed all the electrical patent and insurance ordeals to 
which such inventions are subjected in the States. The negotiations 
for the sale, by the bye, were conducted entirely by Miss Amy 
Ashton Bence, the secretary of the company, who visited New 
York, aud the estimation in which her services are held by the 
shareholders may be gauged by the substantial cheque which was 
handed her in connection with a vote of thanks proposed by Sir 
James Weeks Szlumper, M. Inst. C. E. (Mayor of Richmond), 
seconded by Mr. Passmore, M.I.M.E. (late manager of the New 
Zealand Government railways), and by the presentaticn of 
a set of plate to her on the part of the directors in their 
personal capacity. Miss Bence was formerly the right hand 
of the late Sir Augustus Harris. The prospects of the company 
appear to be excellent, business already having commenced. in 
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several foreign countries, as well as in England, and the directors 
have already declared an interim dividend at the rate of 20 per 
cent. on its first year’s working. A demonstration of recent improve- 
ments and developments of the system will shortly take place. 


Electric and General Investment Company.—Sub- 
ject to audit, the directors have decided to recommend the payment 
of the following dividends, &c., for the year ended May 3ist, 
1901: — Ordinary shares.—A dividend of 58. per share, of which 2s. 
per share was paid on account in December last, leaving 33. per 
share to be distributed, and a bonus of 2s. per share, making together 
a present distribution of 5s. per share, or 25 per cent., or a total 
distribution of 7s. per share, or 35 per cent., for the year. Founders' 
shares.—4A dividend for the year ended May 31st of £50 per sbare. 


Stock Exchange Notices. — The Committee has 
appointed a special settling day as under:—June 19th, British 
Electric Traction Company, Limited—Further issue of 30,000 6 per 
cent. cumulative preference shares of £10 cach (issued at £1 10s. 
premium), £7 108. paid (of which £6 is capital and £1 10s. 
premium), Nos. 160,001 to 190,000; and has ordered the under- 
mentioned to be quoted in the Official List:—British Electric 
Traction Company, Limited — Further issue of 2,074 ordinary shares 
of £10 each, fully paid, Nos. 120,001 to 122,074. 


Siemens Bros, Limited, —The ordinary general meet- 
ing of the shareholders of this company was held on 30th ult. at 
the offices, 12, Queen Anne's Gate, Westminster, S. W. The repre- 
sentative of the ELERCTRICAL. Review attended, and was informed 
the proceedings were strictly private, and a request for a copy of 
the annual report was refused. 


City of London Electrie Lighting Company.—The 
following are particulars of the revenue of this company for the 
past March quarter:—Sale of current, &c., £91,611 12s. 7d.; 
working expenses, £45,728 1s. 5d.; leaving available for interest on 
debenture stocks and loans, depreciation, special charges and divi- 
dends, £45,883 118. 2d. 


The Charing Cross and Strand Electricity Supply 
Corporation.— At an extraordinary meeting held on 31st ult., a 
resolution was passed authorising the directors to raise or borrow 
such sums as were necessary, to the maximum of £500,000, for the 
purposes of the corporation's City undertaking. 


The Telegraph Manufacturing Company. — The 
annual meeting of this company is to be held at Liverpool to-day. 


TRAFFIC RECEIPTS. 


Birkenhead Corporation Trams.—' The returus for the four weeks ending May 
19th show that the mileage of the Birkenhead electric cars was 18,519 
miles. 156,563 penny tickets were told, and 33,210 tickets at 2d. The num- 
ber of passengers carried was 189,803, and the total receipts £929. 


Blackburn Corporation Tramways.—The receipts for the week ending May 
91st. were £663; corresponding week last year, £452; increase, £211. 
Total to date, £10,031; corresponding period last year, 48,848; inorease, 
£1,188, Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—'The receipts for the week ending June 
Ist were £1,868; corresponding week last year, £371; increase, £1,192. Total 
to date, £6,993 ; corresponding period last year, £5,895; increase, £1,099. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
May 3lst were £6 597; corresponding period last year, £3,016; increase, 
£8,550. Passengers carried during week, 3,118,784. 


Central London Railway.— The receipts for the week ending June lst 
were 46,368; previous week, £6,165; increase, £203, Total receipts to date 
(22 weeks), 4 186,468. Miles open, 6. 


City and South London Railway.—The receipts for the week ending June 
2nd were £1,815; corresponding week last year, £1,434; increase (Moorgate 
extension open) £341. Total to date, £13,256; corresponding period last 
year, 427, 751; inorease, £15,532. Miles open, 1901, 43; 1900, 32. 


Dover Corporation Tramways.—The receipts for the week ending May 
25th were £204 15a. 44d.; corresponding week last year, £207 17s. 1d.; 
decrease, £8 8. Rid. Week ending June Ist, £289 9s. 84d.; correspondin 
week last year, £207 178. 1d.; decrease, £3 1s. Sd. Total to date, £3,66 
Os. 8d. ; corresponding period last year, £3,103 48. 6d.; increase, £254 158. 9d. 
1 of track open, 8; Car miles run, 1901, 5,134; 1900, 4,949. Number of 
cars, 11. 


Dublin United Tramways Company.—The receipte for the week ending 
May Slst were as follows :—D. U. T. Co., electric oars, £4,108 13s. 4d.; 

D. 8. D. Co., electrio cars, £1,011 2s. 5d.; total £5,119 15s. 9d.; corre- 
sponding week last year—D. U. T. Co., electric cars, £8,412 118. 34. ; ditto, 
horse cars, £54 53. 7d.; D. 8. D. Co., electrio cars, £857 0s. 8d.; total, 
£4,823 178. 6d.; increase, £795 183. 3d.; aggregate to date, £83,478 11s. 8d. ; 
egate to date last year, £59,379 16s. 3d.; in:;rease, £98 153. bd. The 
mileage worked is 45 miles electrically, as against 42 miles electrically, and 

2 miles by horses, for the corresponding period last year. 1901, Whitsuntide. 


Glasgow Corporation Tramways.—The receipts for the week ending May 25th 
were £11,635 lls. 6d., compared with £9,623 108. 4d. for the same period last 
year. The drawings for the year amounted to £484,870, as compared with 
£119,090 for tha year 1899— 1900. 


Liverpool Corporation Trams. Revenue for the fortnight ended May 26th was 
418.873 68, or £2,706 13s. 7d. more than in the corresponding fortnight of 
last year. 4,076,137 passengers were carried, an increase of 1,008,024. 


Liverpool Overhead Railway.—The receipts for the week ending June 
2nd were £2,079; correaponding week last year, £1,852: increase, £727. 
1901 includes Bank Holiday. Total to date, £34,455; corresponding period 
last year, £31,0U); inorease, £3,446. Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 


WiTH the more cheerful aspect developed this week by the consol 
market has come a generally better tone throughout other invest- 
ment departments, home rails alone excepted. There is a growing 
ease in the money market which makes for higher prices in the 
Stock Exchange, and which, had it but a little business to back it, 
would soon exercise an appreciable effect upon quotations. Our 
telegraph list this week shows that the public are on the look-out 
for cheap stock: there are six rises against one fall. The elec- 
tricity supply section is almost neutral so far as changes go. 
National Telephones are losing part of the improvement that they 
gained last week. 


Two important new companies claim firat attention. Of Thorny- 
croft’s we spoke a fortnight ago, before the company came out. The 
Ordinary shares are being now dealt in at 10a. premium, while the 
Preference are pg to 5g premium. A story is circulating to the 
effect that the Ordinary are to be made the subject of a corner,“ 
and the price put much higher. Market-manipulatora, we may 
observe, would not tell such a thing as this as to all and sundry; 
the rumour looks absurdly improbable on the face of it. The second 
new emission is that of Messrs. Drake & Gorham, Limited, the well- 
known electrical engineers. The ipurchase price is £106,000, and 
the vendors take 44,000 shares in part payment, the rest in cash. 
Dividends of 8 per cent. are anticipated, provided the profits are 
maintained, and the shares appear to be a fair business speculation. 
À nominal premium is quoted on the shares. i 


No difference has been made to electrical railway shares by the 
severe depression suffered by the rest of home railway stocks owing 
to anticipations of lowered dividends in August. All the Tube" 
varieties are maintained at previous prices. Great Northern 
and City “A” Preferred Ordinary are called 8 to 10 for the 
fully-paid £10 shares. The nominal price of Baker Street and 
Waterloo Ordinary is 70s. discount. This luckless undertaking 
is, of course, mainly owned by the London and Globe Corporation, 
which is still seeking to dispose of its interests in the railway for a 
quarter ofa million sterling. If it succeeds, it will mean that tbe 
Corporation—its sbareholders, that is—drops £450,000 over this 
awful white elephant. 


The telegraph market displays a rise in all the Anglo-American 
Company's stocks. In fact, there was quite a little boom in them at 
the end of last week, the buying being induced by the substantially 
better position of the American railroad market. Some recession 
from the best prices attained has since taken place, but the Ordinary 
and Preferred are both a point up, and the Deferred is also higher. 
The demand for Anglo stocks spread to Direct United States, it being 
pointed out that the boom in Yankees is apparently still boiling, and 
that the “wire” companies must be benefitting largely. Globe 
Telegraph Ordinary show a 5s. rise, bringing them up to par, and 
Eastern Extensions are belter to the same extent. Great Northern 
has moved down £l, but another remarkable spurt in Amazon 
Debentures took the price up 5 per ceat. The shares are quoted at 
£4 middle. 


Electricity Supply shares continue ia good request. County 
of London Ordinary are à better upon good buying this week. 
Metropolitans are steadily regainiug their lost ground, aud are now 
£4 103. above the worst price they recently touched. The new are 
valued equally with the old. Kensington and Knightsbridge 
Ordinary are beiug wanted, and exhibit half a sovereign rise. The 
4 per cent. Debenture stock of Kensington and Knightsbridge and 
Notting Hill is 102 to 104. 

After this little flirtation with electric traction between Earl's 
Court and High Street, Kensington, the Metropolitan District 
Railway directors are now seriously considering the financial part 
of the proposed scheme for electrifying the whole line. A new 
undertaking is suggested, to be known as the Metropolitan District 
Electric Traction Company, which will do the work for a stated 
sum. Such, at least, is the present idea; whether it will come to 
fruition or not this week ought to finally show. District stock is 
harder on the approaching leap in the dark, but Metropolitan is 
decidedly weak, perhaps because there is no inner circle to keep the 
price moving, as in the case of its unfortunate brother. 


National Telephone shares, as we have said, are lower, aud it is 
now reported that the Government negotiations have been broken 
off. United River Plate shares have found supporters, and are better 
at 5] middle. 

In the miscellaneous section Reuters are 6s. easier, allowing for 
the deduction of a 4s. dividend. British Westinghouse Preference 
are steady at 5, but there is naturally a lack of premium on the 
new issue, which is made at thc same price as that ruling for 
the old. 


Vol. 48. No. 1,228, June 7, 1901.] 


THE ELECTRICAL REVIEW. 


989 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Piceni sped Re eo Closing Closing during 
en A or ends for w 
i NAME EDITAE an: 
1898. | 1999. | 1900. Highest. | Lowest 
96,900 African Direct Telegra h, 4 % Debs [T [TII 100 eee eee soe 100 —103 100 —103 eee eos 
119,7007; Amazon Telegraph 5 "4 Debs., Nos. 1 to 1, 250 Bed. . | 100 | ... ET e | 73 — 78 78 — 83 ads jos 
822,700“ Anglo-American Telegraph ... € igs Stock £3 9s. 86 33 53 — 66 54 — 57 53 sed 
3,088,540/ Do. do.  69,Prf — ..  .. . Stock 6 % 6 97 — 39 | 98 — 100 991 | 99 
3,088,540! Do. do. Deferred Ev a a oto uss let : 58. | 10 — 104 | 104— 11 llj| 101 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... eae we ses ss 34— 4 34— 4 v ui 
13,333,300$) Commercial Cable n i ; .. |175 —185 175 —185 T " 
1,589,496! Do. do, Bterling 500 year 4 % Deb. Stock Red. 2 .. 100 —102 |103 —102 bes E 
16,000 Cuba Telegraph . eee eee eee eee eee is 8 s.o 7 — 8 7 — 8 coe ee 
6,000 Do. 10 % Pref. ace 200 [ITEM TII oe 10 10 eee eee 15 — 16 15 —' 16 eee eee 
12,931 Direct F m ass a oe E 5 4 4 " 4%} 3— 4 3— 4 7 "S 
6,000 do. 10 nm e TII ee 5 TIME eee "TT 9 — 10 9 Tr 10 "TT "TT! 
80,000! De do. 43 "T sek y 500 ssa .. |100 —10495 |100 — 10495| ... 905 
60,7107 Direct United States Cable ous | 20 333 Y 3 Y 10 — 104 | 101— 107 10733 — 
108, 300? Direct West India Cable, 43 Reg. Deb. oe eax .. | 100 | ... wae .. |100 —103 100 —103 jas sis 
4,000,000 | Eastern Telegraph, Ord. 8 d 922 .. Stock 7 7 V.. 140 —145 140 —145 142 | 1414 
1,826,888 Do. 3 Pref. Btock er aes « | 100 | T * | 91 — 94 91 — 94 914 me 
1,432,268/ Do. Mort. Deb. Stock Red. Stock| ... s *. |110 —114 1110 —114 1114 .. 
303,000 | Eastern noui Fee aged and China Telegraph 10 7 |79295, | 7 Y | 1343— 14 134— 143 144 | 13i 
820, 000“ Do. 4 96 Deb. Stock Stock way *. 111 —116 111 —116 i Gis 
Eastern and South African Telegraph, 4 . Mort. Deb. A = 
$00,000! Re te so T Deb} 100 | .. | „„ 100 —103 100 —103 1003 .., 
200,000! Do. 4 % Reg. Mt. Debe. (Mauritius Sub.) 1—8, 000 | 25| ... ux . . |100 —103% |100 —103 -— 905 
180, 227 | Globe Telegraph and Trust ... $i is ..| 10 | 5 51965 | ... 94— 10 92 — 10} 105 9% 
180, 042 Do. do. 6 % Pref. [II [I [TII 10 6 eee TT: 142 — 153 144 — 153 15 143 
150,000 Great Northern Telegraph, of Copenhagen 10 123 .. 15 % | 32 — 34 31 — 33 say see 
Halifax and Bermuda Cable, 44 95 1st Mort. Debe., ux) NS a 
82,0002 within Nos. 1 to 1,200, Red. 100 | ... ses es ]|100 ~103 100 —103 - 
17,000 European Telegraph  ... Ve ses eee 10 95 |10 95 10 & | 43 — 47 43 — 47 à j 
-100,0007 London Platino-Brasilian Telegraph, 6 95 Debs. .. iss 100 ies es .. |103 —106  |103 — 106 - 5 
72,680 uns gf "ns rar 574, Nos. 1 to 73,680 . di L| 5 21 ves i— 1 i-- 1 5 ens 
86,492 do. 5% Pref., Nos. 1 to 86,492 1| 4 5 885 $— 1 $— 1 s iss s 
- 590,000 National Telephone, 1 to 590,000 .. ee eo ees 56 5 5 3$— 4 38 — 38 34 33 
15,000 Do, 6 Cum. Ist Pref. [TT eee TII 10 6 6 6 114— 121 114 — 121 121 see 
15, 000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 114— 124 | 114 — 123 55 “a 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 48— 48 41— 4} EA .. 
2,000,000! Do. 35i Deb. Btock Red. TT) eee Stock 34 B 33 87 — 90 87 — 90 89 eee 
500,000 Do. Deb. Stock Red. .. es 100 | .. e. | 4 95 — 98 95 — 98 96 954 
171,504 | Oriental Telephone xd Elec., Nos. 1 to 171, 504, fully paid 115 55 6 95 1— 1 i—- 1 id EP 
100, 0007] Pacific and European Tel., 4 Y Guar. Debe., 1 to 1,000 ... 100 eae .. |100 —103  |100 —103 ies tes 
11,839 Reuter's. T1? rm T1 [II Ir 8 5 V 5 V 5 V 71— 8 7 — 8 xd 76 [TT 
3,381 Submarine Cables Trast eee eee eee eee [II eee eve eee 25 —130 125 —130 9 0 eee 
58,000 | United River Plate Telephone nx vs 5 6 7 9$ "i 4— 5 5 — $ 5 ns 
40,000 Do. do. 5 9$ Cum. pret, Nos. 1—40, 000 5| .. Ses Vus 48— bł 4$— 5} iss " 
179,947: Do. do. 5 % Debs. Ir see TII Stock eee eee cee 103 —106 103 —106 ee e. 
171,000 | West African Telegraph, 5 Y Debs.... 100 | ... is 4. | 98 —101 98 —101 i s 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 2h | ... En " i-— — i " 
150,000! Do. do. 4% Dets., 1—1 ,500 gua. by Bras. Sub. Tel. 100 | ... E .. 100 —103 |100 —103 i 85 
207,930 | Western e Ltd., Nos. 1— 207,930 ... ses ..| 1017925 |7 95] © 132—141 132 — 144 14 131i 
75, 000! Do Debs. 2nd series, 1906 eee 100 eee eee eee 102 —105 102 —1C5 ee eee 
$48,777/ Do. do. Deb. Stock Red. eee [III 100 eee eee oe 102 —105 102 —105 300 eee 
88,321 | West India and Pius 5 Vis a 10/292, 1 . 8— 8 8— 8 "LE 
Do. do. do. 6 Qum. 1st Pref. . 10 eee TIO eee 5 =. 6 5 — 6 eee 200 
4,669 Do. do. do. 6 Cum. 2nd Pref. .. 10 . eee TI) 3 — 5 3 — 5 eee ove 
80,0007 Do. do. do. 5 % Debs., Nos. 1 to 1,800 100 . ee [rr 103 —106 103 — 106 oe eee 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 5 6 |62|62 | "$— 8 7$— 81 vai - 
12,000 E Do. do. 7 y 4 Cum. Pref. oe b T TI eee 83— 9 — 9 TT eee 
50,000 eer Cross and Strand “er Supply  .. ‘ae 5 8 ,925|925, | 9 — 10 9 — 10 as sai 
20, 000 do. do. 44% Cum. e b ITI [TII eee 54— 58 bi — 53 58 [TI 
34.000 *Obelsea Electricity Bupply, Ord. oes 5 6 B 6 „ 515 6— 6 6 — 63 6L | ass 
150, 000! Do. do. b Deb. Stock Red. . Btock| ... was .. |109 —119 109 —112 iss T 
70, 579 City of Tondon] Electric Lighting, 40,001—110, 579... 10 | 6 $ 45 0 5 | 8à— 94 8)— 9 82 | * 
40,000 Do. 6 Y Cum. Pref., 1 to 40,000 . 10,6 6 %16% | 12 — 13 12 — 13 sis is 
400,0007 Do. 5 Y Deb. Stock, Scrip. (iss. at £115) all paid ‘és 455 iy 4. |122 —197 |122 —127 —— rus 
40,000 ibd of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 4 |4%1/4% 8 — gad 84— 93 ae ces 
20,000 Do. do. do. 6 95 Pref., 40,001 60,000 10 6 6 5 6 „ | 114— 123 | 111— 124 ee T 
200,000! Do. 4i 95 Deb. Stock, Prov. Certa (all paid) Bd. .. " "M i * j105 —108 105 —108 106% | .. 
35,500 | Edmundson's Elec. Corp., Ord. Snares "m ge: 125 5 7 B. es 54— bi 51— 532 b$ | ... 
13,363 Do. do. 6 % Cum. Pref. aes ves iis jsi ex 54— 6 54— 6 523 | . 
75,000! Do. do. ‘44 95 Ist Mort. | Deb. Stock. eee | 100 " vi . |104 —107 104 —107 106 MS 
21,000 | Kersinston and iv ree Elëcta ie, Oru. 5 4 11 — 12 114— 123 12 118 
90,000 Do. do. 4 Deb. Stock Stock . 102 —105 102 — 104 is s. 
110,000 | London Electric Bupply Corporation, N Ord.  .. 3, .. Ds ees lj- 12 | dj 12 7 - 
49,840 Do. do. do. 6 % Pref. 5 6 % ee eee 4 — 5 4 — 5 TII eon 
250,000! Do. do. do. 4% uie Db. Stock Rd. |Stock 98 —101 98 —101 jas "T 
85,000 Metropolitan vicino 47 n 101 to 62,500 280 10 5 * 5 * 6 * l34— 144 14 — 15 144 | 14 
220,0001 Do. ft Mortgage 5 Stock 110 —113 110 —113 111 vii 
250,0007 Do. Hi Mort. Deb. Stock Eed. . 285 Stock m 96 — 99 96 — 99 s des 
6,452 | Notting Hill Electric Lighting 3 ins ..| 10/6 7 7 154— 164 | 154— 163 sd zi 
40,000 | Bt. James’s and Pall Mall Electric Light, Ord. ‘as m 5 144195 1445 (143 15 — 16 15 — 16 153 a 
20,000 Do. do. ! 7 % Pref., 20, 081 to 40,080 b 7 — 84— 94 m [IY 
150,000! Do. ` do. 83 * Deb. Stock Red. | 100 i — * | 98 —101 98 —101 iss ese 
12,000 Smithfield Market Elect. Supply, | Ord. eee eee eee 5 e ee oe 3 — 24 2 — 33 TII oee 
50,0007 Do. do. Deb. soo > eee 100 eee eee eee 80 n 90 80 — 90 ee eee 
65,000 South London Electricity Sup ies - 5 .. fos 985 84 | 21— nt ius 
79,900 | Westminster Electric Supply. o , 101 to 80,000... ies 5 12 P 13 Y 10495 | 12 — 13 12.— 13 128 | ... 
* Bubject to Found. m ire — Quotations on erpool Stock Exohange 
Unless otherwise ied all oon ally paid. 5 . — 
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ELECTRICAL RAILWAY, , MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present á Btock Dividends for Closing Closing Business 
Issue. m Share. the last three years. May th. June zh. Zune 5th. 198l. 
t 1898. | 1899. Lowest 1 
20,000 | British Aluminium 7 % Cum. Pref. . * sd 74— 83 74— 84 25 “a " 
300,0007 Do. do. 5 % 1st Mort. Deb. Stock t Rod. Stock jn . | 89 — 93 85 — 93 ipe 
45,000 | British Electric Traction sa 10 | $% iu "T 144— 15] | 144— 154 154 | 15 
50,000 Do. do. 6%, Cum. Pref. „ a cae td on | a = E tes MEM 
350,000/ Do. do. 5 % Perpetual Debenture Stock .. [Stock] ... .. |120 —123 |120 —123 T^ - 
70,000 | British Insulated Wire Ord. . 5 15 95 20 [4 15 d 10 — 11 10 — 11 ose 15 
70,000 Do. do. 6 % Cum. Pref. Ag m - 5$— 63 5$— 62 8 is 
90,000 | Brush Elecl Enging., Ord., 1 to 90,000 2| 5 6 LA 18— 1lixd| 18— 138 id di 
90,000 Do. do. Boom. 6 % Pret., 1 to 90,000 2) 6 6 96 24— 28 23— 29 E NP 
125,0007 Do. E Perp. Deb. Btock cee „Stock — *. |103 —108 103 —108 — T 
108,7107 Do. P 2nd Deb. Stock Stock .. 101 —104 101 —104 ees T 
30,000 | Callender's dde. „ shares, Nos. 1—30, 000 5 15 95 15 5 x 15 Ses 143 — aes 144— 15 15 
40,000 Do. do. 5 % Cum. Pref. " X es 54— 51— 6 "A 
90,0007 Do. do. 44 % 1st Mort. Deb. Stock Red ... Stock 109 —113 109 —113 ý Kon 
206,297 | Central London Railway, Shares ine i9 ~gas - " 94— 10 94— 10 - - 
78,703 Do. do. Pref. half-shares .. AW T 20 44— 5 44— 5 ‘a e 
78,703 Do. do. Def. do. BA cu ‘es 43— 5i 44— 5} . ss 
855,000 | City and South London Railway Stock 23 14% 14% 51 — 53 51 — 53 és 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60, 000 . MET ua ani 4¢— 5} 5 — 5i E 
54,000 ia & Co., Nos. x pope E o 2 3| 6% 78% 34— 4 34— 4 $e» 
5 % 1st Mort. 1 to 900 o 
100,000; £100, and 901 to 11, 000 of £50 red iis d ia 101 —104 101 —104 
99,261 edison & Bwan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99,261 5| 6 & 6 1— 14 1 — 1j ies T 
17,139 Do. do. do. MAP Bhares, 01—017,139 5 6 6 & ida 23— 34 241 — 34 420 vés 
344,0237 Do. do. do. 4 % Deb. Stock Red 100 | .. - .. | 87 — 89 87 — 89 ve - 
100,0€ 07 Do. do. 5% 2nd Deb. Stock Prov. Certs. -all pd. 100 T - 94 — 98 94 — 98 * 
112,100 | Electric Construction, 1 to 112,100 ... 2| 6 6 96 1g— 21 1$— 2} viis 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000.. E " 24— 3 23— 3 di 
182,500/ Do. do. 4% Perp. 1st Mort. Deb. Stock Stock ‘i 101 —104 101 —104 100 e 
85,000 | Henley's (W. p Telegraph Works, Ord. ... 5|14 9/15 € 20 . 1535 — 163 153 — 163 TT ei 
35,000 Do. do. 4 PNE ias B1 us 44% * 54— 6 6 is 
50,0007 Do. His do. ort. Deb. Stock... Stock 107 —111 107 —111 | .. vus 
50,000 India-Rubber, Gutta-Percha and Telegraph Works 10 | 10 Y 10 * * | 21 — 22 21 — 22 - T 
300,0007 Do. do. do. 4 96 1st Mort. Deb .. 100 aes *. |101 —104 101 —104 8 - 
$7,500 Liverpool Overhead Railway, Ord. .. "n 10 | 31 38% 3196 13 — 8} 81— 84 * T 
10,000 |t Do. do. Pref., £10 paid 10| 5 He DG | ees ee Ll. 
$Rosling, Appleby & Fynn 6 95 Cum. Pref. . £1 eae a 6 9, 1977 to 20/- E see — 
$7,350 | Telegraph Construction and Maintenance 12 15 %| 15 %| 174%] 35 — 39 | 35 — 39 K 
150, 0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 ts . |102 —105 102 —105 eee 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5| 8% 12 KA 12 % 8 1} 104— 114 ; 
90,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000.. 5 54— 6 T mis 
540,0007 Waterloo and City Railway, Ord. Stock... ..|100| 3 * 3 * 3 % 93 — 94 — 97 934 " 


t Quotations on Liverpool Stock Exchange. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Oldham, Ashton, and Hyde Eleotrio (£10 pa. aM on, 16—17. 


Consolidated Tele 


National Electric Free Wiring, 12/6 paid, 1-3. 
* From Birmingham Bhare List. 


t Unless otherwise stated all shares are fully paid. 


lephone Construction and Maintenance, M1 


"T. Parker, £10 (fully paid), 161. 


MARKET QUOTATIONS, Wednesday, June 5th. 


), 10—104. 


From Bradford Share List. 


Bank rate of discount 4 per cent. (February 21st, 1901). 
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CHEMICALS, &o. 


a Acid, her gaa ° . 
a [T] trio ee . 

2 ew Oxalio ee 

a „ Sulphuric 

a Ammoniac, Bal 


= Ammonia, Muriate (crystal) * 
i Bleachin powder m v 
a Bisulphide of Carbon .. 


a Borax 
a Bensole (90 X.. 
dio: 


piri * * 
a Naphiha, Solvent at at 160 9. 
a Potash, Bichromate, 
6 . -— LN 


a Bulphate ot ‘Magnesia .. - 
a Sulphur , Sublimed Flowers Ee 
x e. 

a * Bola Cause (white 10%) .. 


" j, casks ee 


HTH 
PESEESSUES PERS SSERBSESSS 29993 


METALS, &o. 


F per ton 
Sheet, in ton lots aedem 


p Babbitt’s metal 2 per ton 

e Brass abe (bras to 12" basis per Ib. 
9 „ be (brazed) per ld. 
ô & JN te drawn) per T 
e n * LI 
e Copper Wire, b (brazed) i- lb, 
e „ (solid drawn) . per Ib. 
g Copper Bars (best selected) .. per ton 


This week. Last week. Inc. or Dec. | 


£15 


eppisslapgses 


882 
sys 


fuos 


25 


£224 
£191 
£75 to 410 £75 to £1 


METALS. & (continued.) This week. Last week. Ino. or Dec. 
g Copper Sheet ee T ee per ton £85 £85 - 
$ " e 92 oe per ton £85 £85 is 
ê » (Electrolytic) Bars .. per ton £82 £82 m 
€ " - Sheets .. per ton £90 £90 ee 
e " " .. per ton £84 £84 eo 
e e$ 50 H. O. Wire per lb. * 1 oe 
f Ebonite Rod * per lb eá 
f Sheet per lb bj- bj- $4 
n German Silver Wire per lb 1,5 1/5 * 
h Gutta-percha fine .. per Ib JE 8/- ee 
h India-rubber, Para fine per Ib. | 3/9 to 3/10 / to 8/104) zd. dec 
á Iron, Ch eets per ton £18 £18 - 
é , Pig (Cleveland warrants per ton 45/64. 45/8 14d. dec. 
4 „ To —Ó per ton From £11 | From £11 ee 
8 8 wine’ per ton 70/- to 72/6 | 70/- to 72/6 i 
| N^ 8 No. 8 per ton N UM " on L è 
A e e per ton { £12126 | £12 126 } ee 
9 » " Sheet per ton £1310 £13 10 è 
m Manganin Wire No. 28 per lb. 8/- 8/- ee 
g Mercury - es oe per bot 2926 £9 2 6 oe 
d Mica (in original cases), small .. per lb. ad. to 9d. | 8d. to 9d. ee 
d n " 90 medium per lb. | 1/9 to 2/9 | 1/9 to 2/9 oe 
per lb to 7/8 io to 7/3 - 
p Phosphor Bronze plain c — per Ib. 1/04 to 1/8 1 to 1/8 ô 
p rolled per lb. e % | 1/1 to 14 
è strip è shoot per » 8 1/8 ee 
A Platinum per o £41 - 
1 Silicium Bronze Wire per lb. 1 wis 1/04|103d. to 1/04 es 
Steel, Magnet, =o desc'y'n per ton m £i5 40 ce 
" " ee 
9 P block per ton { lar 10 21 ] Er 10 deo. 
4 » foil ‘ +» perlb. 1/6 1/6 Pr 
wire, Nos. 10 18 per lb. 179 1/9 oe 
p p White A Anti- friction Metals — 
" White Ant” brand . per ton £35 to £65 | £85 to £65 
j Yarns, Cotton, eg uen 101b. b'ndl's per lb e "rg ee 
j dE 8 pl 10 ibe. . peri 43 3 
M emp, y 8. per lb. A F 
» » Russian, m Iba. per 1b. nm " 
Jute, 180 lbs. rov per ton £145 £14 5 
Zinc, Sh’ $. (Vielle ä ond.) per ton 422 10 £22 10 
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METAL MARKET. 
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Fluctuations in May. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


A WATT-HOUR METER. 
By FRANK HOL DEN, Member. 
(Paper read May 2nd, 1901.) 


(Concluded from page 951.) 


THE method of calibrating is as follows: After some experience 
with these meters, one can judge by the rapidity of the return of 
the deflecting coils, approximately, when the proper tension is on 
the springs, and these are first adjusted approximately correct. 

The meter is then put on the full load, say 500 watts, and the 
shunt circuit closed long enough to allow the coils to move through 
the full angle. Then, if the lower part does not make two revolu- 
tions in coming to rest, which is the movement in a 500-watt instru- 
ment, it follows that the damping effect of the permanent magnet is 
too great, and it is reduced by an adjustable magnetic shunt across 
the poles, consisting of an iron screw passing through one of the 
poles toward the other pole, although, in the meter before you, this 
shunting is done by laying iron strips across the poles. 

When the adjustment for full load is completed, the load may be 
reduced to one-tentb, and then, if the tension of the springs be 
correct, with 10 closings of the shunt circuit, the lower part will 
make two revolutions. If it make more, the tension on the springs 
is increased by means of the screws, G, and, if less, the tension is 
decreased, until ten closings produce two revolutions. 

If a good guessas to the proper strength of the spring be made in 
the first place, there will be no need to readjust the magnet for the 
full-load reading, as it takes a very considerable change in the springs 
to produce an appreciable effect with full load, as the electrical 
forces are then relatively very great. aa 

It is easy enough to set up a number of meters of different types, 
and get very correct readings, but it is a more important and 
different matter that the properties of the instruments shall be 
constant. 


- 
mS SO 


* 
t 


b 


BEN v 
Ea 


On looking at the equation of the instrument— 


„ o . 49 Pk — 8I, 
I, + I. D (I, + I) 


it will be seen that P, I,, 1e, and 0 cannot change except by actual 
distortion of the parts, for they all depend purely on the dimensions 
of the construction, and so may be assumed to be constant. This 
leaves 8 and D only to be considered. 

With s must be included all mechanical friction affecting the 
motion of the coils. The weight of these coils complete with the 
shaft is about 25 grams, and it is a matter of experience that the 
pivot friction, even with a heavier load, will not alter appreciably 
in a considerable lapse of time. When new it does not seem to be 
more than 2 per cent. of the couple of the springs; so that if it 
double it will affect the reading of the instrument even at the lowest 
loads very slightly, as may be inferred from curve fig. 5. It may 
be safely accepted that the force of the springs if properly made 
will be constant. 

With p must be included all mechanical friction to which the 
revolving part is subjected, and this consists of the pivot and dial 
friction and that of the two pawls. The weight of the revolving 
part is about 28 grams, and, as in the case of the upper pivot, it 
does not seem likely that the pivot friction will alter seriously in a 
considerable time; and the t that in several instruments the 
pivot’s frictional forces have all been within 50 per cent. of a mean 
value rather confirms this opinion. As the pivot friction is about 
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less than 2 per cent. of the total damping force, it evidently may 
.vary considerably in percentage without appreciably affecting the 
readings of the instrument. As it is not a matter of making the 
pivot friction small, but of making it constant, it is possible to make 
the pivote blunter than would be admissible in motor meters or 
indicating instraments generally, and as a consequence they are 
much less likely to be damaged in case of shock or vibration than in 
these instruments. 

There has not been a case of a jewel broken or damaged by a 
pivot in an experience with a dozen of these meters, although some 
have been subjected to intentionally rough usage. 

Driving the dials takes about 3 per cent. of the total damping 
force, but the fact that all the dials so far tested have taken about 
the same forces for running makes it seem that they will be constant 
in their friction, or, should they change, they will have less friction 
with lapse of time and use, as in the case of those used with the 
Thomson meter. The uniformity in the force needed to operate the 


indicating dials taken from many meters was noted by Mr. Evershed . 


in his recent paper. 

The damping effect of the two pawls amounts to about 8 per cent. 
of the total damping force, and seems to be unaffected to any 
appreciable extent by a considerable change in the surface of the 
ratchet. Any change here would undoubtedly be in the direction 
of becoming less as the rubbing surfaces polish; and it cannot 
become very much less in any event, as a considerable amount 
of the energy is consumed in raising the pawls over the teeth, and 
this depends on the mass of the pawls and the depth of the teeth, 
either of which will alter but little in a very considerable period. 
So far there has been no sign of alteration in the energy consump- 
tion due to the pawls. 

The curves given in fig. 5 show the effects of varying the values 
of s and D 5 per cent., from which it may be seen that a consider- 
able variation of s does not appreciably affect the readings. 

The permanence of the hysteresis brake is entirely a matter of 
experiment. There is no doubt that the tungsten steel magnet, 
with its poles so thoroughly joined by iron, will be permanent, and 
the pretty uniform magnetic characteristics of cast-iron, even when 
taken from widely different sources, would lead one to suspect it to 
have constant hysteretic properties, and for this reason it has been 
chosen in place of sheet-iron or steel. There has been no evidence 
so far that the hysteresis brake is other than constant enough for 
commercial purposes. The most significant evidence as to the 
permanence is the result of tests on a meter that had been in 
existence 12 months, and after that time was 1'0 per cent. too high 
at fullload, and another meter after six months had changed not 
more than 0'5 per cent., and perhaps less. 

The total damping force in the meter here this evening is about 
458 dyne centimetres, which seems remarkably small, and is 
undoubtedly smaller than that employed in any other meter, at least 


for à maximum force. It is constant regardless of the load, whereas - 


in the Arago disc brakes the moment of the force is proportional 
to the load, and becomes very small on low loads; consequently, in 
the latter case, there is needed a much higher maximum moment of 
the damping force. 

The moments of the forces acting on the different parts have been 
pretty approximately determined. The couple due to the dynamo- 
meter at full load is 30,000 dyne centimetres. 

The moment of inertia of the deflecting coils is one-third that of 
the revolving part, and as 0 = 0:40 nearly, and the angle of revolu- 
tion $ of the revolving part is, for full load, 4 r, the average 
couple of the springs and the total damping force may be calcu- 
lated. "This gives 

8 — 316, and p — 710. 


From these values may be calculated the lower limit of reading 
of the instrument, which is reached when the dynamometer forces 
are not more than equal to the sum of s and p, the opposing forces ; 
that is, the lower limit is reached when 


This is equivalent to ir which is evi- 
T 
dently the lower. limit, because of other 
considerations. 
The following results of a test are quite 
consistent with the above :— 
Con- Revolu- 


| A 
Revs. per wat ZG y 


Watts. tacta. tions. hikes A, 
25 0 0 0 © 
30°5 17 1:02 00198 | Yom 
50:5 20 2:015 001975 wh. C 

100 10 2:01 00201 -, 
201 10 404 00201 e 
401 10 8:15 00203 
600 10 12°10 002016 
£00 5 8:00 00200 

1,000 4 7:98 001975 


The larger sizes may be constructed to start under 2 per cent. of full 
load, which is sufficiently low for commereial purposes, without 
reducing the damping force to too small a value. 

As stated before, s includes a very small couple due to friction, 
which is too small to be measured with any definiteness; D includes 
the force due to the two pawls, equal to 57 dyne centimetres, and the 
force required to drive the dials is equal to 21 dyne centimetres. 
From the force exerted by the two coils and their dimensions it is 
found that the field inside the field coils is at full load closely 
95 gausses. From this it is evident that the greatest possible 
error which may result from the influence of the carth’s field is 


FIG. 7. 


4 per cent. at 45th full load, which is, commercially, of no 
account. 

The deflecting coils are copper-wound, and have a resistance of 
about 450 ohms. In series with this is about 550 ohms of German 
silver in a 100-volt instrument, so that the temperature coefficient 
of the combination is 0:22 per cent. per degree C. The tempera- 
ture coefficient for hysteresis being zero or slightly negative at 
ordinary temperatures, it follows that the temperature coefficient 
of the instrument will be very closely 0:22 per cent. When con- 
structed for 200 volts the coefficient would be about 0:13 per cent. 

The loss in the series coils is, in the small sizes, between 5 and 
6 watts at full load. 

The shunt circuit is closed for one second once each minute, and 
consequently the average shunt loss in a 100-volt meter having a 
shunt resistance of 1,000 ohms is 0°17 watt. 

As the shunt current is 0 10 ampere, it would be possible in the 
case of the use of a large number of meters, that there might be con- 
siderable rushes of current because of a large number of shunts 
closing simultaneously, and if 1,000 meters were on one circuit it 
would be possible for this intermittent current to be as great as 
100 amperes. The probability of the existence of various currents 
for supplying the shunts loss has been calculated for 1,000 meters, 
and is shown by the curve fig. 6. From this it ie found that on the 


average, for 075 of the time the total current will be between 2 
and 3 amperes, while a currént exceeding 10 amperes will not exist 
for more than 5:10-!? of the time, that is, one hour in 500,000 
years. 

The theory of the instrument as given heretofore was virtually 
based on the assumption that there were an infinite number of teeth 
in the circular rack, so that there was no lost motion. Even at the 
lowest loads, the greatest possible error from this source for indi- 
vidual readings would not be more than 5 per cent. with the teeth 
ofthe rack spaced a millimetre apart. It may be shown that the 
average error introduced from this cause would be one-half the angle 
subtended by one tooth of the rack. Even with a dozen 
readings, the probability of the average error being appreciably 
different from this is very small. All that is needed, therefore, to 
eliminate this error is to make the individual movements of the 
rotating part too great by an angle equal to one-half that sub- 
tended by one toeth of the rack. From the general equation of the 
instrument, it will be seen that this may be done by making s less 
than would theoretically be required by an amount sufficient to 
increase the second term of the equation by the desired constant 
quantity. This is unconsciously done in calibrating. 

One characteristic, and perhaps one of the fatal characteristics, 
of meters of this type, has been the large errors at low loads, and 
almost always for very similar reasons to those given in the case of 
the Frager meter; whereas, in the meter which has just been 


Fia. 8. 


described, it has been found that the accuracy over the whole range 
of the instrument is good. The reason of this will be seen 
in comparing two of the most nearly analogous operations in 
each. f 

In the case of the Frager mcter there is the necessity of 
measuring or indicating a very small angle when the load becomes 
small, which is very difficult to do correctly. Errors from other 
sources in this instrument are negligible. The most nearly 
analogous operation to indicating this angle is, in the new type of 
meter, the performing of the work w P 0 on the moving parts of the 
meter. 
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P and 6, it will be seen, are dependent on the mechanical con- 
struction, and 0 being as large as 0-40 radians, and determined by 
stops, must, therefore, be very definite. 

There is never, then, the necessity of measuring or indicating a 
very small angle, as in previous meters of this class, and that is the 
one great reason why it has been possible to obtain high accuracy at 
all loads within the range of the instrument with a comparatively 
simple construction. 

The clock mechanism for operating the short-circuit contact, 
which must be closed and opened at regular intervals, is shown in 
figs. 7 and 8. The clockwork is the same as that used in ordinary 
28. or 3s. clocks, only the seconds wheel and escapement parts being 
used. 

The weight, w, carried by the shaft, s, drives the seconds wheel 
through the pawl, P, which engages with & ratchet wheel on the 
seconds wheel shaft. The weight falls, and in so doing rotates the 
armature, a, until one end touches the contact, c. Between c and L 
there is a resistance, R, and from L there is a connection by way of 
the coils of the winding magnet, M, to one of the mains. The other 
of the two mains is connected to the framework of the clock. When 
A and c touch, a current passes from P through M and R to c, and 
thence by a through the frame of the clock to x. This current is 
not sufficient to magnetiee the winding magnet so as to rotate the 
armature a, but is sufficient to attract the iron arm, L, towards the 
pole of the magnet nearest it. The arm, L, carries at its end a spring 
contact, s, tipped with silver, which, when the arm L is towards a, 
makes contact with the.cylindrical end of a. The effect of this is ta 
short-circuit the resistance B, and to afford a path more direct, and 
of lower resistance, from r through a to the frame. 

The current through u is now large enough to rotate a, and, in so 
doing, to raise the weight w. The movement of a is accelerated 
until its end passes from under the contact s, when the circuit is 


broken. The kinetic energy of rotation is then expended in the . 


further raising of w. 

The current through M being interrupted, the magnet cores are 
demagnetised, and L falls away to its original position. 

The weight w descends in driving the clock, and in time the cycle 
is repeated with a frequency very closely four per minute. 

The power required to operate this arrangement has been 
measured by passing the current through the armature of a 
Thomson recording watt-hour meter, while & known constant 
current was in the field coils. The angular movement of the 
Thomson armature per cycle of the clock-winding gear would then 
be & measure of the energy consumed per cycle. In this way it has 
been found that the average power required on a 100-volt circuit is 
very closely 0:005 watt. 

The same construction is used for either alternating or con- 
tinuous currents, except for changes in the resistance, B, and the 
winding, M. 

The shafts of the seconds wheel carries a snail-sbaped piece of 
fibre, against the periphery of which press two pieces of light steel 
watch-spring, forming one terminal of the contact arrangement. 
The other terminal travels with the fibre snail, and is so placed that 
the latter, in rotating, gradually raises the springs until they drop 
on to the revolving contact terminal, off the edge of which they 
finally drop. The springs move so quickly that the spark at breaking 
is too small to cause a prohibitive amount of wear. 


THE CONTINENTAL ELECTRICAL ENGI- 
NEERING INDUSTRY. | 


(Concluded from page 954.) 


Secondary Balteries.— The Pollak Accumulator Company (Akku- 
mulatorenwerke System Pollak, Akt. Ges.), of Frankfort-on-Main, 
has been unable to maintain for 1900 the same rate of dividend as 
in the three previous years, but the total sum to be distributed is 
greater, although it is spread over a larger amount of share capital, 
which now amounts to £100,000 as compared with £50,000 in 1895. 
A dividend of 6 per cent. was paid in each of the years 1895 and 
1896, and 8 percent. in 1897, 1898 and 1899, whilst the rate for the 
past year has been reduced to 7 per cent. The net profits for 1900, 
after meeting expenditure and writing off £6,870 for depreciation, 
amount to £9,249 as against £8,260 in the previous year. During 
the second half of the year a diminution in the receipt of new orders 
took place, especially as considerable reserve was manifested in the 
establishment in factories and other works of independent installa- 
tions equipped with secondary batteries. Efforts have been made 
to meet this deficiency by seeking new spheres of activity, as, for 
instance, the lighting of trains. The operation of one section of the 
Frankfort tramways by means of accumulator cars was terminated 
on the general introduction of the overhead trolley system. The 
company's report mentions that the turnover of the Vienna branch 
increased, although no profits were earned. As far as the depre- 
ciation is concerned, it appears that 10 per cent. has been written 
off machinery and 20 per cent. off accessory plant. 

T'he first year's operations of the Upper Spree Accumulator Com- 
pany (Akkumulatorenwerke Oberspree Akt. Ges.), of Berlin, resulted 
in a slight surplus of income over expenditure. The surplus for 
last year amounts to £5,000, which has been written off for depre- 
ciation of raw materials. It was stated at the recent general 
meeting that the course of business does not appear brilliant this 
year. 

Dynamo Construction.—The report of the Bergmann Company 


(Bergmann Elektrizitatswerke Akt. Ges.), of Berlin, for 1900, refers 
to the decision arrived at last December to acquire the undertaking 
of the Bergmann Dynamo Company, and states that the amalgama- 
tion has already been registered. During the past year the sales of 
the machine department increased by £75,000, and those of the 
installation material branch by £38,650. The report issued by the 
company is only a summary, of which complaint was made at the 
recent general meeting. The dividend then declared is at the rate 
of 23 per cent. on a capital of £250,000, as compared with 22 per 
cent. in 1899. "The position of business for the present year is 
regarded as satisfactory. 


OTHER COUNTRIES. 


Ganz | Co.—The well-known undertaking of Ganz & Co., of Buda- 
Pesth, whose name has been associated with the contract for the 
electrical equipment of the metropolitan railway, has been sensibly 
affected during the past year by the increasing intensity of com- 
petition, although the shareholders have not much ground for com- 
plaint in consequence of the reduced dividend, which is still of a 
satisfactory character. The net protita for 1900 amount to 1,307,490 ' 
crowns, as compared with 1,861,170 crowns in the preceding year. 
This diminished result is all the more regrettable when it is borne : 
in mind that the value of the sales increased by over 8 million 
crowns, but the severity of competition and the consequential 
necessity for considerable reductions in prices, combined with an 
increase in working expenses, are responsible for the less satisfactory 
trading account. Nevertheless, the profits allow of the payment of 
a dividend at the rate of 20 per cent. for 1900, as against 25 per 
cent. in the previous year. Apart from the company's other 
branches, it may be mentioned that the electrical department has 
carried out various export orders, and is now largely interested in 
the electrical equipment of the Italian main line between Lecco, 
Colico, Sondrio and Chiavenna. The future outlook for the company 
is not regarded without some apprehensions in view of the necessity 
for keeping the various works in operation, and unless the com- 
mercial situation improves in the near future, a restriction of the 
output will, in the opinion of the directors, become imperative. 

Swiss Aluminium.—The operations of the Neuhausen Aluminium 
Company (Aluminium Industrie Akt. Ges., Neuhausen) are cha- 
racterised by the directors as having corresponded to the anticipa- 
tions entertained in regard to the year 1900, notwithstanding the 
slight decline in the dividend. Apart from the mortgage bonds, 
amounting to £240,000, the nominal capital is now £640,000, of 
which one-half is fully paid up and entitled to participate in the 
profits. The company has three works: the first at Neuhausen, the 
second at Rheinfelden, and the third at Lend, and all three have 
been fully employed during the year. The gross profits realised 
£84,360, being £6,680 in excess of those obtained in the previous , 
year. Of the former the sum of £30,000 bas been written off for 
depreciation, the dividend absorbs £40,020, and the balance has 
been disposed of by allocations to reserve and other purposes. It 
is proposed to pay a dividend at the rate of 124 percent., as com- 
pared with 13 per cent. in 1899, 12 per cent. in 1898 and 1897, and 
10 per cent. in 1896 and 1895. It is noteworthy that the company's 
patent account has been entirely wiped out, large sums having been 
written off in earlier years for this purpose. 

French Thomson- Houston. — This company, which is largely 
interested in the promotion of electric tramway enterprises, found 
it necessary to hold the annual meeting earlier this year, in order to . 
inform the shareholders of the general position of affairs due to the 
crisis which arose in connection with tramway and traction securities. 
The net profits for 1900 amount to £209,900, as compared with 
£205,250 in the previous year, and the dividend of 55 francs per 
share is equal to that paid for 1899. Apart from the construction 
of various tramways, the company has executed an order for the 
Paris Metropolitan Railway, and hopes are entertained that the 
latter will entrust it with the equipment of the extensions of that 
railway. The conversion of other railways, and especially those on 
the borders of the Mediterranean and in the neighbourhood of 
Paris, is regarded as being in prospect. The company is largely 
interested in the Etablissements Postel-Vinay, which mainly works 
for the former and has carried out important telephone and 
telegraph contracts. ! 

Milan Edison.—There is no diminution in the prosperity of the . 
Milan Edison Company which increased its turnover from £252,000 
in 1899 to £312,000 last year, whilst the expenditure only advanced 
by £20,000. A large portion of the additional revenue has been 
devoted to the purpose of writing down the assets, although the - 
dividend has been raised from 103 per cent. to 12} percent. It is 
believed that the current year will be equally as satisfactory as the 
past 12 months. E 


ELECTRICAL PROGRESS IN AUSTRALASIA. 


Mr. LAWRENCE BIRKS writes in the current issue of the American 
Electrician on this interesting matter. He, of course, looks at it 
through American spectacles, but it is none the less interesting to 
Englishmen on that account. He says:— i 
“ The progress of electrical work in the new commonwealth is 
steady if not rapid, the tendency being to remodel existing plants 
on up-to-date lines. In Melbourne, Richmond, Bendigo, and other 
large cities, the old two-wire 110-volt plants are being scrapped in 
favour of large three-wire 440-volt systems. For this class of town 
lighting plant direct-coupled vertical enclosed high speed engines 
are in favour, usually of the manufacture of Willans, Belliss, or 
or other well-known British builders. Great developments in 
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water-power schemes are promising in New Zealand and should be 
carefully watched by firms who are interested in selling the 
requisite apparatus. The city councils of Auckland, Dunedin, 
(tisbourne and Wellington have all obtained expert reports and are 
seeking Parliamentary powers to proceed with works costing from 
$250,000 to $750,000 each. In electric traction rapid progress is 
being made. Here, of course, American apparatus holds its own. 
In Sydney, N.8.W., the present Government traction station, 
equipped with four Allis-General Electric 850-Kw. sets, is taxed to 
its utmost, and three more 1,500-Kw. three-phase 6,600-volt units by 
the eame makers are on order, together with equipment for five 
1,000-kw. sub-stations. A large number of smaller towns have 
tramway systems in hand, Messrs. Noyes Bros, representing the 
Westinghouse Company, being particularly active. In power dis- 
tribution there are three high tension polyphase stations in opera- 
tion in Victoria for supplying gold dredging barges with power for 
pumping, the plant in two of them being American, in the third 
local. The Kalgoorlie (W.A.) Electric Power Company, which is 
slowly maturing its plans, promises to supply the mines of that 
district with an up-to-date system, but there is still a large and 
almost untouched field in Australian mining for electrical develop- 
ment. With the introduction of electric power to the larger cities 
the possibilities of electric elevators are beginning to be recognised, 
and some three or four have been installed from the Sprague and 
Otis factories. But there is a big prejudice among the architects to 
be overcome. Good illustrated catalogues will go a long way in 
removing this prejudice. Australian engineering firms have their 
possibilities fully taxed to supply the demands of the mining and 
hydraulic industries which are more or less peculiar to the 
districts. In electrical equipment standard imported lines will 
prove far more satisfactory than anything which can be manu- 
factured here at present. The long time of mailing and delivery 
remains a great difficulty. This should be partially overcome as 
the demand becomes more steady, and importing firms can carry 
larger stocks. For the present it can only be minimised by careful 
cats loguing." 
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NIAGARA POWER DEVELOPMENTS. 


By ORRIN E. DUNLAP. 


Oxe of the most important announcements ever made in connection 
with the development of Niagara power comes just now, the 
Niagara Falls Power Company otficially stating that it will at once 
begin the development of the power of the Horseshoe Fall, on the 
Canadian side at Niagara, under the rights of the charter held by 
the Canadian Niagara Power Company, which is controlled by the 
Niagara Falls Power Company. 

The method of development will be by means of an inlet canal, a 
wheel pit and a tunnel tail race, the portal of which will be at the 
foot ofthe Horseshoe Fall. 

The plans for the first development call for 35,000 H.P., but the 
wheel pit and tunnel will have a capacity of 100,000 H.P., an 
additional development to be made as necessity requires. The 
power that is to be developed can only be used outside of the limits 
of Victoria Park, the beautiful plot skirting the falls on the Cana- 
dian side, and it is expected that an industrial centre similar 
to that established on the New York side will develop there with 
considerable rapidity after the developed force is available. It is 
further expected that 10,000 RH. p. will be transmitted to Toronto, 
while a similar amount will be held in reserve for the Niagara Falls 
Power Company and its uses on the Canadian side. 

Work will begin with the construction of the inlet canal, and this 
will lead from the head of Cedar Island to the site of the power 
house. This power house will be located at tbe foot of the high 
bank west of the head of Cedar Island. The construction will give 
a head similar to that in use in the power house on the American 
side, the details of which construction as well as of the machinery, 
both dynamos and turbines, wil be followed in the Canadian 
installation. 

The contract for the work has been awarded to A. C. Douglass, 
who built the shaft and extension of the tunnel in connection with 
the new wheel pit on the New York side. The development will 
be made by the Niagara Falls Power Company, which will finance 
and manage the undertaking in harmony with its American plant. 
The power house on the Canadian side and the two power houses on 
the New York side, will have cable connections for an exchauge of 
service should necessity require. 

The original agreement between the Commissioners of Queen 
Victoria Niagara Falls Free Park and the Canadian Niagara Power 
Company was signed on April 7th, 1892, and it remained in force 
until July 15th, 1899, when a new agreement was made. Under 
the provisions of the first agreement, the Canadian Niagara Power 
Company held the exclusive right to the development of power in 
the Victoria Park. With the advent of the Ontario Power Com- 
pany, or just previous thereto, the Canadian Niagara Power 
Company showed a willingness to give up the exclusive right, and a 
new agreement was made. Under this later agreement the Cana- 
dian Niagara Power Company is given until July 1st, 1903, to have 
10,000 developed horse-power ready for use, supply, and trans- 
mission, and also to have water connection made for 25,000 H.P. 
The company has until July Ist, 1904, to clean up and 
ornament the surfaces which may be disturbed by its work. The 


excavated material is to be disposed of either by way of extension of 
the foreshore of the Niagara River in an easterly direction from the 
edge of the Horsehoe Fall southward along the river bank, or in 
filling up the natural stream of the Niagara River between Cedar 
Island and the maiuland, or in raising the level of the west bank or 
shore of Cedar Island, and all surfaces to be left in good condition 
for sowing grass seed or planting. It is further provided that 
steam power shall not be employed on the work in the surface of 
the park, but below the cliff only. but steam power may be used to 
furnish compressed air. If the cleaning up and grading is not com- 
pleted at the time specified, then the compauy is to pay $10,000 
ascertained and liquidated damages and $500 per week during the 
period it remains incomplete. 

The rental for the first ten vears under the original agreement 
was to have been $25,000 per annum, and during the second ten 
years it was to increase $1,000 annually until it reached $35,000, at 
which sum it was to continue if the company desired a renewal of 
the permit. Under the new agreement the terms of rental were so 
amended by providing that from and after May 1st, 1899, the rent. 
payable up to May Ist, 1949, shall be $15,000 per annum, and in 
addition thereto payment at the rate of $1 per annum for each 
electrical horse-power generated and us3d and sold or disposed of 
over 10,000 k. EH. P. up to 20,000 E. H.P., and the further sum of 75 
cents per horse-power over 20,000 H.P. up to 30,000 H. p., and the 
further payment of 50 cents for each electrical horse-power over 
30,000 H.P., which is to say, by way of example, that on generation 
and use and sale, or disposal of 30,000 x.H.P., the gross rental shall 
be 532,500 per annum, payable half-yearly. These rates are to 
apply for power used or supplied in the United States or Canada. 
Within 10 days of the first day of May and November the company 
is to furnish the Commissioners a verified statement of the power 
generated and sold. 

After May 1st, 1949, the same rentals are to continue unless the 
Lieutenant-Governor-in-Couucil shall desire a re-adjustment, in 
which case a re-adjustment shall take place for a further period of 
20 years, and if the parties cannot agree the matter shall be 
arbitrated. The Commissioners on their part agree not to compete 
in the development of power, but should they grant privileges to 
other parties who shall fail to keep their agreement and the Com- 
missioners be forced to take over the plant, then the agreement in 
question will not prevent them from operating such works. The 
Commissioners agree not to allow any other company cheaper 
rental for similar privileges. The Canadian Niagara Power Com- 
pany agrees not to amalgamate with any other company heretofore 
or hereafter incorporated under the laws of the Dominion without 
the consent of the Lieutenant-Governor in Council. 

The fact that the Canadian Niagara Power chy pd will at 
once break ground will enable it to complete its work in two years. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, fc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“Town CLERK" writes :— I should be very glad to have the benefit 
of your opinion upon the following points: — The Corporation of the 
town which I have the honour to represent have obtained the neces- 
sary powers for laying down an electric tramway system in their 
own district. Prior to making application for such powers, the idea 
of supplying electricity for lightiug purposes had not been mooted, 
but the committee have now determined to undertake the lighting 
of the town. The question is, can they do so under the provisional 
order which they have already obtained? It is obvious that much 
expense could be saved by using the same conduits for mains, while 
the posts supporting the trolley wires will serve for arc lamp stands. 
If you think that it will not be possible for the corporation to take 
this opportunity, please be so kind as to give them the benefit of 
your experience as to the course which should be pursued.” 

* The questions raised in the above query are of considerable 
importance, as the harmonious working of electric lighting and 
electric tramway systems, especially when both undertakings are in 
the hands of a corporation, often leads to economy for the benefit 
of the ratepayers. So far as we have been able to examine them, 
the legal text-books are silent upon the point whether an electric 
tramway company may undertake the supply of electricity for 
lighting and power purposes without special powers in that behalf. 
It would be necessary, therefore, to examine the Electric Lighting 
Acts somewhat closely in order to ascertain the state of the law 
upon the subject. But it seems to us that the corporation for whom 
our correspondent is acting, are in the same position as private 
persons with regard to the supply of electricity. The question upon 
which they must be satistied is, What will be the consequences of 
our furnishing a supply of electricity ? 

There is certainly uothing in the Electric Lighting Acta which 
makes it compulsory for all persons to obtain Parliamentary powers, 
and subject to compliance with the laws relating to nuisance, 
negligence, and other matters, in respect of which the proprietors of 
an electric lighting adventure might come into conflict with owners 
of private property, there does not seem to be anything to prevent 
a full exercise of all the necessary powers. 
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The laying of pipes and wires in streets could be effected by 
arrangement with the highway authority ; and in the present case 
the corporation are probably themselves the highway authority, 
while the execution of similar works on private property could be 
made the subject of agreement with the owners. No authority upon 
this point in connection with the supply of electricity can be found 
in the law reports; but there is one case in which the right of a gas 
company to supply gas without the sanction of a provisional order 
was tacitly admitted [See Att. Gen. v. Cambridge Consumers' Gas 
Company, L.R. 4 Ch. 71; 38 L.J. Ch. 94; 17 W.R. 115]. The 
point under discussion in that case was whether the company could 
be restrained by injunction from up-rooting the streets on the 
ground of nuisance to persons lawfully using the highway. It was 
decided that in the absence of evidence of permanent obstruction 
the Court should not grant an injunction. Nor does it seem that 
a company which proposes to supply electricity need obtain the 
leave of the Board of Trade. Upon this point, however, we have 
always recommended those who have consulted us to communicate 
with the Board of Trade before they allow any lines to cross the 
highway which might prove a source of danger to the travelling 
public. 


“ PERPLEXED” writes:— ' My firm undertake to supply and 
erect private electric lighting installations. We manufacture 
dynamos and the strictly electric parts of the plant ourselves, but 
steam engines, gas engines, shafting and the smaller essential parts 
of a fully equipped installation are supplied to us by independent 
firms. By a contract which was entered into in December, 1900, we 
undertook to erect an installation on the premises of a customer on 
or before June 15th, 1901, and to surrender the same to him in full 
working order on or before that date. Owing to the failure of the 
contractor whom we have employed to supply the engine (which 
was of peculiar construction and cannot possibly be replaced), it 
seems likely that we shall not be able to fulfil our contract for some 
considerable time. We might add that he is not under penalty to 
supply at any particular time, though his contract provided for 
delivery of the engine on or before May 1st. As we are bound to 
pay liquidated damages to the extent of £5 58. a day for every day 
after June 15th until the plant is in working order, we stand to lose 
a considerable sum. Will you be so good as to advise us in the 
matter, giving us the benetit of your opinion as to whether— 

“ (a) The failure of our contractor to supply us affords an answer 
to a claim by our customer for penalties. 

*" (b) In an action brought by the customer against us do we stand 
to lose £5 5s. a day, or will the Court interpret the covenant asa 
covenant to pay penalties and so grant relief to the extent of 
reducing the claim to the actual damage sustained by the customer. 

“ (c) Should we be compelled to pay damages to our customer? 
Can we recover the same or any and what part thereof from the 
engineers whose failure to deliver the engine in good time will 
have been the cause of our trouble ? " 


*,* With regard to question (a) which “Perplexed” has ad- 
dressed to us, it is a little difficult to give a satisfactory answer 
without having access to the exact terms of the penalty clause by 
which his firm are bound. Apart from the “strike clause," which 
excuses the contractor from the consequences of delay caused by 
labour troubles, it may be taken as a general rule that the con- 
tractor will not be relieved from penalties, except in the following 
cases :— 

(1) The total destruction of the work in hand, c.g., by fire. This 
releases both parties; 

8 Interference by the employer which causes delay; 

(3) Additional works or alterations need not be executed within 
the time limited by the penalty clause, unless there is an express 
agreement to that effect. 

Seeing that our correspondent's customer is probably oblivious of 
the methods adopted by the firm with a view to completing their 
contract, it would clearly be inequitable that delay on the part 
of a sub-contractor should prejudice the customer. Our answer to 
question (a) must therefore be that no such plea will avail our 
correspondent's firm. 

With regard to (5) it is always difficult to decide whether the 
Court is likely to award the full sum mentioned in the penalty 
clause. The purposes for which the customer required the plant 
will have an important bearing upon the determination of this 
question. Where the parties anticipating the likelihood of a 
breach of contract have fixed the sum which is to become payable 
on such breach, if the damages are such as to be incapable of easy 
estimation, the law will regard the amount as “ liquidated damages,” 
and will order payment accordingly. The true principle was thus 
expressed by Lord Coleridge: —“ Where the damage is entirely 
uncertain, and the parties agree upon a definite and not unreason- 
able sum by way of liquidated damages, then that sum will be 
regarded, and will be recoverable.” In these circumstances we can 
only advise that if our correspondent’s firm can show that less 
damage than to the extent of £5 5s. a day has been occasioned 
he may have the amount reduced. by a substantial sum. 

With regard to (c) we think it is clear that unless when the 
order was given to the engineers, special attention was drawn to the 
perilous consequences of delay, it will be difficult for the plaintiffs 
to recover all the damages in which they will be mulcted to their 
costumers. Of course, it is possible that the Court will consider 
that such damages were the necessary consequences of the engi- 
neer's breach of contract, and that he must be taken to have been 
aware of such consequences. Nevertheless, the Court usually 
requires something akin to notice in writing to fix a man with such 
heavy liability. 
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NOTES ON THE THEORY OF SYNCHRONOUS 
MOTORS AND OF ALTERNATORS IN 
PARALLEL. 


By ALEXANDER RUSSELL, M.A. 
. (Continued from page 921.) 


The Fundamental Equation of a Synchronous Motor. 


If c be the current in the circuit, then 
C? 1? = Ej? + Ej + 2 E, E, cos 0. 
Combining this equation with (3) we'get the following - 
equation for steady running, | 
C? |? = Eg? — 2 W, I cos y — Ey? cos 2 y 
— 2 sin y V Ej Ej — (We I + Ej cos y). (5) 
If we regard £, as the variable, or, in other words, if we 
vary the excitation of the generator, then the minimum 


value of c is M „but if we vary E, then the minimum valu 
49 = 

1 . These results can be proved analytically 
4l 

from (4), but it is more instructive to prove them gra hic- 


ally from first principles. 
(7) (b) 
A A 


of € is 


Fra. 3. 


(a) In fig. 3 gives the diagram for the minimum value of 
c when x, is the variable and (b) gives the diagram for the 
minimum value of c when Ez is variable. If we vary Ei 
then since — C E, cos A O K equals W, it follows that c will 
be a minimum when — cos A O K is a maximum, t.e., when 
o K and o A are in the same straight line. In this caseo K 
(c) lags behind B c, the P D at the terminals of the gene- 
rator. Hence the current is lagging and the power factor 
of the circuit is the cosine of the angle 0 A c. We can see 
that as we increase the excitation of the alternator the power 
factor is & maximum before the current in the circuit is a 
minimum. F 

If we vary E, then (5) is the diagram when the current 
is a minimum. In this case € and ki are in the same phase, 
and the current is in advance of the P.D. (B c) between the 
terminals, The cosine of the angle 0 c B is the power factor, 
and it has its maximum value before Es attains the value 
that makes the current a minimum. In practice it is often 
found advisable to work with an excitation greater than that 
required to give the minimum current, as although we are 
working at a less efficiency, the power factor being smaller, 
yet the regulation is better, as the angle between E, and 
Ez will be greater. 

We can show from (3) that for a given load, ws, the only 
possible values of E, lie between Í 


mE i 1 IW. 
2 COs y 4 cos* y COB y (6) 
Dom"! ———— ——— á——— — — QA: ) 
3 "a" 
"EE E 0 * E! Ws 
2 cos 7 4 cos“ 7 cs y 


The above results point out the following method of pro- 
cedure when we desire to increase the efficiency by raising 
the voltage. First adjust the excitation of the motor until 
the current is a minimum. Then increase the excitation of 
the generator until the current is again a minimum. Then 
go back to the motor, and increase its excitation until we 
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reduce the current again to its smallest value, and so on, 
backwards and forwards between the two machines until we 
attain the desired efficiency and stability. In practice a 
limit to the possible excitation is soon reached, but it is 


useful to know the above rule as it may help electricians to . 


avoid blowing fuses or allowing the motor to drop out of 
synchronism by varying the excitation of one machine only, 
without also varying the excitation of the other. 

As the equation (4) is complicated we have illustrated it 
graphically by drawing curves for various particular cases. 
It is to be remembered that we have made the assumption 
that the current vector and the E.M.F. vectors are in one 
plane, and we now make the further assumptions that the 
impedance (1) and the angle of lag (y) remain constant as 
the excitations vary. The curves arrived at are very similar 
to those obtained by actual experiments, and show that the 
main phenomena of the working of synchronous motors 
could have been predicted from the properties of triangles. 


1111 a 


o 12 14 16 18 20 22 24 26 28 30 32 34 36 38 
Load on Motor 


Fia. 4. 


The anomalous results sometimes obtained in practice 
show, however, that in some cases our assumptions are not 
approximately true. 

In fig. 4 a curve is shown illustrating how the current 


varies with the load on the motor when y is 45°. 
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Excitation of Generator 
Fig. 5. 


It will be noticed that when w; is zero there is quite a 
arge current. The current attains a minimum value for a 
Particular load and it varies very little for an increase or 
diminution of that load. On the other hand, when the 


oad is heavy a slight increase of it will cause a large i Increase . 


of the current. 


Fig. 5 shows how the current varies with the excitation 
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of the generator for three different loads which are to one 
another in the ratios 1: 16: 25 (y = 45°). When running 
at a high voltage increasing the load diminishes the current, 


_ but at a low voltage increasing the load i increases the current. 
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Fia. 6. 


The curves in fig. 6 show how the current varies with the 
excitation of the motor when y is 90°, “a 
machine running on a very light load. If the load were 
absolutely zero, the curve would become two lines meeting 
one another at the point 10 on the axis of z There is no 
superior limit to the excitation. “b” shows the machine 
running moderately loaded, and “<” running on a heavy 
load. The curves do not Aae one another. This is 
only true, however, in the unpractical case when y is 90°. 
In order to obtain this, the resistance of the circuit would 
have to be zero. The efficiency would thus be 100 per cent. 
at all loads and excitations, 
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In fig. 7 we have taken y equal to 45°, all the other data ; 


remaining the same as in the preceding illustration. This 


is a practical case, and the curves cross one another in the 
It is worth noting ~ 
that we need to diminish the excitation as we increase the . 


Same way as the experimental curves do. 


load. 
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CURRENT SPECIFICATIONS. 


LXIV.—WARRINGTON EXTENSIONS. 


SUMMARY. 

Extent of Contract. —Supply and erection upon prepared founda- 
tions of one steam dynamo. 

Type of Engine.—To be of the compound thrce-crank enclosed 
type, made by Messrs. Willus & Robinson. 

Steam Pressure Available. —150 lbs. per square inch. 

Normal Output.—d00 Kw. 

T'upe of Dynamo.—Multipolar, the armature spider being extended 
and tlanged so as to form a coupling for bolting to engine fly-wheel. 

Permissible Temperature kise of Dunamo Windinys.—After six 
hours’ full load run not to exceed 60° F. for armature, or 70^ F. for 
field magnet coils. 

(ruaranteed Steam Consuimption.—To be stated in tender. 

Combined Ejiiciency.—To be similarly stated in tender. 

Tupe of Shunt lies istance.— To be of Ferranti type, with cast-iron 
pillar and switch hand-whecl, and to be capable of regulating 
dynamo voltage between 500 and 460 volts at constant specd. 

truaranteed Date of lelivery.—To be stated in tenders. 


Penalty tor Late Cumpletion.—One per cent. of contract price per 
week. 


Specified Terms of Payment.—Monthly certificates to be given up 
to 40 per cent. of value of goods delivered or work done; a further 
40 per cent. to be paid when plant is put into use; 10 per cent. on 
engineer's certificate that the whole of the works have been com- 
pleted, and 10 per cent. six months later. 


Specified Period of Maintenance.—Six months from date of com- 
pletion. 


Stipulations as to Removal of Foreman.—Satisfactory. 
Stipulation as to Wayes Paid to Workmcen.—Satisfactory. 
Arbitration Proposals. — Acceptable. 

Late for Receipt of Tenders.—June 13th, 1901. 


The specification before us has been prepared by Mr. 
A. H. Preece, K. M. I. C. E., of the firm of Messrs. Preece and 
Cardew, who was responsible for the design of the original 
station. 

It will be noted that no option is given as to the make 
and type of engine, Messrs. Willans’ compound being 
distinctly specified. It is open to tenderers to include any 
make of dynamo in their offer, almost the only special 
feature insisted upon being that the spider of the armature 
shall be extended to permit of securing it to the engine fly- 
wheel. 

The date of delivery which the tenderer is prepared to 
guarantee under a penalty of J per cent, of contract price 
per week must be given in the tender, and in like manner the 
steam consumption per kW. hour, and the combincd 
efficiency is to be stated on a form bound in with the speci- 
fication. 

The terms of payment are satisfactory. It is stipulated that 
standard rates of wages shall be paid, this clause not to be 
binding as to thesupply of materials or patented articles, and 
there is little to object to as regards the powers of the engi- 
neer to interfere with the workmen engaged on the contract. 
The arbitration clause is of a limited character, all questions 
as to the real meaning of the specification or of the drawings 
being referred to the engineer for final decision, all other 
matters being submitted in case of dispute to the arbitration 
of the Presid: nt of the Institution of Civil Engineers or his 
nominee. We have repeatedly stated that theese limited 
clauses are unsatisfactory, but this is a case in which it must 
be decided by each individual tenderer, whether or not he is 
prepared to view the risk involved in the reservation. 


LX V.—PETERBOROUGH EXTENSIONS. 


SUMMARY. 


Ertent of Contrac’.—Supply and erection of one 120-K W. steam 
dynamo, also of one Lancashire boiler. 

Size of Boiler.—To be 30eft. long by 8 ft. diameter, capable of 
evaporating 7,500 lbs. of water per hour and of working at 160 lbs. 
per square inch pressure. 

Ertent of lin ler Firing to be done. All necessary brickwork, boiler 
setting, and flues to be done by contractor under this contract. 

Type of Steam Kugine.—To be Willans three-crank single-acting 
type, to ran at a speed not exceeding 400 revolutions per minute. 
K vatlable Working Pressure, — Presumably 160 lbs. per square 
iach, 

Tine of Dynamo.—To be of two-pole direct current type. 

Output of Dyunamo,—To have, at normal specd, an output of 300 
amperes at 400 volts, and to be capable of a 10 per cent. overload 
on this load for four hours without injurious heating. Also to be 


capable of working up to 440 volts, presumably with reduced 
current. 


Permissible Temperature Rise.—Not to exceed 60° F. after a six- 
hour full-load run. 


Specificd Steam Consumption.—Not to exceed 25 lbs. per 1 H. P. 
hour, when working non-condensing, presumably with 160 lbs. 


pressure. Best figure obtainable working with 27-inch vacuum to be 
stated. 


Specified Combined Efficiency.—Not to fall below 85 per cent. at 
full load and 75 per cent. at half-load. 

Specified Date of Completion.—October 1st, 1901, for both sections. 

Penalty for Late Completion. Amount not stated, but penalty to 
be inflicted if plant is more than a month late. 

Specified Terms of Payment.—75 per cent. within one month of 
delivery at Peterborough, 15 per cent. om completion of erection, 
and 10 per cent. at end of six months' period of maintenance. 

Arbitration Proposals. —Satisfactory. 

Date for Receipt of Tenders.—June 14th, 1901. 


Mr. J. C. Gill, A. M. I. C. E., the city engineer, has pre- 
pared this specification. Like the one just noticed, there is 
the same partiality for one particular type of engine, which 
is specified by name. We think that in following this course 
an engineer departs from the best course of procedure. His 
duty is to specify ends to be obtained, not to detail the 
means by which the contractor shall attain those results. 
By specifying a particular type of plant he removes the 
responsibility of the satisfactory attainment of specified ends 
from tlie contractor to himself, and places himself in a fulse 
position in respect to his employer. 

There is little to add to the technical portion of the speci- 
fication in Section 1. All boiler setting, brickwork and flue 
building is to be included in the contract, and should have 
full allcwance made for it in the tender. 

The arbitration proposal follows the wording of the 
standard clause, the terms of payment are satisfactory, and 
as to other proposals they will be embcdied in a contract 
which will be prepared and submitted to the successful 
tenderer after his offer has been accepted. 

The date of completion is very close, but a month's grace 
will be allowed before the mutually agreed upon penalty 
clause becomes operative. 


DESIRABILITY OF TRAMWAY SECURITIES 
AS INVESTMENTS. 


Uxper the above heading Mr. J. G. White contributes an 
article to the Special Railway Number of the Engineering 
Times, which, so far as investors are concerned, may be 
summarised as a recommendation not to put their money into 
such securities without first consulting “an intelligent engi- 
neer to advise as to the adequacy of the charges" upon 
which “the relation of capitalisation to net earnings" is 
based. 

The writer remarks that “the books of tramway com- 
panies are seldom falsified,” a somewhat disquieting sugges- 
tion for shareholders, who must feel like people in a public 
assembly who are warned to take care of their pocketa, as 
there are thieves among them. 

Mr. White says that“ inadequate charges to maintenance 
are frequent, even under the most conscientious manage- 
ment," and he also points out the danger “in not realising 
what is necessary to adequately provide for depreciation.” | 

These errors in accountancy are not limited to tramway 
undertakings, as we have frequently pointed out in connec- 
tion with electricity supply accounts, but it is not the less 
useful to direct attention to the matter again and again. 

Investors in tramway companies cannot be strictly 
limited to two classes only, viz., the permanent and the 
speculative shareholder, unless those who take an interest in 
undertakings of the kind for indirect objects are included 
among the speculators. 

Mr. White advises both classes of investors to study the 
factors determining the values of the respective properties, 
and the mere catalogue which follows of only the “ chief ” 
factors determining the value of & tramway, offers such a 
study to intending investors, that between the issue of the 
prospectus and the date for closiüg the subscription no 
amount of cramming from the most efficient coach or pro- 
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fessor could fit the intended purchaser for paying his deposit 


with a clear conscience. 
Mr. White points out the theoretical conditions under 


. Which tramway and light railway schemes should be con- 
. sidered—they are, indeed, the A B C of the promoter—but 
the provision of ways and means does not depend upon such 


. precise methods, and to depend upon interesting the per- 


manent investor by proving that all such conditions of suc- 
cess exist is practically impossible. 
The investor herds often in flocks—thus we have the 


. nining community, the railway shareholder, those who 


prefer the great drinking business or various industrial 
enterprises, and the great establishments where the issue of 
prospectuses is carried on, have their well-selected directories 
of shareholders classified under their respective investments, 
to whom the issues are made of new schemes. 

The cautious investor limits himself to the dividend- 
paying undertaking, paying a higher price for a proved 


success than the more speculative man who goes in on 


* bed-rock " with a view of securing some of the profits of 
the pioneer who claims special terms for incurring the 
initial risks. 

Tramways are among the most promising investments, 
and the number of those who look upon them as such 


. rapidly increases, as the value of the shares in well established 


4 


. with preference. shares and debentures. 
. Judgment was aided materially by the counsel who argued, 


undertakings proves. 
The investor studies the share list with more interest than 


-ithe “factors determining the values of the respective 
properties. 
234, with rising dividends of 63, 73 and 8 per cent., have 


Shares of £10 nominal, quoted at 23} to 


more fascination than Mr. White’s theories; but on the 
other hand, the investing public put their faith in the great 


organisations for promoting the tramway and light railway 
- interests of the country, knowing that all the knowledge and 
. practical skill centres there, for creating the improved means 


of transit for which there is so great a necessity. 
. (The great problem isin strong hands—and it only requires 


. less obstruction on the part of local authorities and more 


facilities from our legislators to bring this country at least 
up to the level of the Americans and Continental nations. 


THE CASTNER-KELLNER CASE. 


Lert all who cherish a belief that scientific assessors should 


. be employed by the Court during the trial of patent actions, 
make a study of the judgment delivered by Mr. Justice 


Buckley in the case of Atkins and Applegarth “. The Castner- 


„ Kellner, Alkali Company, the greater part of which was 
published in the Buectrical Review for May 24th, 1901, 
„ut. p. 874. Even if we were inclined to disagree with. the 
-. conclusions at which the learned judge has arrived, it would 


be impossible to restrain a few words of admiration at the 


extraordinary grasp which his Lordship displayed of the 
. subject with which he had to deal. 
; Bar was that of a great authority on the law relating to 
limited liability companies; but he now talks of ‘ cathodes " 


His reputation at the 


and“ anodes,” of * electrolysis" and **electromotive force” 
with the same ability which he used to display in dealing 
No doubt his 


and by the scientific witnesses who gave evidence before 
him. Howsoever that be, after a trial extending over a 
period of nine days, the learned judge pronounced against 
the plaintiffs’ patent in à manner which showed that he had 
completely mastered those nicer points of scientific evidence 
which so often conceal the true issue in a patent case from 


- the eye of the Court. 


So exhaustive is the judgment that its careful perusal will 


reveal even to the comparatively unscientific mind all the 


important questions in the law of patents to which a lengthy 


. inquiry of this kind must necessarily give rise. 


The subject matter of the patent, which the plaintiffs 
sought to uphold, was “ Improved means and apparatus for 
separating a'kaline and eartliy metals and other products 
from the salts of such metals, or from other sub- 
stances containing them.” The process was one in which 
a solution of sodium* chloride in water is subjected to an 


electric current while in contact with mercury, with the 
result that nascent sodium as and when set free is precipi- 
tated into and forms an amalgam with the mercury. At the 
date of the plaintiffs’ patent it was well known that when 
such a solution was subjected to electrolysis it was split up, 
chlorine being liberated at the anode and sodium at the 
cathode pole; and that if the cathode pole was formed of 
mercury, that metal would absorb and amalgamate with the 
nascent sodium. It was also known that by heating 
sodium amalgam in water, or by subjecting it to the action 
of electricity when in water, caustic soda in solution would 
be formed, The plaintiffs in their specification stated the 
knowledge which they admitted to have existed at the time, 
and went on to say that heretofore it had not been found possible, 
i.e., industrially or commercially possible, to apply the electro- 
lytic process to the purpose of separating metals from their 
salts, because, as they said, counter-electromotive force had 
been set up at the cathode by the metal and hydrogen to 
such an extent that the electromotive force required to effect 
the decomposition and deposit the metal in opposition to the 
back-electromotive force had been out of proportion to the 
industrial result obtained. Substantially, therefore, the 
plaintiffs claimed an invention which had for its object the 
production of caustic soda by electrolysis with a saving of 
power. Mr. Justice Buckley found that they had failed to 
attain this object. The efficiency of their apparatus was 
about 50 per cent., and the caustic produced was so mixed 
with brine as to be commercially of little or no value. In 
my judgment,” said his Lordship, “the plaintiffs’ process 
is not useful as indicating anything by which caustic could 
be obtained with greater efficiency than by previous 
methods.” On the question of infringement, after describing 
the apparatus used by the defendants, his Lordship said, 
* Assuming in the plaintiffs’ favour that a patent for a con- 
tinuous flow of mercury over a metal base is valid, the 
defendants did not adopt a continuous flow in one direction, 
nor did they adopt a compound cathode of which some part 
was a metal base, but theirs was an apparatus of which it 
was the essence that the cathode should be mercury only, 
and that the base should be of non-conducting material.” 
Thus judgment was entered for the defendants upon a very 
narrow point. | : 

It will be seen that like many other important patents, 
and in particular like many important electrical patents, the 
process for which the plaintiffs in the foregoing case were 
striving to protect their monopoly involved neither more nor 
less than the application of a well-known scientific principle 
to the manufacture of a useful commodity upon a large scale. 
It might be said that 90 per cent. of the patented articles 
which are to be found in practical operation at a generating 
station involve the application of principles discovered years 
ago by the scientific investigator in his electrical laboratory, 
which have now been called into the service of man. The 
virtue of these so-called inventions lies in the conversion of 
the laboratory experiment into a thriving industry. That a 
method of effecting such conversion deserves recognition at 
the hands of the Patent Office goes without saying. It is 
said that the chemist has already produced cane sugar in his 
test tube; upon him who produces it for 14d. a lb. in the 
factory vat there should fall a great reward. 

A short discussion of the question whether the discovery 
of a cheaper process is good subject matter for a patent may 
be of interest. 

It is beyond all doubt that it is no objection to a patent 
for a process to show that a prior patent has been granted for 
another process which arrived at the same result, provided the 
second process be new in itself, and distinct from the first. 
Lord Westbury illustrated this principle in the case of Curtis 
v. Platt in the following words: —“ If the idea started by 
one man be nothing in the world more than the discovery of 
a road to attain a particular end, it does not at all interfere 
with another man discovering another road to attain that 
end, any more than it would be reasonable to say that if one 
man has a road to go to Brighton by Croydon, another man 
shall not have a road to go to the same destination by 
Dorking. They are roads and means of attaining the end, 
and unless you can prove that one is a colourable imitation 
of the other, or unless you can show that one bodily incor- 
porates the other, with merely an addition, it is impossible 
to say that they shall not. be co-existent subjects of con- 
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temporaneous patents.” It requires but little to persuade 
the Court to draw a distinction between processes for the 
above purpose. A change of temperature at one point of 
manufacture may be such an alteration of the process as to 
afford proper subject matter for a new patent. Again, a 
new process may consist of the omission of a single step in 
an old process. In Booth ». Rennard (26 L.J. Ex. 23) the 
patentee claimed as his invention the making of gas direct 
from seed instead of making it from oil previously extracted, 
By this means the patentee got rid of one out of two steps. 
In giving judgment for the patentee, Cockburn, C. J., said : 

— Prior to this invention the gas was obtained from oil 
previously expressed. The patentee says that instead of 
going throngh that first process of abstracting the oil he 
makes it all one process. I think that there can be no 
doubt it is a useful invention, and one for which a patent 
can be obtained supposing it to be new." 

In determining whether a new process is a new manufac- 
ture, and as such capable of being the proper subject, matter of 


letters patent, the element of cost of production is taken into 


material consideration. In the case of Boulton v. Bull 
(2 H. Bl. 463) Chief Justice Eyre said :—“ In the list of 
patents with which I have been furnished there are several 
where the sole merit and the sole effect produced are the 
saving of time and expense, and thereby lowering the price 
of the articles and introducing it into more general use. 
The advantages to the public from improvements of this 
kind are beyond all calculation important to a commercial 


country, and the ingenuity of artists who turn their thoughts 


towards such improvements is in itself deserving of encourage- 
ment, and in my apprehension it is strictly agreeable to the 
spirit and meaning of the Statute of James I. that it should 
be encouraged.” 

In such cases the commercial success of the patent must 
be regarded in order to ascertain whether it has proved £o 
useful as to be worthy subject matter for a patent. To use 
the language of Lord Halsbury in the Badische Anilin und 
Soda Fabrik „. Levinstein (12 A.C., 712), while “the 
element of commercial pecuniary success has no relation to 
the question of utility in patent law generally, yet where the 
question is of improvement by reason of cheaper production, 

“such a consideration is of the very essence of the patent itself, 
and the thing claimed has not really been invented unless 
that condition is fulfilled.” 

So far from showing that they had invented a new 
process which sensibly chenpened the manufacture of sodium 
hydrate from a solution of brine, it seems that the method 
adopted by the piaintiffs in the Castner-Kellner case was 
scarcely an improvement upon that which hud been known 
and protected by prior inventors. The extraordinary expense 
to which the parties must have been put in these proceedings 
illustrates the value which they place upon the right to use 
the process in question. Until the true sceret of the 
Brunner-Mond process comes to be known, the economical 

manufacture of caustic soda must ever be a goal towards 
which the manufacturing chemist will direct his aims and 
ambitions. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


10,877. 
. May 20th. 


“Main controlling electric switch." 8. Dixon & Son, LiMiTED, 


10,413. Improvements in adjustable resistances.” A.H.MavEs. May 20th. | 


10,452. “ Improvements in and relating to safety locks for lift stage doors.“ 
F. H. HrApLEy. May 20th. 

10,159. “Improvements in storage batteries." V. G. APPLE. May 20th 
(Complete.) 

10,480. “Improvements relating to telephonic systems." A. H. HICKLEY. 
May 21st. 

10,482. “A cell for electrolysis." A. A. Govan. May 2lst. 

10,505. ‘Improvements in storage batteries.” T. A. ApisoN. May 21st. 
(Complete.) 

10,506. “Improvements ín magnetic separating apparatus.” THe Epigox 


Orte-MILLixG SYNDICATE, LIMITED, (T. A. Edison, United States.) May 21st. 
Complete.) 
7 


10,559. A new or improved telephone receiver holder." G. 8. MEYRR, ` 
Date applied for under Patente, &c., Act, 1883, Section 108, December 8th, , 
1900, being date of application in United States, ) May Llst. 


10,562. ‘Improvements in dynamos and electric motors." 8. Hercens, 
May 22nd. 
10,559. ** Improvements in means or apparatus for preventing contact ar 


telephone and telegraph wires with the trolley wires of electric MRIDWRY 
installations.“ W. W. McLAUCHLAN. : May 22nd. 


10,571. Improvements in junction boxes for eleotrio wire and like installa- 
tions." G. H. Woops. May 22nd. 4 


10,587. "Improvements in electrical lampholders.“ G. SPERRYN and W. HR. 
Woon. May 22nd. 


10,600. ‘‘ Improvements in or applicable to compensating l for. 
signal wires." J. 8. GAvNT and E. TiLsroN. May 22nd. 

10,609. *''Electro-niagnet'c electric railway track switch and means for con- ` 
trolling and operating same." P. B. WILLIAus. May 22nd. 

10,623. An improvement in telephone apparatus." A. H. NicHoLsowx and 
THE New PHoNoPORE TELEPHONE Company, LimiTeED. May 22nd. (Complete.) ` 


10,654. ‘Improvements in resistances for the control of electric currents.“ 
T. E. Weaver. May Ard. M 
10,655. ‘Improvements in or connected with electrolytic bella or apparatus. 


G. BELL and G. W. BELL. May 23rd. 


10.688. An improved street lantern for gas and incandescent electric 
lighting." W.Epaak, May 23rd. ' 


10,687. “ Prepayment apparatus for the supply of gaseous electric or other 
fluids for a given period of time." H. CooNEy. May Ard. 

10,700. ‘‘Improvements in electric trams and railways.“ 
A. W. Hancock, and J. LEIGHTON. May 28rd. 


10,733. “Improvements in high potential electric switches.” Tur BRITISH 
THoMsON-Horstoe Company, LIMITED. (W. L9 R. Emmet and E. M. Hewlett, 
United States.) May 23rd. (Complete.) 


10,731. ‘* Improvements in train control systems for electric railways.“ THE ^ 
Britisa THowsov-HotsTON Ccmpany, LiMiTED. (F. E. Case, United States]; 
May 23rd. (Complete.) : 

10,735. ‘Improvements in eleotric circuit breakers.” THE BRITISH THomson- | 
Houston Company, Limitep, (S. B. Stewart, Junior, United States.) May 
23rd. (Complete.) . 4 

10,736. “Improvements in high potential electric switches." Tue BRITISH 
Trromson-Hovston Company, LiMiTED. (W. Le R. Emmet, B. M. Hewlett and : 
C. C. Badeau, United States.) May 23rd. (Complete.) 

10,737. ‘* Improvements in electric circuit breakers.” THe British THOMAON- ' 
Hovston Company, LIMITED., (S. B. Stewart, United States.) May 28rd. | 
(Complete.) 

10,743. ‘* Improvements in electric engines for surgical and dental purposes.. 
E. W. Mayer. May 25th. DK 

10,747. “Improvements in electric ignition plugs for internal explosion , 
engines and chietly as used with motor road vehicles. " E. GanpuzR, T. H. 
GARDNER, and L. GARDNER. May 25th. 

10,756. Improvements in magnet coils or d " B. M. DRARR, C. C. : 
GARRARD, G. 8. RAM, and THE NERNST ELkcrRIC Liokr, Liurrzp, May 25th. 

10,757. '*Cut-out for incandescent lamps with glo."ers consisting of on- 
ductors of the second class." C. C. GARRARD and THR NERNAT "RURCERIG! 
Licht, LruiTkD.. May 25th. ` 


10,758. Improvements in electric incandescent lamps in which the glower : 
or light giving body is a conductor of the second class." G. 8. Ram and Tur 
NERNST ELECTRIC LioHT, Limitep, May 25th. 

10,766. “Improvements in electro-magnetically controlled looms and kindred 
textile machinery.” A. P. B. McQvisTEN. May 25th. 

10,769. “Improvements in hb a A ahi . for telephones.” R.. B. 
JENTZSCH and (3, VON ALYENARLEBEN, May 25 ` 


mus "Improvements in electric 5 W. J. POLYBLANK. MAY 
th. 


R. HackiNo, ` 


10,795. “Generating electrici e for the propelling of machinery or for other 
similar and useful purposes.” SuUNTER, May 25 

10,848. “Improvements in apparatus for winding s for continuous current ` 
dyna o and motor electric machines," A. W. Tomkins., May 25th. (Com 
plete.) 

10,867. Manufacture of thorium, zirconium, and elements of the ytterite 

CORE C. D. ABEL. (Siemens & Halske Aktien Gesellschaft, Germany.) 

ay 25t 

10,868. Manufacture of metallic thorium, zirconium, and elements of the 
tterite group and the production of coatings of the said metals upon other. 
odies." C. D. Aven, (Siemens & Halske Aktien Gesellschaft, many.) 
May 25th. 

10,869. “ Manufacture of incandescence bodies for electric lighting." C. D. 
ABEL. (Siemens & Halske Aktien Gesellschaft, Germany.) May 25th. 

10,871. "Improvements in telegraph and telephone systems" F. d. T. 
PARSONS and D. H. Sturman. May 25th. s; 


10,879. Improvements ia voltaio cells.” W. K. L. DicksoN, May 25th. 


10,887. Improvements relating to electric arc lamps.” H. O. SCHMIDT, 
May 25th. (Complete.) i 


E “Improvements relating to electric switches.” F. W. Busch. May : 
ith, N l ' 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, . 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 829, High Holborn, W.C., and at Liverpool, Manchester and Bir , 
mingham, price, post free, 9d. (in stamps). 


* 
1 
` 


Č 
1888. d - 


0,001. "Improvements in oleetrio oirouit- breakors." R. Belfield. (L. B — 
Dated May 8th, 1899. Cut-outs for breaking a cirouit when the direction of tho 
current is reversed. A motor is arranged to reverse its motion on a reversal of 
the line current. Such movement is limited by stops, and serves to make or 
break a circuit for operating a cut-out. Solaims. | z 


„ v4 
6,611. “‘improvements in or relating to the manufacture of insulating material for. 
electric cabfes and the Hike." G. E. Heyl-Dia. Dated May 9th, 1694. Relates to: 
improvements in the invention described in Specificat on No. 2,010, a.p. 1899. 
Any pulp, such as straw, esparto, &c., is mixed with water, oil, benzine, or 
spirits containing oils or resins, and either a paper is formed or the "pulp is used. - 
in a squirting machine for covering electric cables. When water is used, the 
oils, &c., are saponitied, and after mixture the soaps are decomposed by an 


acid solution. The paper is heated, and may be rolled, or not. 4 olaims. <4 
10,241. "Imsrevonsate in electrica! Incandescence lamps with osminmi fila- < 
0. ray. (Oesterrelohisohe Gasginuhiioht and Electricitats-Gesetishaft.) 
Dated Map 10185 899. Relates to incandescent lamps.— Filaments are made ot ` 
osmium or osmium with a small proportion of carbon or a hydro-carbon, or with , 
a small or large amount of a metal such as zirconium, thorium, niobium, or : 
tantalum or silicum. An osmium filamenc may be made as described in Speci- 
fication No. 1,535, 4. p. 1898, and heated in a hydro-carbon gas at low pressure, 
to introduce a ‘smal! proportion of carbon, or coated with a pas e of zirconia or 
other oxide and carbon, sugar, or other carbonaceous materia’, and heated to, 
incandescence in a vacuum or reducing.gas, to reduce or artly reduce the 
oxide. The reduction may also be effected by gas previously occluded in the 
osmium filament. Or the mixed materials may be formed into a filament and 


cf 


` ^ 


1000 


THE ELECTRICAL REVIEW. 


[Vol. 48. No. 1,238, Jux 7, 1901. 


heated similarly; other pla'inum metals may be included in them. The fila- 
ments may be subsequently coated with refractory oxides. The filaments are 
mounted in clean bulbs of glass containing no ensily reducible oxides. prefer- 
ably an infusible potash-soda glass. The bulb is filled with dry hydrogen or 
illuminating gas. The filament is heated to intense whiteness until it ceases 
to give off gas during exhaustion, and the bulb is sealed after admitting a very 
small quantity of hydrogen or illuminating gas. The filament is afterwards 
improved by moderate incandescence for alongtime. 9 claims. 


12,874. “improvements iu glass globes, screens, covers, or the like, for eleo- 
rica! mcandesoence and ether lampe, and la means for manufacturing ths same.” 
E. Apptegarth. Dated June 20th, 199. Re'ntestolamp shade», chimneys, g'obes, 
reflectors, and the like. for e!ectrical,gas, and other lamps, which are cast or 
moulded with prismatic or other lens-like formations upon both the inner 
and outer surfaces, in order to diffuse, reflect, or refract the rays of light. To 
facilitate construction, the globes &c., may be cast in two part«, which are sub- 
sequently fitted together and secured by wires. 8 claims. 


16,064. “A watehman’s olectrical tell-tale system or apparatus." A. Eoksteln 
and h. J. Coates. Dated August 8th, 1899. Tell-tales for checking watohmen. 
The stations are connected in series with a dead-beat ammeter or voltmeter, 
which works an arm carrying a style for tracing on a revolving drum. Circuit 
ir completed by a key switch at each station when the watchman arrives, and 
owing to the various resistances of the different stations, the styles make a 


longer or shorter mark on thedrum; the distances between the marks show * 


the intervals between the visits. In the form of apparatus shown each station 
has its own battery, but one battery may be employed, and resistances may be 
introduced; for long-distance circuits the resistance of the circuit wire alove is 
sufficient. Switches— The switch is arranged to ensure that the c rcuit is com- 
pleted for sufficient time to make the record. A key is placed over the spindle, 
and engages a notch ina cam. This cam is prevented from being turned in tbe 
wrong d rection by a spring, and when turned in the right direction, another 
spring moves into contact with the screw. A complete rotation must be given 
to the key before it can be removed. 5 claims. 


16,132. “iw onts In the method ef and means for inducing magnotism in 
maguetic cirontte, leable te alternating current motors, transformers, and the 
like.” The British son-Houeton Gompany, Limited. (C. P. Steinmetz.) Dated 
August 8th, 1899. Relates to means for inducing magnetism in magnetic 
circuits for motors or transformers, and for obtaining polyphase currents from 
simple alternating currents. The construction of an alternating current motor, 
in which a rotary field is produced from a single-phase current, is shown. The 
armature or rotor, which may be of any suitab'econstruction, is shown asa mass 
of laminated iron mounted on a shaft. The field magnets consist of two masses 
of iron separated by aspace, and having pole faces separated by recesses for the 
reception of tle'd coils arranged in the plane of the axis of the armature. The 
iron masses are held in a suitable framework. The exciting coils are shown 
diagrammatically, having a different number of turns, arranged at right-angles, 
and connected in seri-s with the alternating current circuit. Additional coils 
are short-circuited through a resistance. Owing to the action and reaction of 
the inducing curent in the coils, and the lagging induced current in the 
additional coils, a rotating magnetic field having two axes is produced in the 
iron masses, its lag and intensity depending upon the resistances of the four 
magnetic circuits, &c. Ina modified form, the rotor consists of iron masses at 
right-angles, carrying the exciting coils. In another form, the armature has 
short-circuited coils, and the field has poles with faces arranged at varying 
distances from the armature, so as to vary the resistances of the magnetic 
circuits. In a small motor, suitable for an electric meter, iron cores may be 
entirely omitted, or the rotor may carry iron strips. A transformer adapted to 
„ polyphase ourrents from a single-phase exciting current is shown. 

he iron cores have different masses and resistances. The exciting coils 
connected in serics have a different number of turns suitably proportioned. 
The cores a'so carry coils short-circuited through a resistance. 27 claims. 


16,167. ‘‘Iimprovements ia or relating to switches for conductors im electric 
traction systeme.” H. 0. Joedieke. Dated August 8th, 1899. Electric railways 
and tramway, especially those with overhead conductors. Conductors:—The 
switch at the meeting of three overhead or other conductors consists of two 
spring-controlled tongues with guide-plates to prevent the collector froin 
jumping off. 2 claims. 


16,196. ''improvemonts in and comuectod with multiple switchboarde.” M. 


Oppenheimer. (Actiengeselischaft, Mix & Gouest.) Dated August9th, 1899. Multiple 
telephone switchboards are arranged with the complete set of jack strips 
spread over each two consecutive sections. The annunciators are arranged on 
the system of two steps forward and one back, this applying to each set 
of four sections of the board. The switchboard is described as having 
12 sections, special testing-jacks being omitted, and the ordinary jacks taking 
the place of the same. 1c'aim. 


10,199. “Improvements in, and couneeted with, switches for high voltago." H, 
Oppenheimer. Dated August 9th, 1899. Switches adapted for high voltages, the 
handle being tuned in one direction only for both make and break. In a recess 
in a base are mcunted two concentric crown-wheels, b! and b?, with the teeth 
sloping in opposite directions. Free to slide onthe spindle but turning with it, 
is a toothed wbeel engaging wich the wheel, F“ A cross-bar having teeth engaging 
with the wheel, b1, is loosely mounted on the spindle, d, and is connected to it 
by a spring, n. This bar s'ides vertically in a slotted tube, to which is suitably 
connected th» contact-bar or bridge. On turning the handle the toothed wheel 
rises on the wheel, , carrying with it the bar, until its teeth leave the teeth of 
the wheel, ^!, when the spring carries round the bar, and with it the tube and 
contact. The contact may be divided and the fixed contacts arranged for a 
two-way switch. 3 claims. 2 


16,200. ‘Improvements in holders for electric incaudesoent lampe." H. Oppon- 
heimer. (A isehaft Mix and Genest ) Dated August 9th, 1899. Incandes- 
cent lamps, holders for. A cylindrical insulator is made with an S-shaped inner 
part to receive two angular plates, provided with lateral binding screws 
to secure the supply wires. The plates are secured by screws inserted from the 
front surface of the insulator, and having their heads sunk. Plungers, retaining 
washers, tubes and springs sre held in holes in the insulator by the plates so 
that only the y lungers project. A straight groove is forced in the front of the 
insulator, between tbe plungers. The rear ends of the plunger tubes may be 
closed by bending in tongucs Projections in the parts of the casing engage 
grooves in the insulator to prevent turning. 8 claims. 


18,210. ‘* improvements in the manufacture of thin tubes or sheets of and 
ether metal by electro- lon." A. 0. Cowper-Coles. Dated August 9th. 1899. 
Making metal tubes and sheets of copper or other metal by successively 
depositing coatings or layers of the required metal on a cathode or mandrel 
while it is rotated at a high speed for example, in the manner described in 
Specification No. 21, 974, 4 b. 1898. Before each coating or laver is deposited a 
thin layer of greasy matter, or of oxide, sulpbide, or the like, is applied to the 
mandrel. 1claim. 


16,216. “im te ta electrolytic haths.” W. Walker, jun., F. R. Wilkins, 
J. Lowes, and Lones. Dated August 9th, 1899. Cells and receptacles ; 
zincates, obtaining.— Relates to electrolytic baths, principally intended for the 
production of scdium or potassium zincate. The baths are founded on the 
galvanic cells described in Specifications No. 28,007, A. D. 1892, No. 10,942, A. p. 
1893, and No. 646, A. D. 1894, and the current used is that produced in the cell 
itself, assisted, if desired, by any outside current. The cell is formed of a slate 
slab base, perforated slate sides, and plain slate ends. Running longitudinally 
along the centre of the cell isa slate bar, V shaped on its upper surface, and 
provided with cross passages. On each side of the bar is a perforated slate, 
outside of which is an asbestos or woolen sheet. The inner compartment con- 
tains a caustic soda or potash solution, and the outer compartment granular 
carbon, the finer particles being arranged near the diaphragms, and the coarser 
towards the sides, Thick amalgamated zinc bars a e suspended from a rod, and 
dip into mercury. Nickel strips or thin perforated plates are suspended in the 
carbon, to act ascollectors of the current. The terminals of the nickel strips 
and the terminal of the rod are connected together by a copper bar, 60 as to 
short-circuit the cell. ‘The required zincate forms in the compartment, while 
the nat cent hydrogen evolved at the carbon combines with the oxygen of the 
air, thus preventing polarisation, The compartments on each side of the com- 
partment communicate with one another by the passages, and any liquid acc 1 
mulating in these compartments escapes by the tube. 1 claim. 


16,247. ‘‘A newmaterial adapted for electrical lnsalation, and also for many pur 
tor which ebonite, wood, and suoh like materialis are used." A. Smith. 

ated August 9th, 1899. Rela'es to the preparation of a material applicable for 
use as a wood or ebonite substitute, a plastic composition for the manufacture 
of boxes, acid, &c , proof chemical apparatus, &., and as an electric insulating- 
composition for various electrical purposes, such as cells, partitions, &c. The 
material is prepared by mixing acetic paraldehyde with methylated spirit and 
liquid carbolic acid and adding the following to the mixture in small doses :— 
Fuseloil, methylatcd spirit, or à mixtu-e of the two saturated with hydrochloric 
&cid gas. Tre resultant product may be saturated with paraffin wax by 
immersion. The acetic paraldehyde may be replaced by double the amount of 
ure acetic aldehyde, or by polvinerised formic aldehyde, or by po'ymerised 
ormic aldehyde dissolved in fusel oil saturated wish hydrochloric-acid gas or 
sulphurous gas. Carbolic acid crystals are employed in this case. Resin, lac or 
gums may be dissolved in the mixture before adding the gaseous solution. The 

product may be absorbed by asbestos pulp. 2 claims. 


16,267. ''Improvemsats In electrios! apparatus for sorting articles according te 
one of thoir dimensions.” W. H. Look aad J.J. Milaor. Dated August 10th, 1899. 
The apparatus is for sorting articles according to their thickness, and is shown 
for separating the matrix blanks of the linotype macbine described in Specifi- 
cation No. 14.582, A.D. 1890, into three sizes, too small, standard, and too large. 
By inc: easing the number of “feelers” in the gauge and of shoots in the appa- 
ratus, it may be adapted for a greater number of sizes. The blanks to be 
gauged are piled up in a hopper, and are fed therefrom, one at a time, by a 
pusher reciprocated by the action of a cam fixed on the spindle of the doing 
pulley of the machine. The mouth of the hopper is fitted with an adjustable 
spring p'ate, to prevent more than one blank from being delivered at a time; 
this plate vields slightly to an abnorinally thick blank, to prevent jamming. 
The blank so fed forward is left under a vertically-reciprocated gauge, which is 
raised ard lowered also by cam action. The gauge has two ''feelers," 45, 46, 
consisting of spring pushers, delicately adjustable, and connected with a 
battery and electro-maznets 108, 106, which control the switches or gates 
69, 68 of the sorting shoots. If the blank be too smalt the lower pusher does nct 
touch it, and the next oncoming blank pushes it forward and discharges it down 
a central shoot between the switches of gates 68 and 69, which are held parallel 
to each other by springs and armatures. If the blank be of normal size, the 


. pusher 45 touches it, circuit is completed for the electro-magnet 108, and the 


gate 69 is swung to the left, closing the central shoot, and guiding the blank 
down one on the right; the gate is locked in this position by a spring catch. 
Should the blank be too large, the pusher 46 is thrust upwards, touches the 
pusher 46, and both electro-magnets 103, 106 are energised. The gate 63 is thus 
swung to the right and locked, and the blank passes down a shoot to the left. 
In the continued action of the machine & reciprocating bar frees the latches, 
so that the gates are returned to normal position, and a pusher mechanism 
turns the sorted blankson end and pushes them into receptacles with sliding 
bottoms. The downward movement of the gauge is exactly determined by a 
finely-adjustable screw stop. 8 claims. 


16,285. *' Improvements in plugs for telephone ewitohboarde." I. D. Pearmata. 
Dated August 10th, 1899. The body of the plug is split at the rear end, and is 
tapered on the outside so as to allow of drawing together to clamp tbe covering 
of the flexible cord. The metal ring is he.d from rotating by a pin on the plug 
body. A pin on the ring also engages in a slot in the flbre cover. Nuts are pro- 
vided for holding the cover and ring in position. 1 claim. 


19,290. “A now improved apparatus for elosing aud opening eleotrio eltron 
applicable to the temporary illumination cf rocks on eoaste and of stalroasee a 
other analogous purposes. J. Levy. Dated August 10th, 1899. Relates to the 
temporary electric lighting of rocks, canals, staircases, &c. In the case of a 
waterway, the lighting apparatus is in a relay circuit coatrolled by Hertzian 
radiations from an approaching ship. A thermal arrangement is flited in the 
circuit for opening the lighting circuit after a certain interval. One arrange- 
ment consists of lighting mains and a coherer ina local circuit also including an 
eleetro- magnet. the armature of which carries a contact for completing the 
lamp circuit. In this circuit isa coil adapted to be heated and enclosed in a 
vessel containing a gas or the like. After the lamps have been alight a certain 
time the heated gas drives out tha mercury from the vessel mak ng contact and 
energising amagnet. This tilts the a: mature and breaks contact. For lighting 
staircases the coherer is replaced bya simple push for closing the circuit of the 
magnet. In a modified arrangement the closiog of the circuit, including the 
magnet for extinguishing the lamps, is controlled by a meta'lic rod, the expan- 
sion of which closes certain contacts. 2 claims. 


16,293. ''improvements In the manufaotero of leaden plates for secondary 
batteries or accumulators, and in moulds aud tools to he employed in such manu- 
facture." P. J. Davies. Dated August 10th, 1899. Relates to the manufacture 
of leaden plates for secondary batteries, especially those known as Leitner“ 
plates. A mould for casting the plates, consists of two pieces of brass, formed 
with recesses forthe thin central portion of the plate and the stout strengthen- 
ing edges respectively. To enable the thin plate to be cast successfully, the 
mould is heated by flames from bunsen burners and perforatcd pipes may also 
be fitted through which cold air may be directed up on the moulds for cooling 
purposes. The molten lead enters the mould through channels, the finished 
casting being thus surrounded by runners. The runners are subsequently 
removed by shearing devices or by means of circular saws, and the up- 
standing edges are turned down so as to form channels round the plate which 
assist in holding the paste or active material. The perforations may be pro- 
duced either by punching or by the use of cores in the mould. For the flanges 
may be substituted burred edges produced by passing the plate between suitable 
rollers, When very thin plates are required, sheet lead may be placed in the 
mould and the necessary borders, lugs, &c., may be cast on it, or the plate may 
be cast in the manner described above, and may be subsequently rolled out by 
rollers having suitable recesses or grooves corresponding with the borders or luga. 
The mould is preferably mounted on a casting-table such as that described in 
Specification No.21,031, A. D. 1830. The perforations are D-shaped holes punched 
with spurs which assist in retaining the active material. An apparatus for 
removing the runners from the cast plates consists of & pair of rotary saws, 
revolving on opposite sides of & table on which slides & carriage to which the 
casting is clamped. The runners project over the edges of the saws, and are 
removed as the carriage advances along the table. 6 claims. 


19,300. "'' Improvements In safety fuses for electrie eironits." E. T. Geslin. 
Dated August 10th, 1-99. In order to minimise aroing in safety fuses, the 
fusible wire supports a portion of the conductor which, when the fuse melts, 
falls away and breaks the circuit at another point. The fuse is used in conneo- 
tion with a double-break switch as follows: The fusible wires support the con- 
ductor, which is titted in an insu'ating tube and slides within the movable part 
of the switch, which is hinged. The other end of the conductor is fitted with a 
socket and spring contact, with which a plug coupling engages, the spr.ng 
securing good contact. The fusible wires connect the conductor with a ring 
carrying the contacts of the switch, and the plug is connected to the other con- 
tact. When the fuse b'ows, the conductor falls into a suitable tubular receptacle. 
4 claims. 


10,352. "An improved system of telegraphy.” F. Bedell. Dated August 11th, 
1899. Relates toa system of telegraphy in which sinusoidal or other simi'ar 
currents of single sign are employed, the makes and breaks being obtained at 
the moment of zero potential. When signalling with a perforated slip, two lines 
of perforations are employed. the lower line being connected to the source of 
current to prodace a dash. Describes also the method of obtaining the phase 
current by means of a battery and a variable res'stance, the rotating or s iding 
arm of which cuts the resistance in or out of circuit. Several arrangments of 
the resistance are described, in which the phase current may be repeated by 
eros or other connections of the resistances with a rotating contact arm, or a 
contact arm passing over a carbon rng of varying resistance is employed. The 
currents may also be produced by dynamns, either of the unipolar type or of the 
type in which the armature wind ng and commutator connections are arranged 
to give both alternating and continuous currents, which so react as to produce 
either a single varying current of one sign or twosepara'e currentaeach varying 
and of oppo ite signs. One arrangement is describ.d in which the single winding 
ofa Gramme ring is connected-to:a collector and to a commutator, the two cir- 
ciits being led to a transformer. Thie armature may be double-wound, to give 
separate circuits) and in some forms rotary brushes are employed. 7 claims, 
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FUEL ECONOMY. 


Every now and then the surface of the nation’s mind is 
perturbed by the figures of some prophet who strives to 
prove, what should not need proof, that we cannot eat our 
cake and have it too. There is only a limited quantity of 
coal in the earth, so there can be only a limited supply 
(unless in later days we run etherial trains to rob the 
Martians). 

Whether the end of that supply will come in a hundred 
years, or in several hundred years, is the question to which 
the answer must be given by this and the next few genera- 
tions, Hitherto we have been drawing prodigally, without 
much thought, on the coal deposits, and every year our 
draught increases enormously. 

If we took the ntmost value from the coal we consume 
we should not be open to reproach, but it is too evident that 
we do not. 

It is true that great strides in the direction of economy 
have been made of late years, and that most men have a 
notion that to save coal is to save their pockets; but it is 
trne also that for one works of any description in which 
power or heat are generated economically, there are a hundred 
or more in which waste of fuel is rampant. 

We have only to look around to see inefficient and badly- 
fired boilers, non-condensing engines, miles of shafting, 
waste gases from blast furnaces and the domestic chimney, 
to assure onrselvos of this ever-present and ever-increasing 
waste. 

We think only of to-day and of 9 and nothing of 
to-morrow and the people of to-morrow. We put money 
in our pockets and care not that the race may die out the 
sooner for our prodigality. We continue to draw out the 
capital of the world without acknowledging the fact that it 
is capital, that it cannot be replaced, and that no over- 
draught is permitted by the Bank of Nature. 

At a period more or less remote a starving army corps 
will be guarding the last lump of coal in the world at the 
British Museum, while the inhabitants of Great Britain, 
with the exception of a few millionaires (who get their heat 
fresh from America’s waterfalls daily), cower for warmth in 
the bowels of the earth where the coal used to be. 

Speaking seriously, when we waste fuel we do an immoral 
act ; an act which merita punishment as much as the act of. 
a man who robs a child of its patrimony. It is an old say- 
ing that a man has not lived in vain when he has made two 
blades of grass to grow where one was before. So that man 
who obtains equal results with 4 lb. of coal where 1 lb. was 
used before, has lived to some considerable purpose ; and the 
men who show how such economies are to be obtained are 
worthy of great praise, and the thanks of the generations to 
come—the generations to whom the problems of the coal 
supply will assume far more terrifying aspects than our 
annual crises in the Far East, or the prospect of general war. 


We look forward to the time when it will be an indictable 
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offence to waste fuel; when a man will get six months’ hard 
labour for not lagging his steam pipes, for not using econo- 
misers, or for running non-condensinx— perhaps for using 
steam plant at all. 

Electrical engineers have seemed always to have aimed 
at the best economy in their works; if not for the sheer 
personal pleasure of getting good results, as we fully 
believe, then because of the publicity of their achievements 
afforded by the statements according to the Board of Trade. 

It came, therefore, as a shock to find from the 
lists of the supply companies, lately presented with the 
ELECTRICAL REVIEW, that so many stations lacked con- 
densing plant. 

The reasons for this may be various and good. The chief 
is probably the lack of à suitable water supply ; but nowa- 
days, with such a host of good and indifferent water coolers 
and similar contrivances on the market, that reason is not 
retort-proof, nor the usually accompanying cry of “ no- 
room." 

The following figures are summarised from the REVIEW 
lists :— 

DIRECT CURBENT STATIONS. 


No. of 
Provinces— Kilowatts. stations. 
Total capacity of works in kilowatts 99,500 117 
Total non-condensing kilowatts 22,370 (22 Y) 473 


Total part-condensing kilowatts 21,560 (21 95) 6 


Not specified as either 92 ae 282 4 

Water- power stations 922 m. 153 2 

Gas-power stations  ... "T — 859 7 

Motor-driven stations 1,454 3 
London— 

Total capacity in kilowatts ... 33,500 . 16 

Non-condensing 26,000 113 


ALTERNATING STATIONS. 


Proviners— 
Total cipacity of works in kilowatts 67,180 71* 
Wholly non-condensing 4,469 (6 Y) 9 
Partly non-condensing 2,840 (3 ) 3 
Not specified ... T is "T 360 2 
Water-power stations 334 3 
Gas-power stations ... bd iss 166 2 
London— 
Total capacity of works 21,056 9T 
Wholly non-condensing 11,906 4 


(13 95 of U.K., 57 95 of London.) 


DIRECT AND ALTERNATING STATIONS. 

London and Provinces — i 
Total capacity of works 
Wholly non-condensing 


221,236 213 
(64,750 (29%) 68 
* One station not having returned capacity of works. 


+ City of London Company, M. E. 8. Company, and London Electric 
Supply Company not having returned capacity of works, 


What strikes us first is the lead which the provincial 
alternating stations have given to the direct current stations 
in the matter of condensing. Only 6 per cent. of their 
plant is run to atmosphere, while the continuous people show 
22 per cent. Is this because the direct current stations had 
to be built in the centre of the area of supply, while the 
higher pressure alternating Stations were located with more 
regard to natural facilities? Whatever the reasons, the 
facts are here. In London, too, without the aid of three of 
the largest stations (all condensing), alternating current 
leads in condensing by 21 per cent. | 

In the United Kingdom there are stations aggrevating 
64,7% Kw. which do not condense. Let us call one quarter 
of this spare plant, leaving 48,562 Kw. for continuously 
running plant. In one year, at 100 per cent. load factor, 
this plant will generate 425,500,000 units ; but if we take 


(2095 of U.K., 78% of London.) 


the fuel 


a load factor of 12 per cent. as an average for the whole of 
the lighting stations (it is difficult to get this figure) the 
plant will turn out 51,048,000 units per annum. 

Who shall say that 10 Ibs. of coal per unit is much too 
large a figure for the average non-condensing plant? If 
the figure is allowed, and if it is admitted that 25 per cent. 
of this fuel would be saved by condensing with a good 
vacuum, a little arithmetic will prove that 57,000 tons of 
coal might be saved per annum in lighting stations alone ; and 
that coal used as our experience ought to have taught us 
how to use it, would: give us 20 to 30 million units per 
annum—a considerable fraction of the annual output of the 
Kingdom's plant. 

Of course, this is to put the worst face on the matter. 
It is to he hoped that all the exhaust steam does not rush from 
the engines into the atmosphere without being worried a 
little by feed heaters, injectors, and other things. There 
can be no doubt that much in that way is done. 

Economisers seem to be in the flues of most stations, but 
the possibilities of superheating have not occurred to 
everyone. 

No engineer should be happy, or sleep well, till he is 
assured that every pound of coal he burns, and every pound 
of steam he produces have all the “goodness taken out 
of them, and applied in a useful form at the terminals of 
his machines. He will find that reciprocating engines are 
not so economical as steam turbines, so he will scrap his 
engines, and when he finds that turbines are gluttons 
compared with gas engines, they will follow the steam 
engines, 

This worthy engineer, it must be explained, cannot be 
hampered with directors or committee-men, and must care 
nothing for balance-sheets. 

Not only should every electrical engineer strive to reduce 
consumption in his own station; he should 
endeavour on all occasions to instil ideas of economy into 
the minds of the owners or managers of all works and 
factories over which he may go, and he should be primed 
with tales of shekels saved, to drive his good words home. 


PEUKERT has recently shown that in 
the musical arc discovered by Simon we 
have an exceedingly convenient means of 
producing alternating currents of very high frequency and 
moderate tension. He made use of Duddell's arrangement 
of the circuits, with a choking coil in the main circuit to 
prevent the alternate currents leaking out of the shunt cir- 
cuit in which they are produced. With the arc used in 
Peukert's experiments the pressure of the alternating currente 
was 42 volts, and the frequency 8,000 to 9,000. With the 
oscillating currents thus produced, all the well-known expert- 
ments of E. Thomson were successfully repeated. Rings of 
aluminium and copper were caused to float above the end of 
an electro-magnet energised by the currents; glow lamps 
short-circuited by a bent wire were readily incandesced ; and 
the surface concentration of alternating currents was demon- 
strated. As an example of the last mentioned effect, an iron 
wire 12 mm. diameter had its apparent resistance inc 
20-fold. Peukert has discovered that no telephonic or other 
vibrator is necessary to start the oscillations in the shunt 
circuit of the arc, All that is necessary is to close the 
circuit, whereupon the electric oscillations start automatically, 
and continue while the arc is of suitable length. When, how- 
ever, the length of the arc is increased beyond a certain 
limit, the oscillations cease, but are re-established when the 
length is again brought within the working limit.—Zlef/re- 


technische Zeitschrift, 22, p.467, 


The 
Musical Arc. 
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MARCONIS SYSTEM OF SYNTONISED 
WIRELESS TELEGRAPHY. 


SINCE the publication of Dr. Fleming's letter in the Zmes 
dated October 4th, 1900, a great deal of curiosity has been 
excited as to the nature of the methods by which Marconi 
obtained the remarkably successful results described in that 
letter. A complete explanation of his system has now been 
given by Mr. Marconi himself iu a paper read before the 
Society of Arts on May 15th. Marconi's system may be 
stated generally to depend on the use of circuits with 
sufficiently large inductance and capacity to prevent oscilla- 
tions being quickly damped out. A long train of waves is 
thus given out by the radiator or transmitter, and though a 
single wave is insufficient to excite oscillations in the 


receiver, the cumulative effect is sufficient if the natural 


period of oscillation of the receiver is the same as that of 
the transmitter. To take an analogy given by Dr. Fleming 
in the discussion, a cork floating on water would be bobbed 
up and down by any wave, long or short, that went over it, 
but a heavy log of wood floating on the water, and tethered 
to the bottom of the sea by a spiral spring, would only be 
caused to bob up and down by waves having one particular 
period. 

With simple vertical wires, connected directly to the 
coherer and to the spark gap, as used by him before 1898, 
Marconi found that no really satisfactory tuning was possible. 
It was, however, possible to obtain a certain selection of 
signals if various stations in the vicinity used vertical wires 
differing very considerably in length. For example, two 
stations communicating over à distance of, say, five miles, 
and using aerial wires 100 ft. long, would not interfere with 
signals transmitted between other two stations in the neigh- 
bourhood with aerials 20 ft. in length. | 

Much better results were obtained with the method 


adopted in 1898, in which (see fig. 1) the receiving aerial 


> 


Fia. 1. 


A was directly connected to earth E, instead of to the 
coherer, and in which the coherer T was placed in series 
with a condenser in the secondary circuit /?, of an oscilla- 
tion transformer tuned to respond best to waves given out 
by a given length of aerial wire. Marconi's first British 
patent describing this method was applied for June Ist, 
1898, (No. 12,326). This system was used in maintaining 
communication with the East Goodwin Lightehip during 
1899, and for communicating across the Channel that same 
year at the meeting of the British Association at Dover. 
The Admiralty were also supplied, in the course of the year 
1900, with 32 installations on this plan, all of which passed 
a 100-kilometre test for range. 

In his further experiments with the view of arriving at 
syntonic telegraphy, Marconi soon found that the simple 
aerial wire was ill adapted for this purpose. A transmitter 
connected to a vertical conductor is not a very persistent 
oscillator. Its electrical capacity is comparatively so small, 
and its capability of radiating waves is so great, that the 


oscillations excited in it are quickly damped out. On this 
account receivers or resonators of considerably different 
period or pitch will respond to it. The reason is that 
nearly all the energy of the transmitter is given out in two 
or three strong oscillations, which singly are capable of 
affecting the receiver, while if the energy ig spread out over 
a long train of waves, each too feeble to affect the receiver, 
then the resonant effect comes into play. 

Marconi pointed out in a Patent Specification, dated 
December 19th, 1899, No. 25,185, that the best results are 
obtained when the length of the wire of the secondary of the 
induction coil is equal to the length of the vertical wire used 
at the transmitting station. Marconi considers that this is an 
anticipation of Slaby's discovery of the ‘extension wire," 
but it is difficult to see that there is much analogy between 
the two cases. | LEE 

À large number of experiments were carried out by adding 
inductance coils to the radiating and receiving wires, on the 
principle suggested by Lodge in his patent, No. 29,069, of 
1898, but without obtaining satisfactory results. The failure 
was attributed to the fact that the capacity of the exposed 
conductors was too small in proportion to the inductance. 
The first and obvious method of getting over the difficulty 
was to increase the capacity by increasing the surface of the 
conductors, but objections were found in the fact that in- 
creased surface meant increased radiating power, and large 
exposed areas were impracticable on board ship. 

The way out of the difficulty was found by adopting the 
arrangement shown in fig. 2. : 


> 
<< 


I 
t 
| 
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Here there is an ordinary vertical radiator, A, placed 
near an earthed conductor, Al, the effect of the adjacent 
conductor being obviously to increase the capacity of the 


- electrical radiating wire without increasing its radiative 


power. Syntonic results were not difficult to obtain with 
this arrangement, This arrangement was tried in 1899. 
Early in 1900 Marconi obtained very good results with the 
arrangement shown in fig. 3. This arrangement is fully 
described in a British patent, No. 5,387, applied for in March, 
1900. In it the radiating and resonating conductors, A, take 
the form of a cylinder, the earthed conductor, Al, being 
placed inside. This form of radiating and receiving 
apparatus is much more efficient than that illustrated in fig. 2. 
The one necessary condition of success with this system is 
that the inductauce of the two conductors should be unequal, 
it being preferable that the large inductance, 7*, should be 
connected to the non-earthed conductor. Marconi's explana- 
tion of this peculiar effect is that a difference of phase in the 
tivo conductors is essential to ensure radiation, since other- 
wise their effects would neutralise each other. The results 
obtained by this system have been remarkable. By using 
cylinders of zinc only 7 metres high and 1°5 metres in 
diameter, good signals were easily obtained over a distance 
of 30 miles; and these signals were not interfered with by 
other wireless tclegraph installations working in the immediate 
vicinity. The closely adjacent plates and the large capacity 
of the receiver cause it to be a resonator ith a very decided 
period of its own, 7.4, it becomes no more liable to les, o d 
to frequencies which differ from its own particular period of 
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oscillation, nor to be affected by disturbance due to atmos- 
pheric electricity. 
Another very successful syntonic system was founded on 


Mertpe t Nee TS 
fies MH QUE pert uer ^ 
le aus es uo em m —— — 2 22 p m hm -— 


the known properties of Lodge's syntonic jars. In a well- 
known experiment, Lodge showed that when a spark passes 
between the inner and outer coatings of a Leyden jar, a spark 
is induced in a similar jar a few yards off, but anything 
which throws the second jar out of tune with the first 
prevents the effect. Oscillations induced in a Leyden jar 
circuit are very persistent, but the arrangement is a very bad 
radiator, and will therefore not influence a receiver except at a 
very moderate distance. Marconi aimed at increasing the 
radiating power of the condenser circuit, and this he found 
could be done by setting up an earthed aerial conductor 
close to the jar. It was soon discovered, however, that the 
best effects could only be obtained when the aerial conductor 
was syntonised with the Leyden jar circuit. The transmitter 
is shown in fig. 4. 


The period of osvillation of the vertical conductor, A, can 
be increased by introducing turns of the coil at the lower 
end, or decreased by diminishing the number, or by intro- 
ducing a condenser in series with it. The condenser, e, 
in the primary circuit is constructed in such a manner 
us to render it possible to vary its electrical 
capacity. The spark at the gap, B, is produced by the 
induction coil, c, in the usual manner. The receiving 
station arrangements are shown in figa. 1 and 5. In fig. 1 
the vertical conductor is connected to earth through the 
primary j! of a trarsfermer, the &condary j? of which is 
connected to the cohercr T. The battery connections are 
shown at j?; 9 is the inductance coil for syntonising the 


aerial wire, A, with the coherer circuit. In fig. 5 a condenser, 


h, is introduced as a shunt to the coherer circuit to make 
tuning more marked. In order that tuning may be perfect, 
it is necessary that the product of the inductance and 


> 
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capacity in all the four circuits should be equal, ¿.e., in the 
two circuits of the transmitter, and in the two circuits of 
the receiver. A complete and detailed description of this 
system is given in Marconi's British patent, No. 7,777, 
April, 1900. Prof. Braun has recently adopted the same 
principle in his system of wireless telegraphy, but Marconi 
considers that he has priority. 

Experiments have confirmed the fact that the receiving 
induction coils having the secondary wound in one layer, 
und at a certain distance, say 2 mm. between turns (to make 
the capacity negligible), have a period approximately equal 
to that of a vertical conductor of equal length. If, there- 
fore, an induction coil having a secondary 40 metres long, is 
used in the receiver, a vertical wire 40 metres long should be 
used both at the transmitting and receiving stations. All 
that is necessary then is to adjust the capacity of the con- 
denser at the transmitter, till the signals are most effectively 
recorded at the receiver. 


7 4 d 


8, 
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It is easy to understand, that if there ure several receiving 
stations, each tuned to a different frequency, and of which 
the corresponding inductance and capacity at the trans- 
mitting station are known, it will not be difficult to trans- 
mit messages to any one of them, without danger of the 
message being picked up by the other stations for which it 
was not intended. But, more remarkable still, it is possible 
to connect to the sume vertical sending wire through 
connections of different inductance several transmitters of 
different frequency, and to the single receiving wire a 
number of corresponding receivers. With this arrangement, 
shown in figs. 6 and 7, multiple wireless telegraphy is possible 
between the two stations, the messages being simultaneously 
sent off, and each received on its own recording instrument 
without interference from the other messages. The successfal 
accomplishment of this feat was shown to Dr. Fleming 
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among others, and was recorded by him in his letter to the 
Times of October 4th, 1900. A further improvement has 
been since obtained by replacing the vertical wires by the 
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cylinders (fig. 8). With this arrangement signalling has 
been carried out over a distance of 50 kilometres (30 
miles), with a cylinder only 1°25 metres high and 40 in. in 
diameter. 

This latest advance has led to the possibility of construct- 
ing portable apparatus for army purposes, which, as the 
inventor says, should be of great service in the field. A 
complete installation has been mounted on a steam motor 
car, on the roof of which there is placed a cylinder which 
can be lowered when travelling, its height being only 6 or 
7 metres, By this means communication has been easily 
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carried out with a syntonised station over a distance of 31 
miles. A 25 cm. spark induction coil worked by accumu- 

lators and taking ein 100 watts is used for transmitting. 
The accumulators can be recharged by a small dynamo 
driven by the car motor. No earth connection is necessary, 
it being safficient to connect the «rial wire to the boiler of 
the motor car. 

Last spring Marconi succeeded in telegraphing over a dis- 
tance of 186 miles (from the Lizard to the Isle of Wight). 
The apparatus used was that shown in figs. 1 and 4, and 
the power employed not more than 150 watts. Experiments 
with larger powers will shortly be carried out. The aerial 
conductors consisted of four vertical wires, 1°5 metres apart 
and 48 metres long. Numerous experiments have confirmed 
a law formerly enunciated by Marconi that, ceteris paribus, 
the range of transmission varies as the square of the height 
of the vertical wires at the two stations, 

Mr. Marconi criticised somewhat unfavourably the system 
of wireless telegraphy invented by Prof. Slaby. Slaby’s 
transmitter (fig. 9) consists of a vertical wire a c with a 
spark gap A B and condenser K. The top of the wire A 0 
is connected to earth through a choking coil c n and a second 


vertical wire D E. Marconi tried this transmitter over his 
50-kilometre range between Poole and the Isle of Wight, 
and found that he got better results when the coil c D and 
wire D E were removed. Marconi considers that leakage of 
electric waves takes place through the coil c D, and thereby 
reduces the energy radiated. But according to Slaby, a 
necessary condition of success with his apparatus is that the 
coil c D should be out of tune with the wire A c, and it is 
not clear that this condition was fulfilled in Marconi's 
experiments. Marconi also considers that the “ multipli- 
cator " used by Slaby at the end of extension wire” of his 
receiver is practically equivalent to the transformer used in 


C D 


Fra. 9. 


the Marconi apparatus. But in Slaby's coil there is no 
secondary wire as in the Marconi apparatus, and therefore 
there is no multiplication of tension due to the greater 
number of turns on the secondary. There is, of course, in 
both arrangements the syntonised inertia of the coils, but 
this appears to be obtained by different means, and we do 
not see that Marconi makes out that Slaby has, in this 
respect, appropriated his invention. Marconi has, however, 
himself achieved so great success in syntonised wireless tele- 
graphy, that he can well afford to take a generous view of 
the labours of his contemporaries in the same field, without 
striving to bring them all within the scope of his own 
inventions. 


SMOKE AND GRIT FROM ELECTRIC LIGHT 
AND FACTORY CHIMNEYS. 


Can SMOKE BE RECORDED, AND PRACTICALLY DIMINISHED ? 
By A MEM. I. C. H. 


II. 


IN this article we propose to continue our remarks as to the 
practical possibility of diminishing the duration and inten- 
sity of the smoke now too often seen from electric stations 
and factory chimneys. 

Most engineers know, but do not always acknowledge, that 
black smoke is a preventible evil, and that its abatement 
would generally conduce to the saving of money and fuel. 
What is really needed is to take measures to improve the 
combustion. Black smoke is an effect, not a cause, and its 
diminution would naturally follow if this cause, namely, 
imperfect combustion, were removed. Owners of factories 
are generally of opinion that they cannot help the black 
smoke which issues from their chimneys, but in this they 
are usually mistaken. In reply to the arguments so cften 
brought forward, let us hear what the best authorities have 
said upon the subject. 

The late Mr. Fletcher, formerly the able chief inspcctor 
of the Manchester Alkali Works, issued in 1895 an excellent 
report of the work done, and the data obtained, by a com- 
mittee formed with the express object of testing smcke- 
preventing appliances, -This independent and important 
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committee was brought together for the purpose of deter- 


mining how far black smoke, from factory and other manu- 


facturing chimneys, could be diminished or prevented with 
various types of boilers, The object of the movement is set 
forth in the original report as follows :—Those interested in 
it came to the conclusion that **a great step towards smoke 
prevention would be made if manufacturers could learn, on 
trustworthy authority, that suitable smokeless furnaces exist, 
and could obtain information from users, rather than from 
makers, as to efficiency, cost, and economy in working. It 
would also tend towards the same desirable end if local 
authorities and magistrates were provided with accurate 
information as to the kinds of manufacturing processes, in 
which it has been proved that the production of smoke can 
be economically prevented. To this end the committee set 
about, firstly, collecting and arranging the results of past 
experience; secondly, making examinations and tests by the 
aid of experte."  - 

Further, the report states that ** the problem to be solved 
is that of effecting the complete combustion of coal with a 
minimum of air; in other words, of completely using all 
the air that is supplied." The admission of too much air 


to the grate is always attended with the cooling of the boiler . 


and waste of heat up the chimney, and thus causes waste of 
fuel. Too little air, on the other hand, nearly always means 
black smoke after each stoking of the furnace, and bad, that 
is incomplete, combustion. If there is to be no black smoke, 
a certain excess of air is necessary. Everything, however, 
remains in doubt and uncertainty till the gases of combus- 
tion are sampled and analysed. Hence the great importance 
of this simple and inexpensive process, by means of which 
ve can find out the percentage of free oxygen, as well as of 
the carbon monoxide and carbonic acid in the gases. We 
are able in any particular case to know how good or how 
bad combustion is, and whether the right amount of air has 
not only been supplied, but utilised in the furnace. 

À great many experiments were made by the committee, and 
the results obtained were published in great detail, together 
with tables giving the temperature and analysis of the 
escaping gases, and observations on the colour and duration 
of the smoke emitted. About 70 experiments in all were 
carried out, most of which lasted the whole day, and some 
of them many days. It was found that in 12 examples of 
hand-fired boilers, the air being admitted in front and at the 
back of the furnace, the average duration of smoke was 
about 90 minutes. With four kinds of sprinkling stokers 
the average time during which smoke was emitted was 106 
minutes, while with 21 coking stokers the time was only 
16 minutes, a day of 10 hours being taken as the standard 
in each case. Thus coking stokers are first in respect of 
power and economy, and six of them were altogether the 
best; the furnaces served by them evaporated more water 
per pound of carbon than any of the others, and the analysis 
of their waste gases gave a better percentage of CO, 
“This,” the report says, “shows that the action of the 
machine was attended by the letting in of less unnecessary 
and heat-absorbing air than any of che other machines or 
systems.” . . . At Messrs. Brunner & Mond’s Chemical 
Works, Northwich, a range of over 50 boilers, with 
mechanical stokers and three chimneys, are nearly smoke- 
less," With the hand-stoked grates the results varied 
much. The duration of the smoke was only 16 or 17 
minutes in two of these, when the stokers were aware that 
their chimneys were under observation, but as soon as this 
check was removed the amount of smoke increased four to 
eight-fold. 

The Glasgow branch of the Commission state as their 
opinion that * whilst future experiments and inventions may 
be the means of introducing new and better methods of 
treatinent in the combustion of fuel, enough is known at 
present to enable steam users to work their boilers with a 
fair degree of economy, and practically without smoke.” 
After a series of careful trials during five consecutive days, 
the Sheffield branch give their views as follows: —“ That a 
Lancashire boiler with a moderately good chimney draught 
can, with a careful stoker, be effectively fired by hand 
with small clean coal, and with only the most ordinary and 
common place appliances for regulating the admission of 
air, without creating any considerable amount of smoke, and 
certainly with only a very small percentage of dense black 


smoke." Nor does this apply only to the case of Lanca- 
shire boilers. The discharge of black smoke into the air is, 
they say, unnecessary and wasteful. ** A manufacturing dis- 
trict may be free from manufacturing smoke—at least from 
the steam boilers.” As to the means by which it may be 
80 freed, Mr. Fletcher's able report contains ample informa- 
tion. Surely such clearly expressed opinions from an inde- 
pendent Commission should enable any magistrate, if he 
takes the trouble to read the report, to decide the cases of 
smoke nuisance brought before him, and whether the smoke 
is preventible or not. He should also be able to determine 
whether there has been any special negligence on the part of 
the stoker or chimney owner. This is an important point. 
Smoke is often produced by the attempt to burn too much 
coal per square foot of grate surface, or coal of inferior 
quality, or containing much fine dust. 

Mr. Kent, a well-known authority in the United States, 
expresses himself still more emphatically on the subject in 
his new book on Steam Boiler Economy" (1901). All 
of the loss due to smoky chimneys,” he says, “it is quite 
possible to avoid by the use of well-known and well-tried 
appliances. The principles which govern the complete and 
smokeless combustion of bituminous coal are simple enough, 
but the application of these principles in practice has hitherto 
been usually considered to involve extra cost of installation 
of a boiler plant, extra cost of repairs, and extra trouble. 
The fear of extra cost and trouble, together with the exceeding 
conservatism of factory owners in regard to everything con- 
nected with steam boilers, have been the chief obstructions 
to the universal use of smokeless furnaces.” Coal can, he 
considers, be burned without smoke if the gases are slowly 
distilled, brought into intimate connection with hot air, and 
burnt in a hot fire-brick chamber. Further, while burning, 
they must not be “ allowed to come in contact with com- 
paratively cool surfaces, such as the shell or tubes of a steam 
boiler,” but should have sufficient space and time to burn 
before such contact is permitted. 

As regards stoking, Mr. Kent is of the same opinion as 
the English Commission, namely, that the coking system is 
the best. It is essential that the whole bed of the fire shall 
not be covered at the same time with fresh fuel. With the 
coking method the coal is piled up either by hand or by a 
mechanical stoker, in the front part of the fire, while com- 
bustion is actively proceeding in the rear. The gases from 
the freshly distilled coal are forced to pass over the bed of 
glowing coke at the back, where they meet a current of hot 
air entering from behind, and the two currents intermingle 
in the hot combustion chamber. After the gases from the 
front part have been thus distilled off, the coal is spread 
carefully over the glowing bed of fuel in the rear, fresh coal 
is supplied to the front, and the process repeated. With 
coal containing much ash this method is unsuitable, but for 
ordinary soft coal it ensures good, and almost complete, com- 
bustion. Much, of course, depends on the skill of the 
stoker, and the size and arrangement of the combustion 
chamber. The smaller the quantity of fresh coal fired at 
a time," says Mr. Kent, “ and the greater the care exercised 
by the fireman to keep the quantities fired each time and the 
intervals between firing uniform, and to keep the bed of coal 
in the rear level, and not too thick, the less will be the 
amount of smoke. The larger the combustion chamber in 
which the currents of smoky gas and of hot gas surcharged 
with air unite, the longer time will be afforded for their 
admixture, the more complete will be the combustion, and the 
less will be the smoke." 

A committee was formed in 1891 by the St. Louis 
Engineering Club, U.S., to consider the question of smoke 
prevention and smoke consuming appliances. These they 
divided as follows into (1) steam jets, (2) fire-brick arches 
or chequer work, (3) hollow walls for pre-heating the air, 
(4) coking arches or chambers, (5) double combustion 
furnaces, (6) downward draught furnaces, (7) automatic 
stokers. 

The chief inspector of the Local Government Board in 
Scotland, in his report for 1892, is also of opinion that 
“consumers of coal.. . . can prevent the discharge of 
black smoke from their chimneys.” Merely to admit an 
excess of air is not, however, sufficient for this purpose, 
for the blackest smoke is sometimes given off by furnaces 
in which there is an excess of air. As already explained, the 
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air must be thoroughly mixed with the gases, and a very 
high temperature is necessary. In short," says the report, 
“there must be, firstly, a sufficiency of air; secondly, that 


. air must be brought into contact with the fuel, both solid 


and gaseous : and thirdly, the mixture of the gazes and air 
must be maintained for a sufficient time at a temperature of 
incandescence. These conditions are simple, but the necessity 
of providing them is not always kept in view.” 

Foreign opinion is equally unanimous on the subject, 
which has engaged much attention in France and Germany. 
The reports of the Prussian Smoke Commission of 1894, and 
of the Paris Smoke Commission of 1898 may be studied with 
advantave ; in the latter the smoke observations were most 
carefully carried out every few minutes for a whole day. The 
German Engineering Association have also devoted much 
thought to the question of smoke prevention, and have for- 
mulated the conditions for good combustion as follows :—(1) 
The grate must be suited to the kind of fuel burnt, and the 
working conditions ; (2) practical uniformity in the quantity 
of fuel burnt at one time; (3) sufficient draught; (4) 
careful and skilful stoking ; (5) a chimney high enough to 
carry off the products of combustion. 

Grit.—We must now say a few words as to the emission 
of grit from electric light stations and factory chimneys. 
This is a more modern nuisance than the smoke, and it has, 
unfortunately, a tendency to increase, owing to the new 
methods of stimulating the chimney draught by mechanical 
means. The latter process is carried out in two ways, by 
either forcing air under the grate, or by drawing or sucking 
the hot vases from the boiler. Both these methods are now 
often used together. The speed of the gases up the chimney, 
aud the draught, are thus considerably increased, the object 
being to burn more coal under the boiler, and to evaporate 
more water. The result is that small unconsumed. 
particles of coke and light ash are carried up- 
wards, and necessarily fall as they leave the chimney on 
the surrounding roofs, gardens, buildings, &c., according to 
the direction of the wind. These small pieces of black ash, 
about 1 to 2 millimetres in diameter, are very often found 
in the immediate neighbourhood of such chimneys, In and 
about large railway stations the roofs and gutters are partly 
covered and more or less choked with them, as any careful 
observer can see for himself. In these localities they are 
due tothe forced draught up the chimneys of the many loco- 
motives constantly passing. — Traps in the horizontal portion 
of the main flue from fixed boilers, where the speed of the gases 
is slower, can be so arranged as to catch the grit, so that this 
particular nuisance may be got rid of at small expense if 
there is a genuine desire to do so, The smaller the size of 
the coal used, the greater the quantity burnt per square foot 
of grate, and the more the draught is forced the larger will 
be the quantity of grit ejected from the chimney. On the, 
decks of stcamers this unpleasant deposit is often seen, 
but here it is of less importance than in cities and towns. 

As compared with the smoke, grit is perhaps a minor 
trouble, but both, as we have endeavoured to show, can be 

much diminished if the work is seriously taken in hand. 
Scientific knowledge is not always required from the owner 
of the chimney, but he will do all the better for a little 
technical supervision from an expert, such as ought now to 
be easily procurable. 


LOCALISATION OF HIGH RESISTANCE 
BREAES. 


By J. RYMER-JONES. 


(Concluded from page 962.) 


Erample, ` 


Let the ratio between the measured charge of the broken 
cable—equivalent to a capacity f—and the calculated charge 
of the imaginary cable — equivalent to £ microfarads— 


viz., 7 = 0°325137, ie, the former is 0°325137 of the 


latter whose full capacity for holding a charge is represented 


by 1 (see Table I., col. 14), or „ 
| 1,000,000 
charge is represented by 1,000,000 (see cols. 12 and 13). 

Referring to Table I., we find the nearest value 0°27 7,500 
(col. 14), or 277,500 (in col. 13), opposite to the length 150 
miles (col. 15) ; and for the excess, viz., 325,137 —2371,500 
or 47,637 we must look along the 5-mile sections of the next 
50 miles (in the line above), more distant from the testing 
end for the nearest value. This we find under col. d. 
viz., $1,875, which is the sum of the static charges in tlie 
first 25 miles of the next 50 miles beyond the 150 already 
noted. There still remains a difference of 47,637 —41,875, 
or 5,762. The equivalent length for this additional charge 
is found by means of Tables II. and III. 

It must be borne in mind that it is beyond the 25 of this 
particular 50 miles, j.e., beyond the 175th mile from the 
testing end, but not so far as the charge held by the next 
9 miles would give, otherwise the excess of charge sought 
for would have been found in Table I. at or beyond the 30th 
mile, .,., 150 + 30, or the 180th mile. It is evident, 
therefore, that the extra charge required will be somewhere 
in the 5 miles beyond the 25th, but not so far as the 30th 
mile, viz., 50,100. We must refer, therefore, to the 2th to 
zoth-mile line of Table II. But the values in Table II. 
are correct only for the 50 miles farthest from the testing 
end, że., where the imaginary cable is earthed, and a cons/un/, 
given in Table III. for every 5 miles according to its position 
in the cable, has to be added to make Table II. applicable. 

Thus the position we are now dealing with. approximately 
175, is between 150 and 200 miles from the testing end (see 
Table III., col. 24), opposite to which in cols. /!, /, /, ml. 
„, are the rons/anfs which have respectively to be added to 
the sub-divisions of the 5-mile values in cols. 7, /, /, m and 
n, according as it is the additional charge for 1, 2, 3, 4 and 
up to 5 miles which is sought for. 

In the present example this quantity is 5,762. Referring, 
therefore, to the constants in Table IHI., on the same line as 
150 to 200 miles, we find, under the 3rd-mile col., 4,500, to 
which must be added 141, given in the same 3-mile column 
of Table II. on line 30 to 25 miles. Together these equal 
4,041. 

The approximate position of the break along this imaginary 


cable of 1,000 miles when 1 = 0°325137, is therefore 178 


, when the full 


miles from the testing end, made up as follows :— 
150 miles holding a charge of 277,500, see Table I., col. 13 


? * Nn 41,875, 97 col. d 
4.800 „ II. and III. in the 
3 " » 141 4,941, 3 miles col. on the 30th to 
25th-mile line. 
178 * " 324,316 


There is still, however, the difference 325,187 — 324,316 
viz., 821 to be evaluated. This 821 represente part of the 
charge i in the 179th mile, the full charge of which is found 
also from Tables II. and III. On the same line, with 150 
to 200 miles, the constant for 1 mile in this part of the 
circuit is given as 1,600 (Table III., col. 24), to which has 
to be added the extra 43 of Table II., col. 17, on the 30 to 
25-mile line. Together these give 1, 643 as the total charge 
of the 179th mile. Therefore, the additional length repre- 


sented by 821 is ded The full calculated 
5907 
distance of the break then is 178˙5 miles from the testing 
end of the imaginary cable 1,000 miles long. But the 7% 
length of the circuit represented by the cable conductor and 


, or 0:5 mile. 


m | . 
fault resistance is =L nauts. Therefore the actual dis- 
1 


tance r of the break is 175875 1000 nauta. 


[f r, = 500 nauta, 
18 5 500 see i 
r = 1785 00 0 n nauts. 
Correcting the Calculated Distance of the Break for any 
Revised Value of the C.R. and Capacity per N.M. 


The distance (7) of the break is strictly correct only when 
the C.R. and capacity employed for the calculation are the 
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mean per N.M. of the ruptured portion under test. Until 
the approximate distance is found these will not be precisely 
known and a Correction may be necessary. 

Thus the C.R. per N.M. (7,) taken is the mean for the 
whole unbroken cable as obtained from recorded measure- 
ments. As the greater part of this may be in deep and, 
therefore, cold water, and the ruptured portion in shallow or 
warmer water, the mean resistance per N.M. (73) of the 
latter will be higher. What this is may be determined by 
reducing the mean farfory C.R. per N.M. at 75° F. of the 
unbroken cable—or, better still, of the ruptured portion— 
to the observed or estimated tempcrature of the average 
depth of the broken part. 


If ri = 10-4"? and the revised value r = 10:8", then 
r, is 3°85 per cent. greater than r, and the revised length 
L, being less, viz., »: wil make the capacity F, 3°85 per 

2 
cent. less than p. 

Again: If the mean capacity f for the whole unbroken 
cable differs from the mean of the ruptured portion—as 
obtained from the factory values of the completed cable—r 
must be also corrected for this revised value, f}. 

Let f, = 0°33 mfd. and the revised value f, = 0°35 mfd. ; 
then /; is 6°06 per cent. greater than f; and the value of F,, 
viz., L f, will consequently be 6°06 per cent. greater. 

If both the C.R. and capacity correction be + or both —, 
F must be corrected for their sum; or if one be + and the 
other —, the correction will be for their difference. 

In the above case these values are — 3:85 per cent. 
and + 6°06 per cent., which means that r has to be corrected 
for their difference + 2:21 per cent., ie., increased by that 
percentage. 


Increasing F means decreasing the ratio ^- by the same 
E 


amount; therefore, the ratio 0°325137, which in the fore- 
going example was found to represent a distance of 8975 
N.M., has to be decreased by the above 2:21 per cent., which 


give3 a revised ratio re 0:318,107 or PRO of the 
Fy 1,000,000 
total charge held bv the imaginary cable of 1,000 miles. 
Referring this value to Tables I., II. and III., as explained, 
we get :— 


150 miles holding a charge of 277,500, see Table I., Col. 13. 
2 33 


20 ” » » 7 » ” Col. c. 
4, „ 1 6.624 „ Tables II. and III. in the 
4 miles col. on the 25 to 
20-mile line. 
0:23 i h 383° 
174°23 m x 318,107 
The actual distance . 


t, (as revised) = 17423 and supposing L,2481'*5 N.M. 
) 


= 174:23 391? _ 48.89 N.M. 
1,000 


3 


Tr » 


General Remarks. 


The cable or earth current, whether + or —, does not 
alter the charge Leld hy the cable, because, although in 
effect it apparently increases or decreases the measured re- 
sistance, according as it opposes or reinforces the testing 
current ; and a change in these currents will also upset the 
balance; yet this apparent. change in the resistance is equal 
in every part of the circuit, including the cable conductor, 
fault and shunted galvanometer coil g, ; consequently the 
potentials at the two ends of the cable conductor remain the 
same, For example: If the apparent resistance be reduced 
to one-half owing to the cable current and testing current 
being in the same direction, the fall will be doubly abrupt, 
but the potentials at the two ends of the cable portion will 
remain the same as if no cable current existed and the 
charge throws will therefore be equal. On the other hand, 
a real change in the fault resistance, due to the testing 
battery opening or sealing the fault, would alter the degree 


»The total charge for the 175th mile is 1,651, viz., the constant 
1,600 for 1 mile opposite to 150 to 200 miles in Table III., col. 24, 


decas additional charge 51 on line 25 to 20 mile, Table II., 
col. 16. 


of fall, and consequently the charge in the cable. Hence it 
is important that the actual fault resistance remain constant. 

If the balance be steady it will show that the fault 
resistance and cable current are steady ; but if m (or the 
adjustahle shunt) has to be varied much to maintain the 
balance, the value of n and R/ should be re-determined by 
observing / and à at the end of the series of charge observa- 
tions (c). The degree of constancy in the balance serves as 
a valuable indication as to the steadiness of the fault re- 
sistance, and therefore the reliability of the cable charge 
readings. . 

The true resistance of the cable branch n 7 and the cable 
charge c would be more directly obtained if one or two 
constant cells, shunted by a suitable low resistance rheostat, 
be placed in the cable circuit between b, and b; to counteract 
and balance the cable current, and the galvanometer coils 
g, and gz are exactly equal in effect and resistance and 
similarly shunted. : Under these conditions r would equal 
the actual resistance of the cable circuit, and as only a few 
seconds would clapse while discharging the cable by K, (as 
explained) preparatory to observing the charge throw (0), 
the fault resistance is less likely to change. 

A suitable rheostat would, however, not always be avail- 
able, nor the fault current always remain the same when the 
testing current is on or off. This introduces extra trouble, 
uncertainty in the equilibrium, and the real value of m ;. 
In practice, therefore, it will be preferable not to attempt to 
balance the cable current, but confine one's attention to 
balancing with R (or the shunt on /,) and to measure R ¢ 
separately by direct deflection as already explained. 


Galvanometer, 


It is desirable to employ a ballistic galvanometer, or one 
with a heavy suspension, on account of the capacity test, 
and the spot should return quickly to zero. 

If only an ordinary astatic reflecting galvanometer be 
available, the coila should he connected up differentially ; 
and the fact that two opposing coils will not have exactly 
the same effect on the suspension will not signify, as the 
inequality can be compensated by the resistance R, or 
adjustable shunt. The writer has for this test varied the 
relative position of the opposing coils of an astatic galvano- 
meter, which happened to be hinged, by fitting spiral springs 
on the spindles of the screws intended to close the coils, and 
using the screws as a fiue adjustment, so that the coils (of 
equal resistance) had an equal effect on the suspension as if 
they were doubly wound. But this equalisation of the effect 
is only necessary when the method of balancing the cable 
current is adopted. l 

A magnetised pen-knife, or preferably a small electro- 
magnet placed near to the galvanometer, and energised by 
one or two cells and a reversing key close to the hand of the 
operator, will be of great assistance in bringing the spot 
quickly to zero after being deflected. 

The test is not so certain for board-ship use owing to the 
rapidity of the throw on a marine galvanometer suspension, 
when charging a cable or condenser, necessitating several 
successive readings to make sure of the deflection. In other 
respects the test is as applicable as on shore. | 

If the Kelvin ironclad marine galvanometer be used, the 
two coils may be connected up to act differentially when 
required for this test: or they will be more suitable still if 
doubly wound. ' 

A Sullivan marine galvanometer is much more serviceable 
on account of its being dead-beat, its low resistance, greater 
sensitiveness and more readable throws. 

A coil for this galvanometer can be doubly wound to 
make it truly differential. The usual tense phosphor bronze 
wires at the top and bottom of the frame are used for one 
end of each of the opposing coils, and the connection with 
the junction between the other ends of the coils is through 
a fine and wide spiral wire (as used for the more sensitive 
Sullivan galvanometer constructed for testing on shore), 
which encircles but does touch the lower suspension. 


ADDENDUM, 


This test is applicable for breaks of low or very high 
resistance, but has been especially designed for the latter, as 
other tests in common use are better suited for breaks of 
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very low resistance, because the charge taken up by the 
distant portion of the broken cable would be small for very 
exact measurement. To prove the accuracy of the principle 
on which this test is based, the writer employed an astatic 
reflecting galvanometer joined up-differentially, an artificial 
line having a conductor resistance of 285 ohms and 36˙6 
microfarads, and the fault had a (wire) resistance of 
20,000 ohms. The result obtained was 281°5 as the distance 
of the break. Another test made under the above conditions, 
but with a favi! current in the line of 1:5 volts gave a ratio 
- identical with that obtained without a foreign E.M.F. in 
the line ; consequently the resulting distance was the same 
in both cases. A cable-laying expedition has prevented the 
writer from including in the present description results on 
a breaks in a cable core which he must defer till a later 
te. 
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ON POLYPHASE 
GENERATING AND SUB-STATION PLANT 
FOR ELECTRIC TRACTION. 


— 


By A. C. EBORALL. 


(Concluded from page 965.) 

Tux differences in the fly-wheel effects indicated above are 
very great, but are by no means exceptional, for most elec- 
trical contractors come across similar differences (perhaps on 
a smaller scale) nearly every day. In the above instance, 
quite apart from the question of steam consumption, it is 
clear that the Continental engine is by far the best for the 
work in question, for the amount of fly-wheel effect 
required in order that a given cyclic irregularity may not 
be exceeded is really a measure of the quality of the design 
of an engine, as the question of steam distribution, 
balancing and arrangement of the parts, &c., all come into 
consideration. In the present case the triple-expansion 
engine presented the distinct advantage of having a much 
smaller cyclic irregularity with a comparatively light magnet- 
wheel, which latter point is in itself a condition favourable 
to good parallel running. Again, although this engine was 
the most expensive of the three, yet the cost of the com- 
bined set came out nearly the sume as that of engine («) and 
its generator, on accouut of the increased cost of the latter, 
due to the enormous fly-wheel effect that had to be arranged 
for in its magnet-wheel. 

It is these enormous fly-wheel effects that Mr. Hobart 
objects to, and quite rightly ; the writer considers, however, 
that the excessively heavy magnet-wheels (or fly-wheel 
effects), which are the most prominent features of English and 
American, low-speed engines, should be unnecessary, and a 
comparison of such engines with Continental engines proves 
this. It would appear that too little attention is paid to the 
design of valves, position of cranks, and general design of 
the engine from the point of view of cyclic irregularity, and 
that the shortcomings in these respects are more,or less com- 
pensated for by providing enormous fly-wheels. Continental 
firms, on the other hand, have gone to work in the opposite 
direction, starting from the points of steam distribution and 
crank angle, with the result that for work of the same 
character better parallel running is obtained with compara- 
tively light magnet-wheels. Such firms as Sulzer, Ring- 
hoffer, Augsburg-Niirnberg Machine Works, Carels, Borsig, 
Górlitz, &c., have brought the very highest scientific kcow- 
ledge to bear upon the problems of engine design to suit the 
conditions of polyphase working, one result of this being as 
above set forth, the other being that the figures obtained for 
steam consumption (even without superheating) cannot be 
equalled by English or American builders. 

- It is noteworthy in this connection that the use of Corliss 
valves on the hiyi-pressure cylinders has almost disappeared 
on the Continent in favour of balanced lift valves. "The 
writer is by no means prepared to admit that the apparent 
complication of such valves presents disadvantages worthy of 
any serious consideration whatever, and thinks that it is 
time some of the Continental valve gears (such as Coll- 
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mann’s) were given a chance in this country, in place of the 
Corliss valve gear nearly universally used wih large British 
engines, 

In disagreement with Mr. Hobart, then, the writer does 
not consider that there is any reasou whatever to discard 
rotary converters in favour of motor-generators, simply 
because the engine requirements for satisfactory parallel 
working are difficult to fulfil. On the contrary, he is con- 
vinced that this can be done without excessive cost, and 
with moderate fly-wheel effects—the example given above 
(9,000-H.P. engine with magnet-wheel of 45 tons) is a proof 
that sufficiently good turning can ke obtained for rotary 
converter work, without a “tremendous” fly-wheel. The 
writer could cite many other instances, as could other engi- 
neers whose daily work lies in this direction. It scems to 
the writer that the better course is to try and convince the 
engine builders in this country that it will well repay them 
to turn out engines better suited to the work under con- 
sideration, rather than to give up the use of a well-tried type 
of converting machine in favour of one by no means as well 
fitted for the work to be done. 

With the phase displacement given above (2°), the losses 
in the damping coils of properly designed rotaries are nothing 
like the 2 per cent. put forward by Mr. Hobart; they will 
be of the order of 1 —1 per cent. The following comparison 
can then be made between the efficiencies of a tramway 
sub-station equipped with the two different classes of con- 
verter, 500-K w. sets being considered. 


Rotary converter Motor-generator 


aub-station. tub- station. 
Full load efficiency 92 per cent. 87 per cent. 
Half 3 . . 875 per cent. 79 per cent. 


These figures are not calculated, but based upon experi- 
ence obtained with sub-station plant, working from power 
stations equipped with steam generators conforming approxi- 
mately to the writer's recommendations. The efficiency in 
each case is taken to be the ratio of the direct current output 
to that of the polyphase current input observed on the high 
pressure side. Thus for the rotaries the losses in trans- 
formers, damping coils, and auxiliary reactance coils (for use 
with the compound windings) are included ; the synchronous 
motors had solid pole shoes and no damping coils. 

The difference is 5 per cent. at full load, against the 2 per 
cent. stated by Mr. Hobart ; at half-load (and this load must 
be considered when dealing with tramway sub-stations) it is 
8'5 per cent. The difference is so great that its effect on 
the economical working of a large system would be enormous, 
as can be seen at once by anyone working out the two 
Schemes side by side. 

Of course, any large electric tramway scheme in this 
country, if approximately well designed and well managed, 
will pay well, but this is no reason why it should not be made 
to pay better, by endeavouring to secure the highest possible 
economy all over the system—as /Ae whole of the power 
lias to be converted by the sub-stations, these should obviously 
be made as efficient as possible. 

Regarding the relative first cost of the two classes of sub- 
station equipment, the writer agrees with Mr. Hobart that 
there is comparatively little difference when everything is 
taken into account; the same remark applies to the amount 
of space required. But regarding the relative amount of 
attention necessary when running, the two types are on a 
level with one another. For with large work, a fairly skilled 
attendant has to be in the sub-station anyhow—as long as 
things go right he will have practically nothing to do in 
either case, as all the regulation is automatic for tramway 
work, whatever the type of machine employed. So tliat here 
again the writer ventures to join issue with Mr. Hobart, 
while agreeing, however, that for simplicity of working, the 
synchronous motor-generator sub-station has some slight 
advantages. 

The writer quite agrees with Mr. Hobart as to the cause of 
the hunting of synchronous sub-station machinery. If the 
turning moment of the engines is sufficiently uniform, and 
the engine governors are provided with snitable dashpots, so 
that they are unresponsive to short quick changes in speed, 
there will be no hunting of the sub-station machinery. This 
was a point fully discussed in the Institution paper already 
referred to. At the same time, there are certain definite 
causes that tend to set up hunting, such as short-circuits, 
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faulty setting of the brushes of the rotaries, hunting of an 
engine governog, unbalanced phases, &c., and that is why it 
is necessary that all rotary converters (whatever the fre- 
quency and whatever the engine speed) should be provided 
with damping coils. For these damping coils (under the 
above assumption of suitable engines) will check the oscilla- 
tions of the rotaries as soon as they are set up. If the 
engines are unsuitable, however, (that is, if the phase devia- 
tion is, say, 49—5") it may not be possible for the damping 
coils to check the oscillations properly, the result being 
unstable running accompanied by heavy losses in the 
damping coils and frequent flashing over at the com- 
mutators. 

Mr. Hobart, in the article referred to, does not 
state that synchronous motor- generators are less likely to 
hunt under given conditions than rotary converters, but 
this is really the case. It is for this reason that the writer 
fails to see the necessity for reducing the supply frequency 
to eight cycles, or thereabouts, for any well-designed 
synchronous motor will operate perfectly well at 40 cycles, 
the losses in the solid pole-shoes or damping coils (due to 
the oscillations) being, as a rule, insignificant with any 
standard type of first-class engine. Polyphase generators 
and synchronous motors for very low frequencies are not 
so good as those of standard frequency, machines for 40—50 
cycles being somewhat cheaper, and electrically better. As a 
matter of fact, one great advantage of synchronous motor- 
generators i8 that, by their use, a normal supply frequency, 
with its accompanying advantages, can be used all over the 
System. R 

The fact that synchronous motor-generators run better in 
parallel than rotary converters under given conditions, does 
not seem to be well recognised, several writers having stated 
that there is no difference between the two classes of 
machinery in this respect.* Practice, however, shows other- 
wise, and a somewhat larger phase displacement may be 
allowed for steam generators feeding synchronous motor- 
generator sub-stations, than for those supplying rotaries. 
The reasons seem to the writer to be perfectly clear. It is 
common experience that all synchronous machinery runs 
better in parallel when loaded than when running light, for 
the rotating parts do not oscillate so freely on account of the 
resistance to change of velocity offered by the load—thus, 
for instance, considering the most favourable case that could 
arise, a synchronous motor driving a centrifugal pump would 
never hunt, as the load would strongly resist any changes in 
the angular velocity. Now a rotary converter presents the 
paradox that, even when fully loaded, there is prac- 
tically no load on the shaft, as the driving action on 
the one side balances the driven action on the other. 
Consequently, there is nothing to offer any resistance to 
the oscillations, and the rotary converter when fully loaded 
is in much the same position as the synchronous motor- 
generator running light—more unfavourable, in fact, for 
the no-load losses of the latter machine are greater. Then, 
again, the armature reactions of synchronous motors tend 
to prevent the shifting of the field flux from the pole faces 
into the gap between the pole borns, and thus tend to check 
the oscillations; moreover, with synchronous motors the 
field system is always fed at a constant steady pressure, 
while with rotaries any variation in the pressure on the 
direct current side directly influences the ficld strength, 
which is probably an unfavourable condition. For these 
reasons, synchronous motor-generators are far less subject to 
hunting troubles than rotary converters. 

Mr. Hobart raises an interesting question in connection 
with the mechanical design of svnchronous sub-station 
machinery ; he states that this should be specially arranged 
to have large momentum, as this is a condition unfavourable 
to hunting. On this point, also, the writer is not inclined to 
agree, for hunting is purely a mechanical effect, the arma- 
tures of the machines actually swinging over a fixed point in 
space. The amplitude of these swings must be dependent 
upon the moment of inertia of the armature and upon the 
field strength, and therefore should oscillations be set up they 
are the more easily checked by the damping coils the smaller 
the moment of inertia. Not only this but the natural period 
of swing of the armature will be longer the larger the muss, 
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„ for instance, the Elictrician (leading article), April 19th, 


and therefore tlie periodic engine impulses are more likely to 
set up hunting than would be the case if the rotating mass 
was small. 

The writer will not further discuss this interesting and 
important point now, as he is at present conducting an 
investigation on the subject, the results of which will be 
published as soon as definite conclusions have been 
reached. But before leaving it, it may be pointed 
out that Mr. Hobart's argument regarding this ques- 


tion of momentum is apparently somewhat illogical, for 


on the one hand, he advocates the use of motor- generators 
instead of rotaries in order to save expensive engine fly- 
wheels, while on the other hand, he recommends specially 
large momentum for the motor-generator armatures, which 
would come to the same thing. So that even if Mr. 
Hobart’s reasoning as to the cyclic irregularity of low-speed 
engines be taken as correct, it would appear preferable to 
keep to standard practice with regard to tramway sub- 
station work—that is, employ 25-cycle rotary converters 
fitted with choking coils—from considerations of economy 
and over-load capacity, as discussed above. 

Finally, the writer would like to put forward the following 
yeneral conclusions relative to sub-station work in general, 
it being assumed that it is necessary to convert the polyphase 
current into direct current by means of converting sub- 
stations :— 

1. For tramway and railway work, and for those cases 
where the amount of lighting to be done is relatively small, 
rotary converter sub-stations operated at about 25 cycles, 
will give the best results, whatever the type of engine. 

2. For lighting work, the use of motor-generators operated 
at 140—250 cycles in the sub-stations, will give the best 
results. This is also the case when the lighting load on the 
gub-stations forms the greater proportion of the total output 
of the latter. ! | 

Of course, for industrial power work of large magnitude, 
or for such power work combined with lighting, spread over 
a large area, it is hardly conceivable that any experienced 
engineer would lay down nowadays any system but a polyphase 
system throughout—preferably three-phase. 


SUPERHEATED STEAM. 
. E veges d ' 


By W. H. BOOTH. 


ENGINEERS seeking information on superheated steam may 
read with advantage a paper recently presented by Mr. E. H. 
Foster to the American Society of Mechanical Engineers. 


From this it may be gathered that superheat is. not much 
"employed in America, though Isherwood recommended its 


use in his second volume of “ Experimental Researches,” 
and stated its economy at 33 per cent. 
In the early days of superheat, about 1850, it was found 


to give an economy of 30 to 40 per cent., but was abandoned 


because of its bad effect ou the lubricants of that period. 
Mincral oils, however, have given very different results, 
and süperheat can be worked as high as 700°. It appears to 
the writer, however, that a great deal can be got from 100° 
of superheat, for this implies first that the steam is not wet, 
and mere wetness is in itself so wasteful as to make it worth 
while to superheat even 5° at the engine to ensure the 
steam being dry. Mr. Foster notices that European practice 
is decidedly in advance of American. Much of this 
is due to Hirn and to his successor Schwoerer, and 
there are many installations to attest the benefits of 
superheating which show economies of 6 to 20 per cent. 
The thermo-dynamie law is cited to explain the economy, 
but this is by no means the full explanation. The principal 
economy of superheat is that which accrues from the check 
placed on the effect of the cylinder metal. The inner surface 
of a cylinder absorbs heat from the entering steam, and 
gives it off to the exhausting steam, or rather to the water. 
If the exhaust is dry. its heat absorbing property is poor: 
if the exhaust steam cannot absorb heat from the 
cylinder, the cylinder must of necessity remain hot, and if 
the cylinder remains hot,it- cannot, obviously, absorb heat 
from the entering-steam. This is the main economy to be 
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got from superheat, and superheat has this advantage over 
the steam jacket, that the heat is applied when and where it 
can do most good. Often, indeed, the steam jacket appears 
to be of negative benefit. Probably when this is the case, 
it has been badly designed, as it often is, but there can be no 
mistake about superheat if we have it. It will do its duty 
to the full extent of its opportunities. If we can safely 
apply so much superheat as to produce a dry exhaust, then 
there can beno room forany jacket, and Mr. Foster sees this, and 
also that superheat may even reduce the number of cylinders 


in compound work, and enable compound engines to be 


employed where now triple-expansion is thought necessary, 
especially as there are already records of an 800-H.P. engine 
being run for as little as 10°12 lbs. of steam per I.H.P.-hour, 
the engine being compound only. In regard to electric 
traction Mr. Foster says nothing, but it is certain that no 
more promising field for superheated steam can be found than 
in a traction station. In a previous article it has been shown 
by the writer that the load factors on small and moderate 
stations are so very poor that when compound engines are 
employed they must be very large to enable them to carry 
the maximum load at full steam admission, and therefore 
they must be seriously underloaded at the mean load and 
ridiculously large for the loads below mean. If, however, a 
simple engine be employed for such work, it can be made of 
half the size of the compound engine, and will still deal 
with the maximum loads, and will not be so very 
seriously underloaded at mean loads. It is certain 
that a simple engine with superheated steam is tlie 
proper engine to employ for cases of poor load factor, 
especially where there is no accumulator. Mr. Foster dis- 
cusses the material of superheaters, and states that he has 
found during his European tour superheaters of cast- 
iron that have been in use for six years without 
showing signs of deterioration, and he inclines generally 
to cast-iron as a material for their construction, 
believing it to be more durable, and that being heavier and 
thicker than wrought-iron or steel pipe, there is a steadying 
effect upon the degree of superheat given to the passing 
steam. Moreover, the objections to cast-iron as a material 
for boilers do not apply to superheaters, which contain no 
water and ure not liable to uneven temperatures in their 
different parts. 

In large plants Mr. Foster has found the superheaters to be 
placed in a battery with the boilers and fired direct like a 
boiler, a fact that is in itself a sufficient testimony to the 
benefit of superheating. | 


CURRENT SPECIFICATIONS. 


LXVI.—BARKING CONDENSING PLANT. 


SuMMARY. 


Extent of Contract.—Supply and erection of surface condenser, 
cooling tower, electrically-driven air and circulating pumps, together 
with necessary pipe work. | 

Size of Condenser.—To be capable of taking care of 15,000 lbs. of 
exhaust steam per hour. . 

Type of Condenser.—To have wrought or cast-iron case, with bras 
tubes, properly secured to allow for expansion and contraction. 

Area of Cooling Surface.—To be not less than 1,800 sq. ft. 

Fittings Required.—Usual hand valves, automatic atmospheric 
exhaust valve, three thermometers, and one vacuum gauge. 

Type of Air Pump.—Preferably separate from the circulating 
pump, to be of ample size, and driven by a series-wound direct- 
current motor. 

Type of Circulating Pump.—May be of centrifugal type if pre- 
ferred, driven by a shunt-wound motor. 

Type of Motors.—Both above motors to be suitable for use on 
either 230 or 460-volt circuit, resistances to be so arranged that the 
increase in speed, when the motors are transferred from 230 to 460- 
volt circuit, is small. 

Type of Oil Extractor. —Extractor to be supplied to extract the 
oil from the exhaust steam before passing to the condenser, to be of 
a type which has proved thoroughly successful in actual use under 
similar conditions. 

Type of Cooling Tower.—To be of either natural or forced draught 
type, as selected, to be capable of easily dealing with 45,000 gallons 
per hour. 

Position of Cooling Tower.—To be placed on roof of boiler house ; 
total weight to be stated when tendering. 

Jf Forced-Draught Type, How Driven.—1f fans are required, these 


are to be electrically driven, and similar, as regards voltage and 
control of speed, to those specified for the air and circulating 
pumps. 

Specified Date of Delivery. To be stated by tenderers; completion 
by earliest possible date is important. : 

Penalty for Late Completion.—1 per cent. of contract sum for either 
condensing or cooling tower plant per week that promised date is 
exceeded. 

Specified Terms of Payment.—Up to 75 per cent. of work executed 
on site by monthly payments on engineer's certificates, until balance 
of 25 per cent. of executed work is equal to 10 per cent. of total 
contract sum. Thereafter 90 per cent. of work executed until work 
iscompleted. A further 5 per cent. to be then paid, and 5 per cent. 
12 months later. 

Period of Maintenance. Twelve months from date of completion. 

Stipulations asto Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—None. 

Amount of Sureties.—To be stated in tender. 

Arbitration Proposals.—Satisfactory. 


Duale of Receipt of Tender.—June 19th, 1901. 


This specification has been prepared by the engineer and 
manager to the Barking Municipal Electricity Supply under- 
taking, Mr. A. Hugh Seabrook, A.M.LE.E. It is divided 
into two sections, the condensing plant and the cooling 
tower being asked for separately. In some respects there is 
a marked difference between this and other specifications 
which we have from time to time examined. Instead of a 
number of instructions which must be obeyed under pain of 
disqualification of the tender, the requirements are simply 
stated and tenderers are expressly invited to make offers 
for their standard types of apparatus, stating at the same 
time what guarantees as to efficiency of working they are 
prepared to give. Time is expressly stated to be an essential 
part of each contract, and the earliest date by which com- 
pletion of the work is guaranteed under a penalty of 1 per 
cent. of the contract sum per week for delay beyond the 
stipulated time. | 

This course has much to recommend it, especially when 
the purchasing party has the advantage of sound technical 
advice. There is no doubt that offers made on standard 
apparatus must be cheaper than those demanding heavy 
expenditure in designing and making a number of new 
patterns, while there is the further advantage that there is 
less risk of breakdown in the use of tried apparatus. It 
would be an interesting study to find out how much money 
has been wasted in central station equipment alone in this 
country hy the insistence of consulting engineers on fads and 
special designs for apparatus, which have only added to the 
expense while often detracting from the efficiency of the 
plant. 

Mr. Neabrook has, in our opinion, served the interests of 
his employers well by suppressing the natural desire of a 
managing engineer to specify details of construction, and 
being content to leave the whole question of design to those 
whom it most nearly concerns—the manufacturers. 

The general conditions are fair and reasonable, being 
based upon the model clauses agreed upon by the Municipal 
Electrical Association and the Electrical Plant Manufac- 
turers’ Association. | 

There is the usual provision for arbitration in case of dis- 
putes, and stipulations as to the limitations of the powers of 
the engineers, while the terms of payment may be accepted 
without demur. 


LEGAL. 


GWYNNE AND ANOTHER v. MEDICAL ELECTRO-THERMIC 
GENERATOR COMPANY AND ANOTHER. 


THE hearing of this action was resumed on 6th inst. 

Miss Moxon, a professional nurse who attended Mrs. Gwynne, 
said that before Mrs. Gwynne took the baths she had no experience 
of the hot air baths in question. On the first occasion, the 
defendants’ nurse put the lint bags on the patient's lega. No 
explanation was given to her either on that or the second occasion 
as to the way in which to pack the patient. No lint was sent with 
the bath to Kenton Grange. Witness aad Mrs. Gwynne’s maid 
assisted in preparing Mrs. Gwynne for the bath on April 7th. They 
used the stockings as on the previous occasion, and put towels down 
the sides of the thighs. Between the patient's body and the 
nightshirt there was nothing but the asbestos. The heat from the 


. top scorched her (witness's)eyebrows, and she asked Mr. Greville 
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whether the bath was too hot. Mrs. Gwynne complained of the 
heat at the top of her body, and that was reduced by means of a 
switch, the heat at the sides and bottom of the bath being 
unaffected. 

In cross- examination, WIr xESs said that on the occasion of the 
third bath she noticed that the asbestos did not come right up the 
sides as in the bath in Court; there was only a strip eight or nine 
inches wide upthe middle. The towelswere put in after Mrs. Gwynne 
was inthe bath. Not knowing that the heat radiated from the 
bottom of the bath as well as from the top and sides, they did not 
pack the bottom of it. No lint was sent, and not knowing that it 
was necessary she did not ask for it. She was told that the bath 
would be sent ready for the patient to be put into it. The heat on 
one occasion in the third bath measured 320 on the thermometer. 
She was sure of that. 

Re-examined : She had no doubt whatever that more of the body 
was in the bath on the third occasion than on the first and second. 

Emma GophoLrT, a maid to Mrs. Gwynne, gave evidence as to 
being present at Kenton when the bath arrived on April 6th. She 
was sure there was no roll of lint inside it. She was present when 
Mrs. Gwynne had the third bath. She assisted nurse Moxon to put 
the patient in the bath. She heard nurae Moxon tell Mr. Greville 
that Mrs. Gwynne was not so sensitive as other people to heat. 
She heard nurse Moxon say that her face was being scorched. She 
(witness) did not feel the heat herself. 

Mr. JELF, in opening the defendant company’s case, said that the 
issue was of great importance to his clients. Everybody would 
regret that the lady had suffered injury at the time she took the 
third bath. Both Mr. Greville and his son were extremely sorry 
for what had occurred, but that was a very different thing from 
admitting legal liability. He thought that when the jury had 
heard the evidence they would come to the conclusion that the 
plaintiffs ought not to succeed. The plaintiffs had to make out an 
affirmative case of negligence against the defendants, and this he 
submitted they had not succecded in doing. The plaintiffs’ case was 
that the defendants had been negligent in not sending the lint for use 
in the bath on the third occasion. Was it likely that these people 
who had got their reputation at stake, and who knew all about the 
difficulties of protecting the body, would fail to send the lint? He 
(counsel) would prove by evidence that a roll of lint was sent in 
the bath. When Mr. Greville, jun., arrived he found Mrs. Gwynne 
already in the batb. Sbe had been put in the bath by Nurse 
Moxon, who, as he understood, was an experienced nurse, and who 
had seen the bath used on two previous occasions. Mr. Greville of 
course assumed that the proper precautions had been taken with 
regard to the use of the packing and the lint. It was ridiculous to 
suppose that Mr. Greville who, had his reputation at stake, would 
have said that everything was quite safe if he had known that the 
bath was not properly packed. "The reason that the defendants 
did not send their own nurse with the bath was because Dr. 
Blasson, who took upon himself the responsibility of ordering the 
bath, said he thought that Nurse Moxon, who had seen the bath in 
use on two occasions, was quite competent to attend to the lady. 
Mr. Grevilie naturally acquiesced in this suggestion, and he (counscl) 
submitted tbat he could not be held to blame in doing so. 

Mr. ARTHUR EDWARD GRhEVILLE, the defendant, a solicitor and 
also the inventor and patentee of the machine, said it had been used 
for about three years. It was in use at Leamington, Harrogate and 
Bath. In April, 1599, he should think that there were about 100 
machines at work. On the second occasion when the lady was 
inthe bath he was certain that lint was in the machine. When 
they sent a machine they always sent out a roll of lint with it. No 
machine had ever been sent out without a complete bottom cover- 
ing of asbestos. When Witness saw Dr. Blasson on April 5th, 
1899, the latter arranged that no nurse should be sent, in order to 
save Mr. Gwynne the extra expense. 

Miss CHAPLIN, the nurse in the employ of the defendants who 
was present when the baths were administered on the first two 
occasions, spoke to Nurse Moxon being present when the lint was 
placed in the machine, and said that she explained the importance 
of the lint being placed at the bottom. 

In cross-examination, WITNESS said she was not directed to give 
any instructions to Miss Moxon as to the way in which the bath was 
to be used. 

Mr. HERBERT EDWIN GREVILLE, a son of the defendant Greville, 
and secretary of the defendant company, also gave evidence. He 
said machines were sent to private houses on an average once a day. 
It was always their custom to send lint, and it was sent on the 
present occasion. 

Mr. ARTHUR WII. GREVILLE, brother of the last witness, said he 
was 22 yearsof age. At the time in question he had been super- 
intending these baths for about a year, and had given close on 1,000 
without accident of any kind. It was the duty of the nurse who 
was attcuding the case to place lady patients in the bath. He was 
sure the lint was sent. He administered the third bath. When he 
was admitted into the room Mrs. Gwynne was in the machine. He 
a-ked her whether she was quite comfortable and packed under- 
neath. Mrs. Gwynne said she was. Witness put something under 
her feet. At the conclusion of the bath, Mrs. Gwynne said it was 
the best bath she bad bad, and she was perfectly satisfied with it. 
If he bad been told no lint bad come he would not have 
adininistered the bath without inquiry and without seeing the bath. 

In cross-examination, WITNESS said he had never previously been 
out to attend a lady without one of their own trained nurses. He 
bad no instructions to see tbat the patient was properly packed, and 
did not regard that as part of his duty. The highest temperature 
the bith reached was 280, and that was reduced on Mrs. Gwyune's 
complaint, 

This concluded the evidence, and counsel addressed the jury. 

Tue heariug was adjouraed. 


Oa 7th inst. the Logp Cuirr Justice summed up. He said the 
jury would have to consider whether the injury to Mrs. Gwynne 
was caused by the negligence of the defendant company's servants, 
including Mr. Greville, the managing director, aud his son, who 
attended the bath, and whether there bad been contributory 
negligence on the part of Mrs. Gwynne or her attendants. He did 
not consider that plaintiffs had made out any cause of action against 
Mr. Greville in his individual capacity, but the company were re- 
sponsible for the acts of their servants. The jury, therefore, need 
not consider any question as to personal liability of Mr. Greville. 

After nearly an hours deliberation, the jury returned a verdict 
for the plaintiffs, with one farthing damages. 

Mr. JErr asked his Lordship to deprive the plaintiffs of costs. 

The Lonp Cuirr Justice declined to do so, but gave the de- 
fendant Greville his costs. 


WELLS AND RAYNER v. ARTHUR SMITE. 


In the Westminster County Court on Friday, plaintiffs, electrical 
engineers of Paddington Street, Westminister, sought to recover 
£21 for electrical work done forthe defendant at his house. 

Defendant did not appear, and judgment. was given for the 
amount claimed with costa. 


PosTMASTER-GENERAL v. CORPORATION OF RICHMOND. 


AT the Wandsworth County Court, on 4th inst., the Postmaster- 
General brought an action against the Corporation of Richmond for 
the judge's determination as to the Post Office being subject to 
the conditions proposed to be imposed by the Corporation in the 
matter of laying wires in the streets of Richmond, Surrey. 

Sir ALBERT HUNTER, representing the Post Office, urged that as 
the Post Office were laying the wires for telephonic purposes in the 
streets, under an Act of Parliament, from which the public would 
obtain the benefit, they were not subject to conditions which the 
Corporation sought to impose upon them—viz., that if the positions 
of the cables had to be altered, the Post Office should pay for such 
alteration. This was in view of street widening. 

Mr. MoRDEN, on behalf of the Corporation, contended that under 
the Act of Parliament the Corporation were entitled to make these 
conditions as to the alterations being made at the Post Office's 
expense. 

His Honour Judge RussELL held that the contention of the Post 
Oftice was correct. He did not think that the Corporation could 
impose the conditions they sought. He accordingly decided in 
favour of the Post Office. 


Sr. James's AND Path Matyi ELECTRIC LIGHT Company v. BARNSTT. 


THE plaintiffs sought to recover, in the Westminstcr County Court, 
£3 from the defendant, who had been a customer of theirs at St. 
James s Street, S.W., and failed to give notice to cease the supply. 
Under the arrangement he was to pay 10s. if no current was used, 
and 5s. for the hire of meter. This payment was for the quarter, 
and plaintiffs contended that ran until notice was given. No notice 
was viven. 

DEFENDANT said he left, and the housekeeper was called, who 
said she gave notice to the meter reader when he took the index. 

His Honour was of opinion that this was not notice within the 
meaning of the Act. The company had their Act, and they were 
entitled to recover the amount sued for with costs. 


THE CUBA SUBMARINE TELEGRAPH Co., LiMrrED, v. Tur West 
INDIA AND PANAMA TELEGBAPH Co., LIMITED. 


Ix the Court of Appeal on Tuesday, before Lords Justices Rigby, 
Vaughan Williams, and Stirling, Mr. HarpaANE, K.C., made an 
application on behalf of the defendant company to vary the minutes 
of the Order of the Court made on the appeal in the action. Learned 
Counsel said he did not think there was any substantial question of 
principle which divided himself and his learned friend, but a 
question had arisen as to the language to be employed on the 
drawing- up of the Order so as to rightly interpret the Order of the 
Court. No difficulty had arisen with respect to the definition 
placed by their Lordships upon the words "telegraphic com- 
munication," but upon the second point as to the nature of 
the injunction to which his learned friend was entitled, there 
was a difference as to the language to be employed. The 
injunction had reference to telegraphic competing messages. and 
the Order as drawn up was as follows: And this Court 
doth declare that a telegraphic competing message means a 
telegraphic message originating in, or coming from, or going to 
any place with which the plaintiffs and any other company shall be 
in telegraphic communication in the ordinary course of business in 
such manner and at such rates as to make competition between 
plaintiffs and such other company practicable." He submitted 
that the words as they stood were too wide, and that the order 
ought to run, “telegraphic messages originating in and destined for 
places with which there was telegraphic communication." 

Mr. EAbr, K.C., forthe plaintiff company, said his learned friend 
was trying to cut down the form of the injunction and in effect to do 
away with the judgment. 

After some discussion, Lord Justice STIRLING suggested words 
which limited the injunction to competing messages which might 
be prejudicial to the plaintiff company. This was agreed to. 


— 
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W. H. CHaPLIN & Co., Lro, v. Tag MAYOR AND COUNCIL OF THE 
City OF WESTMINSTER. . 


Tuts action came on for hearing on Tuesday before Mr. Justice 
Buckley in the Chancery Division of the High Courts of Justice. 

Mr. Henry TERRELL, K. C, for the plaintitfa, said his clients were 
very large wholesale wine aud spirit merchants, aud the action was 

brought to restrain the defendants, the Mayor, Aldermen, and 
Council of the City of Westminster, fron: erecting an electrical 
standard on the west side of Villiers Street, Strand, in such a position 
as to canse an obstruction to the plaintiffs’ premises. On November 
8th last an action was brought against the Vestry of St. Martin’s- 
in-the-Field and the Charing Cross and Strand Electricity Supply 
Corporation. but a day or two after notice of motion was served the 
Vestry of St. Martin's ceased to exist, and the Mayor, Aldermen, aud 
Council of the City of Westminster took its place. That action 
was therefore dismissed, and the present one raised. Villiers Street 
was a very narrow thoroughfare, and there was a very steep hill. Half 
way down the hill, on the west side, was Craven Passage, which was 
made in 1859 by the South-Eastern Railway Company under their 
statute. Underneath Craven Passage, and underneath houses on 
either side of the passage, there were large wine cellara belonging 
to the plaintiffs. On the east side of Villiers Street there was an 
-Italian restaurant, and the proprietor of that place objected to an 
electrical standard being placed opposite the shop, on the ground 
that it prevented him lowering the sun blind. The standard was 
erected only 4 feet from his window, and owing to his inability to 
lower the sun blind the goods in the window were injured. The 
standard was removed, and the local authority then conceived the 
idea of erecting it opposite the centre of Craven Passage. The 
plaintiffs protested, because it would cause them serious incon- 
venience and prevent the loading and unloading of their carts. 

Mr. AsTBURY, K.C., for the defendants, said he denied incon- 
venience to the plaintiffs. He would contend that this was a public 
footpath, and that the plaintiffs bad no right to pile up cases or 
leave casks on it. 

Mr. TERRELL, K.C., proceeding, said he maintained that he had 
a right to use the pavement for the purpose of loading and unloading 
his goods. His clients were lessees of the soil to the middle of the 
roadway, and he bad a private right to unload and load carts there 
for the purposes of his business. His clients suggested to the 
authorities to erect a bracket instead of a standard, aud offered to 
give them the accommodation for that bracket. 

Mr. AsTBURY, K.C., said the objection to a bracket was that the 
railway compauy had power to widen their lines, aud that the 
buildings in the vicinity would have to be pulled down in conse- 
quence. The defendants did not want to be at the cost of erecting 
another post. 

Evidence was then called. 

Mr. W. H. CHAPLIN, managing director of the plaintiff company, 
examined by Mr. T&BRELr, said the business of the company was a 
very large wholesale one, and they received delivery at their pre- 
mises of a large number of casks of varioussizes. Frequently there 
were three vaus loading and unloading outside their premises at the 
same time. If the standard were erected where it was proposed 
the plaintiffs would be unable to unload pipes and other large casks 
outside their cellars. It would cause serious inconvenience to their 
business. 

A number of other witnesses were called for the plaintiffs, and 
all gave evidence as to the inconvenience which would arise if the 
Standard were erected in the position proposed. 

Mr. GEonGE GREEN; surveyor for St. Martin's Vestry and after- 
wards for the City of Westminster Council, was called for the 
defendants. He said that, in his opinion, there was room on either 
side of the standard for carts to draw up aud unload. He did not 
consider the standard would in any way cause the plaintiffs incon- 
venience. 

At the conclusion of the evidence for the defence the hearing was 
adjourned. 


On Wednesday, when the case was called, Mr. Justice Buckley 
gave judgment. He thought it was obvious that to place a post 
where it was proposed to place the one in question, would affect the 
elasticity of plaintiffs’ proceedings, but the only right the plaintiffs 
could claim was a right as & member of the public, and they could 
not assert their individual convenience against the convenience of 
the public in general. It had not been proved that the defendants 
were acting unreasonably in placing a post where they proposed to 
place it. Both in law and in fact, therefore, the plaintiffs failed, 
and the action must be dismissed with costa. 


Kite v. New GRAND (CLAPHAM JUNCTION), LIMITED, 


THIS case has been occupying the attention of Mr. Justice Joyce in 
the Chancery Division several days this week. Plaintiff, who 
resided at 23, Severus Road, Clapham, asked for an injunction to 
restrain the defendante, the proprietors of the New Grand Theatre 
of Varieties, St. John's Hill, Clapham, from so using their engiues, 
which generated the electric light at their establishment, as to be a 
nuisance to the plaintiff. The defence substantially was that no 
nuisance was caused. Scientific evidence was called on behalf of the 
plaintiff to show the amount of vibration that was felt in the 
plaintiff's house whilst the engines were working. A gas bracket 
fixed to the wall shook violeutly, aud the windows rattled. 

A LopGER at No. 10, Severus Road, also spoke to the windows 
shaking in his house aud articles rattling. 

It was arrauged between counsel that on Monday two experts, 
representing respectively the plaintiff aud defendants, should visit 
‘the plaintiffs house and report to the Court the effect of their 


experiments. Consequently the further hearing of the case wa: 
adjourned. 

When the case came up on Wednesday fu'ther evidence was given, 
and an injunction was granted, but its operation was suspeuded for 
a month to see the effect of abatement measures which have been 


adopted. i 


— — — 


PARLIAMENTARY COMMITTEES. 


LonpOoN UNITED TRAMWAYS. 


Tur Court of Referees, on Friday, had before them the 
question of whether a locus standi should be grauted to a number of 
petitioners against the Bill of the London United Tramways 
Company. The petitioners objected to were the Southwark aud 
Vauxhall Water Company, the Chelsea Waterworks Company, the 
Lambeth Waterworks Company, the New River Company, the 
West Middlesex Water Company, the Grand Junction Waterworks 
Company, a number of Surbiton ratepayers, the Richmond Electric 
Light and Puwer Company, the Natioual Telephone Company, the 
Middlesex County Council, the Metropolitan Railway, the 
Metropolitan District Railway, the Great Western Railway, aud 
the London and South-Western Railway Company. 

Mr. BaaGaLLAv, K.C., who appeared for four of the water 
companies, supported his claim to be heard before the Committee, 
which would consider the Bill on the ground that the Waterworks 
Company stood the chance of having their property iujured by 
certain road alterations, &c., proposed by the Bill, and also by 
electrolysis. He contended that the modern clauses which were 
the result of the deliberations of Lord Crosss Joint Committee 
were not sufficient in thia case, and there was a difference in the 
policy adopted by the two Houses of Parliament. Iu the House of 
Lords special clauses with reference to the electrolysis had been 
inserted, but the House of Commons had refused such clauses to 
the water companies. Although they had not much experience of 
the conduit system, yet what experieuce there was poiuted to the 
necessity of water compauies beiug protected. 

Mr. PEMBER, K.C., supported the claims of the other water com- 
panies to be heard in opposition to the Bill. 

Mr. BT FOUR Browne, K.C., who supported the London United 
Tramways Company, addressed the Court, and argued that 
ample protection was afforded by the Bill as it stood. 

The CHAIRMAN said the decision of the Committee was that in 
reference to interference with maius and widenings the general law 
gave sufficient protection, but in the Chelsea case they allowed a 


„locus. As to electrolytic action, they considered that in the cir- 


cumstances of the case it should be left to the Committee considering 
the Bill to say whether the petitions were sufficiently protected, and 
consequently the Court allowed a locus on that point. 

A lorus was refused to a number of inhabitants of Surbiton who 
claimed that the Urban District Council of Surbiton had not 
represented the ratepayers by agreeing to the construction of the 
tramways on the payment of a certain sum of moucy. 

On behalf of the National Telephone Company, Mr. FORBES 
LANKESTER asked to be heard with regard to more protection being 
given to telephone wires crossing the wires or cables of the tram- 
way company. He alluded to the results which occurred in 
Liverpool a short time ago owing to a heavy fall of snow breaking 
the telephone wires which came into contact with the tramway 
wires. 

The Court declined to grant a locus. 

A locus to appear generally against the Bill was granted to the 
Middlesex County Council. 


YORKSHIRE ELECTRIC PoWER BILL. 


On Tuesday the Yorkshire Electric Power Bill in its amended form 
came before a Select Committee of the House of Commons, pre- 
sided over by Sir William Houldsworth, for-the consideration of 
the clauses. Before the Whitsuntide recess the two rival schemes, 
viz., the Yorkshire Electric Power aud the South Yorkshire 


‘Electric Power, came to an agreement by which they virtually 


amalgamated. 

Mr. FRERE (Parliamentary agent for the promoters) presented a 
clause dealing with the question of mains, in which it was provided 
that the company shall not, without the consent in writing of the 
local authority, break up any street or allow any clectrical line or 
other works along any street or part of a street in tue respective 
cities of Bradford, Leeds, or Shetlield, which is included within a 
certain specified area delineated on the plans He explained that 
in respect of Leeds and Bradford, the prohibited area constituted 
a mile radius from the municipal buildiugs. In the case of 
Shetheld, the density of population aud the situation of the 
business thoroughfares rendered it impossible to strike an 
absolute circle of a mile from any given point, and therefure the 
prohibited area there differed from that of Leeds and Bradford. 
It was proposed to draw a circle of a mile and a quarier from the 
Jubilee Obelisk in Pinstone Street, but they had cut off a segment of 
the circle, and in compensation took a somewhat wider liue than 
otherwise would have been drawn. They had cut off the segment 
of the circle iu a straizht line where the circle eut the north side of 
the River Don to where it cut the west side of the Mitland Rail- 
way. <A copy of the clause and the propo-als of the proinoters had 
been submitted to the. Corporatious attested, bat those bodies had 
declined to take any furiher part in the discussions before the Com- 
mittee, reserving their right to oppose in the other House. Mr. 
Frere explained that the prohibited area at Sheffield would enable 
the promoters to join up with the Derbyshire and Nottinghamshire 
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Electric Power Company, without touching the prohibited area of 
Sheffield. 

The CHAIRMAN asked if the plans showing the prohibited areas 
had been submitted to the Board of Trade or Local Government 
Board. 

Mr. FRERE said they had not. They would not be sent to those 
departments until they had passed that Committee. 

The Committee after minutely inspecting the plans, decided to 
pass them, the CHAIRMAN remarking that in his opinion they very 
fairly excluded the populous parts of the cities concerned and gave 
them a great deal of protection. 

In reply to the CHAIRMAN, Mr. Frere said that the Barnsley 
prohibited area was oblong in shape, having been so drawn as to 
exclude one long street. 

The Committee subsequently went through the clauses of the 
Bill with the Parliamentary agents concerned, and afterwards 
ordered the measure to be r-ported to the House of Commons, after 
which the third reading will take place. 


DERBYSHIRE AND NOTTINGHAM ELECTRIC PowER BILL. 


Ox Tuesday the Examiner of the House of Lords found that the 
Standing Orders of the House had been complied with in respect of 
the Derbyshire and Nottingham Electric Power Bill, and conse- 
quently the Bill will go for second reading. The scheme embraces 
the whole of Notts and Derbyshire, and the proposed capital is 
£1,800,000, with £600,000 borrowing powers. 


— 


City AND NORTH-EASTERN SUBURBAN ELEcTRIC RAILWAY. 


Tus Bill came before the Examiner of the House of Lords on 
Tuesday, on the petition of the promoters to be allowed to insert 
new clauses. In the Bill it was proposed to authorise the con- 
etruction of a portion of the railway across Hackney Marshes, and 
to acquire a certain site on the Marshes for the erection of a 
generating station, and the petition stated that it was not until 
after the Bill had been introduced that the petitioners learned that 
the lands were vested in the London County Council, who objected 
to their being used for such a purpose. With regard to Hackney 
Marshes, the new clauses proposed to alter the level of the railway 
so that it would go beneath the surface; and as regarded the 
gencrating station, they had scheduled a new site in the parish of 
Lower Leyton. The Examiner found that there had been non- 
compliance with the Standing Orders owing to the lateness of 
notice, and the matter will come before the Standing Orders 
Committee of the House, who will decide whether or not the 
Standing Orders shall be dispensed with, and the clauses added to 
the Bill. 


` 


UNDERGROUND RAILWAYS. 


Tng Joint Committee, which is considering the various underground 
electric railways proposed in this session of Parliament, resumed 
its sitting on Tuesday, under the chairmanship of Lord Windsor. 

Mr. ERSKINE POLLOCK said he had been instructed by the omnibus 
companies to ask the Committee to be allowed to offer evidence 
as to the passengers carried by the "buses over the route proposed 
by the different railways. 

The CHAIRMAN said that any facts as to the omnibus passengers 
would be useful. 

Mr. BALFOUB BROWN E, K. C., said that of course the omnibus 
companies had no locus before the Committee, but he could not 
object to mere evidence. 

Counsel applied to the Committee that evidence from the 
National Association for the Extension of Workmen's Trains might 
be heard, and it was agreed that Alderman Dew, L.C.C, should be 
heard. 

Mr. H. C. PALMER, traffic superintendent of the Metropolitan 
Railway Company, was called in opposition to various schemes, 
and described the routes of the railway, which included the Inner 
Circle, and went to Hammersmitb, Kew, Richmond and Aylesbury. 
The Metropolitan Railway were in a unique position with regard to 
cheap fares. They had close upon 4,000 different fares, varying 
from 1d. to 2d., and a large proportion of these were ld. fares. In 
1900 they carried 29,000,000 passengers at 1d., over 13,000,000 at 
1$d., and over 8,000,000 at 2d. a journey. They ran over 100 work- 
men's trains. They had considered the proposal of the Central 
London Railway to form a loop at each end of their system, and 
though the advantages of such loops were more imaginary than real, 
the loops would occupy a valuable area and prevent any other line 
coming in on the same level, aud it would prevent other lines 
joining up on the same level. He saw no reason why the Central 
London Railway should not largely increase their carrying capacity 
without the loops. They might extend one line the length of a 
traiu, which would enable them to deal with five trains at each 
terminus. They might first iucrease the number of their coaches 
to each train. They now had six coach trains, and he saw 
no reason why they should not have eight coach trains. 
At the present time the City was well served by the existing rail- 
ways, and he did not think the Central London Railway should be 
extended to Liverpool Street. To centralise the whole of London's 
railways at one point would cause confusion, and would not solve 
the problem of further travelling facilities. He was familiar with 
the proposals of the North-East London Company, which proposed 
to run to Tottenham and Walthamstow. 'That scheme commended 
itself to him so far as it dealt with Liverpool Street, but he objected 
to that portion from Liverpool Street to the Monument, as he 


thought there was no necessity for it. He thought it better 
that tube railways should be short lines working between 
populous centres rather than there should be long lines 
running through populous centres, With regard to the 
proposals of the Islington and Euston Railway, which was 
an extension of the City and South London Railway Company, he 
considered it was not a good route, and it really was a parallel line 
with the Metropolitan Railway. It would serve a larger public 
interest if the line extended north-westwards. As to the West and 
South London Junction Railway, which started from Paddington 
and went to Victoria and the Oval, he contended there was no need 
for the new line between Paddington and Victoria, and believed 
the traffic would not justify the expense of constructing the line. 

The CHAIRMAN pointed out that if there was no traffic the 
promoters would not get the money to construct them. 

Mr. BALFOUR Browns: And consequently they will not compete 
with the Metropolitan Railway. 

Continuing, WITNESS said that when they had electric traction on 
the Metropolitan Railway they would be able to run a quicker 
service of trains. The southern portion of the scheme of the West 
and South London Junction Railway was already covered by the 
authorised scheme of the Baker Street and Waterloo Railway. 

Cross-examined by Mr. BarrovuR Browne, WITNESS said he was 
not aware that the engineers of the tube railways had provided for 
openings in the tunnels to deal with breakdowna. 

By Lord R. CEciL: The Paris underground railway was success- 
fuly worked. 'They had at present only four coach traius, but 
intended to increase the number of coaches. 'The Paris railway 
had a loop only at one end. 

In reply to the CHAIRMAN, WITNESS said that the question of the 
train service on the Metropolitan Railway with the adoption of 
electric traction was now occupying the atteution of the directors. 
He thought that if electric traction was adopted for one part of the 
railway ouly it would be only half doing the thing, and that means 
would be found of hauling all the trains which camie through the 
tunnel by electric traction. "The service of trains could be consider- 
&bly increased. 

Mr. THowas then addressed the Committee on behalf of the 
Metropolitan Railway in opposition to the schemes on which he 
had examined Mr. Palmer. He pointed out that the schemes in 
question gave no opportunity for working men getting outside 
London to live, and submitted tbat when eiectric traction was sub- 
stituted for steam on the Metropolitan Railway, that line would be 
able to mect all the necessities of the public iu respect of the places 
touched by the railways which be opposed. 

Mr. ALDERMAN Dew, L.C.C., the secretary ef the National Asso- 
ciation for the Extension of Workmen's Trains, gave evideuce, and 
stated that many of the proposed railways would give little addi- 
tional facilities to people wishing to get outside Lcndon to live. 
He supported the schemes for carrying tube railways to Waltham- 
stow and Tottenham, but thought they should be carried out to a 
greater distance. In the case of the Hammersmith line, he also 
thought it should be carried further out. He considered clauses 
should be inserted in the Bill for cheap workmen’s trains. 

The Committee considered their further procedure, and decided 
to confine the evidence at present to the question of route. Later 
on evidence would be heard on all questions touchiog vibration, 
subsidence and construction. 

The Committee adjourned. 


— eae 
NOTE ON NICKEL AT HIGH 
TEMPERATURES. 


By ALBERT CAMPBELL, B.A. 


— 


Souk time ago Dr. Fleming discovered that the conductivity 
of pure modern nickel is very much lower than that of the 


MILLIAMMETER 


Fia. 1. 


purest obtainable some years past. As this point seems to 
be disputed by Van Aubel, I think it may be of interest if I 
give the results of some experiments which I have made 
in connection with my lot wire current regulator, Two 
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specimens of nickel (a and B) were tested; both of them 
were commercial products, (A) being procured in Germany 
this year, while (B) was bought in this country five or six 
years ago. 
approximately 8 and 12 microhm- ems. respectively. That 
of the old specimen is very near Matthiessen's value (12°38), 
while it is interesting to notice that (A), although only 
4 pure, is very much nearer Dr. Fleming's value 
6˙9). 
In order to find how they behaved at different tempera- 
tures, a length of each of the wires was wound on mica, 
and thicker nickel leads were soldered with gold to the ends. 

The ooils were wrapped in asbestos along with com- 
pensating leads, and a Platinum-rhodium-Platinum junction, 
which was calibrated in sulphur vapour and steam. The 
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Fig. 2.—(a) New NickEL. ö) OLD NICKEL. 


voltage of the thermo- couple at the various temperatures 
was measured as in fig. 1 by balancing it against the P.D. 
produced in a low resistance by a current which was 
measured by a Weston milliammeter. This simple method 
is that used in the German Reichsanstalt. The heating was 
done electrically by means of a coil of ferro-nickel, wound 
non-inductively round the outer wrapping of the coils. 


MELTING POINT 


AMPERES 


Fic. 3.—CHARACTERISTIC CURVE OF NICKEL WIRE. 
Diameter 0'8 m . (13 mile.) 


In fig. 2 are given the temperature-resistance curves 
obtained, and it will be noticed that both of them have the 
well-known bend about 300? C. The older and presumably 
less pure specimen has less variation with temperature than 
the other, of which the mean temperature-coefficient is 
slightly over 0°5 per cent. per degree from 0 to 200? C. In 
the light of these curves it is interesting to examine fig. 8, 
which shows the “ characteristic curve“ (c, v) for a wire of 
sample (A) carried gradually up to its melting point by a 
current (c) passed through it. It will be seen that, after the 
bend is passed, a very long part of the curye is nearly 
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Their resistivities at 09 C. were found to be 


straight, and that up to very near the melting point there is 
no abrupt change. 

In conclusion, I may mention that, in combination with 
iron, the older specimen (B) has slightly smaller thermo- 
electric power at ordinary temperatures than (A) has. 


CORRESPONDENCE. 


Motors on Single-Phase Systems. 


The benefits of à motor load have been so frequently 
insisted on, that there is a danger of its being obtained at 
too great a sacrifice. It may increase the output of the 
station and reduce the cost per unit generated without in 
any way adding to the profits of the undertaking. Where 
motors can be supplied from a direct current network 
without any further expense, the business is worth getting, 
but, even in this most favourable case, it must be 
remembered in deciding the price which should be charged : 

1. That the motor load will, at some period of the 
year, overlap the lighting peak, and hence require extra 
plant, buildings, mains and wages. 

2. That longer hours of running mean more repairs, a 
more rapid depreciation of plant, and, in addition to extra 
coal, a certain amount of extra wages. 

In order to compete with gas at 3s. 3d., my own experience is 
that the price of current for motive power should not exceed 
2d. per unit, and, even at this rate, a careful analysis will 
show that in several of the largest direct current stations 
the margin of profit is very small. 

In single-phase alternating stations the outlook is still 
less favourable. When the motors are run directly on the 
lighting network the above objections still apply with the 
further ones that : 

l. The price of current to compare favourably with 
direct current and gas must be still further reduced to com- 
pensate for (7) the lower efficiency of alternating current 
motors; (5) their low p. f. (if the charge is based on the 
demand) unless expensive condensers be used; (c) for the 
extra cost of continuous running necessitated by the 
difficulties of starting. 

2. The heavy starting current and consequent reactive 
drop on the transformer makes good regulation at con- 
sumers’ terminals, and in a small station at the generatcr 
terminals, very difficult. 

3. With generators possessing a very bad wave form it 
is sometimes impossible to get the motors to run at all or 
only with excessively poor torque, unless there is a large 
non-inductive load upon the generators. 


Lighting 
circuit, 


Transformers not shown, 


When all these facts are taken into account it would be of 
interest to know whether the motor supply of single-phase 
stations working under average conditions is really being 
run at a profit, or whether the lighting consumer is paying 
for the loss. 

It was recently suggested in your columns to use a M.G. 
and battery for the purpose of supplying power usere. Now the 


M. G. and battery is of the greatest use in a variety of ways 
in alternating current stations, such as exciting or supplying 


the day load on Sunday and other times of light load, but as 
a means of supplying power to the outside, except in the 
smallest quantities, it is not financially successful. The 
average watt-hour efficiency of a battery spread over several 
years cannot be taken as more than 70 per cent., while 
75 per cent. is about the all-day efficiency of the M.G. To 
this must be added the losses in distribution, so that less 
than 50 per cent. of the current generated gets paid for. 
Hence, again assuming 2d. a unit as the price, the total cost 
of generation must not exceed 1d., including the extra wages, 


` repairs, depreciation and interest upon the M.G. and battery 
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and direct-current mains, in addition to the share of similar 
charges upon the main generating plant, and with the cost 
of generation which is found in the average central station, 
it will be found that the margin for profit is very small. 

As a matter of fact, the business is bardly worth having 
excepting in those cases where, for special reasons, a higher 
price can be obtained or an exceptionally large and steady 
motor load can be had. An interesting solution of this 
problem, of which I have recently met with several examples 
in the States, consists in supplying a third or power wire 
from a three-phase generator, one of whose windings is con- 
nected across the single-phase bus bars, the system bearing 
some resemblance to a mono-cyclic one, The lighting 
branch, which usually proves the greater part of the load, is, 
under ordinary conditions, unaffected by the operation of the 
motors. While the motor load is small it is possible to 
dispense with a steam engine, using the three-phase 
generator as a motor simply, and by this means a fairly 
constant supply is given in many American plants which 
have only one steam-driven three-phase generater. The 
three-phase machine may be star or triangle wound. 


T. H. Minshall. 
Electricity Works, Croydon. 


Information Wanted. 


Could yon, or any of your readers, kindly give me the 
following information :— 

À central station is situated at 4, as in thediagram below. 
It is required to supply electricity from it to a tramway 
company at the point B, a distance of two miles, and also at 
intermediate points between A and ß. What objection (if 


any) would there be to transmitting the current from 4 to B 
by the three-wire system, supplying the portions of the tramway 
indicated by dotted lines from one outer, and those shown by 
the continuous lines from the other, the rails being used as 
the middle conductor? The principal traffic would be within 
a 14 miles radius from B. In such a system should there be 
any difficulty in balancing? 
Silex. 


Localisation of High-Resistance Breaks. 


With reference to the article by Mr. J. Rymer Jones, 
on “ Localisation of High-Resistance Breaks,” Mr. Jones 
appears to be unaware that the method he describes is 
practically the same as the method given by me on 
page 308 of the second (1881) edition of my * Handbook of 
Electrical Testing,” and in all subsequent editions (page 504, 
sixth edition), Mr. Jones has doubtless elaborated the 
method in a very practical manner, and has thereby 
increased its utility ; and putting the formula, as he has, in 
the form of tables is doubtless an advantage. Mr. .Jones 
claims that the method is very suitable for the localisation of 
high-resistunce breaks ; he says on page 961, “ The higher 
the fault resistance the greater the charge in the cable, 
because the potentials in the cable portion of the circuit 
are higher. Moreover, the higher the fault resistance the 
more cells may be used to increase the charge. It will, 
therefore, be seen that a high resistance tends to increase the 
efliciency of the localisation, which depends on the charge 
being large enough to be accurately measured." 

Mr. Jones has, I think, fallen into error in making this 
statement ; the bare assertion is doubtless correct, but the 
premises are not. There are in the test, two important 
factors which both require to be accurately known, viz., the 
resistance R/ (figs. 1 and 2), and the chargeT A B / ; but 
although it is true that the higher R / the greater is T A B f, 
yet Mr. Jones appears to overlook the important fact that 


when R / is very high, then any variation in its value but 
very slightly varies T A B /, or what amounts to the same 
thing, a very small error in measuring the value of T 4 B /, 
makes a very large error in the determination of the pro- 
portion which A B is of R J. | 

Thus, for example, the value of T a 5 / would be but little 
larger (4 per cent. only) if the resistance of the fault were 


100 times that of the cable, than it would be if it were only 


10 times that of the cable, so that in both cases the 
accuracy with which T A 8 / could be measured would be 
practically the same. But when we come to calculate 
the value of a n either by a formula or by means of tables 


(which, of course, are only formule put in tabular form), 


then it will be found that, say, a 1 per cent. error in the 
value of T A B / will make a much greater error in the 
worked out value of «a R when the resistance of the fault is 
100 times that of a 8 than when it is only 10 times, and if 
the fault has a still greater resistance, then the error in the 
value of a B will be greater still. 

We, in fact, gain something from the fact of T A B ¢ being 
large, but we lose very much more from the proportion of 
the fault resistance to the cable resistance being large. 

It is an axiom in every form of test that unless a certain 
proportion exists between the various elements of the test, 
then accuracy cannot be ensured. If we depart from this 
proportion then what we gain in one way we more than lose 
in another, and this applies to the test Mr. Jones describes, 
just as much as it does to other tests I brought this 
fact very prominently forward in my * Handbook of Elec- 
trical Testing," but in the particular case of the test which 
is similar to tbat of Mr. Jones, I did not deal with the 
* Best ronditions for making the lest," though there would be 
no great difficulty in doing so. 

H. R. Kempe. 


Engineer-in-Chicf's Office, 
General Post Office. 


The British Press and British Industry. 


In reply to your correspondent “ E. J. F.“ in your issue 
of the 81st ult., replying to my letter of the 24th ult., and 
after taking into consideration the many side issues that may 
arise through this controversy, I have decided not to enter 
into & lengthy correspondence on this subject, and to reply 
to every correspondent who thinks I am wrong: My 
impressions are my own; they might be right or they 
might be wrong. I constantly study the British Press, and 
know the kind of men they are who control some of the most 
influential journals in the provinces ; and I also know the 
manners and methods of British engineers—mechanical 
and electrical. The point in dispute is not the character 
and quality of the work turned out by our manufacturing 
firms, but the time in which the work is done and 
the way in which orders are tendered for. "This subject 
finds, curiously enough, a singular flood of light thrown 
upon it in the controversy between Sir Alfred Hickman, M.P., 
and Lord George Hamilton. The case of the latter, if I 
understand him rightly, is this: American firms are not 
superior to the British in the character and quality of the 
work turned out, but they are more disposed—more anxious 
—to try and please their customers. Once having found 
out what the customer wants, they are positively keen to 
submit new and improved designs, calculated to reduce time 
and labour, at cheaper prices. To no Englishman does 
cheaper price in itself make any appeal; but when lower 
figures are accompanied by a very obvious desire to serve the 
customers in other directions by improved machinery, the 
said customers must be pardoned if they do give the American 
contracts better consideration. 

It is all a matter of business. My opinion, rightly or 
wrongly, is that our manufacturers are too stiff; they decline 
to look at what is coming to-morrow as well as what is on 
for to-day. The British Press understand this attitude far 
better than some of us think, and in trying to show us 
technical people the error of our ways, they are, E maintain, 


doing a real and substantial service. 
T. W. Sheffield, 
Manchester, June 11th, 1901, 


* 
* ~~. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—The case of A. W. B.- 


Pearson, electrical contractor, 81 and 82, Palmerston Buildings, 
E.C, came before Mr. Registrar Brougham, at the London Bank- 
ruptcy Court on the 7th inst. in relation to the public examination 
of the debtor. Mr. C. A. Pope, Assistant Receiver, reported that 
since the proceedings had been instituted the debtor had committed 
suicide, and his Honour ordered the examinatiou to be adjourned 
sine die. No statement of affairs has been lodged, but when the 
debtor attended upon the Official Receiver for his preliminary 
examination, he roughly estimated his liabilities and assets at 
£16,000 and £6,000 respectively. He then stated that he com- 
menced the business of an electrical contractor in 1898, under the 
style of Pearson & Co. He entered into contracts with the 
London County Council and other public bodies, and had also 
been interested iu various patents and secret processes. Among the 
number were Eborine (a vulcanite substitute), a rotary engine 
pump, a patent switch, an artificial india- rubber, a method of treat- 
ing waste cork, &c., for the manufacture of flooring, paving, «c., 
and a dry cell. He bad been concerned in accommodation bill 
irausactions with certain firms, who are also in the Court, aud whose 
acceptances he discounted at 1 per cent. generally above the Bank 
rate. To the failure of those and other firms to meet their accept- 
ances at maturity the debtor attributed his insolvency. 

The first meeting of creditors was held last Tuesday at the 
London Bankruptcy Court of Alfred Mavor, electrical engineer, 
and a member of the Whitehall Club. The debtor states that from 
1889 to 1896 he acted as the general manager of the Fowler-Waring 
Cable Compauy, and in the latter year he took up the position of 
managing director of a company at Northfleet at a remuneration of 
41, 200 a year. The company went into liquidation in 1898, and its 
property was purchased by the late Lord Wantage, who employed 
him as superintending engineer at a salary of £750 per annum. 
That arrangement continued for about a year, when the works were 
shut down by Lord Wantage, who gave him an option to purchase 
them. Since that time he has been solely engaged in endeavour- 
ing to form a company to take over his interest in those branches of 
the electrical trade and industry in which he has been trained 
and occupied. The debtor adds that he has acquired certain 
options over patents for electrical cables and accumulators. He 
has no other assets, and the liabilities roughly amount to £2,500. 
In the absence of any offer, the case was left in the hands of the 
Official Receiver to be wound up in the ordinary course of 
bankruptcy. 


Dissolution. — Messrs. F. B. Nicholson and W. H. 
de Winton have dissolved partnership as and from March 
30th, 1901. Mr. Nicholson will continue to carry on the 
business under the style of Nicholson & Co., at 53, Victoria 
Strect, as heretofore, and will attend to debts. Mr. W. H. de Winton 
will carry ou business ou his own account at 53, Victoria Street, 
Westminster. 


Book Received.— The Induction Motor.“ by B. A. 


Behrend. New York: Electrical World and Engineer. $1.50. 


Catalogues aud Lists, —Messrs. Mavor & Coulson, 
Limited, of Glasgow, have brought out a new issue of their illus- 
_ trated catalogue. Every care has been taken to obtain the best 
results of the illustrator's art for showing their generators as they 
appear coupled to different ty pes of engines for supply to Birken- 
head, Blackburn, Glasgow, and various other Corporation electrical 
nndertakings. Dimensions, sketches, and information in tabulated 


form are given relating to bipolar, multipolar C.C. dynamos manu- 


faotured by them; a series of pictures show some of the applications 
of electric motors for driving pumps, &c.; details of C.C. multi- 
polar open and enclosed type motors; switchbosrds, motor-starting 


and other switches; portable drills and deck planers; projectors, © 
coal cutters (Hurd's), and the firm's C. C.“ concentric wiring system 


and fittings therefor; all of these are placed before the trade in a 
very presentable form, with handy thumb index. ' 

The B.T.H. Company’s pamphlet, No. 96, is a full and illustrated 
list of their rheostate for generators and motors. No. 97 describes 
electrically-driven ventilating fans and blowers. 

The Hoshor-Platt Company, of New York, have sent us a cata- 
logue, in which locomotive coaling stations, as arranged with J. C. 
Hoshor's noiseless gravity bucket conveyor, are explained by letter- 
press and a number of outline drawings. | 

The International Electric Company is issuing monthly leaflets, 
bringing its latest improvements before the notice of the trade. 
The “ plane ” all-china H.V. switch, the water-tight telephone con- 
necting box for traction work, and other things, are shown in the 
first of these lists. 

Messrs. Hedges, McKrell & Co., Limited, of Barbican, have 
issued a net trade list of their electric lighting fittings and acces- 
sories. 

Messrs. Julius Sax & Co, Limited, send us a trade list of their 
high voltage electric lighting accessories. Most of the articles shown 
therein are registcred designs. 


Copper Sulphate.—We have received samples of this 
useful substance from the Birmingham Copper Sulphate Company, 
who inform us that they manufacture “copper sulphate of absolute 
purity (100 per cent. and over)" We do not quite understand how 
the degree of purity can exceed 100 per cent, but the specimens 
appear to be clean and of good quality. 


Fire.— About midnight on Thursday last week a fire 
broke out in the electric accumulator works of Messrs. Rooper and 
Co., Backwalls, South Stafford. It originated, it seems, in the 
room where the electric batteries are charged, and the building was 
soon alight. The Stafford Fire Brigade were early on the spot and 
played upon the flames, but their efforts were hindered by the 
fumes emitted from the acid. They managed, however, to cut 
through the roof, and so kept the fire from another room where 
there was a quantity of sulphuric acid stored. Damage to the 
extent of between £500 and £550 was done. 


Installation Work in the Eastern Counties.—The 
installation of the electric light into Norfolk County Asylum at 
Thorpe has been entrusted to Messrs. G. N. C. Mann & Co., of 


: Norwich and Lowestoft, the cost being nearly £4,000. The same 


firm also has in hand the electric lighting of Suffolk County Asylum 
near Ipswich, the new Technical Institute, Norwich, &c., as well as 
complete installations for the electric lighting and water supply of 
some half-dozen country mansions in the Eastern Counties, com- 
prising engines of various sizes and types from 5 up to 20 H.P. 


Schmidt Superheating.—Schmidt's Superheating Com- 
pany, Limited, of Broad Sanctuary, S.W., have just received 
advices from their German office that one of the principal Italian 
railway company's has ordered a locomotive engine working with 
superheated steam under the Schmidt patents with a view to the 
adoption of the system on their lines. The Schmidt Company's 
joint general manager, Mr. T. Perceval Wilson, who for a con- 
siderable number of years was chairman and managing director of 
the firm's predecessors in business, Messrs. Easton, Anderson and 
Goolden, Limited, is now in America in connection with the dis- 
posil of the Schmidt patents for that country and for Canada. 

Messrs. Easton & Co., Limited, have received from the British 
Xylonite Company, Limited, for delivery at their Brantham 
works, near Manningtree, Essex, for two 300-rnm.P. horizontal 
tandem compound condensing engines, to run at 140 revolutions, 
in conjunction with a Schmidt patent direct-fired superheater, 
which will superheat the steam for the engines to 700° F. The 
engines will also be fitted with the Schmidt patent receiver 
superheater, and the guaranteed steam consumption is 10 lbs. per 
1.H P.-hour. 


Smoke,—At the Manchester City Police Court the 
Clayton Engineering and Electric Construction Company, Limited, 
Crabtree Laue, has been fined 60s. and costs for committing a black 
smoke nuisance. 


Trade Announcement.—Mr. Ernest Roberts, electrical 
engineer, &c., notities that owing to extension of business he recently 
moved into larger premises at 6, Holborn Place, W.C. 


ELECTRIC LIGHT AND POWER NOTES. 


Beckenham.—<At a meeting of the U.D.C. on Monday 
last it was reported that a letter had been received from the British 
Insulated Wire Company, agreeing to charge 2d. per unit for energy 
supplied to motors, with a reduction to 14d. per unit where so used 
on an average for six hours aday. The company also agreed to 
reduce the charge for energy to the Technical Institute and Public 
Baths to 44d. per unit. The Council decided to approve these 
terms. 

On Wednesday last week a L.G.B. inquiry was held at 
the D.C. offices, Beckenham, respecting an application from 
the Council for leave to borrow 1£20,000 for the purpose of 
extending their electric lighting machinery and cables. Mr. R. P. 
Wilson,.the Council's electrical engineer, gave evidence with regard 
to the proposed extension, which had been rendered necessary by 
the increasing demand for the light. There was no opposition. 


Birkenhead.—At the monthly meting of the T.C. last 
week on electrical matters, a scheme of the Watch Committee was 
confirmed to substitute arc lamps for gas in certain main streets. 
This will require 42 arc lamps, at a capital expenditure of £1,844. 
The annual cost of lighting by the new lamps will be £891, as 
against £713 at present. 


Brad ford.— he Corporation has agreed to allow Messrs. 
Bennis & Co., Limited, of Bolton, to fix one of their mechanical 
stokers to a boiler at the electricity works, by way of experiment in 
regard to the prevention of smoke and economy of working. 


Cardiff.—In view of the contemplated change of the 
supply system to direct current, Mr. Ellis has reported to the 
Lighting Committee in favour of a revised scale of charges, which 
is under consideration. 


Crewe.—The T.C. is to apply for a £5,000 loan for 
electric lighting purposes. To the end of March £27,056 had been 
expended, and after adding other liabilities incurred there was 
£4,364 to be provided above the £35,970 already sanctioned. It is 
stated that so far there has been a profit of £25 on the working. 


Dublin.—The application of the Corporation to the 
Board of Works has elicited a reply stating that before the loan of 
£254,500 can be considered, it will be necessary for the Corporation 
to clear up the instalments due on former loans, which have been 
allowed to accumulate. At the came time, it is not thought likely 
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that the Board of Works will really refuse to grant the required 
loan. 

At & recent meeting of the E.L. Committee 59 tenders for 
No. 5 and No. 6 Sections of the contract for lighting the city 
were received and opened. The work will be done well within 
the estimate for these sections. 


Dundee,—The city electrical engineer, Mr. Tittensor, has 
recommended the experimental adoption of the Smokeless Chimney 
Company's system at the electricity works. 


East London, Cape Colony.—The Corporation is 


advertising for an electrical engineer, salary £200 per annum. 


Elland.—The D.C. is about to proceed with the prov. 


order obtained two years ago, and is considering a £10,000 scheme. 


France.— The electric power installation at the works of 
the Société des Acieries de la Marine et des Chemins de Fer, at 
Boucou, France, has lately been considerably extended. M. Henrion, 
of Nancy, has put down two 150-kw. steam dynamos. The works 
are lighted throughout by electricity, and the bulk of the machine 
tools are electrically driven. 


Halifax.—The Electricity Committee has decided to 
supply motors to local business men at a yearly rental of 10 per 
cent, on the capital cost, and to supply energy at the price:of 2d. 
per unit. 


Hampton Wick.—In reply to the U.D.C., the London 
United Tramways, Limited, state that they are not in a position to 
go into details as to the supply of current for electric lighting as 
originally proposed by the company, and the matter has been 
adjourned pending further information. 


Hoylake.—Mr. H. P. Boulnois, L.G.B. inspector, held 
an inquiry at Hoylake on Thursday of last week, respecting an 
application made by the Hoylake and West Kirby U.D.C., for 
power to borrow £13,500 for the extension of the electric lighting 
works and cables in the district. It was stated that the Council 
had just completed the works and cables as originally designed, in 
respect of which the L.G.B. had sanctioned an expenditure of 
£27,000. Applications had been received for over 6,000 lamps of 
8 c. P., which very nearly came up to the total available supply. 
The final cost, if the Council carried out the works as intended, 
would be about £40,500. By the additional expenditure the 
capacity would be increased from 7,000 to 14,000 8-c.». lamps, 
and it was anticipated that during the winter 10,000 more con- 
nections would be made. Mr. T. L. Miller, consulting electrical 
engineer to the Council, described the existing machinery and the 
plan of the mains, and Mr. T. Foster, district surveyor, gave par- 
ticulars of the new buildings. 

On Saturday afternoon last the new electric generating station, 
equipped by the Urban District Council, was formally opened. The 
chairman and members of the Council, and a number of residents 
who had been invited to witness the opening, assembled in the 
generating house, aud after an informalinspection of the machinery, 
Mr. Miller gave a description of the machinery and of the method of 
working. He said that they had, up to the present, a very fair demand 
for energy. He asked the chairman of the Council to declare the 
undertaking open and to accept a small case containing a key, which 
he handed to him, as a memento of the event. Mr. George Wali, 
chairman of the Urban District Council, said he had great 
pleasure in accepting a memento of that interesting ceremony. 
He had to confess that when the lighting scheme was broached, he, 
and many others, thought it was somewhat previous for the district, 
and that it was too early to do such a work. Some of them thought 
otherwise, so they were there that day with those magnificent 
works. With the applications they had had already, it would be a 
paying concern from the first. They did not guarantee that, but 
they hoped it would be, and that it would be a very great boon to 
the rates and to the district. The chairman then proceeded to set 
the machinery in motion. The company were then conducted 
through the different parts of the building by Mr. Miller and Mr. 
Ernest Marples, the manager and engineer of the station. After 
the inspection, the chairman of the Urban District Council 
entertained the members of the Council and & number of 
friends to luncheon at the Royal Hotel, Hoylake. The 
Chairman, in responding to a toast, said that, as a self-governing 
body, they were just then about 10 years old. They had 
grown almost out of nothing, and he would not weary them with 
the figures he could give them as to the new roads and streets which 
had been built during the last 10 years, but the Council knew; in 
the last 10 years the district had increased in rateable value from 
£25,000 to 465,000. It was clearly the duty of the governing body 
of such a district to develop its resources to the fullest extent. 
Buch a district must grow, and if the development were not on 
proper lines, the result would only be confusion. They had pro- 
vided broad streets, promenades, and a marine lake during the last 
10 years.. Nowthey bad embarked on a new enterprise, and nad risked 
the ratepayers’ money on the new undertaking. They found that 
other authorities were providiug the new light, and that it had been 
satisfactory, and they found that they must move with the times. 
They had moved with tre times, and had started with a modest 
plant, and they found that before opening they had almost as many 
consumers as their modest plant could supply, and they had had to 
make arrangements to meet the wants of consumers. "They started 
with an installation capable of supplying 7,000 lamps, and had got 
consumers to the extent of 6,090 lamps already, with which the 
undertaking should about pay its way ; but without much additional 


expense they were increasing the installation to 14,000, and 
they hoped by next winter to have 10,000 lamps connected, 
and with such figures they would be in a position to pay their 
way. It was rather soon to say what they were going to do 
with the profits, but they hoped the profits would be a relief to 
the general body of the ratepayers. They must not only think of 
those profits in the rate books, but that visitors would go elsewhere 
if greater inducements were offered to them. In the opinion of 
the Council, the provision of the light was doing much for the 
district. Various other toasts followed. | 
We shall give some notes of the plant next week. 


Kingstown.—The U. D.C. has adopted a proposal that the 
L.G.B. should be asked to sanction a loan of £50,000 for the purpose 
of electric lighting. 


Leigh.—The Tramways and Electricity Committee has 
decided that from March 31st last electricity supplied for 
power purposes be charged for at the rate of 3d. per B. of T. 
unit for the first hours use of the maximnm demand, and beyond 
that quantity 3d. per unit. 


Liverpool.—At the inquiry re loan last week it was 
stated to the inspector, Mr. H. P. Boulnois, that the electrical 
energy produced by the old company in 1895 was 1,352,511 units; 
last year, under the Corporation, 114 million units were produced, 
aud the estimate for the present year was 20 millions. Consumers 
had increased from 1.300 to 3,450, and lamps had largely increased 
in number, while the price charged bad been greatly reduced. 
The £300,000, for the borrowing of which powers were sought, was 
needed for developments during the next twelve months. 


New Malden.— The U.D.C. has decided to approach the 
local authorities at Kingston and Wimbledon for terms as to a 
supply of electricity for street lighting, the proposals made by Mr. 
Warden-Stevens on behalf of a company having been declined. 


Newcastle-upon-Tyne.—In an interesting report on the 
supply of electricity in the city, Mr. Mordey recommends that the 
purchase of the existing systems be proceeded with at once, as, 
owing to the multiplicity of systems in progress or in operation, 
there will be great difficulty in doing so at a later date. 


Newport.—The balance-sheet issued by the E.L. Com- 
mittee shows that the gross profit upon the electric light supply 
last year was £2,557, but the interest and repayment of si g 
fund amounts-to £5.322, so that there isa deficiency to be met out 
of the rates of £2,765, against a net profit of £403 in the previous 
year. The deficit is mainly due to an increase in the coal bill by 
£1,774, due to high prices at which contracts were let, the increase 
in the coal consumption only being 160 tons. In addition, there is 
an increase in the interest and sinking fund account for the year of 
£1,663 due to the large repayments for new machinery. 


North Metropolitan District (East Middlesex).—The 
District Councils of Tottenham, Edmonton, Wood Green, Southgate, 
and Enfield, whose joint scheme for the promotion of an electricity 
Bill recently fell through, now propose to hold a conference to con- 
sider the new position of affairs. It is probable that each district 
will go for a prov. order. 


Northwich.— On Thursday last the new bridge over the 
Weaver, at Winnington, worked by electric power, was success- 
fully operated for the first time. The bridge was designed by and 
built under the supervision of Mr. Saner, engineer to the river 
Weaver Navigation ; it gives access to the loading wharf of Messrs. 
Brunner, Mond & Co., chemical manufacturers. The bridge is 90 ft. 
long, 10 ft. wide, weighs 50 tons, and is worked by a 6H. . motor. 
The trials were in every way satisfactory. 


Portsmouth.—At an inquiry held on Friday last by 
Mr. R. H. Bicknall, M. I. C. E., IL. G. B. inspector, into an application 
fora loan of £32,000 for new boilers, new boiler house, feeders and 
necessary small extensions, over a period of 12 months, it was stated 
that in March last the equivalent of private supply was 87,528 8-c.P. 
lamps, and there were 264 arc lamps for public lighting. The total 
possible output is now 1,836 Kw., including a spare set of 500 xw. 
During last winter the maximum demand was 1,506 Kw. 


Romford.— On the proposal of Mr. Fletcher, the ques- 
tion of utilising the powers conferred upon the Council by the pro- 
visional electric lighting order was referred to the Parliamentary 
Committee for consideration and report. l 


St. Helens.—According to the balance-sheet of the elec- 
trical department for the past year, a profit of £1,220 was shown. 
After wiping off £666, deficit from the previous year, a net profit for 
the two years of £554 was shown, which will be carried to the 
reserve fund. The Electricity Committee have resolved to apply 
for permission to borrow £10,000 for additional plant for traction 
purposes, and £16,500 for lighting. 


Salford.—The T.C. has decided to replace the maximum 
demand system of charging by a uniform rate of 44d. per unit for 
lighting and 2d. for power. 


Sheffield.—The accounts of the electric supply depart- 
ment show a net profit of £4,048. The accounts of this department 
cover a period of 15 months. During that period the total expendi- 
ture was £92,609 7s. 3d. (the main items being £21,767 for plant and 
machinery, and £52,815 for mains and services). The total income 
was £41,939, being an increase_of £18,597 over the year 1899 
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Comparing the gross profits with 1899, the sum is £11,632 more, 
which is encouraging, as the average price per unit for 1900 and 
1901 is only 3:30d., as against 3:98d. in 1899. It is doubtful if such 
satisfactory results will be obtained next year, because of the 
probable unproductive expenditure of capital during the change- 
over of the system to 50 periods. 

The E.L. Committee recommends that the salary of Mr. S. E. 
Fedden, the general manager of the electricity department, should 
be increased from £500 to £600 per annum. 


Shrewsbury.— The T.C. has decided to make application 
to the L.G.B. for sanction to raise a loan of £16,526 for additional 
cables, works and machinery for the extension of the electric light 
undertaking. 


South Shields.—The applications for the electrical 
engineership were reduced by the Committee to five, who were to 
appear before a meeting on Tuesday. 


Teignmouth.—The electric lighting prov. order will be 
allowed to lapse by the U.D.C. 


Hungary.—It has been decided by the Hungarian State 
Railway authorities that all the principal railway stations in 
Buda-Pesth shall be lighted by electricity. The first installations 
will be made at Franzstadt and West stations, and at the Danube 
goods station. 


Waterford.—The County Borough has retained Messrs. 
Lacey, Clirehugh & Sillar to furnish a report on electric lighting. 


Winsford.—The B. of T. has informed the U.D.C. that 
it has no power to grant an extension of time, and of ita intention 
at the expiration of the lighting order to consider the question of 
its revocation. 


Wolverhampton.— The annual report of the E.L. 
Committee shows that the total expenditure on the undertaking up 
to March 31st last is £92,280. Of this the chief items are— 
buildings, £13,533; machinery, £22,030; mains and cost of laying, 
£22,029; meters and electrical instruments, £6,915. The total 
capital expenditure during the financial year just ended was 
£18,217. The sale of energy has realised a total of £9,953, and 
public lighting (street arc lamps) £1,275. "These, together with 
other items, brought the total income up to £11,471. The revenue 
account for the year shows a loss of £131, partly due to an 
expenditure of £546 out of the revenue on the “ change-over,” 
partly to the reduction of the price per unit. The number of lamps 
connected increased by 344 per cent., and the units sold by 31 per 
cent. during the year. 


Woolwich.—The Borough Council has given notice of 
its intended purchase of part of the undertaking of the Blackheath 
and Greenwich Electric Light Company. 


, 


ELECTRIC TRACTION NOTES. 


Birkenhead.—A recommendation from the Electrical 
Tramways Committee that double tracks should be provided instead 
of single tracks in specified streets, and tbat sanction should be 
obtained from the B. of T. to borrow £13,000 for 15 additional cars; 
47,500 for extra generating plant, and £1,000 for machinery and 
fittings fot the north-end depót, was adopted by the Council. 


Bootle,—The first annual report of Mr. W. R. Wright, 
borough electrical engineer, fur the year ending March 31st, shows 
that in regard to public lighting, there were 36 lights erected when 
the works were taken over, and since that period 107 arc lamps had 
been added, an increase of 71. There was also an increase of 490 in the 
incandescents used for public lighting, and 3,750 for private lighting. 
The last figures were not thought to be entirely satisfactory. That 
people, however, were gaining confidence in the department was 
shown by the number of recent applications. Referring to the 
tramways, it was pointed out that there were 55 cara in use, the 
units consumed being approximately 2,000 perday. In consequence 
of the constant breaking down of the insulation of the mains, 
arrangements have been made with the contractors to subject the 
whole of the maina, as laid by them, to a test by applying a 
pressure of 1,000 volts between all mains and earth, and so breaking 
down all weak places. Although there was an estimated deficit of 
£1,800, the result was full of encouragement. The plant put down 
had been capable of dealing with a large tramway load, but only 
had a small load up to October last. Liverpool expected to take 
some 700,000 units per annum. So far this year they had taken 
&bout 395,000, or about half, so that the plant had been practically 


idle for the half year. The coal bill seemed heavy, but it must be' 


remembered that the borough was buying in a very expensive 
market. The contract expired in June. The contract ought to be 
reduced by about one-third, making the cost 6d. instead of 9d. per 
unit. This would be further reduced by the extended tramways 
load and public lighting requirements. 


Bradford.—The City Council on Tuesday discussed at 
some length a proposition of the Tramways Committee, That the 
Demerbe type of rail be used in all forthcoming tramway work, 
excepting the reconstruction of the Manchester Road line, as to which 
it is already arranged that girder rails shall be used." A number 
of members objected to the resolution as binding the Corporation to 


the use of the Demerbe rail for all time to come, and the chairman 
of the Committee agreed to an amendment making his proposition 
apply only to tramways now contemplated. In that form it was 
carried. A very large and rapid extension of electric tramways is 
contemplated. 


Canary Islands,—The Board o, Trade Journal says 
that H.M. Consul for the Canary Islands reporta that the electric 
railway from Santa Cruz to Laguna, which has been in course of 
construction during 1900, is now completed and has commenced 
working. The railway will doubtless prove a great boon to the 
inhabitants of both towns. The idea is to carry it on to Orotava, 
the well-known health resort on the north side of the island, thus 
bringing the three towns within easy reach of each other. The rail- 
way has been built by a Belgian syndicate, who obtained a concession 
from the Spanish Government for 60 years. The capital involved 
in the scheme is about £64,000. Most of the material has been 
imported from Belgium and Italy. (Foreign Office, Annual Series, 
2,605.) 


Cardiff.—Certain roads which run under railway arches 
will bave to be lowered if double-decker cars are employed, as the 
B. of T. requires a distance of 6 ft. 6 in. between the roof and the 
bridge. When the question came before the T.C. on Monday, a 
long discussion took place, and eventually the report was referred 
back for further consideration. Mr. Ellis, the electrical engineer, 
said that if single-deckers were adopted the cost of running would 
be practically the same as for double-deckers, while the carrying 
capacity would be only one-half. 

The question of English versus foreign rails for the tramways 


also came before the same Council meeting. It appears that in 


October last year the Council decided to advertise for 2,000 tons of 
British manufactured rails, and Mr. Veall now moved that the 
tenders be open to British and foreign firms, each person or firm to 
state the place where the rails will be rolled. Mr. Frank Fox 
seconded, and pointed out what the town had saved in giving the 
previous contract to Dick, Kerr & Co., those rails having been made 
abroad. British manufacturers were unable to compete because of 
the heavy rents and royalties they had to pay, and the preferential 
rates given by the railway companies. Alderman Sir Thomas Morel 
stated that German manufacturers were able to compete with 
British because they used inferior ore. The result was that the 
rails were not equal to those made in this country, and ‘especially 
in Wales. Two years ago steel manufacturers were exceedingly 
busy, but the reason why they could not tender was that the 
Corporation asked for rails 60 ft. long. Now, Mr. Harpur stated 
that he would be satisfied with & 45-ft. rail. Dowlais, Cyfarthfa, and 
Ebbw Vale were prepared to accept orders. American engines had 
turned out badly, and steel plates delivered at Belfast had been 
rejected because they would not pass Lloyd's test. Alderman 
Trounce and Mr. John Jenkins and Mr. F. J. Beavan strongly 
opposed the motion. Mr. Norman did not think the Council was 
justified in bolstering up British industries at the expense of the 
ratepayers. Mr. Chappell questioned whether the rails made 
abroad were properly inspected. After several other members had 
spoken, Mr. Veall replied. Mr. Harpur had told them, he said, 
that he would not wish to have better rails than those supplied by 
Dick, Kerr & Co. They were inspected both during and after 
construction by English inspectors on behalf of the Corporation. 
He failed to see why the tramway committee should be burdened 
with £5,000 more than was necessary. 

We gather from the Western Mail that the motion was defeated 
by twelve votes to six. "Tenders will therefore be confined to 
manufacturers in this country. 


Chiswick.—At the meeting of the U.D.C. last week 
(Wednesday) notices were read from the Middlesex County 
Council and from the London United Tramways, Limited, of their 
intention respectively to apply for light railway orders affecting the 
district, and asking for information with regard to the Council's 
own intention to apply for an order. After a long discussion it was 
resolved to oppose the County Council's scheme and to proceed 
with the U.D.C.'s application. 


Crewe.—The British Electric Traction Company has 
given notice of its intention to apply to the Light Railway Com- 
missioners for an order authorising the construction and working of 
light railways at Crewe and Haslington. 


Darlington.—The T.C. is applying to the Light Rail- 
way Commissioners for powers to construct and work light tram- 
ways in substitution for the present Darlington tramways. 


. East and West Molesey.—At the last meeting of the 
U.D.C. it was reported that the Surrey County Council had come to 
terms with the London United Tramways, Limited, with regard to 
their Bill, but it appeared that the County Council bad not done 
anything with regard to the widening of the bridges over the Mole 
and Ember in the Council's district; and it was alleged that the 
County Council's agreement had been come to in consequence of a 
misrepresentation by the company that the question of bridges, 
which are only 18 ft. wide, had already been settled as between the 
U.D.C. and the company. The County Council subsequently pro- 
mised “moral support" in the matter of the desired widenings. 
Before coming before the Committee the compauy have agreed to 
all the demands of the U.D.C., allowing double lines and widenings 
to the full statutory width, wood paving, and the widening of thc 
bridges to 45 ft. The company also grant a wayleave of £100 per 
annum on the Council waiving the purchase clause. 


France.—A commission has just been nominated by the 
Prefectorial Administration for the study of an electric tramway 
from St. Pierre de Boeuf to Givors. 
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Gateshead.— The Gateshead Tramway Company opened 
a new section, and commenced to run the new line of tramcars on 
the oth inst. from Wellington Street to Sheriff Hill. 


Glasgow, — The sale of Corporation tram-horses has 
been resumed this week. 


Germany.—4A series of trials have recently been made 
for running omnibus trains by means of accumulators on the 
Ludwigshafen and Neustadt, and the Ludwigshafen and Worms 
liues—the former of 30 kilometres, and the latter of 22 kilometres. 
The rolling stock comprises four automobile carriages, each provided 
with two electro- motors excited in series, and with accumulators of an 
initial capacity of 225 ampere-hours. Each of these carriages can 
err’ 120 persons; one trailer car is attached to each, capable of 
sat ig 50 people. The accumulators are placed under the seats. 
Each auto-car is provided with a battery of 150 cells. The experi- 
ments already made have proved that the positive plates of these 
accumulators can furnish the necessary tractive power for 70,000 to 
80,000 car-kilos, and the negative plates 35,000 to 40,000 car- 
kilos, the dead weight of the auto-carriages being about 45 tons. 
The construction and equipment of one auto-car costs about £2,670; 
ihe price per car-kilometre on the Ludwigsbafen and Neustadt 
line is estimated at £1 7s. approximately, and that of the seat- 
kilometre about 3d. 


Halifax.—The Tramwavs and Electricity Committee 
had a lively quarter of an hour at the last monthly Council 
meeting. The committee recently ordered 2,000 tons of tram rails 
and fish plates from the Lorain Steel Company in the United 
States, aud some time ago the Halifax borough engiueer (Mr.J Lord) 
sailed for America in order to witness the testing of the rails and 
plates. The Labour members of the Council wauted to know if it 
would not have been cheaper in the end to have given the order to 
an English firm Other members objected to any otticial being sent 
to a foreign country on such an errand without the Council's per- 
mission, and it was moved and seconded that he be not allowed to 
go. The Mayor: He has been in America some days. The chair- 
man of the Electricity Committee, Alderman Booth, explained that 
Mr. Lord's visit would prove of great service to the Corporation, 
and iu one item alone he would save double the cost of his journey. 
In reply to a question, the Alderman denied that Mr. Lord's visit 
had to do with the Salterhebble Lift" project, which the com- 
mittee wish to carry out, but which is opposed by the Council. 


Hiord,—A_ public inquiry was held on 7th inst. by Col. 
von Donop, into the D.C's. application for powers for borrowing 
£106,737 for tramways. 


Loughborough,—The T.C. has sealed an agreement 


with the Loughborough and District Electric Traction Company. 


The Corporation contributes £10,000 towards the Loughborough and 
District Light Railway. j 


Manchester, —The first section of the city electric tram- 
wavs was opened on 6th inst., cars being run from Albert Square to 
Cheetham Hill and Hightown. There was a large gathering of 
mayora and representatives of the numerous local authorities around 
Manchester. The Lord Mayor declared the car shed opened, and 
was presented with a gold key. The service was to be available for 
the public use the following day. 


Morecambe, —Ata U. D. C. meeting on 10th inst. a com- 
munication was read from Messrs. Heape & Ledworth, proposing 
that Parliamentary powers should be obtained for converting the 
present horse tramway system at Morecambe into one electrically 
propelled. The communication was referred to the Electric 
Lighting Committee. 


Neweastle.—The Newcastle Chronicle says that a return 
has just been issued to members of the Newcastle Tramways Com- 
mittee, from which it appears that when Parliamentary powers were 
sought for the construction of the new tramways, the total expendi- 
ture estimated was £614,250, and that the cost had now risen to 
£803,281. On the track itself, it is said, the Parliamentary estimate 
was £400,000 for forming aud paving the track; but it is now esti- 
mated to be carried out for £325,000—a fact which makes the 
increase in the other departments all the more serious. It is not 
easy to reconcile these statements with the original estimates as 
placed before the Council. The figures, as submitted by Mr. Hop- 
kinson, upon whose judgment the Committee and the Council 
relied, estimated that the whole system, track, boilers and 
engines and cars, all complete, could be furnished for £400,000, 
avd that estimate the Council adopted. The ratepayers were assu- 
redly led to believe it would be accomplished for this sum. 


Oldham.—The report of Major Druitt, R.E., Board of 


Trade inspector, upon his recent inspection of the Lees Road and 
Glodwick Road sections of the electrical tramways was read at the 
Oldham Tramways Committee meeting on Thursday last week. He 
fixed the speed at various rates along the routes, and remarked upon 
telephone wires crossiug the trolley wires without the latter being 
guarded. He recommended that the lines should not be certified 
until slipper brakes were provided for the cars. Mr. Hewitt, con- 
sulting electrical engineer, said there was very little in the report 
which could not b2 answered satisfactorily. The guard wires were 
all rizht now, and the slipper brakes were being provided. The 
borough surveyor aud Mr. Hewitt will frame a reply to the Board 
of Trade. 

The Borough Council last week sanctioned without discussion the 


advance in salary of Mr. S. W. Newington, borough electrical- 


engiueer, from £250 to £270 per annum. 


Ata meeting of the Electricity Committee the same night the 
following resolution passed by the Tramways Committee was 
read :—" That the Electricity Committee be requested to place the 
instalment of the plant which is now being laid down at the elec- 
tricity station at the service of this Committee for traction pur- 
poses.” The electrical engineer did not see that the request could 
be carried out. Had the application been made earlier in the year 
it might have been possible for them to so arrange mattera that it 
could be acceded to, but now they had taken fresh orders. The 
chairman said that he thought they should work the station to its 
fullest capacity, notwithstanding the contingency of possible break- 
downs. Hedesired to see most attention given to the running of 
the trams. The matter, after further discussion, was deferred to a 
further meeting. Later in the evening at the Council meeting the 
chairman of the Tramways Committee stated that he believed 
the Electricity Committee had sufficient power to run about 
22 cars. The former wished to have at least 16 cars running by the 
end of August, if not more. 

A lengthy discussion took place at the Council meeting respecting 
the proposed traffic bridge at Rhodes Bank. It is proposed to 
construct a new station on the other side of the railway to meet the 
increased demand for energy. The proposed bridge would go over 
the ground on which the new station is going to be erected, and 
divide the premises in half. Numerous contracts had been let by 
the Committee, and had the minutes not been adopted it would 
have meant a considerable delay. 


St. Helens.—At a meeting of the Tramways Committee,- 
the town clerk was instructed to apply to the B. of T. for per- 
mission to borrow £10,000 for additional electric traction plant. 


Salford.—The Tramways Committee of the Salford Cor- 
poration opened a new route on Monday, starting from Victoria 
Bridge vid Chapel Street to the Swing Bridge at the docks of the 
Manchester Ship Canal. 


Sedgley and Wolverhampton.—The British Electric 
Traction Company have now commenced the work of laying down 
and electrically equipping the line for the new tram service 
between Sedgley and the Fighting Cocks, the boundary of Wolver- 
hampton borough. | 


Shefhield.—The accounts of the Sheffield Corporation 
tramways undertaking disclose a highly satisfactory &'ate of affairs. 
34,370,763 passengers have been carried, as compared with 19,209,714 
for the preceding year. The horse traction sections showed a gross 
profit of £1,080 10s. With reference to the electric traction the 
gross receipts amount to £108,300 6s. 9d., and the gross expenditure 
to £60,733 18s. 11d., leaving a gross profit of £47,576 7s. 10d. 
After deductions for iuterest, repayment of loans, repairs and main- 
tenance, there is a net available profit of £21,817 17s. 2d. From 
this sum it is proposed to take £15,000 to be placed to a special 
fund to provide for renewals of track, rails, machinery, electrical 
equipment, &c, and this amount brings the surplus account up to 
£51,277 78. 7d. The amount handed over for the relief of the rates 
since the Corporation have had the tramways under their control 
amounts to £22,000. 


South Lancashire.— The South Lancashire Tramways 
Company have definitely decided to have the generating station for 
the whole of their 133 miles of electrical tramways at Atherton. It. 
was originally proposed to erect it st Leigh, but the Corporation 
baving withheld their consent to the construction by the company 
of branch lines through the popular parts of Leigh to Astley con- 
necting with Manchester and Hindley and with the Wigan routes, 
the company decided to change the position of their generating 
station. The new site at Atherton is very central for the system, 
which will unite Manchester, Liverpool, Bolton, Leigh, Wigan, and 
Warrington. | 


Staines,—The U.D.C., at a special meeting for the dis- 
cussion of the proposed Middlesex County Council scheme for a 
light railway from Staines to Hampton, decided to approve of the 
scheme generally, but to oppose on certain points of detail ia which 
the Council are concerned as property owners. As to the second 
proposed line from Staines to Hounslow, the Council decided to 
dissent from the proposals as affecting a strip of land forming part 
of Shortwood Common. 


Stourbridge.—The opening of the electric tramline 
through Stourbridge is close at hand, presuming the Board of Trado 
give the necessary permit. The line has been already tested by the 
passage of a car through High Street. 


Woolwich.—The Borough Council has adjourned the 
consideration of the proposal of the Auxiliary and Light Railways 
and Tramways Company to construct a line from Woolwich to 
Eltham, and has decided to approach the London County Council 
on the subject of improved local tramway communication. 


West Hartlepool.— Mr. Garcke, managing director of 
the Hartlepool Electric Tramways Company, and others, last week 
waited upon the Works Committee to discuss the best way of 
dealing with the working of the tramway service in the borough in 
the future. The consideration of the matter was adjourned to 
enable the company to submit particulars of their proposals, and for 
the town clerk to submit a report upon the terms of the tenure of the 
company under their several orders. 


Continued on page 1025.) 
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GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


I. 


THE Exhibition may now be considered to be practically 
complete as far as the engineering trades are coneerned ; 
the last of the stalls in the Machinery Hall was thrown open 
to the public view last, week, the Pavilions in the grounds are 
receiving the finishing touches, and there remain only minor 
additions to be made to the exhibits. The present may 
therefore be an opportune time to offer a few remarks on the 
leading features of the show. 

As to its importance to electrical and mechanical engineers, 
there cannot be two opinions. The collection of finished 
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with and without superheaters. One interesting feature 
consists in the application of producer gas to boiler-firing ; 
this has been so arranged that the results obtained 
in this way, and by firing with coal, can be compared under 
similar conditions. We cannot but think, however, that the 
gas would be employed to better purpose in a gas engine 
without the interposition of the steam generator. Every 
transformation is a source of inevitable loss ; and the fewer 
there are of such transformations, the better will be the 
efficiency and reliability of the system considered as a whole. 
The large gas engine is no longer in the dim distance of 
futurity ; its era has already dawned, and the new century 
will still be in its teens when the 1,000-H.P. *gas-dynamo " 
has ceased to be a novelty. Digressing further for a 
moment, we may draw attention to the fact that already 
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‘Lhe above illustration represents a 1,200-H.P. three-crank triple-expansion Willans central-valve engine, running at 280 revolutions per minute, and 


coupled to a compound-wound Crompton dynamo, rated at 700 kw., 520 volts. 


The combination will give 


Kw. for one hour at 510 volte. This set, which is 


installed at the Corporation Electricity Works, St. Andrew's Cross, Glasgow, is a duplicate of asetin the Exhibition. 


WILLANS-CROMPTON 1,200-H.P. STEAM DYNAMO. 


machinery, fittings and accessories, as well as of machine 
tools and other adjuncts to the manufacture of electrical 
apparatus, is without doubt unprecedented in this country. 
It must be admitted that there is little to justify 
the epithet “International,” in regard to steam engines 
and boilers, of which there is, we believe, not a 
single example from abroad save the Niclausse boiler, 
which itself will shortly be made in this country. This 
deficiency is to be greatly regretted, as the opportunity is 
‘lacking of comparing our own practice in this respect with 
foreign methods. However, there is no dearth of electrical 
machinery of every description of both British and foreign 
manufacture. 

There is little to remark upon in the collection of boilers ; 
both fire-tube and water-tube types are well represented, 


there are two engines in the Exhibition—one of 100 H.P.— 


which do not even require their combustible served up in 


the form of gas, but are capable of consuming coal— 
pulverised, but not otherwise changed from its natural 
state ! EE 

Of feed-water pumps, there is a great variety ; in this 
connection it is especially noteworthy that the steam-thrown 
valve, which has earned.such an excellent reputation in 
electricity works, is being adopted by several well-known 
makers, while numerous examples of electrically-driven 
pumps are exhibited. Other accessories of boiler plant, such 
as oil separators and filters, feed-water heaters, and steam- 
traps, are abundantly represented. 

The main features of the engines exhibited are the very 
marked tendency to adopt high speeds and forced lubrication, 
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and the prevalence of the single-acting type—the latter with 
splash lubrication, In fact, the low-speed type of engine is 
distinguished by its rarity. This, perhaps, is the necessary 
consequence of the fact mentioned above—that the foreign- 
made engine is not represented. No stronger evidence of the 
tendency of present British practice to advance along the 
lines laid down by our central station pioneers could be 
adduced than that furnished by a visit to the Exhibition ; 
direct coupling and high speeds are en régle, rope and belt 
driving wholly absent (except where a motor is coupled to a 
generator for exhibition purposes). 

Passing to the electrical generators, one cannot fail to be 
struck by the immense change which has come over the 
British dynamo in a space of but a few years; where one 
used to see nothing but two-pole smooth core dynamos and 
copper-type alternators, one now finds universal adherence to 
the slotted core and multipolar field. Is it not remarkable 
that in so many cases, after trying all manner of devices, we 
turn again to one of the earliest known forms—better 
designed it may be, but still not far removed from its fore- 


NAT 


in the design of a carbon brush-holder, or—and this is of 
crucial importance—in ensuring good connection between 
the brush and the holder. 

The old fallacy, that a draught of air can be induced 
through an armature core by skewing the blades of the 
spider inside it, crops up in one or two cases. It should be 
5 by now that this is not the way to design a 
an. : 

It is a noticeable fact that but little alternating 
machinery of British manufacture is shown. Exception 
should be made in the case of one or two firms, but it is 
plain that the question of patent rights has a powerful 
retarding effect upon those who would manufacture poly- 
phase induction motors in the absence of this restriction. 
Doubtless a very different state of things will prevail ‘at the 
next great exhibition in this country. In this respect the 
foreign exhibitors have things very much their own way. 

A most important feature of the show is the large number 
and variety of direct current motors exhibited. In this depart- 
ment British manufacturers are not a whit behind their foreign 
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MrssBs. ELLIOTT Bros. "CENTURY" WORKS.— MACHINING DEPARTMENT. 


runner? The slotted core preceded the smooth core ; the 
multipolar dynamo was early in the field, and the iron-cored 
alternator came before the copper type. So it is with 
accumulators, switches, and many other kinds of apparatus— 
even the single-acting engine! This tendency may be 
ascribed to the virtues of simplicity and durability, than 
which not even efficiency is more highly prized. 

Most of the armature coils are formed, and the winding is 
almost always of the * barrel" type, even in the case of 
some of the few two-pole drums exhibited. There is a 
marked inclination to shaping the pole-pieces in a special 
manner to shade off the field—either by bevelling the pole- 
tips in one or more of the three possible ways, by skewing 
the pole-shoes, or by using a material of inferior magnetic 
conductivity for the pole-tips. Needless to say, in almost all 
cases carbon brushes are employed, and here practice is most 
diverse. All kinds of brushes and brush-holders are to be 
seen, good, bad and indifferent. Some designers seem 
to think that anything is good enough for a brush-holder ; 
others, that nothing can be too good! With the latter we 
are entirely at one; it is impossible to be too painstaking 


competitors ; the excellence of the design and workmanship 
of their products leaves little to be desired. Further, not 
content with merely making motors, in very many cases they 
have got out special lines of motors coupied to pumps, 
winches, coal cutters, fans, motors fitted with reducing gear 
and belt pulleys, large and small, open and enclosed. This 
section is indeed worthy of special study. Moreover, it is a 
sign of the times. The number of manufacturers of all 
kinds who have been quietly reorganising their works and 
putting in electric transmission plants of their own, 
is astonishing. Some of these installations are very large 
and complete, including the lighting of works and ship- 
yards, and the driving of practically the whole of the 
machinery. Such facts as these, combined with the extra- 
ordinary progress evidenced by the present display, go far to 
justify us in our belief that British manufacturers, though 
temporarily outstripped in point of equipment by their foreign 
rivals, will not be content with any but the foremost position, 
and are already girding up their loins for thc race. 

Passing on to minor apparatus, we may mention the fact 
that at more than one stall materials for overhead trolley 
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construction, made in this country, are displayed, as well as 
tramway and railway motors and controllers. 

Switch gear shows a general tendency to the knife-blade 
type—common enough years ago, as we remarked above, but 
now greatly improved in design and construction. Insu- 
lated cables and wires, which form such a large proportion 
of the equipment of distribution systems, are nevertheless 


t CENTURY " WORRS.— PART OF TEST Room. 


not, very largely represented. Lamps, fittings, and small 
accessories receive a fair amount of attention, as well as 
telegraph and telephone apparatus. 

In conclusion, we feel bound to give utterance to the 
universal complaints of the exhibitors on the score of the 
arrangements made by the ' 
authoritics for the accom- 
modation of their exhibits 
and their representatives. 

Bound by red tape and 
menaced by unnecessary 
and exacting regulations ; 
immersed in an atmosphere 
of steam and vitiated air, for 
lack of proper ventilation ; 
absolutely without the 
slightest facilities for 
cleanliness or refreshment 
save those accorded to 
the general public—and at 
the same prices—they feel 
that they ba ve not received 
due consideration on the 
part of the powers that 
be. One important steam- 
dynamo exhibit cannot be 
run at all, on account of 
the inadequacy of the 
foundations provided by the 
Exhibition authorities, the 
site being of a very boggy 
and elastic nature. Our 
own grievance lies in 
the fact that we are 
debarred from taking 
photographs in the Ex- 
hibition, a grievance 
which is necessarily shared 
by our readers, Surely the experience gained through 
the Exhibition of 1887, should have better prepared the 
Glasgow Corporation to carry out the present Exhibition 
in the most, reasonable and satisfactory manner possible. 
It is a great success; but that is in spite of these 
arrangements, 


MESSRS. ELLIOTT BROTHERS WORKS AT 
LEWISHAM. 


THE foundation of this well-known firm dates from the very 
beginning of the last century, for William Elliott was 
apprenticed to William Backwell, drawing instrument 
maker, in the year 1795, and started 
in business on his own account in 
1800, working for the trade as a 
drawing instrument maker in Sash 
Court, Gray’s Inn Lane. Having 
gained a great reputation for excellence 
of work, he took a shop in High 
Holborn in 1807, with a small work- 
shop attached, and added to his business 
the manufacture of surveying and 
mathematical instruments. 

The founder died in 1853, but 
previous to this, in 1850, he had taken 
into partnership his two sons, Frederick 
Henry and Charles Alfred, the style of 
the firm being Elliott and Sons. On 
the father's death the business was 
continued by the sons under the style 
of Elliott Brothers. From time to 
time the workshop was removed to new 
premises, and the business of Watkins 
and Hill, philosophical instrument 
makers to the Royal Institution, &c., 
which had been carried on for many 
years, was taken over by Messrs. Elliott 
Brothers. A few years later the site 
was required for the building of 
Charing Cross station, and before 
the removal was effected the railway 
company commenced to undermine the foundations, with 
the result that the whole of the workshops at the rear of the 
building collapsed ! The firm then took works at 112, St. 
Martin’s Lane, Mr. Charles Becker joining the firm as 
works manager, whilst the retail branch was removed to 
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“CENTURY,” WORKS.—ASSEMBLING DEPARTMENT. 


449, Strand. Charles Elliott at this time retired from the 
firm, leaving F. H. Elliott sole proprietor. | 

Shortly after this, about 1864, Elliott Brothers were 
engaged in making electrical standards for the B.A. com- 
mittee, and a large number of testing and signalling instra- 
ments for the submarine cable laying and working schemes 
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which were then being rapidly organised ; it was therefore 
necessary to get additional works to meet the increased 
demand, and in 1868 they added works at 102, St. Martin's 
Lane. l 

In January, 1873, F. H. Elliott died suddenly, leaving 
the business to his widow. In the same year Mr. Willoughby 
Smith joined Mrs. Elliott in the business, neither taking any 


TEST Room. 


active part in the work. Mr. Becker became the managing 
partner, and Mr. W. O. Smith joined the firm as his father’s 
representative. In 1875 Mr. Becker died, Mr. W. O. Smith 
succeeding him as manager of the business. 

In 1876 it was found necessary to still further enlarge 
the works. The leases of 
101 and 102, St. Martin’s 
Lace, adjoining, were 
acquired, the old buildings 
were pulled down, and new 
works erected ; these were 
completed and occupied 
carly in 1878. 

Mrs. Elliott died in 1881, 
and Mr. W. O. Smith 
entered into partnership 
with his father, Mr. - 
Willoughby Smith, who mmy v 
died in 1891. In 1893, Mr. gnus o 
W. O. Smith entered into W 
arrangements with Mr. G. X 78 
K. B. Elphinstone, the pro- | 
prietor of the business of 
Theiler & Son, of Canon- 
bury, telegraph instrument 
makers, to amalgamate the 
businesses under the style 
of Elliott Bros., Mr. 
Elphinstone joining Messrs. 
W. O. Smith and W. S. 
Smith in a new partnership 
which exists at the present 
time. 

The works, built in 1876, 
not being convenient for 
the requirements, owing 
to the altered nature of 
the work and the amount 
of machine work which had replaced the older methods 
necessitating more space, a site was obtained at 
Lewisham and the commodious buildings hereafter described 
were erected ; the removal to them was completed early in 
1900, just 100 years after the business was started by 
William Elliott—hence the name “ Century Works.” 


The buildings of this factory have been carefully laid 
out with the object of facilitating supervision and the 
handling of materials, the whole of the manufacturing work 
being carried out on the ground floor. There are four 
separate buildings. The cabinet makers’ shop, whjch is 
separated from all the others on account of fire risk, is well 
equipped with circular saws, planing, dovetailing and mould- 
ing machines, pattern-makers’ lathes, 
&c. At one end of this shop there is 
a timber stack, with sides well open to 
the air, for drying planks, and all the 
machining is done at this end, the 
work being passed gradually along the 
shop until it reaches the painting and 
polishing room, which is partitioned 
off on account of dust. 

The main workshop, 160 ft. x 80 ft., 
contains a good outfit of machine tools. 
At one end is partitioned off a tool 
room, well equipped with all the 
latest. tool-making appliances—Brown 
and Sharpe’s milling machines, grinding 
machines, &c., and all the jigs, machine 
fixtures, gauges, cutters, &c., in use 
all over the factory are made and 
kept in this room. Here are also stored 
very complete sets of internal and 
external limit gauges for the manu- 
facture of interchangeable parts, 
with standard gauges of all descriptions, 
and all grinding and repairs to tools are 
carried out here. At the same end of 
the shop are a large number of milling 
machines, horizontal, vertical, and of 
the well-known Lincoln type, also pro- 
| filing machines for pieces of irregular 
shapes. Towards the central partof the shop are lathesand dril- 
ling machinesin large numbers and of various sizes,from heavy 
engine lathes for cases, capstan lathes for the production of 
terminals and small turned work, down to bench lathes of the 
Pratt & Whitney and Boley types for the manufacture of 


JOINERS’ SHOP. 


small parts ; the equipment of multiple spindle drills for 
jig work is particularly complete. 

At the further end of the shop the mechanical work is put 
together and completed ready for passing to the inspection 
and testing departments, and here are to be seen Wheatstone 
automatic telegraphic apparatus and other elaborate tele- 
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graphic apparatus made by the firm, and a large section for 
putting together the well-known recording instruments in 
large numbers. i 

This shop is particularly well lighted from the roof, which 
is of the saw tooth construction, with the steep glass slopes 
facing north; a noticeable feature exists in the fact that the 
heating is effected by overhead hot water pipes, so as to avoid 
unnecessary waste of floor space. The arrangement of the 
overhead shafting and pulleys is also noteworthy; all the 
bearings for these are clamped on to a steel framing carried 
quite independently of the roof, and the special form of 


clamps employed enables changes of position of shafts, &c., 


to be made in a few minutes. The power is supplied by. 
means of several 4-H.p. Lundell motors, each driving a 
gection. 


The third block comprises the offices, stores, test room, 


packing room, &c. On the first floor are the offices for 
correspondence, book-keeping, cost keeping, &c., which are 
well fitted up with any appliances which tend to save time 
and improve method, such as card indexes and Shannon files 
for correspondence. The drawing office is a fine light room 
with the usual fittings, an arc lamp device for blue prints, 
and a strong-room fitted with drawers for the safe keeping 
of originals. On the ground floor is a store containing an 
immense variety of raw material, and a section fitted up 
with shelves and trays for the storage of stock parts which 
are made up in quantities. 


All these parts pass through an inspection department, 


where they are checked against gauges before being passed 
through to the stores as correct. In the inspection department 
also an examination is made of all mechanical work before 
it leaves the factory or is passed through to the test-room for 
the electrical department. ! j 

The test room isa fine room, 90 ft. x 50 ft., lighted from 
tlie roof and round three sides. Here are fitted up potentio- 
meters, Wheatstone balances, and a very complete equipment 
for the calibration of voltmeters and ammeters, all the tests 
being made with current supplied by accumulators 


capable of arrangement for very large currents. At one end 


of the test room arrangements are made for alternating 
current work, several small machines furnishing currents, 
the frequencies of which can be varied over very wide limits. 

The fourth block comprises the smiths’ shop, a foundry, 
and the engine room, in which is a 100-H. p. Stockport gas 
engine driving a 200-volt continuous current generator, the 
engine running with producer gas made in a plant at one 
side of the building. A feature of this block is a lavatory 
and hat and coat room for the workpeople. 
entrance into the yard and one opposite the doors of the 
main workshops. 

Our illustrations serve to give some idea of the manner in 


which the above arrangements have been carried out; it 


will be seen that the works are thoroughly up-to-date. It is 
interesting to compare these with the original small instru- 
ment shop of 100 years ago, from which this important 
concern derived its origin ! 


ELECTRIC TRACTION NOTES. 


(Continued from page 1020.) 


Sweden.—Different projects are at present under study 
for the development of the electric energy necessary for working 
the West Coast of Sweden Railway. In this connection the engi- 
neer, Richert, has just finished the examination of a waterfall situated 
about 1 kilometre from the station of Laholm. At normal flood 
. this waterfall affords a supply of 40 cubic metres per second, the 
minimum being 22 cubic metres. It is believed, however, that the 


regular supply could be easily increased to 60 cubic metres per 


second. In order to allow the free passage of fish, an overflow of 
5 cubic metres per second should be provided for before reaching 
the turbines. Although the supply might be raised from 22 to 60 


cubic metres per second, the author of the project believes that the 


installation would be more economic in taking the minimum supply 
as a basis of calculation, and supplying by a steam engine the 
difference between the resulting power and that required. The utilis- 
able fall is 4:5 metres, giving 1,250 Hr. The cost of installation 
would reach 1,200,000 crowns. 
power would thus be 800 crowns, and the aunual cost per horse- 
power 80 crowns. If it were desired in the future to exceed 
1,250 H.P., the installation would cost 300 crowns per horse-power, 


This has an 


The cost of installation per horse- 


and 55 crowns per horse-power per annum. These calculations are 
based on the complete utilisation of the motive power during 
normal flood ; this would. depend greatly on the organisation of 
tratlic. Mr. Richert finally advises that, before coming to a decision 
on the subject, an examination should be made in the vicinity 
with a view to determining if another and perhaps more advan- 
tageous waterfall does not exist, 


Taunton.—The strike of the labourers who are engagcd 
in preparing the roads along the main thoroughfares in Taunton 
for the laying of the lines for the new electric trams, terminated on 
Monday, June 3rd, when the men, numbering about 50, resumed 
work. The labourers were paid at the rate of 6d. per hour and 
others 44d. per hour. The work only began last Wednesday, and 
on Friday those receiving the lower rate of pay demanded 6d. The 
contractor offered them 5d. per hour, which was refused, and the 
whole of the men at midday went out on strike. On Saturday, it 
being market day with consequently additional traffic in the town, 
the part of the road which had been dug up was filled in pending 
the termination of the strike. Traffic over the greater part of 
Station Road was thus resumed. An agreement was subsequently 
come to whereby those who received 44d. accepted 5d. per hour, 
which was originally the amount the contractors offered. Progress 
is being steadily made with the work, and the excavations along the 
Station Road have reached as far as the Canal Road. The British 
Electric Traction Company, who are carrying out the undertaking, 
are under an agreement with the Taunton Town Council to com- 
plete the trams by August ist, and the Council have agreed 
to supply the electric power, and are applying to the Local 
Government Board for sanction to a loan for making the necessary 
extension of plant at their electric light works. 


West Bromwich. — The T.C. have now completed 


arrangements for the purchase of the portion of the tramways 


belonging to the South Staffordshire Tramways Company within 
their district. The lines will be transferred shortly and worked by 
electricity under the control of the Corporation. 


mer € 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Communications Committee.— Meetings of this 
Committee were held on Monday and Tuesday. The Times states 
that evidence was given by Lord George Hamilton (Secretary of 
State for India), by Mr. W. S. Andrews, Mr. T. W. stratford- 
Audrews, and Sir W. Brooke, representing the Indo-Europeau 
Telegraph Company; and by Mr. W. S. Andrews, Mr. Brown, 
and Mr. Quick, representing the West India aud Panama Telegraph 
Company. 


Chi-Fu and Wei-Hai-Wei Cable.—In the House of 


Commons last wcek the agreement made on April 23rd between the 
Government and the Eastern Extension, Australasia, and China 
Telegraph Company, Limited, for the provision and working of a 
submarine cable between Chi-Fu and Wei-Hai-Wei, was approved 
of. 


French Telegraphis.—Lilerſe says that the Colonial 
Committee has received an assurance from the Government that no 
time would be lost in laying down a submarine cable between Brest 
and Dakar and in establishing in the Far East a network of telc- 
graph lines encircling Indo-China. The Government also gave its 
consent to the crcation of a vast Atlantic system. 


Glasgow Telephones.—At the last meeting of the Cor- 
poration, Mr. James Alexander in moving the adoption of the 
minutes of the Telephone Service Committee, stated that a connection 
had been made between the Corporation Exchange and the Govern- 
ment trunk wire system. An hour ago he had been called out to 
speak over the wire to London, and he was glad to say that the 
hearing was good, and that the instruments appeared to be working 
well. 


Post Office Telephones.—It is stated in various papers 
that the Post Office London telephone system will be placed in 
operation at the beginning of September next, in the City area, 
Westminster, and a portion of the Thames Valley Extension. 


Postal Grievances in the House of Commons.— 
There ix a consensus of opinion among members of Parliament and 
lobbyists that the Postal Servants came near to defeating the Govern- 
ment on Friday evening last (June 7th). The majority eventually 
secured was one of the lowest of the Session. A remarkable 
combination of circumstances led up to the position. The new 
rules governing supply make it almost impossible to estimate the 
precise day upon which auy particular vote will be taken. 
Although the Postal vote had been on the paper throughout the 
recess, nobody felt quite sure that it would be takca. Late on 
''hursday it became probable, however, that Friday would see what 
debate could be arranged. Postal employes all over the country 
were advised, and soon memberg of Parliament began to receive 
wires from their constituencies reminding them of their election 
promises to vote for a committee of inquiry. The House was an 
exceptionally thin one owing to the expected slackness of business, 
and also to the fact that it was Oaks day. When Conservative 
after Conservative rose to support the motion for an inquiry, the 
Government whips scented disaster and soon were straining every 
nerve to bring up supporters. It was certain that had the vote been 
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taken before 9 o'clock the Government would have been defeated. 
Mr. Balfour's impassioned denunciation of Civil Servants' methods 
was unmistakably the application of the whip to his fold. The 
result of the debate shows one thing. Whatever view we take of 
the methods of the Postal employés, it must be confessed that 
those methods are highly successful in obtaining support in the House 
of Ccmmons and demonstrate a well ordered compact organisation 
which by reason of its alliance with the Trades Unions of the 
country wields immense political power. So far as the continuance 
of the agitation goes, we are assured that the agitation being caused 
by well-founded grievances will be continued until a remedy is 
applied. So far as the threats of disfranchisement go, Mr. 
Hanbury, the men say, made them so familiar that they have lost 
their power to frighten. 


Swedish Telephones.—The Swedish Government pro- 
poses to instal a telephone between the Isle of Gotland and the 
mainland. During last week a survey of suitable terminal points 
was made. Amongst those proposed are Dalarö, Nynäs, Vestervik, 
Oskarshamn, and Kalmar vid the Isle of Oland. 


The Telegraph Wire Export Trade.—According to 
the annual report of the Southampton Chamber of Commerce, 
telegraphic wires aud apparatus of the value of £14,279 were 
exported from that port during 1900 to the following countries of 
destioation:-—Azores, £1,910; Islands in Pacific, £1,300; Brazil, 
£1,144; Argentine, £3,996; St. Helena, £2,693. May proved to 
be a somewhat quiet month as regards the exports from this country 
of telegraph wire and apparatus connected therewith, the shipments 
during May only attaining a value of £245,333 as compared with 
the £548,709 in the preceding month, and £395,808 in May last 
year. The returns for the year to date are, however, very satis- 
factory, showing as they do a total of £1,623,312 for the five months 
ending with May as contrasted with £1,411,716 in the corresponding 
period of 1900. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Latakia-Cyprus .. ae vx T s .. June 90, 1899 .. ae 
Para-Maranham ee ee ee ee ee March 1, 1900 ee ee 
Gibraltar-Tangier oe m d» oe . . June 11, 1901 .. iis 

LANDLINES 1— 

Bolama-Bissao .. vs x T a .. May 19,1901 .. T 
Cay^«nne-Pinbeiro T os ve T .. April 20,1901 . os 
Baigon-Bangkok s T e = .. May 29, 1901 June 8 
Saigon-Banskok a ee oe ee ee June 11, 1901 ee June 12 
Pekin-.Kalgan .. 895 aie zé 


.. June 14, 1900 ,. 
.. June 80, 1900 .. 


Maimatchin-Kalgan 8 T : 

Turkish Telegraphs.—The Levant Herald reports that 
the Turkish Administration of Posts and Telegraphs have com- 
menced operations at Maan in pursuance of the decision to double 
the telegraph line betweeu Selt and Mecca. 


West Hartlepool Telephones.—Application is to be 
made to the Postmaster-General for a license to establish a 
municipal telephone in the borough. 


Wireless Telegraphy.—The first Government installa- 
tion of Marconi's wireless telegraphy on the coast is being set up at 
Dover, the site being on the western fortifications overlooking 
Shakespeare's Cliff, near the coastguard station. The mast is 
to be 180 ft. high. The installation is to enable vessels of the Navy to 
communicate with the shore. 

Rathlin Island has now been placed in direct communication with 
the Post Office telegraph system in Ireland by means of Preece's 
induction system. 

The Canadian Government has decided to conduct a series of 
tests with wireless telegraphy as an aid vo navigation in the Gulf of 
St. Lawrence. Instruments have been cabled for to England. It 
is intended to place one operator at Belle Isle, and another on 
board a Goverament steamer. Shipping men here are of opinion 
that the installation of the Marconi system would reduce the dangers 
of navigation at the entrance of the St. Lawrence by 75 per cent. 

Dalziel says that the French Government is dissatisfied with the 
resulta of the aerial wireless telegraphy experiments carried out 
by a specially-appointed board of experimenters. As a consequence 
a series of experiments will be conducted to test the wireless 
subterranean system. The failure of the aerial system is said to be 
that whereas one day a message can be sent over 40 miles, the next 
day the same apparatus cannot send a message 10 miles. 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Belfast.—June 21st.: The Corporation wants tenders 


for sinking an artesian well, and supplying pumping plant. See 
" Official Notices " June 7th. i S MES 


Bermondsey.—July 1st. The Borough Council wants 


tenders for electricity meters, demand indicators, and main fuses 
See “Official Notices " June 7th. i 


Blackburn.—June 21st. The Council wants tenders 
for wrought-iron tubes and steam coal required during the next 
12 months. See “ Official Notices ” to-day. 


Bradford.— The Corporation is inviting tenders for the 


supply of 100 electric motor tramcars. 


Brazil.—July 8th. The Foreign Secretary has received 
a despatch from H.M. Consul-General at Rio de Janeiro, stating 
that tenders are invited by the Brazilian Government, to be re- 
ceived not later than July 8th, for the supply of electrical machinery 
for the hoisting and transporting of locomotives at the Engenho de 
Dentro Works. Some particulars may be examined at the Com- 
mercial Department of the Foreign Office. 


Cleckheaton.—June 22nd. The U.D.C. wants tenders 


for engines and dynamos, See Official Notices June 7th. 


Edinburgh. — June 15th. The Corporation wants 
tenders for ash conveying plant for Dewar Place station. See 
“ Official Notices " May 24th. 


Epsom.—June 22nd. The Council wants tenders for 
D.C. meters and cut-outs. See Official Notices” to-day. 


Erith.— June 24th. The U.D.C. wants tenders for 
Lancashire boilers, economiser, pumps, piping, condensing plant, 
steam alternators (high speed engines, three-phase alternators), 
switchboard, crane, transformers, sub-stations, mains and road work, 
arc lamps and posts, and station lighting. See “Official Notices ” 
June 7th. 


‘Exeter.—June 28th. The Council wants tenders for 
water-tube boilers, steam alternators, switchboards, coaling apparatus, 
tanks, &c. See “Official Notices" May 10th. 


Great Yarmouth.—June 26th. Tenders are wanted for 
additions to the electric lighting station. Specifications can be seen 
at the Town Hall. Tenders to Town Clerk, Town Hall. 


Holland, — June 15th. The Secretary of State for 
Foreign Affairs has received a despatch from his Majesty’s Consul 
at Amsterdam, stating that tenders are invited by the South Holland 
Electric Railway Company, to be received not later than June 
16th, for the supply of 3,600 tons cf steel rails with appurtenances. 


Hurst.—June 19th. The U.D.C. invites tenders for the 
manufacture and supply of the whole or any part or parts of the 
following materials for electric tramways, viz :—About 250 tons of 
7-in. steel girder raile, 22 tons of fishplates and soleplates, 13 com- 
plete sets of points and crossings, six pairs of drain rails, 120 cwt. 
of tie-bars, and about 110 cwt. of nuts, bolts and washers. Plans 
may be seen at the office of Mr. Edward Garside, Town Hall 
Chambers, Ashton - under - Lyne, from whom specifications and 


forms of tender may be obtained on payment of three guineas. 


Tenders to Mr. John Whitworth, solicitor, clerk to the Council, 
Booth Street Chambers, Ashton-under-Lyne, by June 19th. 


London.—June 17th. The Guardians of St. Marylebone 
want tenders for electric light wiring and fittings for the new 
Te Bodied Block of their workhouse. See “ Official Notices ” 

Iay 31st. 


Leigh.—June 22nd. The Corporation wants tenders for 
electricity meters (12 months supply). See “ Official Notices " to- 
day. 


Mansfield.—July 12th. The Corporation wants tenders 
for Lancashire boilers, stokers, pumps, economiser, 200-Kw. steam 
generators, motor transformers, condensing plant, switchboard, 
battery, crane, mains, arc lighting, meters, and workshop equip- 
ment. See “ Official Notices " June 7th. 


Nelson.—June 25th. The Electricity Committee wants 
tenders for a travelling crane. See '' Official Notices” to-day. 


Norway.—June 26th. 'The Norwegian State Railway 
authorities at Christiania are inviting tenders until the 26th inst. 
for the supply of 47 tons of galvanised iron wire, 12,800 porcelain 
insulators, and 9,000 insulator supports. 


Poplar.—July 2nd. The Electricity Committee wants 
tenders for multiple core lead-covered feeder and network cable 
and accessories. See “Official Notices to-day. 


Spain.—June 24th, Tenders are being invited until the 
24th inst., by the municipal authorities of Colmenar Viejo (Madrid 
province), for the concession for the electric lighting of the town 
during a period of 20 years. Tenders are to be sent to El 
Secretario del Ayuntamiento de Colmenar Viejo (Madrid), whence 
particulars may be obtained. 


Spain.—The Bord of Trade Journal for June 7th says 
that the Madrid Gazette of 29th ult. contains a notice calling for 
tenders, which will be opened on July 30th next, at noon, iu the 
-Ministry of Agriculture, Industry, Commerce and Public Works in 
Madrid, for the establishment and working for 60 years of an elec- 
tric tramway from Cadiz to San Fernando, with a branch to La 
Carraca. Competition will turn, firstly, upon a reduction from the 
scale of fares and freights stated in the notice, and then, in the 
event of two similar propositions being presented, upon a reduction 
from the maximum term of-the'concession. It is noted that a 
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petition exists for the concession, and that the author of it has 
certain preferential rights. The plan and statement of special con- 
ditions of the concession may be seen at the Ministry named. A 
provisional deposit of 18,118 pesetas, or about £524 8s., is required 
to qualify any tender. 

The same (faz-lte for 31st ult. contains a notice calling for tenders 
for the installation and working for 20 years of an electric light 
system for the town of Alcalá de Guadaira (Province of Seville). 
The maximum payment by the Municipality is fixed at 8,000 
pesetas, or about £231 19s. per annum, for which 210 incandescent 
lights of 10-0. f. each, besides what may be required in the Muni- 
cipal Offices, prison, night schools and town clock, have to be pro- 
vided. Tenders will be opened at 11 a.m. on the day after the 
notice has appeared 30 timesiu the Madrid Gazette, in the Municipal 
Buildings of the town. A provisional deposit of 400 pesetas, or 
about £11 12&, has to be made beforehand to qualify any tender. 
The same Garete contains Royal Orders authorising the purchase ia 
France and Germany, without the formalities of calling for tender, 
of sundry articles required by the Artillery, by the Artillery Fac- 
tory at Trubia, by the Brass Fouudry at Seville, and by the Central 
Shooting School. 


Stepney.—June 26th. The Electrical Committee wants 
tenders for Conradty arc lamp carbons for a year. See “Official 
Notices " to-day. 

Sutton Coldfield.—June 15th. The Corporation wants 
tenders for D.C. metera and cut-outs. See “Official Notices” 
June 7th. 

Turkey.—June 17th. 
Turkish Posts and Telegraphs in Constantinople is inviting tenders 
until June 17th, for thesupply of the wire and insulators necessary 
for the telegraphic wire connections with India. 

Walthamstow.—June 14th. The U.D.C. wants tenders 
for electric light meters. See ''Official Notices " May 31st. 

West Ham.—June 25th. The Council wants tenders for 
three 500-kw. C.C. tramway-generators, and $850-r.H.P. steam 
engines; 11 water-tube boilers. See “ Official Notices" June 7th. 

Whitehaven.—June 24th. The Corporation Lighting 
Committee is inviting tenders for the purchase of about 20 tons of 
second-hand rubber-covered cables. See Official Notices" to-day. 

Wigan.—June 18th.—The E.L. and Tramway Com- 


mittee wants tenders for 12 double-deck single truck electric cars. 
See ‘Official Notices" June 7th. 


CLOSED. 
Bradford.—The Corporation has accepted the tender of 


Messrs. Thornton & Crebbin, engineers, of Bradford, for a five-ton 
electric travelling crane for the Thornbury tram depót for the 
sum of £355. 

The Guardians have accepted the tenders of Mr. G. A. Steinthal, 
of Bradford, for the completion of the electric lighting installation 
at the workhouse. 


Darlington.— Messrs. J. & H. McLaren are fo supply a 
new engine and dynamo for the electricity works at £3,450, and an 
application is to be made to the L.G.B. for £27,000 loan for 
extensions. 


Doncaster.—The Tramways Committee has accepted the 
tender of “Gielgud” for rails, cross-ties, &c., for the tramways. 
The surveyor is inquiring whether the Continuous Joint Company 
can make their joint to flt the section of rail adopted. Tenders 
are to be invited for the underground cables required, also for over- 
head equipment and rail-bonding. 


France.—The French Ministry of Posts and Telegraphs 
in Paris has just given out the following contracts:—The India- 
Rubber and Gutta-Percha Company, of Persan-Beaumont (Seine et 
Oise), 15 kilometres of lead-covered five-conductor cable and 
12 kilometres of lead-cevered seven-conductor cable; Messrs. 
G. and H. De La Mathe, of Gravelle St. Maurice, 12 kilometres of 
lead-covered seven-conductor cable; and La Société des Telephones, 
of Paris, 25 kilometres ditto. 


Fulham.—The Borough Council has accepted the tender 
of the General Electric Company, Limited, for the supply of 
Robertson lamps, arc lamps and accessories, fuse wire, tape, &c., as 
required until March 31st, 1902. 


Holland.—The Allgemeine Electricitäts Gesellschaft, of 
Berlin, has secured a contract to establish a municipal central station 
in the town of Groningen. A Dutch firm—Messrs. Stock Bros., of 
Hengeloo—will supply the necessary steam engines. 


Hornsey.—The D.C. on Monday accepted the tender of 
Messrs. Braid, Pater & Co., of Bow Churchyard, E.C., for the 
erection of the electric lighting station at Hornsey for the sum of 
FI This was the lowest tender, the highest being for 

16,970. 


Hull.—Messrs. Oliver & Co. are to supply the Corpora- 


tion with 12 D.C. arc lamps with posts, &c., for street lighting for 
£368. 


Neweastle.—The Tramway Committee has accepted 
the tender of Dick, Kerr & Co. for 1,000 tons of rails and fishplates 
at £6 8s. 9d. and £12 10s. per ton respectively. The battery is to 


The General Administration of 


be supplied by the E. P. S. Company at £2,117. Tenders submitted 
by Mr. Veitch for building car sheds have been accepted at £5,178 
and £3,916 respectively. 


Rhyl.— The Hart Accumiflator Company, Limited, have 


secured the order for the supply of storage battery required for the 
electric lighting works. 


Sheffield.—Mr. S. E. Fedden, the chief engineer and 
general manager of the Corporation electric light department, has 
been authorised to purchase from Messrs. C. A. Parsons & Co., a 


300-Kw. turbo two-phase alternator at an approximate cost of 
£2,700. 


Swansea, — The E.L. Committee received 15 tenders 
for two-phase motor alternators for supplying current to the outside 
districts, and Mr. Manville recommended the acceptance of that of 
the International Electric Company, of Liege, at £1,470. ` Mr. 
Cawthra, the resident electrical engineer, said, when the matter 
came before the Council, that having regard to the character of some 
of the foreign machinery which had already been put up in the 
Corporation electric works, he would not advise the Committee to 
go out of England for more machinery. He hoped his objection 
would be strong enough to postpone the acceptance of the lowest 
tender until he was far more satisfied with the German plant at the 
local station. As to the switchboard, the less said about that the 
better. It was a switchboard, but not what it should be. Nine- 
tenths of the foreign machiuery was of different standards, with the 
result that when bolts, &c., were rendered useless they could not be 
replaced, except at great delay.—Alderman Howel Watkins thought 
this a very scrious objection.—A suggestion made by Mr. David 
Davies that Mr. Cawthra should embody his objection in a report 
to Mr. Manville was agreed to, the tender to be in the meantime 
conditionally accepted. 


Swindon.—The Corporation on Tuesday affixed the Cor- 
orate seal to the contract with Messrs. Siemens Bros. & Co., 


imited, for the supply of two steam dynamos for the generating 
station. 


Walsall.—The T.C. on Monday accepted the tender of 
Thomas Parker, Limited, for supplying a new transformer required 
for the Frier Street sub-station for £780, and for supplying a spare 
armature for such transformer for the sum of £266.. 


Wolverhampton.—The T.C. on Monday accepted the 
tender of Messrs. Thomas Parker, Limited, amounting to £415, for 
the extension of the switchboard; and the tender of Messrs. 
Higginbottom & Mannock, of Manchester, amounting to £607, for 
& orane for the tramway station. . 


FORTHCOMING EVENTS. 


Friday, June 14th.—At 5 p.m. Physical Society meeting at the 
: rooms of the Chemical Society, Burlington House. 
Papers on “ Herr Jahn's Measurements of the Electro- 
motive Force of Concentration Cells," by Dr. R. A. 
Lehfeldt, and “ Exhibition of a set of Specimens of 

Jena Glass," by Prof. 8. P. Thompson, F.R.S. 
At 9 p.m. Conversazione of the Institution of Electrical 

Engineers. 

Wednesday, June 19th, 20th, 21st and 224d. Annual Con- 
vention of the Municipal Electrical Association at 
Glasgow and Edinburgh. 

Thursday, June 20th.—At 8 p.m. Chemical Society. Among the 
papers down for reading is one On the Decomposi- 
tion of Carbon Dioxide, when submitted to Electric 
D MP at Low Pressures," by J. N. Collie, Ph.D., 


———— 


ATKINSON'S MEASURING INSTRUMENTS. 


Mzssns. L. B. AND CLAUDE W. ATKINSON, of Cardiff, have recently 
placed their patent dead-beat ammeters and voltmeters upon 
the market. These instruments are already being employed by 
quite a large number of manufacturers and others throughout 
the country in connection with electric lighting and power 
installations, and we understand that- they are being 
made in an English factory specially laid out for their 
manufacture. The parts are interchangeable, and every 
detail is stated to be the result of lengthy practical trials and 
experience. The special points claimed are their convenience, 
simplicity, and low cost. The moving part of the instruments is 
shown in fig. 1, and consists of a sealed glass tube containing a 
hydrometer or float carrying a soft iron wire, floating in a liquid. 
The float normally stands with the stem just out of the liquid, 
and the glass containing the tube is placed in the instru- 
ment so that the iron wire is just entered into a coil or 
solenoid. When a current passes in the coil the iron is drawn more 
or less into the coil by an amount which is a measure of the current. 
The indications are given by a band having black and white parts 
meeting, and the reading is taken at the junction. "This band is the 
only part of the moving float that is visible when the tube is in the 
instrument. This arrangement is visible at a greater distance than 
the ordinary form of instrument pointer. The liquid in which the 
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float moves has a constant density at all temperatures, this being 
achieved by the use of a saturated solution of a special salt, of which 
a few crystals are left in the bottom of the tube, this salt having 
the property of dissolving or crystallising out in such proportion 
that by this action the change in density of the liquid by change ot 
temperature is compensated for. The float fits the outer tube quite 


freely, but is kept from contact or capillary sticking by three glass 


points on the bulb, so that it floats centrally without touching; not- 
withstanding this, the magnifying effect of the outer glass and 
liquid makes the indicator appear of the full diameter of the outer 
tube. Special devices are adopted to allow the instrument to travel 
without breakage, and the percentage of instruments damaged in 
transit is practically nil, and greatly less than in the case of 
pivotted instruments. The outer cases of the instruments and the 


Fic. 2. 


‘Fig. 1. 


Fra. 3. 


Fig. 1.—MovixG Part OF PATENT AMMETEBS AND VOLTMETERs. 
Fio. 2.—AMMETER—S witchboard Type with Back Connections. 


Fic. 9—VOLTMETER WITH FLEXIBLE WIRE. 


coils are all made interchangeably by special tools and machinery. 
No material capable of aborbing moisture is used in the insulation 
or in the construction of the coils, terminal and leading-in wires are 
supported on porcelain insulators, and each instrument is calibrated 
independently. Fig. 2 shows the switchboard type of ammeter 
with back connections, and fig. 3 illustrates a continuous-current 
voltmeter with flexible wire. The advantages claimed for the new 
type of instrument are:— 


l. Frictionless movement without use of costly and delicate jewelled pivots. 

2. Dead-beat and damped movement, doing away with the troublesome 
oscillations of the indicator, which in some types make it difticult to read the 
instrument. 

8. Unaffected by external magnetic fields. 

4. Vertical scale easily read at a distance of many yards, with bold figures. 

6. Adjustable 5 proper working point on scale. 

6. Handsome appearance, polished brass throoghout. 

7. Low price, due to simplicity and system of manufacture. 


The makers are now making the instruments in enamelled glass 


with the bottom part black. As the back of the brass tube is- 


blacked into which the glass tube is slipped, when the float 
rises it appears as if there were a column of black fluid 
rising behind the scale. 
than is the case with the paper index mounted in the float, 


as shown in the accompanying illustrations. We are informed that 


by keeping the amount of iron used small the hysteresis in the 
instruments is very low. The scales can be made io suit almost all 
requirements by opening the readings at the part mostly used on an 
installation, but asa rule the standard instruments are made with a 
fairly uniform scale to within about 70 per cent. of the maximum 
reading, and then closed, as it is found that—with motor work, for 
instance— customers prefer to have an open scale at the working 
loads of the motor with closed scale reading up to 30 per cent. 
overload. Messrs. Atkinson now make their voltmeters with a 
much more open scale than that shown in the illustrations, the scale 


extending throughout the same length on the dial, as in the case 
of the ammeters. 
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NOTES. 


Preece's Wireless Telegraphy.—What the Belfast 
Ves Letter describes as à superior system to Marconi’s was 
formally opened the other day for the commercial trans- 
mission of messages between Rathlin Island and the main- 
land. The system is Preece's well-known “ electro-magnetic” 
system, which, however, more probably works by earth cur- 
rents than by electro-magnetic waves. Though the distance 


is only about six miles, it has not yet been possible to 


generate sufficient current in the receiver to actuate a calling 
apparatus. Efforts are being made to utilise Lodge's tele- 
phonic magnifiers for this purpose. The currents in the 
transmitting circuit are interrupted 400 times per second by 
a small Cuttriss motor. Connected to receiver and to the 
transmitter there are two parallel wires in a vertical. plane, 
the free ends of which dip into the sea. The Preece system 
is said to require less skilled attention than the Marconi 
system, and is not so liable to get out of order. Its first 
cost is, however, greater, and its maximum range is evidently 
much less, | 


Presentations.—On Sunday, the 2nd inst., Mr. Fredk. | 


Black, the resident construction engineer to the Merthyr 
Electric Traction and Lighting Company, who was 
accompanied by Mrs. Black, was presented with a handsome 
silver mounted salad bowl, a set of dessert knives, and 
focussing hand camera. The presentation was made by Mr. 
A. K. Taylor, on behalf of the staff and men of the company, 
on the occasion of Mr. Black leaving the town on the 


completion of the construction work. Mr. and Mrs. Black, 


left for London a few days later, and were given an 
enthusiastic send off. 


A presentation was made last week to Mr. J. F. Coates, 


assistant electrical engineer, on behalf of the employés at the 
Burnley electric lighting station, of a handsome writing 
desk, on his severing his connection with them, as a token 
of their appreciation and esteem. Mr. Coates goes to 
Farnworth. l a 

On Wednesday last week the staff and employés of the 
Hammersmith Borough Council electricity works presented 
Mr. W. E. Brandreth, the late mains superintendent, with a 


case of drawing instruments and an illuminated address con- ' 


taining over 60 signatures, as a mark of esteem on the 
occasion of his leaving to take up the position of resident 
engineer and manager to the Wycombe Borough Electric 
Light and Power Company. 


Course of Instruction.—At the University College of 


North Wales, at Bangor, a course of instruction in electrical 
measurement and practical electricity will be commenced, 


Particulars as to terms, cost of living and so forth, appear 


in our advertisement pages to-day. 


Royal Soviety.— Yesterday, Thursday, the Bakerian 
Lecture was delivered by Prof. James Dewar, F.R.S. : 
* The Nadir of Temperature and Allied Problems" :— 


1. Physical Properties of Liquid and Solid Hydrogen. 

2. Separation of Free Hydrogen and other Gases from Air. 

3. Electric Resistance Thermometry at the Boiling Point of 
Hydrogen. 

4. Experiments on the Liquefaction of Helium at the Melting 
Point of Hydrogen. 

5. Pyro-Electricity, Phosphorescence, &c. 


Boiler Tube Burst.—A tube in a water-tube boiler 
doing service on board the Admiralty ship Daring, burst on 
10th inst., killing one stoker and injuring severely several 
others. In the House of Commons on the following day, 
when questions were asked relating to the affair, Mr. 
Arnold Forster said that it was a “ Thorneycroft boiler of a 
peculiarly safe type” as used in hundreds of vessels, 


Postal Telegraph Department.—Mr. C. A. Burge, 
assistant, superintending engineer in the Midland District of 
Ireland, has been appointed superintending engineer in the 


North Wales District in succession to Mr. E. Ashton, 
retired, 


— - 
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American Competition in Electrical Engineering.— 
The Hon. R. P. Porter, commercial attaché for the United 
States, sud some very trite things before the Chesterfield 
Chamber of Commerce on Tuesday in relation to American 
competition in industry. 
progress of electricity in Eugland and America we quote as 
follows :— 


The electrical industries have made greater progress in the' 


United States because individual effort is allowed full play there, 
whereas in England Governmental and municipal interferences, and 
trading have soaked out the spirit of enterprise and turned over to 
the red-tape of officialdom stupendous undertakings which, in 
America, were conducted by the strongest and most capable of our 
captains of industry. It wasin the new, not the old, industrial 
problems that England was weak. Let her cease destroying 
individual effort by laws which throttled enterprise and locked up 
millions of public funds in industries which would thrive far 
better under individual direction. In the one electrical field alone 
an immense capital could be employed, and if given a free hand, 
electricity, as light, heat, and motive power, would make a headway 
in the United Kingdom, relatively speaking, as great as it has done 
.of recent years in the United States. The American user of 
machinery and plant gets much nearer, and relies to a greater 
degree upon the manufacturer and the practical experts with which 
he surrounds himself. “Bring the iuser and the manufacturer 
closer together" should be the watchword. When a firm has 
obtained a contract after fair competition, give it free headway to 
complete the work. Too many iutermediaries, even though they 
are men of scientific training and high character,.complicate rather 
than simplify the construction of larger mechanical undertakings. 
The Briton had tke qualities of success with him, and held out well 
in tbe long race. The fact that he was willing to place the worst 
before him was an indication of strength rather than of weakness, 
provided he did not dwell too long upon the sombre side of the 
picture. Therefore he was not inclined to lay too great stress 
upon current statistics showing short periods of trade depression. 


Berlin Visit of the LE.E.—'lhose whose intend to 
take part in this tour, and unfortunately are not conversant 
with the German language, would do well to purchase a copy 
of “ Colloquial German," by H. Swan (David Nutt, 57—59, 
Long Acre). While it is impossible to acquire a language 
by way of the eyes, this little handbook will at least afford 
some preparation for the peculiarities of German, and con- 
tains not only numerous useful phrases (with phonetic 
pronunciation), but also many valuable hints on points of 
German etiquette—a matter of so great importance, yet 
one which is so commonly ignored by the British tourist, to 
the extreme annoyance of his Continental would-be friends. 


Electric Tramways and Observatories. —The Rianyoon 
. Times of May 16th says :—“ The special committee of 

electrical experta appointed by the Government of Bengal 
to consider the effect of electric tramways on magnetic 
observatories report their inability to suggest rules that will 
protect observatories from disturbances where the overhead 
trolley system of electric traction is used, and recommend the 
removal of ‘existing observatories, and that in future sites 
should be selected where there would be no chance of 
electric tramways being in the neighbourhood, 20 miles away 
being a safe distance.“ | 


Standardisation of Frequency.— The desirability of 
standardising the frequency of alternators becoming more 
and more apparent, Mr. T. Rudhardt, editor of the Macrhina, 
of (reneva, has taken the initiative, and has addressed the 
following questions in this connection to the principal 
European factorics:—(1) What is the frequency which you 
are most frequently asked for. and why? (2) What is the 
most usual frequency in your factory? (3) Would you be 
favourable to two fixed numbers of periods common to all 
manufacturers, and what would be those numbers? (4) 
Would you be favourable to a single frequency common to 
all manufacturers, and why ? What would be, according to 
you, the most convenient frequency in this case? 


Glasgow Electricity Supply.—In a letter to the 
Glasgow Herald, Mr. W. B. Sayers draws attention to the 
fact that by the change from 100 to 250 volts, the users of 
arc lamps are placed at a considerable disadvantage, as thoy 
must use five open arcs instead of two in series, or two 
enclosed ares + a resistance in place of one; further, if only 
one lamp is wanted the whole circuit must be turned on, and 
to use even two lamps it might be necessary to light up 10. 
On this account Mr. Sayers advocates a reduced rate to users 
of arc lamps. | po o 


His remarks as to the comparative, 


Picture Telegraphy.—Many attempts, more or less 
successful, have been made to transmit pictures through a 
telegraph line. Elisha Gray and others have used the 
writing telegraph to make facsimile drawings at a distance, 
and Sczepanik has devised an apparatus intended to enable 
us to actually see by telegraph, but this apparatus is 
complicated, and has not as yet been practically successful. 
Quite recently Herr Otto von Bronk has devised a simple 
and ingenious apparatus for printing at the receiver a photo- 
graph of any illuminated object placed in front of a lens at 
the transmitter. Herr von Bronk makes use of the wonder- 
ful susceptibility of steel wires to magnetic strain, utilised 
by Poulsen in his telegraphone. The image or the object is 
thrown by a photographic lens on a surface made up of a 
mosaic of selenium cells. Each cell is in circuit with one of 
a series of electro-magnets arranged so as to produce 


‘transverse magnetic strains in a ring of steel wire, each 


Strain beine, of course, proportional to the intensity of light 
acting on its corresponding selenium cell. "These strains are 
reproduced on a similar ring at the receiving station by a 
synchronous rotating arm, just as a telegraphone record 
would be copied on to another wire moving at the same speed. 
By reversing the original operation, the magnetic copy of the 
picture is retranslated into an optical one, a photographic 
negative being produced. Further details with illustrations 
of this apparatus will be found in Llekfrofechnische Mitter- 
lungen I., p. 91. l 


» Obituary.— It is our sad duty this week to record the death 
of Lord Wantage at the age of 69 years. His lordship was 


best known to the electrical world by his connection with the 


London Electric Supply Corporation, of which he has for 
many years been chairman. He was by far the largest share- 
holder in the company, and he stood by it year after year 
with the same confidence and determination which 
characterised his behaviour at the battles of Alma and 
Inkerman. Those who are anxious to read a full account of 
the splendid career of this Grand Old Man should see the 
Times for Tuesday, June 4th. 


Electric Hoists on Warships.—In regard to the use 
of electric hoists on British warships, the Daily Chronicle, 
after remarking that the Admiralty have regarded them hitherto 
with repugnance, says :—'* Now all this is changed. An 
order has just been issued for electric hoists to be fitted to 
all British warships that carry guns in casemates, that is to 
say, to the-M«jestir and Diadem classes, the Poiwerfuls, and 
probably the Koyal Sovereign and Edgar classes also.” 


Board of Trade Proposed Tramway Regulations.— 


_A correspondent states that the Board of Trade are propos- 


ing to make certain ‘regulations with regard to electrical 
traction by the overhead system, and have addressed a cir- 
cular letter of inquiry to local authorities in Surrey and 


"Middlesex with a view to obtaining information as to local 


requirements in the matter. 


Marriage.—The marriage of Mr. P. J. S. Tiddeman, elec- 
trical engineer, of St. Annes-on-the-Sea, formerly of Ponty- 


‘pool, with Miss Agnes Copley, of Pontypool, recently took 


place at the parish church, Trevethin. 

Mr. J. G. McLean, engineer and manager of the Woking 
Electric Supply Company, was married on 4th inst. The 
staff and employés presented him with a cake basket and 
biscuit box. ; 


> Appointments Vacant.—A lecturer and demonstrator 

in electrical engineering is required for Hull Municipal 
Technical School at £150 per annum. A car shed super- 
intendent is wanted for the Sheffield tramways at £150 per 
annum. The British Electric Traction Company is 
requiring the services of one or two gentlemen capable of 
negotiating with local authorities. 


Manchester Trams. — Sir F. Bramwell‘ has been 


appointed arbitrator in the arbitration between the Cor- 


poration and the Manchester Carriage Company, and has, 
with the representatives and witnesses of the two parties, 


" inspected the 10 miles of track which have to be acquired 
from the company. The date of the inquiry, which will take 


place in London, has not yet been fixed. | 
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Röntgen Rays and Electric Light Treatment.—The 
surgeon to the Röntgen Ray Department of the London 
Skin Hospital writes the following interesting;letter to the 
Times :— 

There have been many letters during the past months in the daily 
papers re the light treatment for lupus, rodent ulcer, &c. Now, 
while fully recognising the cures which have been effected by the 
electric light treatment, it may be of interest to your readers, and 
of benefit to many sufferers who cannot spare the time and money 
required by that treatment, to note that, at the London Skiu 
Hospital, Fitzroy Square, the staff have been treating for the past 
year many oases of lupus, rodent ulcer, &c., with most excellent 
curative results, with the applications of the Róntgen rays. The 
action in both cases is very similar, but the Röntgen rays possess 
every advantage of the eleotric light treatment, with none of its 
disadvantages. | | 

1. The Róntgen ray apparatus costs only about £100, compared 
with many times that cost for the electric light apparatus. 

2. There is absolutely no pain or discomfort in the application, 
whereas the electric light treatment is by no means free from some 
discomfort and pain. 

3. The time required for each application varies from 5 to 15 
minutes, compared with from one to two hours required in the light 
treatment. . 

4. The number of applications needed to effect a cure in any 
given case is much fewer than that df the light treatment. 

5. There is no need for any special nurse, and the surgeon can 
carry out the application single-handed, whereas the same is not 
possible in the case of the light treatment. 


Boiler Explosion Inquiry.—On behalf of the Board of 
Trade Mr. Howard Smith opened an inquiry at Westminster 
on Monday, into the circumstances attending a boiler 
explosion which occurred last November at the Sardinia 
Street station of the Metropolitan Electric Supply Company, 
whereby a workman was killed. Mr. Gott, who appeared as 
counsel for the Board of Trade, said that the boiler in 
question was put into position in January, 1889, and was 
of the water-tube type. The boiler was periodically 
inspected by water-pressure test, every precaution with 
regard to the kind of water used was taken, but up to the 
time of the explosion, nothing was noted which indicated 
the presence of danger. "lhestipulated pressure was 175 lbs. 
to the square inch, but the working pressure was not above 
160 lbs. In 1898 partial examinations were made as to 
the cleanliness of the boiler; in fact, it was partially cleaned 
upon six oecasions in that year and thoroughly cleaned 
once. On May 11th, 1901, it was thoroughly cleaned again, 
and in June was inspected by the company's inspector, no 
fault being discovered. On the day of the explosion the 
pressure was 150 lbs. Subsequent, examination showed that 
one of the tubes had fractured, the original thickness having 
been much lessened by corrosion. It would be for the 
inspector to ascertain precisely what the cause of the explosion 
was, An inquest on the victim was held by Mr. John 
Troutbeck, and a verdict of Accidental Death was returned. 
The plate thickness of the tubes was # inch. Evidence 
was given by Mr. Kolle, London manager of Messre, 
Babcock & Wilcox, who supplied the boiler, as to dimensions. 
All the tubes were tested at the highest pressure by the 
makers before being fitted up. 


The Metric System.—In the House of Commons last 
week a question was raised by Mr. Labouchere in regard to 
the use of the metric system by British traders. In reply, 
Mr. Gerald Balfour said that reports from his Majesty's 
representatives abroad frequently allude to the impediment 
caused to British trade by the adherence of many of 
our traders to the usual British system of weights and 
measures in their transactions with countries in which 
metric standards are in use. He, however, pointed out that 
the Act of 1897 removed any legal impediment to the 
adoption of metric standards. The Government is not 
prepared to bring in a measure making the use of the 
system compulsory. 


— 


Visit of the Institution of Electrical Engineers to 
Germany.—We are informed that in the unavoidable 
absence of the president, Mr. Alexander Siemens (past 
president) will, at the unanimous request of the Council, 
assume the leadership of the Institution party throughout 
the visit to Germany. Members are reminded that their 


applications for tickets should be forwarded before Saturday, 
June 15th, 


Personal.—Mr, L. Paton Greig, formerly of Edinburgh, 
has been appointed chief electrical engineer at the Bury 
St. Edmunds electric lighting works in succession to the 
late Mr. A. H. Roe. Mr. Greig was formerly assistant 
inspector of mains at Edinburgh, and ‘after three years’ 


Service was appointed electrican-in-charge of an eight hours’ 


shift at Bradford (Yorkshire). About 10 months ago he 
was appointed assistant electrical engineer at Bury St. 
Edmunds. 

We understand that Mr. Fred. Bathurst, of the Conduit 
and Insulation Company, Limited, is sailing on the 15th 
inst., per ss. Sf. Louis, for a combined business and pleasure 
trip to the U.S.A. He will pay a visit to the Buffalo Exhi- 
bition, and specially study the electric wiring developments. 
We hope Mr. Bathurst will return fully restored to health 
and strength after his long indisposition. 


Electric Fire Detection.—On Tuesday an exhibition 
of the May-Oatway electric fire detector was given at 18, St. 
John's Lane, Liverpool. mE 


NEW COMPANIES REGISTERED. 


Magnus Volk, Limited (70,378).—This company was 
registered on June 3rd, with a capital of £10,000 in £1 shares 
(5,000 preference), to acquire, undertake and work the electrical 
tramways on the beach in the Borough of Brighton, east of the 
west entrance of the Aquarium, now worked by Magnus Volk under 
the sanction of the Brighton Town Council, and any additions to 
and extensions of the said tramway, to carry on the business of 
tramway proprietors, electrical and general engineers, &c., and to 
adopt an agreement with Magnus Volk. The first subscribers (each 
with one share) are:—F. A. Gill, 29, Sudeley Street, Brighton, 
book-keeper; L. Farncombe, 29, Sudeley Street, Brighton, 
stationer; W. Grutchfield, 18, Prestonville Terrace, Brighton, 
accountant; J. Smithers, 4, Bates Road, Preston, Brighton, railway 
inspector; F. Hilton, 4, Pavilion Buildings, Brighton, accountant ; 
Mrs. A. Volk, 17, Clermont Terrace, Preston; and Magnus H. Volk, 
17, Clermont 'lerrace, Preston, electrical engineer. No initial 
public issue. The first directors are Magaus Volk, Magnus H. Volk, 
and Walter Grutchfield. 


Article Club Company, Lintited. — Registered on 
June 6th by C. U. Fisher, 19—20, Holborn Viaduct, E.C., with a 
capital of £25 in £1 shares. Objects: To take over the business of 
the unincorporated association known as the Article Club. No 
initial public issue. The first directors are Lord Suffield, J. Dixon, 
and L. Cowen. Registered office, St. Irmin’s Hotel, Westminster, 
S.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Northampton Electric Light and Power Company, 
Limited (28,640).—Particulars of registered mortgages and charges. 
Total amount secured by series of debentures created by resolutions 
dated December 6th, 1898, and March 8th, 1901, £8,600. Amount 
of debenture issue made March 8th, 1901; £5,000 in one debenture 
of £5,000. Date of registration, March 27th, 1901. Total amount 
secured by series of debentures created by resolution dated June 3rd, 
1896, Not more than two-thirds of the subscribed and paid-up 
capital for the time being of the company.” Amount of debenture 
issue made April 15th, 1901, £700 in 14 debentures of £50 each. 
Date of registration, April 25th, 1901. Property charged (both 
series). The undertaking and property of the company, present 
and future, including uncalled capital. No trustees for either 
series. 


Northampton Electric Light and Power Company, 
Limited (28,640).—This company's annual return was filed on 
March 26th, when 10 “A,” and 36,922 “B” shares were taken up 
out of a nominal capital of £50,000 in 10 “A,” and 48,990 “B” 
shares of £1 each. £1 per share has been called up, resulting iu the 
receipt of £36,932. Mortgages and charges, £28,400. Since the 
date of the return, 900 B” shares have been allotted. 


Brush Electrical Engineering Company, Limited 
(29,533).—This company's annual return was filed on May 8th, when 
105,731 ordinary and 113,374 preference shares were taken up out 
of a nominal capital of £660,000 m 180,000 ordinary and 150,000 
preference shares of £2 each. £2 has been called up on each of 
35,817 ordinary and £41,837 preference shares, resulting in the 
receipt of £155,003 2s. 5d. £304 17s. 7d. remains in arrears. 
£282,902 is considered as-paid on 69,914 ordinary, and 71,537 pre- 
rerence. Mortgages and charges; £250,000, 
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Brush Electrical Engineering Company, Limited 
(29,533).—Particulars of registered mortgages and charges. Date 
of creation of mortgage or charge, April 15th, 1901. Total amount 
secured, £25,000 and interest. Property charged, allotment monies 
and other monies payable in respect of 12,500 preference shares to 
be issued. Mortgagees or persons entitled to charge, Parr's Bank, 
Limited. Date of registration, April 24th, 1901. 


. CITY NOTES. 


Telegraph Manufacturing Company, Limited. 


Tus ordinary general meeting took place on Friday last week at 
Liverpool Mr. James Taylor presided 

The Chaux said it was a pleasure to the directors to meet the 
shareholders, although the profit and loss account did not show the 
same profit as last year. Last year the company made a profit of 
£41,000 odd, this year they had made a profit of £35,183. That 
had been caused by two things. The first was that last year they 
had a good contract in hand which was taken by the old company, 
and the new company had gertainly got the benefit of it. Then, in 
the second place, the past year had been one of great difficulty in 
the making of the goods. During that time they had practically 
reorganised the whole of the factory. Where they used to drive by 
steam engines they now drove by electric power, with the result 
that a great portion of the machinery had had to be altered. It 
had disorganised them to a large extent, and had made the directors 
feel that when large contracts were offered they dare not undertake 
them if they were to be under heavy penalties for non-delivery up to 
time. They thought it best to get the works into working order 
before contracting for such work. He (the chairman) was now very 
glad to tell the shareholders they were in a position to contract for 
some of the large orders which were being given out by large cor- 
porations. They would see that their property had been increased 
by the sum of £16,374, but they hoped that the heavy capital 
expenditure which they had had for the last three years was now at 
an end. There were still some little things to do so far as their 
Helsby works were concerned. He would like to point out that 
the actual amount paid for that business three years ago was 
£47,000, and their reserve fuad now stood at £55,000, which he was 
sure must be satisfactory to everyone. There was one other thing 
he would like to touch upon. "They saw that the telephone business 
was likely to become of very great importance. Since they last 
met several towns had gone in for tbat, and they (the directors) 
had gone in for it, and were making a speciality of big central 
switchboards, and they were in the very unique position of having 
secured the only two orders for town exchange telephone-boards 
which had been given out during the year. In their present works 
they could not get through more work than they had in haud, so 
they were negotiating for land upon which to erect a proper factory. 
By next year be hoped he would be able to tell them they had 
one of the best equipped factories for that class of work in Great 
Britain. He begged to move that the report be adopted, and 
that a dividend of 12 per cent. per annum for the half-year (68. per 
share) and a bonus of 2 per cent. (28. per share), being in all at the 
rate of 12 per cent. for the year, be paid, and that the balance of 
£7,061 5s. 11d. be carried forward. 

Mr. HíARMOOD BANNER seconded. 

Mr. James SxETHURST said that in the balance-sheet it was 
shown that there was a reserve fund of £55,000. He would like 
to ask what that was invested in, and what interest it was 
bringing in ? 

The CHAInMAN replied that the reserve fund with them was as it 
was with other industrial companies. It was invested in the busi- 
ness. If they would turn to the balance-sheet, they would see the 
large amount invested in buildings and stock-in-trade. If the 
reserve were invested in outside securities it would be necessary to 
increase the capital. 

The report and statement of accounts were adopted. 

Mr. George Nicholson was elected an auditor on the proposition 
of Mr. G. H. F. Robertson, seconded by Mr. J. Shaw. 

A vote of thanks to the chairman for presiding was proposed by 
Mr. Harmood Banner and seconded by Mr. Smethurst. This was 
unanimously passed and the business closed. 


The Metropolitan District Railway and Electric 
| Traction. 


A SPECIAL meeting of shareholders of the Metropolitan District 
Railway Company was held on 6th inst., at the Westminster Palace 
Hotel, to consider the Bill now pending in Parliament to empower 
the company to adapt their railway to electric traction, and also an 
agreement between the compauy and the Metropolitan District 
Electric Traction Company. We abstract the following from the 
Times report :— 
Mr. J. S. Forses presided, and explained the changes it was pro- 
pos to make in the Bill and the terms of the agreement with the 
lectric Traction Company. The electrification of the railway was 
said to be the remedy for the evils under whichthey were suffering; 
but with their credit, how were they to make the change? The 
directors determined some time since, in view of the importance 
and the gravity of the position, to take the bull by the horns, and 
by some means to raise enough money to do it. They acted at that 
time on the principle that it was indispensable to the future of the 
undertaking that the money should be obtained, in order to enable 


them to adopt electric traction. The debenture holders, however, 
did not like having capital placed over their heads, nor did the pre- 
ference shareholders desire their position to be altered by reducing 
their interest; but the ordinary stockholder, who was the master of 
the position, had to be conciliated. In the result it had been deter- 
mined to abandon the financial proposals as formerly submitted to 
the proprietors, and the position of the debenture and preference 
stockholders was not to be altered. The Bill, however, had to be 
presented for confirmation in its original form, and this involved 
the process called “additional provision," which meant that Parlia- 
ment would be asked to waive the provisjons of the measure as it 
was at first introduced, and to allow the company to make the 
changes that had since been decided on. Since the Bill was first 
designed, a good many things had happened, and gentlemen of 
reputation, acknowledged ability, and with financial means, had 
been found who had come forward to assist the company. 
They began by buying up such an enormous percentage of 
the ordinary share capital, that they practically became masters 
of the position. They were very bold people, but he 
supposed that they would not have gone into this 
business if they had not understood it; aud they had not only 
become partnera with the company to a considerable extent—to the 
extent, perhaps, of half the ordinary capital—but they were willing 
to find further money to effect what the proprietors might in their 
own way have effected if they could have found the money them- 
selves. He had no doubt that the Parliamentary Committee would 
consent to the abandonment of the clauses which it had been 
decided to strike out of the Bill, and that they would adopt the 
amended proposals by the petition for additional provision. The 
directors had remodelled the Bill in the additional provision. The 
matter was now all centred in the agreement between the railway 
company and the traction company, and on the part of the directors 
he advised the proprietors to confirm the proposed arrangements as 
a solution of the difficulties of the company. The parties referred 
to, having acquired the large holding of stock mentioned, were so 
confident in their power to raise that capital out of the mud into 
something good that they would find the other money that was 
necessary. This was tbe essence of the agreement, and the agree- 
ment was the crux of the question. It had been the subject of 
mature deliberation; it divided itself into two parts, one being the 
generating station and the other the conversion of the railway 
* from its present state of desolate waste of darkness into a brilliant 
galaxy of light." The generating station they propose to provide 
under one contract. It was to be erected by the parties in 
question, who would select firms to do particular kinds of the 
work, the object being to carry out the whole at the 
lowest cost, and the railway company were to have a voice 
in determining what was cost price. These gentlemen would 
not make any profit at all out of the generating: station, which, 
on the completion of the works, would be hired. to the railway 
company. The contract for the electrification and equipment for 
working the line by electric power differed from that in relation to 
the generating station. Mr. Yerkes'a combination would take for 
that purpose all that the company had to give, and what they had 
to give was embodied in what the proprietors authorised the 
directors to do ata previous meeting. They had power to raise 
£500,000 of ordinary stock, which carried with it the power of 
creating £166,000 of 4 per cent. debenture stock. "They had agreed 
to take the £500,000 ordinary stock at the nominal price of 25 per 
cent. and the £166,000 of debenture stock at par, and in virtue of 
that surrender they would take upon themselves the obligation of 
the conversion of theline. They undertook to carry out the change 
without any interference with the working traffic—an astonishing 
assertion of confidence. The parties were to find the money for 
the generating station and any other capital that might be necessary 
at 5 per cent. There was to be a 5 per cent. charge in the nature 
of a rental on the generating station, and 5 per cent. on any money 
required over and above the £500,000 ordinary stock and £166,000 
debenture stock referred to. The board had enough proxies to carry 
anything, but what they wanted to see Was the resolution agreed to 
unanimously by the proprietors present. The Electric Traction 
Company was at present an inchoate body, but the company would 
be formed with a sufficient capital, and with a margin much more 
than sufficient to fulfil all the obligations undertaken. The com- 

uy, indeed, was so far formed that he had received from their 

iends the names of a combination of first-class bankers and others 
in America who would "table the sovereigns" as security for 
carrying out the contract. 

Major L. H. Isaacs seconded the resolution. | 

Mr. PERES, M.P., thought that the chairman had made the posi- 
tion quite clear. He himself had not a penny of interest, pro- 
fessional or other, in the new company which was to undertake 
the arrangements for the electrification of the railway. The 
arrangements between the Traction Company and the railway com- 
pany provided for the absolute subscription of 1 million sterling by 
responsible people before the agreement was exchanged; and 
already that company had its memorandum and articles of associa- 
tion signed by at least 16 names, including some of the wealthiest 
firms in America. It was not, however, wholly an American group, 
some well-known Englishmen being connected with the enterprise. 
He did not think that they ought to fee] any antipathy to Americans 
investing in railways here. The English sent a great deal of their 
money to America in the early history of railways there, and now 
this attention was being reciprocated. Moreover, the British 
investor did not altogether like to invest ia electrical railways, as he 
did not appreciate such undertakings as the Americans did. He 
desired to emphasise the fact that the Traction Company would not 
make a penny of profit either on the erection of the power-house or 
on the supply of the materials for the electrification of the railway. 
Those who were supplying the money which was required to carry 
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out the proposed changes looked to the future increment in the 
value of their stock for their remuneration. The agreement would 
be ready for exchange immediately it was sealed by the two com- 
panies. Parliamentary sanction would be given to it on that basis, 
and before the company’s Bill proceeded through certain stages in 
the House it would be necessary to produce the agreement with the 
seals of this company and of the Traction Company to it. He was 
very anxious in connection with their electrical arrangements that 
nothing should be done to bring them iuto conflict with the Metro- 
politan Company. 

The CnHar&MaN stated that the directors were assured that 
£400,000 was a liberal estimate for the cost of the generating 
station. By the conversion of the line to electric traction, accord- 
ing to what he had been told, mcre trains could be run, and ata 
much less average cost per train-mile than at present. The District 
Company now spent 52 per cent. of their receipts in expenses, 
whereas it was said that electric lines could be worked at 35 per 
cent. The difference between those two rates would represent 
£70,000 to this company. There would be an enormous saving, 
however, if the working expenses were 40 or even 45 per cent.: and, 
in addition, there was the multiplication of traius. 

The motion was carried unanimously. 


Stock Exchange Notices,—The Committee have (1) 
appointed special settling days as under:— Wednesday, June 19th, 
West London and Provincial Electric Supply Company, Limited — 
9,891 ordinary shares of £1 each, fully paid, Nos. 7,501 to 11,425, 
12,926 to 15,025, and 16,026 to 19,891, and 34,314 6 per cent. cumu- 
lative preference sbares of £1 cach, fully paid, Nos. 7,501 to 36,015 
and 36, 146 to 41,914; (2) and ordered the undermentioncd securities to 
be quoted in the Official List: — T. dmundson's Electricity Corpora- 
tion, Limited, 6,637 6 per cent. cumulative preference shares of 
£5 each, fully paid, Nos. 1 to 6, 637. 


New Issue.— The dircctors of the Bristol Tramways and 
Carriage Company, having decided to issue the further 25,000 4 per 
cent. cumulative preference shares created at the last general 
meeting of shareholders, have given to registered holders only of the 
company's debenture stock, preference and ordinary shares the 
privilege of applying for the new shares at par. Avyplications 
were to be made through the company’s bankers, Lloyds Bank, 
Limited, Bristol, before to-day. 


Drake & Gorham, Limited.—The letters of allotment for 
the total amount of the capital recently offered to the public by 
Drake & (torham, Limited, have now all been posted. 


Commercial Cable Company.—The directors have 
declared a quarterly dividend of 1} per cent. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending June 
7th were £510; corresponding week last year, £752; deorease, £742. 
Total to date, £10,542; corresponding period last year, £9,591; increase, 
£951. Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending June 
Sth were £878; oorresponding week last year, 41, 834; decrease, £950. Total 
to date, £7,871 ; corresponding period last year, £7,729; increase, £112. 

Bristol Tramways and Carriage Company.—The receipts for the week ending 
June 7th were £4,406; corresponding period last year (Whit week), £4,708; 
deorease, £302. 


Central London Raflway.— The receipts for the week ending June 8th 
were £6,068; previous week, £6,368 ; deorease, £305. Total receipts to date 
(23 weeks), £142,531. Miles open, 6. 


City and South London Railway.—The receipts for the week ending June 
9th were £1,922; corresponding week last year, £1,501; increase (Clapham 
extension open) £421. Total to date, £45,208; corresponding period last 
year, £29,255; increase, £15,953. Miles open, 1901, 44; 1900, 44. 


Dover Corporation Tramways.— The receipts for the week ending June 
8th were E221 5s. 6d.; oorresponding week last year, £270 4s. 2d.; 
decrease, £49 98. 8d. Total to date, £4,170 15s. 14d.; corresponding period 
last year, £8,851 18s. }4d.; increase, £812 16s. 11d. Miles of track open, 8; 
Car miles run, 1901, 5,114; 1900, 5,021. Number of oars, 11. 


Dublin United Tramwa Compan .—The receipts for the week ending 
June 7th were as follows :—D. U. T. Co., electrio cars, £3,519 133. 7d.; 

D. 8. D. Co., eleotrio cars, £9:7 10s. 4d.; total £4,747 3s. lld.; corre- 
sponding week last year—D. U. T. Co., electric cars, £4,276 0s. 10d. ; ditto, 
horse oars, £77 8s. 5d.; D. 8. D. Co., eleotrio cars, £1,254 168. 7d.; total, 
£5,608 Os. 10d.; decrease, £860 168. 11d. ; "idend to date, £93,225 15s. 7d. ; 

te to date last year, £93,957 2s. Bd.; decrease, £731 64. Rd. The 

mileage worked is 45 miles electrically, as against 42 miles electrically, and 

2 miles by horses, for the corresponding period last year. 1900, Whitsuntide. 


Liverpool Overhead Railway.—The receipts for the week ending June 

9th were £1,651; corresponding week last year, £1,781; decrease, 
1900 includes Bank Holiday. Total to dato, £36,166; corresponding period 
last year, £82,790; inorease, £3,316. Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
THE Stock Exchange is settling down to a more normal state of 
affairs now that the money market has grown easier. Nor is the 
political ‘outlook more clouded than usual, and as to the South 
African war, it has been with us, like the poor, for so long, that the 
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markets have ceased to pay it any particular heed. The internal 
trouble which menaced the Yankee railroad department is all but 
over, and there is a fair amount of general business going on, 
despite the commencement of racing, and the temptations afforded 
by the fine weather for neglecting work, which always appeal with 
peculiar force to the Stock Exchange mind. ; 

Electrical sections, however, have so far failed to benefit by the 
rather improved tendeacy that is general in other markets of the 
House. ‘I'he declines outuumber the rises ia each department, but 
these are mainly immaterial, and in most cases merely the result of 
settlement, before the adveut of which prices are prone to droop 
This week they have not had time to recover before these notes are 
in type. The Supply Companies maintain their firmness of last 
week, with only three exceptions, but the Telegraph and Telephone 
securities are duller, and the manufacturing depart:nent is also a 
shade easier. 

Central London Ordinary (Undivided) shares are 1 down, partly 
on the idea thatthe electrification of the Metropolitan and the District 
Railways must rob the C. L. Railway of some of the traffic which it 
diverted from its neighbours lines. Like many other Stock Ex- 
change alarms, the fear appears to be purely chimerical. As regards 


Metropolitan District, the stock has fallen to 39 again on the ampli- 


fication of details respecting the line's electrification. The com- 
pany, by the way, is now empowered to subscribe and hold shares 
forany sum not exceeding £200,000 towards the capital of the 
Brompton and Piccadilly Circus Railway. These securities are at 
present unmarketable. 


Both City and South London shares aud Waterloo and City 


Ordinary stock have fallen slightly during the week, even as they 


both advanced the same amount in the precediny week. But not 
all the electric traction specialities are dull. London United 
Debentures are better at 105, despite the opposition to an extension 
of the company's lines which is threatened by the London County 
Council and the Middlesex County Council. Probably the stock- 
holders are aware of the happy knack the London United Tramways 
Company has in getting its own way in the long run. British 
Electric Traction shares are unchanged at 15, but British Columbia 
Electric Railway Preference are being sought for, and have risen to 
9;, rather buyers. Buenos Ayres and Belgrano Ordinary have been 
done at 1;, the “A” Preference at 544, and the B" Preference 
at 51. i 

The Motor Traction Company, shares in which are unsaleable, has 
brought its debit balance up to £7,139 by the addition of £1,316 
ioss during the past year. It will be remembered that the Motor 
Traction sprang from the London Steam Omnibus, which was a 
failure. The company’s business has been virtually suspended for 
some time, consequent upon the construction of a factory, but the 
days of difficulty should soon be past, and the patient shareholders 
will await coming events with eager anxiety. 


In the electric supply market, Chelsea Ordinary and Edmundson's 
Preference have both declined +. We understand that the under- 
writing letters for the latter company's baby —the Urban—are now 
out. Metropolitans are lower, a natural reaction after their recent 
series of rises. City of London Preference redeem the list from 
monotonous weakness by having improved 103. upon a good 
revenue statement for the March quarter, while Kensington 
Debenture is harder by the widening of the quotation only. 
London Electric Supply shares suffered no change upon the news 
of the lamented death of Lord Wantage, V.C., the cbairman of 
the company. 

Telegraph stocks and shares are lower where any change is 
recordable at all The Anglo-American group has formed a 
favourite selling ground during the last day or two. For one thing 
an all-French cable system is being talked about, and, moreover, a 
Stock Exchange report gained currency to the effect that the company 
is feeling the competition of the Commercial Cable undertaking, the 


latter having also opened a new office in Shorter's Court. This last 


rumour has been denied by the secretary of the Anglo Company. 
Commercial Cable stock rests at $140, and the Debenture stock has 
gained a point at 102. In the Eastern division Chinas are 
minus the 5s. rise that they scored last week, but otherwise this 
group shows practically no alteration. Cuba Telegraph Preference 
are flat at 15, but the Ordinary maintain their nominal quotation. 


National Telephones appear to be on their way to £3 once more, 
a good many shareholders having taken advantage of the recent 
rise to clear out or to reduce their investment in this company. 
Chadburn's (Ship) Telegraph shares are rather harder at 1 for both 
Ordinary and Preference, the report proving satisfactory. Welsbach 
descriptions are weak at the formation of a trust for testing in the 
Courts the validity of the Welsbach patent of 1893. The township 
of Durban, Natal, bas been iuvitiug subscriptious to a new 4 per 
cent. loan which is required for the acquisition and electrification of 
the present horse tramways, and the stock looks cheap at par. 
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ea NAME. 
96,900 | African Direct Telegraph 
119,700/| Amazon Telegraph 5 Da Nos. 1 to 1, 250 Red. se 
822,700/| Anglo-American Telegraph ... 85 € 
3,088,5407 Do. do. 6 * Pref. ses TR i 
3,088, 540“ Do. do. Deferred b sei "S 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... wee wee 902 
13,333,300$| Commercial Cable 
1,589,4961 Do. do. Bterling 500 year 4 4 AT Deb. Btock Bed. 
16,000 | Cuba Telegraph - es 
6,000 Do. 10 96 Pret T " n A 
12,931 | Direct Dm Telegra . . ES . 
6,000 do ^ Cum. Pref. ... oss "^ 
$0,000! Do. do. 41 Y Debs. sis ae ss 
60,7102; Direct United States Cable T € 
108,300/| Direct West India Cable, 43 Reg. Deb. ies 
4,000,000 Eastern Telegraph, Ord. 
1,826,888 Do. 31 Pref. Stock iis ne 
1,432, 2682 Do. Mort. Deb. Stock Red. ... 
302,000 | Eastern Extension, 3 and China Telegraph 
320,000; Do. 4% Deb. Stock 


900.0001 Eastern and South African Telegraph, 4 v Mort. 
' os 


* Subject to Founders Shares. 
Uniess otherwise stated all shares 


THE ELECTRICAL REVIEW. 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock 
or Dividends for 
8 the last three years. 


12 


= 


to 8,000, red. 1909) 100 one saa ies 
4 95 Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 25 | ae T was 


200,0007 Do. 
180, 227 | Globe Telegraph and Trust ... Ses ee .. | 10 | 5j 5195 |... 
180,042 Do. do. 6% Pref. -— eis n 6 js ove 
150,000 | Great Northern Telegraph, of Copenhagen 8 0 121 15 &% 
82,0007 Halifax and Bermuda Cable, 44 95 Ist Mort. Debe., j 100 
F me S ee iii 
17,000 | Indo-E Telegraph 10 * 10 % 10 % 
100, 000 London Platino-Brasilian Telegraph, h, 6 % Debs. . ves 100 s 
73,680 Montevideo Aik ma Limited, Nos. 1 to 72, 680 .. ll ai uj ue 
86,492 Do. do. 5% Pref., Nos. 1 to 86,492 1|4 T 
590,000 | National Telephone, 1 to 590,000 ees iss ase 5 | 6 5 | 5 
15,000 Do. 6 % Cum. 1st Pref. ... as ..| 10/6 6 6 
15,000 Do, 6 % Cum. 2nd Pref. ... 10 | 6 6 6 
250,000 Do. 5 95 Non-cum. 3rd Pref., 1 to 250,000 5 5 5 5 
2,000, 0007 Do. 40 Deb. Stock Red. ess Stock 34 34 34 
500, Do. Deb. Btock Red... 100 | ... "EE! 
171,504 | Oriental Telephone d Elec., Nos. 1 to aa 504, tully paid 15 5 6 * 
100, 0007] Pacific and European Tel., 4 Y Guar 1 to 1 000 A - eis 
11,839 Reuter's . E eee eee eee eee 8 b % b y ^4 5 y^ 
3,381 Submarine Cables Trust s 05 Xs ei e. |O i sie 985 
58,000 United River Plate Telephone di 5 6 7 
000 Do. do. b 7 Cum. pref. Nos. 1—40, 000 5 eee eee 0 
179,947. Do. do. 5 Y Debs. ... M Stock vis . 
171,000 West African Telegraph, 5 % Debs... 100 | ... ad 
,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—593, 008 28 | ... vus à 
150,000 Do. do. 4% Dets., 1—1, 500 gua. by Bras. Sub. Tel. | 100 ... see - 
207,930 Western N Ltd., Nos. 1—207,980 ooo eee eee 10 7 % 7 % 000 
75,0007 Do o. 5 V Debs. 2nd series, 1906 „100 ... ne - 
848,7771 do 4 Deb. Stock Red. ^ .. | 100 | ... és 
88,321 | West India and Panama h ... à bs " 10 2 | §% 
84,503 Do. do. do 6 & Oum. 1st Pref. ... | 10 s 
4,669 Do. do. do. 6 % Cum. 2nd Pref... 10 : is ees 
80,0007 Do. do. do 5 95 Debs., Nos. 1 to 1,800 100 és i i 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, ror 65/60 605/62 
50'000 Charing ne à Risctricity Su) 5 7| 5 89,9999 
,000 Cross ane Btran ity upply  ... es 
20,000 Do. do. * Cum. Pref. D oue ies dus 
34,000 *Chelsea Electricity Supply, Ord. m 5 6 6 „ 51 
150,000? Do. db Deb Stock Red. ... Stock se iss 
70, 579 | City of t London. Electric Lighting, 40, 001—110, 579... 10 | 6 4% 0 
40,000 Cum. Pref., 1 to 40 ,000 . 10 | 6 6 9516 
400,0001 Deb. Stock, Scrip. (iss. at £115) all paid | ... |. | e | ae 
40,000 County of Leni MEUS Elec. Ltg, Ord. 1—40,000 | 10| d 4 Y 4 J 
20,000 o. 6 Y Pret., 40,001 60,000 10 6 6 7 6 
200,000! Do "Y Deb. Stock Prov. Certe a paid) Rd. pM es dx 
35,500 | Edmundson's Elec. Corp., Ord. S:zres 0 5 6 6 7 
20,000 Do. do. 6 % Cum. Pref. en ee ss 
120,00€7 Do. do. 44 % 1st Mort. Deb. Btock. 100 : iss 
21,000 ! Kersinzton and EKzightobridge Ziecuio, Oru. 5 
90,000 Do. do. do. 4% Deb. Stock Stock - 225 
110,000 | London Electric Supply Corporation, 1 3. € sis 
49,840 Do. do. do. 6% Pref. 5 6 V is 
250,0007 Do. do. do. 4% ist Mt, Db. Stock Rd. |Stock| ... 885 $us 
85,000 Metropolitan Electric Supply, 101 to 62,500 ose 10 5 |5 * 6 * 
220,000! Do. 41 t Mortgage Debenture © Btock | - 
250,0007 Do. 34% Mort. Deb. Stock Red. . ies 
6,452 | Notting Hill Electric Lighting or dts 6 
40,000 | Bt. James's and Pall Mall Electric Light, Ord... : 17 T i5 
20,000 Do. do. 7 96 Pref., 20,081 to 40,080 
150,0007 Do. do. 34 % Deb. Stock Red. 
12,000 | Smithfield Market im Supply, | Ord.  .. 
50,0007 Do. Deb. i s 100 ide -€ ae 
65,000 | South London Electricity Supply, eec ses 85s ies ove 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000... 5 12 95 13 Y 103 
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Closing Closing 
Quotations Quotation 
June 5th. June 12tu. 

100 —103 100 —103 
78 — 83 78 — 83 
54 — 57 54 — 67 
98 —100 97 — 39 
104— 11 10 — 104 

31— 4 94— 4 
175 —185 175 —185 
100 —102 101 —103 
7— 8 7— 8 
15 — 16 144 — 154 
3 — 4 3 — 4 
9 — 10 9 — 10 

100 — 104% 100 —104% 
10}— 10} 104 — 107 

100 — 103 100 —103 

140 —145 140 —145 
91 — 94 90 — 93 

110 —114 110 —114 
131— 14} 134— 14 
111 —116  |111 —116 

100 —103 100 —103 
100 —103 |100 —10395 

927— 102 92 10} 
144— 15] | 144— 151 
31 — 33 31 — 33 

100 —103 100 -103 
43 — 47 43 — 47 

103 —106 103 —106 

i—- 1 1— 1 
2— 1 2— 1 
32— 38 31— 3} 

114— 124 114 — 123 
114 — 124 | 114 — 123 
4i— 4} | 43— 4i 
87 — 90 87 — 90 
95 — 98 95 — 98 

3 — i— 1 

100 —103 100 —103 

7 — 8xd| 7 — 8 
125 —130 125 —130 
5— 6 | 5— B 
4g-- 5} — bi 

109 —106 103 —106 
98 —101 98 —101 
100 —103 160 —103 
138— 14} | 132—144 
102 —105 102 —105 
102 —105 102 —105 

d— § #- 6 
5 — 6 5 — 6 
3 — 5 3 — D 

109 —106 {103 —106 
72— 8% | 72— 8i 
81— 9 81— 9 
9 — 10 9 — 10 
5i— 52 51— 53 
6 — 64 | 5$— 6} 

109 —112 |109 —112 
81— 94 | 81— 9 

12 — 13 124 — 134 

122 —127 122 —127 

8)— 9 84— 
114— 124 | 114— 123 

105 —108 105 —108 
51— 53 | 51— 52 
51— 6 51— 5 

104 —107 104 —107 
114— 121 114— 121 
102 — 104 102 —105 

14— 12 | 13— 12 
4— 5 4— 5 
98 —101 98 —101 
14 — 15 133 — 143 

110 —113 110 —113 
96 — 99 — 99 
154— 164 | 154— 164 
15 — 16 15 — 16 

8i— 94 — 9} 

—101 98 —101 
2— 21 | 2 — 23 

80 — 90 80 — 90 
21— 34 24— 3 

12 — 13 12 — 13 
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Bu done 
week ended 
June 13th, 

1901. 
Highest. | Lowest 
99 | 974 

1024 | 1012 

143 | 1413 
993 | 91 

112 | 1104 
1318| 135 
10% 97 
143 | .. 

Ji 3758 
1294 
43 .. 
89 P 

104 I. 

1 eee 
14 | 1313 

58] we 

55 5 

8 eee 
“OR | ca 
FR ae 
BS 
14 | 14 
158 .. 
128 123 


ao tation on 3 Liverpoo! Stock 
rants, profits being bene deed aa as capital, 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Btock Dividends for Closing Closing Busineas 4 
Laue | Vh sere | the lat three years, | Quotation | Quotation |, week ended 
1 | 1898. | 1899. | 1900. Highest | Lowest 
20,000 | British Aluminium 7 Y Cum. Pref. . w ie i. is E 71— 8i 7$ — 8$ eM s 
300,000 Do. do. 5 Y 1st Mort. Deb. Bock Red. .. |Stock| ... dus 5 85 — 93 89 — 93 92 914 
45,000 | British Electric Traction ... . 10| 69 .. | . |14— 15h | 144— 15} 153 147 
50,000 Do. do. 6 Y Cum. Pref. ae 10 js sae ies 12 — 13 12 — 13 123 12d 
350,0007 Do. do. 5 % Perpetual Debenture Stock ... Stock . 120 —123  |120 —123 | 1213 | 1214 
70,000 | British Insulated Wire Ord. . e 5 15 9| 20 J 15 5 % 10 — 11 94— 10h | .. | .. 
70,000 Do. do. 6 % Cum. Pref. vss ies — 5| ... 53— 54— 62 
90,000 Brush Elecl Enging., Ord., 1 to 90,000 aes 2| 5 6 LA "t 1lá— 1j lg— 18 
90,000 Do. 355 5 sed 1 to 90,000 ; 2| 6 695 .. 23— 23 2à— 28 195 Sad 
125,0007 Do. 4 4 ben vee e [Stock] k. . 103 —108 103 —108 25] 2} 
108,7102 Do. e 4i ea Deb. Dak ei Stock *. 101 —1C4 101 —104 1024 se 
30,000 | Callender’s Cable Construction s Nos. 1—30,000 ... 5/1659 15 * 15 5 % 144— 15 14 —15 1544] 143 
40,000 Do. do. 5 Y Cum. Prei. dix 5| ... 51— 6 51— 6 51M ... 
90,0002 Do. do. 41 % let Mort. Deb. Btock Red SD JBtock| ... | ... 109 —113 |109 —113 "uu a 
206,297 | Central London Railway, Ord. Shares ..| 10| .. Sa us 94— 10 93— 93 98 91 
78,703 Do. do. Pref. half-shares .. ves ss 5| .. PE seu 4à— 5 44— 5 5 Mr 
` 78,703 Do. do. Def. do. s m d dE s m 4$— 5} 43— 51 42 
855,000 | City and Bouth London Railway .. Stock 23% 13% 14% 51 — 53 51 — 53 Wee 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60, 000 . sès 10 ... jn 5 — 53 41 — 5} soe ies 
54,000 | Crompton oo Nos. 31 1 00 rey. 53 ue 3| 6%) 71 31— 4 34— 4 re ees 
5 Y 1st Mort. 0 
100,000? { 2100, and 901 o 11,000 of 250 red J| SE] ae |e |e [92 —310€ 101 1% „ 
99,261 | Edison & Swan Utd. EL Lgt., “ A” shares, £3 pd. 1 to 99,261 5| 6 6 i 1— 1$ 1— 14 - tus 
17,139 Do. do. do. “A” Shares, 01—017,139  ... b 6 ies 22— 34 2 — 3 ses T 
344,023! Do. do. do. 4% Deb. Stock Red ..]100| ... ss . | 87 — 89 87 — 89 -— TR 
100,000? Do. do. 5% 2nd Deb. Stock Prov. Certs. bee te 100 | .. ss .. | 94 — 98 94 — 98 — 
112,100 | Electric Construction, 1 to 112,100 ... 2 6 7 6 .. 12— g 12— 21212. 
25,000 Do. do. Cum. Pref., 1 to 25,000... 985 7 sa m 23— 3 21— 3 iid XN 
182,500 Po. do. Perp. 1st Mort. Deb. Stock ... stock e| ose | . 101 —104 [CO —103 10222 


35,000 | Henley’s (W. T.) Telegraph Works, Ord. ... ... . 5 14 J 15 %|20 J 154— 164 | 154— 163 | ... 
35,000 | Do. do. 43 J Pret. 5| . | 44%] 43% 5)— 6 54— 6 25 


50,000 Do. do do. 41 Mort. Deb. Stock... |Stock| ... | .. 107 —111 107 —111 .. | .. 
50,000 | India-Rubber, Gutta-Percha and yere m bad ..| 10 | 10 Y 10 P. | 21 — 22 21 — 22 21$ | ... 
$00, "0001 Do. do. do. 4 y 4 1st ort. Deb .. 100 eee eee eee 101 —104 101 —104 mr eee 
$7,500 Liverpool Overhead Railway, Ord. " ..| 10 te 32%| 34 84— 81 83 — 81 i : 
10, 000 t Do. do. Pref., £10 paid 10 5 5 ec? 13 — 133 13 — 13 TII ee 
$Rosling, Appleby & Fynn 6 95 Cum. Pref. . £i us T 6 Gl A 19/- to 20/- | ... |... 
37,350 | Telegraph 5 and Maintenance 12 | 15 15 173 35 — 39 35 — 39" 38b | 371 
150, 0001 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 "e see . 1102 —105 102 —105 wee? vae 
20, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 8 5| 8 Y 12 12 %| 105 — 114 | 10à— 114 10fP| ... 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 30009... 5, .. bus 54— 6 514— 6 1 
540, 0007] Waterloo and City Railway, Ord. Stock 100| 3%| 3% 3 * 94 — 97 93 — 96 a 
t Quotations on Liverpool Stock Exchange. | Unless otherwise stated all shares are fully paid. $ From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Teleph Construction and , Maintenance, Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 154—1 
National Eleotrio Free Wiring, 19/6 paid, }!—-1;. mos | Do. di Prof. [£0 pd), 1o 11, V 
T. Parker, £10 (fully paid), 163. 
* From Birmingham Share List. Bank rate of discount 34 per cent. (June 6th, 1901). 
MARKET QUOTATIONS, Wednesday, J une 12th. 
CHEMICALS. &o. | This week.| Last week. Ino. or Deo. METALS, &o. (continued) This week. | Last week. Ino. or Deo. 
a Acid, Se oe . per owt. bJ- 5/0 aie g Copper Sheet as - es peor ton £865 £85 
a trio $4 ee .. per owt. 23). 99J. ss 9 ^ 2s aa per ton £85 £85 
a „ Oralio v .. per owt. B2/- 82/- € „ (Eleotrolytic) Bars per ton £82 £82 e 
a „ Bulphurlo.. ei .. perowt. 6/6 6/6 e di $i Sheets per ton £90 £90 
a Ammo per owt. 29 / 975 8 [1] I Rod Per ton £84 £84 ee 
: Ammonia, riato (crystal) .. per ton £88 10 £88 10 6 í is H.C. Wire lb. oa d. 
per ton £90 £80 f Ebonite Rod .. per lb. J- ° 
a Bleachin powder ^ .. per ton £17 £1 f ^ Sheet per lb. ^bj- 
a Bisulphide of VALOR: .. perton £15 n German Silver Wire per Ib 1/5 1/5 " 
a Borax is .. per ton £17 10 £17 10 h Gutta- per lb 8/- 
a Bensole 90 ) oe .. per gal. 1/- l- h India-rubber, Para ane per lb. | 3/9 to 3/10 | 8/9 to 8/10 
: (50 y. UN .. per gal. 5/8 5/6 4 Iron, Shee per ton £18 a 
Copper Sulz 8 N vs .. per ton £923 £23 i „ Pig (Cleveland » warrants) .. per ton 45/2 45/64 44d. dec. 
“a .. per ton £24 £9A 4 „ Fo rss idi per ton} From £11 | From 211 -— 
s ^ White o Bugar $a .. per ton £81 £81 4 , Sorap, es per ton] 70/- to 72/6 | 10/- to 72/6 
a Mein RA T per par gal. siti xir us ee $ , Wire, galvanised No.8 .. per ton ee r 1120 A ES 
a Naphiba, Sali go sna silo, [sod 6/6 5/6 9 Lead, English Ingot —.. . . Per ton “pio 156 419126] ino. 
a Potash, Souda Ame ey per Ib. e p se 9 n " Bheet x .. per ton 3 10 £18 10 oe 
a „  Ceusti Asin: .. per ton £ " m Manganin Wire No. 98 .. .. per lb. 8/- 8/- .. 
a „  Bisulphate a .. perton £85 £85 m g Mercury T ss m .. Per bot. £926 2920 is 
a Bhellao .. per owt. 61/- 61/- zá d Mica (in original cases), small .. per Ib. zd. to 9d. | 8d. to 9d. , 
a Bulphate ot ‘Magnesia .. .. per ton 4410 £4 10 is d n sí ii medium per lb. | 1/9 to 2/9 | 1/9 to 2/9 +e 
a Bulphur, Sublimed Flowers. per ton £6 £6 bs. " " " .. per Ib. 8/8 to 7/8 to 7/8 . 
ae Recovered e 0. per ton £5 10 £5 10 i P Phosphor Brons lain castings per Ib. | 1/0} to 1/8 to 1/8 i: 
a Lum .. per ton £5 £5 T rolled bars rest per Ib. y to 1/4 to 1/4 ee 
a Boda, Caustic E white 70 %) .. per ton £10 15 210 15 is e ‘ip aboot per lb. 1/8 m 1/8 . 
a » .. perton £8 28 ve 5 Platinum wi .. peros. IA 1 241 
40 Bichromate, casks. per lb. 23d. 93d. xe 1 Silicium Bronze W per lb. |1 to 1/04 | 109d. to 1/04 è 
Stoel, Magueh sos dng to dene per ton, b p £15 to Reed oe 
METALS, &o. 9 1992 oon. . . per tonl (ist % 8131 1 iae. 
b Aluminium Wire, in ton lots.. per ton £224 £24 a 9 „„ foil zi» ix € .. per lb. 1/6 1,6 i 
b Bheet, in ton lots Led ton £191 | £191 n ON 16 per lb 1,9 1/9 
p Babbitt’s metal ingots. . ton | £75 to 2140 £75 to £140 Bi p White Anti- friotion Metals — 
e Brass (rolled metal to 19") basis 275 Ib. , E ry 85 " White Ant” brand . per ton] £85 to £65 | £35 to £65 T 
e „ Tube (brazed) .. .. por lb. 10d. 1 we j Yarns, Cotton, 8 in. b'ndi's per lb. s en. es 
9 n » (solid drawn) .. per Ib. eu. "m vs j n Best Flax, per 1b. e oe 
€ « Wire, basis .. per lb. : : m" j un Hemp, B ply ty, Ibe. .. per lb. bia shi 
e Copper Tubes (brazed) .. per lb. lid. 11d. ss j Russian, 10 lbs. per Ib. . . 
i solid drawn) .. per lb. 103d. Ima ss 17205 Jute, 180 Ibs. rove perton| 4146 £14 5 
g Copper Bars (best selected) .. per ton £ | Ss Zino, S8b't. (Vielle Montagne pnd. ) por ton) £22 10 £22 10 
 (aMemm.G.Bor&Co —— ^, Tc % India Rubber, G.-P. and Teleg. Wer Tele, W rka | 8 x Messrs, Morris Ashby, Limited 
b The British Aluminium Oo., Ltd. Quotations [Em Tame & eee: Co., Lid. m Messrs. W. T. Glover & Co., Lud. 
A piled by s Mosuse. Thon. & Bons. supplied y] ^ Meters. Jackson & supplied pj] ^ Mestre. P. Ormiston & Bons. 
7 Mateo F. Wiggins & Bons, Messe, Bolling A Lows: e Leas. Johnson, Matthey & Oo., Led, 
Benith & Cs. Í Mat. Hang d. Feo & Osh » Tue Phosphor Bronse Company, Le. 


— 
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SWING BRIDGE AT MIDDLETOWN, 
CONNECTICUT. 


THE new highway bridge across the Connecticut River at Middletown, 
Connecticut, designed by Mr. H. G. Tyrrell, Boston, is 1,300 ft. long, 
with a 26-ft. roadway, and provision for two 6-ft. sidewalks. It 
contains the longest highway swingispan in the world. Besides the 
street traffic, it carries a line of electric railway, connecting Middle- 
town with Portland. It consists of two fixed spans, 200 ft. centre to 
centre of piers; two fixed spans, 225 ft. centre to centre of piers; 
one draw span, 450 ft. centre to centre of piers. The turn-table is 
entirely rim bearing. Eight loading beams transfer the weight to 
16 points on the drum, which is 4 ft. deep and 31 ft. diameter. This 
stands on 64 cast-steel wheels, 8 in. by 16 in., which run between 
cast-steel bevelled treads 2 in. thick atthe centre. The lower tread 
rests on wrought-steel plates bolted to the masonry. This arrange- 
ment of turn-table makes a simple construction, and is believed to 
be as effective for a highway draw as some of the more elaborate 
combinations of rim and centre-bearing turn-tables, which depend on 
their adjustment for an even distribution of load. The drum and 
wheels are secured in place to a centre casting by means of the 
usual radial braces and spider frame. This centre casting is set 
down 6 in. into the stone pier, and secured to it by means of eight 
bolts 14 in. diameter and 6 ft. long, built solid into the pier; it 
has a hollow centre for the passage of wires up to the bridge. 
The swing is operated by three 25-H.P. electric motors of railroad 
type, one for turning, and the others for blocking up the ends. 
Besides these there is a fourth motor and a duplicate set of turning 
machinery all in place, which can be used in case of unbalanced 
wind pressure or a break in the other machinery. These two sets 
can be worked independently or together, at the will of the 
operator. Power is taken from the Middletown street wires; a 
cable is laid on the river bottom, and brought up on the centre pier. 
It passes in a groove under the wheel track, and up through the 
centre casting. The operating house stands on an overhead plat- 
form in the centre tower. It has large windows on four sides, 
and an overbanging sunshade eave. The 
walls and tloor are double thick, and it is 
provided with electric heating for cold | 
weather. The platform is reached by means 
of a ladder from the bridge floor. It was 
originally intended that the closing of the 
gates should be done by the operator in 
the tower, and, in fact, the engineer made 
a complete design for electrically-worked 
steel safety gates. While these would cost 
$950 for the two gates, they would do away 
with the services of two gate operators, but 
on account of an accident to the substruc- 
ture, involving extra expense, the steel 
gates and some other machinery were 
omitted. This last was an arrangement for 
closing the space between the ends of rail, 
where the draw and fixed span join. In 
cold weather this opening is liable to be 
2 in. or more. As this would cause a serious 
jar to cars, and possibly a derailment, the 
engineer has designed machinery to close 
this space while the toggles were tightening. 
There is also a lifting steel apron plate to 
cover the curved openings in the floor at the 
end of the draw, to lift up before the bridge 
is opencd. Instead of the moving rail, an 
ordinary split rail is used that can be adjusted 
occasionally with the changing seasons, and instead of the safety 
gates, a pair of temporary wood ones are now in use. As already 
stated, the blocking up of the ends is done by two separate motors 
at the ends of draw placed beneath the floor. It is not infrequent 
to bring power from the centre by means of a shaft; but the writer's 
expcrience shows that for long draw spans this method is not satis- 
factory, as too much power is lost by friction in the boxes. The 
calculated deflection of the ends was 3} in., and after the bridge 
was completed and levels taken, the actual deflection was found to 
be 3i in. Blocking up the ends is done by means of a pair of 
toggles at each corner. These are drawn together by two bronze nuts 
working on a right and left-hand screw, that is turned by bevel 
gears from the motor. To prevent these nuts from jamming, there 
are electric signals that tell the op:rator when to shut off his power. 
As a general rule, it is intended to simply block the ends up tight. 
This requires but very little power. But as thére is always the 
liability of the blocks becoming tight from change of temperature 
or other causes, the end machinery was proportioned to lift 50 tons 
at each corner, 14 in. in 10 seconds. This required 10 E. p., but it 
was thought best to use the same kind of motor used at the turn- 
table, giving interchangeable parts. To provide for expansion the 
end toggles rest on cast-steel rockers of 174 in. radius, which in 
turn bear on cast-iron pier plates, blocked up to the right 
elevation. The floors of fixed span and draw were made to level 
up, but notching the joint. The latch is an extra heavy swinging 
gravity latch, to which is attached a line of No. 10 wire passing 
over pulleys to the centre, and connected by means of bell cranks 
with the operator's house. To open by electric power takes 30 
seconds, and the power required to overcome an unbalanced wind 
pressure of 5 lbs. per foot on one-half of bridge is 30 F. P. 
Ordinarily, however, in calm weather 5 H.P. is sufficient to turn. It 
was necessary to use about four times the amount of resistance 
ordinarily used on street-car work with the same motors. The 
reason for this is evident when the relative weights of bridge and 


car are considered. Both the centre and end sets of machinery are 
provided with clutches, which can be thrown out of gear, and the 
operation performed by hand power. Working on 10 ft. levers, the 
bridge is turned by four men in 8 minutes. There isa friction 
brake applied to a drum on the highest speed turning shaft. This, 
and the other turning machinery, including the motor, are placed on 
the outside of drum beneath the floor, in a machinery frame that 
can be sheathed in and protected from snow and ice. The whole 
bridge is well lighted with incandescent lamps, and has also the 
usual signal lights required by the Government. 


— eee 


CHANCES FOR YOUNG ENGINEERS IN 
MEXICO.“ 


By J. M. ALARCO, Manager La Luz Electrica De 
Aguascalientes. 


THE subject is not new but deserves attention, especially of young 
engineers just out of school looking for work and for a field of 
action. From my personal experience and constant intercourse 
with engineers in this country, my opinion is that the chances 
here are good, but although it may seem presumptuous, let me name 
some of the requisites to success. 

In the first place, that which is necessary for success in all 
countries, and under all circumstances: Don’t be afraid of work. 
Not only that, but show your employer you are willing and eager 
to do work. Next learn to speak and understand the Spanish 
language, which is worth 100 per cent. of your salary at the start, 
and 1,000 per cent. later on. It has been my experience, I am 
sorry to say, that about one in every fifty of the Americans in this 
country know Spanish only well enough to make themselves 
understood. Few take the trouble to learn Spanish thoroughly, 
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consequently they fill only the lower position in an office; and 
those that know it well, although probably not as efficient in their 
work, step above them and advance rapidly. Choose your 
employer if possible, above all select a gentleman and one who is 
willing to teach you. Another mistake of the Americans is that as 
soon as they are one month in Mexico, alcohol and other things not 
to be mentioned get the best of them. They burn the candle at 
both ends and do not last long. 

But outside of this general advice, it is best when coming here to 
be in the employ of a foreign firm, or come to fill a position 
secured before hand—unless you have some capital to start for 
yourself. Mexicans as a general rule are not enterprising, and 
those that are and have money will award the contract fur any 
enterprise they may undertake to a foreign firm and will employ 
foreign skill. 

Opportunities there are galore. Every town of importance has 
an electric light system or is thinking of putting one in. All of 
them need a sewer system and public water supply. The matter 
is just waiting for some enterprising American firm to hustle it 
through. Although as a general rule the treasury of most cities is 
empty, they have the advantage of not being bonded, leaving 
therefore an untouched source of revenue and a way of raising 
money for future enterprises. 

As for mining, there is a constant demand for a man willing to 
begin at the bottom, with the probabilities of taking a claim for 
one’s self. The mining laws of Mexico are excellent, and claim 
jampe do not exist. They died long ago of an indigestion of 
ead. 

Mexican peones have to be treated in a special way. They are 
like children, need to be praised and patted on the back every now 
and then, and must have a regular day off on their feast days. They 
need to be “called down,” but without any cursing, for although they 
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do not understand English, they know you are swearing at them 
and will tell you: “I do not have to work. There are tunas in the 
mountains." Tunas are fruits that grow on the wild cactus and 
which furnish the peones with all the nourishment they need, 
during the three months that the tunas last ; consequently when the 
peones do not want to work, they will camp out and live on tunas as 


differ somewhat in different stations, but substantially this is 
universal practice. For charging, a special dynamo is run at the 
necessary pressure, or boosters are used to raise the bus bar pressure 
to that desired. f 
These devices of heavy regulating switches, boosters, and their 
connections, are exceedingly costly, and very difficult to operate in 


long as they last. 

If the engineer, after graduating, stays in the States a couple of 
years, and gains the practical knowledge necessary to supplement 
the theory he has learned in college, then he can command a 
situation here in any branch of the profession. But do not let him 
come with the idea that he will find an up-to-date machine shop 
in the whole country, or that any of the standard size materials 
can be bought in the open markets as inthe States. When erect- 
ing a plant of any kind he must learn to use the material at hand, 
and operations that are done in the States with lathe or shaper 
must frequently be done here with hammer, chisel, hack-saw, and 
file. If the specifications call for brick and cement, he must most 
of the time content himself with adobes, mud, and lime. 

Economy in the use of fuel is of the utmost importance here, for 
coal costs from $8 to $10 gold per ton; and fuel saving devices 
such as condensers, heaters, and economisers, if not already attached 
to the engine, must be bought or contrived by the engineer or 
manager. i 

Any good engineer will get from $90 to $150 gold per month. As 
his living expenses are more than 50 per cent. lower than in the 
States, it follows that more money can be saved. The field is not 
crowded by any means, and all it needs is to get down here and 
hustle, and success will follow. 

Last but not least, be polite to the Mexicans. Do not look upon 
them as ''greasers" and an inferior race; a smile, the lifting of 
your hat, or an inquiry about their health, will do more to help you 
in some cases than any amount of hard work. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


STORAGE BATTERIES IN ELECTRIC POWER STATIONS, 
CONTROLLED BY REVERSIBLE BOOSTERS. 


By J. S. HIGHFIE I. p, Member. 
(Paper read May 9th, 1901.) 


TuE use of storage batteries in direct current central stations has 
now become general, but there seems to be a great divergence of 
practice among station engineers in the matter of the proportion 
that the battery bears to the steam plant. A table in the appendix 
gives the proportion of the battery capacity to the steam plant 
capacity in many direct current stations, the figures having been 
obtained through the courtesy of the engineers of the various towns 
in supplying the figures. There seems to be no good reason for this 
great diversity of practice, and this paper is written with the object 
of putting before engineers what scem to be the chief points in con- 
sidering the designing of batteries for the work they are called on 
to do in central stations, and to describe subsidiary apparatus which 
may be found of use and convenience in operating batteries. It is 
convenient to divide stations into three varieties, namely, (1; lighting 
and general supply stations, (2) traction stations, and (3) combined 
stations for supplying to the gencral town network and to atramway 
system. : 

In laying down a station for a general town supply, where the 
load factor may not be more than 12 per cent., and where the differ- 
ence of the magnitude of the load in winter and summer is great, it 
has been customary to instal a battery having a capacity, reckoned 
at a three-hour rate of discharge, of but a small proportion of the 
whole station plant. This battery is usually very useful in the first 
years of the supply, but as the load increases from year to year, the 
battery is worked altogether beyond its capacity, and so falls into a 
bad state of repair, and into disuse; and additions to plant do 
not very often include corresponding additions to the battery. This 
ill-treatment of the battery is very frequent in stations where the 
battery works the night shift, as there is a great temptation to delay 
increasing the capacity of the battery or the hours of working the 
plaut till the last possible moment, and the battery under these 
circumstances is frequently run down; needless to say, it is very 
soon irreparably damaged. It scems hardly necessary at this date 
to insist on the absolute necessity of using storage batteries with the 
greatest care, of giving them at least as much skilled attention as thc 
rest of the station plant. If an armature becomes grounded, or a 
commutator damaged, the repairs are not a very serious matter, but 
neglect of a battery, too heavy charging or discharging, insuflicient 
charging, and over-discharging, damage to some extent every plate 
in the battery, and consistent treatment of this sort will rapidly 
reduce the storage capacity and the cfliciency of working at the same 
time. 

In an ordinary lighting and general supply station the battery is 
ncarly always divided into two parts—one, the main battery, con- 
sisting of a number of cells arrived at by dividing the pressure in 
volts maintained at the bus bars by 2:5, the usual voltage at which 
charge is assumed to be complete; the remaining part of the battery 
consists of such a number of cells as to make the whole number in 
the battery equal to the figure obtained by dividing the bus bar 
volts by 1:85, the lowest pressure to which it is usual to allow cach 
cell to fall on discharge. This second, or regulating section of the 
battery, is connected to switehes which enable more or less of the 
regulating cells to be connected to the bus bars. The arrangements 


practice ; moreover, the risk of short circuits between the bars con- 


Fic. 1.—ARBANGEMENT OF VARIABLE PRESSURE LIGHTING 
BoosTER,. 


necting to the regulating switches is somewhat great, and in most 
stations the battery switch gear is more complicated and more costly 
than any other part of the switching equipment. The arrange- 
ments for charging the battery are two: one is to disconnect the 
battery entirely from the working bus bars, and to connect it to bars 
at a higher pressure, cutting out the regulating cells as they become 
charged ; the other is to connect the cells to the charging bars, and 
to connect a less number of cells to the supply bars. In this case 
the charging current is greater in the end cells than in the 
remainder of the battery; in either case it is quite impossible to 
properly charge the regulating cells, and it is nearly always found 
that these, excepting possibly the last two or three, which are rarely 
used, depreciate at a far greater rate than the other cells in the 
battery. l 

After trying the regulating cell system, I decided to eliminate 
entirely this source of trouble and expense, and the arrangement I 
have used for the past two years is to regulate cntirely by means of 
a variable-pressure booster, so designed that by varying the field 
strength the pressure can be varied from zero to a maximum in 
either direction. The booster has a double-wound armature work- 
ing inone field, each half of the battery is connected in serics with 
one of the armature windings, and the field is varied by a 30-point 
rheostat and a reversing switch interlocked therewith in such a way 
as to vary the volts given by each armature from zero to 50, each 
step of the resistance serving to effect a variation of rather less than 
2 volts. The booster is fitted with carbon brushes worked at very 
low current density, and no trouble is experienced when the cur- 
rent is large and the field strength small. The battery supplies a 
three-wire system, the middle point of the battery being connected 
to the neutral bus bar; a very good type of balancer is also used, so 
that the out-of-balance current dealt with by the battery is small. 
One half of the battery may be charged by disconnecting the 
other half entirely from the bus bars, and charging through the 
balancer. 

The arrangement of clectrical connections is shown diagram- 
matically in tig. 1. The switch gear required to connect or discon- 
nect the booster and the battery is exceedingly simple, and of 
course the whole of the necessary regulatiny is done by varying the 
amount and direction of the booster as desired. 

The battery is always connected to the bus bars, and one of the 
most convenient purposes it serves is to act by means of the booster 
as the controller of the station pressure, which is regulated solely by 
the switch handle, which regulates the strength of the booster field, 
and hence varies the amount of boost. 

The arrangement here described was the first one I designed. It 
has proved an immense improvement on the regulating cell system, 
but has the objection that a sudden variation in the load causes a 
variation in the pressure. It is very desirable to make the regula- 
tion of the station as automatic as possible, provided that no very 
delicate gear is used, and the automatic booster to be shortly 
described, would certainly be an improvement on the one above 
mentioned. lam at present arranging to use an automatic booster 
in connection with a three-wire lighting battery. The arrangement 
of the switch gear shown on fig. 1 is not the best. I am now 
arranging to use an interlocked gear designed to prevent all posei- 
bility of accident by a careless operator. 

The method of operation is as follows :— 

Should the pressure rise by reason of & diminishing load, the 
boost is varicd so as to cause the battery to discharge less, or to 
charge more. Should the pressure fall, the booster is regulated 80 as 
to work in the opposite sense. If the speed of the generators is 
arranged for full load at the correct) pressure, by regulating tho 
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station pressure by the booster and battery, the generators will 
always, in almost automatic way, be kept at full load, provided 
` always that the battery is of proper capacity. 

The battery, of course, also serves as a store of energy, which is 
used to drive the entire load when it is so small as not to be sufficient 
for a single generator. There are, therefore, three purposes which 
the battery serves to fill. 

1. It serves, with suitable means of regulation, as a controller of 
the station pressure. 

2. It serves as a store, so that the running generators may be 
always fully loaded, and also it may carry the peak of the load, 
and so serve to improve the load on the steam-raising plant. 

3. It serves as a store of energy whicb may be drawn on at times 
when the load is within its capacity. 

In stations of small size up to, say, 1,000 kw., the battery is of 
immense use in steadying the pressure, especially when a few rather 
large motors are connected to the mains; in large stations where 
units of large size are used, this is not a matter of so much impor- 
tance. 

The battery is also a great source of security in the case of partial 
short circuits on the mains; it will easily burn a fault, which might 
damage the generators, and with very little fall in the pressure. I 
have had experience of several cases where the battery has burnt a 
bad main's fault clear, the first news of such an accident coming 
from the outside gang. 

To fully fultil the above purposes, it is necessary to properly pro- 
portion the battery to the work which it has to do in relation tothe 
work done directly by the running plant, and it is necessary to take 
into account the capital cost of batteries in order to decide to what 
extent it is advisable for financial reasons to instal them in a central 
station. It is convenient to work out the cost of the battery per 
kilowatt of discharge at various rates. Fig. 2 gives the cost per 
kilowatt of storage batteries, including the booster and switch gear 
complete and ready for work, but excluding the cost of the battery 
house. The table applies to batteries for 480 to 500-volt circuits, 
consisting of 240 cells, which is the best number to use for 460 to 
480-volt lighting circuits when the booster method of control is 
&dopted. The gear is all designed to work at the one-hour rate— 
if designed for the three-hour rate a reduction of about 10 per cent. 
would be made. The cost of steam aud electrical plant —excluding 
buildings—may vary from £25 to £50 per kilowatt capacity. Taking 
£35 as the usual figure for small stations, it will be seen from the 
curves (fig. 2) that at about a three-hour rate of discharge the 
battery costs per kilowatt of possible output the same amount as the 
running plant, and as the size of the battery increases the cost per 
kilowatt somewhat decreases. At a one-hour rate of discharge the 
cost of the battery is less than the cost of plant of a similar output. 
The “ peak ” of a lighting station does not usually last for more than 
two or three hours in a town where late-closing shops make up 
a large proportion of the load. The proportion of the maximum 
load constituting the peak varies from one-quarter to one-sixth— 
that is to say, if the peak is defined as an amount of load constituting 
one-fourth to one-sixth of the maximum load, this peak does not 
remain on for more than three hours, it is usually less. If the battery 
is to take the whole of the peak, it must therefore be designed to 
have a capacity, reckoned at the rate of discharge which will run it 
down in three hours, of at least one-fourth to one-sixth of the 
maximum load on the station. In a new station of moderate size 
the battery might be made to bear a larger proportion to the plant 
installed than this, as large batteries and their controlling gear are 
somewhat less costly than small ones, and are also less trouble, 
owing to the fact that they are usually more solidly constructed. 
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Fia. 2.—Cost oF BATTERIES WITH REVERSIBLE BOOSTER AND 
SwitcH GEAR ERECTED COMPLETE. 


The batteries consist of 240 to 250 cells, and the capacity is taken as 80 per 
cent. less than the full rated capacity when the battery is new, so that at the 
end of a period, depending on the work and treatment of the battery, the actual 
capacity will be up to its rated value. 


A battery of sufficient size to carry the peak for three hours will 
be able to serve the three purposes set forth above in a very 
complete way, and the loss of energy in the battery will generally 
be amply compensated for by the increased economy due to working 
the engines at full load, and to the improvement of the steam- 
raising plant load factor. The load factor of the steam-raising plant 


is usually very poor, the fuel wasted in raising steam and 
keeping hot long ranges of pipes constitutes a considerable portion 
of the fuel usefully consumed. It scems impossible to lay down 
general rules as to the working of boilers in electric works; the 
only thing to be said, a fact readily conceded, is that the greater 
the regularity of working of the steam-raising and distributing 
plant the greater will be the economy. In works of 1,000-kw. 
capacity orless it will be generally most economical to drive the 
load from midnight to 6 a.m. from the battery—in summer time the 
load may be often carried in this way for a longer period—-and a 
battery designed to carry the peak for three hours will generally be 
sufficient to do this. The boiler fires would be banked during these 
hours, and one shift of men saved. 

In larger stations, however, the coal thus used would be nearly as 
much as if an engine were running all night, and probably in 
stations above 1,000 kw., and certainly in stations above 2,000 KW., 
it would be more economical to drive the load from the running 
plant, charging the battery to keep the engine at fullload. Then 
on the load rising in the morning the battery would be discharged 
until the demand increased sufficiently to load up a second engine, 
again charging the battery. 

Small stations supplying residential towns must be considered on 
& somewhat different basis from large stations supplying manu- 
facturing towns in respect of the use of batteries as of other 
matters. In a small station the battery can supply economically a 
far greater proportion of the yearly output than in a large station. 

In stations of less capacity than 500 Kw. the usual practice has 
been to put down at least two sizes of engines; it might be better 
practice to put down two or three engines of equal size and a 
battery of suflicient capacity to give the output of one engine for 
three hours, It is not difficult to predict the extent of the load in 
residential towns of small size, and if it be assumed that in, say, 
five yeara’ time, 800 kw. will be required, a station laid down with 
two 100-Kw. generators, and a battery capable of giving about 
100 Kw. for three hours, will make a far more economical station 
than one in which one or two smaller units are put down to start 
with. As the load on such a station increased, engines of similar 
size to those first installed should be put down, the plant being thus 
maintained of uniform pattern. 

In stations of larger size a greater number of units would be 
installed, and in order to load up the running engines to their full 
capacity it would usually be necessary to instal a battery equal iu 
capacity to the output of one engine for three hours, so that in 
general the ratio of the battery capacity to the total capacity of the 
plant will be less in large stations than small ones in inverse pro- 
portion to the number of units. 

In determining the best size of battery for an existing station, 
the engineer might consider into what number of units he would 
divide the plaut if he could design and erect au entirely new 
station. Most engineers in such a case would probably decide to 
make all the units of similar capacity ; the battery should then be of 
such size as to take the whole output of one uuit for a period of 
three hours, or alternatively two units, of, say, one-half of the 
capacity of the standard unit, might be installed, and a battery 
equal in capacity to one of these units. The nature of the all-night 
load must be considered in this connection, however, and the size of 
the smallest unit and of the battery should largely be determined 
by the amount of the load from midnight to 6 a.m. 

In the case of a station with a large street-lighting load it is not 
difficult to ensure that the engines are always nearly fully loaded, 
but even in such a case a large battery will also enable the steam- 
raising plant to be worked in a more uniform way, a matter as 
important for economy as the uniform working of the engines. 

To consider a special case, a plant of 1,000 xw. will, with a load 
having a factor of 10 per cent. turn out per annum 870,000 unita. 
If by the use of a battery giving 250 kw. for three hours, which, as 
before explained, is in most cases capable of dealing with the peak, 
running plant of 750 Kw. capacity could do the work, and turn out 
the same number of units, tbe plant load factor would be raised 
from 10 per cent. to 13'4 per cent., an increase which would cer- 
tainly result in greater economy in working; but such a battery 
would be in nearly every case capable of carrying the whole of the 
load from midnight to 6 a.m. The plant could then be shut down 
during these hours and one shift of men saved, the running hours 
being lessened to this extent, the plant load factor would be raised 
from 10 per cent., where no battery was used, to 17:8 per cent. In 
most towns also this battery would, in summer time, serve to carry 
the load during a part of the day, and the plant load factor would 
be thereby still further increased. The above factor applies to the 


-whole plant over the whole year, but since the plant would be 


divided into, say, four units of 250 kw. each (one unit being spare) 
the plant actually working could be kept always fully loaded if the 
battery were charged and discharged in a proper manner to attain 
that end. 

The question of the relation between cost of working and load 
factor will be further considered in referring to combined stations, 
but reference may here be made to the fact that a lighting station 
deals with a load which varies through a wide range during every 
day, but it varies in an easily predetermined manner. With pro- 
perly-proportioned sub-divided plant it is easy to ensure that the 
running engines always work at or near their full load; the average 
load on the plant considered as a whole, however, simply depends 
on the outside load, as will, to a great extent, the load on the 
boilers. In a lighting station, therefore, the battery should be 
designed to equalise as much as possible the boiler working A 
battery sufficiently large to obviate raising steam, even in a single 
boiler which might not be required for more than an hour, will 
enable a considerable saving to be made in fuel. 

The efficiency of battery working is a most important factor, 
since every unit supplied from the battery costs more than 
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the units supplied direct by an amount depending on the 
efficiency. I have results obtained from a battery of 240 
cella capable of giving 100 xw. for three hours. The units 
were metered through a  watt-hour meter, which recorded 
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charge and discharge separately, and which was checked by the 
switchboard ammeters and voltmeters from time to time, and 
was found to be sensibly correct. The units of charge from July 1st 
to December 31st were 62,560, and of discharge 46,390 for the same 
period, corresponding to an energy efficiency of 74 per cent. The 
battery is charged at varying rates to suit the load on the engines. 
The charging current starts at 170 to 200 amperes, and varies from 
time to time as the outside load varies, but it never exceeds 70 
amperes when the cells are full. The maximum charging pressure 
per cell is 2:41 volts, the minimum discharging pressure 19 volte; 
the average cbarge per 24 hours is 341 units, the average discharge 
253 units: the maximum discharging current is 200 amperes. 
Additional figures are given in the Appendix. The battery has cost 
for repairs a small amount, consisting of labour in filling up the 
cells with water, and in cleaning. Two faulty positive sections 
were replaced by the makers, otheryise no work has been done in 
keeping the battery in order. 

The usual directions of the makers are impossible to carry out in 
practice, and I find the most convenient method of keeping note of 
the condition of the cells is to make a weekly test all round of the 
specific gravity of the electrolyte, being careful to take the read- 
ings only when the cells are fully charged by the switchboard volt- 
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Fic. 4.—Liaatina LOAD DIAGRAM. GENERATOR AND BATTERY. 


meter. Bv comparing the resulta with those last taken, it is easy to 
see if the proper amount of charge has been given during the 
week; if the specific gravity has fallen, rather more charge is given 
to bring it right up again. From the results obtained of battery 
working at various times, I am of opinion that charging with a 
constant current at the battery maker's usual figure is not so con- 
ducive to efficient working and to the long life of the cells, as 
finishing up the charge at quite & small current. On the other hand, 
the charging current at the commencement, when the cells are 
empty, may safely be much greater than the maker's figure. It 
would be most interesting to have accurate figures over a great 
number of charges and discharges, giving the efficiencies of various 
methods of working and at various rates of charge and discharge. 


The curves in figs. 3 and 4 show the ordinary work done by the 


battery on the lighting load in the station of which I have charge. 

There is one point to which I have not alluded, and that is, the 
immense convenience that a battery is when repairs have to be done 
to steam pipes or valves. The advantage of being able to shut down 
entirely and still keep the mains alive is so great that for this 
reason alone a battery in a central station is almost a necessity, at 
any rate, where a motor load exists. In such a case a shut down 
even for a few hours on Sunday is almost impossible, and on a week- 
day cannot be tolerated. 

Apart from this use of batteries in the power station, there may 
arise occasions when the t attery may be used in a sub-station at one 
or more important feeding points. About 15 per cent. of the copper 
put down in feeders is only required for a few hours each day for 
perhaps one month in the year, from the middle of December to the 
middle of January. This copper can be saved by using a battery 
in a sub-station, provided of course that a site can be found at not 
too great a cost. In addition to the saving in feeders, the 
economical area of distribution can be extended, and the pressure 
can be maintained more nearly constant. It is not possible to lay 
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down general rules for the uae of batteries in this way, but I now 
have a case where it is necessary to give supply at a point about 
three miles from the station. The extent of the supply will be 
about 100 kw. "There is an excellent site for a sub-station about 
two and half miles from the station, and a battery at this point 
works out at a less first cost than a boosted direct feeder, or a high- 
tension transmission scheme. 


(To be continued.) 
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AN INSTRUMENT FOR MEASURING THE PERMEABILITY 
OF IRON AND STEEL. 


By C. G. Lamer, M.A., B.Sc., Associate-Member; and MILES 
WALKER, B.A., Associate. 


(Paper read May 2nd, 1901.) 


THB instrument described in this paper has been designed to meet 
the demand for a simple, cheap, and reliable piece of apparatus for 
measuring the permeability of iron and steel. The authors have 
tried to construct an instrument which would be extremely simple 
to use, and whose calibration should be dependent on such 


principles as should render it incapable of alteration with time and 


with somewhat careless usage. 

The principle adopted is that of balancing the reluctance of an 
air-gap against that of the specjmen under test by means of altering 
the length of the air-gap. Since the reluctance of such an air-gap 
of given dimensions is invariable, the accuracy of an instrament 
based on this principle depends only on the accuracy with which 
the dimensions of the air-gap can be measured, and the delicacy 
with which the point of balance can be ascertained. 

In order to fulfil both these conditions, the instrument, as first 
used, is made as shown ia fig. 1. The specimen to be tested consists 
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of a bar, turned up to a definite diameter (which we have taken as 
# in.), and about 7 in. long. One end of this fits into an iron head 
B, provided with a hole of the right size to receive the specimen. 
Any slight looseness in the fit is taken up by the screw s, which 
draws together the two halves of the head, this being almost 
severed by a saw cut. Surrounding the specimen is a magnetisivg 
coil F, and the head B fits into a recess turned in another mag- 
netising coil E, which is wound on the adjustable air-gap. The 
other end of the specimen is fixed to the yoke-piece c by the block 
J and two set screws. Opposite the end of the head n is the flat 
face of an iron cylinder c, which is 2 in. iu diameter and 3j in. 
long. This slides freely, but with & good fit, through a hole iu the 
yoke a, and can be moved parallel to its own axis by a screw D fixed 
rigidly to it, and working in a boss on the bracket k (fixed to the 
yoke a) by means of the handle m. This enables the operator very 
gradually to alter the length of the air-gap between B and the 
cylinder c. The number of turns, and fractions of a turn, made by 
the screw are read on the scale and graduated head shown in the 
figure. 

In the instrument described, the coils E and F are wound with 
the same number of turns and are placed in series in such a manner 
that the magneto-motive forces on air-gap and specimen (which are 
in this case equal) act in the same direction—that is, they assist in 
creating the magnetic flux, the path of which lies through the speci- 
men A, across the air-gap, along the cylinder c, and back by the 
yoke d to a. If the air-gap be so adjusted in length that its 
reluctance is equal to that of the specimen, then since the magneto- 
motive forces are the same for both, the flux of magnetism through 
each must be the same—that is to say, the whole of the lines of 
force coming from the specimen a must cross the air-gap, and none 
will escape from the back face of n. If, however, the reluctance of 
A be greater or less than that of the air-gap, the whole of the head 
B will be magnetised positively or negatively as the case may be. 
Its state may be indicated by means of a suspended magnetic needle 
placed in proximity to it. The needle used as an index is shown 
at N. It consists of a small curved steel bar pivoted on a jewel and 
needle point, and carrying an aluminium pointer. The latter ig 
protected from air currents by means of a brass tube 1, provided 
with two windows to observe the position of the index. These 
windows are covered with a slip of mica pushed into the tube. The 
whole arrangement can be detached at will by a thumb-screw. 

Although the instrument described above bas an equal nurpber of 
turns on both specimen and air-gap, this is not essential, and we can 
easily show that any ratio can be used. Consider a circuit made up 
of an air-gap with T; turns of wire on it, and a specimen with 72 turns 
of wire, and let it be a perfect circuit—that is, let no flux issue 
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from it into the surrounding air. Let p; and p, be the respective 
reluctances. When a current of 4 amperes is passing round the 
coil, and the same flux F is passing round the whole circuit neglect- 
ing for the time any reluctance in the rest of the circuit) we must 
have 
4r 4r pi Ti 

AF = iq ^n and p: F = 10 4 T or ji = in 
Hence by merely altering the ratio of the turns on the air-gap and 
spe^imen we can balance the reluctance of the specimens with dif- 
ferent lengths of air-gap. This may be of advantage when we 
wish to measure the reluctance of specimens in the neighbourhood 
of their maximum permeability, or at very high inductions. 

The operation of testing a specimen after it is turned to the 
right diameter is as follows :—It is placed inside the coil F, and one 
end is inserted into the head B, which is then placed in the recess 
provided in the coil B, and fixed there by a thumb-screw as shown 
in the figure. The block E is then fixed in position, and the coils 
E and r being properly connected, are put in series with a reversing 
key, an adjustable resistance, an ammeter, and & few accumulator 
cells. For the purpose of more finely adjusting the current we 
often prefer to connect the apparatus up, as shown in fig. 2. The 
battery is placed in series with two resistances, conveniently about 
10 ohms and 1 ohm, and the contact arms of these resistances are 
used to carry the current to the rest of the circuit; in fact, the 
current is supplied by a potential slide. This disposition, of course, 
entails some waste of current, but the advantage of being able 
very gradually to alter the current by small steps from zero to a 
maximum more than compensates for this disadvantage. This 
method will be found most convenient for all magnetic testing 
work. The amperemeter used is a Weston instrument reading to 
1:5 amperes, but we have marked a second scale on it whose 
readings give directly the magnetising force, H, applied to 
the specimen, allowance having been made, in a manner 
afterwards briefly to be described, for the loss of magneto- 
motive force in the jointeand yoke of the instrument. It is advisable 
before beginning a test to wipe out any magnetism that may be left 
in the instrument from a previous test by applying a fairly large 
magnetising force (say, H = 50), and reducing this through a series 
of reversals to zero. The alternative method of connection enables 
this to be done with great convenience and accuracy. The current 
is then adjusted until the amperemeter reads a definite value, say 
H = 5. The index needle wil now be found hard over to one 
side, and if the current be reveraed it will go hard over to the 
other side. The handle is then turned to lengthen or shorten the 


Testing apparatus. 


Fra. 2. 


air-gap until the needle points to a central position. It 
is well to reverse the current once or twice before taking 
the final position of the handle so as to establish well the 
cycle for that particular magnetising force. The reading of the 
scale is then taken, and the calibration curves supplied with the 
instrument give the permeability or its reciprocal without any 
calculation. It is found that the movement of the needle enables 
the adjustment of the right length of gap to be made with the 
greatest precision. An alteration of about roboth of an inch is 
sufficient to disturb the balance. The degree of sensitiveness has 
been attained by having a strongly magnetised needle placed close 
to the head B, and controlled by a magnet so as to be just in stable 
equilibrium. A magnetised needle suspended parallel and near to 
a vertical iron plate is unstable, in the absence of outside con- 
trolling force, and the function of the magnet is to make the 
position just stable. It is adjusted in position to put the needle in 
its central position when the process of demagnetisation has been 
gone through, and before the test is actually commenced. In order 
that the readings of the instrument should be the same on reversal 
of the current, it is, of course, necessary that this process of de- 
magnetisation should have been so carried out as to leave the 
circuit completely devoid of magnetism. This is not, in general, 
possible, and in practice great accuracy in the demagnetisation is 
not required. All that is necessary is to take readings for both 
directions of the current, and the mean of these is the true reading. 
This also greatly diminishes any effect of hysteresis in the yoke. 
It will be seen from Tables I. and II., which give the readings in a 
few tests made on Lowmoor iron and mild steel, that at fairly high 
inductions the two readings differ but little; at low readings the 


demagnetisation adjustment is more important. In obtaining the 
readings given in Table I. some care was taken in this respect, and 
in adjusting the needle exactly central by the contro] magnet; in 
the case of Table II. no special care was taken, and yet the readings 
were found to be quite reliable. . 

The scale-readiags are found to be perfectly consistent for one 
specimen, and the important question arises whether the calibra- 
tion curve is the same for specimens differing widely in perme- 
ability. The answer to that question is thoroughly satisfactory. 
Throughout the most important part of the magnetic curve, namely, 
the part dealing with the permeability at fairly high inductions, 
the readings of the instrument can be taken to measure the perme- 
ability within a fraction of 1 per cent. This was tested by obtain- 
ing tbe B-H curves of different specimens of material (viz., Low- 
moor iron, mild steel, and hard steel) by Prof. J. A. Ewing's 
double - yoke method,“ and calibrating the instrument in the 


E: 
R 
a 
— 
€ 
— 
D 
m 
E 


ERR 


28878525527 
e eee 


A a 


1 „ „ +O Inu re tt 0 0$ o5 or 06 04 OS Of GF o 
3 Reading on screw head in inches. 
Fia. 3. 


method described below. Since the dimensions of the specimen 
and gap are determinate aud fixed, it would evidently be possible 
to engrave the cylinder so as to give the permeability (or its inverse) 
directly, but we found it convenient, in the first place, to read from 
au arbitrary scale of inches and one-thousandths, aud connect with 
these quantities by calibration curves shown in figs. 3 and 4. Tested 
by means of these specimens, no distinction could be made between 
the values obtained with the different specimens within the limits 
of error of other measurements made in the observation. With 
regard to tests at low stages of the curve, it is doubtful if the use 
of small specimens is of much value for commercial purposes, since 
the behaviour of the iron under these low forces is so dependent on 
small accidents in its history that we can never be sure that the 
specimen represents the bulk; should the permeability under these 
conditions be required, the best method would be to build up an 
instrument from the material undertest, and measure its permeability 
directly by a ballistic method. It is hence not a matter of great 
importance tbat at low inductions the end joints introduce an error 
varying with the material under test. The nature of this error 
may be considered as follows: the joints and yoke introduce 
a certain reluctance, and to drive the flux through this 
requires a magnetomotive force which is approximately pro- 
portional to the flux. It was fonnd, for instance, that 
for an induction per square centimetre of 15,000 in a 
specimen of Lowmoor iron about 9  ampere- turns were 
required to overcome the joint and yoke resistance ; the total ampere 
turns on the specimen was 298, so that 3 per cent. of the magneto- 
motive force was required for the joints and yoke. In a specimen 
of mild steel at the same flux-density the total ampere-turns re- 
quired was 350, so that the percentage expended on the yoke and 
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joints was 27. In the graduation of the amperemeter we made an 
allowance of 2:85 per cent. at this part of the scale for the loss of 
ampere-turns in the joint and yoke, so that the error at this point 
in reading H for either soft iron or mild steel was only of the order 
0'15 per cent. At lower densities the effect of the joints is some- 
what more important. l a 
Details of the Calibration of the Instrument. — The calibration of 
the instrument was carried out in the following manner. Three 
pieces of Lowmoor iron were sawn off from the same bar and turned 
to gauge. They were not annealed, since in some previously used . 
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specimens that had been carefully annealed, a question had arisen 
as to a change with time of the condition of the specimens. These 
were then tested in pairs by Ewing's double-yoke method. Two 
of the specimens were found in this way to agree very nearly 
indeed throughout the whole curve of magnetisation, while the 
third differed slightly in the carly stages. One of the former pair 
was taken na standard, and was tested very carefully by the double- 
yoke method with the other as its return path. The ballistic 


TABLE I.—Lowwoon InO . 


Length of air-gap in inches. 
Current 


in coil in H B 1 : 19-3 | 

amperes. HA Readings with current Mean 
in each direction, reading. 

0:03 142 1,180 1°20 0:201 0:205 0:205 
004 ` IBR 9,100 89 0:129 0139 % 0135 
0:05 2:32 3,400 — 0°68 0 097 (103 | 0100 
0:06 273 4,500 0:62 0:089 0091 0-090 
OOS 368 6,450 , 057 0079 OO83 0081 
0˙10 42538 7,950 | 058 , 0080 ' 0˙082 0081 
015 : 695 10,550 O66 , 0098 | 0101 ı 0100 
030 | 935 12,000 078 0123 0193 . 0123 
0:30 14:30 13,750 104 0183 , O185 0184 
0°40 19:20 14,620 131 ' 0230 0:235 0:233 
0 50 24°20 - 15, 210 1°60 0°300 0:300 0-300 
060 7 2950 15,600 1:90 0:363 0363 0:363 
(80 | 39:20 16, 050 245 0 500 0:50) 0 500 
1:00 49:20 16,350 . 3:03 0:643 07643 (643 
1°10 | 500 16,€00 3:33 0:710 0:720 0:715 
115 . 5650 16,660 338 0:750 0:750 0 750 
1:20 5920 | 16,709 355 ' 0780 0:790 0755 
130 > 6420 16,800 384 " On" 0:867 0-859 
140 69110 16.950 410 0 935 Ü 945 0:040 


galvanometer used to measure B was one of Crompfon’s midget 
type of d’Arsonvals. To eliminate any slight irregularity in the law 
of the instrument, it was calibrated relatively throughout its scale 
by successive throws from a standard air coil, the current being 
measured on a Weston ammeter previously calibrated by a poten- 
tiometer. In the double-yoke method the reluctance of the joints 
can be very accurately determined, and this enables a good estimate 
of the joint reluctance to be made in one instrument when the 
standard specimen is put in place. There are then two methods 
of arriving at the value of H in the specimen when any measured 
current is passing round the magnetic coil. The first method, 
which is most accurate at high flux-densitics, when a large 
change in H makes but a small change in B, is to take the total 
magneto-motive force produced by the magnetising coil, and to 


Tanre II.—Mirp STEEL. 
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Length of air-gap in inches. 


Current í 
in coil in H B 1 ig 1073 Í M —— 
amperes. "n Readings with current Mean 
| in each direction. reading. 
MP F 
i | 
0 197 338 , 508 1065 | 1120 1:093 
006 295 738 ' 400 | 0700 | 0914 0.840 
008 | 392 1,340 | 293 | 0576 ^ 0617 0597 
010 | 486 | 2235 , 217 | 0385 | 0425 0:410 
015 7717 5,980 — 1:36 | (0245 0245 0:245 
0 20 | 950 7.550 126 | 0228 | 0227 0:228 
030 1430 10,550 | 135 | 0253 0246 | 0250 
0˙40 19 30 12,310 156 0.300 0292 0296 
060 2910 14,120 203 | 0420 ` 0412 "0416 
080 3910 15,020 260 ' 0:552 0548 0:550 
100 — 4910 | 15,50 3014 | 0692 0:685 0:639 
130 59 10 16.000 370 | 0836 0828 0832 
140 6910 16,0 433 | 0981 , 0981 0983 
1:60 7910 16,000 477 ^ 1136 , 1133 1135 
180 8900 16,900 527 1308 . 1302 1:305 
200 9900 17,100 579 1518 1:504 1511 
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deduct the known small magneto-motive force required for the 
joints, &c., and divide by the effective length o the specimen. 
The second method, which was relied on at lower tlux densities, 
where the joint-etfect might be expected to be most variable in 
relation to the reluctance of the specimen, is to measure B in the 
sample by means of a search coil, and deduce the corresponding 
value of n from the calibration curve of the specimen. The two 
methods agree well between themselves at those points where they 
can both be applied. In this way a curve was made connecting the 
current in the magnetising coil of the instrument, and the valuc of 
it applied to the specimen when the instrument is properly balanced. 
By means of this curve a second scale was marked on the Weston 
ammeter on which the H can be directly read off. The correction 
is the same for any instrument. made of the same dimensions, and 
hence has only to be determined once for all for any set. The 
readings of the screw bead were now taken for various values of H, 
and a curve was plotted with length of air-gap as abscissa and 1/u 
as ordinate. This curve is given in fig. 3. It will be seen that this 


curve begins with a straight line part pointing a little beyond the 
zero point, which means that with zero air-gap there is still some 
reluctance due to joints and yoke. As the air-gap is lengthened, 
the reluctance is at first increased proportionately, but as the gap 
gets longer still the field spreads more sideways, aud a more than 
proportional increase in length is required to produce the same re- 
suit in air-gap reluctance. A calculation of the reluctance of the 
air-gap when quite short vives a value agreeing exactly with the 
reluctance of the specimen as determined by the double-yoke 
method. . 
After this curve had been obtained for T,owmoor iron, a similar 
test was carried out with rods of mild stecl, and it was found that 
the curve connecting air-gap length and 1/u see fig. 3) was the same 
as that for the Lowmoor iron. Two specimens of hard steel were 
then similarly dealt with, and the curve was further extended by 
this means. The calibration of the instrument as a measurer of p 
was then drawn in the following way. The first part of fig. 3 was 
taken as linear, and the reciprocals of the ordinates of this curve 
were taken as the ordinates of fig. 4; the rest of the curve was 
plotted by taking the reciprocals of the curve in fig. 3. For many 
purposes, however, the curve in fig. 3 is itself the more useful. 


PHYSICAL SOCIETY. 


ORDINARY MEETING HELD May 3187. 
Prof. S. P. THompson, President, in the chair. 


A Paper “ON THE RESISTANCE OF DIELECTRICS AND THE EFFECT 
OF AN ALTERNATING ELECTROMOTIVE FORCE ON THB Insvu- 
LATING PROPERTIES OF INDIA-RUBBER,” by A. W. ASHTON, was 
read by Prof. FLEMING. 


The author has obtained from his experiments formule for the 
charging and discharging currents of a condenser with rubber 
dielectric. The currents are exponential functions of the time. 
Curves for various potential differences have been plotted and were 
exhibited. These curves show that the insulating properties of 
rubber are increased by the application of high alternating electro- 
motive forces. 


Prof. FrLEMING then read a note by Mr. ASHTON “ON THE ELEC- 
TRIFICATION OF DIELECTRICS BY MECHANICAL MEANS.“ 


A sheet of pure Para rubber was placed in a condenser, the plates 
of which were connected to a quadrant electrometer. A 2-lb. weight 
was then dropped on to the condenser from a height of 3in. The 
electrometer received two impulses of opposite sign, one quickly 
following the other. The rubber was then stretched while in posi- 
tion, and a potential difference of seven volts was shown between 
the plates, the top plate being negative. The condenser and electro- 
meter were then discharged, the sheet reversed, and the experiment 
repeated. The same effect was produced, the top plate again being 
negative. It appears, therefore, that polarisation of a dielectric 
being thus produced by mechanical energy, some part of the mecha- 
nical energy expended on the india-rubber during manufactare 
would remain in the dielectric as electric energy. 


“A MODEL WHICH IMITATES THE BEHAVIOUR OF DIELECTRICS,” 
by Prof. FrEMING and Mr. AsuTON, was exhibited by Prof. 
Fleming. 


The behaviour of dielectrics with regard to their residual charge 
is analagous to that of wires subjected to mechanical stress. A 
simple twisted wire is not, however, able to imitate all dielectric 
effects, and the present paper describes a model which represents 
things more completely. Six pistons separated by springs are 
placed inside a vertical cylinder. The bottom piston fits fairly 
tightly in the cylinder. The second piston fits slacker 
than the first. The third piston has a small hole in it, and each 
succeeding piston has a greater area cut away, the top piston 
having just sufficient metal left to make the spring come to rest 
without vibration after being compressed. The cylinder is filled 
with machine oil and vaseline. To the top piston is attached a 
rod, by means of which pressures can be exerted on the pistons for 
any length of time. This represents the charging of the condenser. 
The motion of the rod after releasing the weights represents the 
discharge of tke condenser. This is registered graphically by a 
revolving drum, and the curves obtained are very similar to those 
from condensers with dielectrics. l 

Prof. AYRTON said he would like to know in what respect the 
model shown was superior to a strained wire. He had noticed 
about 10 years ago that alternating E. M. Fs. appeared to improve 
condensers. He was then working with comparatively small 
voltages, and he was interested to know that Mr. Ashton, working 
with high voltages, had established the improvement. Tne 
detlection obtained by stretching the india-rubber sheet might be 
due to changes in temperature, the dielectric having a high thermo- 
electric power. 

Mr. PRICE was glad that the question as to what actually might 
be called the resistance of a dielectric had been raised. There are 
two theories of residual charge, one due to Maxwell aud the other 
to Heaviside. ‘The model exhibited represents Maxwell's theory. 
He considered that the electrometer experiment with the rubber 
dielectric favoured Heaviside's theory, that is, that the dielectric is 
composed of small charged bodies similar to the small magnets con- 
ceived to constitute a magnet. He expressed his interest in the fact 
that the top plate of the condenser was always negative. 
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Mr. BLAKESLEY suggested putting a small hole in the bottom piston 
of the model so that it might represent a condenser passing a small 
steady current. With regard to the stretched rubber experiment, 
he said it would be interesting to make observations with the plates 
of the condenser vertical. 

Mr. CAMPBELL said he had made experiments, and found that the 
change in capacity of the rubber condenser affects the voltage 
sufficiently to mask the real effect. 

Mr. APPLEYARD said it was important to have perfect contact 
bet ween the dielectric and the metal plates. 

It was pointed out by a VisrréR engaged in the cable industry 
that manufacturers are aware that pressure affects the insulating 
properties of gutta-percha. Rubber is a mixture, and different 
rubbers behave differently under the action of alternating potential 
differences. 

The CnHatBMAN said that if the quantity of electricity taken in on 
charging was equal to the quantity given out on discharge, then there 
could be no dielectric hysteresis. 

The Society then adjourned until June 14th. 


AN INEXPENSIVE MIRROR GALVANO- 
METER.“ 


e- — — 


By Pror. A. P. CARMAN. 


— ee —À 


WiTHIN & few years there has been an increased demand for mirror 
galvanometers which are sensitive, convenient to use, and inexpcn- 
sive. This demand has come largely from the teaching of physics 
to elementary students by laboratory methods. The number of 
classes needing finer apparatus is thus increased, and at the same 
time the size of these classes has been growing, especially in 
engineering. 

The purpose of this article is to describe the details of con- 
struction, the cost, and the performance of a galvanometer which 
was recently made in the physics workshop of the University for the 
purpose of finding out how inexpensively an instrument could be 
made to meet the above demand. The instrument as finally designed 
&nd constructed is the result of the suggestions of several persons, 
but chiefly of Mr. H. V. Carpenter, instructor, and Mr. E. D. 
Gagnier, mechanician of the department. The aim was to keep 
all the essential features of the finer instruments, to simplify the 
construction and t» lessen the cost as far as possible. 


a 
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It is believed that this design puts it within the ability of almost 
anyone to have a good working mirror galvanometer. Most of it 
can be made by a person with fair mechanical skill and with the 
tools ordinarily at hand. The parts requiring a machinist's skill had 
better be bought, but as will be seen these are few. 

The design of the instrument is shown by the accompanying 
drawing. It is of the d'Arsonval type Tbis type bas many advan- 
tages for general laboratory work. It is free from external mag- 
netic disturbances, and hence can be used anywhere; it has-a 
constant sensitiveness, the needle can be brought to rest quickly, and 
its sensitiveness is high enough for practically all measurement 
work. The essential parts are the permanent magnetic system and 
the movable coil. The magnets used were two U-shaped magnets, 
such as made for telephone magnetos. These magnets can be pur- 
chased for 10 cents each. They are strong, and keep their mag- 
netism very satisfactorily. The poles are two pieces of soft Swedish 
iron, shaped in a milling machine. The magnets are set in a depres- 
sion cut in the thick cherry base, and the pole-pieces are held in 


* The Technograph. 


place against them by machine screws, which go through the sides 
of the case into these pole-pieces. Thus the base and sides of the 
case are the holdera of the magnetic system; the back and top of 
the case become in a similar way the holder of the movable coil 
system and the iron core. A piece of plane glass for the front then 
completes the case. By this arrangement the coil is easily accessible 
by taking out the two or three screws which fasten the backand top 
to the sides. The connections are by means of two binding posts 
on the back of the case. The suspended system has all the ordinary 
adjustments. It can be raised and lowered and turned around, and 
it can also be taken off its suspension. The device for lifting it 
free from its suspension is a flat spring fixed to the iron core, which 
lifts the coil when the eccentric disc is turned from the back. 
Turning the eccentric further again depresses the spring and releases 
the coil. This device is new, as far as we know. It works most 
satisfactorily, and is not difficult to make. 

The coil is wound on a wooden form, and with No. 36 B. & [S. 
silk-covered copper wire. The resistance in this particular instru- 
ment is only 25:6 ohms. Other coils wound with No. 40 B. & S. 
wire had a resistance of over 300 ohms. A low resistance was 
desired in this particular instrument. 

The cost of the galvanometer may now be given:— 


Base and case of cherry T - ids .. $1.00 
Materials—brass, iron, wire, suspension strips, screws, 
mirrors, Kc. oc EM ys fe Mx .. 1.25 
Machinist's work—two binding posts, three levelling 
screws, two pole-pieces, iron core, eccentric and spring, 
suspension head ... "T ve ea n jii 50 
Assembling parts and winding coil (if hired) ) .. 3.25 
89.00 


The galvanometer, as made, presents a very neat appearance, and 
it has every convenience, as far as working parts are concerned. Its 
figure of merit is 24 x 10-", with the scale at a distance of 1 metre, 
and with millimetre scale divisions, or about 48 divisions per micro- 
ampere (10 amperes). 

When we compare this with the d'Arsonval gal vanometer from 
standard makers, we find that it is as sensitive as the ordinary instru- 
ment of this type as sold. Thus, taking two instruments of about 
the same resistance from a list given in the Philosophical Magazine 
for October, 1898, we find a Nalder Bros. instrument of 29:5 ohms 
giving 3:62 scale divisions per micro-ampere, and a Holden- 
d'Arsonval yalvanometer of 26°7 ohms resistance, giving 0 54 scale 
division per micro-ampere. It would seem from the above that it 
should be possible for anyone needing a mirror galvanometer to 
make one at little cost, and also one capable of the best work. 


THE ELECTRIC WATER POWER QUESTION 
IN SWEDEN AND ELSEWHERE. 


Last Autumn Prof. S. Arrhenius, the well-known Swedish 
physicist, was dispatched by his Government to study the utilisa- 
tion of the waterfalls in various countries with a view to its 
application in Sweden, particularly as regards the working of 
railways by electricity, and he has now embodied his opinions 
in an interesting report, from which we make the following 
extracts:— En passant the Professor points out the industrial lead 
held by the greatest coal producing countries, that the popula- 
tion is densest where there is coal, as is the case in England, 
Belgium, France and Germany, and that the non-producing countries 
are wholly dependent on the former for their industrial existence. 
This is the case with Sweden, where the coal imports in 1900 
amounted to 64,000,000 kr., of which he estimates that the State 
railways consumed 2,500,000 kr., and the private lines 1,500,000 kr., 
or 4,000,000 kr. in all, i.e., 6 per cent. of the total. He warns 
his countrymen, however, against the prevailing idea that the utilisa- 
tion of the waterfalls would arrest the consumption of coal to any 
great extent, as this consumption is steadily increasing in spite of 
all efforts to the contrary, and even a very large utilisation of water- 
power would not arrest it. As, however, there are no reliable esti- 
mates of the powers of the Swedish waterfalls, Prof. Arrhenius has 
to rely on comparisons between those possessed by France, Italy, 
Switzerland and Finland. In the three first named countries the 
total water-power varies between 3,000,000 and 5,000,000 H. P., 
whilst in Finland, where the conditions are somewhat similar to 
those in Sweden, the power is estimated at 2,500,000 H P., exclusive 
of falls under three metres. He estimates the total power in 
Sweden at about 4,000,000 H P., and as the best generating machines 
consume on an average „ kilos. per horse-power hour, or six 
tons a year, this should represent 24,000,000 tons of coal 
consumed under the most favourable conditions. By way 
of comparison, the Canton of Geneva, Switzerland, utilises 
15,000 H.P. of water, the population being 100,000, so that cor- 
respondingly Sweden, with 5,000,000 inhabitants, in order to 
develop a similar industry, should require 750,000 H., or only 
one-sixth of its total resources— i.e., far less than the supply. This 
shows that the water-power in Sweden is very plentiful, aud that only 
the best falla will be utilised for many a day. Unfortunately, their 
utilisation is very costly, and as most industrial works are located 
near the sea far away from the falls, it will be very long before 
they can be brought together, and the power turned to full account. 
Therefore the value of the Swedish falls is greatly exaggerated at 
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the present day ; yet the time may come when their value will be 
fully realised. 

The turbine installation at a waterfall is cheaper in proportion 
with a big than a small fall, and less per horse-power when the fall 
is higher. 

It is generally reckoned that the horse-power is ten times 
the product of the number of cubic metres which fall in a 
second, multiplied by the height of the fall in metres. The 
cheapest of allthe installations visited by the Professor are those 
in the French Alps(Savoy), where the average price is 100 fr. per 
horse-power at the turbine axle — t.e., without transmission. 
However, the normal cost is twice as high, or some 300 fr. 
per horse-power ; but as a warning to water-power enthusiasts, 
he mentions that the cost in some places rises to 1,000 fr. 
and 1,200 fr. per horse-power at the turbine axle. But the 
average cost per  horse-power year at the foreign water- 
falls, inclusive of acquisition, &c., with a fall of 3 metres is 600 kr. ; 
with one of 5 metres, 500 kr.; 10 metres, 400 kr.; 30 metres, 
300 kr.; and 70 metres, 250 kr. 

In Sweden, on the other hand, the conditions being more 
favourable, the costs in four similar cases would vary from 180 to 
200 kr. However, these figures represent only the actual cost of the 
water installation, but the cost of the transformation and trans- 
mission to distant parts is much greater, and there is an additional 
cost where the current has to be distributed in towns. The former 
cost ranges from 0:08 to 095 ore per horse-power hour. 
Nevertheless, an advantage of the electrical stations is that they 
require 80 little labour, and are independent of the variable 
question of wages, but & drawback is that the cost is the same 
whether the power is utilised all day and night, oronly a portion of 
the time. Thus, for electric lighting required only for half a dozen 
hours, the cost of water-power is many times greater than for a 
24-hour supply. 

On comparing the cost per horse-power with steam, Prof. Arrhenius 
maintains that the latter is a dangerous competitor with electricity 
in working big machinery, and that steam canuot be replaced by 
water power when the latter has to be transmitted long distances. 

As regards the much-vaunted application of water-power for the 
working of railways, there were great difficulties, and it could not 
be used on the present systems. Working by electricity necessi- 
tated the cutting up of long trains into short ones, and running 
them continuously, but the electrical system will be a capital one 
for the traffic on mining railways, which run continuously to and 
fro with ore and goods. Moreover, with the present methods, the 
force cannot be transmitted more than 150 kiloms, so that a line 
thus worked cannot exceed 300 kiloms. in length, and when there is 
no continuous service, the use of water-power would be very 
ditlicult. But as regards speed, electricity takes the palm, as will 
for instance be presently demonstrated on the express electric line 
between Berlin and Hambury, where the speed is to be 200 kiloms. 
an hour. However, in Sweden the utilisation of electricity instead 
of steam for the working of railways, isa secondary matter compared 
with the question of using water-power for industrial purposes. 

Finally the Professor deals with the different electrical systems 
for railway traffic. The simplest of these, he says, is that used on 
tramways, but this cannot be applied on longer distances, as the 
direct current thus applied has a low pressure, and cannot be applied 
on long distances without great loss. The Thury system, with 
the aid of auxiliary apparatus, of generating a high voltage 
has certainly succeeded to some extent, but cannot be said to have 
solved the problem satisfactorily. In order to create a high 
voltage, an alternate current is preferable, which may be transformed 
to & higher or lower voltage, whereby a favourable transmission 
of force may take place. The most suitable for this purpose is the 
three-phase system, where the force is transmitted over the 
ground through three conductors, against which run three shoes from 
the motor car. With this system no transformer on the line is 
required, only one on the train. The best of these systems, the 
Professor maintains, is that of Messrs. Siemens & Halske, which is 
now to be largely applied on the German railways, and in which 
the Kaiser is greatly interested. He considers that this system is 
preferable to others mostly adopted in the United States. 


REVIEWS. 


Electrice Light Cables and the Distribution of Electricity. 
By Sruarr A. RvssELL. Second Edition. Whittaker 
and Co. 

The first edition of this book appeared ten years ago. 
The interim has been marked by radical changes in methods, 
and developments in principles; the task of revision to 
cover a period so long and so progressive is therefore no 
easy one. Cables, distribution systems, units, culverts, 
prices, Parliamentary powers, everything, in fact, with which 
this book concerns itself, has in this decade undergone 
change; it is necessarily difficult in such small compass to 
trace the history and to report upon the results attained 
during that period. In the present edition an attempt is 
made to modernise the original, and the attempt generally is 
successful ; there are certain paragraphs of it, however, that 


v 


opinion, nothing to choose between them. 


we should have preferred to see rewritten rather than 
revised, 

Of parts that have received new treatment we note 
especially Chapter IIL, which deals with the problem of 
economical design and economical conditions of working 
feeders and sets of feeders. The law enunciated in 1881 
by Lord Kelvin, that the most economical size of conductor 
is that for which the annual cost of wasted energy is equal 
to the annual charge for intérest and depreciation on that 
part of the capital outlay which is proportional to the area 
of the conductor, is shown to require very careful applica- 
tion. The author indicates the limitations of that law, and 
discusses the question of apportioning the various items of 
outlay to their proper schedules. He indicates which should 
be considered as those whose cost varies with the waste 
energy in the conductors, and in a separate category he 
collects items whose costs are practically independent of the 
conductor losses It is shown that the load factor and the 
cost of fuel introduce complications, and that every under- 
taking must be worked out item by item according to its 
own conditions, afterwards collecting terms. In this way 
Lord Kelvin's law, which it has become the fashion to regard 
as of academical interest merely, proves itself to be capable of 
modification so as to yield results of undoubted practical 
value. And similarly, it may be applied to the converse 
case, in which the problem is to determine the most econo- 
mical current for a conductor which is already laid. 

In Chapter XV. Mr. Russell discusses with great force and 
clearness the advantages and disadvantages of earthing one 


or more points in a system of cables, and he considers how 


such earth connections affect the working and maintenance 
of a system, both for separate cables and concentrics. The 
earthing of the middle wire permanently throughout ite 
length, as a means for preventing interference with telephone 
circuits, is criticised unfavourably to the decision of the 
Verband Deutscher Elektrotechniker. It is shown that inter- 
ference with telephony may take place either with an earthed 
or with an insulated middle wire, and that there is insufficient 
advantage to be gained by so earthing the middle wire, as 
agaiust the disadvantages as regards localising faults. "The 
earthing of the middle wire at the station only, so that the 
earth connection can be broken when testing for faults, is 
to be accepted as the best method, especially if the earth 
connection is made throuvh a low-resistance ammeter to indi- 
cate at all times the condition of the mains. 

Taking a practical view of temperature correction for 
copper resistance, Mr. Russell is, no doubt, right in adopting 
the straight-line law in preference to the logarithmic as the 
best for every-day calculations for electric light cables. If 
simplicity of calculation is alone considered, there is, in our 
The straight-line 
law is easier for the slide rule, and the logarithmic law is 
easier for log-book arithmetic. Such differences as may 
arise in practice from applying one law or the other are of 
the same order as the variations in the coefficients them- 
selves, between various specimens of copper. This being the 
case, we confess to a leaning towards the logarithmic law, 
and we cannot go so far as Mr. Russell, who considers that 
the straight-line law is equally accurate. - Assuming that the 
respective coefficients are determined with equal precision, 
the limits of accuracy for long ranges of temperature, should 
be in favour of the logarithmic law. 

In the earlier chapters there appears to be a little need for 
explanation in the matter of units. Thus the resistance at 
32° F. of a soft annealed wire of pure copper, 1 ft. long and 
0'001 in. diameter, is given as 9:583 ohms, and tables of 


figures are worked out, apparently on this basis, with nothing 


to indicate what ohm is meant. Similarly, the temperature 
correction for copper is given in the text as Rr = R, 
‘1 + 0:00222 (/ — 32)}, but in the appendix the coefficient 
is stated as 0:00238, which is practically that found by 
Clark, Forde and Taylor in 1889—a coefficient far more 
accurate than the 0:00222 of the text. 

Chapter XVI., which gives an account of the various 
systems of mains in use, is now fairly representative of 
modern practice, though it leaves a number of, points of 
detail untouched. Here, as in the whole of the book, the 
value of the remarks would be greatly enhanced if references 
were added, stating the sources from which the data are 
derived. Chapter XVII. discusses methods of testing the 
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insulation of circuits without interrupting the supply, and 
various methods of localising faults. This is a subject upon 
which Mr. Russell has many useful remarks to make. He 
advocates a complete systent of testing cables, beginning at 
the factory, continuing during the operations of laying, and 
repeated at frequent definite intervals when they are in situ. 

It is remarkable that a book published in 1901 describing 
tests of the insulation resistance of cables should contain no 
mention of Price's guard-wire. Mr. Russell explains how 
the *ends" are to be pared down, cleaned and lamped, and 
even suggests painting them with hot paraffin wax—in 
practice, quite a superfluous operation—but he omits to say 
that all this trouble can be avoided by the simpler and more 
effective proceeding of adding a guard-wire. 

Of other parts of the book that seem to require revision, 
we notice that on p. 107 the Britannia joint is described 
with ends bent up. This custom, we believe, has long 
been discarded, if not actually condemned, by the Post 
Office, as it was found that the operation of making these 
bends stretched the binding wires, thus leaving a space at 
the ends of the joint, into which the solder will not run. 
The design of posts and insulators for overhead wires is also 
a matter which might with advantage be dealt with on more 
modern principles. That the book has been too hurriedly, 
and yet withal too tardily, revised is apparent. But the 
defects and omissions, such as they are, occur almost entirely 
in matters of detail—a necessary consequence of the iong 
interval between the editions. Mr. Russell thinks cauti- 
ously and writes clearly, and the reader who follows his 
arguments will admit the soundness of his judgment. We 
venture to hope that a third edition will shortly appear in 
which these smaller matters are corrected. 


Journal of the Institution of Electrical Engineers, No. 149. 


London: E. & F. N. Spon, Limited. 1901. 


This number of the Journal contains papers on the 
Use of Aluminium as an Electrical Conductor, by J. B. C. 
Kershaw ; Capacity in Alternate Current Working, by W. M. 
Mordey; the Electrical Power Bills, 1900, by W. L. 
Madgen; Dublin Corporation Electric Light Scheme 
(Abstract), by R. Hammond; Electrically-Driven Machine 
Tools, by G. Ralph; a Method of Compensating Voltmeters 
for Voltage-Drop in Long Feeders, by M. B. Field; and an 
original note on Resonance with Alternating Currents, by A. 
Russell. Some of the papers were followed by exceedingly 
interesting discussions. | 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THoMPSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


10,903. ‘Improvements relating to the electrolysis of salt." E.J. PLUMMER. 
May 28th. 

10,933. ‘Improvements in joint and like boxes for electric cables.” A. E. 
Tanner and W. P. J. Fawcvs. May 28th. Complete.) 

10,935. “Improvements in domestic telephone plants for physicians and 
others." A. Tnavr. May 28th. (Complete.) 

10.951. Battery elements support." C. B. ScHOENMEHL. (Date applied for 
under Patents, &c., Act, 1843, Section 103, October 30th, 1900, being date of 
application in United States.) May 28th. (Complete.) 

" Circuit closing device for the winding gear of electric clocks and the 
like.” M. MorťrLLEk. May 28th. (Coinplete.) 
„Electric striking clock." M. MorLLter May 28th. (Complete) 

10,967. "Improvements in stationary armatures and inductors.” V. I. FEENY. 
(Allgemeine Elektricitats Gesellschaft, Germany.) May 28th. (Complete.) 

10,971. “Improvements in and relating to controllers for electric railway and 
like vehicles." H. H. LAKE. (W. W. Tice, United States.) May 28th. 

10,974. ‘Improvements in and connected with electrodes for electrolytic 
cells." P. M. Justice. (Castner Electrolytic Alkali Company, United States.) 
May 28th. (Complete.) 

10,975. Improvements in electrodes for electrolytic cells." P. M. Jusrick. 
(Castner Electrolytic Alkali Company, United States.) May 28th. (Complete.) 

10,976. "Improvements in electrolytic cell." P. M. Justice.  (Ca-tner 
Electrolytic Alkali Company, United States.) May th. (Complete.) 

10,988. “Improvements in telephone circuit systems.” E. F. Frost. May 
98th. (Complete.) 

11,000. Improved electric heating device." E. KASTNER. May 28th. 

11.0063. Improvements relating to apparatus for transmitting and receiving 
electric signals.” G. F. R. BLocHMANN and C. E. BichEL. May 23th. 


11,007. * Animproved combined electrical and mechanical motor.” A. BENSON 
and J. P. Prick. May28:h. (Complete.) 


11.013. "Improvement in circuit closing and interrupting devices.” F. 
KuHro. May 2th. 


11,034. * Improvements in starting switches for electric motors." T. E. 
WEAVER. May 29th. 

11,050. * Electric arc lamp.” E. M. Barnrs. May 29th. 

11,071. ‘Improvements in electrical connections.” J. Gray. May 29th. 

11,076. “Improvements in and relating to means for extinguishing electric 
arcs applicable to lightning arresters, switches, and the like." H. Lamm, 
May 29th. (Complete.) 

11,112. “Impr vements in trolleys and junction frog plates for use on elec- 
tric railways and tramways.” D. B. Foster. May 30th. 

11.120. “ Improvements in galleries or holders for gae, electric light, oil-lamp 
and the like globes or shades." B. F. WYLER. May 30th. 

11,134. “Improvements in rail bonds for electric railways.” C. B. TuwiNa 
and C. G. WInORG. (Date applied for under Patents. Xc., Act, 1883, Sec. 103, 
November 10th, 1900, being date of application in United States.) May 30th. 

11,135. ‘Improvements in or relating to electric arc lamps." S. H. JOHNSON. 
May 30th. 

11,168. ‘Improvements in vehicles driven by electricity." V. I. FEENY. 
(Allgemeine Elektricitits Gese Ischaft, Germany.) May 30th. ( Complete.) 


11,172. ' Improvements in electricity meters.” M. KaLLMANN. May 30th. 


11.214. “Improvements in wireless telegraphy.” H. SHOEMAKER. (Dato 
applied for under Patents, &c , Act, 1883, Sec:ion 103, January 17th, 1901, being 
date of application in United States.) May 31st. (Complete.) 


11,237. “Improvements in or relating to electric arc lamps." SOCIETA 
GENERALE ITALIANA EDISON DI ELETTRICITA. (Date applied for under Patents, 
&c., Act, 1883, Section 103, November 26th, 1900, being date of application in 
Italy.) May 31st. 


11,212. “Improvements in electrical primers.” 
WHITWORTH & Co., LIMITED, and G. START. May glst. 


11,253. "'Improvements in or connected with the application of electric 
motors to the driving of machine tools." Tue BarrisH ELEctrRic PLANT Cow- 
PANY, LIMITED, and W. L. SPENCE. June lst. 

11.254, Improvement“ in incande- cent light fittings, more particularly 
applicable to electric incandescent lights.“ C. M. Strap. June lst. 

11,257. ‘* Improvements in and relating to electrolytic incandescence lamps.“ 
J. R. QraiN and T. T. TURNBULL. June lst. 

11,277. An improved apparatus for utilising elec'ric lamps in the heating of 
pe and other domestic utensils, and in the boiling of water and other 
iquids," R. W.Bovp, June ist. (Complete.) 

e 11,2-0. “Improvements in electrical reversing switches, and in mechanism 
for operating hem.“ C. pr Kanno. June Ist. Complete.) 

11,2290. “Improvements in electric contact makers and breakers.” THE Pick 
Morok Comrany, LIMITED, and J. H. Pick. June Ist, 


Sir W. G. ARMSTRONG, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and B 
mingham, price, post free, 9d. (in stamps). 


19,308. “Aa improved operating device for olectric hells and house telegraph 
signalis.” F. Sohwohhardt. Dated August lOth, 1899. An electro-magnetic 
generator is used to replace the battery and push of electric bells and house 
telegraph signale, The generator comprises a magnet supported by plates 
and an armature contained between its recessed poles and actuated through 
: non of wheels by a rotary knob. The apparatus is enc'osed in a casing. 

claim. 


19,311. "improvements in, or connected with, dry core electrical cables.” H. 
Lavage and W. T. Henley’s Telegraph Werke Company, Limited. Dated August 
10th, 1899. Dry core cables are built up containing a central er other strand 
covered with rubber or other non-hydroscopic material to facilitate testing, &c. 
1 claim. 


16,373. ''improvements in vibrating ewitohes Or oóntact breakers for induction 
colle, hells, 2nd the like." J. Baras. Dated August llth, 1899. Switches for 
induction coils, bells, &c. The spring forming the vibrator or trembler is fixed 
at both ends, the armature being fixed in the middle. The spring may carry a 
contact-stud, or be fitted with a small supplementary spring carrying a contact- 
stud. 3 claims. 


19,362. ‘improvements la connection with spindies, and the driving of the same 
electricity.” J. G. Lorrain, M.I.E.E., and M I. Mo. K. (H. B. Sawyer). Dated 
August llth, 1899. Relates to electrically-operated spinning-machines. Each 
of the spindles is driven by an alternating current motor of the induction type, 
so arranged that the spindle will remain properly balanced when running ata 
high speed, and will also have its speed automatically regulated according to the 
diameter of the bobbin and the strength of the thread with relation to the strain 
upon it. The several spindle motors, as well as the main motor which drives 
the feed-roller, are provided with brakes which may be simultaneously operated 
by the same means as the controlling switch. The spindle carrying the bobbin 
rests upon a step bearing, and runs in a tubular bearing which is yieldingly 
connected to the step bearing and au omatically adjustable with relation 
thereto. Upon the lower part of the spindle is mounted the rotor of an induction 
motor, ths said rotor consisting of a laminated iron cylinder carrying con- 
ductors forming a closed circuit. Surrounding this is the stator, consisting of a 
laminated ring provided with inwardly projecting pole-pieces and wound with 
four coils or sets of coils, arranged so as to produce a rotating magnetic field 
when supplied with two-phase alternating currents. The air-gap between the 
rotor and stator increases slightly in width from below upwards, so as to allow 
of the proper eyratory inovement of the spindle. To protect the motors from 
dust, &c.. and prevent withdrawal of the spindles and rot rs when removing the 
bobbins, they are enclosed by hinged guard-plates. The spindle brakes and the 
main motor brake are operated simultaneously from the shaft of the controlling 
switch. The spindle brakes consist of a number of fingers carried by a rock 
shift, whereby in stopping the machine each of the rotors is lifted until it 
strikes a stop on the stator or frame. The requisite movement is given to the 
rock shaft by a weighted lever supported by a chain from the shaft which 
carries the switch contacts. The main motor shsft carries a disc to which 
brake-blocks carried by a weighted lever are applied in a similar manner. 
27 claims. 


19,398. “ A new or improved arrangoment for controlling electric elevators.” 
E. A. Wahistrom. Dated Angust 11th, 1899. The cage is suspended from a drum 
driven by spur gearing from the armature shaft of the driving motor. A counter- 
sha:t is d iven by pulleys from the cage shaft. This shaft has fixed to it a disc 
carrying contact strips. Opposite toit on a shaft o erate iby a hand-pulley is a. 
contact arm in communication with the lead. When, therefore, the arm is 
rotted to bring it in contact with either of the plates, a circuit is completed in 
one or other direction through the field magnets of an auxiliary motor. This 
specification is too complicated for purposes of abridgment. 14 claims. 


16,410. '' improvements in electric aro tamps." A. Ecksteln and A. E. Angold. 
Dated August 12th, 1899. Arc lamps.—4A short cluteh lamp is constructed. The 
frame consists of a suspender and cover, a central tube, and a baseplate 
carrying a casing. An arc-enclosing globe is held against a cap on the central 
tube by the lower carbon holder, below whichya holding screw is carried by flat 
springs on rods hinged to the baseplate, so that the parts can be swung aside.. 
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The uprer carbon slides in the cap, and its upper end is clipped in a socket pro- 
vided with contact springs. »liding in the central tube. The socket consists of 
two half-tubes carried loosely on a pin in an outer tube, and having their upner 
ends pressed apart by springs so that their lower ends clip the carbon. The 
socket is accessible through slots in the central tube. The carbon is passed 
through a clutch carried at its ends by two vertically-movable rods, which pass 
through small openings in the baseplate. One rod is connected by a surrounding 
spring with the baseplate, while the other is connected by a regulating lever 
with the movable cores of the series and «hunt solenoids and a dashpot. The 
baceplate carries a series resistance. 4 claims. 


16,438. “improvements ia or relating to aro lamps." G. C. Dymond, M.I.M.E. 
p. Herring.) Dated August 12th, 1899. A clutch lamp with enclosed 
arc is constructed in the following manner :-- The frame consi-tsof a top-plate 
and annular yoke carrying an ins lated three-legged casting, a dashpot, a tube, 
a CAD, a p ate, and an insulated holder for the lower carbon. The casting sup- 

orts, but is insu'ated from, two plates held apart by lugs. The upper carbon 
is placed in a socket sliding in an inner tube, which is movable vertica ly 
in a guide ring in the cap, and is provided at the upper end with a gu:ding 
flange and dashpot piston. The socket may be fixed by a pin during the 
insertion of a new carbon; the inner tube carries an ordinary clutch upon the 
plate and is suspended by a chain passed over a pulley to a bar connecting the 
cores of two series solenoids carried on the plate. These solenoids may be 
wound on grooved porcelain bobbins with wire of high resistance, to reduce the 
separate series resistance, which is wound on a grooved evlider held between 
the cap and plate, and ia provided with a movable connecting band. The arc- 
enclosing evlinder is made with a bead to engage n ring which is screwed on the 
cap. An outer globe is attached to a perforated cylindrical case carried by 
the plate. The npper part of the lamp is covered by casings attached to the 
top-plate. 19 claims. 


16,444. "A method of receiving telegra h signals as displayed or photographed by 
rrr iig pet deflected cathode rays." Sismons, Bros. & Co. (Siemens & Halske 
Aktien Gesollecheft.) Dated May lzth, 1*99. Relates to telegraphic receiving 
apparntus for Mor<e, automatic, or other systems of transmission. The principle 
employed consists in deflecting cathode rays by means of one or more magnets 
in the line circuits and allowing the rays to fall on a fluorescent ser en, from 
which they are projected in the form of light rays on to a photographic strip. 
The currents emploved may vary simply in dura'ion. for dot and dash, may vary 
in strength owing to interpolated resistances at the transmitting station, or 
several inagnets may be employed, in the two latter cases he rays being eau-ed 
to project letters or shadows of letters on to the strip. The simplest form consists 
of an automatic dot and dash transmitter, a line magnet acting on the cathode 
rays, & fluorescent screen and a lens for bringing the rays to a focus on the 
strip. The strip is screened except nt one point. One or more mirrors or total- 
retlecting prisms may also be employed. 8 claim. 


16,494. “improvements In or relating to automatio out-of! devices, principally 
designed for eontroliing the flow of fluids and of clectric currente." H. L. Groome. 
Dated August 15th, 1 Relates to apparatus for controlling the flow of tluids 
such as gas or steain, &c., in factories, or the passage of electric currents for 
lighting, or for exploding mines, &c. The invention is too complicated for 
purposes of abridgment. 


16,8568. “improvements la aecumulator electrodes." Dr. R. A. Katz. Dated 
August 15th, 1899. Electrodes for lead accumulators, especially suitable for 
traction purposes, are cons'ructed in the following manner:—An open-work 
frame of caoutchouc, celluloid or otber acid-proof and non-conducting material 
receives the active material in the large spaces separated by the grating bars, 
Thin perforated lead plates, which may be renewed from time to time, are 
pressed against both sides of the frame, so as to be in close contact with the 
active material. The electrodes so constituted are separated by celluloid, &c., 
frames formed with two staggered gratings, cach half the thicknessof the frame, 
so that f ee circulation of the electrolyte is possible. Openings are made at the 
top and bottom of the fraines to facilitate the escape of gas, kc. The electrodes 
and separators are pressed firmly together by wedge pieces. 1n a modified 
form of construction, & celluloid grid is divided by a perforated vertical par- 
tition into two portions, of which onc-half is filled with active material, and 
the other half is left empty. One such grid is placed on each side of the thin 
lead plates, so that the active material is in contact therewith on both sides, 
The empty portions of the grid serve as separators, and receive the clectrolyte. 
5 claims. 


18,600. ‘Improvements in the manufacture of earthenware troughs for carrying 
etectrio cables, and analogous purposes.” G. H. Nisbett, Dated August 16th, 1899, 
Conduits for electric conductors and other similar purposes, of the kind 
described in Specification No. 462. a.D. 1898, are formed in lengths preferably of 
ova! section, and have sockets and spigots on the ends. Nicks or grooves are 
formed longitudinally at the ends of the smaller axis. to facilitate dividing after 
manufacture and before use. The nicks may be either internal or ext-rnal. 
The sockets or spigots may be flattened to riva resting surfaces, The cables, &e., 
inserted in the conduits may be set in bitumen. The conduits may be formed 
in the form of troughs or half tubes, instead of in tubes which are afterwards 
divided. 3 claims. 


16,628. “improvements In arc lamps." J. D. F. Andrews. Dated Angust 16th, 
1899. Arc lamps: A cylindrical casing carries supports for the lower carbon, 
and contains an inner cylinder on which is a ring holding a terminal insulator, 
The solenoid, uniformly wound, without a bobbin, fits between coned insulating 
dises placed in the cylinder. The upper disc supports the rounded head of a 
central metalor other tube, which is otherwise free. For use with alternating 
currents, the tube may be divided longitudinally, and provided with insulating 
Jayers. The head is held down by a spring attached to one terminal, and an 
intermediate insulating disc provided with metal bearing surfaces, the upper of 
which is connected electrically to one end of the solenoid winding. The upper 
carbon is inserted in a holder on a piston of steatite. or consisting of two metal 
discs, an asbestos covering, and an asbestos cup packing working in the outer 
cylinder. The solenoid core on the piston carries aspring of 8 form in plan, to 
make connection with the tube supp -rted bythe upper disc. The upper carbon 
holder, and a weight ora lighter lower holder, are carried by a cord and pulley or 
spring drum A brake strap of velvet is attached at its ends toa spring and brake 
lever, the outer end of which is carried by a spring and a core io a solenoid, 
while it may rest at its centre on a fixed stop. 6 claims. 


16,639. “im ente in electrical accumulator batteries." E. Placet. Dated 
August 16th, 199. In order to increase the portability of plate« or electrodes 
they are constructed of a lightsupport which is coated on both sides witha thick 
layer of a paste formed of a mixture of g ycerine with one or more oxides of 
lead to which may be added cither powdered inert materia! such aa starch or 
magnesia, which will subsequently be dissolved out, or materials such as cam- 
poo or naphthalene, which will afterwards volatilise. The light suppart may 

ea sheet of ebonite, celluloid, gutta-percha, linoleum, wood, paper, asbestos, 
earthenware, or carbon perforated and, if necessary, channelled and having wire 
or other metal strips wound around it. The light support may also consist of 
felt, cloth, horse-hair, canvas, or other tissue satuarated throughout with 
paraffin, bitumen, caoutchouc, silicate, marine glue, or othersubstance that will 

rotect the material from decay and from the attack of the electrolyte. The 
ight support may also be made of wire gauze folded on itself, and iu this case 
the active material is pasted not only on the outer surfaces, but is also tilled 
into the spaces between the folds. 6 claims. 


19,550. ''improvements in conduits sultahle fer electric mains." T. Peterson. 
Dated Angust 16th, 1829. Conduits for electric mains which, after laying, are 
filled with bitumen are formed eliptical, with grooves at the ends of the minor 
axis, The elliptical conduit is divided along these grooves to form two equal 
trough conduits. 2 claims. 


16,739. ‘improved road contact and like systems for olectric railways.” W. 
Grunow, jum. Dated Angust 17th, 1899. Relates to electric railways and tram- 
ways on a road conta t or like system with electro-magnetie switches. 
Conductors, switches: Current is supplied to the vehicle from sectional rails 
which are connected tothe main conductor through the cover of the switch box, 
movable magnet which completes tbe circuit and tl-xible connection. The 
mnznet is liited when excited by a shunt « urrent from the second series of 
sectional rails through its coil and resistance to the return rai. Varions 
moditlcations are described, in which one or both sets of the sectional rails are 
replaced by short/lengths or studs, or a single series answers the purposes of 


both sets. The conductor from the main may also be coiled on the magnet for 
holding it up while the vehic e is on the section. A battery current from the 
vehicle may replace the shunt current. A form ofthe switch with a double coil 
is described av follows: It is contained in a box of insulating material with logs 
for attachment and n metallic water-tight cover bonded to the sectional rail. 
The flexible connection, which allows the magnet to ride over a central guide 
into contact with the cover, is clamped to tbe feeder and is connected through 
the thick coil to the core of magnet. The head of the cores may be a carbon 
plate or spring copper, &c., pla:e. 30 claiins, 


16,820. *'Electricaliy-oontrolled dosign-readiag apparatus for puaching Jacquard 
and like cards." B. J. 8. Mills. (L. David and T. David.) Dated August 18th, 
1799. An celectrically-controlled design-reading apparatus for punching 
Jacquard and hke cards, comprises a card on which the design is presented on 
a metallic sheet divided into zones insulated from eich other and representing 
the colours or mountings of like nature. ‘he cart is mounted upon a car- 
riage und traversed benenth a comb, the teeth of which are insulated from each 
other and are connected by conductors to a series of electro-magnets. The 
circuit is completed by a conductor, battery, and commutator, which by means 
of contacts seuds the current at will through any one of the zones. The electro- 
magnets act upon light pendulums, and attract them to such an extent that 
they are not lifted by a griffe, which is periodically operated by acam. The 
other pendulums lift the corresponding needie into position to be acted upon 
by another griffe which pushes the corresponding needies of the punch- 
selecting Jacquard out of action with a third griffe. ithe Jacquard needles 
corresponding to the attracted pendulums are lifted by the third griffe and make 
the required selection. 2 claims. 


16,824. “‘improvemente ia apparatus for electro-ohemioal and electrothermie 
melting oparations, especially for the production of catcium carbide.” E. Grauer. 
Dated August 18th, 1899. An are furnace for making calcium oarbide, or for 
other melting operations, consi-ts of a vertical hollow electrode through whi h 
the materials are supplied, above a crucible forming the other electrode, in 
closed casing, one electrode being moved circularly relatively to the other bv a 
crank to spread th~ materials uniformly. The crucible is stationary. The 
hollow electrode passes through a dise closing the top of the casing, and is con- 
nected by a fork with a supply hopper, a vip, and the crank on a rotating shalt. 
Electric connection is made with the pin by & spring clip, an arm of which 
enkages a slotted stop. Otherwise the hollow electrode may be fixed in the top 
of the casing, and the crucible movable circularly by a crank situated below it, 
and operating Similarly to that illustrated, except hat the connecting clamp is 
arranged to prevent rotation of the crucible on itsown axis. 2ciaims. 


16,854. ''Improvemsnts In eonnsotion fittiags for various electrical purposes.” 
R. F. Hall. Dated August 19th, 1899. Relates to binding posts ur terminals for 
fittings, such as tumbler, &c., switches, cut-outs, measuring instruments, &c. In 
one form the terminal block has a screwed shank for attachment to the fitting. 
Through it is & perforation for the passage of the conductor, wbich is clamped 
by the eccentric or can-shaped head of a rotary pin. The terminal may have a 
recess for nss' sting the gripping action. In a modification the eccentric head 
does not directly grip the conductor, but operates a slide. 8 claims. 


16,678. ''Telephonio apparatus for transmitting and Ne mes sages 
simultaneously to ane from several distant stations." Siemens Bros. & Ce., Limited. 
(Siomene & Halisko Aktien Geselisohatt. Dated August 19th, 1893. Relates: to 
telephonic system» in which, by using a common d.aphragm to several m'ero- 
phones, a message can be sent simultaneously to a correspondiog rumbe: of 
stations distant. Similarly, the receiver circuits of the distant stations are 
brought to a number of receivers having a comnion sound diaphragm or 
ear-piece. I claim. 


16,978. ''Method for dividing an alternating current iato two o whees 
phases are shifted rolatively to each other through a determined lo” Siemens 

roe. & Co., Limited. (Stomens & Halske Aktien Gesellschaft.) Dated Angus: 19th, 
1699. Relates to the method and apparatus described in Specification No. 2,559, 
A.D. 1897, for dividing an alternating current into two currents having relatively 
shifted phases. The connections may be arranged tike a Wheatstone bridge; 
inductive re-istances and condensers are arranged in opposite branches, aod 

roduce a rotary field in a motor. In another arrangement only one condenser 
is employed, this being inserted in the secondary circuit of a transformer. A 
diagram is included in the drawings showing geometrically the relative current 
strength and phase shift. 2 claims. 


7,470. "improvements la, and apparatus for, offecting electrolysis.” W. L. Wiee 
(Solvay & Co.) Dated March 28th, 18908. Relates to the electrolysis of alkaline 
chlorides and other salts by the use of a mercury cathode. The tank is pro- 
vided with a layer of inercury which continuously overtlows at the adjustable 
weir, carrying with it the amalgam formed, and thereby always presenti g a 
elean surface. It then passes to another, which may be a similar elec rolytio 
apparatus, in which the mercury is regenerated. The mercury is raised bv an 
el: vator or pump. and enters the well at the opposite end to the weir, This 
circulation 1s continuous, When itis desired to. c ean out the cell, one end 
may beraised by a screw, The electrolyte is preterably caused to continuously 
flow in the same direction as the top mercury layer. 4 clauns. 


7,669. ''improvemente in sleotrio furnaces.” H. H. Lake. (“ Velta”™ Soo. 
Anonyme Suisse de l'Industrie Eleotro-Chemique.) Dated March 29th, 1898. In a 
furnace applicable for making calcium carbide, a casing is filled with small 
coal, and supports carbon blocks and plates, enclosing powdered carbon and 
forming an electrode which becomes incandescent, An upper casing supported 
on insulating bricks, surrounds adjustable electrodes placed one over each 
block, one being near the outlet for the fused product. The materials are 
supplied between the electrodes. The gases posee pass through the 
materials, stirring them and depositing volatilised products. Itisstated that 
such a furnace may be constructed to use 9,000 kw. 6 claims. 


18,967. m revemente In stestrie aro projecting lanterne.” L. Kamm. Dated 
August 4th, 1899. The lamp is mounted on a platform adjustable longtitudinally 
on rods sliding through blocks. The frame ot the lamp is in two parts pivoted 
Yor angular adjustment in a vertical plane, while for transverse horizontal 
adjustinent one part can be turned on a pivot by means of set screws acting on 
lugs on either side of the pivot axis, The rods carrying the carbons are tele- 
scopic and can be clamped as required by set screws; spring clips hold the 
carbons which, when adjusted, can be fixed by set screws. Two parallel sets of 
resistances arranged in series are provided for the lamp, the required number 
in the upper seres being brought into the lamp circuit, througn a rod and 
terminal by asliding switch coming in contact with insulated plates. 5 claims. 


11,646. ‘improvements In devioos fer securing incandescent electric lamps is 
their sockets." W. Ravene. Dated June 5th. A lamp bulb is made with two 
depressions to receive the ends of supporting fingers which are pivoted on & 
base and are operated by an interposed spring. Two pins slide on the base 
and each other and have projections engaging the fingers to free the lamp when 
they are pressed inward. The leading-in wires of the lamp terminate in k wols 
on the surface of the g ass. Contact with these is maintained by two metal 
pieces fixed on an ebonite plate, which is supported on two vertical guide 
screws by springs. The guide screws pass down to plates t3 which the supply 
wires are connected. 2 claims. 


18,254. Improved construction of electric accumulator plates." E. F. A. Polzia. 
Dated September “th, 1499. Relates to plates or grids for holding the active 
material in place. ‘he grid is in two parts, both of which are slotted so as to 
leave openings which are narrower on the outside of the plate than on the 
interior. One of the plates hss a flange or ri n anda number of projecting parts 
with recessed ends, on which, after the active ma'eri.1 has been inserted, is 
placed a similar plate, but without a run and projections, and having holes in 
whieh the recessed ends of the projecting parts fit, ard the two are pressed 
together by pressure between the two flat plates. 2 claims. 


18,390. *''Improvemente la ventilating fans of that olase which is employed is 
connection with electric motors.” P. M. Justice. (Emerson Electric Manufac 
Company), Dated September 12th, 1809. The fans are of the type used with 
electric motors, and the improvements are designed to prevent noise. The 
blades are secured to lugs on the boss, and have a certain pitch: the forward 
edze of the blade is curved, and the adjacent portion of the driving surface ig 
flattened into the plane of rotation. Fins on the rear edge are bent so as to 
ee the current of air into the formof a solid instead of a hollow cylinder, 4 
claims, 
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No. 1,230. 


MUNICIPAL ELECTRICAL ENGINEERS 
AT GLASGOW. 


On Wednesday morning the representatives of the principal 
municipal electrical undertakings throughout tke United 
Kingdom opened their four days’ conventicn at Glasgow 
under the very fitting and able presidency of Mr. W. A. 
Chamen, the chief electrical engineer of the Glasgow Cor- 
poration. 

No more suitable city than Glasgow could have been 
selected for this convention, for besides the fact that it 
is the mecting place for all engineers this year, it possesses an 
exceptional interest for municipal officials who are in any 
way connected with electrical development, by reason of the 
fact that it has long carned the title of * the mcdel city." 

Those who have taken advantage of the opportunitics 
which have bcen afforded them of visiting the several large 
electric generating stations from which the city takes its 
lighting and power supply, and have investigated the exten- 
sive nctwork of electric trolley lines, together with the great 
power house at Pinkston from which encrgy is ob- 
taincd for working them, must have Leen convinced of the 
progress which the work has made in spite of the fact that 
municipal trading has been the controlling principle. 

Whether these undertakings may be regarded as profitable 
in the commercial sense of the term, or otherwise, is a 
controversy, into the merits of which we need not enter 
in detail bere, having on recent occasions expresscd our 
views thereanent. No doubt municipal engincers are 
fully aware of the fact that Glasgow at the end of the 
eighth year of its trading realised a balance of £39 14s. 7 
with the following remark in the “ Report by th» Com- 
mittee on Electricity to the Corporation of Glasgow for 
the year ending May 31st, 1900 " :— 

* The Committee regret that, owing to the large amount 
which has had to be paid as interest on money borrowed for 
new works during the past year, which are as yet unproduc- 
tive, it has not been found possible to write off in the 
account now submitted so large an amount iu respcct of 
depreciation as was written off in the previous year.” 

If the example of Glasgow were followed in cvery town, 
and a fair amount applied for depreciation and 1euewal 
of plant, how many instances would be found of any real 
financial success in municipal trading in electricity ? Would 
it not indeed be proved to demonstration that it is a 
fallacy : 3 

The municipal electrical engineer is à municipal electrical 
engineer because the position furnishes his means cf subsist- 
ence, not of necessity because he is a supporter of the doctrine 
of municipal trading. In this connection it is exceedingly 
interesting at the moment to draw attention to the fact 
that three past - presidents of the Municipal Electrical 
Association are no longer occupying positions as city 
electrical engineers acting in subservience to the whims 


and fancies of one particular Council or Corporation, They 
D 
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have elected to launch into wider fields where their former 
Annoyances and obstructions will no longer be experienced, or 


at any rate, not in the same degree. We refer, of course, to 


Mr. C. H. Wordingham, Mr. A. IT. Gibbings, and Mr. 
Arthur Wright, men whose past achievements in municipal 
work need no further reiteration at this stage. 

They, and most municipal electrical engineers, must be 
fully alive to the fact which we have emphasised in these 
columns over and over again, that municipal electric supply 
as at present carried on can be but temporary, and in a 
measure it will have to give way before long-distance trans- 
mission schemes which have large generating stations at 
centres controlling the supply of electricity for many 
hundreds of square miles, Great as have been the achieve- 
ments of Glasgow, Edinburgh, and some other cities, we are 
convinced that in comparison with what %%% i have been, 
and what now is to bo, they are small. Freed from the 
narrow confines of municipalisation, the business of electrical 
supply will now go forward with unparallelled progress. What 
i3 the position of the borough electrical engincer in regard 
to this phase of the development ? We do not believe that 
he has any immediate occasion to fear, for he will be a very 
necessary official for years to come, but it is as well that he 
should study scriously the bearing of the present successes of 
private enterprise upon the ultimate position of municipal 
electrical undertakings. 

Mr. Chamen has devoted a great deal of attention 
recently to the question of charges for electrical energy, 
and in his presidential address on Wednesday, after in- 
dicating the progress which the Association had made in 
membership since last year’s meeting, he went in detail 
into this subject, which is one calling for much anxious 
thought on the part of all municipal engineers and committecs 
who wish their systems to be conducted on a satisfactory 
basis. His comments are deserving of study, and we shall 
deal with them more fully next week. 


Tuer case of Chaplin v. The Mayor, &c., of 
the City of Westminster, which was re- 
ported in our issue of last week, raised an 
interesting question relating to the erection of lamp-posts in 
that portion of the street which is best suited for the public 
needs, irrespective of the convenience of those whose 
premises adjoin the street. It appeared that the defendants’ 
predecessors had erected an arc lamp-post on the footway 
outside the plaintiffs’ cellar slide in Villiers Street. The 
plaintiffs alleged that if it remained in this position the post 
would seriously interfere with the loading and unloading of 
his vans, and he made the suggestion that instead of using 
the post, the defendants should attach the lamp by means of 
a bracket to the wall of the plaintiffs’ house. To 
this the defendants refused to acecde, and the action 
was brought to restrain them from allowing the post to 
remain, Mr. Justice Buckley refused to grant an injunction. 
lIe drew an elaborate distinction between “ private” and 
“public”. rights of using the highway, and said :—* The 
plaintiffs! rights are to use that portion of the highway for 
loading and unloading their goods in common with the other 
members of the public, aud they cannot set up their private 
right against the defendants to prevent them obstructing the 
highway by the erection of lamps. I agree that the 
defendants must not use their powers so as to create a 


Electric Lamp- 
Posts in the Strects. 


nuisance, but I think they may, for the benefit of all 
members of the public, affect to some extent the con- 
venience of one of the members, and that is all it can be 
said they are doing in this case.” He gave judgment for 
the defendants. In view of the above clear statement of 
the law, it is difficult to see how the plaintiff could have 
succeeded. Were every householder entitled to object to 
the erection of a lamp-post in front of his door, the 
lighting authority would have a task of some difficulty in 
selecting sites which could not be objected to. It seems to 
follow that such companics have power to some extent to do 
that which, although not a nuisance in law, may be a 
nuisance in fact. In the case of Goldberg v. the Liverpool 
Corporation, which was heard last year, the plaintiffs objected 
to the erection of a pole and fuse box outside their premises, 
and sought an order for their removal, which was granted by 
the Vice. Chancellor of the County Palatine Court of Lan- 
caster. The Court of Appeal overruled this decision, saying : 
—(1) That the Corporation in erecting the pole and fuse 
box were acting within their statutory powers ; (2) that they 
had clearly exercised those powers bon fide for the purposes for 
which they were conferred. ‘ But for the Act," said the 
Master of the Rolls, *no doubt the plaintiffs could have 
maintained an action for nuisance. But the Act authorised 
a nuisance, and unless the plaintiffs can prove that the 
powers conferred by the Act have been abused, they have no 
remedy. . . . The Court cannot go into the question as to 
what is the most convenient situation for a pole. If they 
did that they would have to lay down the tramway them- 
selves" The numerous cases which have recently come 
before the Court in connection with the noise and vibration 
caused at electric lighting stations serve to show that 
although a lighting company may be bound to supply elec- 
tricity, no nuisance or interference with a private right can 
be permitted. : 


« i : 
Secondary Batteries in Telegraph Work. — The 
Western Electrivian says :—“ Few persons realise the rapidity 
with which the primary battery is disappearing as a source of 
current in telegraphy. For 50 years this useful type of 
apparatus was relied upon to operate the telegraphs of the 
world, but within the last few years the dynamo has demon- 
strated its superiority for this work, and is now rapidly super- 
seding the battery. The work of reconstructing the 
generating plants is proceeding in all the considcrable centres 
of telegraphic work in this country, having -been already 
accomplished in the cities of the first class, such as New 
York, Chicago, and St. Louis. "Take the western division of 
the Western Union Telegraph Company, for instance. In 
Chicago and 8t, Louis the machines have been installed for 
some time, but iu a number of smaller cities the change has 
been but recently made, or is now under way. In Cin- 
cinnati 13,000 gravity cells have just been replaced by 
1% motor-dynamos. These machines are wound for 220 
volts on the motor side, and for voltages ranging in different 
generators from 7 to 340 volts on the dynamo side. The 
machines of higher voltage are used for supplying the long 
quadruplex linee. Current is supplied from central station 
mains, care being taken to have other sources of supply in 
reserve in case of necessity. This is the practice followed in 
all the newer plante, which are installed under the direction 
of J. C. Barclay, of Chicago, the electrician for the company. 
Among other cities where the motor-dynamos have just been, 
or are now being, installed, are Cleveland, where 11,000 
cells were replaced; San Francisco, 10,000 ; Denver, 9,000 ; 
Toledo, 5, 000; Minneapolis, 5,000; Houston, 5,000 ; and 
Duluth, 3,000. Here, in eight cities, is a total of 61,000 
cells of primary battery replaced by motor-dynamos within 
the last few months.” It may be added, in this connection, 
that in all the large English telegraph offices sécondary 
batteriea are in service instead of the old primary cells. 
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ON MR. EDISON’S NEW ACCUMULATOR. 
By W. HIBBERT. 


Ir is evident that the practical monopoly of the “ storage“ 
function, which the lead accumulator has held for such a 
long time, is to be seriously challenged. Some months ago 
we heard of a new cell—the Jungner—devised by a Nor- 
wegian engineer, who uses an alkaline liquid with iron or 
nickel on the one hand, and silver on the other. No very 
decisive figures were obtainable about it, though the German 
patent was said to have been bought by Messrs. Siemens and 
Halske. Now we have a somewhat similar cell described by 
Dr. Kennelly. As Mr. Edison's invention, it is sure to 
command attention, and will elicit data for a rigorous 
comparison with the best acid cells of the present day. A 
preliminary discussion of the facts detailed hy Dr. Kennelly 
inay help to anticipate some of the points. 

Many interesting questions arise from the substitution 
of alkali for acid. The adjoining curves exhibit the 
irae electric conductivity of potash, soda, and sulphuric 
acid. 

There is no great difference between the specific conduc- 
tivity of the acid and that cf potash. Taking the strength of 
acid commonly used (28 per cent.), and the 20 per cent. of 
potassium liydroxide used by Mr. Edison, the relative con- 
ductivities are as 3 to 2—a ratio which will not exercise any 
special influence. 

A greater difference arises from the fact that the alkali 
does not enter into chemical union with the active materials 
on either plate. There is practically no change of density 
during a cycle, unless overcharging—with consequent decom- 
position into gases—is indulged in. The hydrometer will 
be able to indicate the cumulative effect of this minute 
decomposition, but will presumably be unable to indicate 
the progress of a charge and discharge. The potential 
difference at terminals will in the new type become a more 
important revealer than in the old, and the characteristic 
curve of charge and discharge voltages will be required for 
all rates. It is curious that in this respect no information is 
contained in the published accounts. The initial potential 
difference after recent charge, we are told, is 1°5 volts, while 
the mean voltage of full discharge is approximately 1'1 
volts What is wanted is a continuous record, showing 
whether the P.D. falls off gradually, or whether (as in acid 
cella), it maintains a fairly high level for most of the discharge. 
The character of this curve will exercise great influence on all 
questions of regulation where constant potential difference 
is required. Not only so, it will largely determine the possible 
efficiency under the best conditions of working. The few 
figures given by Dr. Kennelly seem to indicate a maximum 


possible efficiency of 13 = 73. Whether the discharge 


curve has been determined or not, does not appear ; inquiry 
for it in the case of the Jungner cell failed to elicit definite 
information, and similar inquiry at the close of Dr. Kennelly’s 
paper met with no better result. 

It might be expected that the constancy of the alkali 
strength would do away with the diffusion problems that 
play so important a part in lead accumulators. But this 
does not follow. The constant content is true of the whole 
liquid, but it is not true of special parts. The electrolytic 


henomenon known as the “migration of the ions,“ 
O 9 


tends to set up local variations in density, and the 
reductions and oxidations at the electrodes will also act in 
the same way. It is not unlikely, therefore, that one of the 
functions of the thin flakes of graphite which Mr. Edison 
mixes with the oxides, &c., is to assist in minimising local 
variations in density. They are said to increase the con- 
ductivity of the Lrijuettes, but this cannot refer exclusively 
to electric conduction. 

` Local Action.—The cell is said to be free from local action, 
the most insidious foe of the lead accumalator ; but a very 
curious reason is added to account for this: “No local 
action occurs in the cell so far as has yet been observed, 
since the electromotive force is below that necessary to 
decompose water." It is to be hoped that the observation is 
more trustworthy than the reason. Zinc and copper, for 
example, do not give E. M. F. sufficient to decompose water, 
but they are quite competent to produce local action. It is 


not improbable that local action is absent or very small in 
these potash cells. Cubes of polished iron, which Faraday 
had sealed up in alkali, were seen by the writer 30 years 
after. They must have contained carbon, yct their surfaces 
were quite bright and apparzutly free from evidence of local 
action. But it is impossible to foresce how far local action 
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will go in a particular case. So much depends on the exact 
nature of the conditions, that observation only can decide. 
Let it be noted, however that the excessively thin framework 
in which Edison sets his briquettes will enable a very small 
degree of local action to produce disintegration, __ 

Probable Chemistry.—The active ingredients are nickel 
hyperoxide (represented by Dr. Kennelly. as NiO,), iron and 
potash. The chemical equation in its simplest form is— 

After charge. After discharge. 
NiO, | KHO | Fe NiO | KHO | FeO 

But this way of writing theequation is too simple, and has l.d 
to much misapprehension in the case of lead accumulators. 
It assumes that all the active material will be utilised in 
both charge and discharge, a desideratum which commercial 
conditions make impossible. "The better way is to write the 
equation with undetermined coefficients, the numerical 
value of which can be found by subsequent analysis, thus :— 


} | becomes 


^^ After charge. 
n NiO, | uo | m Fe } 
After discharge. ( 
(n — p) NiO: | KHO | (m — q) Fe 
becomes 1. p NiO 12 H,O q FeO. 


The values of n, m, p and q will vary with the discharge 
ampere-hours. The solution is here written KHO 12 H. O, 
because that ratio of molecules gives almost exactly the 20 
per cent. hydroxide used by Mr. Edison. In the degree in 
which the cell is overcharged (with consequent decomposition 
into gases), the 12 molecules of water will diminish, part 
being dissipated as oxygen and hydrogen. l 


NOTES ON METER TESTING. 
By ARTHUR T. SMITH, AI. I. E. E. 


Ox May 3rd a few notes on meter testing were published in 
this journal, the methods used being chiefly applicable to 
the Hookham meters; it is my intention to supplement 
those notes by a few on the testing of a meter ef a different 
type, that of an integrating wattmeter. —— 

Many station engineers object to this type of meter owing 
to its continual consumption of energy in the shunt, and 
when this type is adopted the energy consumed in the 
shunt is required to be cut down as low as possible. This 
i3 quite right up to a certain point, but it should not be 
carried so far as to seriously reduc» the torque, as meters 
with a low torque are easily affected by external cinses such 
as dust or damp, but with a high turning moment a 
change in. the friction of the meter will only alter the 
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accuracy to a slight extent. This class of meter is also 
sibject to “creeping” on no load when it is fixed in a 
position where vibration exists. This may be entirely 
stopped in metera which have a retarding disc revolving 
between magnet poles, by fastening a small piece of iron 
wire on the periphiry of the disc: this will simply hold the 
disc when on no load, but will not prevent the meter from 
starting on one lamp. 

In the Thomson meter the commutator will sometimes be 
found blackened if working under somewhat adverse circum- 
stances, and the usual practice was to repolish it by means 
cf a thin strip of tape, and thus restore the meter to its 
original accuracy, but this need not now be done, as an 
adjustable starting coil has been provided by which means 
the accuracy of the meter may be restored without fear of 
its again altering. 

Most meters of this class are so constructed that one 
revolution of the moving element is equal to one watt-tecond 
or some multiple of this. ° 

The formula for testing may be stated as follows :— 

8,600 x revolutions x K 
Time in seconds 
when K = constant of the meter, which, if not given, may 
be easily found by observation. For example, by counting 
the gear it may be found that the moving disc has a relation 
of 250 to 1—that is, 250 revolutions of the disc will register 
one unit on the diak’ 


= watts («) 


From (4) — 
„ (b) 
3,600 X R 
Now 250 revs. = 1 unit 
1 unit = 1,000 watt-hours 


= 1,000 x 8,600 watt-scconds. 
.. 250 revs. = 1,000 x 3,600 watt-secs. 
i 1,000 x 3,600 


“1 rev. - = 14,400, 
290 
Substituting in (/) we have 
K 14,400 
3,600 


In practice the formula (a) may be considerably sim- 
plified. | 
Putting watts = volts and amperes, we get 
3,600 _ time peres __ Ce) 
volts revs X K 
Dy now taking a number of revolutions equal to the 
quotient of amperes divided by k, the latter term of the 
equation (c) reduces to unity, and we may regard our cqua- 
tion as i 


m 3,600 
Time = Toe" (d) 

This is theoretically true if the meter is correct. An 
example will make the above clearer. A 440-volt Thomson 
meter of which the constant, is 4, is put on test, and we pass 
8 amperes through it; we must count two revolutions, and 
then the time of these two revolutions ought to be nume- 
rically equal to 3,600 divided by the noted volts. In 
practice I should advise 10 times the revolutioms being 
taken, to reduce the error; this will only alter the decimal 
place. 

3,600 divided by 410 = 8-2 (nearly). 


At 440 volts, 8 amperes was passed through a meter and 
20 revolutions counted, the time noted on the stop watch was 
80 seconds; had the meter been correct, 82 seconds would 
have been the time registe:e], thus it will be seen that the 
meter is somewhat fast, as the time taken was less than tl:e 
correct time, From this the percentage error may be 
deduced. By this means the tests are taken quickly, as it is 
ouly necessary to note the time recorded by the stop watch 
to ascertain if the meter be fast or slow. 

A poiut which is often neglected iu testing the above 
meters is the neccesity of leaving the shunt on circuit son. e 
little time before testing, so as to bring its resistance 
to the true working value. What is necessary is to get the 
meter working under the same conditions as when on circuit 
in the c nsumer's premises, as it is uscless taking a test on a 


meter when it is not running at the normal working tem- 
perature of the shunt. 

In the 3-ampere Kw.-hour type of the Thomson meter the 
test is quite simple, it being tested like an ordinary meter 
with no shunt. In thes? (220 volts) the armature should 
make 100 revolutions in 54:6 scconds with 660 watts 
applied. 


AN IMPROVED METHOD OF APPLYING 
THE INSULATION OVERLAP TEST. 


By WALTER BETTS. 


THE old familiar insulation overlap method of localising a 
fault in a single cable appears to have been discarded chiefly 
on account of the difficulty of obtaining reliable results, 
owing to the variation of the resistance of the fault during 
the interval between the inter-dependent tests at the two 
ends. This defect was aggravated, to a great extent, by the 
manner of proceeding generally adopted. ] 

The employment of the Wheatstone bridge seems to have 
been universal, and the arrangements invariably made for 
obtaining the two sets of inter-dependent observations were 
also defective—the common practice being for one testing 
station to take a series of tests from which the apparent best 
were selected or an indiscriminate average was made, to be 
calculated in combination with another average similarly 
established at the co-operating station. It is obvious that 
such observations can have only a chance and uncertain con- 
nection with each other, especially when the delay, disturb- 
enc», and difficulty experienced cach time in balancing to a 
greatly and rapidly varying fault-resistance, or a changing 
earth-current, are taken into consideration. 

Alternate single measurement is a step in advance, but 
little or no substantial advantage is gained so long as the 
delay and disturbance on the cable, caused by discharging, 
rciarging, and re-balancing after each test, are not 
climinated, and so long as the system of striking a mean 
of such readings is followed. 

It is clear that only one pair of readings—composed of a 
single reading taken at each end—can bear any near or 
certain relation to each other, therefore no others can have a 
connective value in the calculations; in fact, they only 
d-preciate those which are distinctly correlative. 


f 


INSULATION OvEBRLAP TEST. 


By adopting the substitution method of measurement, and 
arranging so that the first observer shall take a reading at a 
viven moment, then leave his end of the cable insulated, 
instead of allowing it to carth and discharge, so that the 
second observer shall be able to obtain a reading almost 
immediately afterwards, most of the above mentioned 
objections disappear and the remainder are minimised. 

Let K press down his key at a suitable time and note the 
deflection at a prearranged moment (clocks being previously 
syuchroniscd to a second or less), then instantly release his 
key. At the latter moment, xK! will apply his current aud 
take a reading as quickly as possible. The two results thus 
obtained form a distinct calculable pair, or set, and similar 
p. irs can be repeated as often as desirable. 

With synchronous timing, the small condenser c is vot 
strictly necessary, but by causing a slight impulse on the 
rspective galvanometers it has the advantage of enabling 
tli: operators at cach station to see when the other applies or 
discontinues his current. The advantages of this method 
ule :— 

No equilibrium has to be obtuined—often a very trouble- 
some matter. 
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The instantaneous insulating by K, after his test, enables 
k! to obtain a reading without loss of time. 

The galvanometer unsteadiness, fault disturbance, and 
necessity of recharging the cable—as caused by earthing 
instead of insulating—after each test being avoided, the 
complementary observation can be made with much greater 
rapidity and certainty. 

The residue of k's current in a and b being free to escape 
only by way of the fault, tends to keep the latter constant 
(without further polarising it, owing to the momentary fall 
of potential on the disconnection of k's battery) until the 
current from k! comes into effect. 

It is assumed that the fault would be approximately 
centralised by inserting resistance at the shorter end of the 
cable, and that due precautions with regard to the presence 
of earth current and reading to cable zero would be 
observed. For this purpose it would be convenient to 
connect by means of a key the terminals of the condensers, 
C (x?). 


LEGAL. 


BICKNELL v. KALGOORLIE ELECTRIC POWER AND LIGHTING 
CORPORATION, LIMITED. 


In the King's Bench Division, on 12th inst., Mr. Justice Grantham 
and a special jury commenced the hearing of the case of Bicknell v. 
Kalgoorlie Electric Power and Lighting Corporation, Limited. It 
was an action by which plaintiff sought rectification of the 
defendant corporation's register by removing his name therefrom as 
holder of 850 £1 shares, on the ground of misrepresentation. 
Defendants denied misrepresentation, and counterclaimed in respect 
of money due on calls. Mr. Rufus Isaacs, K.C., and Mr. E. 
Clayton appeared for the plaintiff; and Mr. Lawson Walton, 
K.C., M.P., aud Mr. J. W. McCarthy for the defendant company. 

The plaintiff's case was that on September 4th, 1899, Mr. 
Wyman, one of the directors of the defendant corporation, sent him a 
proof prospectus inviting him to underwrite shares, and after 
reading it he did so, for the amount named. According to the 
prospectus the capital of the company was to be £225,000, in 
200,000 preferred shares of £1 each and 25,000 deferred shares of 
£1 each, and the public were invited to subscribe £150,000 pre- 
ferred, which amount was to be used for working capital. All the 
company had to get was a site upon which machinery and 
plant for electric power and lighting could be erected in 
order to supply various mining companies near Boulder 
City and Kalgoorlie, in Western Australia, the prospectus 
stating that a valuable site had been secured close to the 
Government railway adjoining Boulder City, situate on a flat, from 
which large supplies of water were obtainable. It was further 
stated that the area of the site was 24 acres, and the mining rights 
of considerable value bad also been obtained. It afterwards trans- 
pired that certain important passages in the prospectus were untrue, 
and that the only document that the compauy could show was 
that they had “secured a valuable right,” and that was not granted 
until March, 1900, six months after the plaintiff received the 
prospectus and bought the shares. It was said further by the 
defendants that the Great Boulder Perseverance Gold Mining 
Company and the Great Boulder Main Reef had promised 
co-operation, but it was found that they had, on the contrary, 
refused co-operation. As a matter of fact, it was alleged that all 
the companies in the district had said was that if the defendant 
company could supply them with power at least 20 per cent. cheaper 
than was done at that time, and would do so within a period of 
18 months, they would give their support. 

Mr. ARTHUR C. BICKNELL, the plaintiff, an engineer by profession, 
was called, and gave evidence in support of his case. Cross-examined, 
he said he believed that the company was going in for supplying 
electric power and lighting, and for mining as well, but he was not 
anticipating that any profit would be made on the mining. 

Mr. Lawson WALTON: Do you suggest that there was the smallest 
difficulty in getting a site for the purpose of erecting dynamos and 
making electricity ?—WiTrNESS thought there would be great 
difficulty in obtaining a suitable site. 

Mr. Justice GRANTHAM observed that from what he could under- 
stand the main question was that of getting a proper water supply 
for the electric machinery. 

The Court adjourned. 


On the case being resumed on 13th inst., PLAINTIFF was further 
cross-examined by Mr. Lawson Watton. He admitted that he saw 
a copy of the report issued to a shareholders’ meeting last December. 
. He was not present, but he had become aware that after the share- 

holders had been addressed by the chairman and directors, a unani- 
mous resolution was passed adopting the report. He did not com- 
plain that the directors decided upon spending some little time in 
order to come to the best conclusion in the way of getting 
appliances for supplying the various mines with electric power and 
light, but he thought the company might have commenced sooner 
than they did. His recompense for underwriting was 25 £10 
deferred shares. 


Mr. Lawson WALTON, opening the case for the defendant com- 
pany, said that some £40,000 or £50,000 had been subscribed in 
actual cash by shareholders, a large proportion of which had been 
expended in electrical machinery on the site granted to the com- 
pany, aud it was at this particular stave, and avainst the whole body 
of the shareholders, that the plaintiff, long after all the facts were 
within his knowledve asked for relief. This action was not brought 
by a shareholder to whom the directors issued a prospectus, for 
plaintiff had only entered into an underwriting agreement for his 
own profit which did not primarily permit him to take shares. His 
obligation first of all was to guarantee that the public should sub- 
scribe 1,000 shares, and on that he received his commission in the 
shape of deferred shares. In short, plaintitf was left in this position, 
that if he had been misled at all, he had been misled by the under- 
writers, or rather by Mr. Wyman, who sent bim the draft prospectus, 
and the firm of stockbrokers who had themselves undertaken 
liability for £125,000 shares, and his remedy, if remedy he had, 
must be against them. With reference to the plaintiff's allegation 
of fraud and misconduct against the directors of the company, 
counsel asserted most emphatically that the defendant company 
was founded and conducted by thoroughly honest and upright 
gentlemen, and it was very wrong indeed for plaintiff to 
make this attempt to impeach their character, and give effect to 
some unworthy fecling he entertained. He asked the jury to find 
for the defendants on the ground that in any ordinary business 
sense the statements in the prospectus were perfectly true; and 
even if there were some vagueness or slight inaccuracies in the 
language employed, it was idle for the plaintiff to sav that 
he was misled by that into entering into this underwriting 
transaction. 

Mr. Roger WarLacE, K.C., examined by Mr. McCarrny, said 
he bad been a director and chairman of the defendant com- 
pany since its foundation. The directors had before them 
the reports of several experts, including Sir F. Bramwell and 
his partner, and when they put the statements made into the 
prospectus they believed them to accurately represent the sub- 
stance of the experts’ reports. As to the assertion that a 
valuable site had been secured close to the railway, at the time 
the prospectus was issued, the position was this. Their agent in 
Australia was the gentleman who bad been made Premier a 
few days ago. They telegraphed to him. They knew that the 
vendor syndicate was in possession of the site, that they were 
working on the site, that application had been made for a lease, the 
actual document being in Australia, that borings bad been made 
and water found. Further, they knew there was a mining right, 
and they bad reports of gold having been found. 

You had a contract with the syndicate that they were to furnish 
you with a site ?—Yes; and until the lease was actually granted to 
us we did not hand over the consideration. 

Mr. Justice GRAN THAM: You believed from the information of 
your agent that the syndicate had rights over this site, but their 
exact form you did not know. 

Witness added that for six months the syndicate remained in 
possession of the property, and went on with the necessary works 
for raising water. The company had since that time sent out 
valuable machinery. 

Mr. McCartuy: And have the syndicate carried out all their 
engagements to you ?—They have. 

Do you say now that every statement in your prospectus was 
true ?—I do. 

Cross-examined by Mr. Crayton: Before he joined the board he 
made it a condition that the capital of the defendant company must 
be guaranteed. The only contract was by the syndicate to guarantee 
£1,500. 

Were you aware that the total capital of the syndicate was 
£10,000 ?—I believe that the syndicate was registered with that 
capital, but I knew that a tirm of stockbrokers had undertaken to 
take £125,000 shares. Witness knew at the time of the prospectus 
that there was a lease, but as it was in Australia, he could not 
produce it. ‘The company had now the lease of the very property 
mentioned in the prospectus, and was established on the actual site 
mentioned. | 

By your report in December you say that after careful investiga- 
tion of the lease you had come to the conclusion that there was not 
sufficient security afforded to warrant you in erecting plant and 
machinery on the site. Itake it you had made no such careful 
investigation before you issued the prospectus ?—I had not the 
document before me then. I insisted on making certain that after 
the term of 21 years there would be no doubt about the renewal of 
the lease before I put expensive machinery on the site. I did not 
want it as a favour from the Government. ° 

For this valuable site £6 was paid and £1 per acre rental ?—Yes, 
and I believe that in nearly all the valuable mining leases in the 
neighbourhood the same rental is fixed. There isa royalty on the 
gold, and that is the consideration that the Crown relies upon. 

In further cross-examination, the WITNESS said that in the work- 
ing of their electrical machinery the evaporation of the salt water 
was the great source of expense. It was, he considered, fair to say 
in the prospectus, without making any reference to tkis source of 
expense, that there were no engineering or electrical difficulties. 
They had a contract in Australia to supply electrical power at three 
times the price they would get in England, on account of the great 
cost of production. 

. Mr. McCartuy said there being a charge of fraud on the state- 
ment of claim, he tendered for cross-examination the rest of the 
directors. 

Mr. Justice GRANTHAM: The charge of fraud is withdrawn; they 
say they do not rely on it. 

This being the defendants’ case, the learned Judge summed up, 
and the jury found a verdict for the defendants. 
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Mr. Justice GRANTHAM asked the jury if they believed the state- 
menuts in the prospectus were true. The foreman replied that they 
did, whereupon 

Mr. Rupes Isaacs said there was a second case, White v. Same, 
but in view of the jury's finding, it would be useless to go on with 
that, and he abandoned it. 

Judgment was then entered fur the defendant company on the 
claim and counterclaim, with costs, application for a stay of 
execution being refused. 


Qvippronp ELECTRICITY SUPPLY COMPANY, LIMITED, v. THE 
Mayor, ALDERMEN, &C, OF GUILDFORD. 


In the Chancery Division of the High Court of Justice on June 
14th, before Mr. Justice Byrne, Mr. GREIG in this case moved for 
an injunction to restrain the defendants from removing, taking 
up, or otherwise interfering with the plaintiffs’ cables in or upon 
the town bridge at Guildford. 

Mr. F. RUSSELL, for the defendants, asked that the motion might 
stand over for a week to answer aflidavits. He stated that the 
bridge was damaged during the floods of last year, and his 
clients were doing certain necessary repairs. 

In the result, by consent, the motion was directed to stand over 
for a week without prejudice to any of the rights of the plaintiffs 
under the statutes, the defendants undertaking not to remove more 
than 6 ft. more of the cable at the west side of the river, and also 
to replace cables so removed, if so directed at the trial. 


THE ST. JAMES's AND Patt Marr ELNCTRIC Lianum Co., LIMITED. 


On Saturday, June 15th, in the Chancery Division, Mr. Justice 
Cozens-Hardy had before him the matter of the St. James's and 
Pall Mall Electric Light Co., Limited, aud the Companies' Acts. 

Mr. Tnourso said it was an application under the Memorandum 
of Association Act of 1890 to enable the St. James's and Pall Mall 
Electric Light Co., Limited, to alter its memorandum by giving the 
company power to guarantee the repayment of the principal monies 
aud interest to secure the debentures of a company to be formed for 
similar objects to the applicant's company. The circumstances 
under which they asked for this power to give the guarantee were 
somewhat peculiar, and were as follows: the St. James's Company 
was formed for the purpose of supplying electrical energy in its 
district, and by a provisional order which it had obtained, its arca of 
supply was limited to St. James's, Westminster. The business of 
the company had increased so much that it proceeded to erect 
further generating stations, those which it already possessed being 
insuflicient to provide for the wants of the company. Moreover, it 
was found, as would be easily seen, that its district was not 
eminently suitable for generating stations by reason of the difficulty 
it experienced in obtaining suitable land except at enormous cost, 
and other facilities in the shape of water and carriage. Accordingly 
a site was found outside the existing area of the company near to 
the Great Central Railway Company's property and the Regent's 
Canal, which was better adapted for the purpose of generating 
stations, and for the general supply of electricity. There 
was another company which was in a precisely similar position 
to the St. James’s Compauy. Its area was limited to West- 
minster. Accordingly, these two companies formed a subsi- 
diary company which was called the Central Electric Supply 
Company, and to which they contributed capital in equal shares. 
It was formed to enable them to erect the two stations which were 
needed to supply the twocompanies. It was promoted by the two 
companies in 1899 to acquire this site near the Regent's Canal, and 
the object of the company, as shown by the Act of Parliament, was 
for the purpose of supplying the two companies with electricity. 
The Central Electric Supply Compauy had purchased the land, but 
had found that it had not the capital needful to equip and construct 
the generating station. Practically, it was unable to borrow money 
on anything like reasonable terms unless it obtained the guarantee 
of the two companies, and they had the statement of the broker that 
it would be impossible to procure the moncy on the undertaking 
of one company alone. The capital of the company was £100,000, 
divided into preference and ordinary shares, and it was fully 
paid up. 

Mr. Justice Cozkxs-HaR DT: You have power to erect stations at 
St. James's and elsewhere. 

Mr. THomrsox: No doubt. They have power to erect stations 
and break up streets limited to the area of St. James's. 

Mr. Justice CozENs-Hanpy: I suppose that accounts for the 
state of the streets of London at the present time. 

Mr. l'HoMPSON : No, my lord, that is due to the Government tele- 
phone, I am told. The learned counsel then referred to the pro- 
visions uuder which the company was promoted, which enabled 
them to form any companies or associations for any of the purposes 
meutioned, and to issue or guarantee the interest on any issue of 
debentures, and to dispose of any shares or securities thereof. In 
effect, this limited the guarantee to the payment of interest. What 
the company desired was powcr to guarantee the payment of the 
principal. i 

Mr. Justice Cozens-Harpy failed to see the difference. 

Mr. ‘THospson said for certain purposes it was no doubt the same 
thing, but he submitted that a guarantee for the interest alone was 
not the same as a guarautee for the principal, and the bank had 
refused to advance any moncy on such a guarantee. 

Mr. Justice Cozens-Harpy asked what the cost of the generating 
station would be. 

Mr. ''HowrsoN said the amount required for the purchase of the 
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land and the erection and equipment of the generating station was 
£350,000. 

Mr. Justice CozENs-HARDY asked if there were any limitation of 
the applicants' borrowing powers. 

Mr. T'Hompson said there was not—it was not an incorporated 
company. The Central Supply Company was really an accessory 
of the St. James's and Westminster Companies. Under the 
memorandum of association there was power to guarantee interest. 

Mr. Justice CozENs-Harpy said the evidence bore out counsel's 
statements, and he would make the Order as asked. 


BERRENBERG Ectctric LAMP SYNDICATE. 


THE matter of Glasicr v. the Berrenberg Electric Lamp Syndicate 
came before Mr. Justice Cozens-Hardy in the Chancery Division on 
Friday. The plaintiffs were the holders of 12 debentares of £100 
which were issued by the defendant company in July last year. 
It was provided that the interest should become due on December 
3lst last, but no interest was paid, and under the terms of the 
debenture the principal monies became payable if the company 
made default for three calendar montbs' iaterest. Notice had been 
given to the company calling in the principal, and the debentures 
were, therefore, enforceable. Plaintitfs asked for the appointment 
of a receiver and manager, and the defendant company not oppos- 
ing, his Lordship granted the application. 


HAWKES v. THE LEYTON URBAN District COUNCIL. 


THE case of Hawkes v. the Leyton Urban District Council was in 
the list to be mentioned to Mr. Justice Buckley in the Chancery 
Division on Monday, the 17th inst. 

Mr. H. TERRELL, K.C., on behalf of the defendants, said that the 
matter was before his Lordship on the last occasion on May 14th, on 
an application by the defendants to suspend the operation of a 
writ of sequestration granted by his Lordship and contirmed by the 
Court of Appeal, for breach of an injunction to restrain a nuisance 
caused to the plaintiff in the use by the defendants of gas plant in 
connection with their electric lighting works. His Lordship then 
made an order staying the operation of the writ over that day. 
The learned counsel read affidavits to the Court, which showed what 
the defendants were doing to substitute steam plant for gas plant, 
and by the consent of the other side his Lordship further stayed 
the operation of the sequestration for 18 months, with liberty to 
either party to apply in the meantime. It was stated that the gas 
plant had been disconnected. 

The defendants were ordered to pay the costs of the present and 
the last application, which were directed to be included in the same 
taxation as the costs of the order of sequestration. 


PARLIAMENTARY COMMITTEES. 


SCOTTISH ELECTRIC LIGHT PROVISIONAL ORDERS. 


THE Examiner of the House of Lords has considered the Electric 
Light Provisional Order (No. 8) and found Standing Orders com- 
plied with, and it will now go before Committee. The Bill confirms 
the following orders granted by the Board of Trade :— 

Clydebank, in the County of Dumbarton.—Order granted to the 
provost, magistrates and councillors in the Burgh of Clydebauk. 

Crieff, in the County of Perth.—Order grauted to the provost, 
magistrates and councillors of the burgh. 

Dalkeith, in the County of Ediuburgh.—The undertakers are 
Messrs. Crompton & Co., Limited, and at any time within onc year 
may transfer to the Electric Supply Corporation, Limited. 

Dollar, in the County of Clackmannan.—Order granted to Messrs. 
Crompton & Co., Limited, with power to transfer to the Electric 
Supply Corporation, Limited. 

Falkirk, in the County of Stirling. —Granted to provost, magi- 
atrates and councillors of Falkirk. 

Galashiels, in the County of Selkirk.—Order to the local authority 
of Galashiels. 

Gourock, in the County of Renfrew.—Qranted to the provost, 
magistrates and councillors. 

Jedburgh, in the Cunuty of Roxburgh.— Provisional order granted 
to Messrs. Crompton & Co., Limited, with power to transfer to the 
Electric Supply Corporation. 

Melrose, in the County of Roxburgh.—Order granted to Messrs. 
Crompton & Co., with power to transfer to the Electric Supply 
Corporation. 

Oban, in the County of Argyll.—Order granted to tbe provost 
magistrates and councillors. 


STALYBRIDGE, HYDE, MossLEy AND DUKINFIELD TRAMWAYS AND 
ELECTRICITY BOARD. 


Tuis Bill came before Mr. J. W. Lowthers House of Commons 
Committee on Unopposed Bills on 13th inst., and was ordered to 
proceed. It is a Bill to constitute and incorporate a joint board of 
representatives of the Corporations of Stalybridge, Hyde, Mossley 
and Dukinfield, and to authorise the Board to construct and work 
tramways and supply energy iu the boroughs. It provides that as 
goon as the existing tramways shall have been acquired by the 
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Stalybridge Corporation under Section 43 of the Tramways Act, the 
eame shall with all lands aud other property be vested in the Board 
for the purposes of the Act. Power is given to enter into agreements 
with the Corpo-ation of Mauches'er and the Corporation of Ashton- 
under-Lyne, aud the Oldham, Ashton, Hyde and District Tramways 
Company with respect to running powers, supplying motive 
power, &c. Power is also given to acquire a piece of land situated 
in Stalybridge on which the gasworks now stand, and which belongs 
to the Corporation, and to erect thereon a generating station. By 
the passing of the Act, all property, rights, powers, privileges and 
authorities conferred upon or vested in the Hyde Corporation 
and the Dukiufeld Corporation by virtue of the Hyde Electric 
Light Order of 1900, and the Dukinfield Electric Light Order 
of 1829, are transferred to the Board. The Board are authorised 
to supply electric energy in bulk to any authority within the 
distriet or adjacent, and the Bill provides that after all charges 
liave been met for tramways and the generation and distribution of 
electricity, any surplus profits shall be equally divided between the 
four corporations. 


City AND Soutn LONDON RAILWAY. 


THe Bill of the City and South London Railway Co. authorising 
an extension of time forthe completion of the work and the raising 
of additional capital, which has been through the Lords, came 
before Mr. Lowther's Committee on Unopposed Bills in the House 
of Commons on 13th inst., and will now go to third reading. 


LEWISHAM AND PENGE ELECTRIC LIGHTING. 


Tue Electric Light Provisional Order Bill (No. 12) confirming the 
provisional orders granted by the Board of Trade in respect of the 
borough of Lewisham and the district of Penge, has been passed by 
the Examiner cf the House of Lords as complying with Standing 
Orders. The undertakers in both instances are the Lewisham aud 
District Electric Supply Company, whose registered oflice is 11, 
Charing Cross Road. 


DovER CORPORATION BILL. 


Tue Bill'of the Dover Corporation on Monday passed the House 
of Lords Examiner as complying with standing orders. The 
Bill authorises the Corporation to enter into agreement with the 
South-Eastern and Chatham Railway Company for the construction 
of a new strect and new tramways, which shall form part of the 
tramway system of the Corporation. 


WEST CUMBERLAND TRAMWAYS. 


THe Bill to incorporate the West Cumberland Electric Tramways 
Company, and to empower that company to work tramways, make 
street improvements and erect generating stations, supply elec- 
tricity, and for other purposes, which has already passed the House 
of Commons, came before the Examiner of the House of Lords on 
Monday, and was found to have complied with standing orders. It 
will now go for second reading in the Lords. 


BoLTON CORPORATION BILL. 


Tuts Bill, which has been through the House of Lords, passed the 
House of Commons Examiner on Monday as having complied with 
standing orders, and will go for second reading in the Commons. 
The Bill authorises the Corporation to construct a number of addi- 
tional tramways in the borough. 


BRADFORD COBPORATION BILL. 


On Monday the Bradford Corporation Bill passed the Examiner of 
Standing Orders in ths House of Commons. The Bill empowers 
the Corporation to construct tramways, a portion of which are 
outside the borough, and to convert the existing tramways for 
mechanical traction. 


L.C.C. Tramways. 


Tur London County Council Bill to enable the Council to construct 
new tramways, aud to reconstruct aud alter tramways in the County 
of London, and to work tramways by electric traction, was before 
the Examiner of Bills in the House of Lords on Monday, and was 
fouud to have complied with standing orders. 


CLYDE VALLEY POWER BILL. 


THe Clyde Valley Power Bill, which has passed the House of 
Commons, came before the Examiner of the House of Lords on 


Monday, for proof of compliance with standing orders, but its con- 
sideration was postponed. 


SHANNON WATER AND ELECTRIC PowER. 


HaviNsG passed the House of Commons, the Shannon Water and 
Electric Power Bill was before the House of Lords' Examiner for 
proof of compliance with standing orders on 14thlinst. Further 
standing orders were ordered tolbe complied with. 


CENTRAL LONDON RAILWAY. 


Tne Central London Railway Bill came before the House of 
Commons Committee on Unopposed Bills on Monday, and was 
ordered to be reported for third reading. The Bill authorises the 
construction of loops at each end of the existing lino. 


ELECTRIC LIGHT PROVISIONAL ORDERS. 


SEvEnaL electric lighting provisional order confirmation Bills were 
before the House of Lords’ Examiner last week for proof of com- 
pliance with standing orders, aud were passed. 

Provisional Order (No. 9; coafirmed the following orders granted 
by the Board of Trade :— 

Alowick.—Order granted to John Davison Milburn, of Newcastle- 
on-Tyne, colliery proprietor; A. S:holefield, shipping agent; C. W. 
Fairweather, of Newcastle-on-Tyne, electrical engineer; and C. S. V. 


Brown, Lincoln, electrical engincer, with respect to the Urban 


District of Alnwick, in the County of Northumberland. Powers are 
not to be exercised unless the undertaking is transferred to the 
Northern Counties Electricity Supply Company, of Newcastle-on- 
Tyne. Powerisgiventothelocal authority to purchaseatany time after 
the expiration of a period of 10 years from the commencement of the 
order on two years' notice being given in writing requiring the under- 
takers to sell. 

Annfield Plain Electric Lighting. - Order granted to the same 
undertakers on similar conditions. 

Bentieldside.—Order for the lighting of this district to the 
Northern Counties Electricity Supply Company. i 

Consett, in the County of Durham.—Granted to same undertakers 
on same terms. 

Handsworth, in the West Riding of Yorkshire.— Granted to tLe 
same undertakers on similar terms. 

Norton, in the East Riding of Yorkshire.—An order granted to 
the undertakers for the Northera Counties Electricity Supply Com- 

any. 
i Pickering, in the North Riding of York.—Order granted to same 
undertakers as in preceding district. 

Shildon, in the County of Durham.—Granted to the same 
undertakers, acting for the Northcra Counties Electricity Supply 
Company. 

St. Austell.— Order granted to the St. Austell and District Elec- 
trie Light and Power Company, Limited, in respect of the urban 
and rural districts of St. Austell, in the County of Cornwall, and 
for revoking the St. Austell Electric Light Order of 1894. The 
rcgistered office of the company at present is No. 1, Victoria Street, 
Westminster. 

Whitley and Monkseaton, in the County of Northumberland.— 
The undertakers are Alan Geo. Robson, merchant, of Newcastle-on- 
Tyne; Athol W. Dixon, electrical engineer, of Newcastle-on-Tyne ; 
and Jos. Abel Jeckell, electrical engineer, of South Shields. Powers 
of purchase are viven to the local authority at any time after the 
expiration of ten years on one year’s notice being given. The powers 
under the Order are not to be exercised unless the undertaking - 
is transferred to a registered company approved by the Board 
of Trade. 

Provisional Order Electric Lighting Confirmation Bill (No. 11) 
dealt with the following :— 

Bromsgrove.—Provisional Order granted the Bromsgrove Urban 
District and part of the parish of Bromsgrove in the North Broms- . 
grove Urban District, and part of the parish of Stoke Prior in the 
Bromsgrove Rural District in the County of Worcester. The under- 
takers are Geo. Gordon, C. Steer, and Wm. Whitehouse; but the 
undertaking is to be transferred to the Bromsgrove and District 
Traction and Light Company. 

Goole, in the West Riding of York.—Order to the Urban District 
Council. 

Ilkley, in the County of York.—The undertaker is Alfred Horswell 
Gibbings, of Bradford. The local authority may within six months 
after the commencement of the Order require the undertaker to sell 
to them on payment of the sum of £150, but if power of purchase 
is not exercised by the local authority, the undertaker must transfer 
the Order to a company approved by the Board of Trade. 

Lyndhurst, in the county of Southampton.—Order granted to the 
Lyndhurst Electric Light and Traction Company, whose registered. 
address is No. 1, Palace Chambers, Bridge Street, Westminster. 

Midland Electric Power Distribution and Lighting Extension.— 
Provisional order granted by the Board of Trade to the Midland 
Electric Corporation for Power Distribution, Limited, in respect of 
an extension of their existing order to supply to the Urban District 
of Tettenhall and the parish of St. Barr, both in the county of 
Stafford. 

Northwood and Ruislip.— Provision 1 order granted to the 
Northwood Electric Light and Power Company, Limited, in respect 
of the parish of Ruislip, in the rural district of Uxbridge, iu the 
county of Middlesex, and parts of the parishes of Watford and 
Rickmansworth. 

Rickmansworth.—Order granted to the North Metropolitan 
Electrical Power Distribution Company in respect of the Urban 
District of Rickmansworth, in the county of Hertford. 

Rishton, Great Harwood and Clayton-le-Moors.—The undertaker 
is Mr. C. Chadwell, of Blackburn, the powers to be transferred to a 
company approved by the Board of Trade. The order contains the 
usual powers for purchase by the local authority. 

Warwick.—Provisional order granted to the British Electric 
Traction Company, Limited, in respect of the Borough of Warwick. 
Power is given at any time within onc year after the commencement 
of the Order on the consent of, and upon such terms and conditions 
as may be approved by, the Board of Trade for the transfer of tho 
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undertaking to the Leamington and Warwick Tramways and 
Omnibus Company, Limited. 

The Confirmation Bill (No. 6) dealt with the following:— 

Aberavon, in the County of Glamorgan.—To the Mayor, Aldermen 
and Burgesses. 

Ashton-in-Makerfield, in the County of Lancaster.—The Urban 
District Council. 

Hampton, in the County of Middlesex.— The Urban District 
Council. 

Ince-in-Makerfield, in the County of Lancaster.—The Urban 
District Council. 

Mountain Ash, in the County of Glamorgan.—The Urban District 
Council. 

Neath, in the County of Glamorgan.—The Rural District Council. 

Pontypridd, in the County of Glamorgan.—The Urban District 
Council. 

Teddington, in the County of Middlesex.—The Urban District 
Council. 

Worsley, in the County of Lancaster.—The Urban District 
Council. 


TRAMWAYS IN YORKSHIRE. 


BEFORE the Examiner of the House of Lords last week proofs of 
compliance with Standing Orders were given in the case of the 
order authorising the United Kingdom Tramway, Light Railway, 
and Electrical Syndicate, Limited, to construct tramways in the 
Borough of Pontefract, the Urban Districts of Castleford, Feather- 
stone, Normanton and Whitwood, and the rural district of Ponte- 
fract. About 14 different tramways are scheduled in the Bill, two 
of them being each over one mile in length. 


WESTON-SUPER-MAaBB TRAMWAYS. 


Proors of compliance with the Standing Orders of the House of 
Lords were afforded last week in the case of the Confirmation Bill 
authorising the construction of tramways in Weston-super-Mare. 
The promoters are the Weston-super-Mare and District Electric 
Supply Company, Limited. 


HoPE MAN TRAMWAYS. 


A PROVISIONAL Order Confirmation Bill was before the Examiner 
of Standing Orders in the House of Lords last week, and went 
through. The Order was confirmed authorising Sir William 
Gordon Cumming, Bart., to construct a tramway through the 
village of Hopeman, in the County of Elgin, of the length of 1 mile 
7 furlongs and 1°20 chains. 


GrLossoP TRAMWAYS. 


Last week the Examiner of Standing Orders in the House of 
Lords passed the Confirmation Bill authorising the Urban Electric 
Supply Co., Limited, to construct tramways in the borough of 
Glossop. The tramways are two in number, the first being 4 miles 
in lenyth, and the second 4 furlongs 5 chains. 


FOLKESTONE CORPORATION TRAMWAYS. 


THE Corporation Bill authorising the Folkestone Corporation to 
construct tramways within the borough passed the House of Lords’ 
Examiner as having complied with Standing Orders last week. 
Under the Order the Corporation bas power to construct two tram- 
ways, each a little over 1 mile in length. 


PONTYPRIDD TRAMWAYS. 


Proors of compliance with Standing Orders were forthcoming 
before the Examiner of Standing Orders in the House of Lords last 
week in respect of the Corporation Bill of the Pontypridd Urban 
District Council, authorising them to construct tramways within 
their district. 


NORTHAMPTON TRAMWAYS. 


THF Examiner of the House of Lords last week passed the Bill 
confirming the provisional order to the Corporation of Northampton, 
giving them power to construct additional tramways, and conferring 
further powers with regard to tramways already constructed. 


LIVERPOOL TRAMWAYS. 


Tur Bill authorising certain extensions to the existing system of 
electrical tramways of the Liverpool Corporation was found to 
comply with the standing orders of the House of Lords by the 
Examiner last week. 


DEVONPORT CORPORATION TRAMWAYS. 


THE order amending the Devonport Corporation Tramway Order of 
1599, with respect to the commencement and opening for public 
traffic of the tramways therein authorised, passed the Examiner 


of the House of Lorde last week as having complied with stand- 
lng orders. 


ASHTON-UNDER- LYNE. 


Tue Bill confirming the provisional order to the Corporation of 
Ashton-under-Lyne passed the House of Lords’ Examiner for proof 
of compliance with standing orders last week. The Bill authorises 
the construction of additional tramways within the borougb, and 
confers further powers in regard to existing tramways. 


DENTON TRAMWAYS. 


THE Provisional Order Bill giving the Denton Urban District 
Council power to construct tramways in the district was found by 
the Examiner of the House of Lords last week to have complied 
with the Standing Orders, and will go for second reading. 


BEXLEY TRAMWAYS. 


THE Bexley Tramways Bill, which has passed the House of Com- 
mons, was before the Examiner of the House of Lords some days 
ago for the necessary proofs of compliance with Standing Orders, 
and the Bill was passed. 


COATBRIDGE. TRAMWAYS. 


THE Tramway Provisional Order Confirmation Bill (No. 4) was 
before the Examiner of Standing Orders of the House of Lords 
last week. The order authorises the Airdrie and Coatbridge 
Tramways Company to construct and ‘work tramways in the 
Burgh of Coatbridge. No. 1 tramway is 1 mile 6 furlongs 
and 2°30 chains in length ; No. 2, 2 farlongs and 2 chains; No. 3, 
1 furlong and 8:30 chains; and No. 4, 1.60 chains. The necessary 
proofs of compliance with Standing Orders were given. 


BLACKBUBN CORPORATION BILL. 


Mr. J. W. LowrHER's Committee on Unopposed Bills last week 
considered the Omnibus Bill of the Blackburn Corporation which, 
amongst other matters, seeks to reconstruct existing tramways and 
construct additional lines. The estimated cost of the tramway 
works is £152,000. The preamble of the Bill was found proved, 
and the measure ordered for third reading. 


WIGAN CORPORATION BILL. 


THE Omnibus Bill of the Wigan tramways passed the Examiner 
of the House of Commons last week as having complied with the 
Standing Orders, and will go for second reading. It has already 
passed the Upper House. The Bill gives: powers with regard to 
clectric lighting and tramways. 


SoutH LANCASHIRE TRAMWAYS. 
THIS Bill, which has passed the House of Lords, was before the 
Examiner of Standing Orders of the House of Commons for proofs 
of compliance with Standing Orders last week, and was ordered to 
go for second reading. 


CHESTER CORPORATION TRAMWAYS. 
Tne Bill of the Chester Corporation, authorising them to recon- 
struct existing tramways for mechanicai traction and construct 
additional tramways, which has passed the House of Lords, was 
some days ago found to have complied with the Standing Orders 
of the House of Commons before the Examiner. 


— 


TYNESIDE Tramways BILL. 


Tue Tyneside Tramways and Tramroads Bill, which has been 
through the House of Lords, came before the Examiner in the 
House of Commons the other day, and the Standing Orders were 
found to have been complicd with. Powers are taken under the 
Bill to extend the tramways between Newcastle and Tyneside. 


$9 


UNDERGBOUND ELECTRIC RAILWAYS. 


On 14th inst. Lord Knutsford presided over the Joint Committee 
inquiry into the electric underground railway schemes before Parlia- 
meut this session. 

Evidence was called on behalf of the various omnibus companies 
to show the number of passengers carried, and to prove tbat with 
respect to some of the tubes proposed, the traffic would not be 
sufficient to make the railways remunerative. 
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Mr. EnskiNE POLLOCK addressed the Committee for the Omnibus 
Companies, and pointed out that with the Omnibus Companies carry- 
ing 400,000,000 passengers per year, it meant that they had a con- 
siderable knowledge of the wants of London, and it also meant that 
there was a considerable amount of capital involved. If the tube 
railways reduced the percentage of passengers per bus it would 
probably mean that with reduced receipts the directors of the 
Omnibus Companies would not go to the risk and expense of 
opening up new routes, and consequently the public would not be 
benefitted in the long run. 

Lord ROBERT CECIL, K. C., called Sir Henry OAKLR to clear up 
a point as to the Paris underground railway having a loop at each 
end, and proved that such was the case. 

Sir ALEXANDER BINNIE, examined by Mr. FiTZGEBRALD, stated 
that he had been for 12 years chief engineer of the London County 
Council, and had had experience of constructing railways both in 
this country and in India. He had given considerable attention to 
the question of metropolitan railway construction, and had full 
knowledge of all professional matters. With regard to these tube 
railways the L.C.C. and City Corporation had met and conferred 
together, and he had been instructed to put forward the views 
of both bodies, There were 13 deep level railways already 
authorised. The City and South London, the City and South 
London Clapbam extension, the Central London Railway and the 
Waterloo and City were open for traffic, the City and South London 
Islington Extension, the Great Northern and City and the Baker 
Street to Waterloo were in course of construction, and the Charing 
Cross, Euston and Hampstead, the Brompton and Piccadilly, the 
City and Brixton, the Great Northern and Strand, the North-West 
London, and the Metropolitan District were authorised. The lines 
proposed that session were the Brompton and Piccadilly Extension, 
the Central London Extension, the Charing Cross, Euston and 
Hampstead, the Charing Cross, Hammersmith and District, the City 
and North-East Suburban, the Islington and Euston, the King’s 
Road, the North-East London, the Piccadilly and City, and the 
West and South London Junction. All the tube railways 
at present constructed were constructed on the 4 ft. 84 in. 
gauge, so that the rolling stock could pass on to the gencral 
system of railway companies, provided that the sta- 
tion platforms conformed to the peculiar type of rolling 
stock. But the rolling stock of an ordinary railway could not very 
well pass into the tubes, as they were precluded by the size of the 
tunnels. The only exception was the Great Northern and City, 
which was 16 ft. 6 in., so that the ordinary rolling stock of the 
Great Northern Railway could pass down to Finsbury Circus. The 
construction of lines like the Metropolitan and the Metropolitan 
District Railways meant enormous expense, and a further advantage 
of tube railways was that they could be constructed without inter- 


ference with the sewers and gas and other mains. It must, how- ' 


ever, be a sinc quá non of economical construction that the tube 
railways should go through London clay, for, although part of the 
South London Railway was constructed through a water-bearing 
stratum, the work had to be done by the compressed air process, 
and that necessarily added cnormously to the expense. He 
advocated that the lines "should be worked either on the shuttle 
system or the closed circuit system. By the circuit he meant running 
round a circuit without any interference from trains coming in from 
other lines. Confluent junctions, he thought, would render them almost 
unworkable, although end-on junctions might be made and would 
facilitate the traffic. To carry out his view there would have to be 
interchange stations such as that which already existed at the 
Mansion House. They would have to be constructed underground 
and connected with subways. He did not think they could regard 
the tube railways in the same light as the ordinary railways of the 
country. Coming to the question of routes, the general principle 
he would advocate that they should radiate the densely populated 
districts or connect directly east and west, north and south. The 
central parts which were densely populated were the City, the 
eastern part of Westminster, Holborn and Finsbury. The principal 
pointe of traffic concentration were Piccadilly Circus, the Oxford 
Strect end of Tottenham Court Road, Charing Cross, the Law Courts, 
the Bank, and Liverpool Street station. He considered that one cen- 
tral station only was undesirable, and thought that as far as possible the 
railwaysshould follow the course of the old main roads out of London, 
while the routes under the great trunk railways might be used to 
relieve the enormous flow of traffic at certain hours of the day. If 
the lines went under private property it might be sufficient that they 
should pay for easements andany damage done without being required 
to purchase the property. As many of the great railway termini 
are not situated in the commercial parts of London, great public 
convenience might accrue were they connected with the business 
parte ofthe metropolis. A good illustration of what he meant was 
afforded by the Great Northern and Strand Railway, which, com- 
mencing at Finsbury Park, passed under the existing Great 
Northern Railway and its terminus at King’s Cross, and continued 
through Bloomsbury and along the new street from Holborn to the 
Strand, and terminated near the Law Courts. Witness proceeded 
to take the various schemes in detail, mapping out London into 
various areas, and suggesting how the projected railways might best 
be regulated and managed so as to obtain a maximum of 
benefit for the public. There was a dearth of accommodation 
of electric railways projected or constructed in the east and south- 
east portions of London, but that was due, he believed, to the difti- 
culty of finding watertight strata in these areas. With regard to 
routes which would be most broadly serviceable, he gave a line con- 
necting Paddington with Victoria, which might go into the area 
lying between the Great Western and the North-Western systems, 
8 line along Victoria Street and Whitehall to Charing Cross. Other 
lines might be from the Marble Arch to Cricklewood, the Baker 
Street and Waterloo line, with extensions to the South London 


Railway, the Charing Cross, Euston and Hampstead Railway, and 
the West and South London Junction Railway. The total money 
powers for existing and proposed lines were £48,000,000, and in 
connection with the finance side, economical construction was most 
important in the public interest, as over-capitalisation checked 
development. The Waterloo and City line had been most economi- 
cally constructed, and construction and equipment only came to 
£400,000 a mile, although it was a very difficult line to construct. 
On the other hand, the Central London Railway, which was an easier 
line to construct, but which was constructed through the intervention 
of a financial syndicate, cost £554,000 per mile for construction and 
equipment. He advocated the raising of capital in the most 
economical way in the public interest, and he considered that 
investors might expect a fair rate of interest for their money, but 
the £48,000,000 which he had mentioned, was too large to contem- 
plate at present, and it was evident that some of the proposals 
would have to be abandoned, and others rejected. Some of the 
lines would be incompatible with a good scheme of London com- 
munication, some of them confluted with each other, while in other 
cases ground would be occupied which could be better utilised. 
The Metropolitan District Railway had powers to construct a deep 
level line under their present line from Earl’s Court to the Mansion 
House, but it was evident that in the present financial position of 
that company, the line could not be carried out for years, especially 
as it was proposed to substitute electric traction on the existing 
lines. The result was that the existence of these powers by the 
company prejudiced the whole system of communication, and the 
powers were in direct competition with the proposals of the Charing 
Cross and Hammersmith line. He considered there should be some 
general control over the working arrangements of the different 
lines, and instanced the lack of agreement between the Metro- 
politan Railway and the District Railway to show how the public 
service suffered. 

Mr. H. L. Cripps, Parliamentary agent to the London County 
Council, stated that that body having considered the pro- 
posals as a whole did not think them entirely satisfactory. The 
various schemes were promoted by rival parties, and the Council 
wished to see a comprehensive scheme for dealing with the question 
of London traffic. The Council’s suggested purchase clause with 
with regard to the Central London Railway was rejected, and, 
speaking personally, he thought that the insertion of a purchase 
clause might render it more difficult for the promoters to get the 
public to subscribe the necessary capital for the constructing of tube 
railways. The point of a general control of the working of the linc 
ought to be adopted from the start, as it would result in great economy. 
The Central London Railway had met the County Council very 
fairly with respect to workmen's fares, but the Council had to make 
& separate arrangement with each company, and there were no 
through workmen's fares. If the routes were under one manage- 
ment, the fares throughout the whole country should be the same. 
He considered that it would be a good thing if the Metropolitan 
Railway had power to construct a deep level railway under the 
inner circle, so that they might join with the District Railway. A 
suggestion had been made that the South-Eastern station at Charing 
Cross might be removed to the south side of the Thames, and if 
that were done it might materially modify the direction of under- 
ground routes. | 

The Committee adjourned till Tuesday. 


LoNboN UNITED Tramways BILL. 


Tnx Bill of the London United Tramways Bill came before a 
Select Committee of the House of Commons, presided over by Sir 
J. Kennaway, on 13th inst. Mr. Balfour Browne, K.C., Mr. Fitz- 
gerald, K.C., and Mr. L.. Coward, K.C., were for the promoters, aud 
the petitioners against the Bill were the Southwark and Vauxhall 
Water Company, the East and West Molesey District Council, the 
Chelsea Waterworks Company, the Brentford Urban District 
Council, Surbiton Urban District Council, Lambeth Waterworks, 
Middlesex County Council, Wandsworth Corporation, Surrey 
County Council, New River Company, West Middlesex Water Com- 
pany, Grand Junction Waterworks, Kingston-on-Thames Corpora- 
tion, Richmond Corporation, owners of Upper Richmond Road, 
Heston and Isleworth Urban District Council, Hammersmith Cor- 
poration, Hampton Urban District Council, various frontagers, 
London County Council, and owners and occupiers of Kingston-on- 
Thames. 

Mr. BALFOUR Browns, in opening the casc, said the Bill was for 
extending the system of the London United Tramways Company, 
and the extensions were in three different groups. The first pro- 
posal was for tramlines through Kingston and Surbiton, and these 
tramways were coupled with the authorised lines at Kingston 
Bridge and Hampton Court Bridge. These tramways were separate 
from the other proposals, which were to construct a line from Kew 
Bridge through Richmond, Barnes, and Putney, to Hammersmith 
Bridge, and a short line along the Bath Road in Isleworth. The 
main opposition of the water companies was that the clause in the 
Bill which protected their pipes from fusion and electrolytic action 
was not suflicient. That was an entirely separate matter, and he 
had arranged with Mr. Pember that it should be taken separately. 
At present 40 miles of tramways were authorised. One part of the 
System began at Shepherd's Bush, at the terminus of the Central 
London Railway, and ran along the Uxbridge Road to Hanwell and 
Uxbridge, and the other part commenced at the Hammersmith 
Broadway and ran through Chiswick, Hounslow, Twickenham, 
Teddington, and Hampton Wick. Of the authorised lines 16 miles 
were now constructed, and 7 miles 4 furlongs were being worked by 
electricity. The portions already worked were from Hammersmith 
to Kew Bridge and to Hanwell. The success had been marvellous, 
and in 10 weeks they had carried 5,048,208 passengers, and on Whit 
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Monday on thcir 60 cars they carried 210,557 passengers. Reverting 
to the first scheme proposed, viz., that in Kingston and Surbiton, 
counsel explained that the length was 12 miles 6 furlongs and G 
chains, and the only opponents were the Middlesex County Council. 
Altogether, apart from the cost of construction of the tramways, 
they were expending £55,013 on road improvements to the local 
authorities, and they were also under an agreement to pay £10,000 
towards the cost of reconstructing Kingston Bridge, should it be 
necessary. But in addition, the local authorities had agreed to 
extend the period for purchase from 21 to 25 years, and for that 
concession, they bad agrecd to pay to Kingston from £225, rising 
to £700 a year for 10 years; to Surbiton £300, rising to £500 a 
year; to Esher and Thames Ditton £150 a year, and to East and 
West Molesey £100 a year. The proposed light railways of the 
Middlesex County Council were to the north of the county, and 
right away from the company's systems. 

The CuatRMAN asked if the Middlesex County Council objected 
to the financial standing of the company. 

Mr. BaALrovn Baou xk said there was no fear of finance when 
they carried 5 millions of passengers in 10 weeks. They had 
recently issued £350,000 of debenturcs, which had been subscribed 
for five or six times over. Any talk about financial stability was 
but the irresponsible frivolity of the County Council. 

Mr. JAMES CLIFTON RokhixsOoN was called with respect to the 
Kingston and Surbiton portion of the Bill, and said he was managing 
director and engineer of the company. The liue from Shepherd's 
Bush to Southall had been constructed, and would be opened on 


July 1st. From Kew Bridge to Hounslow the line had been 
constructed for some time, and that also would be opened on 
July Ist. On July lst they would have 150 cars in 
operation. Witness proceeded to bear out counsel's opening state- 


ment with respect to the arrangements made with local authorities 
for strect improvements and widenings. There were no engineering 
difficulties with regard to the bridges across the Thames, which it 
was proposed to go over. ‘They expected to carry over 52,000,000 
passeugers a year when the tramways were opened. They were fed 
by the Central London Railway, and looked forward to the time 
when the fare on that railway would be reduced. He expressed the 
opinion that small isolated tramways had never, and would never 
pay. | 

WITNESS was cross-examined at considerable length by counsel 
for various opposing frontages, and pointed out that where the local 
authorities objccted, they had to drop the tramways. 

Lord R. Creil, K C, who appeared for the Middlesex County 
Council, put it to witness that he had written to the Times to the 
cffect that owing to the privileges of local authorities under the 
Standing Orders of Parliument, it was almost impossible for tram- 
way enterprises to be carried out, as it led to the local authorities 
practically blackmailing a company. Counsel explained to the 
Committce that his point was that a company so hampered could 
not carry out a tramway scheme in the best interests of the public, 
and that consequently it should b3 left to an authority like the 
Middlesex County Council. 

Sir J. Kennaway said the answer to that was that the Middlesex 
Couaty Council were not in time, asthe company were already there. 

Lord R. Ceci said he might ask tbat the company should not be 
allowed to go further. 

In further cross-cxamination, WITNESS said he bad stated that 
the Surbiton Urban District Couacil had blackmailed the company, 
but he used the phrase because he could not find a wider one. He 
could say they had exacted money from the company. 

The Committee adjourned. 


On Friday, Mr. G. M. WALKER, chairman of the Surbiton Urban 
. District Council, was the first witness called, and stated that while 
personally not in favour of the tramways, he had voted for them 
because there was a widespread feeling in favour of them. He 
denied that the Council had been bribed by the company, although 
the Council had dore the best they could for the ratepayers. 

A number of Surbiton residents were then called in favour of the 
scheme. 

Mr. J. W. HonsFIELD, member of the Kingston-on-Thames Town 
Council, and surveyor tothe Hampton Wick Urban District Council, 
stated that there would be no difficulty in widening Kingston 
Bridge and improving the approaches. 

Mr. HowELL, surveyor to the Surrey County Council, said he 
thought they must have tramways in the district, and if so they 
must go over the two bridges mentioned so as to be connected with 
the system on the other side. He thought the bridges could be 
strengthened. 

Lord R. Cecil then called Mr. J. E. WXLLEHñ, M. I. C. E., and Mr. 
F. T. WAK ELIN, engineer and surveyor to the Middlesex County 
Council, who expressed grave doubts as to Hampton Court Bridge 
being strong enough to carry the tramways. 

This concluded the case with regard to the Kingston and Hampton 
Court bridges, and the Committee reserved its decision until the 
whole of the proposals were threshed out. 

Local evidence in opposition was tben called from Surbiton, the 
Witnesses contending that the tramways were not required in that 
place, and would ruin the place as a residential suburb if allowed. 


On resuming on Monday the Committee heard evidence in opposi- 
tion to the scheme on behalf of Mrs. Shrubsole, the owner of a 
mansion at Kingston. 

Mr. BaLroun Browne, K.C, explained the proposed Bath Road 
tramway to Heston and Isleworth. The line would ruu from 
Hounslow, to which place the company's tramway was not only 
authorised but was constructed, aud from whence they would com- 


mence running cars on July Ist. The only opponent was the 
Middlesex County Council. The road was a wide one, and no 
widening would be required. The County Council wanted to 
become the owners of the whole of the tramways in the county, but 
they were too late. Since the Bill bad been in Parliament, the 
County Council had deposited with the Light Railway Com- 


_missioners an application to make a tramway along the Bath Road, 


where their tramways were proposed, so it could not be urged that 
the road was not suitable for a tramway. The County Council said 
that they had made themselves the light railway authority by 
passing a resolution, but he (Mr. Browne) denied that they had any 
such power. He did not hesitate to say that the applicatioa to the 
Light Railway Commissioners was not a bond fide intention to con- 
struct a tramway, but was intended to block the tramway company 
getting powers. The extension was supported by the Heston and 
Isleworth local board, and he hoped the Committee would not lend 
itself to allowing the Middlesex County Council to stand in the 
way of the convenience of the general public. 

Evidence was then tendered by Mr. Crırron Rosinson, the 
engineer to the promoting company, explaining this portion of the 
Scheme, aud witnesses were next examined representing the 
Hounslow Urban District Council in favour of the Bill. 

Witnesses were then called on behalf of the Middlesex County 
Council in opposition to the scheme, among them being Mr. CooPER, 
electrical engineer, who said he had laid out the light railway 
scheme of the Council, and in his opinion the section along the 
Bath Road was essential to the scheme as a whole. It would be 
practically impossible to carry out that scheme if tbat portion of 
the route was taken away from the Council and given to the tram- 
way company. The Council had received a letter from the District 
Railway, in which that company stated that if the Council con- 
structed a light railway along the Bath Road to the terminus of the 
District Hailway at Hounslow they would allow a rebate on traffic 
brought to them over the light railway, or they would enter into a 
working arrangement with the Council to work the lines and run 
1 cars from the light railway on to the District company's 

ines. 

Reply ing to the CHaIRMAN, WIr N ESS said that plan would be 
carried out by widening the line on the Bath Road and runnirg 
the cars by electricity up to Hounslow, 

In answer to Mr. FITZGERALD, Mr. Cooper said that an agree- 
ment had been entered into with the Metropolitan Tramway and 
Omnibus Company to work the lines if, and when, sanctioned. 
That company had reserved to themselves the right of refusing to 
work any line of which they mig:t disapprove. He had heard tbat 
they had sent a letter stating that they would not work several of 
the lines on the ground that they were not likely to be of any com- 
mercial value for some time to come, aud among the lines they 


refused to work was the proposed Bath Road tramway. 


Mr. Bid woop, M.P., said he represented the Brentford division 
of Middlesex, and was chairman ot the Parliamentary Committee of 
the Middlesex County Council. In February, 1899, the Council 
passcd a resolution under which they decided to construct certain 
lines of light railways. In his opinion it was a matter of the greatest 
importance tothe public that there should be a central authority, 
which should produce a cemprchensive scheme with the object of 
covering any given district with a network of light railways to pro- 
duce rapid and cheap locomotion. Where possible the County 
Council worked in harmony with the local authorities and were 
always anxious to meet their wishes as far as possible. They did 
not object to the local authorities constructing tramways so long as 
they did so in accordance with the plans of the County Council. 
The County Council did not consider the question of profit so much 
as the question of affording the population increased facilities for 
cheap and rapid travelling—they were satisfied that the profit 
would come in good time. | 

Lord HonERT CECIL addressed the Committee on behalf of the 
Middlesex County Council, and said the view of his clients was that 
it was in the interests of the public in general that the light 
railways of the county should as far as possible be ia their hands. 
The great majority of the roads which the tramways would traverse 
were owned by the County Council, who also contributed towards 
the maintenauce of the Bath Road. Under those circumstances it 
was only reasonable that anybody who was going to oocupy the 
surface of that road should be under the control of the County 
Council, and the principle that the road authority should have 
authority over tramways bad been recognised by Parliament. He 
asked the Committee not to hamper the Middlesex County Council 
in the work they proposed to do in the public interest iu the 
western portion of the county. The Bath Road section was vital 
tothe development of the Council's scheme in West Middlesex, 
and if they did not gain their point in that respect the whole 
scheme would be very seriously injured. With regard to the 
rebuilding of the bridges, it would be the height of injustice to 
put upon the Middlesex County Council the burden of reconstruct- 
ing those bridges at a very much earlier period than would other- 
wise be necessary, and only to offer them a very small proportion of 
the cost. 

The Committee then adjourned. 


On resumiog on Tuesday, Mr. HALskx, chairman of the Surrey 
County Council, gave evidence in favour of the scheme. He said 
that some two or three years ago there were indication: that the 
London County Council intended to apply for powers for a light 
railway of their own, and his Council rather resented the idea that 
another county authority should come into the county. They, 
therefore, turned their attention to considering what had better be 
done, and some of them were of opinion that the Surrey County 
Council was the proper authority for cembining all interests con- 


Vol. 48. No. 1,230, JUNE 21, 1901.] 


THE ELECTRICAL REVIEW. 


1055 


nected with tramways, and they propounded certain schemes. A 
great many discussions took plact on the matter at the Council 
mectings, and on one occasion a majority of the Council approved 
of that body being the authority; but in order to make such a 
resolution operative, they required a two-thirds majority. Upon 
that they came to the conclusion that if they were not to be the light 
railway authority, the best thing they could do was to see that some 
responsible body took up a complete scheme, and that they should 
be subject to such control as the local authorities could obtain. The 
scheme now under the consideration of the Committee was to a very 
large extent the scheme which the Surrey County Council themselves 
propounded, and in their opinion the people now applying for powers 
were quite capable of doing what they proposed, and were also 
capable of carrying out the extensions when they considered the 
time was ripe forthem. He thought that the extensions had been 
1 planned, and that they would meet the convenience of the 
public. 

Mr. BaLrour Browne, K. C., then introduced the third and last 
group of tramways proposed to be constructed. He explained that 
the line commenced at the Broadway, Hammersmith, and after 
running for a little way through the County of London, over 
Hammersmith Bridge, it entered the County of Surrey, running 
along Bridge Road to the Upper Richmond Road, from whence it 
would proceed to Putney on the one hand and to Richmond on the 
other, and then on to Kew Bridge. The total length of the tram- 
ways was eight miles. There were four local authorities interested 
—the Richmond Corporation, the Urban District Council of Barnes, 
the Hammersmith Borough Council, and the Wandsworth Council, 
and the only objector was the last-named Council, who 
wished to insist upon the promoters widening the road to 50 ft. 
throughout. That was impossible and unnecessary. The company 
proposed to carry out widenings which would cost £79,458, which 
was all that was required. There were also objections from cer‘ain 
frontagers along the line of route, but he believed the Committee 
would agree that the advantage to the public was so great that these 
objections should not be allowed to staud in the way. 

Mr. CLIFTON ROBINSON, general manager and engincer to the 
company, gave evidence bearing out the opening statemeut of 
counsel, and said that there was already a tramway running from 
Kew Bridge to Richmond, which wasto b» superaeded by an electric 
tramway. 

Evidence was then given by Mr. W. J. Bull, M.P., L.C.C., Mr. T. 
Skewes-Cox, M.P., Sir James Szlumper (Mayor of Richmond), and 
other local representatives in support of the scheme, and the Com- 
mittee adjourned. 


ELECTRIC LIGHTING IN MARYLEBONE. 


Tur Electric Light Provisional Order (No 1) came before Mr. 
Lowther's Committee on Unopposed Bills in the House of Commons 
on Tuesday, and was reported for third reading. The Bill gives 
electric lighting powers to the Metropolitan Borough of Marylebone. 


„... . 


ELECTRIC POWER DISTRIBUTION ON 
TYNESIDE. 


THE new power station of the Newcastle Electric Supply Company, 
at Neptune Bank, Wallsend, was inaugurated on Tuesday, July 18th, 
by Lord Kelvin. There was a considerable number of guests at the 
opening ceremony, and they had a most interesting day, having the 
"privilege of witnessing the formal commencement of what seems 
likely to develop into an enormous industry. The present plant 
consists of three triple-expansion engines, each capable of indicating 
1,400 H. ., coupled to Thomson-Houston alternators, generating 
three-phase currents at a pressure of from 5,500 to 6,000 volts ard 
a frequency of 40 cycles per second. After half an hour's stay in 
the power stat ion, the visitors proceeded to the Northumberland Forge, 
to visit the North-Eastern Marine Engineering Company's works and 
the sub-station which supplies electric energy to them. Thence 
they went to Willington Quay to inspect the electric installation of 
the Northumberland Shipbuilding Company, Limited, and passed 
the works of Messrs. Wigham, Richardson & Co., Limited, and 
Sir W. G. Armstrong, Whitworth & Co., Limited, to which electric 
energy is supplied from the power station, on the way to the Drill 
Hall, Walker, where they were entertained to luncheon by the 
chairman and directors of the Newcastle-upon-Tyne Electric 
Supply Company, Limited, and the Walker and Wallsend Union 
Gas Company, who are responsible for the undertaking. Sir Andrew 
Noble, K.C.B., presided at the luncheon, and was supported by Lord 
Kelvin, Dr. G. T. Merz, Alderman T. G. Gibson, Dr. R. Spence 
Watson, Mr. J. H. Armstrong, and Mr. F. W. Dendy, of the New- 
castle Electric Supply Company ; Mr. T. Crawford, Mr. G. A. Allen, 
Mr. J. R. Lownds, and Mr. C. W. Mitchell, of the Walker and Wall- 
send Union Gas Company. 

Sir ANDREW NoBLg, in calling upon Lord Kelvin to inaugurate 
the electric power supply on Tyneside, pointed out that this 
country, in the practical application of the great inventions of the 
last century, had not made the same advauce as many nations upon 
the Continent and as America had done. He attributed this, in 
some measure at least, to the restrictive measures that had been 
placed upon manufacturers by the Government, and cited two cases 
in point. First, the Government made no move itself to supply 
the country with telephones upon reasonable terms, but it would 
not allow anybody else to do so. The second case was with regard 


to the introduction of electricity. Restrictive measures prevented 
the development of the application of electricity by the private 
manufacturer, and the consequence was that we found the Con- 
tinent and America ahead of us in the practical application of elec- 
tricity, although for masters in the science England could compare 
favourably with any other country. He had some fear that these 
restrictions might be continued, having regard to the effurts that 
were made by some corporations to get the manufacturing power 
into their own hands, and to the restrictions upon private manu- 
facture. It was greatly to the advantage of the country that 
manufacturers should be left as free as possible. 

Lord KELVIN formally declared ithe electric supply on Tyneside 
to be open. It was only the beginning, on a scale which a few years 
ago they would have called a very large scale, but which the New- 
castle Electric Supply Company now regarded as only a small ipart 
of what it was going to do; larger works were already in prospect. 
What was contemplated by the Newcastle Electric Supply Company 
was to give power to large consumers, taking perhaps from 200 
to 500 H.P., using that most admirable motor the three - phase 
motor. The electrical energy would be transmitted to the 
factories at high pressure, and transformed to a pressure suitable 
for direct connection with motors scattered through the works. 
This was the first, and from one point of view the largest field of 
operations proposed by the Newcastle Electric Supply Company. 
The second object was to supply low pressure direct current for 
lighting and power. It was anticipated that for small users this 
system might be preferred to the three-phace system, not merely in 
connection with the quantity taken, but from certain considerations 
regarding the convenience in use. They had that day seen the 
North-Eastern Marine Engineering Works using 500 volts direct 
current driving motors throughout the works. In the yard they saw 
a 90-ton load under a sheer-legs driven by a direct-current motor. 
They saw cranes of various powers, all working, or ready to work, 
by these motors. They saw a travelling crane over the whole length 
of one of the main shops; and they saw, side by side with it, a square 
rotating shaft the whole length of the shop—a monument of the past. 
They would understand that there might be a reason for choosing 
continuous-current motors in these departments. A great deal of 
the work had to be done at various speeds, anl the machine must 
go fast or slow. That, he believed, was the governing reason—the 
facility for running at different speeds. In the present state of 
electric practice and electric invention, it was not quite so easy to 
run a three-phase motor exceedingly slowly, and at all different 
speeds, up to the highest speed, with fairly good economy. That, 
he thought, was sufficient reason for choosing the direct-curreut 
motor. The Northumberland Shipbuilding Company's yard was, in 
some respecte, even more interesting to the whole world. Not 
many of them had seen the three-phase current actually at work 
in factorics. If they had been in America, and seen the great work 
that had been done there, they would not look upon tbat so much as 
anovelty. The three-phase motor system had been splendidly de- 
veloped in America and Germany and in Switzerland—especially 
in Switzerland, and it was largely coming into favour in this country. 
But he did not know any place in which it had been used 
for taking power from a distant supply station, and working 
a factory by means of it. The Northumberland Shipbuilding 
Company had all its power work done now by three-phase 
motors, supplied from the Neptune Bank power station. There 
were just one or two exceptions—one direct-current machine for 
electric lighting, and for power for very small repairs. It was in- 
teresting to note that this three-phase system of distribution gave 
absolutely fair play both to direct current for the lighting of towns 
and for the supply of small motors, and to the largest motors. A 
great boon had been conferred on Great Britain by the work that 
was now inaugurated. The third object was supplying direct 
current for tramways outside of Newcastle; the fourth was the 
supply of direct current in the City. Lord Kelvin ended by 
proposing “ Success to the Companies." 

Dr. J. T. MEnz, chairman of the Newcastle Electric Supply Com- 
pany, and Col. T. Crawrorp, chairman of the Walker and Wallsend 
Union Gas Company, replied, and the proceedings then terminated. 


CORRESPONDENCE. 


The Musical Are. 


I notice in your last issue under the heading The 
Musical Arc," a short abstract of a paper in the E. T. Z., by 
Prof. Peukert, in which you say: —“ In the musical arc 
discovered by Simon we have an exceedingly convenient 
means of producing alternating currents of very high fre- 
quency,” and also “ Peukert has discovered that no tele- 
phonic or other vibrator is necessary to* start the oscillations 
in the shunt circuit of the arc. All that is necessary is to 
close the circuit, whereupon the electric oscillations start 
automatically.” 

May I be allowed to point out that this is precisely the 
effect that I demonstrated at the Institution of Electrical 
Engineers in December last, and which I named the musical 
arc. 
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I believe that Simon discovered that the arc could be used 
as a felephone transmitter and receiver, and judging from the 
original article, I think that Prof. Peukert has rediscovered 
some of the effects which I published in December last. 

Besides giving a brief description of the experiments in 
my paper, I pointed out the necessary conditions that the 
arc must fulfil in order to make this transformation, by the 
arc, of direct current energy into alternating current energy 
possible. 
second could be obtained. 


London, June 15th, 1901. 


. W. Duddell. 


Sedneff Cells. 


We have pleasure in sending you enclosed comparative 
results of secondary batteries. 

We have tested these Sedneff cells as well ourselves, and 
can only say that we can verify these figures to anyone for 
whom they have any interest. 


The Electrical Company, Limited. 


J. STOTTNER, (rencral Manager. 


A very marked advance in the construction of accumulators 
intended for the propulsion of vehicles on common roads has been 
made in the Sedneff accumulator, as shown in the following 
tables :— 


COMPARISON BETWEEN THE SEDNEFF ÁCCUMULATOR AND THE 
BEST-KNOWN FRENCH TvPES FOR TRACTION PURPOSES. 


Rate of dis- Energy in watt-hours Normal power in watts 
charge per sq. 


Accumulators. . 
dec. of posi- | ^ >> — j ——ä— — 
five S RC perlkg. perlkg.! per 1 kg. per 1 kg. 
in amperes. | of plates. of cells. Plates. | Cells. 
Acc. de la Socté | ] | 
pour le Trav. I 1:30 | 20:80 14 70 90:83 4:10 
Elec. de Métaux 
Faure. Sellon.| [0918 | 3130 1980! 570 ' 360 
iq ee | Et 30 1980 ; 5:00 3:30 
Volckmar 
0:540 | 20 15 | 4-00 3 
Fulvis .. — 0156 25 1820 | 500 365 
ia iss | 115 | 2630 1850 5:26 3°70 
sca... a 1:20 16 12 5:30 4 
EB. d. S. (00745 41 27:8 79 | 54 
Fulmen r 098 | 36 25 | 72 | 51 
d A 
AT d | 3:47 24 1830 9°68 73 
tion and station- | In actual work for three years, viz., reports on 


tests by Siemens & Halske, Charlottenburg, 
and by the Electrical Company, Limited, 
London. 


ary work with 
heavy nega- 
tives) 

Scdneff B (with 
zine negatives | 

and patent elec- | - 2°36 472 321 12:32 78 
trolvte for light | 

automobiles) | BS 


As will be seen, the highly remarkable result of 32:1 watt-hours 
per kg. of complete cell has been obtained at a rate of discharge of 
2:36 amperes per square dec. of plate, which enables a horse-power- 
Four to be secured by means of a total weight of battery of 51 lbs. 
The construction of Sedneff accumulators is such that distortion or 
buckling of the electrodes does not occur under the severest 
imaginable working conditions, not even on continued short 
circuits, while their cost in the first instance is considerably lower. 


à Inexpensive Mirror Galvanometers. 


We notice a letter in this weck's REVIEW by Prof. A. P. 
Carman which seems to describe what is practically the 
cheap form of dynamo-galvanometer brought out by us 
some 14 years ago, and described by you at length in your 
paper of that date. This galvanometer, which has sold 
largely, is as cheap as the one he mentions, and can be 
obtained at any time without the trouble of making, being a 
atock article. 

P. Jolin. 

Bristol, June 14/4, 1901. 


I notice an article in the current number of the ELEC- 
TRICAL REVIEW, on p. 1041, entitled “ An Inexpensive 
Mirror Galvanometer.” The description given by Prof. 
Carman is a very good one, but there is one statement which 
is very misleading and which refers to the figure of merit of 


I also stated that frequencies up to 10,000 ~ per: 


this instrument, where he states that he gets 48 divisions 
per micro-ampere, as against Nalder's instrument 3°62 
divisions, and Holden galvanometer 54 scale divisions per 
micro-ampere. This figure of merit, of course, depends on 
the time of swing and length of suspension of the galvano- 
meter, which are not mentioned by Prof. Carman as being 
identical in each case. This instrument fitted with a pointer 
and scale is very useful also in electric works for testing 
various resistances. We propose using an instrument of this 
kind for testing the insulation resistance of switch lamp- 
holders and tumbler switches before they leave these works. 
The testing will be made under 500 volts pressure. 


V. T. Delebecque, A.M.I.E.E. 
British Electric Works Company, Limited. 
June 1d5th, 1901. 


Fuel and Smoke. 


I read with pleasure your articles * Smoke Prevention ” 
and “Fuel Economy.” 

The smoke given off by mechanical stokers appears to be 
small for the sole reason that it i8 being constantly emitted 
from the chimney. If the smoke thus given off were inter- 
mittent, like the smoke from hand-fired boilers, the smoke 
from mechanical stokers would appear much greater, and 
would, in some cases, be dense black smoke. 

Firing by the coking system has one great drawback—it 
is almost impossible to get a stoker to take enough interest 
in this manner of firing to keep his fire-bars at the back of 
the fire thoroughly covered ; he gets careless, and allows bare 
places on the bars ; these allow the free passage of air, which 
may assist combustion of the smoke, but reduces the evapo- 
rating power of the fire. 

From experience extending over a number of years, I 
have come to the conclusion that it is impossible to consume 
smoke by admission of air under the ordinary furnace bars, 
and to admit it, as is done, through gratings in the fire 
doors, or at the back of the fire, however efficient it may be, 
has the serious drawback that it is practically impossible to 
make an arrangement that would be so sensitive as to stop 
such admission of air, after the smoke ceases to be given off 
from the green coals after firing, and the stoker that would 
be so attentive as to shut off the air, when its admission 
only reduces the evaporating power of the fire, has 
yet to be trained. Another feature not mentioned in your 
article on “ Fuel Economy” is the practice of coal-dealers 
offering so much per ton for what they call “burning 
money." This, I feel certain, is the cause of great 
waste of fuel in firing, and in some cases of dense black 
smoke. There are cases where it is not a question of 
obtaining the greatest benefit from the coals consumed, but 
the main point is to increase the weight of coals consumed 
and therefore the amount of “ burning money " to receive. 

In taking out my patent No. 21,616, 1899, I had one 
point in view, and that was to have an apparatus that would 
be a thorough smoke-consuming apparatus and require little 
attention. Without taking into consideration its water-gas 
production, its use would give an immense saving in fuel, for 
without the water-gas it would be as smokeless as a coke fire, 
and would in addition have the advantage of being a coal- 
gas fired furnace. l 

I consider the most practical way of burning smoke 18 to 
coke your fuel and drive off all gas, smoke and other con- 
densable matter, and pass it through incandescent fire as 
secured by my patent. 

I have sent on to the Patent Office to forward direct to 
you a copy of specification of my patent. 

M. Campbell. 


Management of Accumulators. 


1. Which is most detrimental to accumulator plates, 
lime or other earthy material, or metals such as iron, 
zinc, &c. ? Would ordinary town water be good enough 
for replenishing the cells ? 

2. J have a booster to enable charging the battery at the 
maximum voltage required (connected in series with the 
dynamo and cells). What would be the best way to ensure 
good regulation so as to charge at any particular regulating cell 
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at the correct voltage, with a variable current of from 20 to 
50 amperes ? At present I have too high a voltage when 
finishing charge (at an amperage of, say, 35) on the lower 
regulating cells, I may add that the system is three-wire of 
210 v. outsides; the booster generator has an output of 70 v. 
120 a. to charge a battery of 116 cells and capacity of 
480 ampere-hours. 

3. What are the signs, and are they serious, of the 
following conditions of the cells :—(a) Small white trans- 
parent cystals on plate above the electrolyte; (%) a light 
brown sediment on the edges of plates, &o. > (c) a white, 
damp, chalky-looking substance on the + plates above the 
electrolyte... | 

Electrique. 


The Three-Wire System for Tramway Supply. 


In reply to letter by “Silex” desiring information on the 
supply of electric energy to a tramway company by means of 
the three-wire gystem, using the rail as the middle conductor, 
I would like to point out some of the difficulties in balancing 
such a system. To do so I will first represent in a dia- 
grammatic way a three-wire lighting system in perfect con- 
dition, and again the same system with one of the outers 
completely earthed through a fault of low resistance. 
Diagram 1 represents the system in its normal condition, 
Here the mid-wire is connected to earth, not directly, 
but through a bank of 250-volt lamps. When the system 
is right, one of the outers is 250 volts negative to earth, 
` the other is 250 volts positive to earth and the middle is at 
earth or zero potential. In this condition no current passes 
through the bank of lamps, r, as both terminals are at the 
same petential, viz., earth or zero potential. Suppose, 
however, that the negative conductor gets completely earthed, 
as shown in diagram 2, the mid-wire must change its posi- 
tion in its relation to earth if the potential difference is still 
to be maintained equal on both sides of it. But our mid- 
wire is not directly connected to earth. We must create a 
difference of potential between it and earth before any current 
passes through the lamps, L, to earth, and before these lamps 
attain their full candle-power there must be a difference of 
potential of 250 volts (in this case) between the mid and 


Draaraim 1. 


* Earth Piate 


DIAGRAM 2. 


earth. Clearly, then, if we can create a difference of 
250 volts between the mid and earth by merely adding a few 
more lamps, I., to the load we can easily maintain the 
balance equal on both sides, even althougli the outer wire is 
reduced to earth or zero potential. 

The generators are now doing all their work positively to 
earth, the mid-wire is 250 volts positive to earth, and the 
positive lead is 500 volts positive to earth. 

This I admit would throw an extra strain upon the whole 
system, but is infinitely better than having the total pres- 
sure, viz., 500 volts momentarily thrown upon the one side 
of the system only, as would be the case if the mid-wire was 
directly earthed. | 

I say momentarily, because such a state of matters could 
not exist, lamps would burst, fuses would blow, and pro- 
bably damaged generators would be the result. 

I have purposely taken an extreme case, but ina large 
three-wire system, no matter how carefully carried out, the 
mid-wire is continually varying between the perfect 
condition, diagram 1, and the other extreme, diagram 2. 
‘The lamps, L, in series with the mid and earth, are, in nearly 
all cases, of the same voltage as those in consumers’ premises, 
This ensures a continuation of the supply, no matter how 
severe the fault, even although one or other of the outers is 


reduced to earth potential There is no engineer who will 
allow such a condition of the system to exist for any length 
of time, but he cannot prevent it occurring occasionally, 

In conclusion, I advise Silex“ that if he can get the 
Board of Trade to agree to allow him to insulate the rails, 
and he finds no other difficulties in doing so, his system will 
work ; but I am afraid, if not, he will meet with difficulties 
in maintaining the supply, and also in balancing. 


J. C. Stewart, 


’ 


Partickhill, 


————————— 


BUSINESS NOTES. 


Application for Extension of Patent.—The Privy 
Council Judicial Committee will on July 24th hear a petition by 
8. Z. de Ferranti for an extension of patent No. 12,419, September 
13th, 1887, entitled “ Improvements in Electric Railways." 


Bankruptey Proecedings.—4An application was made 
on Thursday to Mr. Registrar Hope at the London Bankruptcy 
Court for an order of discharge on behalf of Jacob Gutmann, known 
as Jacob Goodman, lately trading at 48, Commercial Street, E., as a 
dealer in electric fittings, &c., under the stvle of J. Goodman & Co. 
The Official Receiver reported that the failure occurred in 
September, 1898, the accounts showing ranking liabilities £3,850, 
and assets consisting of £4,000 shares in Goodman & Co., Limited, 
estimated as of uncertain productive value. Proofs had been 
lodged for £3,212 7s. 9d., and as there were further unproved debts 
for £397 14s. 11d., the actual ranking liabilities amounted to about 
£4,110. Nothing had been realised in respect of the estate. ‘The 
bankrupt came from Germany in 1839, and was in employment 
until 1893, when, without any capital of his own, he began business 
at Broad Street Buildings, E.C., as the Victoria Lamp Maintenance 
Company. After trading for about 16 months he altered his style 
to J. Goodman & Co., electrical engineers. A little later he 
inherited about £500 from his father, and began to. trade 
in gas and electric fittings. He removed his business first 
to 20, New Broad Street, E.C. and subsequently to Com- 
mercial Street, E., where he traded down to April, 1898, 
when he transferred the business to a private limited company, 
The business was insolvent at the date of such transfer. In the 
early part of 1898 the bankrupt found himself in difficulties; he 
communicated with his largest creditor, and it was after consulta- 
tion with him that the company was formed. The bankrupt stated 
that this creditor agreed to take payment of his debt of about £1,600 
in shares of the company, and he (bankrupt) hoped his other 
creditors would take debentures for their debts, or that he could 
raise money in debentures to pay them off. That scheme, however, 
proved unsuccessful, and the company eventually went into liquida- 
tion. The bankrupt attributed his failure to want of capital and 
losses in trading. He had admitted that he knew of his insolvency 
about the end of 1897, but nevertheless continued to trade and 
incur debts, and finally placed his assets entirely out of the reach 
of his creditors. As he valued the property transferred to the com- 
pany at £1,500, it appeared probable that if the bankrupt bad filed 
his petition or made an assignment for the benefit of his creditors 
at the time, and in lieu of the transfer to the company, the creditors 
would have received a dividend of 5s.in the £ or upwards. As 
offences the Official Receiver reported: — a) Insufficiency of assets 
to pay 10s. in the £ to the creditors; (^) imperfect book- 
keeping; and (c) trading with knowledge of insolvency. 
Mr. J. Davis, who appeared for the debtor in support of the 
application, said his client was a very young man when he started, 
and he formed the business into a limited compauy after being 
advised to do so by his principal creditor. Immediately he found 
that the scheme was not a success, he placed himself unreservedly 
in the hands of his creditors, and filed his petition. The learned 
Registrar upheld the Official Receiver's report, and, having regard to 
the fact that the bankrupt had already been undischarged for nearly 
three years, he granted an order of discharge, subject to a further 
suspension of two years. 

On Wednesday last week a receiving order was made at the Halifax 
County Court on the debtor's petition against Alfred Sharp, late of 
Barnsley, electrical engineer, now of Lane Head, Rastrick, near 
Halifax, out of business. The liabilities are about £160; assets 
nil. | 


Liquidation.—The following letter has been received 
from the liquidator of R. Waygood & Co., Limited :— 


I have seen the notice under the heading of ' Liquidation" which you have 


put in as to the meeting to be held by me on July 2nd next. Might I ask you 


lease to note that this meeting is in consequence of the reconstruction of the 
usiness, and if you would not mind stating this in your next issue, I shall be 
very much obliged, because people will genin this if they see our name 
under the heading of “ Liquidation,” and I am afraid they will take a serious 


-and wrong view of the case.—For R. Waygood & Co., Limited (Veudor Com- 


pany), D. W. R. Green, Liquidator. 


Bills in the Commons.—In the Commons on Monday 
the Metropolitan Electric Supply Bill was read a third time. The 


‘Yorkshire Electric Power Bill was considered and ordered for third 
The Metropolitan District Railway Bill was read a 


reading. 
second time. 
F. 
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Electrical Wares Exported. 


WEEK ENDING JUNE 12TH, 1900. | WEEK ENDING JUNE 11TH, 1901. 
Adelaide  .. sx . Value £150 Alelaide , .. Value £71 
Alexandria. " es ia 185 i 4 Toleg. wire T "P 8 
Amsterdam ., e T és A exan ria .. / . ee 
Auckland . i m 95 = | Taleg wire.. és 50 
Barcelona .. E v . 28 Amsterdam . s $ si 
" Telez. wire E Archangel .. is " aw 71 
Bombay e 2 23 z 3 Bombay " at vs uA 
Boulogne i | M Teleg. cable 90 
Calcutta v» ee as — 4 ; remen EET e el cd 
Cape Town .. s T ex 10 : Buenos Ayres. Teleg. apprts.. 277 
Casa Blanca.  Te'eg. ma'“. . . 135 Teleg. wire . . 240 
Copenhagen. Teleg. wi e ae 5 | Calcutta " MES aoe és xb 
Demerara .. m , - eleg. mit. 9 27 
Durban .... 431 Callao. Teleg. wire. 46 
Teleg. mas. aor i | Cape Town . ae ut ae 1300 
Emden. Teleg. & para’ us «> 1,975 eleg. 'ma ES c 
Fremautle ET ; T oci | Christianis, - T eleg. wire ra 100 
eleg. wire m Ps 51 olombo . m 
Gibraltar... ` xis sis Ho | S Teleg. mat. " 915 
Halifax : "E 70 urban š Vs i. di 
Hamburg. Teleg. mat. .. 70 Teleg.cab'e ..  .. 133 
Hong Kong. oe x .. 835 East London 2s e 73 
Mauritius . e "T vs 80 Teleg. mat. .. 1127 
Melbourne .. ate a . . 1,792 Fremantle EM i I v3 2 
Ostend vs "n .. 701 Flushing. vs i y^ 
Port E lizabeth “a si is 63 | Gibraltar. E - ša 15 
Rouen ‘ 40 $i Elecl. instruments. 700 
St. Petersburg. Teleg. cabe .. 105 | ae Teleph. cab'e. Es 115 
Tel^g. cable .. 1 ong Kong. 1 
Shanzhai. 80 ton: old teieg. wire Boe | MS ‘Teleg app: watus . s A 
S. dne ^» . . ee a ta ee * 
Vladivostock | vis $a . 15 | MIS m - T - a 
Wellington .. zi = .. 219 elbourne .. a 8 oe 2 
à | - Teleg. cable. . . 1,808 
ji Telephones.. ši 47 
| Montreal .. m RE .. 100 
Nagasaki  .. T Ps 40 
Penang. Teleg. mat. es Š 40 
Port Elizabeth. Teleg. mat. 247 
Rangoon EN S 57 
Rosario. Teleg. mat. ss . 880 
Rotterdam. Teleg. mat. . 391 
St. Petersburg. coe mat. .. 5 
Bhanghai ., s . 180 
Singapore .. s 43 
E Teleg. app atus .. 407 
Teleg. mat. .. sa 4l 
Stockholm. melee wire . . "15 
Sydney A a. 1549 
| Wellington. "Telephones .. 1,650 
|, Yokohama .. .. 511 
| Yokosaka .. .. 2473 
yi Teleg. cables . . 3,754 
CERE Se 
Total T £10,931 | Total .. £26,010 


Foreign Goods Transhipped. 


Trinidad. Elec. appris. Value £30 | Bombay. Eleo. fans. 


Electrical Wares Exported. 


WEEK ENDING JUNE 19TH, 1900. | WER ENDING JUNE 18TH, 1901. 
Adelaide «s . Value i dp Adelaide ea .. Value £55 


Value £148 


Stockholm. Teleg. cible .. 207 


St. Petersburg. Teleg. wire T 45 
- Teleg. wire.. . 215 


Bhanghai. Teleg. wire .. vo 40 


A'exandria .. és "E Alexandria. vis .. 1,616 
Algoa Bay .. iy Y - 66 Amsterdam.. id te ès 75 
Amsterdam .. ss i "E 48 Archangel .. id Evi 0245 
Archanzel .. ‘ik T .. 861 Auckland. we $u yi 35 
Auckland .. w ae . 206 Bangkok er Va .. 215 
Beira. a 2s 88 .. 597 | Berbice ei is a vs 30 
Bombay  .. T vs .. 256 | Bilbao. Tele. mat. 10) 
Boulozae .. T as T 20 Boca. Teleg. ma’. kx . 890 
Brisbane oe ee oe ee 243 | Bombay ee 290 
Brussels ' qe ia x 86 Buenos Ayres. Te leg. cal, T .. 600 
Buenos Ayres ‘a id .. 2,205 Calais. Elec. detonators oe 50 
Calcutta — . S ss .. 918 Calcutta. «s bi e 81 
Cape Town .. s "T . . 396 Cape Town. i . . 1,033 
Colombo $i . . 1,171 10 Teleg. able . 291 
Copenhagen, Teleg. Pape . 137 Christohurch " 3 230 67 
Durban "n « 5 0300 Colombo .. 233 
East London i .. 101 Copenhagen. Teleg. wire .. 874 
Hambury, Teleg. 1 mit. . . 1,200 Durban Ps - T . 499 
Kingston. T. vx 82 Fremantle .. Sa s v». 222 
Lisbon T" sd "S - 27 . Teleg. mat. .. 300 
Madras s . - Ex 18 Teleg. apprts. .. 482 
Matta «à $a ii . 825 K ra shi Teleg. in It. T 74 
Maaritius .. és 55 % 119 Launceston.. : ea ie 76 
Melbourne . t "m .. 293 Lisbon 85 P io oe 75 
Montreal .. os is x 7 Lyttleton .. - T - 16 
Penang T i si . . 150 Mad: a3 ne ase ae .. 115 
Port Chalmers. vs T 49 | Melbourne .. - ex oe 323 
Port Said. is sa pa 39 R Teleg. wire .. 1,907 
Rangoon... T sa .. 198 Ostend -" ae dd as 2y 
Rio Janeiro A TS m 37 | Olago.. "T va Ks m 40 
ü Teleg. mat... . . 1,839 Penang x P E T 40 
Rouen x T" a x 70 Port € halmers T 2e - 55 
Rhanghai .. a "m . 412 Port Elizabeth  .. ex eS 450 
Singapore .. se - wee 257 Quebec. "eleg. cable .. .. 158 
Sourabaya .. is €0 | Rockhampton : . 900 
Rvdney oe we s .. 1,737 Singapore zu t - 61 
Wellington.. se ss . 425 | Stockholm. Teleg. wire as 50 
Yokohama .. T zs oo 1.141 | Sydney bs va zi .. 538 
Wellington .. 925 T . 220 

Total ee £15,989 | Total e» £12,544 


Foreign Goods Transhipped. 


Elec apprts. Value TOI 


Alexandria. Elec. mat. .. Value £64 Fremantle. 
Bombay. Elec. mat. x 12 Gothenburg. Elec. nv prts. 
Hamburg. Elec. go de.. 928 60 


Total .. £878 


Total .. 476 


Catalogues and Lists. — Messra. J. C. Lyell & Co. 
send us one of their latest illustrated catalogues of English made 
electrical accessories, cables, and also their new Firefly“ glow- 
lamps. These lamps are just being placed upon the market after 
years of experimenting. 

Messrs. Ercole Marelli & Co., of Milan, have issued a list of 
electric motor fans of various descriptions, 


| Perth. Elec. sup les os 46 


-- . E 2 E 4, 


Mr. J. Bernays, of Newgate Street, E.C., is circulating lists of 
improved patent centrifugal pumps. 

Clarke's improved manhole covers for transformer stations, and 
ventilative covers for distributing boxes, are detailed in a new 
circular issued by the Mooregate Foundry and Engineering Company, 
of Featherstone Street, E.C. Castings and columns for street 
electric lighting and other similar purposes are also made by them. 

Messrs. Holden & Brooke, Limited, have just issued & new list of 
Steam traps or automatic draiu cocks for discharging accumulated 
water from either high pressure orlow pressure steam. Another 
list which accompanies it shows a variety of steam fittings and 
accessories manufactured at this firm's works at Mauchester. 

" Ferrofix," for brazing cast-iron, aud Borfix," a new flux for 
brazing any metals, form the subject of an illustrated circular issued 
by the manufacturers and patentees, Messrs. H. Bertram & Co., of 
28, Queen Street, E.C. 

The Brush Electrical Engineering Company, Limited, has brought 
out anew edition of the Falcon Catalogue, in which many of the 
things turned out at the Falcon Works, Loughborough, are described. 
The list is largely taken up with steam locomotives, of which there 
are many designs shown ; 
rolling stock, goods wagons, and steam tramway engines, also 
omuibuses and cars for horse traction. The catalogue is well and. 
fully illustrated by means of photographs. 

Messrs. R. W. Blackwell & Co., Limited, have iesued a new list of 
flexible suspensions, guard-w wire supports and clips, and earthing 
devices for telephone wires, also one of standard iron cocks. 


False Pretences.—On Monday, at Westminster, a 
German engineer named Hans St. Lausnitz was sentenced to nine 
months' imprisonment in the second division for obtaining goods 
and electric fittings from various firms by false pretences. Among 
the firms mentioned were the Electrical Company and the Ediswan 
Company. 


For Sale.—Particulars are given in our business pages 
of the plant which Messrs. Wheatley Kirk are to offer for sale by 
auction at Broadheath Engineering Works on July 9th and 10th, to 
which reference has already been made in these columns. 


Foreign Electrical Imports,—Increasing quantities of 
foreign electrical material and apparatus are being imported into 
this country. The returas just issued for May show a total of 
£90,231, which compares with only £56,629 in the preceding month, 
and £75,350in May, 1900. To the end of May last, the value of the 
imports have this year amounted to no less than £495,599 as con- 
trasted with only £334,032 in the firat five months of 1900. 


Hope Jones Organ.—A new organ, on the Hope 


Jones electric system, has been erected in the Stockton Parish 
Church. 


II ford.— Although this station has only 1 running 
now a few weeks, Mr. W. C. C. Hawtayne, the consulting engineer, 
has already been instructed by the Council to make arrangements 
with Messrs. Veritys, Limited, for extension of street lighting. 


Insulating Tape.—A new material for covering joints 
io insulated wires and cables is being placed on the market by the 
St. Helens Cable Co., Limited, under the name of Dia’s Patent 
Adhesive N Tape.” It is made by a new process, in which a facing 
of pure Para rubber is applied to a prepared sheet of previously 
vulcanised rubber. The pure rubber side is put on next the wire, 
and thus, it is claimed, a vulcanised joint is formed without going 
to the trouble of a cure. We are not prepared to admit that a joint 
covered with vulcanised rubber tape is necessarily a vulcanised 
joint, or anything like it. However, we are informed that the 
insulation of joints covered in this way is as lasting as that of the 
cable, and that such joints, after several days’ immersion in water, 
have shown an insulation resistance beyond the capacity of most 
delicate testing iustruments to measure. Moreover, it is being 
largely used on the new Royal yacht. A rough trial which we have 
made shows that the tape possesses remarkable powers of adhesion, 
without the use of rubber solution, and we have no doubt but that 
it will be found very serviceable. 


The Jones Underfeed Stokers.—We understand that 
these stokers are being employed in connection with installations 
working, and being installed, in England, France, Belgium, Holland, 
Russia, Norway, Sweden and Finland, although the American 
Blower Company only commenced to manufacture in England last 
autumn. We also learn that in connection with the equipment of 
Chicago University by Mr. John D. Rockefeller, the leading 
American stoker manufacturers competed. Mr. Rockefeller's 
engineer made an exbaustive investigation, with the result that all 
the 24 stokers adopted are of the Jones underfeed type. 


Laequer.— Messrs. Rhus & Co., Limited, of 149, 
Fenchurch Street, E.C. (also Liverpool and High Wycombe), 
are the manufacturers and vendors of patent Japanese lacquer 
intended for the preservation of structures of all descriptions, 
especially those of iron and steel. The lacquer is said to be easily 
applied, quite free from oil, and to be specially hard and durable, as 
well as being anti-corrosive and a preventative against oxidation or 
rust on metallic surfaces. 


South African Electrical News.—The B. d &. 


Export Cazette says that the East London Town Council are consider- 
ing a project for extending the electric tramway to the Jetty, at an 
estimated cost of £20,000. The acquisition of a specially con- 
structed electric motor for the haulage of wool and general goods is 
likewise mooted. The Town Council have under consideration the 
placing of an order for an electric motor for tramway haulage pur- 


there is also a considerable showing of 
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poses. A concession has bcen granted to a Maritzburg syndicate to 
provide a public electric lighting installation for Dundee, Natal. 
The capacity of the plant will be equivalent to 1,000 16-c.P. lamps, 
and it is proposed to place the orders for the necessary machinery, 
&c., with as little delay as possible. The Durban Town Council are 
applying for powers to borrow £120,000 for the extension of the 
electric tramways, and £75,009 for electric lighting extension. The 
management of the Natal Government Railways have under con- 
sideration a larger employment of electric motors both in the 
3 and erecting shops, and for the working of traffic cranes, 
c. 


Three-phase Electric Driving.—The Electrical Com- 
pany, Limited, have received an order from Messra. Asa Lees and 
Co., Oldham, for one three-phase generator of 350 Kw., and the 
necessary motors for driving their shops electrically. l 


The Tic-a-Toc Lubricator.—Messrs. Stern Bros., of 
Gracechurch Street, E.C., are just placing upon the market their 
new automatic Tic-a-Toc lubricator, which works on an entirely new 
principle. The action is simple. The tbrow of the crankpin, or 
eccentric, operates a pendulum, ratcheted to a worm-connected 
wheel, forcing the plunger—fast or slow as required —through the 
grease cup. It is stated that the ordinary engine, running 10 hours 
a day, at a speed of 150 revolutions a minute, will empty the pint 
cup in 112 days. Grease is forced into bearing in the exact quantity 
required, speed of engine or size of bearing being no obstacle. It is 
claimed that season or temperature will not interfere with the working 
of the lubricator if sternoline is used therein; the quantity of the 
lubricant is easily and surely regulated by increasing or diminishing 


the swing of the pendulum, and if desired, the lubricator can also be 
operated as a hand-compression cup while the engine is running. 
The stem of the plunger extends through the top of the cup, and at 
all times indicates the amount of grease remaining in the cup. To 
get the best possible results, grooves should be cut into the boxes to 
allow the grease to be properly distributed. For use on eccentrics 
of engines which run continuously, or for a longer time than the 
cup will feed with one filling, a special attachment is provided. The 
lubricator is claimed to be specially suitable for crankpins, eccentrics, 
and other parts of machinery, for which an automatic lubricator 
which will force the grease slowly and constantly into the bearing, 
has been long required. 


Trade Announcements.—The Electrical Maintenance 
and Accessories Syndicate have removed from Atlantic Chambers, 
7, Brazennose Street, Manchester, to more extensive premises 
situate at 12, Peter Street, Manchester. 

Messrs. W. Mackie & Co., notify that they have removed to 122 
and 121, Golden Lane, E.C., so as to meet the requirements of 
extension of business. | 

The head office and works of the Non-flammable Wood and 
Fabrics Company, Limited, will in future be at Townmead Road, 
Fulham. 

The D.P. Battery Company is, on June 24th, removing its regis- 
tered offices from 66, Victoria Street, S. W., to 11, Victoria Street, 
S.W. The Lumford Mills, Bakewell, Derbyshire, having been 
extended, and nine acres of additional land purchased (making a 
total of 15 acres), the whole of the manufacturing will in future be 
concentrated at these works. 


Turbo-Alternators.— Messrs. C. A. Parsons & Co. have 
sent us a photograph of the first turbo-alternator constructed by 
Messrs. Brown, Boveri & Co. under the Parsons patents. The plant 
is three-phase of 250 Kw. capacity. Already about 12,000 Kw. 
of turbine plants are on order, among these being one of 
3,200 Kw. for Frankfurt, and one of 3,000 Kw. for Milan, and exten- 
sions to the new turbine shops at Baden are now in contemplation. 
The followicg list of steam turbo-generators on order will indicate 
how widely the advantages of the steam turbine are being recog- 


nised on the Contineat:— For Frankfurt-on-Main, a 2,600-Kw. 
single-phase and a 3,20)-Kw. three-phase machine; for Wild and 
Abegg, of Torino, a 250-kw. three-phase machine; for Berlin, a 
100-kw. continuous set; for Tschopeln, a 360-xw. three-phase 
machine; for Milan, a 3, 000-Kw. three-phase set; also for Milan, a 
2,000-K w. three-phase set, for which the turbine will be manufac- 
tured by C. A. Parsons & Co.; a 400-Kw. three-phase plant for 
Aschenbornschacht; a 300-Kw. single-phase set for Urfahr; a 
280-Kw. continuous machine fur Marine Francaise; a 350-K w. three- 
phase set for Wordohl; for Troyes a 900-Kw. three-phase sct; and 
for Neuchatel a 300-Kw. continuous machine. 


ELECTRIC LIGHT AND POWER NOTES. 


Brierfield.— The T:amways Committee recently obtained 
a report on the electric lighting of the district from Mr. A. G. 
Cooper, of Colne, and recommends the U.D.C. to carry out the 
undertaking. 


Brighton.—The Board of Guardians has decided to 


adopt electric lighting for the workhouse, taking current from the 
Corporation’s mains. 


Carlisle, —The revenue of the electricity department has 
almost doubled during the year, and exceeds the working expenses 
by £788, but after allowing for the capital charges, there is a net 
loss on the year of £1,665. This is an improvement upon 1899—1900, 
however, when a net loss of £2,091 was shown. The demand for 
energy for tramway purposes is mainly accountable for the increased 
revenue. Private consumers took for lighting and motive power 
116,737 units; the Tramways Company, whose cars werc running 
during nine months of the last financial year, absorbed 176,699 
units; for lighting public lamps, 67,304 units were used; and 
76,684 unita on the works. 


Carnarvon.— The T.C. has decided to apply for a prov. 
order for electric lighting, Sir W. H. Preece having promised his 
gratuitous assistance as a freeman of the borough. 


chatham.—A deputation from the Council is to survey 
the company’s electricity works with reference to the proposed 
purchase. 


Chesterfield.—The T.C.. has resolved to apply to the 
L.G.B. for leave to borrow £6,000 to carry out extensions of the 
electricity works. l 


Coventry.—The annual report of the electric light depart- 
ment states that the number of customers has increased from 226 to 
331 during the year, and the lamps connected from 17,806 8-c.r. 
to 23,037. The number of units sold has increased from 229,607 to 
341,410, and the revenue from £4,189 to £6,054. The profit on 
working is £1,539, against £787 last year. The capital charges 
a'nount to £3,790. The net charge on the rates is £2,251, against 
£1,745 last year. The amount of capital expended to date is 
£75,813. 


Dumfries.—At the monthly meeting of the T.C. the 
E.L. Committee reported that they had found it impracticable to 
proceed with the water-power scheme according to the report of 
Mr. Ritchie, and it was agreed to communicate with Dr. Mond on 
the subject of the suitability of the Mond gas for electrical power, 
and to ask the B. of T. for an extension of time. 


Dundee, Natal.—We read in the Brilish and South 
African Erport (fazette that a public meeting of ratepayers of Dundee 
have authorised the Town Council to accede to the application of 
Messrs. Swete & Lyster, on behalf of a Maritzburg syndicate, for 
the sole right of lighting the town by electricity. The limited 
liability syndicate, who will engineer the scheme, will have a capital 
of between £3,000 and £5,000, and purpose providing a plant to 
furnish the equivalent of 1,000 16-c.P. lamps, the 25 public lamps 
to be set up being of 50 c.P., and the private lamps ranging from 
8 to 16 c.P. The generating station is to be erected near the railway 
station. This decision of the ratepayers disposes of the attempt 
of the Natal Acetylene Gas Company to secure the contract. This 
latter company have had several of their lamps on trial in the 
streets of the town for some time past, and it is said they contem- 
plate setting up in Dandee a carbide manufactory, with the object 
of supplying the demand for carbide of calcium for the whole of 
Natal. 


Failsworth.—The Council has decided to ask the 
B. of T. to extend the period for the completion of the works under 
the Failsworth prov. order for a period of two years from August 
lst next. 


Geelong.—The Electric Lighting and Traction Company 
of Australia, Limited, which has electric light works at Melbourne, 
Adelaide and Port Adelaide, opened ite Geelong branch last month. 
The works cost £29,500, and contain Brush dynamos, capable of 
feeding 5,100 16-C. . lamps, with 27 miles of overhead wires, and 
three miles of underground cables. The three-wire system is used 
for the first time in Victoria. 


Hartlepool.—The E.L. Committee has decided to recom- 
mend the Council to adopt an electric lighting scheme to cost 
£18,009. 
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Franee.—Several projects are at present in course of 
realisation in the Correze district for the operation of central 
power stations by the aid of waterfalls, which are very numerous in 
the district. We understand that Mr. Lachéze, of Larche, who is 
at present occupied witha derivation project on the Vézére for the 
production of motive power to so a large hardware factory, 
has just acquired the Moulin des Escures, 5 kilometres higher up. 
By the aid ofthe powerful fall of this mill, he will be able to secure 
at low water a power of 500 E.P. It has been suggested that this 
energy might be utilised for the lighting of the town of Brive, 
which question is at present being seriously studied. 

The works for the installation of electric lighting in Orléans bave 
been commenced. The Compagnie Orléanaise du Gaz has treated 
for the earthworks and laying of the electric cables with M. 
Veraillé, the contractor who executed part of the electric instal- 
. lations at the Paris Exhibition. The works are being pushed forward 


with all speed, and it is anticipated that the first part of the system . 


will be in working order towards the beginning of November. The 
building of the power station, which is in the hands of M. Plumelle, 
is already finished. 


The Société du Puits de Padirac has commenced the erection . 


of works for an electric installation at Lot, destined to illuminate 
the Grottos of Padirac. The central power station is well 
forward, and it is expected that the installation will be finished at 
an early date. 


Hove.—The T.C. has appointed Messrs. Handcock and 
Dykes to draw up the necessary plans, &c., for carrying out the 
Aldrington prov. order, for a fee of 200 guineas. 


Hoylake.— The new generating station, to the open- 
ing of which we referred last week, stands on land adjoining 
the Wirral Railway. The building is of pressed red brick, and 
the entire structure rests upon a bed of concrete 12 in. thick, this 
concrete lying upon sand, which forms the surface stratum over the 
district, Hoylake being by the sea. The generating house is 
50 x 33 ft., and is of ample capacity for convenient working and 
for additions. It contains four sets of machines. Three of these 
are placed along one side of the house, and are 125-H P. Bellis and 
Morcom compound ínverted, vertical, non-condensing engines, with 
8-in. and 14-in. cylinders aud 7-in. stroke. They will be run at 500 
revolutions with steam at 150 lbs. initial pressure. Each engine is 
coupled direct to a 75-Kw. 12-pole Crompton-Brunton patent alter- 
nator with an output of 33 amperes at 2,400 volts, the excitation at 
full load being 18 amperes 100 volts. There is also a motor-alternator 
which cau be used for driving the direct current side to charge the 
batteries or excite the field magnets of the alternators, or the direct 
current side can be run as a motor, taking power from the 
storage batteries, and driving the alternator to supply ligbt to 
the town at times of light load, during the day and after 
midnight. Either side of the motor-alternator will supply 
power for 400  16-cr. lamps. In ordinary working the 
alternator would be run at 2,400 volts pressure for lighting, 
or if used to charge the storage batteries, the alternating side 
would be synchronised in parallel with the other alternators and 
the load be put on the coupled alternator, the voltage of this being 
increased until greater than that of the required charging current. 
Afterwards excitation will be done from the storage batteries or 
from the direct current side of the machine, but usually from the 
storage batteries. The generating house has been provided with an 
eight-ton hand-worked overhead travelling crane made by the 
Chatteris Ironworks Company. The crane has two lifts, one of 
1 ton and the other of 8 tons. The switchboard is placed at one 
end of the generating house and has been fitted up by Mesars. 
Cowans, Limited. It is arranged for four engines and two main 
feeders. There are also two transformers, one connected with the 
bus bar and the other with the synchronising bar. Cowan’s special 
switches, aud charge and discharge indicators, and a shunt 
regulator with about 22 stops, have been fitted. There are 
two ampere-hour meters by Chamberlain & Hookham. The battery 
room adjoins the power house and contains two batteries of 60 cells 
each, which have been supplied by the Chloride Electric Storage 
Syndicate. The batteries will be worked in parallel and are of 
27-plate, standard size, with 13 regulating cells. At normal dis- 
charge they will yield 100 amperes for five hours, with 
an emergency discharge of 300 amperes for one hour. The 
boiler house contains three hand-fired Lancashire boilers, each 
28 ft. by 7 ft. 6 in. A Bailey superheater is connected with each 
boiler. A Green's economiser is installed. Two direct-acting 
vertical feed pumps of G. & J. Weir's make, are placed in a spacious 
separate apartment. A 7, 500-gallon tank is also erected. The 
boiler supply will usually be taken from the store-tank, but there is 


& connection with the town main. The present area to be supplied - 


with energy has a lineal extent of 24 miles, but an extension of 
another 14 miles is about to be made. There are now high-tension 
network mains of 8,600 yards, and low-tension distributing 
mains of 15,250 yards. Two feeders are provided between the 
generating station and sub-stations. One feeder, known as the West 
Kirby feeder, is 2,900 yards long and of ‘15 square inch section. 
The other, the Hoylake feeder, is 750 yards long and of ‘1 square 
inch. Tbe high tension network mains are 1 square inch and 
'06 in. and 04 in. respectively. The two-wire system is used, and 
there is a transformer at each of the sub-stations, and 12 other 
trausformers in pits at different points over the area. The cables 
have been supplied by Callenders Cable and Construction Com- 
pany, Limited. The present works have cost £27,000, and the Dis- 
trict Council have applied for powers to borrow £13,500 for an 
immediate extension of the generating plant. The supply of elec- 
trical energy began at the Hoylake station on Whit Monday. The 
demand for energy up to the present time has exceeded anticipa- 
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tions; 75 applications have been received, representing 6, 800 8-0. 5. 
lamps. This includes street lighting, which will require 300 16-o.P. 
lamps. The local price of gas is 3s. 9d. per thousand. The charge for 
electricity will be 7d. per unit per hour for the first hour and 3d. per 
hour afterwards. So far, power for only one motor of $-H.P. has 
been applied for ; applications for radiatore are, however, coming in 
somewhat freely. For the extension the Council have ordered 
another engine of 250 H.., and an alternator. A continuous 
supply will be maintained at the station, with & supply pressure of 
230 volts. 


Hucknall Torkard.—The D.C. has decided to obtain 


a prov. order for electric lighting. 


Inverness,—The T.C. is considering a project for gene- 
rating electricity by water-power, and has iustructed Mr. J. Frazer 
to draw up a scheme and report on the matter. 


Keighley.— The municipal electricity installation was 
formally inaugurated on Saturday night by the Mayoress, in the pre- 
sence of a number of members of the Town Council and friends. 
The works are built for an eventual capacity of 3,000 m.P. The 
Mayor proposed success to the new enterprise, and Mr. J. M. Smyth, 
the borough electrical engineer, showed the company over the 
works, which were carried out to his specifications at a cost of 
£ 30,400. 


Keynsham.—The Parish Council has contracted with 
the electric lighting company for lighting the parish for theensuiog 
year at £188 103. 


Kingstown.—The U. D. C. has postponed further con- 
sideration of an electric lighting scheme until inquiries have been 
made as to the probability of having the scheme carried out by a 
private company. 


Pontypridd.— The Guardians have decided in favour of 
lighting the Workhouse by electricity. 


St. Helens,—The number of units sold for lighting last. 
year was 211,000, and the quantity used for motors has advanced 
in the year from 24,000 units to 100,000. The consumption by 
the tramways company has advanced from 182,000 units to 592,000 
in the last 12 months. The total consumption for the year was 
910,000 units. The cost of production has been reduced from 44d. 
per unit in 1898 to 14d. . 


Stepney.—The General Purposes and Staff Committee, 
after again going into the matter, last week recommended as 
follows :— . 

(a) (1) That Mr. A. Wright be appointed consulting electrical engineer to the 
Borough of Srepaeys at a retaining fee of £800 per annum; (2) that Mr. Wright's 
agreement with the late Whitechapel Board of Works be cancelled; and 
(3) that Mr. Wright be required to enter into an agreement with the Council 
whereby his services will be secured at the remuncration above mentioned for 
a period of five years from February 14th, 1901. (>) That Mr. W. C. P. Tapper 
be appointed, during the pleasure of the Council, borough electrical « naineer 
and manager of the electricity department t a commencing salary of £350 per 
annum, rising by annual increments of £25 per annum until £400 per annua is- 
reached. 


The recommendations were adopted. 


Stockport.—A L.G.B. inquiry was held last week by 
Col. J. T. Marsh, R.E., into an application made by Stockport 
Corporation to borrow £5,175 for electric lighting. 


Train Lighting in France.—The Eastern Railway 


Company, of France, is carrying out some experiments with the 
Vicarino train-lighting system, which was recently described in our 
columns. Each railway carriage has a small dynamo driven by 
frictional contact off one of the axles, an accumulator battery, and 
an automatic switch. When the carriage comes to a stop, the 
latter automatically connects the battery (which has a capacity of 
from 60 to 100 ampere-hours) up to the lamps. On the car 
restarting and attaining a sufficient specd, the switch auto- 
matically brings the dynamo into action again. 


Wakefield.— The City Council has advanced the salary of 


the engineer, Mr. Blackmore, to £300 per annum, with a bonus of 
1 per cent. on the capital cost of all extensions carried out by him. 


Willesden.—The D.C. is negotiating with the B.I.W. 


Company, with a view to the latter carrying out the electric lighting 
Scheme on the same lines as the Beckenham scheme. 


ELECTRIC TRACTION NOTES. 


Accrington.—A Blackburn paper says that it is 
rumoured that the British Electric Traction Company's agreement 
with the Accrington Tramways Company ceased some days ago. 
* The Accrington Corporation are therefore about to approach the 
Accrington Company with a suggestion to transfer to them that 
section of the tramway leading from Church to Clayton-le-Moors on 
terms which will be no loss to the company." 


Austria.—4A preliminary concession has been granted in 
respect of a projected light electric railway between Carlsbad and 
Elbogen, 
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Blackpool.—The Corporation appear to be having 
trouble over their new electric tramline to Marton. Since the 
route was opened there have been difficulties in working the line, 
which have led to inspections being made, and these have revealed 
a difference in the gauge on the track. In only five places, it is 
said, has the full standard gauge of 4 ft. 84 in. been found, the 
gauge in more than 270 places being from 4 to } in. less than the 
standard gauge. This is said to have been caused by a gauge being 
employed which wasused when the promenadetramway was in service, 
and this gauge has been found to be ; in. less than the gauge of the 
car wheels. The Board of Trade have also prohibited the further 
use of the wide-grooved rail which was to be & feature of this 
Marton track. The objection to the rail has arisen through the 
many accidents which there have been to cyclists by their cycle 
tires becoming firmly set in the groove of the rail. Complaints 
were lodged with the Board of Trade, with the result that the 
further use of the wide-grooved rail has been prohibited. 


Brentford.— That portion of the L. U. T. Bill relating 
to a tramway in Ealing Road has been withdrawn. 


Canterbury to Whitstable.—Application is being made 
for a light railway order for the construction of light railways 
extending from Canterbury through Sturry and Calcott to Herne 
and Herne Bay, and from thence through Hampton and Swalecliff 
to Whitstable. It is proposed to provide cars which can be closed 
in winter, lighted by electricity, and constructed so as to be opened 
during warm weather. 


Chatham.— The special committee of the Council has 
approved designs submitted by the Light Railway Company for 
poles and brackets for the electric tramway system. The committee 
asks 1 they shall be so fitted as to be suitable for electric lighting 
as well. 


Glasgow. —A meeting of tramway conductors and motor- 
men was held at Coplawhill at 1 a.m. on the 15th inst., when over 
100 attended to discuss some grievances connected with the 
service. 


At last week's sale of stud some 900 horses were disposed of, the 
average price obtained being about 16 guineas, as compared with 
24 guineas some few weeks ago. There are over 2,000 horses still to 
be disposec of. This will be done as soon as the remaining electric 
routes are equipped and in working order. 


What might have been an alarming accident occurred on the 
evening of the 12th inst., when the driver of an electric car lost 
control of his brakes going down Renfield Street. The car dashed 
into a horse car, causing the horses to trip and fall. Two ladies in 
jumping off the electric car were somewhat shaken. One of the 
Westinghouse rotaries in Dalhousie sub-station broke down on 
Friday evening and stopped the traffic for 20 minutes. An are set 
up between a pair of the brushes on the D.C. side, and travelled to the 
frame of the machine, causing considerable damage to it. At 
a late hour on Saturday night, some damage was done to 
the overhead equipment on the Sandyford route. In shunting a car 
from one line of rails to the other for the return journey, the trolley 
pole became disengaged, there being no junction wire between the 
overhead conductors, and broke an overhead guard wire. The 

wire is earthed throughout the system, and on making 
contact with the live conductor a beautiful pyrotechnic display 
followed, some 200 yards of the guard wire being damaged. The 
two Allis-Thomson-Houston combined sets are now in working 
order, and of the whole system Kinning Park sub-station is the only 
one not yet working. 


Greenwich.—The T.C. will not assent to the proposed . 


scheme for a light railway between Woolwich and Eltham. 


Heston—Isleworth. — The U.D.C. has appointed a 


special committee to report upon local stopping places as regards 
the L.U.T. Company’s scheme. The Council has also referred to 
committee the proposed new light railway schemes of the County 
Council and the L.U.T. Co. 


Light Railway Grants.—In reply to a question asked 
in the Commons last week, Mr. Gerald Balfour said that the Treasury 
had conditionally agreed to special advances under Sec. 5 of the 
Light Railways Act amounting to £197,250, of which £181,750 was 
by way of free grant, and £15,500 by way of loan. There remained, 
therefore, a sum of £52,750 available for special advances under 
that section. No loans had been granted under Sec. 4 of the Act, 
and the whole of the sum of £750,000 remained unappropriated. 


Liverpool.—The Corporation accounta for last year have 
just been issued. They form a bulky volume. The amount 
expended in Liverpool on tramways capital account to the close of 
last year was £1,552,941, and the expenditure last vear £449,481. 
The traffic receipts for the year were £416,604; this included 
£284,213 from electric cars, £102,177 from horse cars, £30,213 from 
omnibuses, and £5,012 from advertisements. 

It has been decided to discontinue the Sheil Road inner belt 
Car service, as the public have made little use of it, thc 


route being well served by the cars of the main routes. The 
cars lof the discontinued route will be put on two of the main 


routes. 


. Oldham.—On Saturday the Park Road, Glodwick Road 


and Lees Road section of the Oldham Corporation tramways were 
formerly declared open. These lines are part of the scheme for the 
construction of 25 miles of electric tramways within the borough, 
and the portions opened on Saturday are 2# miles in length. The 
energy for working the cars is supplied from the electric power 
station in Gas Street, though the erection of a new power generating 
station at Greenhill will shortly be commenced. For the present, 
three cars will deal with the traffic on these routes, but others will 
be run as they are supplied by the makers. 


Progress in Electric Traction.— Electric railways 
originated in the United Kingdom, writes Sir W. H. Preece in the 
Engincering Times. How is it, then, that progress has been so slow? 
Because, says Sir William, the British financier has lost faith in 
electrical enterprises at home, and the electrical engineer has to 
look to Germany or the United States for capital. "This, he says, is 
the cause of our national backwardness, and not either legislation 
or technical inability. We quite believe that great harm has been 
done by local authorities, whose attitude to traction schemes 
is one of greed and rapacity, with a view to bleeding promoters 
for the benefit of rates. Sir William says we are suffering for 
the financial fiasco of 20 years ago, which, by the way, was 
a lighting fiasco, and yet there is plenty of lighting. We 
are told that a steam locomotive requires 7 lbs. of coal to generate 
one horse-power-hour, but that in a modern up-to-date power- 
house, a horse-power-hour can be produced for 14 lbs. of coal. 
Of course, this is a partial truth only, but it is only applicable 


to a steady load, and is not true for ordinary traction stations 


where the load is not steady. Electric traction has, however, advan- 
tages in the abolition of the locomotive and the use of the 
passengers’ weight to give adhesion, so that an acceleration of 18 in. 
per second is possible in place of the ordinary 6 in. of the steam loco- 
motive. Thus the 70 minutes’ journey of the inner circle railway might 
be done in 50 minutes with electric traction. In connection with 
speed we are informed there will be no difficulty in obtaining 110 
miles per hour on the Behr monorail system. Perhaps not, but where 
are the motors going to be put? Where is the difficulty in running 
at the same speed on an ordinary two-rail way ? We should say it 
is less than in the 5-rail “ monorail way of Behr. There is so much 
that might be done in electrically-working our steam railways that 
it seems a little out of the way to risk electrical prospects on more 
or less speculative schemes. If it is estimated that the Metropolitan 
working expenses could be reduced 30 per cent. by means of elec- 
tricity, we might all marvel that the directors in their wisdom did 
not earlier adopt it. Sir William is certain, however, that rail- 
way humanity will be staggered when the Metropolitan is electrified. 
Sir William condemns the third rail at rail level as dangerous. It 
should be above the train, and out of reach of the men on the 
permanent way—or of a passenger falling off the platform at a 
station. But a 500-volt conductor appears too large to place 
above the train, and 3,000 volts are recommended. Sir William says 
that the wattman,as it pleases him to call the driver, works all 
movements pneumatically, and is protected thereby from danger, while 
the passengers are safe under all circumstances. By the use of alter- 
nating currents, both generated and distributed at 3,000 volts, there 
is à minimum of machinery required ; motors are simpler and more 
robust, and they can be attached so as to be wholly spring-borne. 
There would also be no electrical troubles as regards gas and water 
pipes. The economy of equipment would be 40 per cent. as com- 
pared with continuous current. The main objection to three-phase 
working is the three conductors required. The loss due to lag can 
be reduced by employing fine clearances, and these can be got by 
the use of modern machine tools. We cannot feel that the author 
is on such secure ground in claiming all he does for the Behr rail- 
way. We believe no satisfactory scheme of motors has yet been 
evolved, and the motors will be heavy and will add seriously 
to the stresses on the car framing, especially round curves. 
The “monorail” system will gain no advantage round curves, 
for it is a fact that ordinary trains every day run at such 
speeds round curves, that passengers are much inconvenienced, 
and we fear that, even if the Behr railway did run safely 
round sharper curves, passengers would suffer still more. Finally, 
he advotates end-entry cars, and quotes Major Cardew to thc 
effect that double-track railroad could be equipped for £8,000 
per mile complete; for £8,000,000, therefore, one might 
equip the N.W., S.W., G.N., and G.E. Railways electrically, 
and for another £3,000,000 throw in motor cars as well. 


Richmond.—The T.C. has decided to take steps to secure 
the fulfilment of the L.U.T. Company’s promises that the maximum 
local fare shall not exceed 4d. per mile, in view of the recent action 
at Chiswick. 


Rochdale.— The engineer is to report on the car tenders 
received by the Tramways Committee. Car-shed plans have been 
approved. The first rail of the Norden isection was to be laid 
yesterday. 


Stirling.—Negotiations have been broken off between 
the Stirling and Bridge of Allan Tramways Company and the 
British Electric Traction Company, in consequence of the Town . 
Council advising thé company that they intend to purchase part of 
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the line within the burgh. A valuation of the lines is to be taken 
and negotiations opened with any company desirous of equipping 
the system. 


Saddleworth.—The question of electric lighting and 
tramways has been discussed here. Messrs. Gibbings & Baker, who 
reported on the matter, stated that the estimated cost for lighting 
was £26,100, and tramways starting at junction going by Delph, 
Tamewater, Saddleworth station, Uppermill and Greenfield would 
cost £45,700, a total of £71,800. A Manchester firm of engineers 
offered to lay down a line from Delph through Uppermill to 
Greenfield, and from Leesbrook (Oldham boundary) over Lydgate. 
They would bear all expense, would take the profits or losses, and 
the system would be purchaseable by the Council at the end of 25 
years. It was decided to write to other companies and obtain their 
terms. 


Southampton.—The Tramways Committee has con- 
sidered a letter received from Messrs. Kincaid, Waller & Manville 
relative to the claim of £96 by Messra. Macartney, McElroy & Co., 
in respect of the delay in completing their contract, alleged to be 
oceasioned by the Work on other contracts not being sufficiently 
ad vauced to allow Messrs. Macartney & Co. to complete the several 
sections within the periods referred to in the general conditions of 
contract No. 5. The letter was referred to the deputy-chairman 
and town clerk. Twenty-six applications were received for the 
position of manager. The following candidates were invited to 
attend a meeting of the committee:—Mr. J. H. Cowell, 39, traffic 
manager and general superintendent, Blackburn Corporation Tram- 
ways; Mr. Edwin Edwards, 36, deputy-manager, Bradford Corpora- 
tion Electric Tramways; Mr. Frank Hatch, 36, general manager, 
Wolverhampton and District Electric Tramways; and Mr. C. G. 
Simpson, chief inspector, Southampton Corporation Tramways. 


Sunbury.— The U.D.C. has instructed the clerk to 
frame objections to the ligbt railway schemes of the Middlesex 
County Council and the L. U. T. respectively, but the chairman has 
expressed the opinion that there will be no objection to the M.C.C. 
proposals if they will take over the roads concerned. . 


Surbiton.— The L. U. T. Co. has agreed with the U.D.C. 
to widenthe Ewell and Ditton Roads to the full statutory width for 
tramway purposes. 


Twickenham.—There was a breezy discussion at the 
mecting of the U.D.C., on 13th inst., as to the payment to the clerk 
of £150, and to the surveyor of £57 15s., for services in connection 
with the L.U.T. Company's Bill. These amounts have been passed 
by the company, but upon some imputations of dishonesty in the 
matter, the clerk apologised for not having brought the account 
before his committee, and the whole subject was refcrred back. The 
Couucil are dissenting from the light railway schemes of the 
Middlesex Couuty Council and the L.U.T. Co. respectively. 


Warrington.—4An inquiry was held on 13th inst. with 
regard to the application of the Corporation for sanction to borrow 
£66,500 for tramway purposes. A statement of the estimated cost 
was given by Mr. Preece. 

West Middlesex.—The cstimated cost of the County 
Council’s light railways for West Middlesex is £2,000,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Consumption in the Post Office.— The question of 
consumption in the Post Office has been attracting some considerable 
publie attention of late. We note that Sir Walter Foster, M.P., bas 
evidently taken the matter up, and has given notice to ask a question 
which should go far towards putting the subject on a more scientitic 
basis than has hitherto been the case. The terms of Sir Walter's 
question are as follows:—To ask the Secretary to the Treasury, as 
representiug the Postmaster-General, whether, in view of the great 
scientific interest attaching to comparative statistics of mortality 
from phthisis, he will grant a return showing the mortality and 
superannuations from that disease in the Post Office, distinguishing 
between the various occupations, the outdoor and indoor staffs, 
London and the provinces, and the various ages of the employés ? 


French Cables.—It is announced that a submarine tele- 
graph cable is about to be laid between Marseilles and ‘Tangiers, 
Morocco, by the French Goverument. 


Hull Telephones.—The Corporation Telephones (Special) 
Committee, on 13th iust., resolved to recommend the City Council 
to make application to the Postmaster-General for a license to 
establish a municipal telephone exchauge to expire in 1911. It was 
further decided to approach the Post Office as to the terms on which 
they would be prepared to sell their telephone plant. The Town 
Clerk. reported that in reply to the canvas, 854 persons were 


ed to become subscribers for 1,029 instruments, and that the. 


den! Government Board were prepared to sanction the borrowing 
ot a loan for the purpose of establishing the exchange. 


Kingstou-on-Thames Telephones.—The T.C. has 
becu informed that the Post Office telephone system will be work- 
lug in the borough in the coming autumn. 


New Military Telephone Apparatus.—A Swedish 
officer of fortifications, Herr Ernst Liurgman, has invented a most 
ingenious combined telephone aud telegraph apparatus, principally 
for military purposes, which seems to answer all demands that may 
reasonably be made on such an instrument. In describing it, the 
leading Swedish organ, the Srenska Dagblud, points out that 
although in Sweden of late ycars electrotechnic science has made 
great progress in nearly all branches, hardly any development 
has becn made with the telegraph-telephone service adopted several 
years ago. This may, perhaps, be due to the circumstance that the 
problem to be satisfactorily solved was almost an appalling one, $e, 
to combine iu a single iustrument the three sensitive parts com- 
posing the apparatus now in use in nearly all armies, which are so 
easily put out of order in the field, particularly when carried on 
horseback. The cardinal fault, however, of this apparatus is that it 
is composed of parts of an ordinary fixed telephone which are 
enclosed in a common case, so that in their construction no regard 
is paid to the special work required of them iu the field when 
shifted from place to place. This drawback Lieut. Ljungman claims 
to have solved in his new apparatus, the invention of which has 
occupied him several years, and for which he has been receiving a 
State grant, whilst his progress has becn watched by competent 
authorities. One of the great advantages of the Ljungmau apparatus 
is its smallness, being, indeed, only the size of & half-a-pint bottle. 
In tbis small cylinder are enclosed the induction coil, the micro- 
phone with acoustic clock, and a strong battery. This is due to the 
fact that owing to the high oscillations of the telephonic vibrations, 
the battery and the induction coil do not occupy more space than 
the coil itself in other systems. The whole is enclosed in an iron 
cylinder, which protects the more delicate parts from external 
shocks, whilst at the same time increasing the electrical properties 
ofthe apparatus. Another new and important feature of the device 
is that the inventor has entirely discarded the ordinary vibratora 
and employs, instead, membrane vibratora of a new type, which 
admit of adjustments within limits which were impossible with the 
former. Moreover, every portion of the apparatus has been 
separately tested, as regards its electrical functions, under the con- 
ditions to which it may be exposed. The apparatus described is 
intended for the cavalry service, and bas already been approved by 
the Swedish military authorities. But in addition, Lieut. Ljungman 
has constructed a pocket apparatus on the same lines, although not 
so serviceable, which weighs only 0:8 kilo., and is 13 centimetres in 
length and 6 centimetres in width, the principles beiug the same in 
all parts. Naturally, these portable telephone and telegraph 
apparatus may also be of great use in other than the military 
service, as, for instance, on railways, in the police and fire brigade 
services. A syndicate, the Elektromilitära Aktiebolog, of Stock- 
holm, has been formed for the exploitation of the Ljungman 
apparatus. 


Overhead Wires at Liverpool.—Since the full of over- 
head telephone wires at Liverpool, during a snowstorm in February 
last, the local staff of the National Telephone Company have pressed 
on with the work of placing the wires underground. Within the 
last three months wires have been dealt with which have crossed 
the tramway trolley wires at 6,500 pointe, and have either been 
placed underground or close-run overhead, and rabber-covered in 
form of a cable, aud suspended by steel wires with a large margin 
of strength. For these overhead cables 71 new poles have been 
erected. It is intended, however, that this overbead cabling shall 
only be temporary, and the wires will be put underground as the 
staff of the telephone company can deal with them The Corpora- 
tion of Liverpool, on their part, have increased the number of 
wooden guards above the copper trolley wires in places where 
contact by a broken telephone wire seemed possible, and have 
erected overhead guard wires where Post Oflice wires cross the 
tramway lines. 


The Telephone Service.—In the House of Commons 
on Tuesday Mr. Austen Chamberlain, replying to Sir J. Woodhouse, 
said the expenditure already authorised by the Treasury under the 
provision of the Telegraph Act, 1599, for works in progress or about 
to be undertaken, amounted to £813,040. Of this amount £677,945 
was for the London exchange system, aud £135,095 for the develop- 
ment of the other parts of the Post Oflice telephone system in 
various places, but especially ia the North-East of England and in 
South Wales. The actual payments for new works brought to 
account up to March 31st last amounted to £269%911. It was not 
possible at this stage to state definitely what the final cost of the 
London exchange system would be, but the whole sum of two 
millions authorised by Parliament would be expended in such 
extensions of the Post Office telephone system as seemed most 
urgently necessary, whether in London or elsewhere. "The delay in 
openiug the more important exchanges of the London system had 
been due to the scarcity of skilled labour, the ditliculty of getting 
materials for contractors, the necessary restrictious on the opening 


of streets to avoid excessive interference with traffic, and the 


dillieulty of constructing exchauges in buildings in usc for other 
Post Ollice work. Full particulars of the rates and conditions of the 
service would be brought before the public at an early date, and it 
was hoped that it would be available in some parts of London in 
the autumn. 


Telephones in South Afriea,—At a recent meeting of 
the Simon’s Town Municipal Council, the Mayor announced, in 
connection with a letter from the Postmaster-General, that 
Simon's Town was going to,have telephonic communication with 
Cape Town. 
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Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Latakia- Cyprus. ; sie wa JT .. June 20, 1899 .. is 
Para-Maranham En s as . .. March 1, 1900 .. s 
Gibraltar-Tangier ed ae s . June 11, 1901 


LANDLINES :— 
Bolama-Bissao .. 
Cayenne-Pinheiro 
Pekin-Kalgan 


.. May 19, 1901 
.. April 20, 1901 
.. June 14. 1900 
Maimatchin-Kalzan .. June 80, 1900 .. 
Moulmein-Bangkok . June 18, 1901 


Wireless Telegraphy.—The Cunard keamer fins anit, 
which left Liverpool on Saturday afternoon for New York, carricd 
a set of Marconi telegraphing apparatus. To work the system, a 
boom about 12 ft. long had been fixed near the top of the steamer's 
mainmast, the upper length of which is of wood, and from the boom 
a wire had been carried down to an operating room on deck, in 
which a Marconi transmitter and receiver had been placed. The 
first station off the Americau coast to receive messages from liners 
will probably be the Nautucket South Shoals Lightship, which is 
anchored 193 miles east of Sandy Hook aud 43 from the shore. A 
set of Marconi apparatus has been placed on the lightship by the 
proprietors of the New York Herald. 

Experiments with Marconi apparatus were carried out between 
the steamer Lucania and the school frigate Conway on the Mersey 
for some time before the liner's departure. 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Ashton-under-Lyne.—. June 27th. The Corporation 
invites tenders for laying and bonding tramway rails, and for perma- 
nent way work. The Corporation provides rails, fishplates, solepla‘es, 
tie-bars, bolts and nuts, points, crossings and setts, and the contractor 
must provide all other materials, toola, labour, &c. Specifications, &c., 
at the office of Mr. J. T. Earnshaw, borough surveyor, Town Hall, 
on payment of £3 returnable as usual. 


Belfast.— June 21st. The Corporation wants tenders 
for sinking an artesian well, and supplying pumping plant. See 
* Official Notices" June 7th. 


Bermondsey.—July Ist. The Borough Council wants 
tenders for electricity meters, demand indicators, and main fuscs. 
Bee “ Official Notices June 7th. 


Birkenhead.—July 16th. The Corporation wants ten- 
ders for 15 electric car bodies, also equipments, trucks and trolleys. 
See Official Notices” to-day. 


Blackburn.—June 21st. The Council wants tenders 
for wrought-iron tubes and steam coal required during the next 
12 months. See Official Notices" June 14th. 


Blackburn.—June 21st. Tenders. for lubricating oils 
for the electricity works to be delivered at the Town Hall to-day, 
addressed to Chairman of Tramways Committee. 


Bradford.—The Corporation is inviting tenders for the 
supply of 100 electric motor tramcara. 


Bradford.—July 4th. The Corporation wants tenders 
for electric motors (enclosed) of 44, 7, and 10 HP. See Official 
Notices " to-day. 

Brazil.—July 8th. The Foreign Secretary has received 
& despatch from H.M. Consul-General at Rio de Janeiro, stating 
that tenders are invited by the Brazilian Government, to be re- 
ceived not later than July 8th, for the supply of electrical machinery 
for the hoisting and transporting of locomotives at the Engenho de 
Dentro Works. Some particulars may be examined at ihe Com- 
mercial Department of the Foreign Oflice. 


Brighton.—June 26th. The Council wants tenders for 
wiring the New Floral Market. Specifications, &c., from the borough 
engiueer and surveyor (Mr. Francis May) Town Hall. 


Cleckheaton.—June 22nd. The U.D.C. wants tenders 


for engines and dynamos. See “Official Notices" June 7th. 


Darlington.—July 16th. “Free” or “assisted” wiring 
propesals are wanted by the E.L. Committee. See “Official 
Notices ” to-day. 


Dudley.—July 6tb. The E. L. and T. Committee wants 
tenders for a steam engine and dynamo. Sce "Oflicial Notices " 
to-day. 

Epsom.—June 22nd. The Council wants tenders for 
D.C. meters and cut-outs. See Official Notices" June 14th. 


Erith.— June 24th. The U.D.C. wants tenders for 
Lancashire boilers, economiser, pumps, piping, condensing plant, 
steam alternators (high speed engines, three-phase alternators), 
switchboard, crane, transformers, sub-stations, mains and road work, 
-arc lamps and posts, and station lighting. See ‘ Official Notices ” 
June 7th. 


Exeter.—June 28th. The Council wants tenders for 
water-tube boilers, steam alternators, switchboards, coaling apparatus, 
tanks, &c. See Official Notices May 10th. 


Great Yarmouth.—June 26th. Tenders are wanted for 
additions to the electric lighting station. Specifications can be scen 
at the Town Hall. Tenders to Town Clerk, Town Hall. 


Italy. — June 30tb. The municipal authorities of 
Pacentro (province of Aquila) are inviting tenders until the 30th 
inst. for the establishment of a central statidn in the town for 
public and private lighting purposes. 


Leigh.—June 22nd. The Corporation wants tenders for 
electricity meters (12 months supply) See “Ofcial Notices " 
June 14th. 


Manchester.—July 1st. The Tramways Committee 
wants tenders for rail bonds. Sec “Official Notices " to-day. 


Mansfield.—July 12th. The Corporation wants tenders 
for Lancashire boilers, stokers, pumps, economiser, 200-Kw. steam 
generators, motor transformers, condensing plant, switchboard, 
battery, crane, mains, arc lighting, meters, and workshop equip- 
ment. See “ Official Notices " June 7th. 


Nelson.—June 25th. The Electricity Committee wants 
tenders for a travelling crane. See “Oficial Notices" June 14th. 


Nelson.—July Ist. The Corporation wants tenders for 
steam engine and dynamo balancer, Lancashire boilers, pumps, 
economiser, condenser, piping, cables, ‘and switchboard for electric 
lighting and traction. See Official Notices " to- -day. 


Norway.—June 26th. The Norwegian State Railway 
authorities at Christiania are inviting tenders until the 26th inst. 
for the supply of 47 tons of galvanised iron wire, 12,800 porcelain 
insulators, and 9,000 insulator supports. 


Poplar.—July 1st. The Electricity Committee wants 
tenders for condensing plant, feed pump, piping, &c. See “Official 
Notices " to-day. 


Poplar.—July 2nd. The Electricity Committee wants 
tenders for multiple core lead-covered feeder and network cable 
and accessories. See “Official Notices” June 14th. 


Spain.—June 24th. Tenders are being invited until the 
24th inst., by the municipal authorities of Colmenar Viejo (Madrid 
province), for the concession for the electric lighting of the town 
during a period of 20 years. Tenders are to be sent to El 
Secretario del Ayuntamiento de Colmenar Viejo (Madrid), whence 
particulars may be obtained. 


Spain.—June 25th. Tenders are being invited until the 
25th inst. by the municipal authorities of Alcala de Quadaira 
(Seville province? for the concession for the electric lighting of the 
town during a period of 20 years. Tenders are to be sent to El 
Secretario del Ayuntamiento de Alcala de Quadaira (Seville), 
whence particulars may be obtained. 


Stepney.—June 26th. "The Electrical Committee wants 
tenders for Conradty arc lamp carbons for a year. See Official 
Notices” June 14th. 


West Ham.—June 25th. The Council wants tenders for 
three 500-Kw. C.C. tramway-generators, and $850-rH.P. steam 
engines; 11 water-tube boilers. See “ Official Notices" Jane 7th. 


West Hartlepool.—July 3rd. The Corporation wants 


tenders for single cables. See “Official Notices " to-day. 


Whitehaven.—June 24th. The Corporation Lighting 
Committee is inviting tenders for the purchase of about 20 tons of 
second-hand rubber-covered cables. See. “ Official Notices” June 
14th. 


CLOSED. 


Cape Town.—The Allgemeine Elektricitäts-Gesellschaſt 
(London Agents, The Electrical Company, Limited), have received 
the contract from the Cape Town Government for the Table Bay 
Harbour plant, consisting of three 250-Kw. direct current dynamoa, 
coupled direct to Belliss & Morcom's engines; Davey, Paxman and 
Company's boilers; cranes from three tons up to eight tons 
carrying capacity, and 11 capstans. The mechanical part of the 
cranes is supplied by Messrs. Stothert & Pitt, Limited. 


Dublin.—At a meeting of the E.L.C. last week, it was 
decided to report to the Council that they shoald accept tenders for 
the various sections as follows:—No. 4, £16,727; No. 5, £28,255; 
No. 6, £10,358, and No. 7, £5,225, or a total of £60,566. "The total 
amount which the Corporation had sanctioned for the entire elec- 
tric light installation amounts to £265,661, but this meeting con- 
cluded to place out tenders for the entire scheme at a sum of 
£246,189. The estimated amount of engineers’ fees, &c., is £13,000, 
making £259,000 in all, or £6,000 under estimated amount. The 
tenders were as follows: — Specification 4, Section E (condensers), 
Alley & Maclellan, £3,030; Section F (pipework), Babcock and 
Wilcox, £4,805 ; Section G (feed pumps), D. Stewart & Co, £395; 
Section H (superheaters), Part 1, John Musgrave & Co., £832; 
Part 2, Babcock & Wilcox, £705; Section J (coaling plant), 
Graham, Morton & Co., Limited, £5,475; Section K (overhead 
crane’, Carrick & Ritchie, £670; Section L (workshop plant), 
Easterbrook, Allcard & Co., £795. Specification 5, Section M (main 
switchboard), General Electric Company, £3,814; Section N (sub- 
station switchgear), Brush Electrical Engineering Company, £5,880 ; 
Section O (transformers', British Westinghouse Electric Company, 
46,320; Section P (arc lamps), Veritye, Limited, £6,198; Section 
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Q arc lamp pillars), Veritys, Limited, £6,042. Specification 6, 
Section R (motor and motor- generator), Witting Bros., 43, 970; 
Section S (accumulators), Electric Power Storage Co., 
Limited, £751: Section T (meters), British Westinghouse Manu- 
facturing Company, £4,670; Section W (works wiring), W. Contes 
and Sons, 4967; Specification 7 (building 19 small sub- stations), the 
tender of Messrs. J. & W. Stewart, of Belfast, who are at present 
building the Pigeon House Electric Lighting Works, was recom- 
mended for acceptance, at £5,225. 


France,—The French Post and Telegraph authorities in 
Paris have just given out the following contracts:—100 kilometres 
of copper wire (covered with gutta-percha and paraffined cotton), 
Messrs. G. & H. B. de La Mathe, of Gravelle St. Maurice, at 1694 
francs per kilometre ; 300 kilometres ditto, La Compagnie des Fils 
et Cables Electriques, of Paris, at 175 francs per kilometre; 200 
kilometres ditto, Ia Société des Telephones, of Paris, at 177 francs 
per kilometre: and 200 kilometres ditto, M. Grammont, of Pont de 
Cheruy, at 179 francs per kilometre. 


Ringston-on-Thames.— The T.C. has accepted the 
tender of Messrs. Johnson & Phillips for the supply of 1 mile 
of 1 cable and half a mile of 2 cable at £308 and £260 108. 
respectively. The other tenders were:— 

1 i^ of l cable; 4-mile of 2 cable. 
8. d. ; 


4 s.d. 
Telegraph Manufacturing Company .. 334 0 2:3) 0 0 
Glover & Company vs s i 837 6 8 801 6 8 
8t. Helens Cable Company 2» - 826 6 8 282 6 8 
Messrs. Siemens Bros., Limited.. d 322 0 0 268 0 0 
)Henley's Telegraph Company . e» 320 0 0 275 0 0 


The Council has also purchased from Messrs. Siemens Bros., Ltd., 
a new arc light machine at £310, a spare armature at £176, and a 
new exciter panel at £72. The tenders of Messrs. Wm. Cory and 
Sons for 3.000 tons of Northumberland small coal, delivered by 
barge at Kingston at 10s. 5d., and of Crynant Collery Co., Ltd., 
for 500 tons smokeless steam coal at 20s. 3d., have been accepted. 


Rirkealdy.—On 10th inst. the T.C. adopted the recom- 
mendation of the Tramways and Electric Lighting Committee to 
accept the following tenders in connection with the electric 
lighting and tramway undertaking :—Messrs. Laurence, Scott & Co., 
for engines and dynamos, £6,620; a London company, for the 
storage battery, £1,364, with £80 of an annualcharge for mainten- 
ance; Messrs, Carrick & Ritchie, for travelling crane, £370. 


Perth.—Mr. Hawtayne has reported on the tenders for 
the wiring of the Municipal Buildings, &c., and the offer of Messrs. 
Pratt & Keith, Perth, which was the lowest, has been accepted. 
Messrs. Jones & Willis are to supply electric lighting fittings for the 
municipal buildings. One spare booster-armature, and a spare 
balancer-armature, are to be purchased from Messrs. D. Bruce Peebles 
and Co. The engineer has also been authorised to invite offers from 
three contractors for an improved battery regulator. 


FORTHCOMING EVENTS. 


Friday, June 28th.—5 pm. At Wheatstone Laboratory, King's 
College, Physical Society Meeting. The Effect of a 
a High Frequency Oscillatory Field on Electrical 
Resistance,” by Mr. S. A. F. White ; “The Spectrum of 
Cyanogen,” by Mr. E. C. C. Baly and Dr. H. W. Syers. 


NOTES. 


The Incorporated Municipal Electrical Association. 
—The Glasgow meeting of the Association promised on 
Wednesday to be more largely attended than any previous 
gathering, although the papers to be read possessed no greater 
importance than those of former years. They are, indeed, 
fewer in number, and commendably short, as our readers 
have already gathered from our reference of the week before 
last. The Lord Provost of Glasgow met and welcomed 
members and visitors, who numbered nearly 200 souls, or, at 
any rate, bodies, and then the popular president, Mr. W. A. 
Chamen, delivered his presidential address—an address 
admirable in its terseness, Mr. Chamen is not the man to 
waste time in platitudes, and his business-like example may 
well be followed by future occupants of the presidential chair. 
A vote of thanks to Mr. Chamen was proposed by Mr. Alder- 
man Bruce, of Sunderland, and enthusiastically received by 
everybody present. 

Mr. Bailie Maclay, of Glasgow, then read his paper on 
Street Electric Lighting.” A discussion ensued, in which 
Bailie McKenzie (Edinburgh), Mr. Alderman Pearson 
(Bristol), Mr. Wordingham, Dr. Allfrey (Hastings), Mr. 
Newington (Edinburgh), Mr. Alderman Bence, Mr. Alder- 


man Potter (Taunton), Bailie Finlay (Glasgow), who really 
brightened up the discussion, Mr. Tremlett Carter, and others 
took part; but nearly all the speakers were in accord with 
the paper in the main, and, practically speaking, there was 
little in it. The subject did not lend itself to much morc 
than an interminable reiteration, on the part of nearly every 
speaker, of what had gone before. Plenty of energy was 
displayed, but it was not electrical; it partook more of the 
nature of a commodity which is sold at a few shillings per 
1,000 c.r. 

Mr. Rider was then called upon for his paper on 
* Uninsulated Returns in a Tramway System," but as 
the object he had in view had just been brought 
about by the Board of Trade, the reading of the 
paper was really anticipated, although this was not known 
at the time the paper was inserted in the programme. 
Mr. Wilmshurst commenced a discussion, which was carried 
on by Mr. Wordingham, Mr. Snell, Mr. Bromley Holmes 
(by a written communication), Mr. Minshall, Mr. Quin, 
Mr. Cooper, Mr. Turnbull, Mr. Tremlett Carter (who called 
the attention of the meeting to Mons. Claude's researches), 
and Mr. Sayers, when Mr. Rider replied to a very scrappy 
and desultory series of comments. 

The party then adjourned to the City Chambers, where 
they were entertained at luncheon by the Lord Provost and 
Corporation. After an enjoyable repast, the usual loyal 
toasts were given, and then the Lord Provost gave “The 
Incorporated Municipal Electrical Association," to which 
Mr. Chamen suitably responded. The proceedings ter- 
minated with the toast of “The Lord Provost and Cor- 
poration of the City of Glasgow," and the members 
and visitors proceeded to carry out the after- 
noon programme, which consisted of visits to the 
Pinkston generating station of the Glasgow Corporation 
Tramways Department, the Dalhousie Street electric sub- 
station of the Glasgow Corporation Electricity Department, 
which contains a large number of transformers and rotary 
converters, and the Port Dundas generating station of the 
Glasgow Corporation Electricity Department, which contains 
over 8,000 I. H. P. of engines and dynamos of various makes 
and sizes, Babcock boilers working at 200-lb. pressure, with 
chain grate stokers and superheaters, special combined 
current and volt recorders for all the feeders, and several 
other features of interest; then to the annual dinner, held 
at the Windsor Hotel, and to which we shall refer next 
week, 


Personal.—Mr. Nelson, who has completed his engage- 
ment with the Shanghai Municipal Council as manager of 
their electrical works, was recently honoured with a send-off 
dinner at the Astor House. Mr. Nelson’s successor, Mr. 
Aldridge, had already arrived. Among the many Kungpu 
officials who graced the occasion with their presence were 
some of the obstructive bureaucrats who, we understand, 
have done their best to make the Corporation works a 
partial success only. It seems that Shanghai is by no means 
free from the troubles which characterise municipal control 
ut home. | . 

With reference to our last week's statement concerning 
Mr. L. P. Greig, he asks us to state that he was not assistant 
inspector of mains at Edinburgh, but simply assistant instal- 
lation inspector under the superintendent of mains. 

Mr. A. J. Ostler, of West Ham electricity works, has been 
appointed to the post of charge engineer at Bristol. 

Mr. W. W. Alston, of the Bury Corporation electricity 
works, has secured the appointment of assistant electrical 
engineer at King's Lynn. 

Mr. C. Carew (Gibson has been appointed district 
superintendent of the County of London and Brush Pro- 
vincial Electric Light Company's North London district. 
The appointment includes the control of the whole of the 
company's system of mains and sub-stations on the north 
side of the Thames. 

Mr. O. M. Jonas, who has been seriously ill for some 
months, has resigned his position as electrical engineer to 
the Dewsbury Corporation. Mr. Jonas went to Dewsbury 
in May, 1898. 


(Continued. on page 1069.) 
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THE KENSINGTON AND THE NOTTING 
HILL COMPANIES’ JOINT ELECTRICITY 
| | WORKS. 


ABOUT two years ago the Kensington and Knightsbridge 
Eleetric Light Company, requiring a new generating 
station to meet the increasing demand in their district, 
and not finding a suitable site within their area of 
supply, decided to acquire land outside the area. A piece 
of land at Wood Lane, comprising about 13 acres, had 


WaGon ON TIPPING PLATFORM. 


been purchased by the Kensington Vestry for use as a 
depót, and the Vestry was approached on the question of 
selling a portion of this. About the same time, the Notting 
Hill Company was also looking out for a site for new works. 
The negotiations with the Vestry ended in a decision to 
erect joint generating works for the two companies, 
on part of the Vestry’s land, and in due course, 
the Kensington and Notting Hill Electric Lighting 
Companies’ Act, 1899, received the Royal Assent on July 
13th, the companies being authorised to purchase the land 
and to erect and work generating stations, and to lay mains. 

As the Wood Lune site is about 2 miles away from the 
Kensington Company’s district, and about 1 mile away from 
the Notting Hill Company’s works, it was decided to adopt a 
high pressure system of supply, and the three-phase alter- 
nating current system was selected as the most suitable. 
The current is generated direct in the alternators at 5,250 
volts, is distributed to each company's district by separate 
cables laid underground, and is converted to direct cur- 
rent by motor-generators in sub-stations. 

The works are controlled by a committee of management, 
consisting of two directors of each com- 
pany, and advised by the engineer of 
each company; the joint engineers 


are Messrs. H. W. Miller, M. I. C. E., 
M. I. E. E., of the Kensington and 
Knightsbridge E.L. Company, and 


G. Schultz, A. M. I. E. E., of the Not- 
ting Hill E. L. Company. 

As soon as the Act was obtained the 
drawings of the new works were com- 
menccd. The design of the works, 
specifications and details of the ma- 
chinery, the construction of the works 
and the ercction of the plant, were 
undertaken by Mr. Miller, with the 
help of part of the staff of the 
Kensington Company, Mr. C. M. 
Bennett, who is now the resident 
engineer, and Mr. S. F. Weston, now 
assistant engineer, giving:; valuable 
assistance. 

The land was acquired by September, 
1899, and a road-way constructed to the 
site was soon available. 

The excavations for the building 
foundations were commenced on December 17th, 1899, by 
men employed by the companies and under the direction of 
Mr. Bennett; in this way time was saved pending tke 
placing of the building contract. 


The work throughout has been carried on with great 
speed ; so much so, that in spite of the usual delays caused 
by the various contractors, the first engine and alternator 
were used for testing cables on October 20th, 1900, and 
current was sent through to Kensington on October 23rd, 
only 10 months from the time when the ground was first 
excavated. 

The following list gives the names of the directors and 
officials, and of the contractors for the work :— 


Members of the Committee :— 


Sir F. Bramwell, Bart ! cts 
R. W. Wallace, Esq , K.C. |. and K.E L. Co, Limited. 
A. E. Franklin, Esq. "NE 
1 | NELELL. Co., Limited. 
Joint Secretaries :— l 
R. S. Erskine, K. & K.E.L. Co., Limited. 
R. G. Rawkins, N.H.E.L. Co , Limited. 
Consulting Architect :—John Slater, Esq., F. R. I. B. A. 
Clerk of Works :—A. Langton. 
Contractors :— 
Builders ... J. Smith & Sons, Ltd., Sth. Norwood. 
Boilers Babcock & Wilcox, Limited, London. 
Engines ... Willans & Robinson, Limited, Rugby. 
Alternators Maschinenfabrik Oerlikon,“ Switzer- 
land. 
Exciters ... Thos. Parker, Ltd. 
Steam pipes Stewart & Menzics, Ltd., Glasgow. 
Pumps Pulsometer Company, London. 
Cranes Marshall, Fleming & Jack, Mother- 
well. 

Switchboards . . O. Berend & Co., Limited, London. 
Coal and ashes plant ... Graham, Morton & Co., Ltd., Leeds. 
Water tank .. Stanton Ironworks, Nottingham. 
Condensers and pipes ... Korting Bros., London. 
Steelwork xe .. Dorman, Long & Co., Ltd., London. 
Roofs... St. Pancras Iron Company, London. 
Chimney... Myles & Warner, Stalybridge. 


Railway plant in 
Water softener ... 


Kerr, Stuart & Co., Stoke-on-Trent. 
Doulton & Co., Limited, London. 


Economisers "m E. Green & Son, Ltd., Manchester. 
Tipping platform W. Renshaw & Co., Stoke-on-Trent. 
Weigh bridge W. & T. Avery, Limited, London. 
Accumulators ... .. Hart Accumulator Co., London. 


Feed pipes, small steam } J. Aird, Great Bridge. 


pipes, &c. 
Templer & Ranoe, Coventry. 


Valves . 
Electric motors Bruce Peebles & Co. and J. H. 
Holmes & Co. 


Excavations and concret- 


ing for foundations, cool - , 
ing pond, flues, ashes K. & N.H.E.L. Companies. 
tunnel, subway, &c. 


The area of the land acquired is 3} acres. It is situated 
in the parish of Hammersmith, and is bounded by, on the 
north, the Kensington Borough Council's depot; on the 
south, the coal depots of the G.W. and the L. N. W. 


CooLIna POND. ! 


Railways; on the east, the West London Railway ; and 

on the west, the Central London Railway depót. Access 

by road is provided from Wood Lane, and by rail from a 

siding into the works. | 
G 
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The site is large enough to accommodate 20,000 H.P. in 
two works, each containing 10,000 H.P., together with cool- 
ing ponds for the condensing water, two chimneys, econo- 
misere, and other out-buildings. The present building 
represents the first half of one of the two works, and is 
designed to contain plant for 5,000 H.P. The accompany- 
ing plan and cross-section show the general arrange- 
ment of the buildings and machinery, and the provision 
that has been made for future extensions. ' 

The cost of the land, works, plant, Act, joint mains, and 
other expenses will amount to £100,000. 

A single line from the railway enters the land of the 
Kensington Council ; here it connects with two lines, pro- 
vided for the joint use of the Council and the companies. 
On the companies’ land the two main sidings have a length 
of 650 ft. each, and could accommodate 30 wagons on each. 


are Peruse Ba TCROU09 


PLAN OF WORKS. 


SECTION OF WORKS. 


Secondary sidings of about 750 ft. run allow of shunting 
operations, for delivering machinery into the engine house 
and to the boiler house, and coal to the coal-handling plant. 

The sidings are substantially built with standard railway 
plant and rails; the points and switches were made up by 
Messrs, Kerr, Stuart & Co., of Stoke-on-Trent, and were laid 
by the companies’ men under the supervision of a foreman 
from the contractors. A small locomotive by Messrs. Kerr, 
Stuart & Co. is used for shunting; a locomotive house has 
been provided. 

Twenty 10-tons capacity coal wagons have been purchased, 
each provided with one end door; these are taken one at a 
time, and passed over a weighbridge of 20 tons capacity, by 
Messrs. W. & T. Avery, Limited, on to a turntable, where 
they can be turned round if necessary, then on to a special 
tipping platform, shown in one of our views; the wagon is 
tipped up, the end door opened, and the contents shot intoa 


steel receiver, the whole operation occupying a minimum of 


time and saving handling the coal. 

The chimney has been designed to deal with the flue gases 
from boilers of 10,000 H.P. capacity, and is therefore large 
enough for the first works when extended to double the 
present size. It is 230 ft. high, and 210 ft. above the estate 
level. It is circular, and without ornamentation ; the bore 
is 11 ft. 

The excavation was taken down 26 ft. until the hard 
blue clay was reached, this depth being 13 ft. below the 
standing water level, so that pumping day and night had to 
be resorted to. A cement concrete block was then 
put in, measuring 36 ft. square x 10 ft. thick. On 
this foundation the .footings were built, consisting of 
28 rings of London stock bricks in blue lias lime mortar. 
The shaft commences at a depth of about 9 ft. below 
estate level, and is provided with two arched openings, one 
for the present boiler flues and one for the future extensions. 
The stock brickwork is carried up to the estate level ; after 
this the outside courses are constructed with red radiating 
bricks from the Highbroome brick works, near Tunbridge 
Wells. Up to the height of 170 ft. above ground the 
“chimney bond” is used; above this “old English " bond 
is used, and the top 20 ft. of 14-in. work is built in cement 
mortar instead of lime. The outside diameter varies from 
29 ft. at the bottom to 13 ft. 4 in. at the top. "The fire- 
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CnuIMNEY SHAFT. 


brick lining and air space extends to a height of 40 ft. from 
the bottom. 

The cap is of terra-cotta, and is of special shape to deflect 
upwards the wind striking the cap, and thus to prevent the 
wind from beating down the gases coming out of the chimney. 
The good effect, of this is very marked on the draught-gauge 
when a strong wind is blowing. 

There is a notable departure from ordinary practice in this 
chimney—namely, that the bore is kept to 11 ft. throughout, 
and is not reduced by the firebrick lining, as occurs in 
all the examples of modern chimneys, the drawings of which 
were examined by Mr. Miller when designing this chimney. 
The cross-section above shows the effect of this at 
the point where the firebrick lining stops. 

Work was started on October 23rd, 1899; the brickwork 
was commenced on January 29th, 1900, and was finished 
on September 19th, 1900. 
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The lightning conductor consists of two copper bands 
1j in. x ] in, four copper earth-plates, and six gold- 


SECTION OF BOILER. 


plated copper points with a copper ring round the top of 
the cap. 

Two seta of economisers have been provided in separate 
flues, with by flue between them. 
They are of the standard type made by 
Messrs, E. Green & Son, Limited, of 
Manchester and Wakefield, and there 
are 320 pipes in each. Space has been 
provided for doubling the number of 
pipes. The scrapers are driven by 
two electric motors. 

A water-softening plant, by Mesers. 
Doulton & Co., of Lambeth, to treat 
continuously 1,500 gallons per hour, is 
fixed at the end of the economisrer 
house. Water can be obtained either 
from the Grand Junction Water Ccm- 
pany or by pumping from a well; for 
the latter purpose a 3-throw pump and 
electric motor is provided. Softer ed 
water to the amount of 200, (00 
gallong can be stored. 

A cooling pond measuring 100 ft. 
x 60ft. x 7 ft. deep has been excavated. 
The bottom is in a thick bed of clay; 
it has been lined with cement concrete 
and Callender's bitumen gheeting. Over 
the surface 84 of Messrs. Korting Bros.’ 
jet fountains have been fixed, together 
with the necessary connecting pipes, 
valves and supporta The pond is large 
enough to deal continuously with the 
condensing water from about 2,500 H.P., 
and the water pipes have been put in 
large enough to suit when the pond is 
increased later on to twice its present 
size. The water is pumped to the 
fountains under a head of 15 ft.; 
one of our views shows the sprays in 
operation. The whole of the rain 
water collected on the roofs is delivered 
into the pond. 

The boiler house measures 1 20 ft. long 
by 45 ft. wide; it will hold eight 
boilers, of which number five have 
been fixed. These are shown in the 
adjoining view. 

The boilers, of Messrs. Babcock & Wilcox's manufacture, 
are suitable for a working pressure of 200 lbs. per aq. in. 


The heating surface is 3,654 sq. ft.; there are 162 tubes 
4 in. in diameter by 18 ft. long, arranged in 18 sections nine 
tubea high, and two steam and water drums 4 ft. in diameter 
by 28 ft. long. Each boiler will evaporate 14,000 Ibs. of 
water per hour. 

The furnaces have been specially designed and patented by 
Mr. Miller to obtain smokeless combustion, and the resulta 
are quite satisfactory. The-boiler tubes have been lifted 
up 3 ft. higher than usual, to form a proper firebrick-lined 
combustion chamber directly over the fire, and two firebrick 
arches are used instead of one. Further, the flameplate 
division wall between the furnace and the middle chamber 
has been moved nearer the front of the boiler, so as to raise 
the temperature and get more work done in the middle 
chamber; this also improves the second combustion 
chamber above the tubes, between the firs& and second 
chambers, 

Chain grate stokers are used, having a grate area of 
63 sq. ft. The coal hoppers and other details of; the 
fronts of the boilers have been improved, as the result of 
experiments made on a similar boiler at one of the Kensington 
Company’s works during the past 12 months; Mr. J. F. 
Jones, engineer of the Chapel Place station, suggested and 
designed these improvements. A 5-H.P. electric motor 
drives the shafting for the stoker gear. 

The boiler house roof is constructed with non-flammable 
wood and steel, and is slated outside. Four lurge “ Boyle” 
air-pump ventilators are fixed on the ridge of the roof. 

The coal-handling plant designed by Mr. Miller, in con- 
junction with the contractors, Messrs. Graham, Morton & Co., 
of Leeds, is arranged so as to avoid touching the coal by 
hand labour, from the time it arrives on the railway sidings 
until it goes away again as ashes, After the coal wagon has 
been tipped, and the contents shot into a steel receiver hopper, 


WaTER-TuBE BOILERS AND MECHANICAL STOKERS. 


the coal is taken through an automatic feeder at the bottom 
of the hopper into a bucket elevator, and lifted up to the 


1068 


top of the building over the boiler house; it is then 
delivered on to a push-plate conveyor running the length of 
the boiler house, and over the steel storage tanks. By means 
of doors the coal is allowed to fall into any or all of these 
tanks. The capacity of the seven tanks is 875 tons, giving 


about 30 days’ storage for each boiler. 


EXTERIOR OF WORKS. 


At the bottom of each tank is an outlet, fitted with a shoot 
leading into the hoppers of the chain grate stokers. This 
shoot is of special patented design, and contains an adjust- 
able measuring chamber, with double slide doors, to pass 
4 cwt. of coal;at atime; also the whole shoot is hinged 
near the top, so that it can beswung out of the way when the 
boiler tubes are being cleancd. 

The whole plant will.deal with 30 tons of coal per hour, 
and is designed to suit the second half of the works when 
this is built. Two 10-n.r. electric motors drive the elevator 
and conveyor. 

After the coal has passed through the 
furnace and been consumed, the ashes and 
clinker formed are carried over the end of 
the chain grate and fall into a pit, then 
down a shoot having a door at the bottom, 
and are discharged into the ashes conveyor, 
which is situated in a tunnel formed under 
the boilers. The ashes are carried by the 
conveyor to an elevator and discharged 
into a storage tank, from which they are 
empticd into a railway wagon or cart as 
required. The ash conveyor and elevator 
are both driven by one 15-H.P. motor. 
Some of our views show parts of the coal- 
handling apparatus, and a full illustrated 
description will be found on page 326 of 
the present volume. 

Two main flues have been constructed 
under the boiler house floor; the branch 
flue from each boiler is taken into one or 
other of these, Each pair of boilers is 
connected to alternate ‘flues, so that one 
of the flues can be cleaned whilst the 
other one is in use. 

The feed pipes are of lap-welded steel 
and. iron, with flanges forged on solid, 
also some have screwed-on flanges ; these 
were made partly by Messrs. Stewart & Merzies and 
partly by Mr. Joseph Aird, 

A 5-in. bore pipe is taken from the pumps to the 
economisers, and the return is by two 4-in. bore pipes 
running the length of the boilers, with a branch off each pipe 
to each boiler. There is also a by-pass pipe direct from the 
pumps to the boilers. The suctions and deliveries are in 
duplicate. — Alltee-picces have been specially designed by 
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Mr. Miller to reduce obstruction to the flow of water and to 
prevent shock to the pipes; as shown in the section om 
p. 1067, the area is considerably increased and the corners 
rounded off. 

Over the boilers two cast-iron tanks arefixed, which measure 
112 ft. long x 16 ft. wide x 6 ft. deep, and will hold about 
55,000 gallons of water. These tanks 
give the necessary head of water required 
by the Korting ejector condensers fixed 
on the engines. The tanks are filled by 
one of the circulating pumps, the steam 
valve on the pump being controlled by a 
float in the tank. At the time of full 
load on allthe engines the tanks contain 
half an  hour's supply, allowing ample 
time for starting up a spare pump should an 
accident occur to the one in use. 

The pump room, situated next to the 
boiler house, contains six pumps, made by 
the Pulsometer Engineering Company, 
of Nine Elms, London, S.W. They are 
all direct-acting, compound steam-driven, 
and exhaust into two feed-water heaters. 

Three of the pumps are for boiler 
feeding against 200 lbs. pressure, and have 
a capacity of 4,000 gallons per hour each. 
The other three are for low pressure 
service, dealing, one with the circulating, 
and one with the cooling water; the 
third pump is common to both services and 
is a spare. The capacity of each pump is 
100,000 gallons per hour, and the head of 
water to pump against is about 20 ft. 

Steam is supplied through a ring main 
connected both with the boilers direct and with the 
engine house main pipe. 

The steam pipes are of lap-welded steel, with iron flanges 
welded on solid with the pipe; the tee-pieces are of wrought- 
steel rivetted to the pipes. "The sizes of the pipes have been 
kept as small as possible, being calculated to allow of a drop 
of steam pressure of 1 Ib. per sq. in. per 100 ft. rum, 
There is only one main pipe, of 7-in. bore, this being in the 
engine house; branches from the boilers a are 5- in. bore and 
branches to the engines are 4-in. and 5-in. bore, The 


CIRCULATING AND FEED PUMPS. 


length of the pipes has been kept as short as possible. 
Sectional valves of Messrs. T' empler & Ranoe's make, with 
steel bodies, are provided for dividing up the boilers and 
engines, A 3-in. bore pipe in the boiler house, with branches 
to each boiler, provides an auxiliary service to the steam 
pumps. The boiler stop valves are also non-return valves, 
of Templer & Ranoe’s make. The boiler blow-off pipes 
have double (concentric) plug cocks and non- return valves 
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of Dewrance's make, the lutter being to Mr. Miller's design. 
The steam pipes are covered with Messrs. Snowdon's 
special asbestos pipe covering, 2 in. thick, this material 
having come out best at a series of trials made by Mr. 
Miller on various coverings, Thermoscopic loop steam traps, 
with Delta metal valves and seats, are used in the steam 
ranges. 
(To be conlinued.) 


NOTES. 


(Continued from page 10641.) 


The Swansea Contracts.—As we go to press the follow- 
ing communication comes to hand from the International 
Electrical Engineering Company, of Clun House, W.C. :— 


Iam surprised to see a note in your last week's issue in which 
Mr. Cawthra criticises Messrs. Kincaid, Waller & Manville's recom- 
mendation of my firm'stender. I hasten to inform you that all our 
machines are provided with bolts and screws in accordance with 
Whitworth standard gauge. Our machinery has been at work in 
the leading iron and steel works, shipbuilding yards, &c., in this 
country for the last 10 years}; in fact, we believe we can 
claim to have supplied plant to more works of this character 
in the United Kingdom than any other firm, and no 
question has ever arisen with regard to our methods of manu- 
facture or the quality of the machinery. Regarding spares, &c., 
we hold in London a stock of brushes, brush-holders and such like 
parte which are likely to be wanted at short notice. In any case, 
our works are only about as far from London as Swansea is, and we 
are a unique firm, in that we manufacture every part of the plant 
ourselves, and so are quite independent of otbers for supplies. To 
show how our manufactures are appreciated, we may mention that 
we have now in hand important contracts for the Corporations of 
Hull, Bray, Bristol, Dundee, Colne, &c., besides a complete three- 
phase transmission plant for the British Xylonite Company, and 
smaller contracts too numerous to mention. We are especially 
expert in the class of apparatus required for Swansea, and the fact 
that we gave the fullest information and good drawings to the con- 
sulting engineers, no doubt weighed greatly in our favour. We 
make switchboards with the apparatus at the back in the ordinary 
way, or with all apparatus and connections at front on the cubicle or 
pigeon-hole plan. Some engineers like them one way, and some 
another—it is immaterial to us, which, way we build the boards.— 
For the International Electrical Engirfeering Company, E. Kilburn 
Bcott, engineer and manager for United Kingdom and Colonies. 


Street Opening.—In the House of Commons, on 13th 
inst., Sir H. Vincent asked the Secretary for the Home 
Department if he had observed the inconvenience and loss 
of time and money to which the people of London were 
gubjected by the way in which numerous authorities in the 
same area resorted to the consecutive taking up of the most fre- 
quented streets. Could he state how many London authorities 
had this privilege for gas and electric lighting, telephonic 


and telegraphic communication, paving, drainage, water. 


supply for domestic use and hydraulic power, and other 
purposes; and would he consider the possibility of bringing 
all these bodies and companies under one licensing head 
which should have control of the taking up of the streets? 
Mr. Ritchie, in reply, said that he was unable to give figures, 
but the number of bodies, both local authorities and trading 
companies, who had obtained from Parliament powers of 
breaking up the streets was large, and he agreed that very 
considerable inconvenience often resulted from the exercise 
of these powers. Recently, of course, the evil had been 
aggravated by the operations on behalf of the Post Office in 
connection with telephones, which were, he hoped, drawing 
to a conclusion. He would be very glad if any -remedy 
could be found; but, so far, he was afraid that he had not 
seen any proposal that would be practicable and meet the 
case. ! 


Appointments Vacant.— shift engineer is required 
for the Walsall electricity works. An assistant teacher of 
electrical engineering is required for the Bolton Technical 
School at £120 per annum. A second assistant of mains 
(£100 per annum) is wanted for Edinburgh. "The Welling- 
ton (New Zealand) Council wants an electrical engineer with 
tramways experience. The Committee of the Manchester 
School of Technology will shortly require a head of the 
physics and electrical engineering department at £500 per 
annum. A shift engineer at £100 per annum is required 
for the Huddersfield tramways power station. See Official 
Notices á to-day. 


A Whistling Arc.— Mr. Frank C. Daniel states in the 
Scientific American that “some very interesting experiments 
have been recently performed at Dickinson College by Mr. 
Charles C. Dunning on the effect of rapid variations in the 
current of a direct-current arc. In December last it was 
demonstrated by Mr. W. Duddell, before the Institute of 
Electrical Engineers, that, when the current of an arc varied, 
a contraction or expansion of the vapour column resulted. 
When the variations were sufficiently rapid, musical notes 
and articulate speech could be produced. To demonstrate 
this interesting phenomenon, Mr. Dunning used an ordinary 
arc lamp furnished with a current of 10 amperes. "The arc 


LINE WIRE 


was shunted through a one-third M.F. condenser and the 
secondary coil of a telephone transmitter. "The primary coil 
was placed in circuit with a transmitter and a storage battery 
of two cells. The above diagram will show the connections. 
The transmitter was placed in a distant part of the building. 
When the arc was lighted and a tuning-fork was held in 
front of the transmitter, the note was reproduced by the arc. 
The best results were obtained by whistling into the trans- 
mitter. By this means the arc was made to whistle a tune, 
which it did perfectly, reproducing every note loud enough 
to be heard at a distance of 20 or 80 ft. When the trans- 
mitter was spoken into, sounds were produced by the arc, but 
it was difficult to distinguish any words. "The experiment is 
easily performed, and is very well adapted to the lecture 
table." The above arrangement is very similar to that 
used by Mr. Duddell. | 


Name and Fame.—The United States now boasts its 
Hall of Fame. The building is the gift of Miss Helen 
Gould, is erected at the University of New York, and has 
cost about £20,000. Its purpose is described by a trans- 
Atlantic exchange as being ** intended to contain memorial 
tablets and busts of great Americans, and the selections are 
made by vote, the electors being themselves a chosen few, 
leaders in every department of intellectual activity." There 
are only 29 names now on the bronze tableta, each of which 
measures 10 ft. long x 1 ft. high; but it is stipulated under 
the terms of the gift that 150 names are to be honoured by 
the year 2,000. The Electrical World is not slow to boast 
that every name now on the tablets is a worthy one, which, 
* of course, is more than can be said of the ‘immortals’ 
distinguished in Westminster Abbey, St. Paul’s Cathedral," 
and other places which our esteemed contemporary names. 
But why “Of course?” We wonder how many of the 
* immortal " 29 “ Americans" were of English or European 
extraction? Surely our confréres have not formed a trust 
covering worthy names? Their present capacity for 
^ breeding ” (we use the New York writer's own term) men 
of real worth is not overwhelmingly great. They must, 
however, turn out 121 within the next 99 years. 


A Stoppage at Rheinfelden.—The huge water-power- 
driven electric power station at Rheinfelden was brought to 
a stand a few days ago owing to a curious and unusual cause. 
After a long period of dry weather sudden storms occurred 
in the Foehn Mountains, and before the hydrometric service 
of the station could take the necessary precautions, the 
water flowed along in torrents to the station. With the 
water came large quantities of branches, dead wood, and 
leaves, which were caught by the screens at the mouth of 
the conduits leading to the turbines. So great was the 
collection that it quite closed the screens, and the water 
quickly rose to a height of over 6 ft. There was no help 
for it but to stop the turbines and lower the water-gates to 

nd of the screens being cleared of the blocking leaves and 

ranones. 
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The Steel Trust, —Reuter's agent at Philadelphia quotes 
the North American as saying :—** British capitalists have 
come to America with a view to buying up all good steel 
companies outside the Morgan Steel Trust. They may hold 
and work the plants, resell one or all of them, or merge the 
companies into a second Steel Trust in opposition to the 
United States Corporation.” 


Wircless Telegraphy in the Navy.—The introduction 
of wireless telegraphy in the Navy has created a new want 
in the shape of specially traincd telegraphists. At present 
these operations are carried out under the supervision of the 
torpedo lieutenant, who almost invariably is present during 
the transmission of signals, if he does not actually work the 
key himself. Signalmen in the Navy go through a course 
of ordinary telegraphy, and are familiar with the circuits 
uscd in connection with the Morse key and sounder, but 
they are not electricians, and very many of them simply 
learn to make the connections by rule of thumb, understand- 
ing little or nothing about the construction of the various 
instruments they use. Some of the parts of the wireless 
telegraphic apparatus are very delicate and require exceed- 
ingly fine adjustment, so that it is hardly fair to expect a man 
who has been used to bending on flags, and working sema- 
phore arms and stoutly constructed flashing lamps at 
great speed, to treat the wireless instruments with the 
same respect as if he had been traincd to that sort 
of work. The present staff of  signalmen is by 
no means too large for a ship with the fleet, 
especially during manoeuvres, when a continuous stream of 
signals is passing through their hands, and when a slight 
mistake may throw the squadron into confusion. Speed, 
accuracy, and a thorough knowledge of the signal books is 
wliat is wanted on the bridge, and for this a very thorough 
training is necessary, so that the signal branch of the 
service has quite enough to do in keeping itself efficient, 
withont making additions down below in the telegraph 
room, where the receiving instruments record the dots and 
dashes upon a strip of paper; and where it i8 necessary to 
work the key slowly and distinctly, the knowledge of the 
signalman is a minor detail. Anyone can be taught to 
make and receive Morse signals fairly slowly in a week or 80, 
and the accuracy of long-distance signals cannot be of such 
immediate importance as those performed on the bridge, 
where a signal to alter course wrongly interpreted, may 
result in a collision, What is really wanted in the telegraph 
room is a thorough knowledge of electricity and its 
behaviour, and a certain amount of mechanical skill 
for making repairs and adjustments. If the torpedo 
officer can rely upon the technical knowledge of the 
telegraphist on watch at the wireless telegraph to some 
appreciable extent, he is far more free to attend to his 
other duties, and exercise a general supervision over the 
whole. Wireless telegraphy is at present only in its 


infancy, but it promises to take a very prominent part in. 


the Navy, and once the problem of tuning out all other 
stations but the one called up is solved, there is little doubt 
that a special staff of men will be carried in each ship, whose 
duty it will be to attend solely to the wireless telegraphic 
system. 


Marriages.— Mr. J. B. Braithwaite, jun., was married on 
June 1th at the Friend's Meeting House, Harlesden 
Lane, N.W., to Margaret Grace Moscrip, of Morebattle, 
Kelso, N.B. 

At Christ Church, Woking, on the 4th inst., Mr. Jas. 
Geo. McLean, manager of the Woking Electricity Company, 
was married to Miss C. L. Battrick, second daughter of 
Wm. Battrick, Esq., of Woking. The company’s staff and 
employés presented the groom with two handsome wedding 
gifts. 


Central Technical College Old Students' Associa- | 


tion.—The fourth annual dinner of the Association of Old 
Students of the Central Technical College will be held at the 
Restaurant Frascati, Oxford Street, on Wednesday, July 3rd, 
at 7.50 p.m. Prof. O. Henrici, F.R.S., President of the 
Association, will take the chair. Tickets (price 6s.) can be 
obtained on application to the hon. secretary, Mr. Maurice 
Solomon, 12, Edith Road, West Kensington, W. 


Lightning Conductors.— The Electrotechnischer Verein 
of Berlin, have issued a series of regulations for the pro- 
tection of buildings from lightning. When the subject was 
discussed before the Society there was found to be a great 
difference of opinion on many of the rules proposed by the 
committee, with the result that the rcsidue on which ail the 
members were agreed, contained little that was not already 
generally known and accepted. "The only novel idea which 
they appear to have adopted, was a suggestion of Herr 
Findeisen, that the structural metal work of buildings 
might be used to replace, in whole, or in part, the special 
metal conductors, usually affixed to buildings by the 
lightning rod man. "The adoption of this principle would 
lead in many cases to a considerable reduction of the cost 
of protecting buildings against lightning. The Society 
recommends the multiplication both of the upper terminals, 
and the earth plates in the case of large buildings. "That 
follows from the lateral repulsion of varying currents, and 
has, we believe, been recommended before. Sub-divided con- 
ductors of iron should be not less than 50 mm? in section, 
and when solid, not less than 100 mm’, For copper, half 
these sections is sufficient ; for zinc, one and a half ; and for 
lead, four times. All joints in conductors should have as 
large a surface as possible ; if not welded or soldered, the 
contact surface should be not less than 10 cm?. To keep 
conductors efficient, they should be frequently inspected by 
an expert; it should not be forgotten to note whether 
changes made in the buildings require corresponding 
modifications in the arrangement of the conductors. 


Standardising Iron and Steel Sections,—A com- 
mittee has recently been appointed by the Institution of 
Civil Engineers, with the support of the Institution of 
Mechanical Éngineers and Naval Architects, and of the 
Iron and Steel Institute, to consider the advisability of 
standardising the various kinds of iron and steel sections, 
and if found advisable, then to consider and report as to the 
steps which should be taken to carry such standardisation 
into practice, The committee is composed as follows :—Mr. 
James Mansergh, Pres.Inst.C.E., Sir Benjamin Baker, 
K.C.M.G., Sir John Wolfe Barry, K.C.B., Sir Frederick 
Bramwell, Bart., Sir Douglas Fox, Mr. G. Ainsworth, Mr. 
William Dean, Mr. A. Denny, Mr. J. Allen McDonald, Mr. 
E. Windsor Richards, Mr. James Riley, Prof. W. C. 
Unwin, F.R.S., and Dr. J. H. T. Tudsbery (hon. secretary). 
Mr. Leslie S. Robertson, M. Inst. C. E., of 28, Victoria Street, 
S.W., has been appointed secretary to this committee, which 
has already commenced its work by taking evidence 
tendered by engineers, manufacturers and contractors, 
bearing upon the subjcct of the inquiry, 


4 10.000-volt Shock. — Our New York namesake records 
in the last issue to hand that on May 30th, at Hartford, 
Ct., a nine-year-old boy, named Arthur Budds, got hold of 


the transmission-line cables which bring in power for the 


electric light company in that city at a pressure of 10,000 
volts alternating (60 cycles) and received a tremendous 
shock, sufficient to burn his hands very severely and to 
render him apparently dead when he was finally rescued. 
After. working over him for some time with. artificiel 
respiration he regained consciousness and began to breathe 
naturally. He is progressing steadily toward complete 
recovery." Our contemporary adds: —“ It will be noted 
that he got a shock over five times as powerful as that 
which is used in this State for the execution of grown-up 
criminals. Comment further is entirely unnecessary.” 


Electric Motor Car Run.—A long distance run was 
accomplished’ by an electrical vehicle belonging to the 
British and Foreign Electrical Vehicle Company, Limited, 
on ‘Tuesday last week. - The car employed is a large one, 
fitted with two Krieger electric motors, one to each of the 
front wheels, The battery is said to be of an improved 
type, but no information is as yet available as to its features, 
size, and capacity. Leaving London in the morning a run 
was made to Reading and back, and then to Balham, the 
distance covered on one charge of the battery being 911 
miles, or about six miles more than M. Krieger -accom- 
plished about a fortnight ago on his run from Paris to 
Nantes and back. | 


— 
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Röntgen Rays and Electric Light Treatment.— 
The letter to which we referred in our last issue was followed 
by a rejoinder in the Zmes, from the pen of Mr. Sydney 
Holland, chairman of the London llospital :— 

I have seen the letter in the Times signed by the surgeon of the 
I,ondon Skia Hospital, with which I imagine the rest of his staff 
will hardly agree. The gist of the letter is to disparage the cure 
of lupus as carried out at the London Hospital and started tzere by 
her Majesty Queen Alexandra, and to exalt the method of treat- 
ment of this fell disease by the Roatgen rays as carried out at his 
hospital. It may be bold of a layman to reply to a professional 
man on a professional matter, but as your correspondent has had no 
experience of tbe Finsen rays perhaps I may do so with more con- 
fidence. First, I may say that the treatment of lupus by the Finsen 
light isto be discussed at the meetiug of the British Medical Asso- 
ciation at Cheltenham in August next, and its treatment by the 
Röntgen rays has already been discussed at a recent meeting of the 
Rontgen Ray Society. There is nothing new in the treatment of 
lupus by the Roentgen rays, a large number of suitable cases being 
thus treated daily at the London Hospital and at other hospitals 
for both lupus and rodent ulcers. This treatment was inaugurated 
long before the Finsen light was introduced. We have given up 
using the Rontgen rays in the majority of cases at the London 
Hospital, as we have found, from actual experience, that the Finsen 
treatment is far superior, and is, therefore, worth the greater 
expense and the intinitely greater trouble. When the disease 
affects the interior of the nose and mouth then the Rontgen rays 
must be used, as the Finsen method cannot be applied. If I may 
enter into technicalities I may say that, so far, there is no evidence 
that the Rontgen 1ays are germicide, whereas the rays used in the 
Finsen treatment are powerfully so. Lupus being a bacterial 
disease, theory would therefore suggest that it would more likely 
be successful than the Rontgen rays, and this has been found so in 
practice. The only disadvantage of the Finsen treatment, in addi- 
tion to the expense, is the leugth of the sitting—an hour at a time. 
Your correspondent ignores the fact that the use of the Rontgen 
rays is not unattended with risk. As to the expense, it would 
hardly be becoming in me if I were not to end this letter by asking 
all who care to aid people so terribly afilicted to help us to do so. 


Preparation of Calcium Carbide from Siliceous 
Materials,—Dr. Rathenau, of Berlin, has taken out an 
Austrian pateut for a process of manufacturing calcium 
carbide of reasonable purity from materials loaded with 
silica by making use of the property which certain metals 
possess of combining with silicon in the electric furnace. 
Thus, when a mixture of 60 parts of anthracite containing 
25 per cent. of silica is smelted electrically with 56 parts of 
lime and 28 parts of metallic iron, a carbide of good quality 
is produced, while a ferro-silicon containing 20 to 25 per 
cent. of the latter clement rests on the top of the solidified 
carbide and can be easily separated from it. This ferro- 
silicon is also capable of finding employment in the arts. 


The Theory of the Wimshurst Wachine.—M. Bordier in 
a note presented to the Academie des Sciences on March 25th, 
and published in Z' Elecfricien, propounds a new theory of the 
machine with oppositely rotating plates which is usually 
associated with the name of Wimshurst. The particular 
variation of this machine he experimented with was that 
associated with the name of Bonetti, the peculiarity of which 
is that there are no tinfoil sectors on the rotating plates. 
The remarkable discovery that M. Bordier has made is that 
this machine, after it has been excited, will continue to work 
after the neutralising rods have been removed. The output 
in the latter case is one-third less than when the neutra- 
lising rods are present. M. Bordier attributes this peculiar 
action to the iufluence of the charges on the electrodes of the 
machine, but we imagine the true explanation is to be found 
in the experiments of Holtz (ogy.-Ann., Vol. 180, p. 128), 
where he shows that when a glass surface highly charged 
with elcctricity is discharged by points, it takes on a charge 
of the opposite sign. ‘This is due to the influence of the 
charge on the glass surface approaching the points. The 
discharging combs of a Bonetti machine must, according to 
Holtz's experiments, reverse the electric charge on the plates, 
aud in this way perform the same function asthe neutralising 
rods which can, therefore, be removed without stopping the 
working of the machine. This action is, however, not so 
effective as that of the neutralising rods, and we imagine the 
machine would in the course of time lose its excitement. 


Royal Society.—A mong papers read yesterday (‘Thurs- 
day) was one by Mrs. II. Ayrton on *The Mechanism of 
the Electric Arc.” 


The Pan-American Exposition,—One of the pretticrt 
pieces of decoration in connection with the interior of the 
Pan-American Exposition buildings is that in the grand 
dome of the Electricity Building. The colour of the decora- 
tions in this magnificent and beautiful structure are cream, 
light green and heliotrope. Tarltan drapery is the material 
used, and high up in the dome, right over the Westinghouse 
exhibit, a canopy top is formed, the beautiful drapery 
stretching out in graceful form to all sides from a common 
centre. Midway between the floor and the top of the dome . 
four great signs of the Westinghouse Company are placed, 
one on each side of the square occupied by their exhibit. In 
these signs there are a total of nearly 1,000 incandescent 
lamps, the effect being attractive and beautiful in the 
extreme, It is worthy of note that the beautiful decoration 
arranged for the dome of the Electricity Building is to be 
seen in all its grandeur by night as well as by day, as it is 
lighted by Nernst lamps. In the dome there are about 100 
of them representing, approximately, about 45,000 C.P. 


Behrs Mono-Rail System for the South-Eastern 
Railway.—In an interesting article “From a Corre- 
spondent,” the Zmes shows how the South-Eastern Railway 
directors propose facilitating their service by the adoption of 
the mono-rail between Cannon Street and London Bridge 
stations, We quote the following extracts as explaining the 
necessity that exists for improvement, and the details of the 
scheme so far as it is matured at present :— 


Travellers by the South-Eastern Railway will be glad to learn 
that the directors are proposing to effect a radical alteration in the 
method in which Cannon Street Station is worked. At present, 
although structurally a terminus, it is treated as though it were a 
wayside station between Charing Cross and the country—that is to 
say, most of the trains which depart from and arrive at Charing 
Cross make it a place of call. This arrangement is a fruitful cause 
of delay, for not only has each train to have a newengine attached 
to it, but on its way in and out it inevitably fouls lines which would 
otherwise be free to accommodate other traffic. If the trains were 
few in number this would not be of much moment, but, on the con- 
trary, they are exceedingly numerous, and the organisation required 
to work them at all 1s 80 delicate that the slightest mishap is enough 
to throw the whole machine out of gear. Briefly, the remedy 
which the directors have in mind is the partial abolition of Cannon 
Street as a wayside station, and the treatment of it as the termiuus 
of a branch line, which it really is. Charing Cross, which is to be 
greatly enlarged, will then become the true terminus of the line, and 
the greater number of trains will run direct there from London 
Bridge without undergoing the cumbrous process of entering and 
backing out of Cannon Street. Some trains will continue to run 
direct to Cannon Street, as at present, and of course the local service 
between it and Charing Cross must be maintained, but it will be 
served largely by a local service from London Bridge. This will be 
conducted, not by steam on the existing rails, which, however, will 
be preserved substantially as they are now, but by electricity on the 
Behr mono-rail system, the track for which will be carried above 
the present lines at a height sufficient to clear the tops of the 
carriages below. All the details of the scheme are not yet settled, 
and the plans, though they are in hand, are not yet complete, but 
the general idea is to make the mono-rail track enter Cannon Street 
at one side of the bridge and, sweeping round in a curve, leave by 
the other. At London Bridge the construction will be similar; 
hence the trains will be able to run round and round continuously 
without any delay for changing engines or shunting, and quite 
independently of the traflic going on below them on the ordinary 
rails. In this way it is considered that a two-minute scrvice, or 
even, if required, a one-minute one, could be easily maintained. 
The stations, both at Cannon Street and at London Bridge, will of 
course be high-level ones, above the present platforms, and will not 
need to be of any very great size with such a frequent service, since 
there will be no time for any crowd of passengers to accumulate. It 
is estimated that the whole cost of the scheme will not exceed 
£100,000 —a sum which should in a very short time be recouped to 
the company by the increased facilities it will gain for conducting 
its traffic. The use which the South-Eastern Railway is thus 
intending to make of the Dehr mono-rail is an example of what will 
not improbably be found its true function as regards existing rail- 
ways. It will be an auxiliary rather than a competitor. 


Stands Scotland Where it Did ?—A correspondent 
writes :—“ To get much out of a Scotchman has long been 
admitted to be almost an impossibility, but the worthy Scots 
of ———— have fairly out-Heroded Herod. A recent 
tenderer, who submitted three guineas for a specification, 
to be returned if unsuccessful, unconditionally, received 
back £3 2s. 8d., 4d. being deducted for the cost of the Post 
Office order. We pity the successful tenderers with this 
party of skinflints. N.B.—Will the town clerk be sacked 
for having omitted to deduct 5d. instead of 4d., the extra 1d. 
being for the postage stamp." 
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The Social Engineer.—One of the most difficult of 
subjects is that dealt with by Dr. W. H. Tolman in Cassier’s 
Magazine under the head of * The Social Engineer,“ a title 
that does not quite fit the subject in hand, which is that of 
housing workpeople and generally treating them as children. 
We use this last expression not quite seriously, but as one 
that expresses fairly accurately the view of all such social 
schemes taken by some people. Our use of the expression, 
in fact, serves to point out the great difficulties inseparable 
from such schemes. "There are many large works that must 
build houses for their employés, because, as at Port Sunlight, 
there are no others to be had. The article contains several 
illustrations of Port Sunlight cottages. In all such schemes 
which include the housing problem there is always the 
danger that the occupation of a company-house in some way 
gives the company a hold on the occupier ; and if we are not 
mistaken, the case of the Pullman Car Company is one 
in point. There was at one time great friction. We are 
inclined strongly to the opinion that by far the best starting- 
point for all schemes of civilising one's employés is to provide 
such facilities at the works themselves as will send a man 
home clean. The arrival of a grimy, dirty man in a clean 
home is likely to have a discouraging effect on the chief 
engineer of that home. We would, therefore, first give a 
man the chance of being clean by doing our duty. We 
would in due time expect him to be clean, and if he failed 
then to come up to the standard we would give him the 
chance again of being dirty—outside our shops. But 
we would not, as so many have attempted and as the author 
illustrates with a case, make any attempt to encroach on the 
hunting ground of the Church by firing off what the author 
calls a religious talk of seven minutes once a week. Men are 
‘apt to resent this, and there is always the danger of doing 
too much, of thinking a certain line of action will be appre- 
ciated, and thus making the men feel obliged to patronise 
ideas which they perhaps feel it politic to appear to like. After 
all, no mátter how good a home may be built for a man, 
it rests with him how it shall be kept, and only the 
naturally tidy people will keep even a model dwelling 
in order. In every country an occasional firm seems 
to be able to hit the right idea, but there is 
nothing in Dr. Tolman's article to point out how it has been 
done at Port Sunlight, at Angin, at the Cadbury works or 
elsewhere, excepting a few details of management of a 
Dutch social scheme. Really well-meant attempts are often 
met with cold suspicion and indifference. This attitude is 
unfair, but we know it exists, and it is for this and similar 
facts that we favour the plan of affording facilities for 
decent civilisation and getting rid of those who do not care 
tolive up to it, for an employer has a right to refuse to 
employ unclean workmen just as soon as he awakes to his 
duty of affording the means to be clean. We know of a 
case in Glasgow where an employer did afford such facili- 
ties, and before a week his filthy workmen had actually 
picked or broken out the glazed tiles in the walls, Such 
experiences are painful, and in all the self-adulation of trade 
unionism we never remember to have seen an instance of 
men being exhorted to ask for decencies, or to treat fairly 
the employers who provided them. There are still, we regret 
to say, workmen who resent being expected to be decent. It 
is only fit and proper to give such men notice to quit. 


Institution of Electrical Engineers,—The annual 
conversazione of the Institution of Electrical Engineers, 
held last Friday at the Natural History Museum, was 
attended by over 1,200 guests, including a large number 
of ladies, and was, as usual, most: enjoyable The 
guests were received by the President, Mr. W. E. 
Langdon, and Miss Langdon and members of the council ; 
among those present were Sir G. Molesworth, Sir H. C. 
Fischer, Sir Douglas Fox, Sir William Crookes, Sir A. R. 
Binnie, Sir H. S. Maxim, Sir W. C. Roberts-Austen, Admiral 
Sir W. Wharton, Profs. H. E. Armstrong, W. E. Everett, Judd, 
J. Reynolds and other distinguished guests, as well as a large 
number of members of the Institution. "The illuminated 
address recently presented to the Institution by the American 
Institute of Electrical Engineers was on view and attracted 
much attention. Music was supplied by the string band of 
the Royal Engineers, conducted 17 Lieutenant J. Zommer. 


“The Sound of Many Waters.“ — The roar of the 
falling waters of the Falls of Niagara is now transmitted to 
New York, Buffalo, and other distant places by long-dis- 
tance telephone in connection with the Bell service. In 
order to accomplish this a, long-distance transmitter has been 
installed in the Cave of the Winds under the Falls. This 
transmitter is enclosed in a small box, and has a megaphone 
attachment to gather the sound of the tumbling waters as 
they plunge over the cliff and break on the rocks below. 
The point where the telephone has been placed is right 
where the thundering waters pour over the precipice in 
frightful fury, and could the users of telephones have trans- 
mitted to them the scenes about the spot they would vies 
rainbow land, for all about the telephone transmitter there 
áre rainbows galore. In the illustration, the light streak iu 
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“THE Sound oF Many WATEBS." 


front of the megaphone is made by a rainbow of great 
beauty. 
is seen standing on a ledge of rock in the spray cloud of the 


In the illustration the transmitter and attachment 


Cave of the Winds, Running off from the bottom will be 


seen the wires that extend to the Niagara Falls Bell exchange, 
the line being carried across Goat Island on trees and over 


the bridges to the mainland, where the pole lines of the 
Bell Company are reached. The switchboard in the Niagara 
Falls exchange makes it possible for the operator to make 


connection with outside places for the transmission of the 
awful roar. 
the Pan-American Exposition the noise of the thundering 
waters will be heard with great distinctness, and will no 
doubt form an interesting feature of the telephone exhibit. . 


In the Bell booth in the Electricity Building at 


The Franklin Institute,—W'e observe from the last 
issue of the Journal of the Franklin Institute, that it is 
proposed to award the “ Elliott-Cresson Medal” to Rudolph 
Diesel, of Munich, Bavaria, for his “Improvements in 
Internal Combustion Motors" Another announcement is 
made to the effect that Uriah A. Boyden, Esq., of Boston, 
Mass., has deposited with the Franklin Institute the sum of 
$1,000, to be awarded as a premium to “ Any resident of 
North America who shall determine by experiment whether 


all rays of light, and other physical rays, are or are not 


transmitted with the same velocity." Memoirs have to lx 


lodged by January 1st, 1902. 


The problem has been more specifically defined by the Board of 
Managers, as follows :— 


“ Whether or not all rays in the spectrum known at the time the 
offer was made, namely, March 23rd, 1859 (sic), and comprised between 
the lowest frequency known thermal rays in the infra-red, and the 
highest frequency known rays in the ultra-violet, which in the 
opinion of the committee lie between the approximate frequencies 
of 2 x 10! double vibrations per second in the infra-red, and 
8 X 10 in the ultra-violet, travel through free space with the samt 
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Brush Electrical Engineering Company v. The 
Governor of Malta.—This case came before a specially 
constituted Court of King's Bench ĉomposed of Justices 
Bruce, Kennedy and Phillimore, for judgment on Wednesday. 
The case was argued before Justices Kennedy and Phillimore 
& few weeks ago, but as their lordships differed, an 
additional judge (Mr. Justice Bruce) was called in and the 
matter re-argued. The case came before the Court in the 
form of a special case from which it appeared that differences 
having arisen between the Brush Electrical Engineering 
Company, Limited, and the Governor of Malta in respect of 
claims made against the latter under a contract of March 
22nd, 1895, the matter was referred under the arbitration 
clause in the contract to Mr. E. Manville. It appeared that 
the claimants undertook to execute certain works for the 
supply of electricity in Malta, and Sir W. H. Preece, K.C.B., 
acted as consulting engineer from time to time, 
when certificates were given by him, and pay- 
ments made for work done. On November 20th, 1897, 
the consulting engineer gave the claimants two final 
certificates, the first certifying the sum due to the claimants, 
being the final balance, less one-fifth, of the total amount 
for the contract price deducted thcrefrom, and the second 
certifying that the whole of the works had been completed, 
and had worked satisfactorily for six months from the com- 
pletion, and the other obligations of the claimants had been 
performed, and that the above-mentioned one-fifth of the 
total amount of the contract price was then due to the 
claimants. In ascertaining the amounts so certified, the 
consulting engineer deducted from the total price of the 


work, as determined by him, the sum of £450 as damages. 


for delays under the contract. The respondent, the 
Governor of Malta, had offered to pay the total amount 
certified by the engineer, less a sum of £1,000 (in 
addition to the £450 already deducted), which he claimed 
to be entitled to set off as liquidated damages for delay. 
On June 1st, 1900, the parties appeared before the arbitrator, 
when the claimants professed to give evidence in support of 
their claim for the total amount of the invoices sent by them 
to the engineer, less certain deductions which they had 
allowed. In particular they proposed to give evidence to 
show that the engineer had not correctly estimated the value 
of additions and deductions in accordance with paragraph 
85 of the contract. The respondent contended that such 
evidence was not admissible. On his part, the respondent 
proposed to give evidence to show that he was entitled to 
deduct the further sum of £1,100 as liquidated damages for 
delay as provided under the contract. The claimants con- 
tended that such evidence was not admissible. The questions 
of law and the opinion of the Court were: (1) Whether 
the engineer’s certificate was a condition precedent to 
the claimants’ right to recover under the contract; (2) 
whether the engineer’s certificate was binding and conclu- 
sive between the parties with regard to the points raised in 
the statement ; (3) whether the engineer’s certificate was 
binding and conclusive between the parties with regard to 
the amount due to the claimants, apart from the question of 
damages for delay ; (4) whether the engineer’s certificate 
was binding and conclusive between the parties with regard 
to the amount due to the respondent in resect of damages for 
delay. Mr. Justice Bruce and Mr. Justice Kennedy, in giving 
judgment, having stated the facts, said it was unnecessar 

answer question one of the special case, because th 
Their answer to 


to 
eir 


gubsequent answers showed their opinion. 


. the second question was “No,” the answer to the third, 


* Yea," and the answer to the fourth, No." Mr. Justice 
Phillimore dissented from the majority of the Court on ite 
finding as to the third question. No order was made as to 
costs. 


Obitnary.—It is with sincere regret that we record the 
death of Mr. Alfred Askins, who for some years has occupied 
the position of Sub-Controller of the Central Telegraph Office. 
The deceased gentleman died at his residence on Saturday 
last, 15th inst., from intestinal cancer. His demise is 
mourned by the whole staff of his office, among whom he was 
extremely popular because of his good humour, kindly, 
tolerant disposition, and never-failing charity of word and 
deed. ' The funeral took place on Wednesday at New 
Wimbledon Cemetery. | 


Dealings with Local Authorities.—It behoves all 
electrical supply companies to exercise supreme care 
in their dealings with local authorities, who in certain 
respecta are in a favoured position as regards pay- 
ment for electricity supplied. The law relating to the 
recovery of gas rents is substantially the same as that which 
may be put in operation for the recovery of charges for 
electricity. Although in the recent case of the South 
Metropolitan Gas Company v. the Mayor, &c. of 
Bermondsey (reported in the Times, May 18th, 1901), the 
gas company were victorious, the defence set up by the 
local authority might well have proved successful. The 
action was brought to recover the sum of £884, the price of 
gas supplied tothe Commissioners of Baths and Washhouses 
in Rotherhithe, the predecessors of the defendants from 
1894 to 1900. Owing to the fact that the dial of the 
meter in use during that period was misleading, the amount 
of gas charged for was but one-tenth part of the true 
amount consumed—an instance of this much-maligned 
Instrument telling tales against its employer, and in favour 
of the consumers! The mistake had existed since 1881, 
but the claim for arrears which had accrued prior to 1894 
was barred by the statute of limitations. The defendants 
admitted the mistake, but sought to escape liability on the 
ground that they could not make or levy a retrospective 
rate for the purpose of paying the sum claimed, nor could 
they apply the money in their hands derived from current 
rates in payment thereof. They also urged, that inasmuch 
as demand notes had been delivered to the C'om- 
missioners stating the quantity of gas consumed 
and the sum charged in respect thereof, the accounts 
could not again be reopened! We see no justifica- 
tion for the second defence which the local authority sought 
to establish. If there was a genuine mistake in the meter 
register—a mistake, moreover, the extent of which could be 
gauged by multiplication by 10, it is clear that those who 
used the gas should be liable. There is, however, some 
reason for the rule that a local authority shall not lay a 
retrospective rate. It is inequitable that the cost of an article 
supplied to, and enjoyed by ratepayers, should be defrayed by 


those who come after them: but the tendency of the Courts 


in recent years has been to make the local authority liab'e 
in such cases. Thus, in Reg. r. Leigh Rural District 
Council (March 28th, 1898, 14 T.L.R. 325), the defendant 
Council were under agreement with the Tyldesley District 
Council to take water from them at a certain rate. A supply 
of water was provided from 1893 to 1895, when it was dis- 
covered that in consequence of some default in the working 
of the meter, a very much larger quantity of water had been 
supplied than had been registered. Judgment having gone 
against the Leigh Council, the Tyldesley Council sought a 
mandumus to enforce payment of the amount found due. 
The Leigh Council contended that they had no power to 
make a retrospective rate, and unless the mandamus was 
applied for within the rating year it could not go. Lord 
Justice A. L. Smith said: “The question in this case is 
whether, where a just debt is due from a Rural District 
Council, and the Council have no funds and will not levy a 
rate to pay the debt justly due, it is necessary that a 
mandamus should be moved for within the rating year, or 
otherwise the creditor will have to go without his debt? It 
geems to me that it would be wrong, not to say monstrous, 
to lay down any such rule. . . In such a case excuses 
may well be given explaining the delay which has occurred 
before the action is brought.” It might be contended in 
the case under review that the plaintiffs were guilty of laches 
in not seeing that their meter was registering correctly ; but 
it is satisfactory to know that the decision in the Leigh 
case is still good law. Nevertheless, the risk of being 
defeated by a technical point is very much greater when an 
action is brought against a local authority, than when 


ordinary mortals are defendants. 
Glasgow Technical College.—At a meeting of the 
Board of Governors this week, the plans of Mr. David 


Barclay for the new buildings were accepted, so that he is 
now to be appointed architect. The plans show a floor 
area of 144,000 sq. ft., and the estimated cost will be 
£150,000, 
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Metallic Calcium in Calcium Carbide.—In a recent 
article on the analysis and purification of acetylene, Rossel 
and Landriset quote figures which show that the proportion 
of hydrogen by volume in commercial acetylene usually 
ranges from 0:2 to 0'3 per cent., and does not exceed the 
latter limit even when tle carbide is made in the presence of 
an excess of lime. Using an alternating current in the 
furnace, part of the lime excess volatilises and part melts 
without decomposition, yielding a carbide of specially fine 
crystalline appearance ; only the small residue is dissociated 
to metallic calcium, and, according to the present authors, 
only that part of the residue which happens to be in the 
middle of the finished lumps of carbide remains as metal and 
generates hydrogen when it comes in contact with water. 
Hydrogen in acetylene is objectionable since, burning as it 
does with a non-luminous flame, it reduces the illuminating 
power of the crude gas. It is known that a considerable 
quantity of hydrogen may exist in acetylene when the gas 
has been generated in a faulty apparatus which encourages 
overheating, and the quantity may easily reach a figure that 
seriously affects the readings of the photometer. This 
hydrogen is due to various decompositions occurring in tlie 
process of evolution, and it can be totally avoided by proper 
construction of the generating plant. The hydrogen arising 


from the metallic calcium of the carbide is naturally: 


unavoidable ; but Rossel and Landriset clearly show that its 
amount is too small to be in the least degree sensible to the 
consumer. Indeed, it is difficult to understand how any 
appreciable amount of metallic calcium can appear in a 
material made in an alternating furnace, where true electro- 
lysis i8 theoretically excluded. 


Presentation.— Last week Mr. J. A. M. Collier, of the 
Gateshead Electrical and Supply Company, was presented 
with an address by his numerous friends at Gateshead on 
his return from the South restored to health. 


NEW COMPANIES REGISTERED. 


Hodson & Co., Limited (70,480).—This company was 
registered on June 13th, with a capital of £2,000 in £1 shares, to 
adopt an agreement, made June 8th, 1901, between James Hodson, 
of the one part, and this company of the other part, to acquire and 
carry on the business of cycle manufacturers and dealers now 
carried on at Liverpool as Hodson & Co., and to carry on the 
business of cycle manufacturers, builders of motor cars and carriages 
of all kinds, mechanical and electrical engineers, machinists, mill- 
wrights, founders, wire drawers, tube makera, metallurgists, &c. 
The first eubscribers (cach with one share) are:— T. M. Crook, 
Stanley Grange, Houghton, near Preston, gentleman ; J. Hodson, 
89, Durning Read, Liverpool, cycle maker; Mrs. A. W. Crook, 
Stanley Grange, Houghton, near Preston; Mrs. J. E. Barker, 
Stanley Grange, Houghton, near Preston; J. H. Gabriel, 14, Alfred 
Place, Liverpool, book-keeper ; P. L. Henderson, 54, Upper Parlia- 
ment Street, Liverpool, cotton salesman ; and Mrs. C. J. Hodson, 
89, Durning Road, Liverpool. No initial public issue. Table “A” 
mainly applies. Remuneration as fixed by the company. 


Motor Trust, Limited (70,142).—This company was 
registered on June 13th, with a capital of £3,000 in £1 sbares, to 
adopt an agreement, made June 12th, with G. F. Milnes & Co., 
Limited, aud to carry on the business of manufacturers of, and 
dealers in, motors and other carriages, boats and Jaunches, cycle 
builders, carpenters, joiners, electricians, mechanical engineers, 
machinists, rubber manufacturers, mineral oil merchants, dealers in 
all apparatus and things required for the generation and supply of 
electricity, &c. The first subscribers are: G. F. Milnes, Bella Vista, 
Banks Road, West Kirby, Cheshire, car manufacturer, with 50 shares; 
C. Busch, Castle Car Works, Hadley, near Wellington, Salop, with 
50 shares; C. Hackett Mitchell, 22, Lord Street, Liverpool, with one 
share; W. M. Moss Forwood, 15, Union Court, Liverpool, with one 
share ; C. O. Grindrod, 11, Knowsley Road, Rock Ferry, Cheshire, 
with one share; A. E. Haptie, 5, Durbam Road, Seaforth, near 
Liverpool, manager, with one share; and F. W. Lintern, 22, Bean- 
mont Street, Liverpool, book-keeper, with one share. Minimum 
subscription 20 per cent. of the shares offered to the public. The 
number of directors is not to be less than three nor more than nine; 
the first are to be appointed by the subscribers; qualification, £50; 
remuneration as fixed by the company. 


Inverted Incandescent Lamp Syndicate, Limited 
(70,461).—This company was registered on June 13th, with a capital 
of £12,500 in £1 shares, to adopt two agreements with J. Bridger 
(vendor) and an agreement with the Sunlight and Safety Lamp 
Company, Limited, and to carry on the business of lamp, burner 
and fittings manufacturers, makers of appliances for increasing 


illuminating power, gas manufacturers, electricians, suppliers of gas 
and electricity, manufacturers of electrical accessories, &c. Tne 
first subscribers (each wigh one share) are:—F. 8. Gaylor, 23, Old 
Broad Street, E.C., solicitor ; J. C. Bullen, 72, Huddleston Road, 
Forest Gate, clerk; J. N. C. Peacock, 56, Moorgate Street, E.C., 
law stationer; H. D. Brown, 32, Torrington Square, W.C., 
clerk; G. Humphries, 14, Dacie Street, Brixton, S.W., clerk: 
M. Benabo, 35, Clemence Street, Burdett Road, E., clerk; and 
H. J. Loe, 163, Rushmore Road, Clapton, N.E., stationer. No 
initial public issue. The number of directors is not to be less than 
three nor more thau seven; the first are to be appointed by the 
subscribers ; remuneration, £50 each per annum. 


Tadcaster Electricity Company, Limited (70,511).— 
This company was registered on June 15th, with a capital of 
£6,000 in £5 shares, to adopt an agreement between John H. 
Ingleby of the one part, and John Bromet and William Addinell of 
the other part, to establish stations and works, and to generate, 
purchase and distribute electrical energy for the purposes of light, 
heat, motive power and otherwise. The first subscribers (each with 
one sbare) are:—John Bromet, Kirkgate House, Tadcaster, archi- 
tect; William Addinell, Willow Farm, Tadcaster, farmer; Frank 
Thorman, Kirkgate, Tadcaster, architect ; Henry Bromet, Hightield, 
‘Tadcaster, solicitor; Henry P. Clinch, Beech Grove, Tadcaster, 
brewer; George F. Tindall, West Villas, Tadcaster, timber mer- 
chant; aud John H. Scholefield, Station Road, Tadcaster, gentle- 
man. No initial public issue. The number of directors is not to 
be less than three nor more than five; the first are John Bromet, 
William Addinell and Frank Thorman; qualification, 60 share; ; 
remuneration as fixed by the company. Registered office, Station 
Road, Tadcaster, Yorkshire. 


OFFICIAL RETURNS .OF ELECTRICAL 
COMPANIES. 


Brompton and Kensington Electricity Supply 
Company, Limited (25,913).—This company’s annual return was 
filed on May 29th, when 20,000 ordinary and 20,000 preference 
shares were taken up out of a nominal capital of £300,000 in 
40,000 ordinary and 20,300 preference shares of £5 each. £5 per 
share has been called up on 19,000 ordinary and 15,722 preference, 
and nothing on 4,278 preference shares, resulting in the receipt of 
£173,610. 1,000 ordinary shares are considered as fully paid. 
Mortgages and charges, £21,743. 


Brompton and Kensington Electricity Supply 
Company, Limited (25,913). —Particulars of registered mortgages 
and charges: Date of creation of mortgage or charge, March 11th, 
1901; amount secured, £15,000 ; date of resolution creating charge, 
March 6th, 1901; property charged, uncalled capital in respect of 
8,000 preference and 339 ordinary shares of the company, all of £5 
each, the preference shares having been issued and allotted at a 
premium of £3 each, and the ordinary shares at a premium of £2 
each; mortgagees or persons entitled to charge, Parr's Bank, Limited, 
Earl's Court Brauch, Kensington, S. W. The above is a temporary 
loan from the company’s bankers, repayable on or before July 1st, 
1901. A 


Bournemouth and Poole Electricity Supply Co., 
Limited (55,189).— This company's annual return was filed on 
May 13th, when the entire capital of £150,000 in £10 shares (7,500 
preference) had been taken up and paid in full. Mortgages and 
cbarges, £70,000. 


London Electric Supply Corporation, Limited 
(24,957).—This company’s annual return was filed on May 13th, 
when 111,006 ordinary and 49,840 preference shares were taken up 
out of a nominal capital of £850,000 in 200,000 ordinary shares of 
£3 each, and 50,000 preference shares of £5 each. The full amount 
has been called up on each sbare, resulting in & receipt of £552,200, 
in addition to which £3,740 has been paid on 1,950 forfeited shares. 
Mortgages and charges, £375,000. 


Folkestone Electricity Supply Company, Limited 
(51,825).— This company's annual return was filed on April 26th, 
when the entire capital of £50,000 in £5 shares had been taken up 
aud paid for in full. Mortgages and charges, £25,000. 


South London Electric Supply Corporation, Limited 
(50,392).—This company's annual return was filed on April 17th, 
when the entire capital of £325,000 in £5 shares had been taken up. 
The full amount has been called up, resulting in the receipt of 
£324,980; £20 remaining in arrears; no mortgages or charges. 


——-————— € 


SUPPLY STATION ACCOUNTS. 
Bolton THE exceedingly favourable results attained 
Corporation at Bolton in 1899 not only have been main- 
Electricity tained in the last year, but the figures show 
Accounts, an all-round improvement. Upon the 


accounts Mr. A. A. Day, the engineer, is to be 
congratulated. A considerable increase is shown in capital 
expenditure, but the most.marked change is in output, which has 
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been nearly trebled resulting in about twice the gross revenue. 
The traction load is now about two-thirds of the output as is shown 
by the figures given below :— 


Year. LUE Traction. Private. Public. Total. 
1898 ... 560,375 ... — . , 406,806 ... 10,329 .. 416,635 . 
1899 ...1,174,478 .. 255,000 ... 559,406 ... 10,386 .. 824,792 
1900 ...2,937,171 ...1,017,130 ... 803,920 ... 11,387 ...2,431,737 


GENERAL STATEMENT. 
1899. 1900. Inc. 


Total capital expenditure . £117,590 £145,196 £27,536 
Number of units sold 824,792 2,431,737 1,606,945 
Number of lamps connected 56,705 71,395 17,690 
Gross revenue 412,087 £24,099 £12,012 
Gross expenditure... £6,184 413,544 £7,360 
Gross profit 45,903 £10,555 £4,652 
Average price per unit sold 3:22d. 2.2300. —099d. 


There are now 77,007 yards of main laid, to which 888 consumers 
are connected, and 74,395 8-c P. or equivalent are supplied. The 
receipts from sale of energy have fallen by 1d. to just under 24d. 
while other reductions have brought the total receipts from all 
sources down to nearly 2!d., or 1id. less than in 1899. 


REVENUE STATEMENT. 


1829. 1900. 
Gross Per unit. Gross. Per unit. Ino. 


Bale of energy . £11,081 3·22d. 222,547 2 23d. — 99d. 
Meter rene 296 ‘09d. 422 04d. — 05d. 
Sal f fittings, &c, d « a | 

18 885 01 Datora ae 710 21d. 1,180 11d. 10d. 
Sundry fees 888 ES as? gee = — — — iz 


Gross revenue .. £12,087 352d. £24,099 238d. —1:14d. 


The costs sheet shows large reductions under wages and salaries, 
and smaller economies in the other items. As a result the works 
costs have been bettered by about jd., and the total cost by nearly 
jd. per unit. The total cost of 1;d. per unit is particularly good. 
In the report of the committee it is pointed out that there are nine 
undertakings with total costs of less than 14d. viz., Leeds, 1°19d. ; 
Edinburgb, 1 22d.; Bradford, 122d.; Halifax, 1:23d.; Liverpool, 
1:25d.; Bolton, 1:33d. ; Nottingham, 1:39d. ; and Sheffield, 1:49d. 


CosT o» PRODUCTION. 


1899. 1900. 
Gross. Per unit. Gross. Per unit. Ine. 


Coal. NO 22.695 :78d. 27,751 77d. — 01d. 
I, Ww eye e „Ac 
ald stores E E 400 12d. 1,015  *10d. — 02d. 
UurT 
in generstion and dirt. 1,384 40d. 2,376 23d. —-17d. 


bution 
Repairs and maintenance of 


373 ‘Lid. 679 *07d. — Od. 


buildings, engines, boilers, 
dynamos, &c. 


Works cost ... £4,852 141d. £11,851 117d. — 24d. 
Rent, rates and tares .. 417 12d. 628  *06d. — 06d. 
1 | 
rieB O 
"is rE © 610 18d. 661 »O7d. — 11d. 


noer, secretary, 


charges, stationery and 305 09d. 404 Otd. — 05d. 
rinting, law charges and 
insurance 


Other expenses ES m — — — aa 


Total costs 805 


General establishment 0 


£6,184 l:80d. £13,544 1°84d. — 46d. 


The borough treasurer, Mr. Swainson, has directed attention to 
the depreciation written off the capital account. 6 per cent. is now 
allowed on machinery, mains and transformers, and 10 per cent. on 
accumulators, meters and instruments. In the 1898 accounts, 
£1,731 was paid to “Repayment of loan,” and £1,205 to reserve 
fund. In 1899 the heading was Repayment of loan (depreciation) 
£2,012, and reserve fund £1,450, although actually £1,000 of this 
was paid in aid of the rates, and £450 was carried to reserve fund. 
Last year the heading is given as Depreciation and reserve fund,” 
£5,881, and the balance of £858 was paid in aid of the rates. We 
have below adopted the headings given in the published accounts. 
Mr. Swainson considers that Mr. Boot's contention is perfectly 
right, that as the greater includes the less, the “ depreciation” of 
£5,381 covers the £4,076 debt actually cancelled last year. 


PROFIT STATEMENT. 


1899 1900 
Interest on loans and overdraft E E £2,440 £3,816 
Sinking fund for repayments .. 2,012 — 
Net profit carried to depreciation andi reserve funds 451 5,881 
s „ to credit of rates. 1,000 858 


Gross profit s .. £5,903 


= — —— 
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The anticipations formed on the analysis of 
Bedford Corpora- the 1899 accounts of the Bedford Corporation 
tion Electricity have unfortunately not been realised by the 


Accounts. results of last year. The net loss for the past 
four years is as follows :— 
Year Mis 1897 1898 1839 1900 
Net loss ... £1,200 £981 £288 £912 


The output has increased over 25 per cent., and the load rather 
less than this ratio, so that the business is steadily making progress. 
The total output is nearly two-thirds of a million units. 


GENERAL STATEMENT. 


1899. 1900, Inc. 
Total capital expenditure .. £67,621 877,769 £10,148 
Number of units sold — li. 549,146 655,574 115,428 
No. of lamps connected ... 25,368 32,234 6,866 
Maximum load in Mx. ve 449 550 101 
Gross revenue ..  ..  .. £8,798 £10,780 £1,982 
Gross expenditure... .. £4,881 £7,243 £2,362 
Gross profit av . £3,917 £3,537 £380 
Average price per unit sold 285 3:82d. 8:53d. — 7 01d. 


The increase in gross revenue is about £1,00) less than for 1898 — 


99, but the total is nearly double the figure for 1893. There is 


practically no change in the receipts per unit sold. The output 
was distributed thus:— 


Units at Units at B Public Pumping 
Year. 6d. 43d. contract. lighting. sewage. 
1898 £1,641 £1,920 £25 £2,131 — 
1899 — £4,898 £18 £2,524 £1,111 
1900 — £6,342 £15 £2,744 £1,335 


The capacity of plant installed is 640 Kw., and the number of 
public lamps 530, varying from 16 c.p. to 200 C. p. according to 
position. The prices charged are, private 5d. less 10 per cent. for 
cash in a month, and power or public lightin g 3d. per unit. 


REVENUE STATEMENT. 
1899. 1900. 


Gross. Per unit, Gross. Per unit. Increase, 
Sale of energy .. .. . . £8,591 3°32d. £10,474 383d. + 01d. 
Meter rente 193 09d. 252 09d 00d. 
Sale of lamps, ko. — -- 11 Od. ‘00d 


Sundry receipts, discounts, &c. 14 ‘00d. 43 02d. ＋ 02d. 
£8,798 3:91d. £10,780 394d, T 03d. 


Gross revenue 


The costs have gone back to nearly what they were in 1898. 
Coal is the most serious change, showing over zd. increase; wages 
remain the same as in 1899; while rent, rates and establishment 
charges show trivial reductions, the other items have slightly 
risen. 

Cost oF PRODUCTION. 


1809. 1900. 
Gross. Per unit. Gross. Perunit Ino. 


£2,535 113d. £4,061 1*49d. +°36d. 


Coa), and unloading same. 


Oil, waste, water and 372 16d. 471 *17d. ＋ Old. 
engine room stores. 
in generation and distri- 825 37d. 1,004 *87d. 00d. 


bution, and attendance 
n public lamps. 

Repairs and maintenance of 
buildings, engines, boilers, 
dynamos, and renewals, 
&o., of street lamps. 


Salaries and wages incurred | 
| 419 -19d. 699 26d. 4 07d. 


£6,235 2*29d. ＋ 44d. 


Works costs .. £4,151 1°85d. 
Rent, rates and taxes — .. 183 ‘08d. 204 *07d. — 01d. 
Management xe dedu, 
. 360 16d. 603 22d. 4 06d. 
roti secretary, erks, 
General — 
n . . 
printing ice charges 21 187 08d. 201 07d. — 01d. 
uranoe 
Other expenses . em — of s = — 
. Total costs .. £4,881 217d. £7,243 9-65d. ＋ 48d. 


The financial result is due to a combination of adverse circum- 
stances. The financial charges have increased by £244. Owing to 
the incrcased costs the gross profit has fallen by £380. Taking 
these changes together, the difference is £624, whicb, added to the 
loss of £288 in 1899, brings the total loss in last year's accounts up 
to £912. There is every reason why the Corporation should charge 
id. more per unit to cover the increased cost of fuel, &c., and 
thereby enable the revenue to meet the necessary expenditure. 


Prorir StaTEMENT. 


1899. 1900. 
Interest on loans .. e „ oO £1,836 £1,887 
Sinking fund for repayments es „% ae 12369 2,562 
Net profit carried forward oe eee 288 —912 
Gross proftt. . . £3,917 £3,537 
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CITY NOTES. 


Greenwood & Batley, Limited. 


Tue directors’ report for the year ended March 31st last, to be pre- 
sented at the meeting to be held in London on 29th inst., states 
that after providing for interest on the debentures and expenses of 
management, writing off £7,500 for depreciation on buildings and 
plant, and making due provision for doubtful accounts, the accounts 
show a profit of £35,626, and there is also £463 brought forward, 
making £36,090. The directors have allotted £5,000 towards the 
cost of completing the clectric power installation throughout 
Albion Works, and £1,000 as a provision against contingencies. 
They have furtherappropriated £10,000 to the reserve fund, increas- 
ing it to £20,000, and they recommend dividends at the rates of 
7 per cent. per annum on the preference shares, and of 5 per cent. 
per annum on the ordinary shares, absorbing £15,615, and leaving 
£4,474 to be carried forward. The directors having secured a long 
lease of premises at Abbey Wood, near Woolwich Arsenal, with full 
Government loading license under the Explosives Act, have 
arranged to terminate the tenancy of the Greenwich Loading Works, 
and transfer the plant to the far more convenient and suitable 
works above-named. 


Isle of Man Electric Tramways Company.—The 
Liverpool Courier says that Messrs. Forshaw & Hawking, solicitors, 
Liverpool, have issued an important circular to the shareholders in 
the Isle of Man Tramways and Electric Power Company, Limited. 
The circular impresses the importance of purchase by the share- 
holders of the company’s concern frum the liquidator. They suggest 
that the shareholders should subscribe capital which, added to the 
£175,000 debentures, which could probably be raised, would be 
sufficient to purchase the undertaking. To pay the preliminary 
expenses the shareholders are asked to subscribe 5s. per £100 of the 
holding. There is no probability of the shareholders receiving any- 
thing from the realisation of the company s assets. 


Stock Exchange Notice.— The Committee has ordered 
the undermentioned to be quoted in the Official L'st :—Castner- 
Kellner Alkali Company, Limited, further issue of £100,000 41 per 
cent. first mortgage debenture stock. 


British Electric Traction Company.— The directors 
recommend a dividend at the rate of 12 per cent. per annum for 
the half-year ended March 31st last, making, with the interim divi- 
dend, a total distribution of 9 per cent. for the year. 


W. T. Glover & Co., Limited.—The debenture transfer 
books will be closed from June 18th to 30th for the preparation of 
interest warrants. 


City of London Electric Lighting Company.—The 
debenture transfer books will be closed from June 17th to 29th. 


Eastern Extension Telegraph  Company.— Interim 
dividend for quarter ended March 31st., 2s. 6d. per share. 


- 


TRAFFIC RECEIPTS. 


— 


Blackburn Corporation Tramways.— The receipts for the week ending June 
14th were £553; aoira ponding week last year, £461; increase, £92. 
Total to date, £11,006; corresponding period last year, £10,061; increase, 
£1,035, Miles of track open, 84. 


Blackpool and Fleetwood Tramways.— The receipts for the week ending June 
lfth were £553; corresponding week last year, 2950 deorease, £437. Total 
to date, £8,125 ; corresponding period last year, £8,718; decrease, £293, 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
uno lith were £4,504; 8 period last year, £3,180; inorease, 


Central London Railway.— The receipts for the week ending June 15th 
were £6,299; previous week, £6,063; increase, £170. Total receipts to date 
(94 weeks), £148,770. Miles open, 6. 


City and South London Railway.—The receipts for the week ending June 
16th were 41,862; corresponding week last year, £1,480; increase 4882. 
Total to date, £47,071; correspon period last year, £30,730; increase, 
£10,330. Miles open, 1901, 4%; 1900, 43. 


Dover Corporation Tramways.—The for the week ending June 

15th were £317 15s. Od.; oorresponding week last year, £214 8s. 7d. 
increase, £3 Gs. 5d. Total to date, £4,3-8 103. 0jd.; corresponding period 
last year, £4,072 0s. 84d.; inorease, £316 3s. 4d. Miles of track open, 8; 
Car miles run, 1901, 6,050; 1900, 4,991. Number of oars, 11. 


Dublin United Tramways Compeny.—The receipts for the week ending 
June lith were as follows :—D. U. T. Co., eleotrio cars, £8,778 15s. 51.; 
D. 8. D. Co., electrio oars, £919 10s. 81.; ; 
sponding week last year—D. U. T. Co., electric oars, 43.065 5s. 11d. ; ditto, 
horse oars, £61 163. 6d.; D. 8. D. Oo., electric cars, £1,005 4s. 103. ; total, 
44,732 70. 34. ; decrease, £40 1s. 7d.; aggregate to date, £97,914 98, 7d.; 
te to date last year, £99,094 18s. 81.; decrease, £780 33. Rd. The 
Mileage worked is 45 miles electrically, as against 42 miles electrically, and 

2 miles by horses, for the corresponding period last year. 
Glasgow Corporation Trams.—The receipts for week ending June 15th were 


iu n 10d., compared with £9,986 183, 2d. for the corresponding period 


Liverpool Corporation Tramways.— The returns for the fortnight ended Jure 
8th show a revenue of £19,748 19s. 5d., against £17,841 4s. Sd. in the oorre- 
sponding fortnight last year. 
and the number of passengers carried 4,221,716, against 8,827,850 in the cor. 
responding fortnight of 1900. 329 electric oars and seven horse cars are 
now employed on the system, against 140 electric cars and 159 horse cars at 


the same date last year. . 

Liv l Overhead Railway.—The receipts for the week ending June 
16th were £1,607; corresponding week last year, £1,421; increase, 4153. 
Total to date, 487,713; corresponding period last year, £84,214; increase, 
48,499. Miles open, 6 miles 57 chains. : 


STOCKS AND SHARES. 


Wednesday Evening. 

TRE Stock Exchange remains cautiously bullish. That is to say, it 
admits the scope now existing for an all-ronnd advance in invest- 
ment markets, but is also on the look-out for untoward incidents 
which may modify the improved situation. For improved the ont - 
look certainly is. Besides the reasons we adduced last week in 
favour of better prices for industrial descriptions, there is the 
lowered Bank Rate to help quotations upwards. To a small extent 
these latter have responded to the quickening breath of the Bank, 
and Consols are now a full point higher than they were 
in the depression of a fortnight ago. But electrical in- 
vestments, in common with many other stocks and shares 
in which the market is not very active, are still quiescent, 
the tone remaining very hard. We are somewhat inclined 
to question whether the higher class shares are not better than 
speculative mining descriptions as media for making money, 
There is, at all events, considerably more margin for an intrinsic 
rise, say in some of the Supply shares, than there can be in a good 
many South Africans. 

Business in the Electricity Supply department is steady. So 
report tbe jobbers who deal therein, and they declare further that 
the trade consists mainly of small parcels of shares, an indication 
tbat the public are beginning to look with favourable eyes upon tbe 
finance of the lighting industry. Coal is now much cheaper than it 
wás & year ago, and although the price of copper is maintained, the 
more settled condition of the material and the labour markets should 
conduce to the better dividends which are already being prophesied 
from these companies. Without adopting the optimistic tone, there 
does not seem to be good reason for anticipating an appreciation of 
prices in this department. 

The British Electric Traction dividend, making 9 per cent. for 


the twelvemonth, was met by a rise in the price of the shares. It 


will be remembered that the distribution for the preceding 15 
months was at the rate of 8 per cent. per annum. The final call of 
£4 per share on the new Preferences became due last Saturday, and 
the special settlement will thus be made in fully-paid shares, con- 
trary to the preliminary suggestion. On these new Preferenoes a 
small premium of 7s. 6d. per share is now well established, and, 
moreover, a line of the company's Debenture stock that has been 
offering in the market for some weeks past is now placed in good 
hands. 

Telegraph varieties have got into what appears to be a change- 
less groove of inanition. With the exception of Amazon Deben- 
ture, there has been no important fluctuation in telegraph stocks for 
the last three months. The little flutter in the Anglo-American 
market, due to the rebuilding of the Yankee railroad boom, has 
come to a conclusion for the time being, and there is no temptation 
to buy the Deferred. We adhere to our opinion that the “ B," the 
Preferred stock, is a good second-class investment, paying 6 per 
cent., a rate which no sane person expects to get without running 
a certain amount of risk. 

In the manufacturing section, Babcock & Wilcox share 
strengthened upon the announcement that their contract for the 
Hermes boilers will be as much as £30,000. The new boilers are to 
take the place of the Belleville, and the company may be trusted to 
make the most of the footing which this order will place them upon 
in Government circles. Jt is worth noting that Babcock shares now 
pay about 5 per cent. on the money—a return which does not seem 
likely to fall off except by the probable appreciation of the price of 
the shares. Willans & Robinson pay 64 per cent. on the money. 

Misfortune on misfortune dogs the track of hapless Welsbech 
stockholdera. The latest takes the form of resignation by the two 
directors who were elected to the board some 18 months ago, and from 
whose efforts such great things were expected. One of them, Mr. 


H. L. Peters, is the managing director of the undertaking, and the 
other, Mr. Charles L. Samson, joined the board at the date of 
Mr. Peters election. Naturally, the news has not assisted tht 
flatness of Welsbach securities, and the market is more nervous tha 
ever, which is quite the reverse to the dominant sentiment # 
regards Central London shares. The reduction in the price of 

in the coming half-year is considered as a strong factor in the ca 
of those who look for a steady rise in Twopenny Tube Ordins! 
and half-shares. 


The mileage run was 425,012, against 345,557, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Closing Closing a ES 
Present Dividends for week ended 
Issue, TAMEN he last three years. ane 13ta. Juns 10h. June 19th, 
1898. | 1899. | 1900. Lowest. 
96,900 | African Direct Telegraph, 4 % Debs vee | ve | e 100 —103 100 —103 | 1023] ... 
119,700/| Amason Telegraph 5 % Debs., Nos. 1 to 1, 27 0 Red. vee es — | 78 — 83 78 — 83 ees . 
822,700! Anglo-Amerionn Telegraph 8 £3 96. 73/6 | 33 54 — 67 | 63 — 56 53 
3,088,540! Do. do. 6 * Pret soo "TT eee 6 % 6 96 8 97 — 39 98 —100 99} 98 
3,088,540/ Do. do. Deferred "X 18s. PEI 7s. | 5s. 10 — 103 | 103— 108 | 104, 103 
44,000 | Chili . Nos. 1 to 44,000 ... -— m Vus 3 4 & ese Si— 4 34— 4 as is 
13,333,300$| Commercial Cable  ... 82518 e |175 —185 175 —185 ies 
1,589,496! Do. do. Stents i 500 0 year 4% Deb. Btook Red. es | € | e. 101 —103 |101 —103 1021 | 101 
16,000 Cuba Telegraph eee eee ees 8 7 % TT 7 — 8 7 € 8 eve eee 
1205] Do. 10 % Pref. ee eve een eee ect 10 43; * y um 15i pum 154 eee eee 
Direct Spanish h ee ene 4 4 — — oe cos 
6,000 Do. rigid 10 95 Cum. Pref. - - - 9 — 10 9 — 10 - - 
80, 000“ Do. do. 43 Debs. e e eee 0 eee 100 —104% 100 — 104 I ee 
60,7102| Direct United States Cable 2 20 38% 3 J 3 J | 102— 102 | 104— 102 | 1054 .. 
108,900 Direct West India Cable, 43 V Reg. Deb. - xv . . {100 —103 00 —103 - vas 
4,000,000 | Eastern Telegraph, Ord. Stock m is s Stock 7 95 7 95 140 —145  |140 —145 1438 | 1421 
1,826,888 Do. 33 Stock - A «90 — 93 | 90 — 93 901 | .. 
1,432,268! Do. 4% ort Mort. Deb. Stock Red. - *. |110 —114 1109 —113 1124 | 109 
300, 000 Eastern 3 3 and China Telegraph 10 7 7 V 7 Y | 134— 14 134— 14 134 | 13% 
820,000 Do 4% Deb, Btock ves .. 111 —116 111 —116 m ae 
300,000; { Eastern and South African Telegraph, 1 80 S. 100 —403 100 —103 | .. | ... 
200,0007 Do. 4 % Be Mt. Debs. (Mauritius Bub.) 5 25 | ... sa 100 —103% |100 —103 ns - 
180, 327 | Globe Telegraph an s „„ 53 5195 92— 10} | 9¥— 10j 10 S 
180, 042 da 6 2; Pref. ee €: 6 bs .. | 144— 152 | 14$— 153 14d | 1413 
150,000 Great Northern Telegraph, of Copenhagen 124 .. (15 % | 31 — 33 |31 — 33 Ms see 
Halifax and Bermuda Cable, 44 Y 1st Mort. Debe. a3 E 
82,000! vitis Nos. P to SLE e) 100 [Ir [rry eee 100 103 100 103 ooo eee 
17,000 10 % 10 % i09, | 43 — 47 43 —47 | 43} 
100,0007 1 — Teig h 6 00 eee eee TI) 103 —106 103 — 106 coe 
72, Montevideo Tel Limited, ros Nos. * to 72,680 .. 23 TA i— 1 2 i sis 7 
86,492 Do. do. 5% Nos. 1 to 86,492 47 5 4| f= 1 jd 
590,000 | National — 1 to 590,000 N 6 555 31— 34 | 31— 33 9S4 3i 
15,000 Do. Cum. 1st Pref. eee ea ee 6 6 6 114— 124 11 — 19 "TI 
15,000 Do. 6 V Cum. 2nd Pref. ... 6 6 6 114— 124 | 11 — 12 113 
250,000 Do. 5 & Non-cum. 3rd Pref., 1 to 250000 | 5 6 % |5 & 5 4j— 44— 4. | 4i 
2,000,000! Do. 9j * Deb. Stock Red. e Stock 3$ 34% | 31 87 — 99 | 89 — 92 904 | 89 
500,0007 Do. 4 Deb. Stock Red. ... eee eon TI. 4 95 — 98 95 — 98 ee 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 Y 6 i— 1 í— 1 js ii 
100, 0007 Pacific European Tel., 4 Quar. Debs., 1 9 T eee oe TII 100 —103 100 —103 TT. 
11,839 Reuters. eae eee (Ir eee [TD 8 5 V 5 % 5 % 7 =o 8 7 = 8 xd 78 eee 
3,381 Submarine Cables Trnst ies eis ois Su m T si oe |125 —130 125 —130 1253 
58,000 | United River Plate Telephone 5 6 R 5 — 5— BE 59 51 
40, 000 Do. = 5 * Cum. pret. Nos. 1—40, 000 [II eee eot 44— bi eee eee 
179,947? Do. 5 % Debs. . eee eee eve eee eee coe 103 —106 103 —106 oe 
1 ,000 West African depen: 5 % Debs.... eee eee e 98 —101 98 —101 eee 
$0,008 West Coast of America, Nos. 1—30,000 and 53, 001—583, 008 eee eee 4— 4— ee 900 
150,000; Do. do. 4 y^ Dets., 1—1,500 gua, by Bras, Bub. Tel eee eee eee 100 —103 100 —103 eee 
990 | Western Telegraph, Ltd., Nos. 1—207,930 aie 7% |7%| . | 138—144 13 — 144 14 13H 
75,0001 Do . b Debs. 2nd series, 1908 eee eee eee eee 102 —105 102 —105 eee 
848,7771 do. 4 Deb. Btock Red. eee eee ry) 0 S 102 —105 102 —105 eee e 
88,321 | West India and Panama Telegraph . T n ec 29, | i% i— 9— $ 
94,563 do. 6 Cum. 1st Pref. eo eee Im 5 -— 6 5 = 6 5} eee 
4,669 Do. do. do. 6 Cum. 2nd Pref. eee oe eee ee 3 — 5 3 — b 33 eee 
80,0007 do, do 5 Y Debs., Nos. 1 to 1,800 ves T 103 —106  |103 —106 102 . 
ELECTRICITY SUPPLY COMPANIES. 
19,061. Brompton & Kensington PUE Bup., Ord., 101 to 19,761 569, ,6295,|0625| 7$— 8 71— 8i 8 T 
12,000 Do. 7 La Cum. eee : * 9 * 9 * m in 9 — 10 93 ry) 
000 | Charing Cross and Strand à Electricity Supply  .. 8 — — zid 
| e eee 
1 — — 
0007 Do. Hd 4.05 Y Deb. Stock Red. eee Stock eco TI eee 109 —112 109 —112 1103 eee 
579 | City of London E Electric Lighting 40,001—110,579... | 1016% 493,0 % 84— 8)— 93 81 8j 
40,000 Do. Cum. Pref., 10,6 -6 9516 12$ — 134 | 124 — 131 ees - 
400,000} Do 54 Deb Btock, Scrip. (iss. at £115) all padde... . 122 —127 122 1277 
40,000 ar of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 «1 47% 4 8— 8) — 92 9 
20,000 do. do. 69, Pret, 4000150000 | 10|6 % | 6 % |6% | 114— 124 114— 194 | 128 
200,000! Do 44 V Deb. Stock, Prov. Certs (all paid) Bd... TM NP ade * 105 —108 105 —108 -— 

,"00 | Edmundson's Elec. Corp., Ord. Shares ias 5 6 6 „ 53— 52 51— 5 50 
20,000 Do. 2. 6 % Cum. Pref. T MET esa 54— 5 514— 5 Pss ae 
120,000 Do. 4 %1 lst Mort. ] Deb. Btock. 100 e * 104 —107 104 —107 1061 | 105§ 
21,000 | Kenginston and weren c E Qiu. a 5 : 114— 121 | 114— 12 is. "m 
90,000 — d do. do. 4% Deb Stock (Stock! .. | . m w B n 
110,000 on 0 l DoD) Hee pu eee 3 eee 0 1 — 1 d eee 
49,840 Do. ae Pre. | 5 6 W „ dcm b a 
250,000! Do. do. 4% st Me Db. Stok Bd. Stock) ... - .. | 98 —101 96 —100 xd - 
85,000 | Metropolitan Blsctric Supply, 101 to 62,500 .. 10 5 % 5 E. 6 % 19j— 144 |134— 1443 | 14 133 
220,000} Do. 45% Fiet M Mortgage Debenture Bo | 110 —H3 110 11s 
250,0007 Do. Hi Mort. Deb. S a - —99 |96 — nes - 
6,452 | Notting Hill Electric Lighting e 8410 6 15j— 163 153— 163 152 
40,000 | Bt. James's and Pall — Light, Ord. : P T 15 15 — 16 15 — 16 158 154 
20.000 Po. do. 7 % Pret, 20,081 to 40,080 ! E 
150000] 0. do. 5j X De b. Btock Red. 98 —101 |98 —10 | ... | .. 

000 Smithfield Market Elect. Supply, Ord. eee een eee 2 — 2 — 21 2 oe 

50,0007 Do. do. Deb. ees eee jon [IIl oe ooo 80 3 90 80 — 90 eee eee 

65,000 South London Electricity p eee [IIl eee 5 eee eee eee 24— 31 3 9a 

79,900 | Westminster Electric Supply, Ord., 101 to 80,000... ...| 5 12 % 13 %10% |12 — 18 12 — 13 | 124 123 

Uniess C Dividends in deterred share warrants. being teed aa — 
Dividends marked $ ace fer A,vear consisting of ho eee perl ei one year and the Aru part of the nest. 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Stock Dividends for 2 n a — Some 
b ti k erded 
lone nux , mere we i. tree yours, | Quom | Quotation |, week saani, 
t 1898, 1899. 1900. Highest | Lowest 
20,000 | British Aluminium 7 Cum. Pref. . e» 10 s n = 74— 84 74— 83 es 

300,0007 Do. do. 5 95 1st Mort. Deb. Btock Red. Stock 89 — 93 85 — 93 bua 
45,000 | British Electric Traction s iss 10 6 6 % 8 E 9 «y 144— 154 | 15 — 16 154 ae 
50,000 Do. do. 6 % Cum. Pref. 7e 10 T 12 — 13 12 — 13 127 128 
350,000“ Do. do. 5 % Perpetual Ditientar Stock Stock * |120 —123 121 —124 124 1212 
70,000 si Insulated Wire Ord. . T 5 15 * 20 4 15 5 * 93— 10} 94 — 104 n 293 
70,000 do. 6% Cum. Pref. TA "" T 5 51— 64 51— 61 - "- 
90,000 "nn h Elec. g., G. 1 to 90,000 Mid ive 2 5 6 sis 18— lí 18— 12 T un 
90,000 Non-cum. 6 95 Pref., 1 to 90, 000 -— 2| 6 6 . 21] — 28 21— 238 dis - 
125,0007 Do. "x 44 Pap: eb. Stock sos [Stock] ... asa .. |103 —108 103 —108 ^ = 
108,7107 Do. do. 44 . 2nd Deb. Stock Stock . 101 —1 4 101 —1C4 s vi 
30,000 | Callender's Cable „ - „Nos. 1—30,000  ... 5 15 5 * 15 5 x 15 5 * 14 —15 14 — 15 MET 3 
40,000 Do. do. 5 Y Cum. Pref. MN 5 54— 6 54— 6 5} So's 
90,0007 Do. do. 44 % 1st Mort. Deb. Stock Red .. |Stock| ... sus .. |109 —113 109 —113 vin 
206,297 | Central London Railway, Shares wet AM aes iva i». 92— 9 94- 93 98 ES 
78,703 Do. do. Pref. half-shares .. " ~ ET ss — Tn 44— 5 44— 5 5 415 
78,703 Do. do. Def. do. sos - ias 5 43— 51 4¢— 54 T ud 
855,000 | City and South London Railway Stock 24%, 14% 14% 51 — 53 55 — 57 56 55 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60, 000 . 605 10 = 4% — 5] 51— 5i 5) 55 
54,000 | Crompton & Co., Nos. 44 54,000 3| 6 9 74% sas 34— 4 34— 4 DE I des 

Do. 5 1st Mort. Reg. Debs., 1 to 900 of ` 

100,0007 A ordern er ye d .. 101 —104 102 —105 i 
99,261 dison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99,261 5| 6 6 T i — 14 1 — 1j 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5| 6 6 ín 2— 3 2— 3 805 

944,023! Do. do. do. 4 95 Deb. Stock Red "Et dec] e 808 87 — 89 87 — 89 874 

100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certs. Lm 100 see ive T 94 — 98 94 — 98 Vic 

112, 100 | Electric Construction, 1 to 112,100 ... 2| 6 6 11— 21 1$— 2} ligi 12 
25, 000 Do. do, : Cum. Pref., 1 to 25, 000.. 23— 3 24— 3 2% 

182, 5001 Do. do. Perp. Ist Mort. Deb. Sto | P qs * 100 —103 101 —104 - as 
35,000 | Henley’s (W. Telegmph Works, Ord. ... 565 ins 5 | 14 %| 15 Y 20 %| 15$ — 163 151— 164 16 15% 
35,000 Do. do. 41 % Pre m III 44% 4496 54— 6 5 T 6 "s T 
50,0007 Do. de do. 44 Mort. Deb: Stock... ‘es Tus *. |107 —111 107 —111 iis ro 
50, 000 | India-Rubber, Gutta-Percha and "mom Tr 10 Y 10 P.. | 21 — 22 21 — 22 212 | 24 

300, 0007 Do. do. do. 4 % 1st Mort. Deb .. 101 —104 101 —104 ito ET 
97, 500 Liverpool Overhead Railway, Ord. . 34 38% 319, 13 — 8i 8 — 84 
10,000 t Do. do. Pref., £10 paid iv 908 7 — 13} 124 — 134 

$Rosling, Appleby & Fynn 6 95 Cum. Pref. . " n ! 6 p^ 19% . to „ 
37,350 Telegraph Construction and Maintenance 15 9 15 174%| 35 — 39 36 — 40 

150, 0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 2 "T . 102 —105 102 —105 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 8 96| 12 12 95 i n 114 |10— 11 as 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20, 000.. $us id 6 54— 6 5i 
540,0007 Waterloo and City Railway, Ord. Stock... wai 3%| 3% 3 4 93 — 96 93 — 96 n 

t Quotations on Liverpool 8tock Exchange. t Unless otherwise stated all shares are fully paid. $ From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Teleph Construction and Mainte Old Ashton, aad H Electric (£10 Ord., 154 —1 
National Eleotrio os Wiring, 19/6 paid, 14—134. n | — " AR 1 Neis pd.) pd.), 1 iin 
*T, Parker, £10 (fully paid), 161. 
* From Birmingham Share List, Bank rate of discount 34 per cent. (June 6th, 1901). 
MARKET QUOTATIONS, Wednesday, June 19th. | 
CHEMICALS, &c. | | This week. Last week. Ino. or Deo. | METALS, &o, (continued.) This week. | Last week. 
— P —— c —— . — e ———má———— A p ÀÁÉ | ————————— ————, ag C 
, .. . wt. . . ee ee ee - 286 
a Acid Mei ose H i — ra a 5 / Copper Sheet — oer = p 
e «4 O per owt. 86. x (Electrolytio) Bars per ton £82 £82 
Sa Bulphurle per cwt 5/6 5/6 W^. da m per ton £90 £90 
a Ammon e... per ot. f l- A n n TN .. per ton £84 £84 
e Ammonia, — (crystal).. per ton £83 10 £38 10 e 1 H. C. Wire per Ib. 12 1 2 
per ton £80 £80 f Ebonite Rod .. oii us per lb 
a Bleaching powder.  .. perton £1 £1 CC.. o bj- 5/- 
, Do e n Ure. +» per ton £15 £165 n German Silver Wire . 05^ DOE IU 16 [^ 
es e+ per ton £15 £15 h Gutta-percha fe.  .. per lb. 8/- b 

3 ds ) per gal. 1/- 7/ h India-rubber, Para fine .. . por lb. 8 8/9 to 3/10 

a „, 50 per gal. 5/6 5/6 4 Iron, Charcoal Sheets per ton £18 

a Copper Sulphate per ton £28 £23 6 uw os (Cleveland warrants per ton 44/103 45/2 — 

a Lend, } Nitrate per ton £24 $. e 8 according to 8 per ton From £11 | From £11 

a „ Whites per ton 1 aa Borer, ea .. per ton 70/- to 72/6 | 70/- to 72/6 

a M ied Baci es +. per per gal a^ "T ee $ uu ire, 5 No. 8 per ton E Aa „ Bs 

Š Naphtha, Bolan ai 160°C). ber 6/6 56 Mi g Lead, Tagish Ingo — ..  .. per ton { £1215 | £12 156 

a Potash, remp ncasks.. per r1 2 F 9 „ " Sheet T .. perton| £1310 £13 10 | 

Et a ustio (15/8099) . per ton P m Manganin Wire No. 28 .. per lb. 8/- C 

a „ Bisulpha .. per ton £85 £35 EN g Mercury EC. Gu x: DRM | ae A aed - 

a Shellac i S per owt. 61/- 61/- és d Mica (in original cases), small .. per Ib. 8d. to 9d. to 9d. 

a Bulphate of Magnesia . per ton £4 10 £4 10 m e.a $i : medium per lb. | 1/9 to 75 1/9 to 2/9 

a Sulphur, Sublimed Flowers . per ton £6 £6 55 d per lb. | 8/8 to 7 to 7/8 

a n nuc red per ton £5 10 £5 10 s p Phosphor Bronze, piain os ande per Ib. EE 1/8. ae 18 | 

Lum +» per ton £5 £5 - p " ings per lb. 1/1 to 1/4 to 1/4 

^ Boda, Caustic T white 70%) .. per ton £10 15 £10 15 id p ed “arip è sheet per lb. 1/8 1/8 
Ga parve +. per ton £8 £8 ae 0 Platinum ds per on. £41 241 

e B chromate, casks .. per lb, 934. Ad. $$ : Silicium Bronze Wire per lb, | 103d. to 1/04 |102d. to 1,04 

Steel, Magnet, eda ngiodesc'p'n per ton| LÁ £15 * d 

METALS, &o. 9 al bio. . e pertoni u 418 100 ioa] 
b Aluminium Wire, in ton lots.. per ton £224 £224 T 2 » foil ae .. per lb. 1,6 1/6 
Bheet, in ton lots Per ton £191 £191 s n „ wire, Nos. 1 to is per lb. 1/9 1,9 

p Babbitt’s metal in e er ton | £75 to £140 475 to £140 - | p White Anti-friction Metals — 

e Brass (rolled metal to 12) basis — Ib. 1 2 | cò | " White Ant” brand . per ton| £85 to E 435 — eid 

€ „ Tube (brazed) per lb, 10d. 10d. T j Xarns, Cotton, Bingle 101b. Lu 8 per lb, 

e * Vu, (solid drawn) .. per lb. 124. sid. | | J „ Best Flax, & lea. per Ib. 

6. W. 5 - .. Per lb. A , | j „ Hemp, 8 ate 10 lbs. .. per lb, zn ' [1 

e Copper Tubes (brazed) .. per lb. llà, 11d. Ec Russian, 10 lbs. .. per lb. 

ET las „ (solid drawn) . . per lb. 1034. 1034. | j Jute, 180 Ibs. rove per ton £145 45 

g Copper Bars (best selected per ton k 

| 


| Zinc, Sh’t. (Vielle Montagne ond. ) por ton £2210 272 10 


~ nee a Co bs cal A rper Rubber, a — and Tel „Works K are a 
Quotations * — tish Aluminium D Quotati €BBrs. Jam — n " ' m Messrs. W. T. Glover 
¢ Messrs, Frobodek Bake à OD, 1 — ng Low ee ee 
— j Messrs, Henry C. Yeo &. O5 Digitized by 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


STORAGE BATTERIES IN ELECTRIC POWER STATIONS, 
CONTROLLED BY REVERSIBLE BOOSTERS. 


By J. S. HIdRFIELD, Member. 
(Paper read May 9th, 1901.) 


(Continued from page 1038.) 


BATTERIES IN TRACTION STATIONS. 


In power stations supplying energy to work tramways and rail- 
ways, the character of the load is entirely different from that of a 
lighting load. The output varies but little according to the time of 
the year, or from day to day. There are peaks during which the 
output and the maximum load are greater than at other times, but 
not nearly to so great an extent as in lighting work. The load, how- 
ever, varies very rapidly and through very wide limits, the varia- 
tions becoming less as the number of cars or trains increases. In 
the case of a road operating 50 to 100 cars, the maximum loads are 
usually about three times the mean load. With 100 to 200 cars, the 
maximum loads are usually less than twice the mean load. Fig. 5 
shows the load variations for a road operating 25 to 30 cars ; fig. 6 
shows the variations of the mean load at any time during the day, 
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Fic. 7.—Curves SHOwINd Risg or VOLTAGE ON CHARGE AND 
FALL OF VOLTAGE ON DISCHARGE AT DIFFERENT RATES. 
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Fig. 6.—Traction LOAD DIAGRAM. GENERATOR AND BATTERY. 


Mircia. 


Fic. 8.—VABL\TION IN VOLTS OF ONE CELL WITH SUDDEN 
VARIATION IN THE LOAD. 


this curve being plotted by taking the output in units every half- 
hour, and from the readings working out the load. In each figure 
the horizontal line shows the average load, during the hours of 
running the plant necessary to turn out the metered units. It is 
evident from the curves that a generator of 200 Kw. can easily give 
the output if a battery be used to discharge on the peaks. For such 
a load the battery may be used at the one-hour rate of discharge 
normally, and on occasions at even a greater rate. Such occasioas 
might be when the road is very heavy through a snowfall or like 
reason, or when cars get bunched during holiday traffic. In the 
case of a traction load, therefore, the capital cost of the battery 
may be taken at the one-hour rate—that is, about £15 to £18 per Kw. 
This is considerably less than the cost of the running plant. 

For the load shown in fig. 5 over 24 hours, the load factor is 23 
per cent. Such a load cannot be very economical, since the steam 
plant would be, on the average, very lightly loaded. l 

The plant load factors for a lighting station and a traction station 
differ iu one respect —in a lighting station, by using units of several 
sizes, the engines may be run nearly at their full load always, but 
the load on the boiler plant will vary considerably; in a traction 
station, on the other hand, the boilers will supply, during 16 hours, 
about the same amount of steam per hour. The engines must, how- 
ever, be large enough to take the maximum load, and therefore work 
at only a small part of their full capacity. 

If a battery be used in parallel with the steam plant on the load 
shown in fig. 5, it will take up some portion of the peaks; but the 
conditions of batt:ry discharge and charge must be such, that the 
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Fic.|9.—ARBANGEMENT OF REVERSIBLE BOOSTER OPERATING 
TRACTION Loap. 


of hours, say, 16 daily, to turn out the required number of units, 
and to allow the battery to take charge of all peaks, and to charge 
when the load is small, and to work the entire service for the 
remainder of the day. 

It is here necessary to consider the nature of the battery as a 
reservoir of energy. Fig. 7 shows the well-known rise of vol 
on charge and fall of voltage on discharge at various rates. ig. 8 
shows the fall in voltage due to throwing on the load in sudden 
steps, the fall in the latter case being due to the ohmic resistance of 
the cell, and possibly, toa less extent, to polarisation. 

In a battery working in parallel with a shunt-wound generator at 
such a speed as to give about the mean output, so that the battery 
neither gained nor lost very much, the number of cells should be 


determined by the formula, No. of cells = ane oue I have 
found that, when in the best condition for working in this way,a 
battery capable of giving 450 amperes for one hour, will 

200 amperes with a fall of pressure of 25 volts, and will charge 200 
amperes with a rise of pressure of 25 volts, these limits being the 
greatest permissible on a 500-volt circuit. 

With compound-wound generators, the pressure rises with the 
load, so that the battery working in parallel with the generator will 
do very little work. 

In working a battery in simple parallel with shunt-wound gene- 
rators, it is impossible to charge the battery during working hours, 
and at the same time have it available to discharge on any peaks; 
this is a great drawback, and necessitates running longer hours to 
complete the charge. 

The only way to work a battery on a tramway or other variable 
load to keep the generator output constant, to fully charge during 
working hours, and to discharge up to its momentary rate, is to use 
some device to compensate for the variation of the battery 
pressure. For this purpose I have used a booster of somewhat 
special design, the booster armature being always in series with 
the battery. This machine is run throughout the time the gene- 
rators are working, and sometimes when the battery alone is 
working the line. The essential connections are shown diagram- 
matically in fig. 9, and the machine itself in fig. 10; this shows 
the booster driven by a motor, it might, however, be driven from 
the main engine. The booster n (figs. 9 and 10) has laminated field 
magnets, excited by a fine wire coil c (the exciter coil), consisting 
of such a number of turns of such resistance that the pressure given 
by the armature when run at constant speed is the same as the 
pressure across the ends of the exciter coil The exciter E 
is a small generator giving 500 volts, and the necessary 
exciting current. This generator has a very. small drop from no 
load to full load, which drop is corrected for by a series winding; 
its armature leads are coupled, one to the battery negative terminal, 
the other (the positive) to the positive battery terminal, by way of 
the exciter coil c. 80 long as the exciter and battery pressures are 
equal, no current will flow in the exciter coil, and hence the booster 


Fig. 10. 


variations in the battery pressure must be small, which would neces- 
sitate working the battery at a much slower rate than the one-hour 
rate allowed for above. The ideal arrangement would be to run the 
pee d at constant load, making the (constant load as nearly the 
of the generator as possible, to work the necessary number 

\ 


will give no pressure, but should the battery volts rise a current will 
move in c proportional to the difference of the pressures of the 
battery and of the exciter (which will be motored). The booster arma- 
ture will then give a pressure equal to the rise of the battery pressure. 
Similarly, should the battery pressure fall, the booster give 4 
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pressure equal to the fall, but will have its poles reversed, the 
exciter running as a generator and giving current to the battery. 
The booster therefore follows the variations of the battery pressure 
from the line pressure, and corrects for the variations, 80 as to main- 
tain the line pressure constant whether the battery be charging or 
discharging. Generally, as will be readily seen, the exciter runs as 
a motor when charging, and as a generator when discharging, but 
since only 240 cells are used, occasionally, when the cells are low, 
charge begins at a less pressure than the 520 volts on the line, the 
booster then runs as a motor, and the motor as a generator, returning 
energy to the line; also when the battery is fully charged, the 
pressure is generally greater than the line pressure. Should the 
battery in this condition be called on to discharge, the booster 
opposes the discharge, and is motored; the motor then runs as a 
generator, and again returns energy to the line. The current varia- 
tions in the motor amount to about 7 per cent. of the maximum 
line variation. The booster fields being laminated, and being 
designed to work at a low induction so that the field strength 
is as nearly as possible proportional to the magnetising force, 
the change of polarity is rapidly made, and the booster 
pressure varies very closely as the difference between the battery 
and exciter pressures. Such a booster connected in series with the 
battery will serve to maintain nearly constant the load on the 
generator, as it will nearly correct for all changes in the battery 
pressure. There will be times, however, when the current through 
the booster armature ijs large and the field very small; the &rma- 
ture reaction will then be an important factor in the working of 
such a machine. To overcome this, a coil connected in series with 
the armature is used, so that it opposes the reaction of the armature 
in whichever direction the current tlows: this coil consists of a few 
turns only. In order to increase the pressure as the load on the 
line increases a part of the feeder current is shunted round a coil 
on the booster field in such a direction as to help the discbarge or 
to oppose the charge, or a part of the feeder current may be taken 
round the exciter fields so as to raise the exciter pressure, or a part 
of the feeder may be taken round the motor fields, so that the 
greater the load becomes the greater is the motor speed, and hence 
also the exciter and booster pressure in the discbarging direction. 
In working with shunt-wouud generators there is a tendency for the 
motor to hunt, so that as the line load increases the battery does 
moro than its share, the pressure therefore rises, and the motor runs 
faster; the booster pressure increases and the exciter pressure, and 
hence the tendency is to take still more load; a similar action 
occurs as the line load falla off. I have overcome this trouble by 
designing the motor so that an increase in pressure at its terminals 
strengthens the field in a greater proportion than usual by designing 
the motor field on the same lines as the booster field; the result is 
entirely to check the hunting. The switch gear used with the 
booster is shown in fig. 9. The switch, 8, connects as shown on the 
diagram : in its upper position the battery is directly on the line, 
in the lower position the battery is connected through the booster 
armature; F is a shunt-breaking switch and fuse in the exciter 
circuit. 
(To be continued.) 


PHYSICAL SOCIETY. 


ORDINARY MEETING HELD JUNE 14TH. 
Prof. S. P. THompson, President, in the chair. 


A PAPER on "HERR JaHN's MEASUREMENTS OF THE ELECTRO- 
MOTIVE FORCE OF CONCENTRATION CELIS,” was read by Dr. 
LEHFELDT. 


Prof. D. Jahn has recently published measurements of E.M.Fs. 
of concentration cells, from which he has endeavoured to show that 
the law of dilution is applicable to strong solutions. The author 
points out that his conclusions are based on argument in a circle, 
because Ostwald's law is assumed in the formula used by Jahn for 
calculating degrees of concentration. The formule of Nernst and 
Arrhenius do not yield consistent results, and it is suggested that 
the former is suitable for calculating concentrations, and the latter 
for calculating osmotic pressures. 


A Paper on " THE MECHANISM OF RADIATION” was read by Mr. J. H. 
JEANS. 


This paper contains an attempt to obtain answers to two ques- 
tions: (1) What inferences can be drawn as to the mechanism by 
which radiation is emitted from an examination of the formula of 
physical optics ; and (2) is it possible, with the help of these infer- 
ences, to frame any conception of matter which will give & con- 
sistent account of the various optical phenomena. Starting with 
general spectroscopy, the author bas written down the radiation 
due to a single rotating molecule vibrating harmonically. The 
effect of & number of molecules is deduced, and it is shown 
that the condition that the continuous banded spectrum shall be 
absent, is that either the period of rotation must be large 
compared with the period of vibration, or the radiation 
from a molecule must be spherically symmetrical. Passing on 
to dispersion, even if the radiation is continuous between collisions, 
there will be a discontinuity at every collision, and the train of 
waves will be no longer regular. It is customary to assume that the 
vibrations of a dispersing medium are sympathetic with the 
irregular incident light. The author has calculated the ratio 
between forced and free vibrations in a prism or grating, and finds 
that if the dispersion is to be regular the vibrations must be only 


slightly influenced by collisions, and this requires, as in the former case, 


- that either the period of rotation is large compared with the period 


of vibration or the radiation is spherically symmetrical. As this is 
not the case with molecules, the author thinks that the line spectrum 
is emitted by atoms, that these atoms must be dissociated, and that 


thc shape of these atoms is one of spherical symmetry. It isshown 


that if an atom is an electro-magnetic system, similar to a planetary 
system, then the periods of such an atom would not be fixed, and 
there would be no reason for a line spectrum. The normal atom is, 
therefore, regarded as an electrostatic system, with some law of force 
other than the inverse square law, holding at interionic distances. 
Such an atom, when at rest, would give a pure line spectrum. 
Rotation of such an atom causes the lines of the spectrum to 
shift towards the red, and as the rotation is different for different 
atoms, the lines will not only be shifted but broadened. To 
calculate the periods of vibration of an atom, the author has 
assumed it to consist of an infinitely great number of infinitely 
small ions. The spectrum of this consists of a collection of spectrum 
series, each possessing a definite head and capable of explaining 
doublets, triplets, &c. It is shown that under the action of a mag- 
netic field a line may separate out into approximately equidistant 
lines, the central lines maintaining its position. In conclusion, the 
author points to many other physical phenomena which can be 
explained by the theory described. , 

The Society then adjourned until June 28th, when the meeting 
will be held, by the iuvitation of Prof. W. G. Adams, in the labora- 
tory of King's College. . 


INDUSTRIAL BETTERMENT. 


In a recent issue of Cassier's Magazine, Mr. H. F. Porter, of the 
Bethlehem Steel Company, South Bethlehem, Pa., contributed an 
article on “Industrial Betterment " in the iron and steel industry ; 
as many of his suggestions may be equally applied to all manu- 
factures, they may be worth the consideration of those engaged in 
electrical industries. 

The conditions existing in the early days of iron and steel manu- 
facture are not those under which electrical manufactures have 
been developed in later times. In the nineteenth century it was 
not possible for electrical industries to form guilds and keep 
trade secrets, which could only Le handed down from father to son, 
or to apprentices who, under penalty of death, were forbidden to dis- 
close the details of their trade. 

Mr. Porter proceeds to show that strikes and lockouts were the 
result of the light of science breaking through the darkness of the 
times, and these conditions we allow with much regret are still 
with us, notwithstanding the advance of civilisation. Following 
Mr. Porter's reasoning, we think we are right in expressing the 
opinion that the greatest source of real pleasure in this life is to be 
found in benefitting our neighbours, and in his own words, “ not by 
indiscriminate charity, but by showing men how to help themselves, 
and lending a helping hand where necessary.” 

In large electrical enterprises, as well as iron and steel industries, 
thousands of men are employed of various intellectual capacities, 
from labourers upwards, and the real difficulty in all labour ques- 
tions is the differentiation necessary to properly determine the 
capacity of the human unite for intelligence and industry. Take 
for instance, the labouring class who are paid by the day; here we 
have old and young, weak and strong, irrespective of the useful 
work performed by each, paid on the same scale. 

We consider that at the present day this condition has brought 
about the regrettable result of most employers of labour arriving at 
the conclusion that the young and strong men render better paying 
results than the more experienced and older men, who may not be 
equally strong, but through steadiness of character and experience 
would, in many cases, prove equal in the long run. 

Though we are not able to resist the “survival of the fittest,” we 
may make a mistake when we unthinkingly practise the “survival of 
the strongest " as resulting in the same effect. i 

If it were possible to measure human capacity in a somewhat 
similar manner to the measurement of electrical capacity, then the 
management of workmen and their wages would be comparatively 
easy; but intelligence and capacity, or industry are not to be 
measured in volts and amperes, so there must always be the 
effect of the personal element in the organisation of works and 
management of men. : 

The system of trade unions of trying to enforce the equality of 
men is an attempt to defeat ''the survival of the fittest," and this 
result cannot be attained; the system must always result in 
dissatisfaction and discontent. Only when employers and employed 
can be brought to realise that their interests are line and line, not 
antagonistic, will labour troubles, strikes, lockouts, &c., be done 
away with. 

Mr. Porter points out that & scientific, conscientious system of 
management based on a combination of what Huxley describes 
as two opposing methods of government—i.e., the cosmic and the 
ethical—is sure to bring about results favourable to both employer 
and employé. " 

He says that “the employer must feel that the question is not 
‘What salary must I pay? but What ought I to pay? and we 
add that the employé must realise what is his market value, and be 
content to render au equivalent in intelligent work. 

Mr. Porter goes on to say:—"''It is plainly the duty of the 
intelligent employer to institute & system of payments by which 
each individual shall be paid according to his merits. Much time 
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and careful observation must be directed to the establishment of a 
fair day's work for the normal man, as wellas the rate of payment 
for it, and a generous bonus should be given to all who exceed the 
stated amount of work. To bring this about, however, requires much 
skill and patience, à kind and generous nature, and a sound judg- 
ment. A wage rate, once established, must not be changed whether 
the times are good or bad, otherwise the men 
become disheartened, fearing a cut in their 
pay.” 

Now we are unable to say whether Mr. Porter 
has. put the above system in practice, for the 
article does not state that he has found it practic- 
able and eminently satisfactory, but we feel con- 
fident in saying that if any employer were to give 
a "generous bonus" or to increase the average 
workman’s wages without his having had to 
apply for a rise, he would soon find that the 
workman, instead of considering that he was 
only receiving a fair recognition of his services, 
and applying himself even more energeti- 
cally to his employer's interest, would either 
come to the conclusion that his standard wages 
were on too low a basis, or that he was con- 
sidered by his employer so indispensable that 
it was advisable to make him a present to retain 
his services. 

Mr. Porters ideas seem to be all derived 
from a very happy theory, which reads very 
. well, but which any person who has had an 
opportunity of studying the character of the 
working man must see is more of a fairy 
tale than a possible solution of the difficulties 
between employer and employed—something 
that might pass through the mind on a Sunday 

afternoon, say. 

He goes on to explain that this fair-wage 
and bonus system will stimulate the best 
workmen, and that the others who either can- 
not or will not work will soon drop out, but it 
is evident that in this case the trades union has 
been ignored. 

Another important point suggested by the author of the article is 
“that a place once earned by a man must not be forfeited by 
favouritism,” and this is, indeed, a sore point with those who 
try to do a day’s work for a day’s pay; there is no necessity 
to give instances of this injustice, it will be a familiar case with all 
readers. Again, to quote from the article There is nothing so 
conducive to a man’s peace of mind as the knowledge that his 
occupation is steady and his income sure." We should be glad to 
hear from any employer of labour that he had found his men to 
apply themselves better to his interest under the conditions stated. 

We consider that the system obtaining in some, if not all, parts 
of the United States, of taking on workmen without reference or 
agreement, and discharging them without notice or character if not 
up to the standard expected, has a much more stimulating effect 
upon workmen, but this system can only exist in countries where 
the trades union and other circumstances permit ; we neither approve 
nor advocate it, as it can only render a man more like a machine 
than au intelligent member of isociety with a well brought up 
family and a comfortable home. 

We have not space to spare for a further examination of the article, 
but we cannot conclude without saying that the whole scheme, 
while it looks very pretty on paper, and reads something like a tract, 
lacks the practical consideration necessary for the solution of such 
problems. 

We have never known of cases where privileges have been granted 
to even a small number of men, without one or more finding 
means of abusing them. A point touched upon, which, we think, 
does not receive sufficient consideration with. employers, is the 
attention to light, heat, ventilation, dining rooms, and lavatorics, 
and we think no one will dispute the assertion that a workman 
whose surrouudings are comfortable and convenient will do more 
work than one having an ill-lighted, draughty, dirty environment. 


200-H.P. CLARKSON OIL BURNER. 


WE werc present on June 10th at a very successful demonstration 
trial of a large Clarkson oil burner, at the works of the 
Clarkson Capel Steam Car Syndicate, of Deverell Street, S.E. This 
particular burner has been constructed for a water-tube boiler, to be 
placed on one of the fire floats of the London Fire Brigade, which 
has had for a year a land engine heated by the Clarkson system, and 
bas, as a result of the satisfactory performance, decided to apply it 
to the fire float. 

In the Clarkson burner, which is really an oil Bunsen, oil under 
pressure is forced round a coil that is heated by the flame, and it 
escapes as a vapour at a nozzle at one end of a long 
trumpet. The outlet is regulated by a taper spindle. 
The oil vapour draws in air, and is well mixed with this in 
the long trumpet, and finally cscapes round the opening 
of a flat-faced valve, being there ignited and burned. This 
flat-faced valve is movable simultancously with the above- 
named regulator spindle, and thus always provides for a constant 


efflux velocity of the vapour and air; this guards against back 
firiog. By regulating the air admission the oil can be burned either 
as a perfect Bunsen blue non-luminous flame or as a solid or white 
flame with radiation eífects. The combustion is perfect and the 
heat intense, and the test was eminently satisfactory. Smaller 
burners have b»en made for some time for steam cars, but nothing 


PLAN AND SECTION OF BURNER. 


so large as this 200-H.P. burner has yet been made. It demon- 
strates tliat oil fuel can be employed over a wide range of powers 
from small steam cars, launches, and even the harmless domestic 
kettle, up to units of 200 H.P, and we should say even 
considerably larger units could b» employed. The initial 
heating of the vaporising coils can be effected by means of methy- 
lated spirit, or, as shown at the test under review, by means 
of gas. As soon as started, no matter how feebly, the oil flame 
rapidly heats up the vaporising coils, and full power is produced. 
Thus in the fire engine full power for the engine is obtained. 
in 24 minutes after call, a result never yet attained with coal 
firing. The 200-H.P. burner is designed so as to be capable 
of being worked with a very small flame, sə as to keep 
the ‘boiler under gentle steam. Under these circumstances, 
the signal for full steam can be answered almost immediately, the 
simple turn of a hand-wheel putting the burner into full combustion 
at once. 

The details of the burner are readily seen from our illustration, 
and the connection between the burner valve and the admission 
regulator can easily be traced out, as also the vapouriser coils. The 
demonstration was a decided success, and should extend the range 
of application of oil-burning steam generation. 


CHANGING OVER. 


[ COMMUNICATED. | 


A LARGE number of central station engineers have recently 
found it advisable to raise the pressure of supply. This has 
been done as a rule to increase the lamp capacity of the dis- 
tributing network and to reduce the drop in the voltage. 
Taking advantage of the increase in the pressure limit per- 
mitted by the Board of Trade, many alternating stations 
have changed over to direct current with 460—500 volts 
across the outers. 

According to the latest returns there are at present about 
217 central stations in the United Kingdom, of which 84 
are alternating with a total capacity of about 88,000 Kw. 
and 133 direct current with a total capacity of 132,000 kx. 
Of these some of the stations started as alternating, and have 
changed over completely to direct, and others have changed 
to direct current for the central area, retaining the alternating 
current for the outlying districts. 

There is a growing tendency on the part of engineers to 
put down direct current stations. Many large American 
stations with an output that puts any station in this country 
into the shade, supply direct current at 100 volte, and if 
these large stations can be operated satisfactorily at 100 
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volts, it stands to reason that, smaller ones can be run suc- 
cessfully at 460—500 volta. 

Without wishing to hold up American practice to be 
followed blindly, it must be adinitted that electrical under- 
takings are farther advanced in that country than in this, 
and that if alternating current were all that its devotees 
paint it, more would have been done in that direction by 
American engineers. 

Modern practice in distribution all seems to point to direct 
current supply ; though in some instances the current is 


. generated alternating either two or three-phase, and trans- 


mitted to substations in the area to be supplied, and there trans- 
formed to direct current either by rotaries or motor-generators. 

The advantages of direct current over alternating may be 
briefly stated :— 

1. Direct current works at its lowest efficiency during the 
hours of full load, which is about three hours out of the 24, 
and consequently is working at its best during the greater 
part of the day, the reverse being the case with alternating. 

2. Direct current street lighting is much more satisfactory 
and economical than alternating. 

3. Direct current motors are more efficient than alter- 
nating; and will start up easily with full load, which is a 
point to be taken into very serious consideration in a manu- 
facturing town where there is likely to be much demand for 
power. 

4. In the direct current svstem there are no trans- 
formers to bre k down, or H.T. fuses to give trouble. In 
fact, the fewer fuses on a direct current system the better. 

5. The direct current system is easier to work at the 
station. In paralleling machines the voltage only has to be 
watched, and there is no getting a machine in out of phase, 
as in the case of alternating current. 

6. There is much less risk of danger to the attendants 
from shocks, and less liability of the insulation of the 
machines, mains, and apparatus to break down. 

A point often brought up against direct current is the 
commutator. A commutator seems to have great terror for 
some alternate current men (perhaps because the unknown 
is always fraught with terror to the timid mind) but in 
modern well-designed machines with carbon brushes, the 
commutator gives very little trouble if looked after with 
ordinary care. 

Having decided to change over to direct current, there is 
a busy time in store for the engineers, and not an entirely 
blissful one. The proper time to begin the actual changing 
of the circuits is, of course, in the spring, with the long day- 
light hours, so as to cause as little inconvenience as possible 
to the consumers. Each circuit, before it is changed over, 
has to be overhauled, and unsuitable switches and fittings 
exchanged for thcse of high-voltage pattern. Many installa- 
tions, where the work has been up a long time, require to 
have practically the whole of their fittings renewed. Switches 
that were all right for 100-volt alternating current supply, 
sometimes are the reverse with direct current at 230. 

Switches and fuses with metal covers are especially trouble- 
some in this way. It is a good plan to put the fuses in 
asbestos sheaths, as when the fuse blows, this smothers any 
tendency to arc. Double-pole fuses on the same base should 
never be allowed. 

Miniature lamps, used for decorative purposes, are very 
undesirable on high voltages, and, where possible, it is better 
to wire two such in series. All the motors, arc lamps, cooking, 
heating, and other special apparatus, including, of course, 
the meters, have to be exchanged. 

Changing the motors is usually not a very large matter; 
as a rule there are not many of them, and what there are are 
usually small sizes. i 

The arc lamps are sometimes rather a difficulty. With 
alternating supply a single arc lamp at an installation is 
often met with, and it is not always easy to persuade a man 
that he wants four lamps in the place of the one he used 
before. Single enclosed lamps do not work well across 250 
volts. Although two in series do not burn so badly, yet 
they do nof give so good a light as open type lamps, and 
consumers often, with the same reason, object to them. 

The arc lamps in theatres, used for lime-light effects, 
present rather a difficult problem, as they must be able to be 
used singly, and there appears to be only three courses open. 
(1) To instal a continuous current transformer in the 
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theatre itself, to reduce the voltage from 250 to 50. (2) To 
leave the arcs alternating. (3) To insert a large resistance 
in series with each lamp. 

The first-named is the best plan, although it is attended 
with a good deal of bother, as the supply authorities are 
usually responsible for the upkeep of the C.C. transformer, 
which will not probably be looked after by the theatre people 
with any very great care. 

If the outlying districts are still supplied with alternating 
current, the second plan is the simplest, but it establishes an 
objectionable precedent, and as it is probably the engineer’s 
object to ultimately do away with alternating current alto- 
gether, it is merely putting the evil day off, and the problem 
will have to be faced again later on. 

The third plan has the objection of requiring a large 


number of resistance coils, and if the resistances are not to 


get dangerously hot, a very large number will be required, 
and, as a rule, there is not too much available space in the 
basement of a theatre ; or a liquid resistance may be used, 
with the accompanying inconvenience of fumes, and uncer- 
tainty in working. 

Heating, cooking, and other small apparatus all have to 
be changed, but do not give much trouble. Another source 
of trouble is the mains themselves. Although they may 
stand all right with 200 volts, faults often crop up when the 
pressure is a little more than doubled, and the best way to 
deal with this is to put in very healthy fuses, and let the 
faults burn out as they occur. : 

It is surprising what a lot of cable can be burnt away 
through a comparatively small fuse. A case recently 
came under the writer's notice in which a fault occurred 
on a network of two 37 15 and one 19115. The circui twas 
protected by a fuse of two strands of 16 copper on each 
outer. When the fault was dug up it was found that 
one of the 37.15 was burnt in two and the other nearly 
so, and the 1915 bad disappeared entirely for about 2 
yards, The fuse had simply melted in the middle, and 
there had been no arcing at the contacts at all. 

Passing from the legitimate troubles incidental to 
changing over, there is always the trouble of the consumer 
who objects to the higher pressure. As a general rule, the 
inducement of having the installation overhauled free of 
cost, and a new outfit of lamps for nothing, is sufficient 
to silence any objections, but here and there a consumer 
crops up who, either out of sheer cussedness, or because 
he has, or funcies he has, a grievance against the supply 
authorities, absolutely declines to have the increased voltage, 
and in some cases a special main has to be laid for the sake 
of one or two consumers, 

It is a very difficult matter to know how to deal with 
these ** conscientious objectors," but recently the Government 
has so far taken pity on the supply authorities as to sanction 
the matter being put to the arbitration of the Board of 
Trade. 

When, however, the change-over haa been completed, the 
simplicity in working will more than repay the trouble and 
expense in carrying it out. 


STREET LIGHTING. 
By A MUNICIPAL ELECTRICAL ENGINEER, 


THE best method of street lighting is undoubtedly by means 
of electric arc lamps. The lamps should be spaced about 80 
yards apart in the busy parts of a town, the distance being 
increased to 40 or 60 yards in the less frequented districts. 
Street arc lighting is not carried out to anything like the 
extent it should be in this country, and it is comparatively a 
rare thing to come across a town with as many as 200 public 
arc lamps. The lighting authorities usually object on the 


score of expense, saying that it is cheaper to light with gas, 


and so, no doubt, it is for such light as it gives, but light 


for light there is nothing cheaper for public illumination 


than arc lamps. The lighting of many of our large towns 
is perfectly disgraceful, the streets being in semi-darkness 
after the shops are closed. 

. Where the electric lighting is in the hands of the muni- 
cipality the current ought to be supplied for public lighting at 
cost price per unit (that is, after interest and sinking fund have 
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been allowed for) with the addition of about 7 per 
cent. to cover the cost of attendance and depreciation. The 
public lighting should be done as cheaply as possible, and 
having a lot of good street lighting makes a very good 
advertisement for the undertaking, but it ought not to. be 
made cheap at the expense of the private consumer. 

Arc lighting ought to be adopted along all the main 
streets, the small streets being lighted by incandescent gas. 
Incandescent electric lamps are not to be recommended for 
street lighting ; they do not give enough light for the money 
paid for the current, and streets lighted by their means 
never look well for the simple reason that there are never enough 
lamps fixed. Wherever possible the arcs should be run in 
two circuits, the lamps going on alternate standards from 
each circuit, After midnight half of the lamps can be turned 
out, which is much better than putting on incandescents 
in the place of the arcs for the lighting during the carly 
hours. ö 

There are many ingenious devices for switching arc lamps 
on and off automatically with time switches — which, how- 
ever, do not always work and for switching the incandescents 
on when the arcs are extinguished ; but these automatic 
arrangements are better dispensed with if any other satis- 
factory method can be arrived at. 

For successful working the system should be in the charge 
of a thoroughly competent foreman, to whom the trimmers 
are responsible, and who should make a written report every 
day to the station manager, giving the time the lamps were 
switched on and off on the previous evening, the numbers of the 
lamps that were out, the cause and the length of their 
failure, It should be the duty of one of the trimmers to 
go round the circuits as soon as the current is switched on, and 
again later on in the evening to see that all tlie lamps are 
alight ; and if a small bonus is given every month to the 
trimmers, provided there have been no unavoidable failures 
during that time, they will soon be very careful in trimming 
the lamps, which is half the battle, and failures will be of 
rare occurrence. The globes should be cleaned every week, as 
nothing spoils the effect of good lighting &o much as dirty 
globes, 

The principal methods of arc lighting in vogue are :— 
(1) Constant current series ; (2) constant pressure series 
parallel, both alternating and direct current; (3) rectified 
alternating current with the lamps in series. 

Constant current series arc lighting is not in very great 
favour in this country. Tostart with, although the efficiency 
of the series arc lamp is higher than that of the parallel 
type, the efficiency of the series arc-light dynamo is lower 
by about 10 per cent. when new than that of a good constant 
pressure machine, and falls off very considerably with the 
age of the dynamo, whereas the efficiency does not fall off 
appreciably with the constant pressure type. Apart from 
the efficiency of the machine itself, with series arc lighting, 
if a lot of lamps are in use, a large number of small dynamos 
have to be run either with separate engines to each machine 
- or by countershafting from one larger engine, and here 
again is a considerable loss of efficiency. The commutators 
of arc lighters frequently give a good deal of trouble with 
flashing over, and some machines, after flushing over, lose 
their current and have to be excited by shorting the fields 
before they will pick it up again. Flashing over, too, is 
very liable to make the carbons of some of the lamps lock, 
thus putting them out. 

With a large number of lamps in series, there is always 
the danger of failure due to the high pressure wires passing 
up the lamp standards. There is also the liability of all the 
lamps on a circuit being out because of a faulty connection on 
any one of theseries, and one defective lamp will, to & certain 
extent, cause the whole lot to burn badly. 

When, however, everything is in good order, the lighting 


effect, from series arc lamps is very good, and in many towns 


in America a large number of them are in use; in one city 
alone there are as many as 7,500 series arc lamps, which 
goes to show that series arc lighting can be made very satis- 
factory. On this side it is the usual practice to run the 
public lighting from the same machine as the ordinary 
lighting, and this method certainly has many advantages. 

In the case of alternating current stations the lamps may 
either be taken at different points from the low tension net- 
work, and switched on at different places in the town, or a 


Separate main may be run with a transformer to each lamp 
or group of lamps. ‘The latter method has the advantage 
that all the lamps can be switched on at once from the 
station, but it involves a large number of small transformers, 
which are not so economical as large ones, and which 
form an objectionable feature, as, in addition to being 
uneconomical, every such transformer is to a certain extent 
a weak point in the system. When small transformers are 
used in tliis way for arc lamps, they are usually placed either 
in road boxes or in the bases of the lamp standards, neither 
of which is a particularly desirable place for high tension 
apparatus. : 

Where the lamps are taken from the low tension network. 
two can be run in series with a choking coil in circuit off 
100 volts, and the light, though not so good as from a direct 
current lamp, is very satisfactory. 

With the direct current three-wire system the arcs may 
either be taken four in series across one of the outers and 
the middle wire, or nine in series across the two outers, from 
the ordinary lighting mains or from a separate main ran 
specially for them. The latter method is not open to the 
same objections as in the case of the alternating current, as 
there are no small transformers to waste energy and to be a 
source of weakness in the system. It simply resolves 
itself into a question of expediency whether a separate main 
shall be run, or the lighting be taken from the ordinary net- 
work. If before the question of street lighting has arisen 
lighting mains of ample capacity have already been laid, it 
probably will not be worth while to go to the trouble and 
expense of opening up the ground again in order to lay 
cables specially for the job, but in the case of a new station 


being put down, or if the streets are up for repairs or any 


other reason, it is certainly the better plan to lay separate 
mains for the arc lighting if there is to be much of it. 

The lamps should be run four in series between the outers 
and middle wire, a switch and fuse being placed in the base 
of the first pole of each group, so that in case the lamps 
require attention when the circuit is on, the current can be 
cut off from the group if necessary. A single-pole switch is 
all that is needed ; this will, of course, be on the outer, as 
the middle wire is at earth potential. 

Very few circuits would have more than 100 lamps on, 80 
the mains required are not very large. With 100 lamps 
four in series 125 amperes would be the current across the 
outers, so that the mains would start with two 37/15, and 
one 19/16 gradually reducing to 7:16 at the end of the 
circuit, the drop of pressure being allowed for, if necessary, 
by adjusting the resistances placed in series with the group 
of lamps. If the lamps are run nine in series across the 
outers, the middle wire, of course, will not be required. It 
is better to run them four in series, as they burn better that 
way, and in the event of a fuse going the area affected is 
smaller. 

The resistances, which can be made very cheaply at the 
station, should be placed either in the bases of the standards 
or at the top near the lamps in cast-iron boxes, at which 
distance from the ground they are not at all noticeable. The 
latter plan has the advantage of keeping the resistances 
cool. A 

Street lighting by enclosed arc lamps, whether alternating 
or continuous, is not to be recommended. The inner globes 
frequently give & good deal of trouble by breaking, and if 
they do not break they get blackened and cut off a large 
percentage of the light a long time before the carbons have 
burnt out. At their best they are not nearly so good as 
open-type lamps, and should not be used except perhaps in 
the case of direct current, where it is difficult to arrange for 
more than one standard in a particular place, and then it is 
preferable to have two lamps in’ series on either side of the 
standard, to having a single lamp across 200—250 volts. 

With rectified alternating current about 40 lamps can be 
run in series from each rectifier, assuming the primary 
current is at 2,000 volts. Very different opinions are 
expressed as to the satisfactory working of rectifiers at 
different stations, At some they work very well, but at 
others there is endless trouble with them. The current 
derived from them is unidirectional but intermittent, not 
continuous, and the lamps hum to a certain extent in the 
same way as alternating lamps. The system is open to some 
of the same objections as the continuous current series arc 
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lighting, in that a broken connection on any one lamp puts 


all the circuit out ; there is the same danger of earths due 
to the high potential at the lamps, and there is the addi- 
tional apparatus at the station requiring special care. 
There are many very good alternating arc lamps on 
the market now, and it seems scarcely worth while to 
introduce further complications into the working of the 
station, by having rectifiers with all the troubles attendant 
upon high voltages, when very satisfactory lighting can be 
obtained without their aid. Of course, it makes fresh 
experience for the engineers, which, in the writer’s opinion, 
is one reason why there is such a diversity of plant to be 
found in many of our central stations. 


SNOW CLEARANCE. 


Now that summer has come, we can talk of snow with equa- 
nimity. While winter was with us the presence of the snow 
itself, with all ita discomforts and inconveniences, was quite 
enough to make one loathe the thought of writing about it. 
In more severe climates, where many feet of snow fall regu- 
larly every year, any road which docs not contemplate 
shutting down altogether for weeks at a time, must be 
ejuipped with powerful ploughs and brushes driven by 
motors The number of these special cars which a road will 
have, depends, of course, on its magnitude. In 1900 the 
Ottawa Street Railway Company spent a sum equal to 13 per 
cent, on its capital for the removal of snow, and in Montreal 
the total cost of dealing with the snow during the winter 
equalled 3 per cent. on the capital of the company’. 

In many cities where the fall of snow is large, the snow 
has to be entirely removed after it is ploughed or swept from 
the tracks, and in some American towns ordinances compel 
the street railway companies to level off the snow, which 
otherwise would remain banked on either side of the track. 
Again, in some parts, snow. may be deposited only on one side 
of the track. 

Snow fences are utilised very largely on country lines in 
the States, especially at those points on the line where the 
conditions are favourable for the formation of drifts. Fortu- 
nately for us, we do not experience every year, or for any 
length of time, such rigorous weather ; and, for that reason 
elaborate snow-clearing devices do not form an integral part 
of the equipment of our tramways systems ; in fact, we are, 
or have been, too generally totally unprepared for any con- 
siderable fall of snow when it has come. In large towns 
and cities where there is heavy and continuous traffic, and 
at the same time a short headway between cars, a fall of 
snow which would stall the cars on a line in a comparatively 
quiet district, will not cause any inconvenience or require to 
be cleared, as it will be converted quickly into slush, and 
will not harden and pack in the rail grooves because of the 
rapid succession of car-wheels. 

In fact, a snow plough should be required very rarely 


inside a large town. On the first sign of snow coming to stay, 


or even before, salt or brine should be sprinkled along the rails 
from a car. If the melting slush and new snow threatens to 
become troublesome, the brine ceasing to bave any appre- 
ciable effect, the time will be ripe for swcepers, and gangs 
with carts must be sent out to remove the accumulation. 
This carting away of the snow is the mcs expensive part of 
the business. 

Coming back to gencral principles, it is very necessary to 
anticiptte a snowstorm, especially the first of the season. 
While the sun still shincs have the ploughs made, or 
thoroughly overhauled and strengthened where lust season's 
experience showed weakness; get the salting arrangement 
into working order, and organise a staff of men for fighting 
the snow when it comes. . 

The foolish manager is he who sits in his office till the 
first snow arrives, and seeing it, still sits there wondering 
if it is going to last. He is stirred from his supineness 
when an inspector drops in to say that the cars are stalled 
on such-and-such a route, and then rushes about giving 
red-hot orders, sending for men, sending for the plough, for 


* Street Ratlway Review, Vol. xi , January 15th, 1901. 


the salt, for brushes, for everything at once. Something is 
sure to be out of order, and will need repair before it can be 
used. Perhaps there is no salt in stock, and it is certain 
that men cannot be collected in five minutes. Finally, when 
everything is ready, the snow is an inch or several inches 
deeper; the plough has hard work to get to the blocked 
route, and when it gets there finds stalled cars which have to 
he shifted, or on to which the plough has to be fixed, before 
the clearing can proceed. By the time the service is rnnning 
again, enough revenue has been lost to have paid for all the 
anticipatory preparations which should have been made. 

As the average snowfall in England is not sufficient to 
warrant a special ploughing and sweeping equipment, it is 
usual to make small ploughs which can be pushed by an 
ordinary car. 

For several reasons it is necessary, or advisable, that the 
plough should not project beyond the end of the car, so that 
its height is limited by the clearance between rails and any 
essential fixture under the platform. It will be expedient, 
probably, to remove the step and life-guard, and, as this will 
take time when time is most precious, as many cars as there 
are ploughs required should be withheld from service and 
made ready whenever a snowstorm is expected. It will pay 
better to reduce the service for ploughing in time than to 
have the whole service stopped for lack of ploughs. 

Ploughs on the old steam trams were often merely vertical 
boards set at an angle of 45° with the track, and fixed to the 
front of the dummy. 

If the authorities will not permit snow to be piled on both 
sides of the road, a modification of this form of plough must 
be adopted, and it should be made so that it can ran on 
the top or bottom, as it must be turned over when the 
direction of travel is reversed ; unless the strut can be hinged 
at will on either end of the plough proper, in which case 
the plough may be shaped somewhat after the style of an 
agricultural ploughshare. | 

The best form, of course, is the sharp-nosed, equal-sided 
plough, half the snow being thrown on either side of the 
track. 

The sides of the plough should be set at an angle of about 
30? from the perpendicular, and should curl over on the top 
edges, so that the snow is screwed off the ends of the plough 
and runs further than it would if the plough was wall-sided. 
Moreover, less power is required to force the former type 
through snow. The nose must be heavily armoured, and 
rounded off to enable it to jump any unevenness in the 
track. If the life of the plough is considered, special 
wearing “runners” of double or treble-shear steel from 
] in. to 3 in. thick should be rivetted on to the shears. 
These runners are shaped with advantage to the contour of 
the track ; otherwise they will not scrape the rails till the 
parts which touch the setts or macadam only are worn 
down. 

The shares must be well strutted and tied to prevent 
crushing and spreading. 

The attachment of the plough to the car will vary 
according to the circumstances. Where a straight guard- - 
plank” is fixed at each end of the truck, it may be utilised 
very conveniently. Two short chains are fastened securely 
on the shares, and these are pinned into eyebolts let into 
the ends of the guard-plank. Brackets on the inner side 
of the shares butt against the ends of the guard planks, 
taking the push, and the chains prevent any serious move- 
ment except lifting. The shares can project about 18 in. 
outside the rails. As it is unpleasant to handle the iron 
work of the plough when changing ends, a D link can be 
fastened through the nose, and a large eye at the end of 
eich share; forged hooks attached to ropes or leathern 
thongs being used to haul the plough about. The whole 
operation of changing from end to end should not excced 
three minutes when the men are in practice. On a h?:vily- 
graded road one car will be unable to push a plough quickly 
enough through more than a few inches of snow, and a 
second car will have to be requisitioned. This coupled car 
will be called upon to do most of the work on severe grades, 
as the thin layer of snow left on the rails by the plough 
causes the wheels of the front car to slip. 

For that reason some arrangement of brushes, which can 
be pressed on to the rails behind the plough, is of service. 
To make a clean wet rail for the following car, it is well to 
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drop salt on both sides. As the effect of salt is felt very 
heavily in the repair department, and as its use is generally 
forbidden more or less strictly by the authorities, it should 
be sprinkled sparingly, and not thrown over the front of the 
car with a shovel. 

An easily-made salting apparatus consists of a box with 
sides tapering from 18 in. to 6 in. at the bottom, placed in 
the middle of each longitudinal seat, having a 1}-in. pipe 
fastened to the bottom by a nut on each side, and running 
straight through a hole cut in the floor to within an inch or 
two of the rail. A bar of flat iron, twisted to form a quick 
serew, with one end forged into a spindle, taking a bearing 
at the top of the box, goes through the box tothe bottom of 
the pipe. 

Salt will not run through the pipe unless the screw is 
moved, and its rate of egress can be regulated very nicely. 

One man can work two of these salters if they are suitably 
connected. | 

No more than three men are required on a ploughing car, 
one to drive, one to salt, and the third to wateh the trolloy 
pole, replenish the salt boxes. and adjust the rail brushes. 

If snow is persistent, hilly lines on which a moderate 
service is worked cannot be kept clear, 7.¢., the usual service 
cannot be run without delay, unless there is a plough to 
every three miles of track. 

Business men want to travel, and to travel punctually, 
whether it snows or is fine, and it should be the aim of every 
manager to keep schedule time, whatever the conditions may 
be. On too many lines the coming of snow is accepted as 
the signal for the preparation of the plan of campaign, 
instead of being watched for and met by a fully-equipped 
corps of fighters. 


CURRENT SPECIFICATIONS. 


LXVIL—MANSFIELD LIGHTING AND TRACTION PLANT. 


SuMMARY. 

Extent of Contract. Hquipment of au electric lighting system with 
provision for use for traction purposes hercafter. 

Division of Contract.—Contract to be divided into 10 sections as 
follows :—(a) Boiler house plant; (^) engine room plant; (c) con- 
densers ; (d) switch gear; (e) cells; /) crane; (a) mains; (^) public 

ighting plaut; (i) meters; (4) workshop equipment. 

System Adopled.—Three-wire direct current system, with accumu- 

Jators, the pressure at lamp terminals being 240 volts. 

Type and Number of Boilers.—Three to be supplied of Lancashire 
type each 30 ft. long by 8 ft. diameter, and capable of evapurating 
7,000 lbs. of water per hour when working under natural draught, 
and supplied with feed water at 60° F. l 
' Working Pressure.—150 lbs. per square inch, but boilers to be 
suitable for working at 180 lbs. d 

Type of Mechanical Stokers.—To be of Bennis, Proctor or Meldrum 
type with all necessary accessories. | 

Sie of Boiler Ferl Pumps.—-Two to be provided of Hall, Weir, or 
equally good make, each capable of pumping 1,400 gallons of water 

er hour against a boiler pressure of 180 lbs. per square inch. 

Method of Working Mechanical Stoker (/car.—An electric motor 
to be provided capable of working five sets of automatic stoker gear 
and the scrapers of fuel economiser. 

Size and Type of Fucl Econouiser.—To be of Green's type, 96-tube 
size, made up of three groups of 32 tubes each. 

Number and Size of Generating Units.—Three to be provided, each 
capable of developing as normal load 200 KW. 

Type of Engincs.—May be of any type which have been success- 
fully used in equal or larger sizes for electric lighting work. 

Specified Speed. Not to exceed 400 revolutions per minute. 

Specified Overload.—To be capable, when working condensing, of 
an overload of 20 per cent. for two hours and an overload of 5U per 
cent. fora few minutes. 

Permissible Range of Governing.—Permanent variation not to 
exceed 5 per cent. between no load and full load. Momentary 
variation not to excecd 7 per cent. when full load, 14 per cent. one- 
tenth load, and 4 per cent. when half-load is suddenly thrown off. 

Output of Dynamos.— Machires to be compound-wound, suitable 
for lighting or traction purposes. As shunt machines to give 
2.0 kw. at any pressure between 460 and 550 volts = 417 amperes 
2*0 volts or 363 amperes 550 volts. As compound-wound machine 
to give 500 volts on open circuit and 600 volts at full load. Also to 
give 240 Kw. as shunt or compound for two hours, or 300 Kw. as 
compouud only for a few minutes without injury. 

Permissible Tempirature sc. — When run at 480 volts, not to 
exceed 60 F. above surrounding atmosphere after 10 hours’ run at 
full load. Rise of temperature to be measured thermometrically. 

Specified Steam Consumption.—Not to exceed 26 lbs. per Kw.- 
hour at full load working with 150 lbs. pressure, an? 24 in. vacuum. 


If average of tests of three sets exceeds this amount a penalty of 
4000 per pound of steam, or pro rata to be enforced, and if average 
below 25 lbs., a corresponding bonus to be paid. 

Output of Motor Transformer.—For cell charging to be capable of 
giving on dynamo side, 150 amperes at any pressure between 20 and 
160 volts. Motor to be wound for 480 volta. 

Output of Balancing Motor Transformer.—To be capable of 
dealing with an out-of-balance current of 100 amperes, or on an 
emergency, 130 amperes. 

Type of Condensers.—Three to be supplied of Korting's ejector 
pattern, each suitable for dealing with 6,000 lbs. of water per hour. 

Type of Circulating Pumps.—To be three in number of centrifugal 
type, each electrically driven, and capable of lifting 20,000 gallons 
of water per hour a total height of 40 ft. 

Size of Switchboard.—To deal with three dynamos, balancer, 
booster, cells, and arranged for six circuits, to be provided. Board 
to be in every way suitable for use on a thre«-wire direct-current 
system, and to comply with specified arrangement of switch gear. 

Capacity of Accumulator Baltery.—To consist of not less than 292 
cells, the terminal pressure at end of a 10 hours’ discharge at 50- 
ampere rate, being at least 540 volts, and the voltage of each cell not 
less than 1°85 volts. 

Number of Regulating Cells.—Thirty on each half, or 60 in all. 

Character of Maintenance (‘uarantee.—Free for twelve months, an 
offer to be made on what terms contractor will maintain to 80 per 
cent. of rated capacity for a term not exceeding 14 years. 

Size of Overhead Crune.—To be of hand travelling type, suitable 
for a working load of ten tons, and a span of 38 ft. 6 in. between 
rail centres. 

Type of Underground. Cables.—To be cf lengths as specified, triple- 
concentric, concentric and single, and insulated with impregnated 
fibre, paper or other approved material. To be suitable for a 
working pressure of 500 to 600 volts. 250 house service boxes 
to be provided. Specitied lengths of trenching to be included in 
offer. 

Number of Are Lamps.—Thirty to be provided of 10-ampere size 
to burn 17 hours without recarboning, five in series across 240-volt 
direct current mains. \ 

Specified Value of Post. —Not to exceed £14 per post completely 
erected. l 

Number of Meters Required.--T wo hundred and fifty for consumers’ 
use of a type approved by the Board of Trade. 

Specified Dates of Completion.—Ditferent for the various sections, 
varying from six to ten months from date of order. 

l'enalty for Late Completion. - One- quarter of 1 per cent. per week 
of contract price per section for first month, one-half of 1 per cent. 
p?r week second month, three-quarters of 1 per cent. per week for 
Me montb, and 1 per cent. per week for fourth and subsequent 
weeks. N 

Specificd Terms of Payment.—Tool’, full value on delivery, if 
satisfactory. Crane and meters, 80 per cent. of value of work 
delivered and executed on site, 20 per,cent. three months after 
plant bas been accepted by purchasers. Rest of sections, 80 per 
cent. of value of work delivered and executed on site, 10 per cent. 
one month after plant taken over, 10 per cent/ nine months later. 

I’criod of Maintenance. — Until final , payments for the several 
Sections are made. Sce comments later. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—Standard 
recognised rates to be paid. | 

Stipulations in Nurcties. —T wo sureties to be found by contractors 
for each section willing to be responsible up to 10 per cent. of con- 
tract sum for that particular section. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tender.—July 12th, 1901. 


This specification is issued by Mr. Robert Hammond, 
M. I. C. E., the consulting engineer to the Mansfield Corpora- 
tion. It provides for the works necessary for the establish- 
ment of an electricity supply undertaking suitable for both 
lighting and traction purposes. 

The station will be erected in proximity to, and worked in 
conjunction with, a refuse destructor station, any available 
steam from the destructor being used in connection with the 
electric lighting plant. 

It will be noted that the boilers are of the Lancashire 
type, three in number, and that mechanical stokers and a 
fuel economiser are to be supplied, and it is satisfactory to 
find that even in respect to the boiler feed pumps economy 
in working is preferred to minimum first. cost, inasmuch as 
these are to be constructed on the“ Weir" principle. The 
scrapers of the economiser and the mechanical stoking gear 
are to be driven electrically. 

One of the most interesting technical features in the speci- 
fication is the size of the main generating units. We con- 
sider that Mz. Hammond is right in deciding upon ong size 
of unit, and that the 200-K W. size is none too large for the 
purpose. It shows how far we have advanced during the 
past few years to find such a principle advocated and adopted 
in place of the larger number of small units and the gra- 
duated sizes of plant to be seen in so many stations. Each 
boiler is easily capable of-supplying steam to one sct. The 
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engines may be of any tvpe which has been successfully 
employed for electric lighting purposes, and the dynamos 
arranged with a series winding to permit of their use for 
traction purposes, Hach set is to be interchangeable as 
regards parts, and it will be well if tenderers carefully read 
the stipulations as regards output and overload. The tem- 
perature rise test is to be made when the normal current 
output is a maximum, and the terminal volts at 480 volts, 

The bonus and penalty clause as to steam consumption is 
very stringent, 26 lbs. per kilowatt-hour at full load working, 
condensing with 21-in. vacuum and 150 lhs. per square 
inch steam pressure. Penalty to be paid by contractor on 
all excess over 26 lbs., and bonus at corresponding rate to 
be paid to contractor for any reduction on 25 lbs. per 
kilowatt-hour. The average results of tests on the three 
sets are to be taken, and the bonus or penalty rate is to be 
£600 for each complete pound of steam, or pro rala for 
fractions of tenth parts of a pound. It is specified that 
these tests shall be made on site after erection at Mansfield, 
but we consider that most firms will prefer them to be made 
at their own works before delivery. The switchboard is of 
Mr. Hammond's usual design, arrangements being made for 
withdrawing from the circuit up to 31 cells on either side of 
the middle wire, and charging these by means of a motor- 
driven booster, the remaining cells being eharged from the 
station bus bars. 

The accumulator specification is very open; the tenderer 
is, however, asked to give twelve months’ free maintenance, 
and to state a sum per annum for which he is prepared to 
maintain the cells to 80 per cent. of their normal output 
for a period not exceeding 14 years. The cable section is so 
worded that it is practically open for any maker of repute 
to offer his standard system. It will be well to note 
that while 12 montlis' free maintenance must be provided for 
in the tendered figure, in accordance with the recommenda- 
tions of the Cable Makers’ Association, a sum must be quoted 
to cover maintenance for a further period of four years, 
The permanent reinstatement of the pavements will be 
earried out by the Corporation at the expense of the con- 
tractor, a sum of £/,000 being included in the tender for 
this section to cover this item. 

The general conditions may be accepted without demur ; 
there is an unlimited arbitration clause, a stipulation that 
recognised standard rates of wages shall be paid, and the 
graduated penalty clause which is peculiar to Mr. Hammond's 
specifications, 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compi:ed expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


11,307. ''Improveinents in ove head trolleys or collectors for el etrie tram- 
way or railway vehicles.” R. H. WirkiNsoN. June 3rd. 


11.315. The ‘Sparkless’ regulator for electric motors." D. McKay and 
H. SCLATER. June 3.d. 

11,327. “Improvements in and relating to the electrical transmission of 
signs or sounds.” 8. Mtrsits, R. H. DE S, Gyorey, and E. Haoyi-Ristic. June 
8rd. (Complete.) 

11,448. ‘Improvements in syntonic space telegraphy.” O. J. Lopez and 
A. MUIRHEAD. June 8rd. 


11.371. An improved guard for the prevention of the fouling of overhead 
wires by a trolley or trolley arm used in the overhead rolling contact system of 
electric traction.“ F. J. Hewite and W. G. Dunning, June 4th. 

11,384. "Iin, roveinents in sash and ships’ telegraph chain and in other 
chains of a like construction for the transmission of power or motion." J. 8. 
II. I. ix. . June 4th. 

11,08. „ Improvements in electric railways.“ Tur. British THOMSON- 
Hovsros Company, IIMI TED. (S. B. Stewart, jun., United States). June 4th. 
(Co uplete.), 

11,409. * Improvemen's in insulating supports or insula'ors for electric con- 
ductors A, ANDERSON and J. M. ANDERSON. June dth. Complete.) 

11,450, “Improvements in appliances for high ten Jon electrical conductors 
for enruring safety in case of fracture," W. H. STEWART. June 4th. 

11,470. Improvements in printing telegraphs.” R. A. FowpEN. June 4th. 
(Complete.) 

11.500. Improfements in the mannfacture of chlorine and chlorides, and in 
the production of clectric energy therewith.” A. SANS NE. June Sth. 

11.524. Improvements in electro-typing.” G. E. B. E WRT, W. H. Srottis- 
woopr, C. A. BrorriSwoobE, and I. E. Lewis, June 5th. 

11,529. Improved manufacture of electric lighting, heating and resistance 
bodies" W. Bornm. June Sth. (Complete.) 2 

11,530. “Improvements in or relating to electric glow lamps or devices.“ 
W. BorHM. June Sth. Complete 


11,537. “Improvements io electric alarm apparatus.” C. A. JENSEN. (C 
Zanotta, Italy.) June Sih. (Complete.) 

11,515. “An improved method of fixing and connecting up guard wires for 
the protection of overhead troiley wires used for electric traction and means for 
automatically disconnecting the current supplied to the trolley wires." W.A. 
Heyes and L. O. Heyes. June 6th. . 

11.552. An improved automatic self-locking guard for electric prope’led 
cars or other vehicles." A. Hupson. June Gth. 

11,583. "Improvements in the construction of electrical measuring irstru- 
ments," E I. ÉvgRETT and K. EipaccMBE.. June 6th. 

11,000. * Improvements in or relating to the formation of positive plates for 
e'ectrie accumulators or sécondary batteries." J.J. H. HUNTE. (J. Liirgen, 
Germany.) June 6th. 

11,619. “A method of producing electrodes for electric accumulators.” 
E W.JvNGNER. June th. (Complete.) 

11.625. Apparatus for applying p'astic material to matrices more especially 
intended for use in applying the paste to the grids in making secondary battery 
elements." ‘THe Etrcricar Powkg SrToRAGE Company, LIMIT, and W. H. 
HaNsoN. June 6th, 

11,629. An improved lifeguard for electric tramcars.““ J. Brema. June Tth. 


11,2610. * Improvements in trolley heads for overhead electric traction,” 
A. E. Rook and J. PATTERSON, June "th. 

11,660. “ Improvements in wireless telegraphic signalling." E. CAnzTT and 
H. Dickinson, June 7th. 

11.676. Improvements in rheostats, elements, or resistance boxes," (Date 
applied for under Patents, &e, Act, 1843, Sec. 103, November 9th, 1900, being 
date of app ication in United States.) T. S. Perkins, June "th. 

11,077. * Improvements in protecting devices for the coils of «lectrical ap- 
paratus," (Date applied for under Patents, &c., Act, 1893, Bec. 103, November 
9th, 1900, being date of application in United States.) P. H. THomas. June 7th. 

11,702. “Improvements in and relating to electric accumulators.” B. J. 
Lurgkn and Tig D.P. Batrerny Company, ILIAITED. June "th. 

11,703. “Improvements in electrical distribution boards," C. GRUNDY. 
June 7th. 

11.709. Improved construe ion of contact maker or current conductor for 
electric motors.“ W. I.. ArLLCROorT. June 7th. 

11,730. An improved fitting for incandescent lights specially applicable for 
electric incandescent lights," C. M. STEAD. June Sth. 


N 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesars. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool; Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


18,338. “i nte in electredes for aro lampe." H. Bremer. Dated 
September 11th, 1699. Arc lamp3:—Carbons, formed as flat plates or grours of 
rods or otherwise, so as to have large sectional area, are made wi'h at lea: t 
5 per cent. of calcium or magnesium fluoride or bromide or other substances. to 
produce long arcs which shift about quietly, and with some calcined salt of 
potassium, sodium, or boron to prevent flickering. They may a so be heated 
to redness and dipped in a fused aalt of boron, a glassy coating being thus 
obtained to absorb the residual slag of the carbons. 2 claims. 


18.360. “improvements in or relating to electrelytes." Q. Marino. Dated 
September llth, 1899. Electrolytes, which are slight'y acid or alkaline, are 
very constant, and not liable to decoinposition, are forined by the use of the 
carbonates of the nretal, such as zinc, aluminium or lead, to be deposited. The 
metallic carbonate is formed by neutralising a solution of the chloride, 
sulphate, nitrate or acetate of the metal with one half its carbonate. The pre- 
cipitated carbonate is washed and filtered. The electrolyte is formed by dis- 
solving this carbonate in the bath liquid, such as water or glycer.ne, and adding 
thereto an organic acid, a cyanide, a ferro-cyanide, a cyanate, carbonic acid, or 
ree acid, and ammonium or potassium chloride, or caustic soda or potash. 

claim, 


18,386. ''improvements in central battery telephone exchange systems." 
W. Aitken. Dated September 12th, 1899. Relates to 4 central.battery telephone 


1 in which clearing-out signal lamps are arranged for each subscriber in 
the plug circuits, such plug circuits being metallic without the intervention of 
transformers, Ke. The figure shows two subscribers connected to an exchange 
by metallic circuits, the bells being arranged on one line with an earth 1etura. 
Call ng or calling and control lamp signals are shown at the excbange, and are 
operated by taking the telephone off the hook. The operator's apparatus con- 
sists of the ordinary listening-in and calling keys attached to two plugs, of which 

arts are cross-connected through two relays arranged in series, and having 

etween them a connection to one pole of the earthed battery. These relays 
have double armaturer, some of which control the clearing-out signals aud 
others cut the battery off tbe line during conversation. 4 claims. 


19,414. Me eher gin la or ane to electric contacts or current-takiag 
devices.” E. Griel and E. Audiger. Dated September 12th, 1699. Means for con- 
necting electric lamps to tables boards, «c., for decorative, advertising and other 
purposes. The table or other support is provided with conducting--trips of 
tabric or the like, insulated from one another, and covered with a cloth or like 
insulator. The strips are connected to the lends. The lamp or its support is 
fitted with pointed conductors by which contact is made with the con- 
ducting-strips through the cover. In a modified form, the table is fitted with 
two layers of conductors and the lamp or its support has points differing in 
length, one being partly covered with insulating material. 2 claims. 


18,457. ''improvemeats in guards for electric tramoars and other tramway 
vehicles." J. Tidswelt. Dated September 13th, 1899. Obstruction removers for 
electric and other tramears. Should the hinged “ feeler“ meet an obstruction 
& pivoted catch is released and allows a bell crank to lower the spring fender 
close to a track. The“ feeler " is reset by depressing a pedal. 1 claim, 


18,468. ''Improvements in electricity meters." Chamberlain & Hookham and 
$. H. Holden. Dated Septeinber 18th, 1899. Relates to energy and quantity 
meters: Motor meters &re supplied with currents from thermopiles heated by 
main and shunt currents, and are provided with various means for obviatiog 
errors due to friction at sta» ting, and other causes at high speeds. The curreut 
to he measured passes through a coil wound on an iron bobbin producing a 
vertical magnetic feld. A vertical spindl4 geared to a counter and carrying a 
macnetic brake disc carries an ar nature disc in mercury within the iron bobbin, 
the space in this being closed below by a central conductor and annular insula- 
tion. The central conductor carries a bismuth block, having arms joined to 
antimony bars which are connected by flexible strips to the jron bobbin, The 
junctions on the arms are heated by coils carrying a shunt current, a constant 
current being thus supplied through thearmaturedisc. In one means forcorrec'- 
ing errors, ina continuous current meter having a conical armature immersed 
in mercury, through which the current to be measured passes diametrically 
between fixed conductors, these condu-tors ave connected also to the ends of 
athermo-couple, the joint in which is heated by a surrounding coil of wire, or by 
passage of the current to be measured through the thermo-couple. The coil 
may carry this current, or a constant shunt current to correct friction errors, 
In a second means for corr. cting ercors the meter armature is connected to the 
ends of a bismuth shunt, the resistance of which is varied by its situation ina 
magnetic field, produced by the current to be measured. In a third arrange- 
ment, applicable to induction motor meters, the meter spindle enrri“s a coil in 
the field of an adjustable electro- magnet. A shunt current is supplied to the 
coil and magnet for a short time in each revolution through a contact wire on the 


1088 


THE ELECTRICAL REVIEW. 


[VeL 48. No. 1,230, JUNE 21, 1901. 


spindle, and a stationary spring, to assist the rotation of the spindle at low 
sp:eds. In a fourth arrangement, a small brake, consisting of a piece of wire, 
is carried by an armature in a main current coil, and is applied to tbe ordinary 
brake disc or other rotating part with greater pressure as the current increases. 
In a fifth arrangement, the ordiaary brake disc turns in the field of a brake 
magnet which is hung on a torsion wire so that it turns to a position of different 
effectiveness as the speed increases. Orthe suspended brake magnet may be 
attached to an iron armature, which is attracted by the poles of a stationary 
electro-magnet carryiog the main current, in opposition to the torsion of the 
suspension wire. 13 claims, 


18,488. „Froese tor forming a conducting connection between electrica! inean- 
desconoce bodies ef second-class conductors with eonduotors ef the first-class. 
Bros. & Co. (Siemens & Halske Ak ft.) Dated September 
18th, 1899. Incandescent lamps:—Incandescence bodies which conduct only 
when hot are connected with metal wires, strips, tubes, or the like, by repeatedly 
coating the ends of the bodies with & suitable material and heating them to 
white heat, before an oxyhydrogen blowpipe or otherwise, until the ends become 
plastic to that the metal wires, &o., can be pushed into them. On cooling, the 
wires, &c., are firmly held, and the joints conduct so well that in use they do 
not soften. The materials applicable are silicon, boron, and refractory metals 
such as manganese, molybdenum, chromium, titanium, nickel, andthe platinum 
metals and alloys; solid oxygen-free compounds of these may also be used, such 
as sulphides, phosphides, nitrides or carbides. The ends are coated by heating 
them and dipping them in the powdered material, or by applying a paste of the 
material mixcd with water or hydrocarbons. 1 claim. 


18,502. “‘imprevements in safety devices fer ated holetiag 
m WH. von Kramer. Dated September 18th, 1899. elates to a device 
for preventing the descent of a load simultaneously under gravity and by the 
action of the motor. Positive lowering is effected by moving a lever over to its 
extreme position to the left. Should a load, however, be suspended, it starts 
the motor as a dynamo, and the current passing through a solenoid lowers & 
boit into the path of a projecting srm on the lever. Under these circumstances 
ae lever cannot be thrown over into the position for positive lowering. 
claims. 


18,647. "improvements ta contiauous current electric motors or generators of 
emolosed type." N. W. Wilson. Dated September Mth, 1899. A two-pole 
continuous current motor or generator of the enclosed type is built up of a 
principal casting, having approximately the form of & square box with curved 
or'flat sides and well-rounded corners, and a hollow cylindrical projecting part 
at the commutator end. This casting forms the magnet yoke, and is formed 
on opposite sides with openings large enough to receive the detachable hollow 
fleld- magnet cores carrying their magnetising coils. Slots are formed in the 

le-faces to afford ventilation. End openings are provided in the casting 
arge enough to permit of the passage of the armature. Ventilating openings 
may also be formed in the bearing tlanges. 8 claims. 


18,560. “improvements ia armoured lacelating conduits and the methed of 
same." A. G. Broekes. (A. M. .) Dated September 14th, 1899. 

Metal tubes are provided with an electrically-insulatiog liniog. The insulating 
material, preferably consisting of a mixture of vegetable oil, zine or lead oxides. 
sulphur, &c., fibrous material, waste rubber, filling materials such as chalk, &c., 
kad ahea. such as asphalt, tar resin, gums, tuna gum or balata to take the 
lace of rubber is laid on one surface of a sheet of paper or other light fabric. 
he fabric is first coated with an adhesive cement such as a mixture of mineral 
oil, vegetable oil, asphalt with or without paraffin wax, soap, tar or gums such 
as tuna, balata, &c. The sheet is divided into strips of the required width, and 
the paper, &c., backing is removed along one edge. The strip is bent round and 
is inserted into the tube by means of a rod, &c. The liniog is then expanded to 
fir tightly against the tube by means of compressed air or live steam injected by 
means of a nozzle fitting one end of the tube. The paper, &c., backing is then 
stripped off by means of a rod to which one end of the bare backing is attached, 
105 e lining being left in close contact with the inner face of the tube. 

claims. 


18,666. ''improvemeats ia spliclag ears and termiaale ‘for overhead electric 
trolley -wires on lo tramways.” J. Slack. Dated September lith, 
1699. Relates to electric railways and tramways with overhead conductors. 
The trolley-wire is held in grooves in the fast and loose wings of the splicing 
ear, and its free end is turned down and secured by bending the lungs over i$, 
or the end is wrapped round the spiral grooves in & lug. 'l'he two.wings are 
secured together to clamp the wire by rivets, screws, &c. The end of the wire 
is held in the wedge-shaped hole in & terminal piece by & grooved wedge, and 
holes in the terminal are provided for the supporting wires. 8 c.aiins. 

19,043. “improvements te the i apron and coating ef metals or 
alleys of metalo with metale or a of by the aid ef electricity and te 
apparatus therefor.” F. Foss. Dated September 15th, 1899. Plating by movable 
pad, brush, and like electrodes. As described in Specification No. 25,360, 
A.D. 1896, plating isdone by a brush or the like, supplied with a solution of any 
desired metal or alloy, and connected with the positive pole of an electric 
generator, which is kept moving over the article to be coated. In the present 
case, the movement is rotary so as to be much more rapid, or in some cases the 
article to be coated is rotated and the plating brush, &. is stationary. Wire, 
metal tape, tubes, rods, bars, and other articles may be coated by this method. 
In one example a handle having a removable part adjustably connected 
thereto supports a cylinder which is rotated by a pulley and a band, and is 
continuously charged with a suitable electrolyte through a hollow shaft. 
The cylinder is provided with bristles or brushes and is perforated. It 
is connected by a wire and brosh to the positive pole, while the 
article to be plated is connected to the negative lead of a source 
of electricity, The cylinder ends are connected by bars having sheaths 
of insulating material. Tbe current is at first of high voltage, 
say, of 75 to 100 volts, but subsequently it is lowered to, say, 80 
volts, while the current density is greatly increased. The brush cylinder 
may be protected by a guard on the side not facing the work. Instead 
of bristles, felt or other absorbent material may be used; or steel or other wire 
may be used, in which case the wire servesto clear the surface of tbe article to 
be treated, or, finally, asbestos, glass, slag, or mineral wool fibres may be used. 
In a modification, the brushes are arranged in the end, instead of in the peri- 
phery, of a rotating cylinder which turns on its vertical axis. For plating tubes. 
ported on a semi-circular or like sta ionary cathode, while the tube is mechani- 
cally rotating. For plating wire, metal rods, tape, &c., the article is drawn 
through a casing provided with stuffing-boxes, and with an internal rotatiog 
anode having brushes projecting inwardly. The wire, &., may be drawn or 
forced through dies to smooth and polish it, or between wire brushes, before it 
enters the electrolyte. Forplating metal sheets, flat brush anodes may be used, 
the sheets being mounted on a reciprocating table similar to a planing machine, 
The brushes may be mounted upon an insulating support parailel to and at a 
short distance from the anode. 11 claims. 


18,864. ''imprevemonte in, and relating te, clectrie raliways on elesed condalt 
systems." W. B. Purvis. Dated 9 16th, 1899. Electric railways and 
tramways on aclosed-conduit system. Conduits, conductors, collectors :—The 
conductor is flexible and consists of an iron core encased with copper. It lies in 
aclosed conduit, and is lifted into contact with the metallic top by a magnet on 
the vehicle. This magnet is provided with fine and thick wire coils and can be 
excited by the main current or by a battery. Its pole carries rollers which run 
on the conduit, and it is supported in brackets, being normally pressed down by 
springs. The conduit consists of hollow blocks of me insulated from 
each other by intermediate blocks and ,;—-pieces, the latter bearing 

-shaped metal straps, and the whole being connected together 
by insu ated bolts, or round tubes, thinned down at their ends to fit 
on intermediate insulating lengths, may be used. The pipes rest on a metal 
support on stringers on the sleepers. The conductor 2 uninsulated by the 
channel- shaped wood, &c., insulation. Electric locomotives and motor vehicles. 
— The vehicle carries a battery which may be used for exciting the magnet 
referred to above in & case of need for picking up the conductor, and is charged 
from the line. For these purposes two switches are placed at each end of the 
vehicle, and the connections are such, that one switoh of each pair will make 
the battery circuit through the coil, and the other will complete the circuit from 


the collector through the battery to the motor casing and wheels, and so to 
earth for charging it. II claims. 


18,764. “ improvemeate la anio batteries." P. Meyer. Dated September 
16th, 1899. Relates to a dry MM It is made up of a cell or casing, a zine 
electrode, a carbon electrode which has packed around it a depolarising mixture 
and an electrolyte which isabsorbed in turf wool. A piece of linen which serves 
as a porous vessel is wrapped around the depolariser. The cell is closed by a 
layer of p'aster mixed up with the exciting liquid, and by a layer of pitch, or 
wax. The depolariser is a mixture of manganese peroxide or a manganese salt, 
graphite, and a metallic chloride. The exciting liquid is a mixture of ammonium 
obloride and a metallic chloride. 1 claim. 


18,768. “Improvements la disconnecting baxes for electric cables.” C. C. 
Fowler and Reason Manufacturing Company. Dated September 16th, 169% 
Junction boxes for concentric and other electric mains are provided with short 
lengths of cable extending outward for connection to the maine. The inner 
ends of the mains are connected to plug sockets mounted on an insulating · base. 
and projeoting through an insulating cover-plate. Insulated spidera are provided 
with plug sockets corresponding to the cable sockets. The plugs are arranged 
in pairs, and may be provided with fuses which pass over insulating-ridges. A 
cover-plate may be screwed or clamped over the box, 2 claims. 


18,778. “A new er improved arrangement of driving mechanism for connecting 
electric motors to machinery.” Q. J. Alabs. Dated September 18th, 1899. Motor, 

aring for: The mechanism for connecting the motor with the driven machine 
18 arranged so that the motor can be relieved at starting, and the driven machine 
readily stopped when required. In the arrangement shown, the motor shalt 
carries a pinion, which drives a spur-wheel on a counterahaft, the latter in turn 
driving the shaft of the machine through belt-and-pulley gearing. The counter 
shaft is mounted in bracket, pivoted to a standard and capable of being 
operated bya rod. so as to slacken the belt. Alternatively, the motor may drive 
the countershaft through belt-and-pulley gearing, the countershaft being con- 
nected to the machine through toothed gearing. In this case, the counter. 
sha‘t is suspended from the shaft of the driven machine. 2claime. 


19,870. ''improved maaufaotn'e of electrical lnculating material.” A. J. Seal. 
(Jangbiuth. J.) Dated September 19tb, 1899. Insulating compositions for con- 
duits for electric conductors, &c., are formed of & mixture of powdered calcium 
carbonate, Trinidad asphalt neutralite, or other similar bituminous material, 
anda small proportion of selenite, The materials are melted together until 
homogeneous. 2 claims. 


10,892. A mts in electrical ‘da * apparatus." G. W. Jene. 
(Hartmana and an.) Dated September 19th 1899. In an electro-magnetic 
brake, consisting ot a conducting diso revolving in the fields of stationary 
magnets the total retardation is rendered proportional to the velocity of the 
disc by pivoting one magnet so that it can turn in opposition to a spring and 
thus act at varying distances from the axis of the disc. The magnet re 
tion at first increases as the magnet poles move away from the axis, but after- 
ward; diminishes as they approach the edge of the disc: friction at low speeds 
and air resistance at high speeds are thus compensated for. The effect may 
be increased by providing radial tapering slots in the disc, or making it of vary- 
ing thickness. The position of the pivoted magnet is indicated by a pointer on 
a scale, graduated to show velocities, or watts or amperes when the brake is 
used in an electricity meter. The invention is applicable to any eddy-current 
brake having a conducting body and magnete movable relatively to one 
another. 2 claims. 


- 18,904. provee ia the method of and means for 
sees VVV — 
which a -inductive or pne existe. » L. Wise. Rackiagier. 
Dated September 19th, 889. Re ates to the winding of eleotro-magnets or 
solenoids to prevent sparking at tbe terminals when the circuit is broken. The 
specification describes different arrangements. Iu one the core has two wind- 
ings. In another there are four windings. In a further one the windings are 
arranged in groups cross-connected. 2 claims. 


: 19,982. “Improvements ia apparatus. 0. Lack- aad 
Gmuer-Benz. Dated September th, 1899. Relates to apparatus for coatrolliog 
the action of the time mechanism in telephonic apparatus when combined wit 
registering devices. The magnetic actuating spindle is provided with & worm 
connected by gearing with a spring drum, part of the circumference of which is 
removed to prevent over-winding. Two trains of movements are em oged, one 
for the fan and one for the registering device, the latter being controlled by the 

ndulum, the armature of the electro-magnet acts on one of the arms of & 
orked lever. The various levers so interact that a call sent from one sabacriber 
liberates one part of that subscriber's apparatus, and locks his dalam, the 
calling subscriber's apparatus being released, and the registering apparatus 
started by a current sent when both telephones have been taken off their 
hooks. The registering mechanism is not stopped until the clearing-dut signal 
is sent. 2 claims. 


18,068. “improvements ln, and relating to, elestrio Incandescent lamps." W. 
P.Thompeon. (8.L -Lersen.) Dated September 30th, 1899. Incandesoent 
lamps. A carbon or other filament is mounted in an exhaust U-tube, in the 
ends of which the leading-in wires are sealed, and which contains a drop of 
mercury. Current is at first supplied to tbe lamp through a resistance, ot 
lamps are at first connected in series instead of parallel, until the mercury vola- 
tilises. Instead of using mercury, the limp may contain argon, nitrogen, or 
other indifferent gas, under considerable p-essure, which may be four atmos- 
pheres, when the lamp is in action. It is state. that filaments can be beated to 
a very high temperature in such atmospheres without volatillsation. 2claims. 


19,088. “I la le apparatas. A. C. Crekere, and 0. 6. 
Squier. Dated September 29th, 1 Relates to improvements applicable to 
use with the apparatus described in Specifications No. 21,630 and 73,687 4. p. 
1893, No. 28,556, A. D., 1898, and No. 4,981, A. Dp. 1899. The provisions specification 
also refers to Specification No. 6,787, A. Dp. 1897. When two or more impulses of 
the same sign are sent to line in series, the electromotive force of the generator 
is reduced, by an impedence coil, shunt, resistance coil, counter electro- 
motive force, electrostatic capacity, the combination of two or more of the 
above, or by breaking the generator circuit either between the generator 
and transmitter, or between the transmitter and line. The specification 
describes how an impedance coil, &o., is inserted in the generator circuit and 
comprises the ordinary + and — brushes in circuit with magnets for putting 
either pole to the generator to line or earth, and also additional pllot brushes, 
which close the local circuits of magnets when two or more impulses of the same 
sign come in immediate saccession. The latter magnets attract the armature 
introducing the impedance, &c., into the generator circuit. When levers instead 
of contact brushes are employed, the action of both pilot and ordinary lever 
simultaneously closes the local circuit, inserting the impedanoe, &c., in the 
generator circuit. The armature may close a shuntacross the generator, or may 
open the generator or line circuit. 2 claims. 


19,020. ''improvements in electric aro lampe." T. Why. Dated September 
91st, 1899. Relates to arc lamps. A stationary dash-pot is peovided with & 
piston and a rod constructed to permit free downward movement of the rod and 
a solenoid core attached to it. The rod 1 freely through the piston, and 
hasa spherical projection and an end lip limiting its motion therein, An axial 
hole in the end of the rod opens laterally between the projection and lip, so thet 
air is adinit'ed to the interior when the rod moves downward; but when the 
rod is raised, the spherical projection closes the openiog in the piston. The 
dash-pot is applicable to a clutch lamp adapted to receive a long upper carbon 
which is inserted in a short tube having tongues formed by slitting Its ends, an 
bent in and out toslide in and connect the carbon with a surroundiog tube. This 
tube and aclutch ring are carried by the tubular oore of a series solenoid. and 
carry the piston rod of the dash-pot. The surrounding tube slides in &guide. A 
resistance and switch are provided. (claims. 


19,884. “improvements in or ooenested with electric ele » J. @. 
Lorrain, M. l. E. K., M. I. M. E. (H. A. Maedonald.) Dated September 26ch, 1:99. 
Electro-magnetic waves affecting & relay are emitted from the master olock to 
close the circuit of the synchronising electro-magnet or the winding motor of & 
secondary clock. The attraction of the armature of & synchronising electro- 
magnet is controlled by & dash-pot so as to prevent operation by chance 
transient currents due to accidental contact or induction of other systems. 
The operation by waves from other sources than the master clock is rendered 
impossible by the employment of a mechanical circuit-closer in the secondary 
clock, 1) claims, 
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MONEY MATTERS. 


Tk key-note of the presidential address delivered by Mr. 
Chamen last week at the Glasgow Convention of the Muni- 
cipal Electrical Association is given in his own words :— 
„The whole business," /.e., the getting out of more units 
from the plant in a station by finding some demand that 
shall make longer use for it, “ settles down comfortably 
on his,” the engineer's, “shoulders, and he has ^n the 
end to suggest some remedy." This dry and v anteresting 
subject, as Mr. Chamen calls it, is the one tifat experience 
shows needs more attention than almost-any other. Engi- 
neers have a choice of mains, of «&chinery and plant, any 
reasonable combination of fich will allow success to result 
from the estplifsfiment of a supply system, provided that 
regard-is given to the financial soundness of the policy con- 


_aOlling capital expenditure and methods of charging for 


supply. Attention has to be drawn to this “all-important 
question of money.” Glasgow has learnt the same lesson as 
Manchester, only in a milder degree. Provincial town after 
town is feeling the pinch, and the reports of the Metropolitan 
boroughs tell the same tale. . 
The first and a most vital point is the provision of 
interest and sinking fund. Under the system of payment 
by monthly or periodical certificates the contractor draws 
nearly the whole value of the plant long before beneficial use 
can be made of it, and if adjustments and alterations have 
to be made, the owner has to hold back customers 
until everything is ready, although the 80 or 90 
per cent. of the value has been handed over to the maker of 
the machinery, and interest accrues thereon, as well as a 
call for sinking fund, It has been suggested that as plant 
or mains usually require about two years to become 
remunerative, the first payment of interest or sinking fund 
contribution should be withheld for such a period of grace, 
when it would be provided by moneys earned by the plant 
upon whose capital it was calculated. This. would do away 
with the unfairness of being overtaxed during the first few 
years, when the extensions not only do nothing to improve 
the commercial position of an undertaking if in municipal 
hands, but actually put a severe drag upon the older por- 
tion, which & year or two ago may bave been paying its 
way and enabling a reserve fund to be built up by the 
profit balances earned. It is not clear from any point of 


view that a relaxation of this rule would be bad or unsound 


finance. If the Local Government Board can be brought to 
understand how obvious it is that a concern should not be 
asked to make heavy annual payments until it has time and 
opportunity to bring in a revenue in some degree propor- 
tional to the capital which has been expended upon it, the 
day of better things may come and the prospects of under- 
takings all over the country will be greatly improved, But 
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we cannot agree to one suggestion—that the interest should 
be transferred to capital account during this period of ease- 
ment. .We believe Parliament and the departments that 
control finance are strongly opposed to any attempt 
to capitalise interest charges, and this we con- 
sider to be a sound view to hold. All that seems 
to be really necessary or desirable is to shift the term of 


repayment of local authorities’ loaus forward in time by 


two or three years, so that instead of having to meet these 
outgoings at once upon taking up a loan, a short time of 
non-payment is permitted, after which the period of repay- 
ment commences, and continues to run for the term usual in 
such cases, being extended in this way as far behind as it 
was late iu beginning. This, however, is not the main topic 
of Mr. Chamen's address, althongh distinctly and acutely a 
none; Matter to station engineers under a local autho- 
rity. 

The rest Of the address, and the major portion, is an 
exceedingly well Put argument in favour of a sliding-scale 
charge for 3 all that has been 
written by the late Dr. Jou Hopkinson, Mr. Arthur Wright, 
Mr. W. L. Madgen, Mr. Hordertt-avd_ engineers of different 
ranks in the profession, there is still muc 
subject, and Mr. Chamen has succeeded in finding Wot only 
something new to say, but also has put some old argum 
in anew form. The average councillor and the everyday 
shopkeeper are as yet unconvinced of the necessity for a 
sliding scale, They fail to-realise its operation, and grumble 
at the effect it has upon the more heavily-rated and influential 
early-closing shopkeeper, who is often quite able to make his 
voice heard through mouthpieces in the Council Chamber. 
That this is so has been pointed out in these columns 
before, and we have seen town after town passing resolutions 
to reduce the first hour or initial rate of charge—a course 
which can only have been admitted by the engineer because 
he knew it was inevitable, and felt it fruitless and useless to 
oppose. To all such persons we commend Mr. Chamen’s 
story of the old woman who made a loss on every article she 
sold. Old women are not generally regarded as exceptionally 
useful members of society, but such an old woman would be 
sure to understand and support the contentions of a muni- 
cipal engineer who could present such a good case as does 
the President of the I.M.E.À. After all, facts are powerful 
weapons, and the application of analysis to the Glasgow 
accounts brings out the case for a sliding scale better than 
any mere theorising. As Mr. Chamen put it, the plant 
could have sold over 80 millions of units; it did sell between 
(and 7 millions, The actual sales had to bear the whole 
of the burden of financial and stand-by charges, and there- 
fore any increase in the sale could have been met by an 
actual charge of much less than 1d. per unit. With capital 
representing about £114 per Kw. installed, the fixed 
charges required over £8 per KW. per annum, a figure 
obtained by dividing the gross standing charges by the sum 
of the demands of all the consumers connected, and allow- 
ing for a “diversity factor” of 25 per cent. The notion 
of this diversity factor is not, of course, new as Mr. Wright 
has applied it in dealing with the Brighton accounts. Table 
A in the address is most instructive ; the only omission is a 
class, that of places of worship, which would come at the 
bottom of the list. We should like Mr. Chamen and others 
who recommend, or agree to, specially low rates for churches 


and chapels, to tell us why they do so, and to show the 
reconciliation between such preferential treatment and the 
main argument of this address. No doubt we should learn 
that it is based upon public interest ; that just as places of 
worship are relieved from rates, and those of the 
Established Church are not burdened with the cost 
of making up new streets, so non-profit earning 
consumers are not called upon to be profit-yielding. The 
exact position that hospitals and dispensaries occupy with 
regard to churches has still to be defined, and what applies 
in the cases of places of worship may later be extended to 
all charities or concerns which clearly are not run on com- 
mercial lines for pecuniary gain. The Metropolitan Borough 
Councils are disposed to look at things the other way, and 
say that those who enjoy or desire such privileges as come 
from assisting or maintaining special premises'in which to 
meet should pay for them, and that preferential treatment is 
undesirable. The paying consumer on a station load is the 
one who gets his energy cheap ; a flat rate cannot give such 

a cheap supply—and would an undertaking he able to keep a 

consumer who pays, say, 2d. if the uniform rate of ** 34d. or 

perhaps 4d." be introduced, or the output “ be increased at 

the rate of 50 cent. per annum as Glasgow has done for the 

last two years, if a uniform rate be reverted to“? Even 

Brighton, the home of the demand indicator, goes 

urther than the simple demand scale, and cuts out the 

tor by automatic or hand switches during the summer, 

thus giving for a period of the year a flat rate of Id.! 

The address deals lastly with power ‘supply, and, doing 
what is not oftèn achieved, shows clearly why lower rates 
should be charged far power than for lighting. Mr. Chamen’s 
old firm sometimes utilises other pages to call attention to the 
value of motors, and would have one believe they filled up the 
valleys in the load curve. The author is not so sanguine ; he 
says they do not simply fill up tlie load diagram in the shallow 
places, but the proportions of the peak to the whole diagram 
is reduced by getting on a greater number of consumers who 
use current longer, and power supply is the way of producing 


this result. The power companies evidently desire this flat 


load. Variable loads like lighting may be left to the muni- 
cipalities. Then the ratio of * plant rẹtal to the current 
rental is reduced, and the former being a fixed charge, the 
average will be low ; lower, indeed, than the local authorities 
can possibly touch. The address itself appears elsewhere in 
this issue, and need not be missed by technical readers ; that 
i& will ever reach the other persons most interested, the con- 
zumers, is out of the question, but it has been good in two 
ways. Firstly, it was delivered before a commercial rather 
than a scientific body. Members and chájrmen of com- 
mittces were present, and more of the same cldss will read it. 
They will consider and weigh its contents apd apply its 
reasoning to local conditions, Secondly, it giv48 some new 
phrases and thoughts with which to enlighten \consumers . 
and rebut critics, a new armoury of facts and fanyies upon 
which to draw when hard pressed by the keen interests 
calling for a flat rate. And the value of the address is 
enhanced by the source from which it comes, for we have 
heard that not so long ago Glasgow was by no means 
favourable to the sliding scale, that ite disuse or limitation 
was under consideration, and that its disadvantages were 
held to outweigh its advantages in the Soottish commercial 


capital. 
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THE SALARY OF A BOROUGH ELECTRICAL 
ENGINEER. : 


A LEGAL query which we publish elsewhere in this issue, and 
to which our legal correspondent has furnished an answer, 
raises an interesting question as to the assessment of the 
salary of an electrical engineer to a corporation, According 
to the news-cuttings to which our attention has been drawn, 
it appears that the city electrical engineer of a town in the 
North of England made application for a rise in salary. 
The following resolution was proposed and seconded at the 
meeting to which the question was referred :— 

„That after considering the result of the last financial 
year in the electricity department, the salary of the city 
electrical engineer be raised to £300 per annum, and that in 
consideration of the supervision of the ertensions of the plant 
a bonus of one per cent. be paid to him on all completed work 
on vapital account.” 

As might have been expected, the local press are much 
concerned about this “ new departure,” which they describe 
as a “bad precedent." It appears that the Town Clerk was 
of opinion that while it would not be illegal for the Corpora- 
tion to pay, it would be illegal for an engineer to receive 
such a commission : and it is stated that one of the aldermen 
who was bitterly opposed to the “new departure" had 
expressed his intention of prosecuting the unfortunate 
engineer if he presumed to accept the commission when 
thrust upon him. 

In answering the queries put to us, we have expressed the 
view that, assuming the city electrical engineer was 
appointed under the Public Health Act, the proposed 
resolution of the committee is / /ra rires, and the acceptance 
of any such commission by the engineer would expose him 
to an action for penalties, It has been decided, moreover, 
that such penalties cannot be remitted ; but with a view to 
protecting public officials against unwarrantable claims, it 
was provided by an Act passed in 1884 that no such action 
shall be commenced except with the consent in writing of 
the Attorney-General. 

The Acts and cases which point inevitably to the above 
conclusion are as follows :— 

By Sec. 189 of the Public Health Act, 1875, it is pro- 
vided that ** Every urban authority shall from time to time 
appoint fit and proper persons to be medical officer of health, 
&c. . . . . Every urban authority shall also appoint 
or employ such assistants, collectors, and other officers and 
servants as may be necessary and proper for the efficient 
execution of this Act. . . . . The urban authority 
may pay to the officers and servants so appointed or employed 
such reasonable salaries, wages, or allowances as the urban 
authority may think proper, and subject as aforesaid ; every 
such officer and servant, appointed under this Act shall be 
removable by the urban authority at their pleasure. It is 
also provided by Sec. 193 of the Public Health Act that 
officers or servants appointed or employed under that, Act by 
the local authority shall not in anywise be concerned or 
interested in any bargain or contract made with such autho- 
rity for any of the purposes of the Act;" and the section 
goes on to provide that if any such officer or servant is so 
concerned or interested, or, under colour of his office or 
employment enacts or accepts any fee or reward whatsoever, 
other than his proper salary, wages and allowances, he shall 
be incapable of afterwards holding or continuing in any 
office or employment under this Act, and shall forfeit any 
pay, the sum of £50, which may be recovered by any person, 
with full costs of suit by action of debt. The important 
words are in italics. It would seem at first sight that if the 
borough sanitary inspector (for instance) accepted a commission 
authorised to form part of his salary, he could not be 
impugned under this section. The above provision is 
intended to apply to fees from persons other than the local 
authority, and is levelled at the practice of demanding fees 
from persons seeking aid from the board, or exposed to pro- 
ceedings by them. The language used, however, is suffi- 
ciently general to prevent the officer receiving gratuities for 
extra services rendered to the board. Instance the following 
case, 

By the terms of contracts entered into with a local 
authority for the purpose of the Public Health Act, the sur- 


veyor to the local authority was to receive from the con- 
tractors, in respect of bills of quantities to be prepared by 
them, percentages on the amounts he should certify to be 
due to such contractors respectively by the local authority, 
It was decided that in respect of each contract the surveyor 
was liable to a penalty as having been concerned or interested 
therein within the meaning of the section. In another case, 
the local authority employed their surveyor, apart from his 
ordinary duties, to superintend the construction of certain 
drainage works as their engineer, and agreed to remuncrate 
him to a percentage on the outlay. It was held that he was 
liable to the penalty imposed by this section [Whiteley r. 
Barley 21 C. B. D., 154]. 

Again, in the case of Reg v. The Mayor of Ramsgate, 
[23 Q.B.D., 66], a local authority employed one of their 
officers, apart from his ordinary duties, to superintend the 
execution of certain works on their behalf upon the terins 
that he should be paid for his services by a commission 
upon the contract price of such work, whereby he became 
interested in the contract for the works, contrary to the pro- 
visions of Sec. 193 of the Public Health Act, 175. The 
officer duly superintended the execution of the works, and 
the local authority passed resolutions for the payment of, 
and paid him the amount of, the stipulated commission. 
On application for a rer/iorari to bring up such resolutions 
for the purpose of quashing them, it was admitted by the 
defendants that the payment was invalid, but it was con- 
tended that a fixed sum equal to the amount of the commis- 
sion might have been lawfully paid to the officer as an 
“allowance” under Sec. 189 of the Public Health Act, 
1875, and that the invalidity of the payment being in form 
rather than in substance, the Court in the exercise of their 
discretion ought to refuse the application. It was decided 
that the payment being illegal, the application must be 
granted—and impliedly that the word allowance in Sec. 189 
does not include an allowance of money. (Reg r. Ramsgate, 
23 C. B. D., 66]. 

It is important for members of local autliorities to note 
that in case illegal allowances are made to surveyors or other 
officers, and the order making such allowances is afterwards 
quashed, they must pay out of their own pockets the costs 
which the applicant incurred in obtaining the certiorari, In 
the Queen 7. Vaileand others, Whiteley the applicant for the 
certiorari, in the case of Reg v. Mayor of Ramsgate (ubi. sup.) 
had obtained a rule to show cause why Vaile and others, mem- 
bers of the Town Council of Ramsgate, should not be 
ordered to pay the costs of the applicant of and incidental to 
the applying for the certiorari. It was decided that those 
really responsible were those who had joined in making the 
order, and they were held liable. 


THE INCORPORATED MUNICIPAL ELEC. 
TRICAL ASSOCIATION. 


IN point of numbers the Glasgow Convention has over- 
shadowed all previous gatherings, but the papers, with, 
perhaps, two exceptions, were not 80 good as those to which 
we have been accustomed, nor were the so-called discussions 
so fruitful in imparting useful information. 

We use the expression “ so-called discussions ”’ advisedly, 
for the majority of the speakers, whether engineers, aldermen, 
or town councillors, apparently possess but vague notions of 
the laws of debate. 

The statement and consideration of arguments for and 
against the matter under discussion gave place to mere plati- 
tudes—flat, dull, commonplace remarks on what this or that 
town had done, was doing, or intended to do. 

In some instances speakers wandered hopelessly away from 
the subjects at issue, which caused a waste of precious time, 
and necessitated other and more able debaters being limited, 
in some cases, to two minutes—a period of time quite 
inadequate to serve any useful purpose at meetings like 
these. 

Those who religiously sat out the three days can appreciate 


the feelings of Cowper when he penned the lines :— 


Preserve me from the thing I dread and hate, 
A duel in.the form of a debate. 
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Naturally, to such excellent speakers as Mr. Wordingham, 
Councillor Worthington, Mr. Rider, Alderman Pearson, 
Dr. Panton, and a few others, one can always listen with 
ooth pleasure and profit, for their utterances are usually based 
upon certain special points which they have noted in the 
papers, and are, therefore, full of sound sense. But the 
inexperienced debater gets on his hind legs and attempts to 
deal with the paper as a whole without having read, learned, 
and inwardly digested any part of it, with the result that he 
loses track of all he would have liked to say, and 
ultimately sits down without having added one iota of real 
information to the gathering, and in every instance 
curtailing the time which might otherwise be allowed for 
those who do know what they are talking about. 

Possibly, however, the necessity which arose both on 
Wednesday and Thursday for reversing the order of the 
papers, may have in some degree accounted for the character 
of the discussions ; moreover, the fact that the points made 
by Mr. Rider had just before been anticipated by the action 
of the Board of Trade, rendered any discussion on his paper 
nugatory, but certain it is that on Friday they were brighter 
and more to the point, but then the papers may have lent 
themselves to this decided improvement in debate. 

The President, of course, invariably calls upon any well- 
known man who is an expert on the matter under discussion, 
but it would certainly appear advisable at future meetings to 
ask those who volunteer to add to the debate, to confine 
themselves to some particular point on which they have 
definite knowledge, and if they go away from it to be gently 
but firmly brought back again. 

For example, what earthly reason was there for several 
precious minutes to be taken up on the opening day, for a 
learned disquisition of the effect of light upon our organs of 
vision ? To such an audience, unless, indeed, the speaker 
imagined he was addressing a class of small boys about to 


enter for the elementary certificate of the South Kensington 
Science and Art Classes, it was like teaching one's grand- -- 


mother to suck eggs, out of place, and“ all my eye.“ 

When during an occasional bright interval we seemed 
likely to get a connected series of statements or reasons 
intended to establish a position, the discussion too frequently 
resolved itself into the argumentum ad populum—argument 
based upon public opinion often appealing to the prejudice 
of the hour rather than to intelligence. 


The pupil of impulse, it forc»d him along, 
His conduct still right, with his argument wrong. 


As an instance of pithy, terse and brief argument, we 
may cite Mr. Rider's contribution to the wayward discussion 
which followed Mr. IIighfield's paper, the gist of which may 
be embodied in the question—Is it, or is it not, desirable 
that refuse destructors should be combined with electric 
power stations ? Mr. Rider advised that destructors should 
be considered from the sanitary point of view only—that 
they should be under the control of the borough engineer or 
surveyor, and that the municipal electrical engineer should 
let them severely alone. He spoke from personal experience, 
and his remarks were decidedly appreciated ; the majority of 
the other speakers, however, excepting perhaps Mr. 
Edgcome, went quite out of their way upon side issues. 

Mr. Chamen evidently did everything he could in his 
genial and kindly way to keep his flock from straying, but 
as he himself candidly confessed, other pressing matters had 
rather interfered with his complete grasp of the contents of 
the papers submitted, and we therefore lost that brief but 
masterly summing up at the close of each subject to which 
we had looked forward. 

In oar last issue we briefly referred to the first day's pro- 
ceedinga, which were followed by the annual dinner, 
held at the Windsor Hotel, the President taking the 
chair. 

After the usual loyal and patriotic toasts Mr. Alderman 
Pearson proposed, in, for him, a somewhat laboured and 
lagabrious manner,“ The Lord Provosts and Corporation of 
the Cities and Counties of Glasgow and Edinburgh," to 
which Lord Provost Chisholm, one of the most charming 
of post-prandial orators, replied. * There had long existed,” 
he said, “a most friendly rivalry between Edinburgh and 
Glasgow, the one being acknowledged to be the capital, and 
the other professing to have the capital, and so between 


them they together laboured for the advancement of their 
common country.” He also referred to Glasgow’s municipal 
enterprises. Mr. Newington, Edinburgh, whose work 
we think scarcely received due acknowledgment, briefly 
responded on behalf of Edinburgh. Lord Provost Chisholm 
submitted the toast of The Incorporated Municipal Elec- 
trical Association," and referring to the keen competition at 
present existing between gas and electricity, stated that if 
they looked round them and saw the recent improvements in 
gas they would recognise that all their strength and energies 
must be reserved to compete successfully against it. The 
Chairman, in replv, appreciated the remarks of Lord Provost 
Chisholm, and stated that he had not the slightest doubt but 
that the improvements which had been obtained by incan- 
descent gas lamps would in due time be gained also by 
electricity. 

Toasts of the Scientific Institutions," The Visitors," 
and “Our Entertainers” were also given by Mr. T. P. 
Wilmshurst, Mr. J. H. Rider, and Bailie W. Maclay, and 
responded to respectively by Dr. Magnus M'Lean and Mr. W. 
Foulis, Bailie J. Gray and Mr. Mark Robinson, and Mr. 
J. B. Rosenthal. 

On Thursday the Convention was held in Edinburgh, and 
the two papers, * Braking Apparatus for Electric Cars,” by 
Mr. Fell, and“ The Equitable Allocation of Costs in Com- 
bined Lighting and Traction Stations,” by Mr. Tittensor, 
were discussed. 

Ex-Bailie Mackenzie, convener of the Edinburgh Corpo- 
ration Electric Lighting Committee, at the outset of 
the proceedings, in the absence of the Lord Provost, 
welcomed the members to Edinburgh. On the previous 
day, he said, they were in the large and important city 
of Glasgow. As the Lord Provost of Glasgow had said, 
there was a little rivalry between their two cities, They, 
on the Edinburgh side, looked with great admiration 
towards Glasgow. They knew that Glasgow was most 
enterprising, and was the second city of the Empire 
in regard to population, and probably also in regard 
to enterprise and prosperity. In Edinburgh they 
could not hope to show to the Association any- 
thing in the electrical line to compare with the electrical 
glories which on the previous day they saw in Glasgow. 
They there saw ponderous engines and many other things of 
American origin. There were many people who considered 
that it was a great mistake that Scotland did not allow her- 
self to be conquered by England 600 years ago, and it might 
be true that they in. Edinburgh should have allowed them- 
gelves to be captured by the Americans, in the same manner 
in which the Americans, he believed, had captured the great 
city of Glasgow. Knowing the enterprise and the wealth of 
Glasgow, he could not help thinking on the previous day that 
it would have been a good thing if the Glasgow Corporation 
had gone a little further, and rather than have followed in 
the footsteps of the great American cities in the intro- 
duction of electric overhead traction, have gone in for 
something in the way of underground electric traction. 
Looking at what he saw in Glasgow, he could not help 
coming to the conclusion that an overhead system, no matter 
what its merits from the pure standpoint, of facilitating 
travel from one part of a city to the other, was only a 
temporary expedient. In Edinburgh they had a little to show 
the members of the Association in the way of electric lighting, 
although not much in the way of electric traction. They 
only began six years ago; they had already two power 
stations, and they were progressing in the most satisfactory 
manner. They started in a comparatively small way, but at 
the present time they had connected to the mains close upon 
the equivalent of 370,000 8-c.p. lamps; and of that 
large quantity the equivalent of 2,100 H.P. was employed 
in motors, which latter quantity was always increasing. 
At the present time he believed Mr. Newington had 
applications equal to 15,000 or 20,000 8-c.P. lamps. 
In the meantime it seemed to him that the weak 
point in electric lighting was the want of storage and 
the necessity for keeping a large amount of plant, 
the most of which—probably three-fourths or five- 
sixths—was idle for about seven months of the year, and 
even during the remaining months of the year was idle for 
most »f the 24 hours. Theirs was not an industrial city, 
but they had a great many- small users of power, to whom 
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they now gave the current at lid. per unit. Since they 
came down to that figure the increase in the demand for 
motor power had been very satisfactory indeed. During the 
last year they had had the equivalent of 700 H.P. joined on. 

The President, in acknowledging the welcome which ex- 
Bailie Mackenzie had extended to the Association in the 
name of the Corporation, said that Edinburgh was a place 
to be visited in order to see how an electric under- 
taking should be conducted. The Edinburgh people 
did not start their undertaking until some little 
time after Glasgow. Glasgow, too, had awkward 
things to deal with. -It had to buy up other companies ; 
whereas there was no such position in Edinburgh ; and the 
Corporation of Edinburgh started from the first with the 
very best advice they could get—that of Prof. Kennedy. 
There was nothing, so far as he could learn, which 
the Edinburgh Corporation had put down in the way 
of electric lighting plant or generating stations which 
there was any cause for them to regret. They were, 
of course, in the same awkward position of all of them before 
the Board of Trade regulations were altered, and when they 
started he knew that in order to reach some of their districts 
they had to resort to high-tension alternating plant. Since 
that time, however, he believed he was riglit in saying that, 
with the exception of some distant districts, such as Portobello, 
the alternating plant was being entirely thrown out of use, 
and that the increased pressure of 460 volts had enabled 
them to do practically the whole of the city of Edinburgh 
proper with continuous current generated direct. 

Members were later entertained at luncheon by the 
Edinburgh Corporation, the Right Hon. James Steel, Lord 
Provost, in the chair. The remainder of the day was spent 
in visiting the Corporation electricity works, the power 
stations of the cable tramways, the works of Messrs. D. Bruce 
Peebles & Co., and of Messrs. Mackenzie Bros., and the 
Forth Bridge.-  . 

Messrs. 1). Bruce Peebles & Co. had provided a delightful 
surprise for their visitors in the shape of a garden party, 
with light refreshments for the inner man, and music, 
which sank deep into their souls, from a band of pipers 
of the „th Battalion Royal Scots. The military band of 
the regiment was also in evidence, but that didn’t 
count. Of each of these seven stalwart Highlanders Chaucer 
would have said :— 


A bagpipe wel coude he blowe an soun, 


and the skirl of their shrill and peculiar tones held the party 
awestruck while an acrobatic drummer filled us all with 
wonderment at the deft way in which he handled the sticks. 
Friday saw us again in the Second City of the Empire, 
and with the reading and discussion of Mr. Highfield’s paper 
on * Refuse Destructors in Combination with Electric 
Power Stations,” and Mr. Chattock’s text-book essay on 
* Coal and Ash Conveying Gear," the Conference came to 
an end, except for the annual general business meeting in the 
evening. During the afternoon the following works were 
open for inspection :—G lasgow Corporation Tramway Car 
Works ; Messrs. G. and J. Weir, Limited, pump works ; 
the works of. Messrs. Mavor & Coulson; and the sewing 
machine factory of the Singer Manufacturing Company. 


The business meeting was conducted in private so far as 
press representatives were concerned, but from a report which 
has been supplied to us by the secretary, we learn that the proposal 
to hold the 1902 meeting in London, with Mr. J. H. Rider as 
President, was passed. The Executive Council now stands as 
follows :— 

President. 


J. H. Rider, L.C.C. tramways. 


Vice- Presidents. 
J. F. C. Snell, Sunderland. T. P. Wilmshurst, Derby. 


Past- Presidents. 
H. Faraday Procter, Bristol. W. A. Chamen, Glasgow. 
A. B. Mountain, Huddersfield. 


Council. 

L. Andrews, Hastings. F. A. Newington, Edinburgh. 
A. S. Barnard, Hull. Dr. Panton, Bolton. 
J. E. Edgcome, Kingston-on-Thames. R C. Quin, Blackpool. 
A. Ellis, Cardiff. Councillor J. P. Smith, 

Barrow-in-Furness. 
C. D. Taite, Pendleton. 
Councillor Worthington, 

Wigan. 


J. S. Highfield, St. Helens. 
Bailie A. D. Mackenzie, Edinburgh. 


ELECTRICAL REVIEW. 


Hon Solicitor. 
Ald. G. Pearson, Bristol. 


Hon. Treasurer. 
J. H. Rider, chief engiueer L.C.C. tramways. 


Hon. Secretary. 
E. T. Ruthven Murray, Public Offices, Dyne Road, Kilburn, N.W. 


Secretary. i 
C. McArthur Butler, St. James's Hall, Piccadilly, W. 


The sixth annual report, which was adopted, referred among 
other matters to the part played by the Association in connection 
with the recent Board of Trade Conference in London re higher 
voltage supply. Wiring rules" had been receiving the considera- 
tion of the Council during the year, but in consequeuce of the 
Institution of Electrical Engineers having appointed a committee 
to amend its existing rules, and the Association being represented 
on the committee by Mr. C. H. Wordingham, a Past-President, it 
was deemed undesirable to take further action in the matter of 
issuing rules. Subsequently, the Institution of Electrical Engineers 
invited the Association to appoint a representative to sit on the 
committee, and the Council accordingly appointed Mr. H. Faraday 
Procter to represent the Association. 

The report showed that the question of endeavouring to obtain 
an alteration in the method of repayment of loans, so as to relieve 
local authorities from beiug compelled to pay the annual instalment 
on a given loan for the first three years, had received some atteution. 
A aub-committee is still dealing with the matter. 

The question of formulating rules for the use of police in cases of 
emergency arising out of breakage of trolley wires was to have come 
up for consideration, but apparently nothing worthy of note was 
done in this matter. 


On the invitation of Messrs. Babcock & Wilcox, Renfrew, 
the members of the Incorporated Municipal Electrical Asso- 
ciation visited their works on Saturday. After inspecting 
the works they enjoyed a sail down the Clyde, and were 
entertained by the directors to dinner and tea on board. 
Unfortunately we had to leave the works before the inspec- 
tion was through in order to catch an early train back to 
town; we therefore regret that we are unable to do more 
than notify the fact. od 

A noticeable feature of the Convention was the absence 
of the consulting engineer, but altogether Mr. Chamen and 
his colleagues can look back upon the Glasgow meeting with 
pride and pleasure from the social side, albeit municipal 
electrical engineering may possibly have derived but little 
advantage from the conference. 

Our comments have been made in no spirit of carping 
criticism, but with the sincere and earnest desire that the 
Municipal Electrical Association may one duy become a 
powerful society in the value of the information which its 
members undoubtedly possess, but which at present they do 
not seem able to freely impart to their colleagues in debate. 

We congratulate the Association on a most successful 
reunion held under the most pleasant auspices in Scotland's 
greatest towns, and under circumstances which must have 
engendered the most cordial feelings of friendship towards 
* Scots wha’ hae wi Chamen fed." 

A word is due to the Association's permanent secretary, 
whose previous experience in similar work must be of great 
value, and whose quiet, unassuming way of carrying out his 
official duties, should have made him many friends. 


CURRENT SPECIFICATIONS. 


LXVIII.—DUDLEY EXTENSIONS. 


SUMMARY. 


Extent of Contract.—Supply and erection upon prepared founda- 
tions of one 500-kw. steam dynamo. 

Division of Contract.—Separate offers are invited for engine and 
dynamo, distinct specifications being issued for each. 

Specified Output of Engine.—To drive one 500-kw. dynamo when 
working condensing or non-condensing, and supplied with steam at 
150 lbs. pressure, and to be capable of meeting prescribed tests, if 
necessary, with 140 lbs. steam pressure. 

Specified Overload.—To give 100 per cent. overload for short periods, 
50 per cent. for one hour, and 25 per cent. continuously with any 
steam pressure between 140 and 160 lbs. 

Specified Speed.—Not to exceed 100 revolutions per minute. 

Tupe of Eugine.—To be preferably three-crank vertical compound 
slow-speed type, but alternative offers for other designs will be 
considered. l 

Type of Governor.—To be capable of adjustment by hand within 
5 per cent. of normal speed whilst engine is runniug. To be of 
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approved type, controlling speed within 3 per cent. when whole 
load is removed, the momentary variation not exceeding 5 per cent. 

Tupe of Emergency Governor.—An emergency governor to be 
provided, acting upon a supplementary stop-valve arranged to shut 
off all excess steam from engiue beyond the amount required to run 
engine st normal speed under no load whenever speed exceeds normal 
by more than 10 per cent. ; 

Position of Dynamo.—To be arranged tandem-wise at one end of 
engine. 

Size of Flu-wheel.—'To be of ample size to ensure steady running 
under the conditions of a traction load. 

Specified Type of Dimamo.—To be of multipolar type, compound 
wound, arranged to give 500 volts under all conditions of load. 

Specified Range of Regulation of Dynamo Voltage by means of 
Shunt Resistance.—By steps of 2 volts between 450 and 500 volts. 

Conditions of Overload.—The dynamo to he capable of with- 
standing at constant voltage the overloads stated above without 
undue or injurious sparking, and to carry loads up to 750 Kw. with- 
out the necessity of moving the brushes. 

Maximum Permissible Voltage between Commutator Bars.—Seven 
volts. 

Specified Steam Consumption.—A complete series of tests to be 
carried out after erection, at contractors expense, to verify 
guaranteed steam consumptions under various loads, working both 
condensing with 24-in. vacuum, and non-condensing. 

Specified Date of Completion of Contract.—Nine montbs from date 
of order. . 

Penalty for Late Comnletion.—1 per cent. of contract price for 
either section for each week late. 

Npecitied Terms of Payment.—Up to 80 per cent. of value of work 
executed or plant delivered on site upon monthly certificates of the 
engineer, 10 per cent. within one month from date of completion 
for continuous effective usage, and 10 per cent. six months later. 

Period of Maintenance,.—'l'welve months from date of completion. 

Stipulations a«to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—Satisfactory. 
See comments below. 

Stipulations as to Suretics.—T'wo to be named willing to be jointly 
and severally bound in sum equal to 20 per cent. of accepted 
contract. 

Arbitration Proposals, —Satisfactory. 

Date for Receipt of Tenders. — July 6th, 1901. 


poe H— — 


Mr. R. P. Wilson, the consulting engineer to the Corpora- 
tion of Dudley, is responsible for the preparation of this 
specification. It will be noticed that contrary to usual 
custom, separate offers are asked for engine and dynamo, 
and that the conditions to be met by the combined set are 
very stringent. 

Not only must the set be capable of working for periods 
of one honr at 50 per cent. overload and momentarily with 
100 per cent. overload when working condensing with the 
higher pressure of 160 Ibs. per sq. in., but from a paragraph 
on page 43 it is apparently also necessary that the set shall 
fill these requirements when exhausting to atmosphere and 
supplied with steam at 140 lbs. pressure. We think that 
the engineer in demanding such exceptionally severe tests 
and large margins is to a certain extent defeating his own 
object, and obtaining for his clients a larger plant than they 
ask for. The usual result of such large margins in the 
rat d capacity of the units in a station is that the engineer- 
in-charge works the sets at more than their normal output, 


and so reduces the possible margin of power to accord with 


usual practice. P 

A rather curious clause states that while all tests on site 
are to be carried out at the expense of the contractor, if it is 
necessary to repeat the official tests, a payment of £25 shall 
be paid by the contractor to the Corporation to cover the 
expenses of the engineer or his representative in being pre- 
sent at the unsuccessful test. 

A large number of guarantees as to steam consumption at 
various loads under different conditions of working and 
combined efficiencies have to be given, provision being made 
in the schedule for the combined efficiencies when working 
both condensing and non-condensing. It would be interesting 
to note what difference will be made by the engine builders 
in their guarantee of efficiencies whether working con- 
densing or non-condensing. 

The plant is to be in every way suitable for working with 
steam superheated 150° F. The permissible temperature 
rise of any part of the armature or field magnet windings 
after an eilen hours’ full load run is not to exceed 70° F. 
measured thermometrically, or 100? F. after one hour's run 
at 50 per cent. Gonuritious overload. 


Le general conditions are onthe whole of an acceptable 


vilaracter, complying in essential features with the model 
clauses agreed upon between the Municipal Electrical 
Association ^ nd the Electrical Plant Manufacturers’ 
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Association. The arbitration clause is unlimited in character. 
The labour conditions simply ask that all work carried out 
on site shall be paid for at local current rates, and that the 
usual hours of labour be observed, while the powers 
of the engineer re dismissal of foreman or work- 
people may be accepted without the risks being unduly 
increased. The specified period of maintenance is 12 
months from date of completion, the terms of payment 
provide for the last payment being made seven months after 
date of completion, but it is stipulated that upon receiving 
this last instalment, the contractor shall give an under- 
taking with security to carry out any work at his own cost, 
which may be chargeable to him under his maintenance 
guarantee, 


LONDON COUNTY COUNCIL. 


AT the meeting of the L.C.C. held last week several electrical 
matters received attention. 

Municipal Electric Wiring.—The report of the Parliamentary 
Committee stated that during the last Session of Parliament they 
had received letters from several of the metropolitan local 
authorities asking the Council to seek legislation to empower those 
authorities supplying the electric light to wire premises and instal 
fittings, and to authorise tbem to obtain from the Council loans to 
carry out such works. The desire of the local authorities was to be 
thus enabled. to provide wiring and fittings on a system of hire, or 
other easy terms of payment, which would result in the more general 
use of the electric light, especially in districts containing a large 
number of small houses. It appeared that the above-mentioned 
letters were received too late to be dealt with last session, and the 
committee had again been asked to seek those powers, by the 
Woolwich Borough Council, which pointed out that it would be of 
great assistance to be able to obtain loans for short periods to 
facilitate the installation of the electric light in that district. The 
views of the other borough councils on the subject were being 
ascertained, and the Finance Committee were of opiuion that some 
such arrangement as that proposed was almost necessary to ensure 
the success of the London municipal electric lighting undertakings. 

It appeared that the Woolwich Council proposed to make a charge 
to consumers for the use of electric fittings, and the Finance Com- 
mittee consider that loans for the purpose might be granted by the 
Council for a short period not exceeding ten years. The solicitor 
advised that although it was not within the Council's spending 
power to promote legislation generally on behalf of loca! authorities, 
he thought the matter might be included in a General Powers Bill. 
Having considered all the circumstances, the Committee recom- 
mended the Council to authorise them to promote legislation for 
the purpose in question in the next session of Parliament, and this 
was agreed to without discussion. 

Electric Supply in Bulk.—The Highways Committee submitted a 
report in reference to the conference which was recently held of 
representatives of metropolitan local authorities to consider the 
question of the supply of electricity in bulk. It appeared that 
with four exceptions all the London authorities were represented 
at the conference, which unanimously adopted resolutions express- 
ing the opinion:—(1) That it is as essential to the interests of 
London as a whole that a purchase clause similar to that in the 
Electric Lighting Acts, which applies to defined areas, should also 
be made to apply to such companies as supply, or propose to supply, 
electrica] energy in bulk to the whole or any part of London 
without regard to area; (2) that while preserving intact 
the rights of the local authorities with regard to electric 
lighting, it is desirable that the London County Council 
should be in a position to undertake, if it so determine 
and if so requested by the local authority, the supply of elec- 
trical energy in bulk for the convenience of any districte desiring 
to be so supplied, provided that the Council does not become com- 
petitive with the local authority; and (3) that it is desirable that 
the London County Council should draft a Bill on the lines of the 
clause suggested at the conference and submit copies for the con- 
sideration of the City Corporation, the Westminster City Council 
and the borough councils. The Committee expressed the opinion 
that it was desirable to take steps as soon as possible to give effect to 
the wishes of the conference, and the Council decided to instruct 
the Parliamentary Committee to prepare the draft of the Bill on the 
liues of the suggested clause for the consideration of the London 
local authorities. 

New Crenerating Stations, —The Parliamentary Committee reported 
that the Bill promoted by the Notting Hill Electric Lighting 
Company sought to authorise the company to acquire lands at the 
rear of Addison Road and in Napier Road, Kensington, for the pur- 
pose of extending its generating station. It appeared that the Bill 
had passed through its final stages in the House of Commons without 
the County Council having been able to obtain amendments, and 
the Committee thought the Council's position should be safeguarded 
by a petition against the Bill in the second House. It was, there- 
fore, decided to seal a pctition for presentation against the Bill if it 
should be found necessary. The Council approved the action of the 
Building Act Committee in sanctioning the plans submitted on 
behalf of the Woolwich Borough Council for the erection of a 
generating station in White Hart Road, Plumstead Marshes. It 


Vel. 48. No. 1,231, Juna 28, 1961.) 


THE ELECTRICAL REVIEW. 


1095 


ET ee 


was also decided to approve plans presented by the Woolwich 
District Electric Light Company for an addition to the central 
station in Globe Lane. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Edttors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


“Lex” writes:—“ A very interesting point has been raised with refer- 
ence to a proposal to increase the salary of the city electrical engineer 
by paying him a commission on capital expenditure. The town clerk 
says that while it would be legal for the Corporation to make such a 
payment, it would be unlawful for the engineer to accept it, and I 
should be obliged if you would not mind answering the following 
questions in your Legal Query Column“: (1) Is it legal to pay a 
bonus on capital outlay to a salaried official ? (2) Should it be illegal, 
why should it be illegal to receive any more than to give such a 
commission? (3) How would the recovery of penalties from the 
engineer affect his chances of further appointment ? " 

»,“ With regard to the first question addressed to us, we think 
that, having regard to the provisions of Sec. 193 of the Public 
Health Act, 1875, and the cases which have been decided thereon, 
it is ultra vires for the Corporation to pay their engineer in the 
manner suggested. The rule of law is that an engineer or other 
official must not be “In any wise concerned or interested in any 
bargain or contract made with a local authority." Now it is obvious 
tbat if a commission be payable on asum which is to be paid by the 
local authority in respect of a contract over which the engineer must 
necessarily have some control, there might be a tendency for him to 
keep up prices. It is against public policy to put such temptation 
in the way of the engineer. 

With regard to the second question, we cannot agree that it would 
be legal for the Corporation to pay an official by commission on con- 
tracts which involved expenditure of the ratepayers’ money. In 
fact, there is distinct authority to the effect that in such circum- 
stances application may be successfully made to the Court to 
set aside any resolution which provides for the payment of an 
official by commission. It is immaterial, moreover, that the Cor- 
poration term the payment a “lump sum," when in fact, the amount 
has been determined by percentage (see Reg. v. Ramsgate, 23 
Q.B.D. 66). 

With regard to Question 3, we are of opinion that, subject to the 
consent of the Attorney-General, an action for penalties could be 
brought against any engineer who accepted a commission in the 
manner suggested. Whether his having been convicted of such an 
offence would prejudice him in applying for a similar post on a 
future occasion, we cannot undertake to say. In any case, there is 
nothing in the Acts to render him disqualified by the acceptance of 
such a commission. 

In view of the importance of the questions put by “ Lex,” we 
have dealt with them at greater length in another part of the present 
issue. 


PARLIAMENTARY COMMITTEES. 


ELECTRIC TRACTION ON THE METROPOLITAN District RAILWAY. 


THE Court of Referees of the House of Commons sat on 19th inst. 
to consider various applications for a loeus standi to be heard against 
the Bill of the Metropolitan District Railway Company to empower 
them to work the railway by electric traction, 

Mr. BaLrour Browne, K.C., who appeared for the Middlesex 
County Council, said that the County Council were apprehensive 
that damage would be caused by vibration to the County Hall at 
Westminster under which the railway passed. What they wanted 
was the insertion of a clause compelling the company to carry out 
the works in such a way that no damage should be caused. With 
the increase of speed there would be an increase of vibration, but 
he believed it was possible to obviate a lot of the vibration by having 
motors distributed throughout the train instead of having a loco- 
motive. 

The Court refused to grant a locus. 

The London County Council and the City Corporation were 
granted a locus on the question of workmen’s trains, construction 
and ventilation. 


KING's NORTON AND NORTHFIELD TRAMWAYS. 


On 20th inst. the King’s Norton and Northfield Tramways Bill, 
which has passed the House of Lords, came before the Unopposed 
Committee of the House of Commons. The Bill empowers the 
Urban District Council of King’s Norton and Northtield to con- 
struct tramways and make provision in regard to tramways in and 
in the neighbourhood of such districts. It authorises various junc- 
tions to be made with tramways authorised to be made by the City 
of Birmingham Tramways Company at the boundaries of the dis- 
trict. A short tramway of 2 furlongs 1:6 chains was proposed to be 


constructed in the parish of Edgbaston in the city of Birmingham, 
joining with the existing tramways belonging to the City of 
Birmingham Tramways Company, but this was not to be done 
without the consent of the Birmingham Corporation. If the Cor- 
poration refused consent, then under certain conditions they were to 
make the line themselves and lease it to the District Council. 
Power is also given to take certain lands belonging to the Council 
situate at Lifford, in the parish of King's Norton, for the erection of 
an electrical generating station, and authority is also given to enter 
Into agreement for running powers over the lines. The estimated 
cost of the scheme is £129,367, of which £108,206 is for the con- 
struction of the tramways, £15,000 for the generating station, and 
£6,160 for engineering expenses and general contingencies. The 
necessary formal proofs having been given, the Bill was allowed to 
pass through the Committee stage, and will in due course be reported 
for third reading. 


FINCHLEY AND HENDON TRAMWAYS. 


Logp PrRBRIGHT'S Committee of the House of Lords on 17th, 
18th and 19th inst. considered the Bill promoted by a com- 
pany in conjunction with the Charing Cross, Euston and Hamp- 
stead Railway Company, to construct tramways between Golder's 
Green, Hampstead and Hendon and Finchley. The promoters were 
represented by Mr. Freeman, K.C., and Mr. Clode, and the Middlesex 
County Council, who were the principal opponents of the Bill, 
were represented by Mr. Pember, K.C., and Mr. J. C. Earle. 

The proposals of the Bill, as explained by Mr. FREEMAN, were to 
construct two tramways from Golder's Green at a point where the 
proposed extension of the Charing Cross, Etston and Hampstead 
Railway would stop One tramway would go to Hendon and the 
other through the Finchley district, eventually, it was hoped, to 
Tally Ho Corner. At present, however, owing to lack of agreement, 
the tramway would not go so far as Tally Ho Corner, although it 
was expected that an agreement would shortly be arrived at. The 
Charing Cross, Euston and Hampstead Railway were now authorised 
as far as Hampstead, but a proposal was before Parliament to 
carry it on to Golder's Green. Consequently, if the suggested tram- . 
ways were constructed as well as the extension, it would give a 
continuous through route from Charing Cross to Hendon and 
Finchley. Counsel proceeded to point out the public advantages 
which would accrue from the construction of such a communication, 
and said large tracts of land would be opened up for build- 
ing operations. It was intended to work the tramways on 
the overhead trolley system, and in connection with the seryice on 
the Euston, Hampstead and Charing Cross Railway. The ground of 
opposition by the Middlesex County Council was that the tramways 
in the county should be constructed and worked by the County 
Council. 

Evidence having been heard for and against the Bill the 
Committee decided to pass the preamble, subject to an agreement 
being come to with the Middlesex County Council with regard to 
purchase. 

After consultation, Mr. PEMBER said the lease proposed by the County 
Council to be added to the Bill was as follows:—''The County Council 
of Middlesex may within a period of six months after the passing 
of this Act by a notice in writing under the hand ofthe clerk of the 
County Council require the company to transfer and assign to the 
County Council all their interest in the tramways and undertaking 
authorised by this Act and thereupon the company shall transfer 
and assign to the County Council all their interest in the said tram- 
ways upon the terms of the payment to the company of such sum as 
may be agreed upon or as may be settled in default of agreement 
by arbitration under and subject to the provisions of the Arbitration 
Act, 1889, as the amount paid by the company for the cost charges 
and expenses of and incident to the preparing and passing of this Act 
and from and after the date of such notice in writing all the powers and 
obligations conferred or imposed on the company by Sec. 6 and by 
Secs. 24 to 63 and by Sec. 71 of this Act shall be deemed to have 
been conferred or imposed on the County Council, and in those sections 
the word company " shall be deemed to mean the County Council." 
Then in Sec. 2 it was suggested that if the County Council should 
give notice Sec. 43 should be excepted. They were advised, 
however, that probably that would not pass the Standing Orders 
Committee. If Sec. 43 could not be excepted without danger to 
the Bill they would prefer to have it in. The Council were anxious 
to get the powers suggested in the new clause, and it would help 
them enormously with the Light Railway Commissioners, before 
whom they had proposed that service. If the Standing Orders 
Committee would not expunge Sec. 43 they must try and get rid 
of it in some other way. 

Mr. FREEMAN said he was in a difficult position. If he was deal- 
ing with the County Council alone he would be in no difficulty, but 
before they could introduce the Bill they had to obtain the consent 


. of the Hendon District Council, and he was afraid they would come 


to the other House and say that the promoters had made au 
arrangement with the County Council behind their backs, and that 
their consent had been obtained when the circumstances were very 
different. If the Committee considered that Mr. Pember's pro- 
posals were fair and reasonable, he would take no part in objecting. 
He thought, however, the County Council should obtain the consent 
of the Hendon Council before the Bill came before the next House, 
although it seemed to him that Hendon could have no reasonable 
objection to the arrangement. 

The CHAIRMAN: You submit tacitly, but do not acquiesce. 

Mr. Freeman: I would put it that I have no criticism to offer ou 
the proposals put in. 

Mr. PEMBER said he must take the risk of the House of Commons’ 
Committee rejecting the proposals He could not undertake to get 
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the consent of the Hendon Council first, because the House of 
Commons might say they would not allow the petty jealousy of 
Hendon to stand in the way of such a public benefit, but he would 
give Hendon notice, for they would undoubtedly have the right to 
petition azainst the Bill in the Lower House. 

The CHatrMan said the Committee would accept the view of Mr. 
Penher. ; ] 

The new clause was then added to the Bill, and the other clauses 
were adjusted, aud the Bill ordered to be reported to the House. 


Lonpon UNITED TRAMWAYS. 


Ox 19th inst., Lord R. CEcir, K.C., addressed the Committee in 
opposition to th s Bill on behalf of several frontagers. He contended 
that the construction of a tramway along the proposed route would 
tend to damnage the value of residential property, aud as no public 
necessity had been shown for the liue, he asked the Committee to 
reject the scheme. 

Witnesses were then called to bear out counsel's contention, one 
—the Rev. Mr. Kitson, rector of Barnes—saying that he had not 
heard a single voice in the district in favour of the tramways, 
evervone opposing it most strongly. 

Mr. Moore next followed ou behalf of the London County Council, 
who, he said, objected to that part of the scheme which touched the 
County of London, because the Council were the tramway authority 
within the area, and they protested against any private company 
beiug allowed to construct tramways. At present the L.C.C. owned 
74 miles of tramway out of 115 miles authorised in the County of 
London, aid iu a couple of years’ time—iu 1903— practically the 
whole of the tramway system in the county would come under 
their control. 

Mr. J. W. Benn, chairman of the Highways Committce of the 
L.C.U., gave evidence as to the position of the company iu regard 
to tramways iu London, and said that if, iu the opiuion of the local 
authority, extensions were necessary in Hammersmith or Wands- 
worth, the council would be prepared to make them, as their 
desire was to extend the tramway system of London as much as 
possible. They never objected to the introduction of electrical 
working, but they contended for a voice in settling what particular 
form of traction should be employed. He had no objection to a 
tramway being carried over Hammersmith Bridge, but if it was 
made he considered it should be worked by the L.C.C. 

Replyiug to the Commitres, Mr. Benn said that if the promoters 
were prepared to consent to the piece of line over Hammersmith 
Bridge to fall in to the Council with other spurs in 1909, he did not 
think the Council would oppose the scheme. 

The CHAIRMAN said he thought it would be well to get that point 
settled before the Committee proceeded any further, and the proceed- 
iugs were, therefore, adjourned to see whether some arrangement 
could be come to with the County Council. 


At the meeting of the Committee on 20th inst, Mr. MOORE 
stated that the arrangement which it was hoped might have been 
come to between the London County Council and the promoters 
with respect to the proposed line within the County Council area at 
Hammersmith had come to nothiug. 

Several wituesses were then called on behalf of the frontagers 
objecting to the Barnes and Richmond section of the tramways. 

The Mayor OF WANDSWORTH was called by Mr. Vesey Knox, 
and said that the metropolitan Borough of Waudsworth were not 
opposed to the tramways, but they considered it important to have 
through routes under one arrangement to all parts of the borough 
aud to the centres of London. Consequently he did not think that 
the suggested tramways would be.of much use to them. They 
thought the London County Council were the proper authority in 
whose hands the tramways should be, Further, he noticed that 
under Clause 30 of the present Bill, the company mignt reconstitute 
themselves with any capital it might think fit, and therefore they 
did not really know who they might have to deal with in the 
future. 

Mr. BALroUR Browne, K.C., proceeded to sum up the case for 
the promoters, and referring to the objection of the London County 
Council to the company's line at Hammersmith over Hammersmith 
Bridge, said that that was simply a link between the company's 
existing system and Surrey, and it was no part of a great London 
system of tramways. "They did not object to the L.C.C. making the 
Hammersmith portion of the line on condition that the company 
were granted a lease of it for 25 years, or they would agree that 
the company should make it themselves and hand it over to the 
County Council in 21 or 25 years. He believed that the only 
reason the Wandsworth Corporation opposed their scheme was 
because the company would not give tbem an additional £20,000 
towards the cost of street widenings. 


In answer to the CHatiRMAN, Mr. Barrovun Browns said that. 


they were anxious to construct the line from Hammersmith Bridge, 
and they would be prepared to give it up to the L.C.C. at the end of 
nine years, when the other tramways in London would be acquired 
by the London County Council. 

The CHAIRMAN said the Committee were prepared at this stage 
to declare that the preamble of the Surbiton group, crossing 
Kingston and Hampton Court Bridges was proved, excepting in 
respect of the proposed line passing in front of Miss Shrubsole's 
house. The Committee were of opinion that the widening of 
Kingston Bridge should be coincident with the laying down of the 
tramwavs, and they hoped that this might be done without 
destroying the beauty of the bridge, which brought them to the 
Bath Road. In view of the fact that both the promoters aud the 
Middlesex County Council had declared their intention to bring a 


scheme before the Light Railway Commissioners for a through 
route, including that portion of the Bath Road, the Committee left 
that matter to the decision of the Light Railway Commissioners 
and would not give the powers sought under the Bill, it being 
clearly understood that it was the wish of the Committee that the 
promoters should not be prejudiced before the said Commissioners 
by this decision. The preamble of the Bill in regard to the tram- 
way from Kew Bridge to Richmond would be declared proved, and 
in regard to the tramway from Richmond to Putney, and the line 
along Bridge Road and Raneleigh Gardens up to Hammeramith 
Bridge not. proved. The Committee were prepared to give powers 
to the promoters to construct their tramway from Kensington Road 
over Hammersmith Bridge, subject to conditions of reverter to the 
London County Council in 1909 on reasonable terms, and the 
Committee asked that an arranged clause should be brought up to 
that effect. 

Mr. BaLFrour Browns then addressed the Committee with respect 
to the opposition of the Metropolitan Water Companies, who wished 
for special protection iu respect to electrolysis, and he urged that 


ample protection was afforded by the model clause contained in the 
Bill. 


On 21st inst. the Select Committee of the House of Commons 
continued the consideration of the question of the claim of the 
water companies for their protection against electrolytic action. 

The CHAInMAN said he thought he gathered from Mr. Balfour 
Browne's opening remarks that the existing protection under the 
clauses of the Bill was sufficient, and if not, the Board of Trade 
had full power to adapt these to new discoveries. 

Mr. BatFour Browne: That is so. 

The CHAIRMAN: And the water companies, if they find they are 
affected, have the right of zppeal*to the Board of Trade. 

Mr. BALFOUR Browne: Most assuredly. They can go at any time 
to the Board of Trade and say: “ Here, under the regnlations, elec- 
trolysis is taking place." g : 

Prof. Strvanus THOMPSON, past-president of the fnstitution of 
Electrical Engineers, and practising for many years as a consulting 
engineer, was the first witness called, and said he had considered 
questions arising from the effect of electric currents flowing in the 
conductors and of those flowing from one conductor to another. 
He had a familiar knowledge with the circumstances under which 
electric currents would, flowing out or into the metal conductor, 
produce corrosion and other chemical changes, and the chemical 
action due to the flowing of the clectric current was called electro- 
lysis. To produce any electfolysis at all, the electric current must 
pass out of the metal conductor into some liquid or into moist soil, 
or it might also produce a different chemical action on flowing back. 
It might carry away metal where it left metal for the moist soil, or it 
might produce a deposit, on the contrary, when it went back into the 
metal. Corrosion or solution of metal only occurred at the surface 
ofexit. At the surface of re-entrance instead of solution or corrosion 
there was a tendency to produce a deposit. Electro-plating furnished 
au example of useful electrolysis, for in the electro-platiag vat 
deposit occurred of silver, copper or other metal in solution on the 
surface of re-entrance; while at the surface and exit or anode, 
where the current left the metallic conductors to flow into the 
liquid at the vat, there was corrosion. Action of that kind on 
metal pipes could be prevented by putting a conductor in all the 
water pipes near the generating station. If a chief meter main 
came near the generating station, they would have to make a 
metallic connection with a good copper bond and communication to 
the returning station. 

Mr. BALFOUR Browne: In a place where an electric current may 
be leaving an island tramway rail embedded in moist soil, what 
effect would a current of 1 ampere produce in an hour ?—Under the 
most favourable circumstances, it would remove about 15 grains of 
the iron. . 

Continuing, WITNESS said that it would be the maximum, but 
the nature of the soil had a great deal to do with it. Saline 
water formed a better conductor than ordinary fresh water, and thc 
figure he had given of 15 grains he certainly would nut expect to 
find in any tramway rail. Witness exhibited glass tanks filled with 
moist sand with pipes in them subject to electric currents, to illus- 
trate his evidence. He showed that where there was a metal bond 
uniting the pipes there was no corrosion, and vice versá. There 
were threc courses open to the engineer to lower the possible drop 
of potential One was to reduce the resistance of the rails as low 
as possible by using a rail of sufficiently great cross section, another 
was to provide “return feeders,” which would carry back from 
definite distant points of the rails much of-the current, and a third 
was to apply a “negative booster” to automatically suck away the 
returning current, which would otherwise cause a drop of potential 
and tend to originate stray currents. The Board of Trade regula- 
tions said there was never to be a greater difference of potential 
than 7 volts, aud the other regulations of the Board of Trade 
amounted practically to this, that although a 7-volt fall of 
potential may be allowed on the system as a whole or something 
not exceeding that there must not be a greater drop on one mile of 
length than something a good deal less than seven. 

Iu replying to the CHainman as to whether they would have to 
put a conductor into the water pipes near the generating station, 
WiTNESS said that the chief main at some place where it came 
near the generating station they would have to make a metallic 
connection on to the water pipe with a copper bond which would 
carry the return current straight back to the station. 

Mr. BALrouR Browne: I will ask you one general question. 
Have you been able to discover any electrolytic corrosions in pipes 
in connection with tramways which are worked ander the Board of 
Trade regulations ?—I know of no case. 
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In your view, as a matter of very great experience, are the Board 
of Trade regulations sufficient for the protection of the water com- 
panics ?—I think they are. 

Mr. PEMBER: You say you do not know any instance of electro- 
lysis in a case where anvthing in the nature of a tramway like this 
is working under the Board of Trade regulations. Let me ask 
whether you have heard of one instance in the Clapham Road 
where a gas pipe was found corroded away lately owing to the 
action of the currents of the South London tube railway? - Lou 
are speaking of a railway tube, and not a tramway on the surface. 

Mr. BALFOUR Browne said the regulations were not the same. 

Replying to further questions, Witness said that if the tramway 
company damaged the water company's pipes in any way outside 
the Board of ‘Trade regulations, they would be responsible at 
common law to make it good by compensation or otherwise. 

Sir Wm. H. PREECE was called by the promoters, and in answer 
to Mr. Lours Cowanp, said he had devoted considerable attention 
to electrical disturbances in the earth for the last 40 vears. ‘There 
were always electric currents flowing through the earth, sometimes 
varying in strength, but always a source of disturbance. They 
sometimes acquired very great magnitude indeed, especially when 
there were sun spots—when there were disturbances in the 
sun. There were certain periods when they had the Aurora 
Borealis in the Northern regions that they had great disturbances of 
their magnetic compasses, and when they had the crust of the earth 
full of electricity it found its way through all the telephone and 
telegraphic wires when they used the earth. ‘The consequence had 
been that he had known the whole of the telegraphic service of the 
country broken down through the presence of these earth currents. 
It was, however, easily distinguishable how far its effects were duo 
to natural earth currents, to atmospheric clectric currents, to induc- 
tion, or to electric influence. In pursuance of the recommendations 
of Lord ('ross’s Joint Committee, the Board of Trade made regula- 
tions, dated 1894, which the Committee had before them. His 
opinion was that the Board of Trade regulations were sufficient if 
they were carried out, and at the present moment they were not 
always carried out. The number of visits, as given by Mr. Trotter 
aud Sir Courtenay Boyle, showed that they were not properly 
carried out, and he held very strongly that these regulations 
should be properly carried out, and that official visits should 
periodically be made over the country. He had discussed 
the matter with Sir Courtenay Boyle, but he objected to it very 
much because he was afraid it would add very much to his staff. 
He, however, thought that with the present state of tramways in the 
country, one additional inspector to Mr. Trotter's staff, and in a few 
years a second inspector, would be all that was required to ree the 
rules and revulations carried out. The water companies could by 
simple tests determine whetherthe regulations were being complied 
with or not: and then the rules and regulations were elastic, and 
the Board of Trade were always ready to listen to any defect there 
might be in the regulations. : 

Mr. Cowanp: And it is quite open to anyone who feels aggrieved 
to lay their special circumstances before the Board of Trade with 
the view of obtaining a modification should it be necessary ?— 
— Certainly. 

You agree with the evidence which has been given that with 
regard to this electric corrosion, if the current flows into the pipe 
there is no corrosion ?—There is no question about that. 

Continuing, WirNESS said there were several remedies for 
electrolysis. The first was rather a drastic one. It was to connect 
all the pip2 systems, water and gas, together—to bond tbe lead 
joints they had heard so much about. But that in the present day 
with the thousands of miles of pipes in London was quite out of 
question. In any new undertaking he thought the gas as well as 
the water companies would see the advantage and the necessity of 
makiug perfect joints, and they were now using lead in their joints, 
which made, he thought, a perfect joint. In fact, in the water 
systems he knew it was a perfect joint, for the tests they had made 
in the Post Oftice showed that there was absolutely no fall of 
potential—in fact, the potential of the earth system was absolutely 
zero. That was one system, but he thought it was impracticable 
and must be put out of consideration. The second system was the 
connection of this masa to the negative pole at the power house. 
It was done in America to a very large extent, and he believed it was 
done iu this country. The third remedy was that adopted 
by the Board of Trade, and that was the reduction of 
potential to a drop of seven volts. That seven volts was 
adopted by the Board of Trade on the suggestion, he believed, 
of one of the representatives of the water companies. No company 
had ever found the smallest difficulty in meeting this, and in fact 
asa rule the drop of potential was very much less that 7 volts, aud 
if he were asked he would say that the Board of Trade might very 
readily reduce the drop to 5 volts. <A fourth remedy had been 
mentioned by Prof. Thompson, and that was the direction of the 
current. It was not a ditticult thing to change the direction of the 
current, and it was done with a booster. Then there was another 
certain cure for all these troubles, aud that was the use of alternat- 
ing currents. There was no disturbances of this kind with the use 
of alternating currents, but with the present experience the use of 
alternating curreut on tramways was out of the question. Lastly, 
the whole priuciple which underlay the maintenauce of all 
industries, whether electrical or anything else, was to carry out the 
doctrine of prevention better than cure. "They did not want to 
wait until pipes were corroded to cure the cause of the corrosion. 
It was periodical testing and examination of records which bad 
enabled them all these years to maintain the electrical systems of 
the Post Office in the state of perfection they were in, and he thought 
himself it was the duty of the water and gas companies to study their 
tests and make use of them as much as they possibly could. The 
amount of damage which could take place if the Board of Trade regula- 


they found electrolytic action. 


Board of Trade regulations. 


tions were carried out was so small that it would take 10,000 years 
to corrode a hole thorough an iron main pipe. > 

The CHAIRMAN said the impression which bad been made upon 
the Committee, was that there was some danger, but as to how much 
was entirely speculative. They might have experts on either side 
give much evidence as to whether it would occur in 10,000 years 
or might occur at any moment. It seemed to him an inquiry which 
might be pursued ad infinitum. He would ask Mr. Pember, as a 
practical point, if what he wanted was the Board of Trade regula- 
tions strengthened. 

Mr. BaLrouR Browne said that if the water companies could 
prove that to the Committee, they could have proved it to the 
Board of Trade, but they had failed to do so. They could, however, 
go to the Board of Trade now. 

Mr. PEMBER said it was not in the power of the Committee to 
strengthen the Board of Trade regulations, but there was one thing 
which several Committees had done, and which had been done 
voluntarily by other promoters, and that was, at all events, to givea 
compensation clause to the water companies if they showed that 
they had suffered damage. 

Mr. BaLFour Browne said he should resist that. 

Mr. H. F. PARSH ALL, M. I. E. E., was then called, and said he had 
advised in connection with the Central London Railway, the 
Dublin United Tramways, the Glasgow Corporation Tramways, the 
Bristol Tramways, and other works. He was the consulting engi- 
neer to the London United Tramways Company. They had been 
working at Bristol for seven years strictly under the Board of Trade 
regulations, Records were kept and showed that since the tram- 
way was opened they had not gone outside the Board of Trade 
regulations, and as to the gas and water pipes aud their own cables, 
there had been no electrolysis. He might say that if their cables were 
subject to electrolysis, they would have to shut their iustallation down, 
and there was absolutely no cvidence of electrolysis in any part of 
their works. They had had over 100 miles of tramways working in 
Dublin for several years, and had generated about 20,000,000 Board 
of Trade units, which would correspond with 40,000,000 ampere- 
hours, and there was absolutely no suggestion of electrolysis. The 
cables for working the tramways were laid parallel with and near to 
the rails, aud sometimes between the rails. In the first place they 
were iron-armoured, inside of which they were lead-sheathed. That 
iron armouring or lead sheathing was comparable with the gas and 
water pipes, and these cables were generally nearer the metals than 
were gas and water pipes, and yet they had suffered no deteriora- 
tion. He believed in this country he was responsible for about 
£500,000 worth of cables laid down in this way, and in no case had 
In Dublin their cables were laid 
near the gasworks, where there was a considerable amount of 
ammonia in the earth. They became apprehensive that there might 
be trouble, and opened up there, and took the cables out, and found 
t em as bright and clean as when they put them down. In Bristol 
there had been three separate and distinct investigations for 
electrolytic action, and there was no suggestion of any dis- 
covered. 

By the CHatrMan: £50,000 would have to be spent on the system 

to make it comply with the Board of Trade regulations, and that 
was in no sense necessary for efficient working. 
Nr. JoRN Sacer, A. M. I. E. E., said he was assistant engineer in 
connection with the extensive system of tramways in the West of 
London, and during his connection with the J.ondon United 
Tramways Company he had given special attention tothe subject of 
leakage currents. Iie conducted experiments in the Chiswick Road, 
before the tramways were being worked, to find out. what ordinary 
earth currents were going about in the road. Before the tramways 
were worked by electricity, it was desired to impose on them some 
stringent conditions with regard to the drop on the rail that existed 
under the Board of Trade regulations, but they made tests when 
working with horse traction, and they found that all the rails from 
Kew Bridge to the power station had a current of 15 amperes— 
ordinary earth currents, which gave a considerably greater 
drop on the rails than it was endeavoured to impose upon them by 
the Kew authorities. 

Mr. STEPHEN SELLON said he had large experience in the 
construction and working of tramways, and about 250 miles of 
tramways were being worked under his control or supervision in 
about 30 different systems. He had come to the conclusion that if 
& compensation clause was inserted as in the Sheffield ca-e, it would 
have a serious effect upon tramway enterprise. The Sheflield clause 
was:—' If it be proved that any injury or damage to tho mains, 
pipes, or apparatus of the Sheffield United Gas Light Company 
shall have resulted from fusion or electrolytic action caused by any 
current generated or used for the purpose of electric traction on any 
of the tramways for the time beiug belonging to the Corporation, 
nothing in this Act shall relieve the Corporation from any liability 
to make compensation." He did not think any further protection 
was necded for the gas or water companies than that given. by the 
They were constantly looking for cases 
of electrolysis and had never found one. 

By Mr. PEUhEB: He knew that the promoters of the Finchley 
and Hendon Tramways had accepted the Sheffield clause, and he 
took it that was due to the fact that speculative Americans had 
come over and would clear out when they had finished, leaving the 
result to others. 

This concluded the case for the promoters. 

Mr. PEMBEB, for the water companies, then called Prof. AYRTON, 
F. R.S., Past-President of the Institution of Electrical Engineers, who 
said he did not think the Board of Trade, with the best of wishes, 
had succeeded in giving effect to the recommendations of the Joint 
Committee with regard to leakage currents. 

Nr. PEMBER asked if this opinion was based on the absence of 
anything in the regulations which prohibited the electric tramway 
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or the electric railway from sending large electric currents through 
pipes. 

WiTNESS said that was so. The Board of Trade made certain 
regulations, to which reference had been made that day, but in 
one case a mistake was made. Secs.6 and 7 dealt only with what 
electric pressures might be set up, and in only one case did they 
refer to the current, and that was to say the current must not exceed 
two amperes per mile of single tramway. He was not sure whether 
the Committee realised that that was merely the maximum current 
they might return, and it was in no sense a limit of the current a 
tramway might send into a pipe. All it said was that the electric 
pressure between the two ends of the rails must not exceed more 
than a certain value—7 volta. 

Mr. PEMBER said they knew that it had been maintained by the 
promoters of the Tramway Bill that if the rules about electric 
pressure were complied with it would follow that the current would 
be smail, and, therefore, the electrolytic action, if any, would be a 
negligible quantity. He would like to know what Witness had to 
say to that. 

WITNESS replied that it had been held that if the maximum pres- 
sure between the rails was kept down to 7 volts, it was quite impos- 
sible that large currents should be produced in gas or water pipes, 
and it was regarded as specially ludicrous that they could occur if 
the electric traction system were a tubular railway 50 ft. below the 
gas pipe. For that reason they were led quite recently to make an 
experiment to a pipe in 193, Clapham Road. In spite of the Board 
of Trade regulations, and in spite of the pressure in the afternoon 
not reaching more than 4 volts, as shown by the continuous record 
required by the Board of Trade, they had the result that between 
four aud five in the afternoon the current went up to 10 amperes. 
That made it certain that the Board of Trade rules when fully 
carried out did not prevent necessarily large currents flowing into 
gas and water pipes when the traffic was large. He felt sure from 
the experiment that this was due to the running of the railway, 
because it disappeared when the trains stopped. He did not con- 
cur in the evidence put forward by the promoters that there was no 
instance of electrolytic damage being caused where the tramways had 
been worked under the Board of Trade regulations. Prof. Perry and 
himself had openings made at Liverpool, and investigations were 
made with regard to two gas pipes in a street where electric trams 
had been running since November, 1898; it was shown that although 
one pipe was laid in August, 1899, they were both affected by 
electrolytic action. It might be quite true that there was not 
evidence of electrolytic removal in the steel of the tram rails, but it 
was absolutely no evidence whatever that the current was not 
leaving the rail for another pipe. He maintained that iron might 
be eaten away if laid in sand moistened with saltish. water, even 
when the presence of the electricity was far less than that allowed 
by the Board of Trade. 

The Committee sat again on Monday, when Prof. AYRTON was 
recalled with reference to the statement that considerable currents 
were found to flow in pipes miles away from electric tramways. 
He said that since Friday he had gone into the matter thoroughly, 
and started testing the current in the rails of the electric 
tramways at Chiswick at 10 a.m. on Saturday, and went on 
continuously testing till 4 a.m. on Sunday. While the tram- 
ways were running the current was large—30 to 40 amperes 
in the four rails. As the traffic died away and the company 
stopped running, the current in the rails diminished. The currents 
they found on Sunday were absolutely constant, but hour by hour 
they diminished. Natural currents did not remain steady. 

Prof. Perky was called, and bore out the statements of Prof. 
Ayrton, and said that when the Board of Trade regulations were 
framed it was in view of great electric resistance in the joints of 
vas and water pipes. The real danger was at the joints and 
the jumping off of the joints, and that was a very serious thing 
indeed. 

Prof. Dewar was briefly examined, and generally endorsed the 
evidence of Prof. Ayrton. He said there was no absolute prevention 
of leakage, and they could only diminish the cause of the flow as 
much as possible. For the water companics to prove that the 
electrolytic action was due to the running of the tramways 
would mean the tramway companies suspending their operations 
for a certain time. 

Mr. PEMBER, K. C., then addressed the Committee, and contended 
that the Board of Trade had not sufficient power to deal with the 
matter, inasmuch as that the recommendation of the Joint 
Committee said there should be either insulated returns or 
uninsulated metallic returns of low resistance. 

The CHAIRMAN asked if that was not sufficient. 

Mr. PEMBbER said it was under that particular part of the clause 
that mischief had arisen. 

The CHAIRMAN: What return do you want ? 

Mr. PemBer said they wanted an insulated return, but the clause 
gave power for au insulated return or an uninsulated return of low 
resistance. The next point he wanted to insist upon was that their 
knowledge of electrolysis was nearly all subsequent to the sitting 
of T.ord Cross's Committee. It was trie the water companies were 
there, and that Prof. Dewar, who with an insight into the future 
which was truly scientific, prognosticated that a great many evils 
might result. But the water companies took really little part in 
the Committee. The inquiry was really raised as between the tele- 
phone and the tramway companies. With regard to the water com- 
panies, their mains were in the ground and they could not carry 
them elsewhere. More than one tramway company had submitted 
to an absolute compensation clause, and he asked for such a clause 
in that Bill. 

Mr. BALFour: Browne having brietly replied, 

The CHAIRMAN announced that the Committee found the 
preamble of the Bill proved with regard to Clause 12. 


The other clauses were then gone through and Bill ordered to be 


reported. 


CLYDE VALLEY ELECTRIC POWER BILL. 


On 20th inst. the Clyde Valley Electric Power Bill was before the 
Examiner in the House of Lords for proof of Standing Orders. It 
was found that the Standing Orders of the House had not been com- 
plied with, and accordingly the Bill will bave to go before the 
Btanding Orders Committee, and a petition presented for the 
suspension of Standing Orders. 


RounpDuHay ELECTRIC LIGHTING. 


THE electric lighting provisional order to the Roundhay and Dis- 
trict Electric Light Company, Limited, in respect to the township 
of Roundhay, in the rural district of Leeds, in the West Riding of 
York, which was one of the orders in Provisional Order Bill 
(No. 7), came before Lord Pirbright's Committee of the House of 
Lords on 19th inst. Mr. Wedderburn, K.C., and Mr. Charteris 
appeared for the promoters, and Mr. Pember, K.C., and Mr. Vesey 
Knox for the Leeds Corporation. 

Mr. WEDDERBUBN said the electric lighting company was 
incorporated last year with a capital of £20,000. Roundhay was a 
township adjacent to Leeds, but was entirely independent of it. 
The cost of the works proposed under the order was about £19,000, 
aud the only opposition was that of the Leeds Corporation. What 
the Leeds Corporation wished to do was to look into the future and 
furnish themselves with an argument which might be used if at some 
future time they desired to extend the city boundaries and include 
Roundhay. He contended, however, that no Committee would 
listen to that as a reason why Roundhay should not have electric 
lighting now. Leeds supplied Roundhay with gas, but the reason 
for that was because the Leeds Corporation bought out the gas com- 
pany whieh supplied both places. 'The Leeds Corporation now 
supplied Roundhay with water, and they now asked that clauses 
should be iuserted in the present Bill to empower them to purchase 
the mains and pipes of the electric lighting company, should 
Roundhay ever be merged into Leeds. 

Mr. PgMBEB, K.C., argued that Roundhay was only a suburb of 
Leeds where business people engaged in Leeds resided. It was 
impossible for the company to supply electricity without competing 
with the gas supply of the Corporation. Of the 1,482 acres of 
Roundhay 675 were absolutely owned by the Leeds Corporation, 
and they objected to the company coming upon their estate. 

The COMMITTEE said the only locus possessed by the Corporation 
was that of a private owner, which would only relate to a damage. 

Mr. PEMBER contended that they had the right to ask that the 
company should be excluded from the Corporation's estate. 

In reply to the CHAIRMAN, it was stated that the Board of Trade 
had refused to grant a locus to the Corporation. 

The CoMMITTEE decided that argument against the order must be 
confined to showing any damage the Corporation would sustain 
over and above that for which it was entitled (under the General 
Act) to compensation for damage to their. property. 

Under these circumstances COUNSEL for the Corporation thought 
there would be no good purpose served in further occupying the time 
of the Committee. 

An application was made for costs against the Corporation, but this 
was refused. 

The Bill was then referred to the Unopposed Committee. 


NorriNa HILL ELECTRIC LIGHTING COMPANY. 


THE Bill of the Notting Hill Electric Lighting Company, which 
has passed through the House of Commons as an unopposed measure, 
passed the Examiner of Standing Orders in the House of Lords on 
Friday. The Bill authorises the company to acquire certain lands 
in connection with the extension of their gencration station. 


CLYDEBANK TRAMWAYS. 


THE Clydebank Tramways Bill which comes under the Private 
Legislation Procedure (Scotland) Act, 1899, passed the Examiner of 
the House of Lords on Monday. It authorises the local authority 
to make and maintain tramways within the borough, and work them 
by electric traction. 


METROPOLITAN ELECTRIC SUPPLY COMPANY. 


Tur Bill of the Metropolitan Electric Supply Company came before 
the Examiner of the House of Lords on Monday, aud standing 
orders were found to have been complied with. The Bill seeks 
power to enable the company to lay a second set of mains through 
Willesden, Hammersmith, Kensington and Paddington in con- 
nection with their generating station at Willesden. Clauses are 
included for the protection of local bodies. 


CENTRAL LONDON RAILWAY. 


Ox Tuesday the Central London Railway (No. 2) Bill came before 
the Examiner of the House of Commons, and Standing Orders were 
found to be complied with. The Bill is to amend Sec. 4 of the 
Central London Railway Act of 1899, and to authorise the raising 
of further capital and other purposes. Power is given to take 
certain lands in the parish of Hammersmith to improve the access 
to Shepherd's Bush Station. 
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BLACKBURN CORPORATION BILL. 


On Monday the Omnibus Bill of the Blackburn Corporation came 
before the Examiner of the House of Lords, and further Standing 
Orders were found to have been complied with. The Bill authorises 
the Corporation to reconstruct existing tramways, and to construct 
additional tramways. It also gives power for the construction of an 
electricity generating station on lands used for gasworks, and power 
to supply fittings, &c, for electric light. Power is taken to spend 
£199,000 ou tramways and £10,000 on the electric light under- 
taking. 


Eccutes CORPORATION BILL. 


THE Eccles Corporation Bill passed the Examiner of Standing 
Orders of the House of Lords on Monday. The Corporation takes 
power under the Bill to construct additional tramways and recon- 
struct the existing tramways within the borough, and to use land 
now used for sewage disposal for the erection of an electricity 
generating station, with the consent of the Local Government 
Board. The Corporation may supply electric motors and apparatus 
for the use of electricity for motive power and other purposes. 


Lonpon's UNDERGROUND RAILWAYS. 


AT the resumed sitting of the Committee on Tuesday last week, 
Mr. Cripps continued his evidence and dealt largely with the 
question of cheap trains, and submitted a clause on behatf of the 
L.C.C. which, he said, would be proposed for the acceptance of the 
various companies. The clause provided that workmen should be 
allowed to travel by all trains reaching their destination before 
eight o'clock in the morning. The London County Council would, 
he said, be glad to bave the Charing Cross and Hampstead line 
constructed, and thought it would be an advantage if that line were 
extended to Golder's Hill. In cross-examination, Mr. Cripps said 
that he did not put forward any scheme for giving financial 
assistance to any of these companies. The matter had never been 
under the consideration of the London County Council. The policy 
of the Light Railways Act represented a very considerable advance 
in giving assistance by local and municipal credit in the construction 
of light railways which were needed for the benefit of the public. 
With regard to the tube railways injuring tramway enterprise, he 
said that he believed that the reverse was the case, and as a matter 
of fact, the City and South London line had helped the County 
Council's tramway traffic on the south side of the Thames, as it was 
found that the two undertakings had been mutually helpful to each 
other. 

By Lord Kxutsrorp: He agreed that circumstances had greatly 
changed since 1883, when the Cheap Trains Act was passed, and it 
was very desirable that it should be amended in some particulars, 
but he hardly thought it would be better to have another cheap 
Trains Act instead of having separate clauses introduced into the 
various private Bills with the object of providing workmen's trains. 
He thought there would be much greater difficulty about gettiug a 
new general Act passed than there was in making arrangements 
between a body like the London County Council and the various 
individual railway companies when they came to Parliament. 

Further replying to the Committee, Witness said that the 
London County Council were strongly of opinion that through 
tickets should be issued. In their opinion the workmen of London 
could afford to pay 1s. per week, that was 2d. per day, for living out 
of London, and for that sum they should be enabled to get a 
through ticket. His own personal view was tbat the system of 
underground railways should be completed by meaus of money 
raised on the most economical terms, and that a guarantee might 
be given for a sort of limited dividend, and that the 
difference might be shared by those who worked the railway, 
aud who found the money, and the ratepayers by whose credit and 
assistance the money was provided. The object for which the tube 
railways were to be built, was, of course, a coniplete reversal of the 
ordinary idea of constructing railways, for whereas as a rule, rail- 
ways were made to accommodate the traffic, in this case they were 
to be made with the view of making the traffic for themselves. He 
agreed that if all the limitations which were desirable in the 
public interests were imposed, it might make it very difficult to 
raise the necessary capital in the ordinary way without municipal 
assistance. There were many members of the L.C.C. who were in 
favour of a purchase clause being inserted in the Bill, but personally 
he rather doubted whether a purchase clause in the Bill would meet 
the case, as he was afraid that would make the raising of the 
capital more difficult. When that was tried in the case of the 
Electric Lighting Act of 1482, it made the raising of capital 
impossible, with the result that we were very much behind 
the rest of the world in electric lighting undertakings. 
If coupled with the purchase clause, there could be some 
guarantee which would enable the capital to be raised, this 
difficulty would be got over. He doubted the practicability of 
finding the necessary capital to make more than one or two of the 
proposed lines at the present time, and he was afraid that the result 
of authorising more than one route would be that probably they 


would get none. He was not aware that the County Council had 
evcr considered the desirability of forming a kind of trust for the- 


railways of London. They were endeavouring first to deal with 
the water question, which was more urgent than railways. He did 
not see why the County Council should not make lines and work 
them themselves, although he was afraid that public opinion at 
present was hardly ripe enough to accept such a suggestion. 

Mr. GEO. PAINTER, chairman of the Streets Committee of the 
City Corporation, to whom the subject of various proposed under- 
ground railways had been referred, said that generally speaking the 


Corporation agreed with the evidence which had been given by Sir 
Alexander Binnie and Mr. Cripps on behalf of the L.C.C., but 
they wished to reserve their right to consider each Bill in detail as 
they came before the Committee, and they also wished to havea 
free hand aw regarded the question of sites for the stations, which 
they considered most important. 

Mr. E. Harper, the statistical officer of the L.C.C., submitted a 
mass of statistics with reference to the population in London, with 
a view of showing the need that existed for increased railway 
facilities to take the workers into the suburbs. 

The Committee then adjourned. 


At the sitting of the Committee on 21st inst, Mr. ROGER 
WALLACE said that as representing several electric lighting com- 
panies who wished to obtain provisions for supplyiug electricity in 
bulk for the purpose of electric railways, he would like to ask the 
Committee whether they would deal with the subject as & whole, or 
separately. 

The CHAIRMAN said that that matter would have to be dealt with 
in each separate Bill. 

Mr. Cuas. BootH, who has written several works on the condition 
of the poor in the East End of London, gave evidence as to the 
desirability of increasing the train service of London, with a view 
to remove the present congestion in certain districts. He 
said that London was not so well supplied with means of 
looomotion as many cities, not only in America, but also 
some of our provincial towns. In any scheme for taking 
the people out to the suburbs, he regarded unity of plan as 
very important indeed to get the full value for those under- 
takings. He would like to see a complete scheme of tube railways 
covering the area around London, and that would get rid of the 
congestion which now existed in many districts. He regarded 
electric traction as immensely superior to any other means of 
locomotion. The policy that had been pursued of insisting 
upon very onerous conditions with regard to re-housing when rail- 
ways had to buy lands to widen their lines or to construct stations, 
had been, in his opinion, against the public interest. He thought 
that it would be very much better to faciliate the operations of rail- 
ways in every way, and he thought a better bargain might be made 
with them in the interests of the public than by insisting upon their 
re-housing the persons they displaced. As to the introduction 
of electricity on to the District Railway, he said he supposed 
the circle would in some way be kept distinct from the 
outer extensions, and what was really wanted was that there 
should be an inner circle of really fast, and a constaut succession 
of, trains enabling anyone to get from one part of London to another. 
With quick electric service he thought that the inner circle should 
be of immense value, and that it would prove a feeder for the outer 
line. As regarded the question of cheap fares, he believed that 
their adoption would prove most profitable to the companies as well 
as most advantageous to the public. He should suggest a uniform 
fare irrespective of distance. He believed in New York they had a 
uniform 5 cent fare which had to be paid whether a person wanted 
to go a few hundred yards or several miles. 

The CuatrmMan: But you must have some limit. 

Witness replied that that was so, but he would go a very long 
way inrespect of a uniform fare. Under such a system they might 
carry some people a longer distance than was profitable, but on the 
whole he believed the result would be profitable to the companies. 
His idea was that the various tube companies should interchange 
tickets, and that a 2d. system for the whole of London would be 
both remunerative and practical. In addition, there might be 


be special fares for workmen iu the early morning. With regard . 


to the locomotion on the surface of tho streets, he would like to 
see a system of electric tramways going further out into the 
country in connection with tube railways. In his opinion those 
electrical tramways should cover the same ground as the omnibuses 
now covered, and he did not think London would ever be properly 
served unless the omnibuses were superseded by electric trams. He 
thought that there might be two central authorities constituted 
to deal with tube railways—one the municipality, which he thought 
where necessary should be able to take the iuitiative in con- 
structing such railways; and the other should be a controlling 
authority. 

By Sir Joun Dickson PorxDER: He agreed that such control as 
he suggested might militate against the raising of capital for the 
construction of these underground lines, but if it prevented steps 
in a wrong direction, then it was not to be regretted. Personally, 
he thought that the increased facilities for travelling in London 
were bound to go forward, and they could afford to put a little drag 
on in some instances. 

Questioned by the COMMITTEE as to what he thought would be 
the result of a purchase clause being inserted in the Bill, WITNESS 
said he was afraid that such a clause would entirely stop private 
action, as it had, to a large extent, in the case of electric lighting 
undertakings years ago. In his opinion, before consent was given 
to any of the Bills now before the Committee, a complete scheme 
of locomotion should be laid down. The L.C.C. was by far the best 
body to undertake a large scheme of extension of locomotion of all 
kinds, especially with regard to surface electric tramway work, and 
he should also say that the L.C.C. was the best authority to construct 
the tubes. He thought it was essential that the tubes should run 
right through London, aud not stop in thecentre. Headmitted that 
there might be some ditliculty in arranging for a through fare for all 
the railways, but he thought that the ingenuity of business men could 
devise some satisfactory pooling arrangement wbich would be fair to 
the various companies. A permanent joint committee of members 
of the House of Lords and Commons would, he should think, be the 
best controlling body. 
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In cross-examination by Mr. LiTTLEB, K.C., WITNEss said that if 
private enterprise shrunk from providing the capital, then public 
enterprise would have to take it up. 

Col. YorKE, chief inspecting officer of railways at the Board of 
Trade, said he had been requested by that department to give 
evidence before the Committee. He had had a considerable 
experience with tube railways, because he was the officer appoiuted 
by the Board of Trade to make an oflicial inspection of the Central 
London Railway prior to its being opened for traffic, and this 
inspection extended over six days. He had also inspected the 
City and Waterloo and the Central London Railway. It seemed to 
him that the essence of a train service on a tube railway should be 
in the direction of rapidity and regularity of the service, and 
therefore he considered that it was of very great importance that the 
arrangements for working should be of the simplest possible character. 
The risks in these underground railways might be of a very 
appalling character—risks which were not in existence upon ordi- 
nary open-air railways. The particular risks to which he referred 
at the present moment were those connected with the confined 
space in which the railway was carried, and therefore the impossi- 
bility, in case of collision, of the cars being moved laterally out of 
the way of the colliding train. In case of collision, the whole of 
the cars would be liable to be wedged against the side of the tubes, 
with very disastrous results. There was also danger from the 
presence of a highly charged electrical conductor, which, apart from 
any possible injury which might be caused to passengers, might also 
be liable to cause fire, and what was even worse, to generate smoke. 
A very small fire, which, in the open would be of no importance, 
might, in a tube, create a volume of smoke, and be of a most 
dangerous character. 

The CHAIRMAN: Therefore it is your opinion that special pre- 
cautions should be taken in the regulations for the working of tube 
railways ? 

I certainly think so, and I might go even further, and would 
urge that confluent junctions should, as far as possible, be avoided. 
Continuing, the Witness said that as soon as the railway came out 
into the open, he did not see the same objection to the junctions. He 
had heard the evidence of Sir Alexander Binnie, and he agreed with 
him that a confluent junction was incompatible with a rapid train 
service. Then, again, the signalling in tube railways was a very 
difficult matter, as the signals could only be placed in a very con- 
fined space of the same height, and consequently a very small amount of 
curvature or a change of the gradicuts in the line prevented the 
driver having a view of the signals until he was close upon them. 
His opinion was that it was better to avoid bifurcation—separate 
and distinct systems were preferable with interchange stations. 
If necessary he would impose the construction of interchange 
stations upon the companies. As to loops in his judgment it was 
not necessary in all cases to make provision for such loops, but in a 
large number of cases they might be desirable. On lines worked 
by the multiple unit system, the need for loops would be very much 
modified. However perfect crossings and points might be in their 
details, there were always spota on railways where derailment 
was more likely to occur than at others, and the only place 
where derailment had occurred on the Central London was on the 
points where the trains were shunted from one line to another. 
Loops in which passenger trains were to run should not be of a less 
radius than 5 chains—the curve must not be too sharp. He did 
not see any possible objection to lines being constructed in tubes 
where necessary, and emerging into the open air, and he should say 
that the sooner they came into the open air the better, as in the 
open the lines could be worked safer and cheaper. He was in 
favour of the direct route system rather than the close circuit 
System. He saw no objection to an end-on junction, but to make 
one or more routes with an end-on junction so as to form through 
routes was, in his opinion, a doubtful expediency. He did not 
consider it would be feasible to run an all-night service of tube 
railways, because an interval of a few hours must always be left for 
examining the lines and for doing any necessary repairs. 

The Committee then adjourned. 


On Tuesday counsel for the various Bills addressed the Com- 
mittee. Mr. Moon in the course of his speech referred to the 
question of a uniform fare, which, he said, if insisted upon by the 
Committee, would be fatal to the construction of some of the lines. 
He reminded their Lordships that the City and South London 
Company had tried a uniform fare, but had been obliged to discon- 
tinue it. It was perfectly true that the uniform fare suited the 
requirements of the Central London Railway, but that was the only 
tubular railway which such a system would serve, and that because 
there was no competition with it except by omnibuses. The advan- 
tage in time, even for short distances, was so great that a passenger 
would prefer to pay 2d. rather than 1d. by omnibus; but that con- 
dition of things would not apply to other tube railways. In the 
case of the City and South London Railway, 50 per cent. of the 
passengers were carried for less than 2d., and, therefore, the Com- 
mittee would see that the adoption of a uniform fare would be a 
very serious matter. Whether a uniform fare should be adopted 
must depeud upon the particular circumstances of each railway. 

Lord KNouTSFORD said toe Committee were of opinion that it 
would not do to impose it asa condition upon any railway that there 
should be a uniform fare. 

At the conclusion of counsels’ speeches, the Committee deliberated 
in private for a considerable time, and upon re-admitting the public 
the CHAIRMAN said the Committee considered that they had con- 
cluded the evidence upon the questions before them, but if counsel 
for owners, lessees and occupiers thought that, having regard to the 
present state of the law, they were not sufficiently protected from 


damage and annoyance, the Committee would be prepared to hear 
them on the subject at the adjourned meeting on Friday. 
The Committee then adjourned. 


ELECTRIC LIGHTING IN MARYLEBONE. 


Taer Electric Lighting Provisional Order Confirmation Bill (No. 1) 
came before the Examiner of the House of Lords on Tuesday, and 
standing orders were found to have been complied with. When 
the Bill was before a Select Committee of the House of Commons, 
there were two competing ordera, viz, that of the Metropolitan 
Borough Council of St. Marylebone, and that of the Metropolitan 
Eleetric Supply Company, Limited. Ah arrangement was come to 
between the parties, and the Bill amended, and in its amended form 
passed the House of Commons. "The amended Bill, which will now 
go for second reading in the House of Lords, provides that the 
Metropolitan Electric Supply Company shall sell to the Borough 
Council of St. Marylebone, the undertaking and business of the com- 
pany within the area, except the offices of the company and the 
extra high-pressure trunk mains, for such sum as may be agreed 
upon by the two parties, or failing agreement, as may be fixed by 
arbitration. The company has the powers to relay, maintain, alter 
or renew their truok mains through the borough. 


, 


WORCESTER TRAMWAYS. 


THE Worcester Tramways Bill was found by the Examiner of the 
House of Commons to have complied with the Standing Orders on 
Tuesday. The Act empowers the Worcester Tramways, Limited, to 
construct new tramways in lieu of their existing tramways, and to 
work the same by mechanical power. No. 1 tramway is 1 mile 
3 furlongs , chain; No. 2 is 4 furlongs and 45 chain; No. 3 is 
6 furlongs and ½ chain; and No. 4 is 3 furlongs and ;3; chain. One 
clause in the Bill states that the company shall, so long as required 
by the Corporation, construct and maintain & waiting room for 
passengers in a situation on the route of the tramways. 


SMETHWICK COBPOBATION BILL. 


On Thursday the Omnibus Bill of the Smethwick Corporation 
passed the Examiner in the House of Commons as having complied 
with standing orders, and will go for second reading. The Bill 
confers powers upon the Corporation with respect to the tramways, 
electric light and other undertakings. Tramways have been con- 
structed in the borough In pursuance of powers conferred by the 

Birmingham and Western District Tramway Order of 1881, and 

further powers are now asked to authorise the Corporation by agree- 

ment to purchase any authorised tramway outside the borough 
which forms continuations of the authorised tramways within the 
borough, with the consent of the local authorities. The Corporation 
is given power to reconstruct the tramways for electric traction, and 
to supply electricity for working the same. They shall not, how- 
ever, interfere with any of the tramways until they have acquired 
them, except with the consent of the owners. Borrowing powers 
in respect of tramways are authoriscd. 


ELECTRIC LIGHT PROVISIONAL ORDERS. 


A COMMITTEE of the House of Lords, presided over by Lord 
Pirbright, on 19th inst. considered the Electric Lighting Provisional 
Orders Bill (No. 7). The Bill dealt with the following Orders :— 

Barry, in the County of Glamorgan.—Order to the Barry Urban 
District Council. 

Crompton, in the County of Lancaster.—Order to the Urban 
District Council. 

Foots Cray, in the County of Kent.— The undertakers are the 
Rural District Council of Bromley ; but with respect to a part of 
the order to supply within the Urban District of Chislehurst, the 
Council are not thelocal authority within the meaning of the Act. 
The provisional order is granted by the Board of Trade in respect 
of the contributory places of Foots Cray and a portion of the lower 
borough ward of the urban district of Chislehurst. The Chislehurst 


Urban District Council is the local authority for that part of the 


undertaking, and power is given for that Council to acquire that 
part of the undertaking at the expiration of 10 years from 
January 1st, 1902, on giving one year's notice of their intention 
to purchase. 

Friern Barnet, in the County of Middlesex.—Order to the Urban 
District Council. 

Isle of Thanet.—Provisional Order granted to the Isle of Thanet 
Electric Tramways and Lighting Company, Limited, in respect to 
the parishes of Garlinge, Northdown and St. Peter's, extra part of 
the Isle of Thanet Rural District in the County of Kent. 

Newbury, in the County of Berks.—The undertakers are the 
Urban Electric Supply Company, Limited. 

Pudsey, in the West Riding of York.—Order granted to the 
Mayor aud Corporation of Pudsey. 

Ross, in the County of Hereford.—' The undertaker is Jobn 
Parker, engineer, of Hereford, but the powers are not to be 
authorised unless the undertaker transfers the undertaking to the 
Ross Electric Light and Power Company or the local authority. 

Royton, in the County of Lancaster.—Order granted to the Urban 
District Council. 

The orders referring to the above districts were not opposed, but 
there was one order with respect to Roundhay, which was opposed. 
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On Monday the Electric Lighting Provisional Orders. Nos. 6 and 
10, which have already passed tbe House of Lords, came before the 
Examiner in the House of Commons, and standing orders were 
found to have been complied with. No. 6 confirmed orders granted 
by the Board of Trade to the local authorities of Aberavon, Ashton- 
in-Makerfield, Hampton, Ince-in-Makerfield, Mountain Ash, Neath, 
Pontvpridd, Teddington, and Worsley. No. 10 Bill confers electric 
lighting powers on the urban districts of Blackrock, Dungannon, 
Kildare, and the Corporation of Waterford. 


TRAMWAY PROVISIONAL ORDERS. 


' THE Tramways Orders Confirmation (No. 2) Bill came before a 
Select Committee of the House of Lords, presided over bv Lord 
Harris, on 19th inst, The Bill confirms the provisional orders of 
the Board of Trade in regard to the construction of tramwavs to 
the Swindon Corporation, the Birk.!ale Urban District Council, the 
Crompton Urban District Council, the Wrexham District Council, 
and to the Leamington and Warwick Tramways and Omnibus 
Company. 

In the case of the Leamington and Warwick Tramways Company 
power is given to alter the gauge of so much of the tramways of the 
company as are situated within the Borough of Royal Leamington 
Spa, and for the working of same by mechanical power. Notice of 
opposition was given, but there was no appearance before the 
Committee. 

With regard to the order to the Birkdale Urban District Council, 
which authorised the construction of a new tramways within the 
district, there were petitions against the Bill by the British 
Electric Traction Company and the Lancashire and Yorkshire 
Railway Company. 

Mr. BALFOUB Browne, K.C., who with Mr. Moon appeared for 
the District Council, said the order authorised the Council to con- 
struct two small tramways in the town of Birkdale. Last year the 
Council and the British Electric Traction Company entered into an 
agreement by which it was agreed that the Couucil should, as soon 
as they were entitled to do 80, purchase so much of the 
tramways therein mentioned as were situate in their district in 
accordance with the Act, and that the petitioners should reimburse 
the Council the amount paid for such tramways, and the costs and 
charges incurred. It was further agreed that the Council should, 
on such purchase being completed, grant to the petitioners a lease 
of the said tramways for a term of 21 years, and on the expiration 
of the lease renew it for a further term of 14 years, subject to the 
consent of Parliament. The Council now proposed to construct 
certain new tramways, but the Board of Trade had not power to 
enable them to grant a lease for 35 years. With the assent of both 
parties, it was now proposed to bring up a clause authorising the 
Council to grant to the petitioners a lease or leases of the tramways, 
or any part thereof, for a period not exceeding 35 years. 

Mr. Snaw, on behalf of the British Electric Traction Company, 
having supported the clause, the Committee agreed to its insertion. 

A clause was brought up for the protection of the Lancashire and 
Yorkshire Railway Company, over whose line the tramways passed, 
and this was inserted. 

With these amendments the Bill was ordered to be reported for 
third reading. 


METROPOLITAN District RAILWAY BILL. 


Tus Bill came before the Select Committee of the House of 
Commons, presided over by Sir John Kennaway on Tuesday. Mr. 
PempBer, K.C., who, with Mr. Clode, represented the promoters, in 
opening the Bill, said it was an extremely simple matter, and would 
not occupy the attention of the Committee. Its object was to 
perfect the arrangements which had already been come to with the 
sanction of Parliament to work the lines of the Metropolitan District 
Railway Company electrically,as far asthe inner circle was concerned. 
The company was first authorised to use electric traction by the 
Act of 1897, and subsequently they got another Act in 1900 giving 
them more complete powers under which they were duly authorised 
to carry out the conversion of the railway from steam to electric 
traction, and the present Bill was one to empower the company to 
enter i"to an agreement to carry out their object. For many years 
past it bad been felt that it would be a vast improvement if both 
the Metropolitan and Metropolitan District Railways could be 
worked by electricity. The increase of comfort that there was on 
such railways as the Central London was particularly emphasised 
in their miuds, because they had suffered a great abstraction of 
traffic consequent upon the opening of that line. His clients had 
got power to work the railway by electricity, and also they had 
obtained the necessary powers to erect a generating station to 
provide a supply of electrical energy, but finaucially the position of 
the company was extremely necessitous. For some years no divi- 
dend had been paid on the ordinary stock. The preference 
dividends were ouly partially paid, and since the opening 
of the Central London Railway, the receipts had been 
reduced by some 4800 per week. During the last two years 
experimental electrical working had been carefully carried out on a 
small piece of the Metropolitan District Railway, and the system 
which had been in use there was practically the system which they 
proposed to adopt under the agreement they wished to get sanc- 
tioned by the present Bill. Then came the difficulty of raising the 
capital for the purpose—which would cust several hundred thousand 
pounds, and the financial position of the company was such that it 
would have been practically impossible to raise the money in the 
ordinary way. Under those circumstances, Mr. Perks, M.P., who 
was very largely interested in the District Railway, put himself in 
communication with Mr. Yerkes, of Chicago, a gentleman of great 


wealth and financial power in the United States. As a reanltQof 
negotiations an arrangement had been come to with Mr. Yerkes by: 
which the money would be forthcoming. Steps had been taken to 
form a company, to be called the Metropolitan District Electric 
Traction Company, Limited, the canital of whieh wonld be 
£1,000.00. The company would be registered in Evgland before 
the Bill passed the third reading of the House of Commons. 
Monev to the extent of fo. O had already been subscribed. and 
Mr. Yerkes had other friends who were going to subscribe another 
£120,000 or £130,000, which would bring up the total amount 
already subscribed to £750,000, and Mr. Yerkes was willing to be 
bound to find the remainder of the canital. The finance of the 
matter was, therefore, absolutely unassailable. 

Mr. J. S. Forres, chairman of the District Company, gave 
evidence bearing out the opening statement of counsel, and in 
cross-examination by Mr. LrrTLER, K.C., for the Metropolitan Rail- 
way, he said that the District would be able to require anv one who 
ran trains over their lines to use the same method of traction as 
thev had themselves, as it would not be possible to have two 
systems on the same railway. He did not think that the Ganz 
svstem would suit their purpose, although he was aware that it was 
proposed to use that system in the case of the Metropolitan 
Railwav. 

Sir W. Preece gave evidence as to the proposed method of 
traction to be employed, and explained that it was a continuous 
current system, while the Ganz system was an alternating current 
system—a system against which, personally, he had no objection to 
raise. 

By the CuatrMan: He shonld say that the system proposed to 
be adopted by the District Company would most nearly meet the 
requirements of the Board of Trade in regard to the prevention of 
electrolysis. 

After evidence by Mr. Perks, M.P., dealing with the financial 
part of the proposal, Mr. Yerkes was examined by Mr. CODE. and 
replying to qnestions, he raid that for upwards of 35 years he had 
been interested in the working of cable and electric tramways in 
America. He was prepared to carry out the agreement he had 
entered into with the Metropolitan District Railwav Companv to 
transform the line into an electric one. For many yenrs he had had his 
eye upon that railway, and had thought how desirable it would be to 
change the system of traction. In America they would never tolerate 
the existence of such a railway. As to the capital, he had intended 
to reserve £200,000 for English investors, but his friends in America 
had already subscribed £897,000, leaving only £103,000. The money 
was all ready; they meant business, if they were allowed to do what 
they wanted under the present Bill. They did not expect to make 
anything out of the reconstruction of the line, but to hand it over 
to the company at cost. They had not the slightest doubt as to the 
result, because they intended to give a good and rapid service of 
trains, and to give people full value for their money. As to the 
system to be employed, it had no name; it was a conglomeration 
of all the good things which they had had in work in America for 
the past 15 years. It was the system, very much improved, similar 
to what they had thousands of miles of electric railways in America 
run on. The Ganz system might be a very good one, but from. 
what he knew of it he would not use it for the purposes of this 
railway. With regard to the placing of contracts for the work, 
Mr. Yerkes said it was his intention to give English firms all the 
work they could possibly do provided they could do it as cheaply 
and as well as American firms. If they could not meet him in that 
respect then he would go to America, but his preference would 
always be for English firms if at all possible. 

Mr Lrrrr. EB, K C., opened the case on behalf of the Metrooolitan 
Railway, who opposed the Bill, and called Colonel Mellor, the 
deputy chairman, who said that the question of working their line 
by electricity had occupied the attention of the directors for the 
past two years. He considered the question was of imme! se 
importance to both the Metropolitan and the Distr ct 
Railway. The Metropolitan Compauy, by an agreemeut 
arrived at in 1897, had power to run over the District 
company’s lines“ in the present manner.“ In 1898 they obtained 
power to apply electricity to their rail way, and a similar right was 
reserved to the District Railway. If the present Bill was passed, 
they would be compelled to work on the same aystem as the District 
Railway, and if the Yerkes system was adopted, it would «top them 
using the Ganz system through the whole of the inner circle. Only 
one system could b+ used on the line, and the question was—which 
was the best? His company were most anxious to come to an 
amicable arrangement with the District if possible, but they objected 
to having forced upon them a system which had not been investi- 
gated. 

The Committee then adjourned. 


LEGAL. 


LivERPOOL MonTGaAGE Insurance Company v. THE BRITISH 
ELECTRIC Wonks COMPANY, LIMITED. | 


In the Chancery Division of the High Court of Justice on June 
92nd, this Liverpool District Registry action came before Mr. 
Justice Cozeus-Hardy as a short cause on motion for judgment. 

Mr. Eve, K.C., on behalf of the plaintiffs, said the action was 
brought by the trustee of a debentu:e trust deed suing on behalf of 
himself aud all otner debenture holders in the defendant compa" y, 
which was a large concern having works in Birmingham. The 
debentures had become enforceable by reason of the company having 
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passed a resolution for the voluntary winding-up of the company. 
Another reason for the principal moneys becoming due was that the 
defendant company had failed to keep up the value of its cash in 
hand, book debts, and stock-in-trade to £30,000, and the trustees 
bad certified that there had been default in that respect. It 
transpired that the company could not go on unless further money 
was found. Shortly after the action was commenced Mr. Justice 
Farwell appointed a receiver and manager of the company, and no 
defence to the action had been put in. 

Mr. Justice CozENs-HARDYv expressed surprise that the company 
did not appear to the action. 

M 5 Eve said the proceedings against the company were perfectly 
regular. 

Mr. Justice Cozens-Harpy thought the plaintiffs were entitled to 
the order they asked for, and he made the common form decree 
in a debenture-holder's action. 

Mr. Eve then proceeded to open a summons asking the Court to 
sanction a conditional contract which had been entered into for the 
sale of the company's property to Vickers, Maxim & Co., Limited. 
The learned counsel said that the price to be paid under the 
contract was £60,000, and the purchasers undertook certain liabilities 
to the extent of £6,000, and they acquired among other things the 
book debts and the cash of the company. The summons also asked 
for payment of a commission of 2 per cent. to the late managing 
director of the company who had negotiated the sale. 

Mr. Justice CozENs-Hanpy thought that that commission seemed 
extortionate. 

Mr. EvE said be had to bring the matter before the Court, but 
the feeling of all parties was that that gentleman was the only 
man who had sufficient knowledge of the company's business and 
the quarters in which it could be disposed of. The terms were that 
if the managing -director found a purchaser he was to have 2 per 
cent. commission. If the contract was sanctioned the price 
realised would be sufficient to pay off the whole of the creditors of 
the company and leave a balance for the shareholdera. 

Mr. Justice CozENs-Harpy said that made it all the more extra- 
ordinary that the company was not represented by counsel. 

One of the liquidators of the company rose and made a statement 
to the effect that at the meeting for which the resolution was 
passed for voluntary winding-up, two liquidators were appointed 
and they, although perfectly friendly, were unable to agree upon 
solicitors who should act for them. A meeting of shareholders had 
been called in Liverpool for Wednesday next, and if the summons 
stood over, no doubt counsel would be instructed. 

Mr. Eve was anxious that the summons should be specially heard, 
because in order that the works should be kept going it was 
necessary to tender for large Government orders. The purchase 
would be completed one month after the sanction of the Court to 
the contract, or at the latest by July 31st. 

Mr. Justice CozeEns-Harpy then adjourned the summons until 
Friday, and made an order continuing the receiver and manager 
until August 10th. 


UPPrNGHAM Gas COMPANY. 


IN the Chancery Division of the High Court of Justice on June 
22ud, Mr. Justice Byrne in this case had before him a petition by 
the company asking the Court to confirm special resolutions which 
had been passed for the substitution of a memorandum and articles 
of association for the deed of settlement under which the company 
was constituted. Counsel explained that the constitution of the 
company under the deed of settlement was unduly cumbersome, 
that amongst other things the proposed alteration would enable the 
company to carry on the business of an electric lighting company, 
that creditors were not affected, and that voting power was 
unaltered. 

Mr. Justice Byrne sanctioned the petition with certain modi- 
ticat ions. 

— —- 


BRREN ERG r. THE BERRENBERG ELECTRIC LAMP SYNDICATE. 


MB. JvsTicE DARLING, in the King's Bench Division, on 20th inst., 
heard this case, in which Adolf Berrenberg, patentee and vendor 
of the Berrenberg electric lamp, claimed two months’ salary, 
amounting to £82 16s., aud damages for wrongful dismissal to the 
extent of £167 4s, representiuy four months’ salary. The defendants 
admitted their liability to pay 474 salary, but justified their 
dismissal of the plaintiff, who, they alleged, absented himself from 
their place of business on a holiday without permission, aud that he 
refused to adjust an electric pump which he alone was competent to 
keep in order. The defendants counterclaimed for £112 on a 
promissory note, and this the plaintiff admitted. 

In the result, his LonpsurP found for the defendants for £37 with 
costs. 


HOWELLS SIMPLEX ANTI-INDUCTIVE TELEPHONE SYNDICATE, 


LIMITED. 


Tne matter of Howell's Simplex Anti-Inductive Telephone 
Svudicate, Limited, came before Mr. Justice Wright in the 
. Companies’ Winding-Up Court on Tuesday, on a summons by the 
liquidator dealing with the claim of Mr. T. J. Howell. The 
liquidator asked for directions as to dealiug with the claim, which 
was for cash and shares in connection with the sale of his patents to 
the syndicate. 

Mr. J. BLack, who appeared for Mr. Howell, said the latter was 
an clectrical eugineer, and in 1898 he invented some valuable improve- 
meuts in telephones. Not having sufficient capital to exploit them 
himeclf he was introduced to a Mr. James Gordon McIntosh, and he 


agreed to receive £600 in cash and one-third of the shares ina 
syndicate which McIntosh was about to form. McIntosh then 
entered into a fresh agreement on his own account, whereby he ws: 
to sell to the syndicate the patents he had obtained from Mr. Howell 
for £2,500 in cash and 5.450 ordinary shares. That agreement wis 
adopted by the syndicate, which he (Mr. Black) submitted als 
adopted the agreement between Mr. Howell and Mr. McIntosh. 
They got Mr. Howell's patent rights for Great Britain and 
abroad, and the capital of the syndicate was £12,000. The syndicate 
was now being voluntarily wound up, and Mr. Howell having failed 
to obtain the price agreed upon from McIntosh, now sought to prove 
in the liquidation. He was, however, in the unfortunate position 
that his solicitor had absconded with his most valuable documente 
He mentioned that hie client was totally blind, but that notwith. 
standing that infliction, he had made most valuable electrical inven- 
tions, which were being sought after by the G.P.O. and the principai 
railway companies; but he was in the position that he could not 
deal with them, as the syndicate had his patents, for which they had 
not paid. 

Mr. HowELL also addressed his Lordship, and said that he had 
been totally ruined by the action of McIntosb, the syndicate, and 
others, and had been so destitute as to be without shelter. He 
claimed £1,230 damages for breach of agreement and the return of 
his patents. All he bad received was £270. 

Mr. RUSsELL, for the liquidator, said that if Mr. Howell would 
return the £270 he had received, he could have his patents. 

Mr. HowELL said he was quite destitute. 

His Lorpsuip said it appeared to him that Mr. Howell had been 
very badly used by Mr. McIntosh, but in the documents before him 
there was no evidence of any contract between him and the syndicate. 
He thought, however, that he might be found to have some title to 
the patents held by the syndicate on the ground of fraud and con- 
spiracy if he could find money to fight the case. 

Mr. RUSSELL said the liquidator was investigating the proceedings 
of the directors and if necessary he would take proceedings. 

His Lokpsgir adjourned the hearing of the summons until 
July 9th. 


COVENTRY Gas FITTING, ELECTRICAL AND ENGINEERING Co., 


LIMITED. 


In the Chancery Division of the High Court of Justice, on Thursday, 
before Mr. Justice Wright, the petition of the Coventry Gas Fitting, 
Electrical and Engineering Company and its liquidator for sanctiou 
to a scheme of arrangement under the Joint Stock Companies’ Act, 
1870, was presented. 

Mr. Youncer, K.C., said the scheme was to transfer the assets 
of the company to a new compauy which had been formed to 
acquire them. The debenture holders consented. 

His Lordship, having perused the documents, gave his sanction to 
the scheme. 


CORRESPONDENCE. — 


Street Lighting. 


The article under the above heading in your last issue, 
by “A Municipal Engineer,” whilst a plain and straight- 
forward statement of his own opinion on the subject should, 
I believe, be simply treated as such only, and not regarded 
as worth anything more, no matter how well known a name 
may be hidden under the nom de plume, more particularly 
when he says, “Street lighting by enclosed arc lamps, 
whether alternating or continuous, is not to be recom- 
mended." 

Whilst, of course, an advocate of the “ Stewart lamp in 
particular, I am, I trust, sufficiently broad-minded to be 
received by my many friends as an advocate of the enclosed 
lamp in general, and I say without fear of contradiction 
that, if properly installed, this type of lamp can and does 
compete most favourably with the “open” arc. I know 
little of the experience of other electrical men as to the 
breakage of “inner globes,” but I can and do say that J do 
not sell more than one “inner bulb” per annum for each 
lamp in use, and have not done so since I adopted the “ fire 
proof” glass some two years since. Even before that date. 
the breakage of inner bulbs was, I believe, smaller than 
on any other make of enclosed arc lamps on the market. 
due, in my opinion, to the shape which was adopted 
by us, which has been largely copied by other manufacturers. 
and to which shape (together with careful selection of 
carbons) I ascribe also the freedom from obscuring deposit, 
the little which occurs being confined to that portion of the 
bulb which is above the arc, where it can do little or no 
harm. Eternal vigilance is the price of success," and con- 
tinual trial and experiment is always going on in search of 
improvements in the shape and material of the bulb and the 
quality and manufacture of the carbons, with the -esult that 
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each improvement issued from 57, New Compton Street, 
has been an improvement in very deed, and I doubt not other 
manufacturers could say the saine of their own lamps. 

That numbers of practical men are not of “ A Municipal 
Engineer's" opinion as to the universal inferiority of 
enclosed to open arc lamps is shown by their continual 
specification by some of our best known consulting engineers, 
and by the fact that throughout the United States they have 
so largely superseded the open type that at the present 
moment it is doubtful if there is & single manufactory there 
for the latter lamp. 

British conservativeness has delayed, and will continue 
to delay, the adoption of the enclosed lamp in this country, 
but that it will do no more than «elay, I feel perfectly 
certain. 

It is, of course, somewhat humiliating to know that 
America has adopted the electrical discoveries of Great 
Britain, and gone one better on them, but it is, nevertheless, 
an undoubted fact that our Yankee cousins have been 
quicker than we have to grasp the conditions necessary to 
make the enclosed arc lamp a success. For one thing, the 
angle of greatest light emission is different, and the 
American electrical engineer has, therefore, altered ‘he 
height of suspension of his lamps, whilst the Britisher has 
not, and, in one case, at least, actually increased the height 
of the columns by some feet, with, needless to say, unsatis- 
factory results, Oblivious to the fact that an alabaster 
globe will absorb anything up to 60 per cent. of the light 
emitted by the arc, he has in many cases attempted to use 
alabaster inner bulbs as well as outer globes, with the result 
that a total absorption approaching 75 per cent. has 
resulted ; and, neglecting the universality of the 12-in. or 
less outer globe on almost all arc lamps in America, he has 
adhered, with a pertinacity which has done greater credit to 
his fixity of purpose than to his power to seize and make use 
of the experience of others, to the 17-in., 18-in., and even 
20-in. globe. 

I care little for laboratory photometric tests, and think 
more of the judgment of the man in the street the busman, 
cab driver, and policeman—who has to work continually in 
the electric-lighted streets, and I well remember the con- 
sensus of his opinion in favour of the 11-in. globes originally 
installed on the Thomson-Houston lamps as against the 
highly scientific, but in his opinion, less efficient lanterns 
used by the Brush Company in the City of London. 

Alternating can never compete with direct current, from 
the public point of view, either for arc lamps or for any 
other application of electricity, «ive the published costs of 
production of central stations on the two systems, and the 
fact that so many alternating supplies are being converted to 
direct ; but given intelligent use, the alternating ** enclosed ” 
can well compete with the alternating “ open " type of lamp. 

To sum up, if good inner bulbe of the right shape, con- 
taining carbons of the best quality, are burned iu the best 
* enclosed ” lamps, properly installed, I have no fear but that 
they will finally oust the best *open" arc lamp obtainable 
in Great Britain in the same way tliat they have done in the 


United States of America. 
Douglas C. Bate. 


Internal v. international Competition. 


We hear much of pessimistic prophets who discern 
national decadence in every event of the hour, but very little 
perspicacity is needed to foresee the gloomy outlook looming 
ahead for the electrical trade generally. It is a truism that 
the trade needs protection against itself. Failures are fre- 
quent and rumours of insolvency many, and unless some 
vigorous protective action is taken this pressure will become 
more acute. 

Foreign competition is a serious item to consider, but a 
subject of greater gravity is the internal one of unfair com- 
petition among British traders themselves. The unneces- 
sary whittling down of prices in the mad lust for orders, 
and the placing of architects, consultants, builders, mer- 
chants, ironmongers, and plumbers on best trade terms has 
reduced the bona fide electrician to serious straits. 

From the pages of the REVIEW we learn of the formation 
of a National Electric Contractors’ Association, which 
doubtless, will achieve good results, but the true ameliora- 
tion of the evil must be worked out by the manufacturers. 


Dynamo, lainp and fittings manufacturers need to be called 
together in friendly consultation, to arrive at a basis of 
agreement, as to who are to be regarded as fhe trade, and 
who, therefore, are entitled to trade terms. 

Moreover, we are threatened with a new development 
which savours unpleasantly of the publicans' “ tied-house ” 
principle—several manufacturing firms have established or are 
establishing branches, under other trade names, as electrical 
contractors, utilising their own manufactures entirely, this 
unfair competition being utterly detrimental to the legitimate 
contractor. 

Àn impartial and independent authority is necessary to 
take the initiative in summoning a representative conference, 
and if the editors would undertake such a responsibility they 
would be conferring a benefit on the trade at large. 

C. J. Hogan. 

June 24th, 1901. 


Motor Car Run. 


With reference to the electric motor car run of 943 miles, 
reported in your issue of Jane 21st, and which probably 
constitutes the world’s record, it seems to me that the main 
point of interest is the battery that made this run possible. 

I have every reason to believe that it was one of my own 
batteries—the “ Leitner battery—now in the hands of the 
Electrical Undertakings Company, constructed about one 
year ago, that was used, and which I invented and perfected 
as long ago as 1895, and on which I worked up to 1900. 

It may be remembered that it was also a Leitner” 
battery that made the first run to Brighton on one charge on 
July 4th, 1899, covering 53 miles of very hilly country in 
a little over five hours. The battery had been used under 
test conditions for 350 miles previously, and arrived in 
Brighton with 80 volt c.c. on 40 cells. 


Henry Leitner, 

- Managing Director, 
Accumulator Industries, Limited. 
Woking, June 21s/, 1901. 


Since writing on the 21st, I have ascertained that the 
battery used for the long-distance run of the electric vehicle 
referred to, was actually the old ** Leitner " CU6 type, and 
that the run of 944 miles is only one of a series of long- 
distance runs made with that battery. It seems curious that 
in all reporte of this very creditable run reticence should 
have been observed about the battery. I believe that the 
best performance of the battery brought out by the British 
and Foreign Electrical Vehicle Company, viz., the “ Lee- 
Coll," running the same vehicle, was a little over 60 miles. 


Henry Leitner. 


Universal Shunts. 


When testing with the d’Arsonval or Sullivan galvano- 
meter and universal shunt, I find it is advantageous to intro- 
duce a high resistance (about 100,000 ohms) between 
battery and travelling plug. As the battery must be joined 
directly to the cable in order to check the instrument zero 
during the test, the galvanometer coil is short circuited when 
the lowest multiplying power is being used, and its move- 
ment is very sluggish owing to the excessive damping. The 
introduction of the high resistance causes the coil to be 
always shunted by, approximately, the total resistance in the 
universal shunt, thus keeping the damping current constant. 
By substituting an earth connection for the cable, this high 
resistance may be used for determining the constant of the 


galvanometer. 
Harold Ohlson. 


London, June 19th, 1901. 


Information Wanted. 


We understand that there are firms in tlie United States 
who are manufacturers of sheets for electrical purposes, and, 
we believe, in mild steel, which are being sent to this 
country. Will you kindly ascertain for us the names and 
addresses of the American manufacturers of these electrical 


sheets, as we are 
Prospective Buyers. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING JUNE 26TH, 1900. | WEEK ENDING JUNE 25TH, 1901. 


Aden .. s oe Value £46 | Adelaide .. Value £220 
Alexandria .. i vs 92 Alexandria .. 85 T s. 7 
Algoa Bay . . 102 Amsterdam. " 141 
Amsterdam.. T $3 65 Beira .. i4 oe 3 we 74 
Antwerp  .. v nr .. 22 Bombay  .. T 186 
" Elec. fuses .. 711 " Teleg. mat. 196 
Archangel .. ud 105 | Calcutta cs 1,336 
Azores 129 | Cape Town.. eu x 1,968 
Bombay 50 5 Teleg. mat. s 48 
Brisbane SS ee .. 105 Chinde 55 ie m us 10 
Buenos Ayres es ee ys 66 Christiania. Teleg. wire 20 
Cal is ie a we 28 Colombo. sa T 93 
Calcutta ae E .. 3051 Durban 925 s fs 466 
= Teleg. w.re .. 584 am Teleg. apparatus 133 
Cape Town .. re 222 Fremantle . p is .. 59L 
Colombo 2s 22 . 390 Gibraltar  .. T "s av 12 
Durban TM vs «cs ez 60 Halifax Vx es = s 71 
Fremantle .. i ee es 40 Maita T ja "S A 86 
Hamburg .. m jx vi 20 Mauritius. Teleg. mut. yis 41 
Hong Kong T 9s .. 540 Melbourne .. uS 168 
Labuan. Teleg. mat. 615 es Teleg. cable.. . . 1,023 
Mauritius . ik ka = 27 North Atlantic. Te‘eg.cable.. 1,000 
Metbourne .. He 10 " 83 Ostend sa 28 ex is 50 
j Teleg. mat. Sia 69 Penang 23 si us ae 72 
Nagasaki. Teleg. cable.. 12,000 m Te'eg. mat. ka 26 
Paris .. $2 - as .. 100 Perth.. - E oe 105 
Penang. Teleg. mat. T Bi Port Elizabeth  .. 2s = 18 
Port aid " a w 40 Port Said... x E a 42 
St. Petersburg. Teleg. mat. 80 Rio Janeiro.. T ate ee 9 
Bharghai .. T m : 298 Suanghai 198 
3s Teleg. mat. .. . . 129 Singapore. ie M 53 
Singapore. Te‘eg. mat... 85 66 Stockholm. Teleg. wire . . 177 
Byuney is ce Vs 213 Sydney és 8 T" xa 26 
Tck o.. 2s 41 Valparaiso .. iu " 75 
Tewnsville . 1,186 Yokohama. Teleg. cable 6,534 

Trin dad. ves 10 | 

Yokosuka .. xm 578 
Total 2s £19,320 | Total £14,737 

— | 

Foreign Goods Transhipped. 


Brisbane. Elec. apparatus Value £855 New York. Elec. motors. Value £169 


Melbourne. Elec. goods T 93 
Bydney. Telephones .. 868 


Total . £816 


Annual Outing.—The staff of the Electricity and 
Public Lighting Department of the St. Pancras Borough Council 
went for its seventh anuual outing to Clacton-on-Sea on Saturday, 
June 15th. A party of about 70 spent a very enjoyable day. 


Bankruptcy Proceedings.— Henry George Massingham, 
electrical engineer, and managing director of the West of England 
Boot Supply Company, who had been in business in Exeter and 
Torquay, came up for examination at Excter Bankruptcy Court on 
20th inst. Gross liabilities, £7,827 8s. 10d.; expected to rank, 
£2,689 138. 4d.; estimated deficiency, £2,378 1s. 11d. Causes of 
failure alleged were losses in connection with electric light under- 


takings, aud moneys paid for and liabilities incurred on behalf of 


the Boot Supply Company. 
until next month. 

The public examination of C. A. Church, Hampstead Road, elec- 
trical engineer, tradiug as Hy. Conolly & Co., is arranged for July 
24th, at Carey Street, W.C. 

A meetiug of creditors of G. F. Cook & Sons, of Bradford, was 
held on 18th inst. The failure was attributed to losses on contracta, 
and the Official Receiver will wind up the estate. | 


The examination was adjourned 


. Liquidations.—The Premier Electric Lamp Syndicate 
wil meet at Liverpool on August 13th, for hearing an account of 
the winding up from the liquidator, Mr. D. L. Chalmers. 

A meeting of the Alüriinium Company will be held at 13, 
Abchurch Lane, E.C., on July 26th, to hear an account of the 
winding up proceedings from the liquidator, Mr. Percy S. Court. 


Book Received. — * Science Abstracts" for June. 
London: E. & F. N. Spon, Limited. 2s. | 


Catalogues and Lists.— The Unbreakable Pulley and 
Millgearing Company, Limited, of Manchester, sends us a circular 
illustrating its adjustable swivel bearings, showing their employ- 
ment in several works. 

A list of the Pfluger accumulator comes to hand from Dr. Pfliiger 
aud Co., of Berlin. The batteries are in service for mechanically 
workiny organs, pianos, &c., also for medical and dental apparatus, 
portable lamps, wireless telegraphy, and other purposes. 

Messrs. J. E. H. Andrew & Co.. Limited, have forwarded to. us a 
set of their latest catalogues and lists of the “Stockport” gas 
engines, which are made in sizes of from 1 to 250 effective H.. They 
have recently added important improvements, and are making a 
speciality of large power gas engines to work all kinds of gas. A 
note of some of the orders received is given in the catalogue. 
Another list, beautifully illustrated, describes the '' Stockport" gas 
engines exhibited at Glasgow. <A pamphlet contains copy of a 
report by Messrs. Handcock & Dykes on a test of these engines, 
which are driving dynamos at Messrs. Harmsworth’s printing works 
at Gravesend. The plant there consists of three “T” size engines of 
80 B H.P., each driving, by Tullis's link belting, a Mavor & Coulson 
Sayers-wound dynamo. Two Dowson gas producers are also 
employed in connection with this installation. 

A list of Averly's electric self-lifting pulley blocks, electric 
travelling pulley blocka and nuto-conveyors comes to hand from Mr. 

T. Veasey, of 5, Copthall Buildings, E.C., who is the sole repre- 


sentative for the U.K. of Mr. George Averly, of Lyons. 
blocks are recommended for electric power station service. 

The International Electric Company send us a circular of thei 
"servant's morning call." The annunciator is fixed in the mistress: 
room, and the closed circuit push in the servant's room. By 
pulling up the flap, contact is made inside the small box, and th 
bell continues ringing until the circuit is interrupted by the part; 
at the other end pressing the closed circuit push. $ 

Lists of Ciceri Smith's patent rapid-reading micrometers hav 
come to hand from Mr. J. Ciceri Smith, of Hatton Garden, &c. 

The B. T. H. Company bas issued three new lists as follows 
No. 98, Lever station switches; No. 99, Magnetic blow-out auto. 
matic circuit breakers; No. 100, Direct-current fan motors. 

The G.E.C. leaflet for June shows Robertson lamps, balanci»; 
coils for arc lighting, the “Queen” automatic torch for wiremen, 
and several other specialities. 

A price card of Conradty arc carbons has been issued by the Sloa 
Electrical Company, Limited. 


Changes in the B. T. HI. Company.—In view of certain 
statements that have appeared in the daily Press, and in answer t 
numerous inquiries in regard to the same, the British Thomson 
Houston Company inform us that the facts as reported are sub- 
stantially correct. As is well known, the British Thomson-Houston 
Company own the patent rights for Great Britain of the Genenl 
Electric Company of New York, the Thomson-Houston and other 
compauies, and, whilst the General Electric Company of New York 
have always been interested to a certain extent in the British Thom- 
son-Houston Company, they have now increased that interest, and 
purchased B. T. H. stock, formerly held on the Continent. This does 
not affect the holdings in this country, and, in fact, the purchas 
meets with the approval of the British shareholders. The work, 
now being built at Rugby, will be pushed to completion so that the 
manufacture of apparatus for the English market and export will 
be commenced as soon as possible. The board of the British Thom- 
son- Houston Company will be joined by Mr. C. A. Coffin, president, and 
General Eugene Griffin, first vice-president of the General Electric 


The 


Company of New York, thus giving the General Electric Company 


of New York three directors out of a total of 13, Mr. W. J. Clark, 
the manager of tbe foreign department of the General Electric 
Company, already being a member. 


Corliss Engines for Electric Traction.—From Messrs. 
Cole, Marchent & Morley, Limited, of Bradford, we have received 3 
very pleasing and effective wall-card with a photo block of one of 
two vertical engines which they have recently installed for the 
Sheffield Corporation, and which are now working at their tramway 
generating station at Kelham Island. The firm are building to 
Standard designs, horizontal and vertical Corliss engines, in two 
series of standard sizes, and these are now in successful operation in 
different parts of the country. 


Institution of Junior Engineers.—We have received 
the volume containing record of the itransactions of this growing 
Institution for the year 1899—1900. It is edited by the enterprising 
secretary, and published at 47, Fentiman Road, S.W., at 10s. 6d. 
The present volume is No. 10, aud deals with the work of the 
19th session, its contents including the following among other 
papers: — Arc Lamps and Arc Lighting,” by H. G. Cotsworth ; 
“ Balancing of Engines,“ by W. E. Dalby ; A Short Review of the 
Motor Car Industry," by Basil H. Joy; the Hon. C. A. Parsons 
presidential address; Wireless Telegraphy,” by R. P. Howgrave- 
Graham. Visits to works of electrical and engineering interest both 
in London and the provinces are recorded, and details of the 
different installations are included. The secretary, Mr. Walter I. 
Dunn, desires us to announce that the address of the Institution on 
and after July lst will be 39, Victoria Street, Westminster, rooms 
having been taken there on the first floor for offices, reading- Tom, 
library, &c. 


The Joel Motor.—On Friday last at the works of 
Messrs. Henry F. Joel & Co., at Wilson Street, some tests were made 


of their new electric carriage motor. Our illustration shows 8 * 
H.P. Joel electric motor, weighing only 112 lbs., specially design 


for propelling road carriages, driving a 2-kw. (type 3) dy d 
weighing over 5 cwt. The speed, load and direction of the pens 
was varied, and the motor was, we understand, shown to run Tae 
fixed brushes, without the slightest sign of a spark or heating. E 
motor was run with 60 amperes aud 32 volts at 500 revolution bur 
minute, and drove the dynamo at 1,100 revolutions to give dim 
20 amperes, or with the loss in dynamo over 2 B. H.P. at me Su 
The motor runs free with 8 amperes and 32 volts; this E des i 
efficiency of 90 per cent. Any progress in olectromo 


gratifying. Much depends upon the reduction ok peal with 
increase of efliciency in the motor, at such a slow pe thought 


reduced weight and increased output in the batteries. 


— 
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that this motor is probably the lightest weight, taking power and 
speed into account, yet made. The motor is an 8-pole shunt 
wound with internal fields, and an external armature. The axle is 
revolved in end bearings, and the whole is enclosed in a water and 
dust tight case. A comparison of the sizes of the motor with the 
dynamo can be made from the illustration. We are informed that 
one of the experiments was unique; with 30 amperes through the 
armature, which was revolving, the fields were cut off, and there 
was no sparking. It was also overloaded to 90 amperes, and the 
fields weakened to one-half without any stress or sparking, and 
these tests proved the motor to be specially suitable for the rough 
and varied use required of it, in a motor car. Messrs. Joel & Co. 
also showed their electric voiturette (“The Brighton car"), upon 
which these motors are used, and the Rosenthal batteries for 
driving the car. 


The Kensington and Notting Hill Works.—In our 
first instalment of the description of the Kensington and Notting 
Hill Company's joint works in last week's issue, we omitted to say 
that although the alternators are supplied by the Maschinenfabrik 
Oerliken, the General Electric Company (1900), Limited, were the 
contractors. 


Private Bills.—Tbe Yorkshire Electric Power Bill 
passed its third reading in the Commons on June 20th. 


Summer Holidays.—No. 2 of a series of local guides, 
issued by autbority of the L. and S.-W. Railway, gives some par- 
ticulars of the Bude, Clovelly, Boscastel, Tintagel and district, 
which may be of use to some whose thoughts are now bent on 
summer holidays’ arrangements. A few of the chief features of 
this very attractive part of the country are illustrated. 


Trade Announcements.—The Improved Electric Glow 
Lamp Company, Limited, is removing on July 1st from 103, Queen 
Victoria Street, to 7, Great Newport Street, St. Martin's Lane, W.C. 
This removal is due to the company's inability to renew the lease 
(now terminating) of the old premises, and to the large increase of 
business in street lighting and other departments which will make 
the concentration of offices and works upon larger premises au 
advantage. In future the company will confine itself exclusively to 
the trade. It will continue to make a speciality of electric lamps 
as heretofore, aud of street lighting and all fittings and work in 
connection therewith, but in addition will have an extensive show 
and large stocks of motors and other electrical accessories of all 
descriptions. Several new lista are in course of preparation. 

Mr. James Moss bas commenced business as au electrical and 
mechanical engineer and engineers’ agent at Tower Chambers, 
Brown Street, Manchester. 

The Fuller-Wenstrom Electrical Manufacturing Company have 
opened a factory at Haunch of Venison Yard, Brook Street, W., for 
the manufacture of their well-known motors, of which a large stock 
is kept. The company also stock a considerable number of 
machines complete, ready for winding to any given specification. 
A certain portion of the factory has been set aside for repair work 
of every description. The company have just brought out a new 
price list of their single-phase induction motors, giving electrical 
and mechanical data re same, curves showing starting torque and 
current, also details of starting devices. 


Wages of Engineers.—At Tuesday's L.C.C. meeting the 
Finance Committee stated that by an agreement between the 
London and District Association of Engineering Employers and 
the Amalgamated Society of Engineers the rates of wages of work- 
men in the engineering trades had been increased 1s. a week, or 
id. per hour (according to the custom of the firm concerned), as 
from May 11th last. On the recommendation of the Committee it 

Ras decided to increase the Council's rates of wages as follows: 

Tass finishers, coppersmiths, turners, fitters and erectors, mill- 
wrights and smiths, from 8łd. to 9{d. per hour; pattern makers to 
91d. ; and borers, slotters and planers from 810. to 94d. per hour. 


ELECTRIC LIGHT AND POWER NOTES. 


- — — o — 


Abercarn.—The Electrical Committee recommended that 
before proceeding further in the matter of the supply of electricity 
for the Abercarn urban district the Council should endeavour to 
ascertain whether the Newbridge and Abercarn Gasworks Company 
were prepared to enter into negotiations for the sale of their works. 
The Risca D.C. proposes taking a similar step with regard to the 
Risca Gas Company, and if these negotiations fall through, 
probably the two Councils will consider a joint scheme of electric 
lighting. 


Aberdeen.—A Council deputation has been round about 
the provinces seeing what other towns have done in the way of 
refuse destructors. Paisley, Darwen, Bradford, Sheftield and 
Liverpool, also Whitechapel, Fulham, and two other London 
districts were visited. Sites are being considered for the proposed 
Aberdeen destructor. 


Ardsley.—The U.D.C. is to apply for a provisional 


order. 


Asylum Lighting.—An electric light and power installa- 


ew been decided upon for the Stone Asylum, Bucks, ata cost of 


Barnstaple.— The T.C. is to borrow £27,000 for electric 


lighting, and has decided on a site for works. 


Bath.—Last week the Council confirmed Mr. Teague’s 
appointment as electrical engineer at £350 per annum, and resolved 
to pay £25 towards his removal expenses from Paisley to Bath. 


Bournemouth.—Negotiations with the electri light 
company for purchase of their undertaking are still proceeding. 
The Council has informed the company that it cannot materially 
increase the offer already made. 


Brierfield.—The Colne Town Council has objected to 


its electrical engineer, Mr. A. G. Cooper, supervising the erection 
of the Brierfield electricity plant. 


Bury.—The annual report of Mr. S. J. Watson, engineer 
and manager of the electricity works, for the year ending March 
31st, 1901, states that the number of consumers at end of March 
was 254, as against 41 at March 31st, 1897, and that the number of 
8-c p. lamps connected with the works was 18,559, as against 2,481 
on March 31st, 1897. The number of units sold during the year, at 
various prices per unit, was 261,247, as against 213,395 during the 
previous year. The maximum load in Kw. was 223 7, and the load 
factor was 134 per cent., Mr. Watson observing that the increase in 
the load factor was satisfactory, as it showcd that the maximum 
load had been used for au average of 3 hours 20 minutes per day, 
compared with 3 hours only for the previous year; and that this 
improvement was principally due to the extended use of the supply 
for power purposes. Considerable additions which have been made 
to the plant during the period, and the total capacity, after an 
allowance for spares. is now 14, 600 8-c P. lamps alight at once. The 
application of motors for driving machiuery was making steady 
progress, an impetus having been given to the demand by the 
decision of the committee to let motors on hire. The number of 
motors now connected with the works was 29, equal to 98 H.P. The 
generating cost amounted to £2,607, which was equal to 2°40d. per 
unit, as against £1,595, equal to 1°79d. per unit for 1900, and £1,089, 
equal to 2:26d. per unit for 1899. The total revenue during the 
year under review was £4,257, which was equal to 3:91d. per unit. 
In the previous year the figures were £3,532 and 4'03d. per unit, 
and in 1899 £2,160 and 447d. The loss this year amounted to £657, 
as against a protit of £184 in 1900, and a loss of £336 iu the year 
before that. The revenue for the year, Mr. Watson poiuts out, 
showed an increase of £675, or 19 per cent., but the costs, unfortu- 
nately, owing to exceptionally adverse circumstances, had also 
increased by £1,516, or 44 per cent. The principal items of increase 
were coal, £244; repairs, £336; rent, rates, and taxes, £145; and 
bank interest, interest on loans, and sinking fund, £504. The high 
price of fuel had necessitated an additional expeuditure of £175, 
the average price paid being 12s. 6d. per ton, compared with 9s. 64d. 
for the previous year. The quantity of fuel used per unit sold had 
been reduced 8 per cent , owing to greater economy in the running 
of the works, with the larger output and better load factor. An 
expenditure of £5,586 had been made on capital account during the 
year, and the total outlay was now £46,300. In conclusion, Mr. 
Watson expresses the opinion that a substantial increase in revenue 
might be anticipated during the current year, but that there should 
be but a small increase, if any, in the generating costs. 


Cardiff.—It having transpired that the Electric Lighting 
Committee is spending money on capital account without the 
necessary loan authority, the Committee has requested the engineer 
to prepare specitications and estimates for necessary immediate 
further expenditure, so that covering loans may be applied for. 


Carmarthen.—The Council has decided not to adopt the 
electric lighting scheme without a guarantee of at least 300 con- 
sumers. 


Central Africa.—The Edinburgh Evening News says 
that the Heriot-Watt College, through Prof. Bailey and Mr. A. S. 
Chalmers, one of its students, is taking part in a movement to 
supply electric plant for lignting and power to the Livingstonia 
Mission. The plant is being prepared partly in this country and 
partly in Switzerland, and Mr. James Stevenson, Glasgow, and 
others had supplied £4,000 to carry out the scheme. Mr. Chalmers 
goes out in a month or two with the plant. There isa fine water 
power on the high uplands above Florence Bay to generate elec- 
tricity enough to supply 600 lamps of 6 c. P. each and to give power 
for motors to drive a brick-making machine, a flour mill, a pneumatic 
bammer, an iron-turning lathe, wood-working machines, and a 
printing press. Native labour is very scarce in the district. 


Cheltenham.— The T.C. has applied to the L. G. B. re 
a £25,000 electric lighting loan. 


Clydebank,—Mr. Barr has reported to the T.C. on the 


refuse destructor proposal. 


Croydon.—The Electricity Committee advised that 
energy for power purposes be supplied on the maximum demand 
system at 7d. and 1d. 


Deal and Walmer.—The Deal and Walmer D.C.'s 
propose applying for a joint prov. order, and spending £25,000 
upon electricity works. 

Dublin.—A motion was made before Mr. Justice Boyd, iu 
King's Bench Division, Four Courts, Dublin, on Wednesday, in the 
matter of Stewart v. The Irin Independent Company. The 
motion was on behalf of Messrs. J. and W. Stewart, contractors, of 
Belfast, for discovery of documents. The action is being brought 
for £5,000 damages for libels published in the Daily Independent 
and the Evening Herald, articles having appeared in these papers 
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gravely reflecting upon the way the work on the gencrating station 
for the electric lighting of Dublin was being carried out by plaintiffs. 
Judge Boyd made the order sought. 

The Blackrock U. D.C. has asked the Lighting Committee whether 
the Dublin Corporation would supply electricity for lighting their 
district. The Committee says that if required it will be able to do 
so as soon as the Pigeon House plant is ready, that is within a little 
over 12 months. 


Ealing.—The D.C. has postponed the question of free 
wiring for the present. A business manager is to be appointed. 
Tests of mechanical stokers using nuts, as against ordinary hand- 
stoked boilers using hard Welsh, are to be made. 


East Middlesex.—The cost of the joint promotion by the 
Tottenham, Edmonton, Enfield, Southgate and Wood Green Dis- 
trict Councils of the East Middlesex Electricity Bill amounted to 
£1,205 17s. 8d. The Bill had to be dropped because Edmonton and 
Enfield voted against the scheme. The Councils held a conference 
at Wood Green this (Friday) evening to consider the new position 
of affairs. Among the members of the Edmonton Council there is 
a difference of opinion as to the advisability of doing anything 
further in the matter for the present. 


Eston.—The U.C. will support the Cleveland and South 
Durham Electric Power Bill in the House of Lords, because it will 
obtain better terms of supply than would have been the case under 
previously proposed arrangements. 


Falkirk.—The T.C. last week considered a proposal by 
Messrs. Crompton & Co., Limited, to lease the Town Council's 
power under their electric lighting order. After discussion, a 
Committee was appointed to visit a number of towns and to wit- 
ness the working of combined electric lighting and refuse 
destructors. 


Gloucester.—At Tuesday’s meeting the (Council con- 
sidered the financial statement of the first year’s operation of the 
electricity works. The amount of the loans authorised was £52,876, 
of which £10,000 had been borrowed at 2} per cent. and £283 88. 
repaid out of revenue ; leaving £42,875 sanctioned but not borrowed. 
The capital expenditure totalled £54,384 4s. 5d. The revenue 
account for the 84 months ending March 31st last showed a total 
expenditure of £1,691 1s. 8d.—(generation of electricity, £1,008 
188. ld. ; repairs and maintenance, £272 11s. 9d. ; rates, taxes, &c., 
£125 5s. 6d.; management expenses, £233 198. 8d.) —and receipts 
amounting to £3,050 16s. 7d.—ordinary consumers, £2,275 3s.; 
street lamps, £681 4s. 7d.; less discounts, £57 4s. 5d.; rental of 
meters and free wiring rental, £76 12s. Rd. ; and hire of buildings 
and plant for-testing machinery, £75. There was thus a balance on 
revenue account of £1,359 14a. 11d., against which had to be placed 
interest on 410, 000 loan, £203 7s. 1d.; and bank interest, 
£936 1s. 7d.; leaving a balance to be carried down of 
£220 6s. 3d.  Deducting the last named amount from the 
one year's repayment of loan £283 8s., there remained a balance to 
be carried forward to the next account of £63 1s. 9d. The interest 
on loan and bank interest carried to the date of the opening of the 
works, amounting to £627 1s. 4d., was carried forward to a suspense 
account. The quantity of electricity generated in Board of Trade 
units was 188,334, of which 177,834 were sold—44 public lamps 
54,042, and private consumers by meters 123,792; the quantity 
used on the works being 10,500. Total maximum supply demanded, 
223 KW. The resident engineer, Mr. W. J. Bache, made a report for 
the period from the opening of the works on July 19th, 1900, to the 
end of March, 1901. In the course of it he pointed out that the 
excess expenditure overthe amount sanctioned was largely accounted 
for by the extensions which had been made to the public lighting, 
and additional mains. The revenue expenditure was satisfactory. 
With regard to the cost of generating, omitting the expenditure on 
trimming and repairs to the public strect lamps, the cost per unit 
sold was 2:07d., which was a good result for the first year. Since 
the opening of the works the number of consumers had steadily 
increased, and if the committee could see their way to make some 
reduction in the price the increase would be large. Assuming some 
reduction, it migbt be reasonably estimated that the output for the 
current year would be: private lighting, 270,000 units; public 
livhting, 83,000 units. "The cost for generating that number of units 
would probably be £2,400. To that must be added the sum 
necessary to provide for interest and repayment charges, which 
the accountaut had stated would amount to £2,400. It would, 
therefore, be necessary to earn a revenue of at least £4,800 
before the undertaking would yield a profit. Assuming that 
the Committee decided to make a reduction in the price, Mr. Bache 
felt confident that the total revenue would considerably exceed that 
sum. The Committee would be fully justified in reducing the 
initial price in the maximum demand scale from 7d. to 6d. per unit, 
retaining the second price at 2d. per unit. On that basis they esti- 
mated the total revenue would be £5,300, taking tbe generation 
costs, interest and repayment charges at £4,800, leaving a net profit 
on the year's working of £500 to set against the sum of £627 carried 
to the suspense accouut. 

The Committee recommended that the initial charge be reduced 
from 7d. to 6d. per unit as from June 30th, and also, on the 
"uggestion of Mr. Bache, that a month's free supply be granted to 
new consumers who complete their installations and commence to 
take a supply of electricity before August 31st. 


Grays,—Out of 32 applicants, Mr. E. D. Long, of 


Grays, has beeu appointed resideut electrical engineer by the Urban 
Council, , 


for electrical purposes was £1,624. 


Guildford.— The litigation between the Guildford Elec. 


tricity Supply Company and the Corporation, reported on p. 1050 
of the REviEW last week, has come to an end. The Corporation has 
come to terms with the company. It has agreed to bear the expense 
of relaying the company's cable over the whole length of the new 
bridge, and to pay an agreed sum for the company's costs in the 
action. 


Heckmondwike,—The U.D.C. has appointed Mr. George 
H. Carter, of St. Helens, resident electrical engineer. The Council's 
works are now in course of erection and are nearing completion. 
The laying of the mains will probably be commenced in August. 


India.—Jndian Engineering says that the programme of 
the Supreme Legislative Council for the season has not yet been 
settled, “ but probably the Bill dealing with the supply of elec- 
tricity in India will be included in the forthcoming legislation.” 


Ireland.— Amongst the orders made this week by Mr. 
Campion, were those authorising the local authorities at Blackrock, 
Dungarvan, Kildare and Waterford to supply electricity ‘within 
their several areas. There was no opposition at this stage to any 
of these, and the Bill confirming provisional orders will shortly be 
before the House for second reading. 


Kendal.—It is hoped to get the electricity works com- 
pleted by Christmas. Mr. T. N. Rilson who has been appointed 
resident ‘electrical engineer, and has designed the plans for the 
installation, is superintending the erection of the works. 


Llandudno, — Last week the Electrical Committee 
reported that the engineer had notified that it was necessary to 
proceed with the laying of the new feeder cables. Tenders had been 
received for the work, and a special meeting had been held to con- 
sider the tenders, but the committee had not been able to enter very 
minutely into them. The engineer had also reported that the 
money expended over and above the amount of the loan received 
He estimated the probable 
amount required during the next two years for the extension of 
cables, service meters, &c., at £2,000. The committee resolved that 
the estimate, together with the plan submitted, be approved of, and 
that application be made to tbe L.G.B. for sanction to borrow the 
sums of money mentioned, amounting to £3,624. The committee 
was empowered to put the work in hand. 


London.—SrEPNEY.—At a recent meeting of the Borough 
"Council the Finance and Parliamentary Committee presented a 
report that their attention had been directed to the great delay in 
proceeding with the extension of the electric lighting undertaking, 
owing to the fact that the L.C.C. had not yet sanctioned the 
Councils applications for their consent to borrow the necessary 
capital. The Committee were informed that the delay in obtaining 
the London County Council's sanction to the loans applied for was 
owing to the fact that the Council would not sanction loans for 
laying of mains unless full particulars of the size, position and length 
of the mains, and the number of connections, &c., are submitted to 
them, and this information it is impracticable to supply until after 
the mains are laid, and this Council's bye-law No. 29 prohibits any 
work to be paid for out of capital being proceeded with until the 
consent of the sanctioning authority to the borrowing has been 
received. The Committee therefore recommended that an addi- 
tional paragraph should be added to this bye-law so as to enable the 
Electric Lighting Committee to proceed with the laying of house- 
service maine and other connections to existing mains without 
waiting for the consent of the London County Council to the 
borrowing of the necessary capital. The report and recommenda- 
tions were adopted. 

GREENWICH.—In view of the application of the City of London 
Company, Limited, for a prov. order to supply energy throughout 
the borough, the Borough Council has referred to the General Pur- 
poses Committee to consider the whole question of electric lightiog 
of the borough. 

HACKNEY.—The Council's electricity works are expected to be 
supplying energy to the new Empire Theatre, in Mare Street, by 
October Ist. The station buildings are three parts finished, and the 
plant is now being laid down. PORTE, 

IsLINGTON.—It is proposed to hold an electrical exhibition in 
October, to push the electricity supply business with the public. 


Mandalay.—A scheme for lighting the streets electrically 
has been placed before the Municipal Committee by Mr. M. F 
Kindersley, agent to the Burma Electric Works Syndicate, Limited, 
19, Ashley Place, Victoria, London. The Committee resolved tha 
the syndicate be asked to light a certain portion of Mandalay as d 
experiment in order to judge of the efficiency of the light M 
the syndicate proposed in their scheme. The company proposed 
instal 20 2,000-c.P. arc lamps and 595 16-c.P. incandescent lamps. 
The cost to the municipality would be Rs. 49,110. 


Midsomer Norton,—Mr. A. H. Preece has reported on : 
joint electric supply scheme for the Midsomer Norton a 
Radstock District Councils. The scheme provides for 98 pu 15 
lamps in Midsomer Norton, and 67 in Radstock. Allowance 19 8 
made for 2,500 private lamps of 8 c. p. The site proposed is at t 
Welton Colliery, midway between the two districts. It issugges 
that the mains should be carried overhead, the poles being also we 
where necessary, as lamp-posts. 


Newarh.—A L.G.B.iuqury re £30,000 electric light: 
ing loan was held on 19th inst. Mr. Vesey Brown gave detail 
the scheme. 


(Continued on page 1116.) 
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THE KENSINGTON AND THE NOTTING 
HILL COMPANIES' JOINT ELECTRICITY 
WORKS. 


(Concluded from page 1069.) 
THE engine house measures 126 ft. long x 45 ft. wide 
and 49 feet high to the ridge of the roof; the side walls 
are 27 ft. high, and the travelling crane gantry 28 ft. 6 in. 
high. 

The walls are faced with special leadless white glazed 
bricks, made by the Shaw’s Glazed Brick Company, of 
Whitebirk, Lancashire; a brown dado and black line is 
formed with the same make of bricks toa height of 6 feet 
above the floor. | | 

The machinery foundations are of concrete, and the floor 
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The two large sets consist each of an 825-r.H.P. three- 
crank, triple-expansion and condensing Willans engine of 
the 3 T size, coupled to a three-phase Oerlikon inductor 
alternator of 550-Kw. output (80 amperes per phase and 
5,000 volts) at 45 cycles, 270 revolutions per minute, 

Each engine is fitted with its own Korting ejector con- 
denser supplied with water from the overhead tank in the 
boiler house. The discharge is taken to a 20-in. bore cast- 
iron pipe in a trench at the back of the engines ; this pipe 
passes under the pumps used for the cooling sprays, and 
then on to the pond. An exhaust pipe to atmosphere is also 
provided for each engine, the discharge being taken up to 
the roof. 

The engines are lubricated on a new system (patented by 
Mr. Miller), by which the quantity of oil used is reduced to 
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GENERAL VIEW OF ENGINE Room. 


is of concrete covered with a wood block flooring (maple). 
The machinery consists of the following sets, of which we 
give several illustrations :— 

Erciters,—Two Willans-Parker steam dynamos ; engine, 
F F size, triple-expansion and condensing, two cranks, 
65 I. H.P.; dynamos 100 volts x 400 amperes (40 kw.) 
450 revolutions per minute, 

One 60-K w. motor-generator, made by the Maschinenfabrik 
Oerlikon, Switzerland, consisting of a 5,000-volts three- 
phase motor, driving a 100-volts x 600 amperes dynamo. 

Generators.—'There are five generating sets. The three 
smaller sets consist each of a 575-LH.P. three-crank, triple- 
expansion and condensing Willans engine, of the 3 R pattern, 
coupled to a three-phase Oerlikon 330 kw. inductor alter- 
nator. The frequency is 45 cycles per second, at 300 
revolutions per minute, and the output 50 amperes in each 
phase at 5,000 volts. 


about one-tenth of that generally required ; this is a great 
consideration where the condensed steam is used again as feed 
to the boilers. The lubricant is pure powdered graphite mixed 
with a small quantity of cylinder oil to form a thick paste. 
The oil is required to prevent the internal parts of the engine 
from rusting and becoming damaged by the moisture in the 
steam. This mixture is put into a grease lubricator (made 
by Messrs. Snowdon & Sons, Millwall) such as is used for 
forcing grease along pipes to the bearings of engines, The 
piston of the lubricator is forced down by means of a worm- 
wheel and worm geared to a ratchet wheel, the ratchet of 
which is given a reciprocating movement by a speed 
reducing gear driven by belt from the crankshaft. The 
speed is set so as to give one drop per minute to the engine, 
the graphite being fed through small copper pipes. One 
of these lubricators will last for two months without refilling. 


An electric motor-driven crane, made by Messrs. Marshall 
F 
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Fleming & Jack, of 20 tons capacity, with a span of 
44 ft. and a travel of the whole length of the engine house, 
has been provided for erecting the plant. 

The switchboards were designed by Mr. Miller, and 
are of novel construction; they were supplied by Messrs. 
O. Berend & Co., Ltd. They are in five separate sections, 
and consist of the low pressure board for the exciters, lighting, 
power and charging accumulators ; the panels for the three 
330-KW. alternators and the motor-generator ; the panels 
for the trunk mains to the Notting Hill Company’s district ; 
the panels for the two 550-Kw. alternators ; two spare 
panels for extensions ; and the panels for the trunk mains to 
the Kensington Company’s district. 

In designing the switchboards for the extra high-pressure 
current an endeavour has been made to render them safe 
from accidental contact with any “live” part. On the 
front of the panels and exposed to view are the instruments 
and switch-handles. The dials of the instruments are seen 
through holes cut in the marble panels ; the glass covering 


known lightning arresters at the instant of break. The arc 
rapidly travels up the horns until the gap becomes toa 
long for it to be maintained, when it quietly breaks. One 
of the horns is made of a non-arcing metal (zine) to 
accelerate this action. 

The fuses are provided with similar horns, so as to be 
available as switches in case of urgent necessity ; the fuse 
wires pass down inside a porcelain tube, and are composed of 
Britannia metal. "These details are shown by the illustrations 
herewith. 

The bus bars form a ring main, with several dividing 
switches, providing for various separate combinations of 
generators and mains. 

The insulators used for carrying the bus bars, switches, 
fuses, &c., have all been tested up to 20,000 volts. The 
cables have been tested up to 10,000 volts for half-an-honr 
to earth and half-an-hour between each of the cores. These 
cables are of the ** clover leaf“ pattern, each of the three cores 
having a cross-section of 0'15 sq. in. ; they are insulated 
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the dial is the only part that can be touched, and this is 
surrounded by a metal ring connected to earth. 

The handle of the 3-pole main switch is also earthed ; 
the other switches and handles for the exciting circuit are 
low pressure (100 volts). It will be seen that no shock can 
be received at the front of the boards. At the back of the 
boards the iron framework is formed into cages, one for each 
panel, and provided with lock-up iron doors, so that it is 
possible to go into the space at the back of the boards and 
look at the apparatus, but not to touch it. The switches 
and bus bars overhead have similar ironwork guards, to pre- 
vent anyone from reaching uptothem. In the event of any 
of the apparatus at the back of the panels requiring 
adjustment, it is the duty of the engineer-in-charge to cut off 
the current from the particular panel by means of the main 
switch, and thus render the parts **dead," and to lock up 
the main switch before opening the doors of the cage to 
allow anyone to enter this section. Work can then be 
carried out although the adjoining panels may be “alive,” 
because these are not accessible, owing to the iron and wire 
partitions. 

The high pressure switches are three-pole, and the parts 
are so shaped as to constitute horns like those of the well- 


with prepared paper, laid up together, lead-covered and taped. 
They were made by the British Insulated Wire Company, of 
Prescot. They are drawn into Doulton's earthenware 
casings, these casings being surrounded with 6 in. of cement 
concrete. Under the switchboards they are laid beneath the 
floor of a cable subway constructed the whole length of the 
engine house, the subway measuring 6 ft. x 4 ft.; the 
mains then pass out underground, and are carried under and 
across the lines of the West London and the Hammersmith 
and City Railways into Hunt Street, and then away to the 
two companies’ districts. Ten out of 12 cables have been 
drawn in, each having a capacity of 1,000 KW.; these are 
laid in duplicate to each transformer sub-station. 

At each trunk main panel a three-phase Thomson watt- 
hour meter, with indicating needle to show the load in kilo- 
watts, is provided for recording the energy supplied to the 
sub-stations. 

The switchboard instruments, both ampere and voltmeters, 
are mostly of Hartmann & Braun’s hot-wire pattern, 


supplied by Messrs. Johnson & Phillips; there are 
also Kelvin electrostatic voltmeters, and large dial 
voltmeters worked through step-down transformers. 


The latter also supply. the synchronising gear (lamps 
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and voltmeters); the synchronising voltmeters have two 
needles and two scales, one above the other, one scale 
showing the bus bar pressure and the other that of the 
incoming alternator. 

The exciter regulating resistance switches have 50 con- 
tacts, giving a sinall variation of the exciting current for 
each step. 

A 30-Kw. step-up transformer from 5,000 volts to either 
7,500 or 10,000 volts is used for testing the insulation of 
the alternators or mains. . 

A set of 56 cells of 600 ampere-hours capacity, made by 
the Hart Accumulator Company, has been provided for the 
exciting and lighting circuits. 

The workshop which adjoins one side of the engine house 
is provided with large and small lathes, drilling machine, 
screwing machine and other tools for carrying out repairs. 
Railway lines are brought into the workshop, and a 10-ton 
overhead traveller is provided for unloading goods. This 
arrangement allows of unpacking goods and vetting rid of 
the dust and dirt before the goods are taken through the 


ALBERT VAULTS TRANSFORMER STATION. 

The Kensington and Knightsbridge Company has been 
peculiarly favonred by fortune in respect of its transformer 
station. At the back of the Albert Hall, beneath the 
terrace upon which stands the statue of the Prince Consort, 
there is a series of roomy vaults, but little below the level of 
the ground outside, and fairly well lighted by windows; 
these were rarely, if ever, made use of prior to the advent of 
the transmission scheme, and they were excessively damp 
and dirty. Negotiations were opened for a lease of the 
vaults, and were brought to a successful issue. It was 
stipulated that the windows should be double, and that they 
should be permanently closed, to prevent the escape of 
objectionable sounds, and for the same reason ventilating 
shafts were prohibited. Some difficulty therefore arose in 
ensuring adequate ventilation, but this was eventually over- 
come by means of a large Sun” electric fan, forcing 
fresh air under a slight plenum into the vaults, whence it 
escapes by various scattered outlets. In order to dry the 
vaults hot-water pipes were erected round the walls. 


W 


SUB-STATION, GENERAL VIEW (FRONT). 


large doors into the engine house. In an outbuilding a 
15 shop is provided with tlie usual forge and 
tools. 

On the first floor are the offices, consisting of clerks', 
engineers’ and drawing offices, board room, stores, lavatories 
and bath room, as well as the accumulator room. 

A complete sct of apparatus has been provided for testing coal 
and for boiler trials. It consists of a 2-in. size high pressure 
water meter (Schonheyder’s), weighbridge for the coal, dasy- 
meter for measuring the CO, draught gauge, pyrometer, and 
Thompson calorimeter. 

The various sets of plant were put into use as soon as they 
were erected and ready to run. Both companies have been 
receiving power from Wood Lane vid their transformer 
stations since the end of last year. No hitch or breakdown has 
occurred, which speaks well for the plant and the care taken 
with the erecting ; it must be remembered that the build- 
ing operations were still in progress at the time. Such use 
of the plant would not have been possible with open type 
engines, on account of the dust, &c., getting into the 
bearings. 


The site of the station is peculiarly convenient, being 
practically midway between the two generating stations at 
Kensington Court and Knightsbridge, and near the centre 
of the area of supply. 

The company entered into possession of the vaults in 
April, 1900, and in the short space of six months from 
that time the machinery was put in operation, and has 
been running ever since. From our illustrations it will be 
seen that the arched roof is carried upon steel girders and 
columns, the latter being set rather close together; owing to 
the restricted head-room, and to the veto against fixing any- 
thing whatever to the columns, it was impossible to instal a 
travelling crane, so that the whole of the equipment had to 
be got into place and erected by hand, a difficult and tedious 
operation. As the stator rings of the induction motors were 
each cast in one piece, and were assembled with their lami- 
nated cores before delivery, they were very heavy, and 
troublesome to handle; the work, however, was successfully 
carried out by Mr. C. L. Lichtenberg, under the direction of 
Mr. Miller, and the supply has been maintained without a 
hitch from the first day of running, 
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The present equipment of the station, as shown in our There is room for three additional 300-KW. sets in the 
illustrations, consists of three motor-generators of 300 Kw. space at present taken into service; the fonndations for 
each, two of 180 Kw., and one of 100 kw. Each of these these are already put down, as shown in one of our views, 
sets consists of a 5,000-volt three-phase induction motor After these have been installed, there remains à second 
coupled to an eight-pole dynamo and runs at 380 revolutions vault, equal in size to that now in use, which is in the 
meantime occupied by the mains depart- 
ment, but will be equipped with transform- 
ing plant when the need arises. 

The four high-pressure cables from the 
generating station enter the transformer 
station just below the roof, as shown im 
our view of the high-pressure switch- 
board, and are brought down the wall to 
B. I. W. joint boxes in which they are divided 
and coupled to separate cables. The latter 
are insulated with vulcanised rubber, and 
were supplied by Messrs. W. T. Henley's 
Telegraph Works Company, Limited, These 
cables are carried underground to the high 
pressure switch gear, which is exactly similar 
to that at the generating station. Our view 
of the high pressure board shows clearly 
the arrangement of the bus bars; these 
consist of copper tubes, which were adopted 
in preference to strip for the sake of rigidity, 
and form three complete rings, divided by 
disconnecting bars into four portions, each 
of which can be used independently of the 
rest. Normally they are coupled up so as 
to form two sets. As shown, the bars are 


SUB-STATION, GENERAL View (Back). arried by porcelain insulators fixed to the 
wall by means of brackets. The whole of 
per minute, except in the case of the 100-kw. machine, the gear on the front of the board is connected 
which is six-polar, and runs at 420 revolutions per minute. with earth, so that it is impossible to receive a shock. Red 
- The induction motors are of the Oerlikon standard and blue paper dises cemented to the respective panels serve 
pattern, having wound rotors, provided with slip-ringsforthe to indicate to which section of the bus bars any individual 
insertion of resistance in the secondary at starting. When main or motor is connected. 
full speed is attained, the winding is short-circuited by From the switchboard, a set of Doulton casings having 
means of a switch, which is brought into play by a forked 12 ducts, is laid under the floor to the various induction 
lever and a sleeve sliding on a feather ; the brushes are then motors ; the three cables leading to each motor are laid up 
removed from the slip rings. These details are clearly together with a lay of about one turn in 10 ft., and drawn 
seen in our view of the motor-generator which is installed into one of the ducts. 


in the generating station. 
The whole of the high- 
pressure winding and the 
terminals are securely 
cased in, and the frames 
of the machines are 
earthed, so that it is 
impossible for the attend- 
ants to receive a shock. | 

The clearance between ame .. | 
the rotor and stator of . D 
the motors is only about | annu. Vu 
1:5 mm.; stout brackets 
extend from the stator 
frames to the bearings 
to ensure rigidity. 

The generators have 
cast-steel yokes, divided 
horizontally, with separate 
field magnet cores bolted 
to them. The bobbins 
are wound without flanges, 
and are arranged for 
separate or shunt excita- 
tion. The pole faces are 
rounded at the corners 
and slightly chamfered off 
at the edges. The arma- 
tures of the large dy- 
namos are barrel-wound, 
while in the case of the 
smaller sets evolute end 


— 
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connections are used. In EXCITERS. 

all cases the brush-gear is 

carried by the outer bearing, and copper gauze brushes are The direct current mains from the dynamos are similarly 
used, with one carbon brush in each set. All of the direct laid underground to the low pressure boards, which were 
current generators are wound for 220 volts. One of our supplied by Messrs. Moy, Limited. These consist of six 
views shows one of the 300-kw. motor-generators in posi- machine panels (with three spare) and four feeder panels of 


tion at the transformer station. oiled slate insulated with, Do bite wagers and carried in iron 
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frames. Each dynamo panel carries ammeter and voltmeter, 
two single-pole switches, a single-pole fuse on the positive 
pole, and a shunt regulator. 

The feeder panels, which provide for four 1 sq. in. 
and three 0°5 sq. in. feeders, are placed at opposite 


have been changed over to the outers of the three-wire 
system, and are being supplied at 200 volts; eventually, of 
course, the pressure between the outers will be raised to 400 volts 
and the consumers connected in theordinary way again. 

The transformer station is provided with several alter- 


Sup-srATION, L.P. SWITCHBOARD. 


ends of the board, two positive and two negative; each 
feeder bas an ammeter and a switch on each pole. 
Space is left for four more feeders. The fuses referred 
to above are provided with a by-pass of resistance 
wire, enclosed in a fibre tube. This device gives most 
satisfactory results, the main fuse (of tin) melting without 
the slightest fuss, and the actual interruption taking place 
inside the tube quictly, and without damaging the adjoining 
parts. 

The ammetere and ,voltmeters on the low pressure board 
are of Messra, Evershed & 
Vignoles’ moving-coil type, 
while those on the high 
pressure board are of 
Messrs. Johnson and 
Phillips’s hot-wire pattern. 
There is a Kelvin station 
voltmeter on each board, 
that on the high pressure 
board being controlled by 
a voltmeter switch for the 
four trunk mains without 
the intervention of a trans- 
former. 

All the regulation is 
effected on the low pressure 
D.C. side by means of the 
shunt rheostats, which 
were supplied by the 
Maschinen Fabrik Oerlikon 
with the motor-generators. 

The whole of the work 
of erecting the switch- 
boards and the making and 
erection of the bus bars 
were carried out by the 
Kensington Company's 
staff, under Mr. Lichten- 
berg. The low pressure 
bus bars consist of copper 
Strip on edge; part of the 
positive bar is used as 
the shunt for a watt- 
hour meter to record the output of energy. 

The whole of the present day load of the Kensington and 
Knightsbridge Company is carried by this transformer 
station. Supply is at present practically carried on by 
the two-wire system, for 80 per cent. of the consumers 
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native systems of communi- 
cation with the generating 
station, there being a 
system of signalling by 
means of a single stroke 
and a trembling bell, by 
telephone, and by a tele- 
scriptor, which last has 
the advantage that all 
communications are per- 
manently recorded. 

À similar transformer 
station has been erected 
by the Notting Hill Com- 
pany at Dulmer Place, 
with a capacity of 
700 KW. 

The performance and 
development of the new 
system will be watched 
with great interest by 
all concerned in the 
general supply of elec- 
tricity on a large scale. 
We may point out certain 
features of the instal- 
lation as specially note- 
worthy :—The absence of stationary transformers, and the 
use of motor-generators in place of rotary converters; the 
high speed of the generators; the ample provision against 
breakdown in any part of the system, combined with extreme 
simplicity in the switch gear; and the comparatively 
moderate pressure used for the transmission. 

In conclusion, we wish to express our thanks to Mr. 
H. W. Miller for his kindness in furnishing us with the 
information necessary for the preparation of this article, and 
affording us facilities for obtaining photographs, and at the 
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SWITCHBOARD, WITH Morog- GENERATOR. 


same time to offer our congratulations on the success already 
attained. We are also indebted to many of the staff of the 
two companies—notably Messrs. C. M. Bennett, S. F. 
Weston, and C. L. Lichtenberg—for their courtesy and 
assistance. 
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EXPERIMENTS IN WIRELESS 
TELEGRAPHY WITH THE GUARINI AUTO- 
MATIC REPEATER. 


BrUSSELS—MECHLIN—ANTWERP, 


(Continued from page 968.) 
WHILE carrying out his experiments between the Congress 
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KENSINGTON. MAIN SWITCHBOARD. 


Column at Brussels and St. Rombaut's Tower at Mechlin, 
M. Guarini made the following observations :— 

Having substituted for the cylinder composed of 50 wires 
at Mechlin, a strand of 7 wires 1 mm. in diameter, the com- 
munication became uncertain, and the current had to be 
inereased from 4 to 6 amperes (the current used in the 
experiments with the Mechlin station was throughout less than 
that used in the direct experiments) in order to keep the 


M. Guarini thinks that the explanation of this pheno- 
menon is to be found in his article on the part played by 
the antenna in wireless telegraphy (ELECTRICAL REVIEW, 
April 5th). | 

From this it can be seen, says M. Guarini, that a wire, or 
cylinder of wires, can be used advantageously for the trans- 
mitting antenna instead of a strand or cable such as has 
always, up to the present, been used for experiments in wire- 
less telegraphy. 

In the case where a cable or strand is 
used instead of a cylinder, the surface of 
the antenna is helicoidal instead of 
cylindrical. 
helix is really cylindrical, 
surface is only imaginary. 


The surface enveloping the 
but 


this 


KENSINGTON.—DETAILS OF FUSE, 


Now, the planes normal to the surface of the helix are 
not parallel to one another like the planes normal to the 
surface of a straight cylinder (figs. 15, 16, 17). They all 
cut one another. We thus get disastrous effects; inter- 
ference on the one hand and diffusion in oblique planes on 
the other (fig. 18). It is this diffusion in oblique planes 
that allows of communication between two antennz at 
different levels. Again, it is this diffusion in oblique planes 
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KENSINGTON. — SECTION AL VIEW OF THREE-PHASE GENERATORS. 


interchange of signals under as good conditions as in the 
previous trials. 

This proves that for the receiving antenna a large receiving 
surface is very advantageous. 

Moreover, M. Guarini having substituted for the lower 
part of the antenna (consisting of a cable of seven wires) seven 
parallel wires 1 mm. in diameter, the signals were able to be 


received at Mechlin with a current of 3 amperes (without the 
cylinder of 50 wires at Mechlin). 


that allows of communication between two antennæ on two 
moving vessels or between a ship in motion and the coast. 
This diffusion in oblique planes is disadvantageous for fixed 
stations on /erra firma, but advantageous for moving 
stations. 

From these experiments and observations, M. Guarini 
concludes that the maximum effect between a transmitting 
and a receiving antenna is obtained by using as antenna 
two straight metal cylinders of a certain height (length) and 
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a certain diameter placed parallel to one another. Supposing 
the two cylinders to be of equal length, each should be 
entirely comprised within the two planes passing through 
the bases of the other (fig. 19). 

M. Guarini then reversed the experiment, Mechlin being 
the transmitting station and Brussels the receiving station. 


serate 
3911. 
.. 


KEN3INGTON.—SUB-STATION, SINGLE SET. 


The same instruments were used, but the antenus were 
different. They had been broken by gales since the last 
experiment, and he profited by this circumstance to try 
antenne of a differeut type. 

At the transmitting station (Mechlin) he used the ordinary 
antenna with a simple cable, but at the receiving station 
(Brussels) the cylinder of 50 wires „ mm. in diameter, 
which before formed the upper part of the antenna, was 
replaced by a cone, the apex of which was turned towards 
the ground and connected with the instruments by a single 
wire. The cone was formed of 50 wires ,*, mm. in diameter. 
The simple cable going to the summit of the antenna crossed 
the cone following its axis (fig. 20). 


KENsINGTON.— DETAILS OF FUSE. 


At first the communication was bad. At Brussels 
M. Guarini received only a small proportion of the signals 
transmitted from Mechlin, whereas in the reverse way of 
communication he received at Mechlin all the signals trans- 
mitted from Brussels. A similar effect had, he says, already 
been observed at Paris, where in communications by wireless 
telegraphy between the Eiffel Tower and the Pantheon it 
was found that the tower acted very well as transmitter but 
gave no result as receiver. M. Guarini attributed this fact 
to the presence of masses of metal on the monument—viz., 
the bronze statue of Leopold I. at the top, the metal railing 
round the platform, the staircase inside the column, the 
Statues on the base, &c. It was only by doubling the electrical 
power at Mechlin and by using an extra sensitive Dlondel 
coherer at Brussels that he was able to effect a good trans- 


mission. He found, also, that the maximum effect was 
obtained when the antennz: were placed in such a manner 
that the vertical plane passing through them does not meet 
the supports from which they are suspended (fig. 21). Other 
experiments showed that the sensibility of the coherer 
for a certain wave was increased when the local current in 
its circuit was diminished by using suitable resistances. 
Lastly, M. Guarini made some experiments for determining 
the importance of the connection to earth. As may be 
thought, if none of the stations were connected to earth, 
good signals could not be transmitted ; but with the usual 
connection to earth of the transmission station, he found that 
the results were better when the receiver was not connected 
to earth than when it was. 


KkNstNaTON.— DETAILS OF FUSE. 


M. Guarini thinks that the potential of the ball connccted 
with the antenna is increased by the earth connection, and 
determines the position of a point of maximum vibrations, at 
the top of the transmitting wire, for instance, the most con- 
spicuous part of the receiving antenna, and that by insulati g 
the coherer, we form a maximum of vibration at the poi t 


KENSINGTON.—SUB-STATION, H.P. SwITCHBOARD. 


of the receiving antenna where the coherer is inserted. 
M. Guarini concludes that the earth acts as a large capacity, 
and not as a conductor, this capacity being advantageous to 
the transmitter, but detrimental to the receiver. 

On February 12th M. Guarini experimented between 
Mechlin and Antwerp. : 

The transmitting station was at St. Rombaut’s Cathedral, 
Mechlin, and the receiving station at thetower of the Cathedral 
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of Nótre Dame, Antwerp. The apparatus used were the 
same as in the preceding experiments. The simple antenna 
was adopted without any capacity at the upper extremity. 
Between the antennæ, in a straight line, there were, 
besides numerous houses in Mechlin and Antwerp, several 
villages and castles and undulating ground rising from 5 to 
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Fra. 17. 


Fia. 15. Fra. 16. 


30 metres in height (fig. 22). The distance between the two 
antennæ was 22 km. 

Good results were obtained by using at the transmitter a 
current of 2 to 24 amperes. 

On suppressing the connection to earth at the Antwerp 
receiver, the results were not so good as in the Brussels— 
Mechlin experimenta. 


FiG. 18. Fra. 19. 

M. Guarini explains this by the absence of any capacity 
at the upper extremity of the receiving antenna in this 
case, 

Another interesting observation may be mentioned. 
Having suppressed the oscillator at the Mechlin station, and 
having put the secondary of the bobbin in communication 


Fig. 20, 


e 
on the one hand with the earth, and on the other with the 
antenna, 12 signals were transmitted from Mechlin and three 
arrived at, Antwerp. 

8 M. Guarini thus claims to have realised (fig. 23) wireless 
No phy in conformity with Edison's American Patent, 
465,971 of 1891, with this difference, that the receiver 


consists of a coherer instead of a telephone. A signal was 
even received without any connection to earth being used at 
the receiver at Antwerp (fig. 24). 


Fic. 27. 


The Antwerp —Mechlin communication was not so good 
generally as the Mechlin—Antwerp one. M. Guarini 
attributes this to two causes :— 

l. A very high wind which, by bending the antenna at 
Antwerp, destroyed all parallelism between the two antenne. 

2. The enormous masses of metal on the cathedral at 
Antwerp. 


1, Cathedral St..Rombaut; 2 and 8, Antennæ ; 4, Cclonne du Congres. 
Fia. 21. 


As far as the first cause is concerned in the Mechlin— 
Antwerp experiments, the relative position of the antennæ 
was such that the receiving antenna at Antwerp was entirely 
comprised within the two planes perpendicular to the 
antenna at Mechlin and passing through its extremities 


a, La Nethe; b, Route from Brussels; c, Railway; d, Wood; e, Enclosure. 


Fia. 22, 


(fig. 25), whereas in the Antwerp—Mechlin experiments, the 
two planes passing through the extremities of the antenna 
at Antwerp only reached one part of the antenna at 
Mechlin (fig. 26). 

Signals were able to be exchanged by using at the trans- 
mitter simple alternating ‘currents (fig. 23). In this case, 
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it was evidently expedient to add a capacity to the top of 
the transmitting antenna. 

Signals were received at Mechlin by using the syntonisa- 
tion apparatus (coils and condenser), although the trans- 
mitter and receiver were not at all in accordance. This proves, 
says M. Guarini, that to arrive at secret messages, 
it is not sufficient merely to have the receiver in accordance 
with the principal wave 


1 = 22 YCL 


of a given transmitter placed at the limit of the trans- 
mitting distance, but for the solution to be complete, a 


Fic. 24. 


kind of selection must be made at the transmitter so that it 
does not transmit secondary waves, but waves of one length 
with which the receiver will be in accordance. 

Then the Brussels—Antwerp experiment was tried again, 
but with the receiver at Mechlin. Several signals passed 
between Brussels and Antwerp, and rire versa, by the aid of 
the repeater at Mechlin. The transmission to the extreme 
stations was effected with Hertzian and alternating currents. 
The latter gave the better results. This is easily explained, 
by considering that 50 per cent. of the energy brought into 
play is dissipated in the form of heat and light in the elec- 
tric spark. 

In short, M. Guarini claims only to have furnished a 
proof of phenomena already discovered by other phenomena 
which have remained almost unperceived. 

In 1885 his compatriot, Calzecchi Onesti, discovered the 
influence of alternating currents on metal filings. In 1891 
Edison took out a patent for a system of wireless traus- 
mission of electrical energy, in which the transmitter pro- 
duces only alternating currents. In his experiments, M. 
Guurini has applied to the receiver the discovery of Calzecchi 
Onesti, and to the transmitter, Edison’s idea (fig. 27). 
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Fio. 26. 


Fic. 25. 

The receiving and transmitting apparatus used at the 
extreme stations are the same as those used in the partial 
experiments. ‘The tests were made with the collaboration of 
Lieut. Poncelet. 

In all the laboratory experiments the repeater, says Lieut. 
Poncelet, had always worked well, even when the antenna 
was connected with the coherer through the raedium of the 
armature of an interrupting electro-magnet (fig. 28), the 
object of which is, as we know, to cut automatically the 
communication of the antenna with the coherer when the 
transmitter works. 

But when in the long-distance experiments between Brussels, 
Mechlin, and Antwerp, Messrs. Guarini & Poncelet tried 
this type of repeater at the Mechlin station, a singular thing 
happened : the repeater when once freed did not stop. 


On comparing this fact with similar observations made at 
the receivers of the extreme stations of Brussels and Antwerp, 


Fig. 28. 


they thought that the cause might be attributed to atmo- 
spheric electricity. 
(To be continued.) 
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ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 1106.) 
Plumstead.—The Callender Cable Company have nearly 


completed the work of cable laying in the district under their con- 
tract with the U.D.C.; the works having been taken over by the 
Woolwich M.B.C. : 


Pontypool (Mon.).—The Guardians have decided to 
write to electrical engineering firms asking their terms for laving 
down an electric plant for lighting the Workhouse buildings. The 
Board have steam power on the ground. 


Rowley Regis.—The local authorities are negotiating 
for the provision of electricity for lighting and other purposes, and 
a distributing station will, it is stated, shortly be erected at Reddall 
Hil. The chairman of the District Council is reported to bave 
stated that the Electrical Corporation will supply electricity for 
publie lighting at much less cost than gas. 


Shoreditch.—The House Committee of the Board of 
Guardians recently received a letter from the Renewable Electric 
Lamp Company, Limited, acknowledging an order for lamps to be 
sent to them and stating that it would be wise not to burn lamps 
more than 600 hours, after which & waste of current ensues and 
efficiency is diminished. The company offered to renew their lamps 
after 600 hours' use as half price, and the Committee recommended 
that the offer be accepted and the suggestion of the company acted 
upon. 


Shrewsbury.—The T.C. is undertaking extensions of 
the street electric lighting. Application is to be made to the 
L.G.B. for a £16,526 loan. 


Simla,—A Madras paper says that Mr. Meares, electrical 
engineer to the Government of Bengal, has reported on the ques- 
tion of the establishment of works for the electric lighting of Simla. 
The Nanti stream appears to have great advantages over the other 
streams, and will doubtless be used if the scheme is passed by 
Government. The estimated cost of the pumping plant is 
Rs. 1,17,420, and the cost for house wiring is estimated at Rs. 30 
per light approximately. The estimate of the capital cost of the 
electric lighting scheme for Simla is Rs. 9,71, 275. 


Ventnor.— The time has not yet come for purchasing 
the electric lighting undertaking.” So reports the Committee to 
the U.D.C. N 

Wales.— Electric light is beginning to again tax public 
attention in Mid-Glamorgan and South Glamorgan. The Ogmore 
and Garw Valley Council these Valleys are a big colliery centre 
is making inquiries with a view to obtaining a provisional electric 
lighting order and eventually having the Garw lighted by elec- 
tricity at Bridgend; it is understood that the Council, which some 


while ago secured a provisional order which it was unable to use, 


is negotiating with the South Wales Electrical Distribution 
Company. 


Woolwich.—The M. B. C. is about to issue an exhaustive 
report on the completion of their negotiations for establishing elec- 
tricity works. The Council took over the contracts entered into by 
the defunct Plumstead U.D.C., who bad scaled contracts for plant 
to the value of £37,000. After delicate and prolonged negotiations, 
the Woolwich Electricity Company has agreed to sell their under- 
taking to the Council for £77,500. The capital expended by the 
company amounts to £47,817, and this and the recent very great 
increase in the company's business has been made the basis of the 
bargain. In 1899 the lamp connections increased from 4,810 to 
9,610, and the following year again increased to 19,425, upon whicb 
the company declared a dividend of 5 per cent. 
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ELECTRIC TRACTION NOTES. 


Blackburn.—The Electricity and Tramways Committee 
have adopted the proposal of Mr. Giles, the electrical engineer, to 
increase the tramway fares in order to meet the loss on the under- 
taking. The report issued last month on this subject showed the 
loss during the past year to bave been £3,776 13s. 9d., but it now 
transpires that owing toa clerical error, the loss had been under- 
stated, the total deficiency being £5,221 2s. 5d. The town clerk, 
in announcing the decision of the committee to increase the fares, 
said that the loss had arisen owing to the committee endeavouring 
to give the public too much for their money, and the engineer 
assured him that there was no town in England of the same size and 
character as Blackburn, which had attempted to charge such small 
fares. The town clerk added that it would not be fair to charge the 
loss on the rates, the true principle being that each corporate under- 
taking must pay its way. 


Bolton.—We are informed that on Saturday evening the 
head of a trolley on a car of the Bolton electric tramways became 
fast in one of the frogs and caused the fall of more than 100 yards 
of the overhead electric wire. No one was injured. 


Bournemouth,—A deputation from the Corporation was 
recently sent to the Continent to study electric traction. At 
Brussels, information was obtained re the conduit system, which 
led the party to believe that it was a practical system, though 
extremely costly, so much so as to render it prohibitive from a 
commercial point of view, unless with very great traffic. From 
Brussels they went to Paris and saw the Diatto surface contact 
system and battery traction, which they gathered were far from 
satisfactory, the deterioration of the plant being great. Some con- 
duit track, and combined trolley aud conduit (with slot in rail) 
sections were examined. The result of this Continental tour was 
the following recommendations :— 

1. That it is desirable to work the proposed tramways in Bournemouth on 
the conduit system through the main road of the town, namely, from the County 
Gates to the Ashley Road, Boscombe. 

2. That it would be advisable to work this system on & double track through- 
out, and, in order to prevent complications, to avoid interlacing the lines and 
points as far as possible. 

8. The additional cost of the conduit system over the trolley yaram was 
stated at Brussels to be about £2,000 per mile of single track, but the deputation 
cannot think it would cost less than £4,000 per mile additional in Bournemouth, 
considering the diversion of pipes, &c. In addition to this the system would 
involve some extra cost in cables, &c., at the generating station, but as to this 
the deputation advise that the consulting electrical engineers be instructed to 
prepare a report and estimate. 

4. That application be made for sanction to borrow the additional sums 
required for carrying out the proposed works, and that tenders be obtained for 
the work forthwith. i 

The proposal to refer the recommendations in the report to the 
consulting engineers and the borough engineer for a report and 
estimate of cost, was unanimously approved by the Town Council at 
their last meeting. 


Brighton.—The T.C. have increased the salary of Mr. 
Marsh, the assistant tramways engineer, from £125 to £160 per 
annum. 


Chatham.—Operations for the construction of new tram- 
ways have been commenced at new Brempton, an artisan suburb 
populated entirely by Chatham dockyard men, naval and military 
representatives, and so on. 


Croydon.—It is reported that the main routes of the 
Croydon County Council's tramway scheme will be ready for working 
in about three months' time. 


Dewsbury.—It is expected that work in connection with 
the construction of electric tramways in the Dewebury district by the 
British Electric Traction Company, will be commenced early in 
August. 

Dundee.—Tenders for construction of permanent way 


for tramways have been dpened by the Committee. That of J. 
M'Adam & Sons, of Aberdeen, at £13,000 was the lowest. 


East Ham.—Mr. Trotter made a B. of T. inspection of 
the overhead wires and machinery in connection with the electric 
trams last week, and expressed himself satisfied. The license 
issued by the Chief Commissioner of Police is only now required 
to enable the Council to ply for hire. The electric cars startcd 
running on Monday. 


Exeter.— Before the Exeter and District Chamber of 
Commerce on 19th inst. Mr. Philip Dawson read a paper on “ Elec- 
tric Traction.” We make one quotation from the report in the local 
press: “ Except in cases of weak heart or general weakness, 500 
bolts were not fatal." 


Germany.—The Berlin correspondent of the Daily News 
states that in the beginning of August experiments will be made on 
the military railway track from Berlin to Zossen for the projected 
electrical railways, with a speed of 122 miles an hour. 

The starting of a service of electric motor omnibuscs between 
Bilstein and Oedingen, Bavaria, is under consideration. 


Heston—lsleworth.—The schemes of the Middlesex 
County Council and of the London United Tramways, Limited, 
respectively, for constructing light railways affecting the district, 
came before the U.D.C. on Monday evening, when lack of con- 
fidence was expressed in the County Council's scheme. It was decided 
that.the chairman should attend a committee of the County Council 
for the purpose of obtaining particulars. 


Hill of Howth.—The electric tram service between 
Button and the Hill of Howth, which has been constructed by the 
Great Northern Railway Company of Ireland to run in conjunction 
with their service of trains on the Howth line, was opened to the 
public on 17th inst. 


Leeds.—A start has been made at Wellingboro' Bridge, 
Leeds, with the electrical equipment of the Wortley route. 


Lees.—At the T.C. last week an early answer was asked 
for from Messrs. Hewitt & Rhodes as to whether the Oldham 
authorities would allow Lees to share the use of the Oldham tram- 
lines or not. The scheme proposed by Hewitt & Rhodes for con- 
structing trams through Lees and Springhead was generally approved 
by the Lees Council, who resolved to ask Springhead to meet them 
to discuss the same. 


Leicester,—In connection with the visit of the Incor- 
porated Association of Municipal and County Engineers to Leicester 
this week, Mr. Manville, who recently reported to the Council on 
electric traction, will read a paper on “ Methods of Ensuring Safety 
with the Trolley System.” The Brush Company's works at Lough- 
borough will be visited by the Association to-day. 


Light Railways.—The Board of Trade has confirmed 
the following light railway orders :—Barrowford (Lancaster), Nelson, 
Colne, and Trawden. 


London.—It was reported by the Highways Committee 
at last week's L.C.C. meeting that notice had been received of 
applications having been made to the Light Railway Commissioners 
by the Middlesex County Council for powers to construct light 
railways (1) from the county boundary viá Archway Road to the 
terminus of the North Metropolitan Tramways at the junction of 
Highgate Hill and Holloway Road, and (2) from the boundary at 
Cricklewood to joiu the Harrow Road and Paddington Tramways 
in Harrow Road vid Edgware Road, High Road, Maida Vale, and 
Elgin Avenue. The report reminded the Council that powers were 
being sought in the Tramways and Street Widenings Bill of the 
present session for the construction of a tramway along the route 
covered by the first scheme, whilst the second proposal was 
practically included in the new tramway schemes about to be 
submitted to the Council. As the Council is the tramways authority 
for London, it appeared to the committee to be very undesirable for 
an outside authority to be permitted to construct tramways inside 
the county along routes that were essential portions of the tramway 
system of London. The Paddington Council were opposed to the 
Middlesex proposals, and were likely to view favourably the scheme 
of the London County Council for a tramway along the Edgware 
Road. Having regard to all the circumstances, the Council resolved 
to oppose the above mentioned application by the Middlesex 
County Council. 

A special report by the Highways Committee was brought forward 
stating that consideration had been given to the question as to what 
further extensions of the tramways were desirable for submission in 
a Bill to be introduced in the next session of Parliament. The 
proposals, which were dealt with at considerable length, provide for 
the construction of new tramways of a total length of about 12 miles 
on the north side of the Thames, and for 164 miles of lines on the 
south side of the river. It is estimated that the cost of the former, 
including the provision of car-sheds, the paving of the tracks, and 
other works in connection with the tramways, will amount to 
£435,200, apart from £185,400 required for street widenings ; and 
that of the latter to £589,600 exclusive of £722,100 for the widening 
of the streets. It is proposed to ask the local authorities to contri- 
bute a total of £301,400 towards the cost of the street improvements, 
the amount to be thus received being estimated at about one-third 
of the net cost of the widenings. The followingis a summary of the 


_ proposed new tramways :— 


NORTH OF THE THAMES.—(1) Seven Sisters Road (existing lines) via Amhurst 
Park, to Upper Clapton Road (existing lines), 5 furlongs; (2) Chelsea Bridge 
(north end) ria Grosvenor Road, to & point near Lambeth Bridge, 1 mile 8 fur- 
longs ; (8) Hampstead Road (tramways terminus), across Euston and along 
Tottenham Court Road, to a point near Oxford Street, ö furlongs; (4) Edgware 
Road (from a point near the Marble Arch), to the county boundary at Crickle- 
wood, 3 miles 6 furlongs; (5) Harlesden (near the county boundary) via Scrubbs 
Lane, Wood Lane, Shepherd’s Bush Road, Brook Green Road and Fu:ham 
Palace Road, to Putney ey e 5 miles; (6) Uxbridge Road (near the railway 
station), ría Richmond Road, Netherwood Road and Westwick Gardens, to 
Shepherd's Bush Road, 5furlongs. 

SOUTH OF THE THAMES.—(7)—A.—Clapham Common, south side (L. C. C. tram- 
bea ria Clapbam Common, Battersea Rise, Wandsworth Common, north side, 
and East Hill, to West Hill; B—West Hill, ria Kingston Lane, to the county 
boundary, 5 miles 8 furlongs; (8)—A—Deptford (L. C. C. tramways) ria Blackheath 
Road and Hill and Shooter's Hill Road, to the Herbert Hospital; B—Herbert 
Hospital, via Woolwich Common Road, the road to the west of St. George's 
(garrison) Church into New Road, and thence along Thomas Street and Green's 
End, to Beresford Square, Woolwich, and returning Mong New Road and Mill 
Lane, to a point in Woolwich Common Road near Nightingale Place, 54 miles; 
(9) New Cross Road (L. C. C. tramways) ria Lewisham High Road, Loampit Hill 
and Vale, Lee High Road and Eltham Road, to a point near Wellball Lane at 
Eltham, 44 miles: (10) Streatham CE Street (L.C.C. echt ad! terminus) ria 
Streatham High Road, to the county boundary at Norbury, 1 mile 24 furlongs. 


It is proposed that those of the new lines which will be inti- 
mately connected with the tramways leased to the North Metro- 
politan Company shall be constructed for horse traction, unless, 
before the time arrives for carrying out the work, effect shall have 
been given to the provisions in the company’s lease relating to the 
construction of these lines for electric traction. The estimates 

rovide, however, for rails of sufficient weight to permit of their 
being used for electric traction when that system has been adopted 
on the leased tramways. Those of the new lines which will be con- 
nected with the County Council tramways, or which being for the 
present detached from either undertaking, could be worked inde- 
pendently of any other system of tramways, are proposed to be 
constructed for some method of electric traction to be approved by 
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the Board of Trade. The consideration of the report, which recom- 
mended the Council to apply for powera to construct the above- 
mentioned lines, was adjourned for a week. 

After a long discussion, the London County Council this 
week resolved to apply for powers in the next session to 
construct various tramways north and south of the Thames of a 
total length of 28 miles. Tne expenditure involved by the 
proposals, including the widening of streets, is estimated at 
£2,026,500. It is proposed to construct the lines on the north 
of the Thames for horse traction, and those on the south for 
electric traction. 

The London United Tramways Company made experimental 
trial runs over the extended portion of their line between Kew 
Bridge and Hounslow on Tuesday. This part of the system is 
expected tu be opened to the public on July Ist. 


Mersey.— It is stated in a Liverpool paper that it is now 
practically certain that the Mersey Railway will be worked by 
electricity by January, 1903. 


Middlesex.—The inquiry by the Light Railway Com- 
missioners for the new County Council scheme will take place at the 
Town Hall, Hounslow, on July 22nd, so far as the proposals affect 
Acton, Haling, Brentford, and Chiswick. 


Northfleet,—The D.C. is asking the National Electric 
Traction Company what isthe minimum number of units it would take 
from the Council for the trams; also whether that Council is also to 
be asked to supply energy for the Swanscombe extension. 

The National Company is applying to the Board of Trade for 
. approval to the transfer of the undertaking from that company to 
“The Gravesend and Northtleet Electric Tramways, Limited,” in 
cousideration of the sum of £16,664, payable as to £11,064 in cash 
and as to £5,000 in fully paid-up shares of the last-named company. 


Oldham.—The Electricity Committee last week had again 
before them the resolutionof the Tramways Committee requesting the 
former to place the installationof plant being laid down at the station 
at theserviceof the latter. The matter was previously adjourned for 
the purpose of allowing the electrical engincer to supply further 
information as to the capabilities of the station. This was now 
supplied, and showed the Committee to be in a less favourable 
position than was at first thought. After a lengthy discussion it 
was decided to put all the surplus energy which was not required 
by present consumers at the service of the Tramways Committee for 
traction purposes. It was also decided not to take on any more 
new customers for electricity at present. The station will be 
worked to its fullest capacity, and should a breakdown occur a 
section of the tramways will be temporarily stopped, the Com- 
mittee being of the opinion that present consumers should not be 
interfered with in respect to their supply. We are informed that 
the above resolution will mean a loss of new orders for at least 18 
months. If this be true, it is to be deeply regretted and is a 
lamentable state of affairs. Excavations are now going on at the 
Greenhill site for the new station. 


Rowley Regis,—At the last C. D.C. meeting it was stated 
that the British Electric Traction Company intends constructing a 
tramline from Dudley through Rowley to Blackheath. It is also 
proposed to make a line from the tramway at Old Hill to Oldbury, 
and communicating with Dudley and Birmingham. It was 
resolved that the Council would not in any way join the Dudley 
scheme for a line through Rowley to Blackheath. 


S. E. R. and Monorail.— The S.E.R. secretary says 
that, although a monorail scheme bis been before the engineer at 
different times, the project mentioned in our last issue has not been 
under the consideration of the directors. 


Sunbury.— At the meeting of the U. D. C. on Monday, it 
was decided to oppose the Middlesex County Council's light railway 
scheme on the following principal grounds :— 


1. That the proposed time of completion of the work should be altered from 
five to two years, and the penalty for non-completion should be the same as that 
applying to the L.U.T. scheine. 

2. That at various points along the proposed route from Park Road to the 
Shears Inn it would be necessary to widen the Staines Road in order to lay a 
double line. 

3. That the proposed passenger fares should be altered to ld. a mile. 

4. That purchase clauses should be inserted, allowing purchase by the local 
authority in 25 years (as suggested to apply to the L. U. T. scheme). 

It was also decided to oppose a similar scheme of the London 
United Tramways, Limited, on the following grounds:— 

1. That the Middlesex County Council propose to continue their double line 
to Staines, while the company do not propose to bring their line in this direction 
farcher than the corner of Park Road. 

2. That the line of the company would turn at Park Road into Hanworth 
parish, and that tbis line should instead be continued to Sunbury Cross. 

3. That tbe double line in Park Road could not be constructed without 
widening Staines Road at various points. 

4. That the company only proposed to lay single lines in places where the 
County Council scheduled double lines. 

5. That the fares for passengers should be altered to ld. a mile. 

The Council will be represented by counsel at the Commissioners’ 
inquiry at Hounslow on July 22nd. 


Thanet.—4A Board of Trade inquiry was held at Margate 
last week by Major Pringle, R.E., into the recent accidents which 
have occurred on the Isle of Thanet electric tramways. 


Tramways and Light Railways Association.— The 
annual dinner, it has now been arranged, shall be held in Glasgow in 
September. Mr. A. H. Gibbings's paper, to be read before the B.A. 
will be entitled "The Carriage of Goods over Electric Trolley 


Systems." The official circular of the Association for June announces 
the acceptance of the invitation given to the Union Internationale 
Permanente de Tramways in July (1st to 4th), 1902. 


Wolverhampton. — The Lorain Steel Company 
(America) has sent a cablegram stating they are willing to accept 
the contract to lay down their surface-contact system in connection 
with the Corporation tramways “with certain verbal alterations.” 
A meeting of the Tramways Committee will be held to consider the 
matter. 

The British Electric Traction Company is about to reconstruct 
the tramlines from Willenball to the Wolverhampton boundary. 


Woolwich and Greenwich.—The Borough Councils are 
both opposing the application of a private company for light railway 
powers to construct a line to Eltham and Bexley, and the London 
County Council, which will ultimately acquire the existing tramlines 
to Woolwich and Greenwich, has been asked to prepare an extension 
scheme in the directions named. 


———M 
TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—The committee reported having 
received a letter from Mr. J. E. Dell stating that the South- 
wick Urban District Council had passed the following resolu- 
tion, viz.:—''That the request of the Brighton Corporation for 
permission to construct overhead telephone circuits in this district 
be granted, provided all wires crossing the tramway be taken under- 
ground, that the maximum charge to a subscriber in the district does 
not exceed £5 10s. per annum, and also that in no case shall a larger 
sum be charged in this district than in Brighton." Councillor 
Carden wrote requesting the committee to consider the desirability 
of making an application to the Postmaster-General to include 
Hayward's Heath within the area, and suggesting that inquiries 
should be made of the Urban District Council of Hayward’s Heath 
as to whether they would support such an application. The town 
clerk was instructed to communicate with the Urban District 
Councils of Hayward’s Heath and Cuckfield asking them if they 
were desirous for their districts to be included in the Brighton 
telephone area, and in the event of their being so, whether they 
would support the necessary application by the Brighton Corpora- 
tion to the Postmaster-General. The Town Council resolved that 
the terms of the Southwick Urban District Council be deferred for 
further consideration, and that Mr. Bennett be requested to prepare 
a map showing an extension of the Brighton area to embrace Hay- 
ward's Heath and Cuckfield and the adjoining rural districts, 
including Lindfield and Wivelsfield, also that the Postmaster- 
General be asked if he would be prepared to extend the Brighton 
telephone area so as to include the Urban Districts of Hay ward's 
Heath and Cuckfield and the adjacent rural area. 


Cable License.—The Board of Trade will consider next 
month an application from the American Telegraph and Cable 
Company aud the Western Union Telegraph Company for the 
renewal of their license for maintaining and using telegraph cables 
from America at Sennon Cove, Cornwall. 


Consumption in the Post Office.— The reply given by 
the Secretary to the Treasury to the request of Sir Walter Foster, 
M.P., reported in our last issue, has caused considerable disappoint- 
ment and not a little surprise. “It would be difficult," said Mr. 
Austen Chamberlain, “to give all the details referred to, but it may 
suffice to say that the average annual number of deaths from 
phthisis in the past three years was 47, and the average number of 
established officers (men) in the United Kingdom in those years was 
52,146, showing a death rate of 9 per 1,000 living. He had not been 
able to obtain the figures for women, but he believed their mortality 
was considerably lower." In reply to further questions, Mr. A. 
Chamberlain said he would submit to the Postmaster-General the 
desire that the details should be included in the annual report. The 
question of superannuations was lost sight of altogether in the 
reply. The medical journals express grave dissatisfaction at this 
reply. We understand that the matter will form the subject of a 
paper to be read in the Section of State Medicine at the British 
Congress on Tuberculosis, which takes place in London on July 22nd 
and the five following days. The author of the paper has collected 
a large mass of statistical detail from official and unofficial sources, 
and has also received very valuable assistance from Dr. Mignot, 
surgeon to the French Postal Administration, who was a member of 
the French Commission on Tuberculosis, and was instructed by M. 
Millerand, the French Minister of Commerce, to draw up a report 
on Tuberculosis in the French Post Office, and the means to be 
adopted for its prevention. It is felt to be a matter that deserves 
more than the meagre attention it now receives in the report of the 
Postmaster-General, and in the hygienic regulations of the English 
postal department. 


New French Cable,—The Morning Pos! Paris corre- 
spondent states that the French cable from Tangier to Oran was 
opened for public use on June 23rd. He adds that the French 
colony of Tangier is congratulating itself on being freed from the 
necessity of using foreign cables. 


Police Telephone Service.—In the opinion of Mr. 
Ritchie, the present system of telegraphic communication between 
London police stations meets all police requirements. 
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New Telephone Exchange at Berlin.—On Friday, 
June 21st, the new chief trunk line exchange at Franzosiche 
Strasse, Berlin, for the exclusive interurban and international tele- 
phone communication, was opened. The system now in use means 
a considerable step forward in the development of telephony in 
Germany, for while up to now all trunk lines to Berlin terminated 
there, and could not be brought into connection with each other, the 
new trunk line exchange enables the combining of any trunk line 
wires, thereby providing the means of allowing telephonic inter- 
communication between not less than 17,000 towns all over 
Germany. This reorganisation naturally required an enormous 
amount of new work and reconstruction, and the whole of the work 
connected therewith was carried out by Messrs. Mix & Genest, 
Limited, of Berlin, by whom this line exchange has been specially 
designed. We understand that this exchange has had a preliminary 
trial at the trunk telephone exchange at Chemnitz, and we are 
informed that, during the short time of its introduction, it has 
shown such superior reliability, and such decided acceleration of 
service that the General Post Office decided upon its adoption ou a 
larger scale for Berlin, and has now also ordered the trunk line 
exchange at Magdeburg and Halle to be fitted up after the same 
plan. 


South African Telegraphs.— In his report on the local 
trade for 1900, the British Vice-Consul at Inhambane states that the 
telegraph line to Lourenco Marquez has been interrupted for long 
intervals during the past year, and for all practical purposes the 
line is useless to business men, as it is impossible to depend upon 
it, aud this state of things will continue until the much-needed iron 
posts are exchanged for the present rotten wooden posts. A new 
telegraph lines is about to be commenced to the north from Maxixe, 
on the other side of the Bay, vid Marrombéne, Massinga and 
Villanculos. Eventually this line will probably be continued as 
far as Beira, but unless iron poles are employed as supports for the 
wires, it will be as unreliable as the present line to Delagoa Bay. 


Submarine Telephonie Experiments.—The J/orniny 
Post Paris correspondent states that at Calais on Saturday M. Maiche, 
an electrical engineer, succeeded in transmitting a telephonic 
message with perfect distinctness through a submarine cable 600 
kilometres long. 


Telegraphic Communication between Italy and 
England.—Reuter's correspondent at Rome says that the Italian 
Government has proposed to Parliament to vote a credit enabling 
it to lay two bronze wires from Genoa and Milan respectively to 
the French border, by means of which telegraphic communication 
between Genoa and London and Milan and London can be estab- 
lished. The same Bill proposes also a credit of 51,000 lire for the 
construction of an international telephone line between Italy and 
Switzerland. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. 


Latakia-Cyprus .. .. June 20, 1899 .. 
Para-Maranham . March 1, 1900 


REPAIRED. 


Gibraltar-Tangier .. June 11, 1901 June 18th | 
LANDLINES :— 

Bolama Bissao . .. May 19, 1901 

Cayenne-Pinbeiro .. April 20, 1901 

FPekin-Kalgan . .. June 14. 1900 

Maimatchin-Kalgan . June 30, 1900 


lá June 18, 1901 : June 20th 


Tunbridge Wells Telephones,—In view of the coming 
municipal competition, the National Telephone Company is said to 
have announced that its terms will be reduced from £8 10a. to £4. 

It is further stated, we do not know with what truth, that the 
National Company intends giving an “unlimited service forld.aday.” 


Wireless Telegraphy.—Reuter’s Halifax, N.S., corre- 
spondent says that the Canadian Government is installing the 
Marconi wireless system in the Gulf of St. Lawrence, and the 
steamer 7'yrian has been dispatched to establish the first station at 
West Point, Anticosti. The Tyrian will also lay for the Govern- 
menta cable 22 miles in length connecting Belle Isle with the 
Government line to Quebec. This will be a great convenience for 
steamers bound up the River St. Lawrence. 

Tue Daily Mail correspondent at Ostend stated under date June 
24th :—“ It is understood here that owing to climatic and other 
hindrances the Marconi wireless telegraph plant used by the Army 
in South Africa has not turned out an entire success. The British 
attaché for Belgium and the Netherlands, Colonel €. a Court, 
acting under instructions from his Government, has consulted M. 
Guarini, who, as a result of his wireless telegraphy betwecn Hrussels, 
Mechlin, and Antwerp, now holds the record for the land system. 
A special commission, consisting of Major Carr and Captain 
Speranza, has been to Brussels to see M. Guarini, who has arranged 
a special adaptation of his retrausmitter for Army purposes." 

The Zins states that the Admiralty have just ordered 54 sets of 
wireless telegraphy gear, to be made according to their own 
specitications and system. The work, which has been divided 
among Messrs. Siemens Bros, Messrs. Newton, and Mr. H. W. 
Sullivan, is to be completed within three months. The Central News 
says that the delicate part of the work has been placed with Mr. 
Sullivan. 

The Standard correspondent at Berlin says that the result of the 
inquiry, made by order of the German Postmaster-Gencral, into the 
various systems of wireless telegraphy, is that the Schäfer system 
is pronounced to be superior to all others, owing to its simplicity 
and great sensitiveness. The report concludes as follows :— 

From the beginning of last April extensive experiments have 
been made at Bremerhaven with the Schüfer system of spark tele- 
yraphy. The Imperial Telegraph Administration sent an official, 


Moulmein-Bangkok  .. : i 


specially trained in receiving telegrams by the sound, to take part 
in the experiments, and the North-German Lloyd lent its steamer 
Secadler. The results were a perfect communication between the 
coast station near Bremerhaven and the ship, which steamed as far 
as Meyers Reef, a distance of 24 kilometres from Bremerhaven. 
The experiments justified the hope that satisfactory communication 
between Bremerhaven and Rothersand, a distance of 42 kilometres, 
may be achieved. The telegrams are received with a telephone. 
a signals can, however, be transferred to a Morse apparatus if 
esired. 

" From the present state of spark telegraphy in Germany, it may 
be said that the German systems can completely replace the Marconi 
one; but the incompleteness of practical experiments prevents any 
real decision as to the best German system.” 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Bermondsey.—July 1st. The Borough Council wante 
tenders for electricity meters, demand indicators, and main fuses. 
See “Offcial Notices June 7th. 


Birkenhead.—July 16th. The Corporation wants ten- 
ders for 15 electric car bodies, also equipments, trucks and trolleys. 
See “Oficial Notices” June 21st. 


Bradford.—July 4th. The Corporation wants tenders 
for electric motors (enclosed) of 44, 7, and 10 H.P. See Official 
Notices " June 21st. 


Brazil.—July 8th. 'The Foreign Secretary has received 
a despatch from H.M. Consul-General at Rio de Janeiro, stating 
that tenders are invited by the Brazilian Government, to be re- 
ceived not later than July 8th, for the supply of electrical machinery 
for the hoisting and transporting of locomotives at the Engenho de 
Dentro Works. Some particulars may be examined at the Com- 
mercial Department of the Foreign Office. 


Brecon.—August Sth. Tenders are invited for elec- 
trically lighting the Brecon and Radnor Joint Asylum now erecting 
at Talgarth. See Otticial Notices " to-day. 


Cleckheaton.—July 6th. The Council warts tenders 
for Lancashire boilers, economiser, condenser, pumps, Meldrum's 
furnaces, balancers and boosters, battery, cables, switchhoards and 
travelling crane. See “Official Notices " to-day. 


Colne.—July 5th. The Technical Committee wants 
tenders for a 6 B.H P. “protected” motor, &c. See “Ofcial 
Notices " to-day. 


Darlington.—July 16th. “Free” or “assisted” wiring 
proposals are wanted by the E.L. Committee. See “Ofcial 
Notices " June 21st. 


Dublin.—July 1st. The Corporation wants tenders for 
wiring and fitting for fire signalling apparatus, switchboard, internal 
wiring and fire alarm bells, in connection with the new district 
„ station, Upper Dorset Street. Tenders to the City 

all. 


Dudley.— July 6th. The E. L. and T. Committee wants 
tenders for a steam engine and dynamo. See Official Notices 
June 21st. 


Durham. — June 29th. The Brandon and Byshottles 
U. D.C. is inviting tenders for poles, lamps, &c., for the public 
electric lighting of the West Ward. Tenders to Mr. J. G. Wilson, 
5, North Bailey, Durham. 

Erith, — July 1st. The U.D.C. wants tenders for 
Lancashire boilers, economiser, pumps, piping, condensing plant, 
steam alternators (high speed engines, three-phase alternators), 
switchboard, crane, transformers, sub-stations, mains and road work, 
arc lamps and posts, and station lighting. See Official Notices 
June 7th. 


Exeter,—June 28th. The Council wants tenders for 
water-tube boilers, steam alternators, switchboards, coaling apparatus, 
tanks, &c. See Official Notices" May 10th. 


Italy. — June 30th. The municipal authorities of 
Pacentro (province of Aquila, are inviting tenders until the 30th 
inst. for the establishment of a central station in the town for 
public and private lighting purposes. 

Rirkealdy.—July 20th. The Corporation wants tenders 
fur feeders, mains, road work, and arc lamps. See Official Notices 
to-day. 


Manchester.—July 1st. The Tramways Committee 
wants tenders for rail bonds. See Official Notices June 21st. 


Mansfield.—July 12th. The Corporation wants tenders 
for Lancashire boilers, stokers, pumps, economiser, Z00-Kw. steam 
generators, motor transformers, condensing plant, switchboard, 
battery, crane, mains, are lighting, meters, and workshop equip- 
ment. See ‘ Official Notices June 7th. 


Nelson.—July 1st. The Corporation wants tenders for 
steam engine and dynamo, balancer, Lancashire boilers, pumps, 
economiser, condenser, piping, cables, and switchboard for electric 
lighting and traction. See "Official Notices" June 21st. 
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Pontypridd.—July 23rd. The Guardians want tenders 
for electric lighting at the Union Workhouse, Infirmary, and other 
buildings.  Particulars from, and tenders to, Mr. W. Speckett, 
Clerk, Union Offices. 


Poplar.—. July Ist. The Electricity Committee wants 
tenders for condensing plant. feed pump, piping, &c. See Official 
Notices " June 21st. 


Poplar.—July 2nd. The Electricity Committee wants 
tenders for multiple core lead-covered feeder and network cable 
and accessories. See “Official Notices June 14th. 


Russia.—The Board of Trade Journal says that the 


Municipality of Mariupol is still open to receive tenders for the 
construction and working of an electric tramway, and the installa- 
tion of electric light in that town. Some particulars may be ex- 
amined on application at the Commerciai Department of the 
Foreign Office, any day between the hours of 11 a.m. and 5 p.m. 
The British Vice-Consul at Kertch also reports that the contract for 
electric lighting and tramways in that town has not yet been given 
out. Some particulars may be examined at the Commercial De- 
partment of the Foreign Office as above. 


Shoreditch,—July 10th. The Borough Council wants 
tenders for ewitchboards and instruments for ita stations and sub- 
stations. See ‘ Official Notices " to-day. 


Southwark.—July 10th. The E.L. Committee wants 
tenders for two new panels for the main switchboard. See 
“Official Notices " to-day. 


Spain.—July 9th. Tenders are being invited until July 
9th, by the Municipal authorities of Riaza (Segoria proviuce). for 
the concession for the electric lighting of the town during a perio: 
of 20 years. Tenders to be sent to El Secretario del Ayuntamiento 
de Riaza (Segoria’, whence particulars may be obtained. 


Spain.—The Municipal authorities of Cacabelos ( province 
of Leon), have just invited tenders for the concession for the electric 
lighting of the town during a period of 20 years. 


Spain.—The Bourd of Trade Journal says that the 
Madrid Gazette of the 16th inst. contains a notice inviting proposals 
under certain conditions to be sent in within GO days for the 
establishment and workiog of a municipal electrical power house in 
Cadiz. The //a:ettes containing the above notices may be seen at 
the Commercial Intelligence Branch of the Board of Trade, 50, 
Parliament Street. S.W. 


Stepney.— July 1xth. The Borough Council wants 
tenders of steam and other pipe works, paper cables, conduits, &. 
See Official Notices " to-day. 


Sweden.—The Municipal authorities of Wisby are at 


present inviting tenders for the establishment of a central electric 
lighting station in the town. 


West Hartlepool.—Julv 3rd. The Corporation wants 


tenders for single cables. See “Official Notices " June 21st. 


CLOSED. 


France.— The French Post and Telegraph Authorities 
in Paris have just placed a contract to M. Grammont, of Pont-de- 
Cherug (I:ére , for 20 kilometres of lead-covered telephone cable. 


Molland.—Tenders were lately invited by the South 
Holland Electric Railway Co., of The Hague, for the supply of 
3,600 tons of steel raila. Twelve concerns competed for the order, 
the lowest tender being that of the Rheinische Statlwerke 
Gesellschaft, of Ruhrort, Germany, who quoted 59j fl. per ton 
delivered in Rotterdam. Messrs. C. Cammell & Co., of Sheffield, 
were the next lowest, their price being CO fl. 


Poplar.—The Hart Accumulator Co. is to supply a new 
storage battery for the electricity works at £1,200, and £90 for five 
years of maintenance. 


Spain.—The Barcelona Tramways Co. have placed a 
large order for masts required in connection with the electric 
tramways of the Société Francaise de Tubes, of Louvroil, France. 


o^ — 


FORTHCOMING EVENTS. 


Friday, June 28th.—5 pm. At Wheatstone Laboratory, King's 
College, Physical Society Meeting. “The Effect of a 
a High Frequency Oscillatory Field on Electrical 
Resistance," by Mr. S. A. F. White; The Spectrum of 
Cyanogen,” by Mr. E. C. C. Baly and Dr. H. W. Syers. 
Thursday, July 4th.—At 830 pm.  Rontgen Society. Annual 
general meeting at 20, Hanover Square. Mr. G. 
Bowron will show an Oscillometer for measuring the 
Current and Oscillations iu the secondary circuit of 
an induction coil or similar apparatus. 


NOTES. 


With the Institution of Electrical Engineers in 
Germany.—Those members of the Institution who elected 
to travel in company assembled on Saturday last at Liver- 
pool Street station with the ladies who are taking part in 
the tour, and proceeded by special train to Harwich ; the 
passage to the Hook of Holland was, happily, most. 
favourable, the sea being as smooth as could be wished. The 
last section of the journey—that by train from the Hook to 
Hanover—was the least enjoyable, owing to the heat and dust, 
and afforded but a poor preparation for the functions which 
were to follow. Soon after their arrival in Hanover the party 
paid a most interesting visit to Messrs, Korting’s works, 
calling at the City Electricity Works on their way back. 
Finally, the visitors were entertained at a banquet given by 
the city of Hanover in their honour in the most handsome 
and sumptuous manner. On the following day (Monday) 
the party visited the central electrical station of Berlin, 
and were treated to an interesting demonstration of the 
Nernst lamp by their hosts for the day—the A.E.G., well 
known to British engineers through their London repre- 
sentatives, the Electrical Company. A high-pressure 
station and a sub-station were afterwards visited. 
In the evening the A.E.G. held a reception at the 
Exhibition of Life-saving Apparatus and Fire Protection, 
and the guests were entertained to an excellent supper 
and an interesting display of fire drill, On Tuesday Messrs. 
Siemens and Halske took the party by steamer to their 
extensive cable works, and afterwards to their dynamo 
works at Charlottenburg, luncheon being served en route. 
The party then divided, a number going to the Imperial 
Telephone Exchange, while the majority inspected the experi- 
mental high-speed railway and the Wannsee Electric Rail- 
way—altogether an extremely full and most interesting 
day s work. 


Presentations,—A meeting of the outdoor employés of 
Messrs. Drake & Gorham's Manchester branch took place 
last week, when Mr. William Cotsworth was presented with 
an address and handsome silver salver on the occasion of his 
resignation to take up important electrical undertakings for 
the Calico Printers’ Association, Limited. 

On June 21st. the staff of the Leeds Electric Lighting 


Department presented Mr. A. C. Ivimy, the mains super- 


intendent, with a valuable timepiece on the occasion of his 
marriage. The chief engineer, Mr. H. Dickinson, in making 
the presentation, referred to Mr. Ivimy's long connection 
with the department, he having been connected with it since 
the commencement of the undertaking. 

On 22nd inst. Mr. Vesey Brown was presented with a 
handsome tobacco cabinet by the staff of the Lincoln 
electricity works, on the occasion of relinquishing the chief 
engineership. 

Prior to his departure from Cape Town on a brief holiday 
in the old country, Mr. G. B. Stacey, of the Eastern 
Telegraph Company’s local station, was presented by his 
colleagues with a piece of plate, as a slight token of their 
esteem. The presentation was made by Mr. J. C. Evans, 
who incidentally mentioned that Mr. Stacey had been very 
hard worked lately and needed a rest. He trusted that the 
temporary retirement from active service would do him 
any amount of good, and soon restore him to health and 
strength. 


Cranes for the Westinghouse Works.—Messrs. Craven 
Bros., Limited, of Manchester, have received an order from 
the British Westinghouse Electric and Manufacturing Com- 
pany, Limited, for eight electrically-driven overhead travel- 
ling cranes for their new workshops in Trafford Park. This 
is said to be first important order placed with an English 
firm for any part of their equipment at Trafford Park. 


Technical Education.—The Technical Education Board 
of the London County Council is making arrangements at 
the Poplar Technical Institute for giving practical instruc-. 
tion in the uae of nautical instruments, and in marine engi- 
neering. Practical classes will be conducted in electrical 
engineering, especially in connection with ship lighting. 
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The Civil Engineers’ Conversazione, — The animal 
conversazione of the Institution of Civil Engineers took 
place in the well-known building at Great George Street on 
the 19th inst. Everything possible was done for the enter- 
tainment of the guests. Instrumental music was discoursed 
by the string band of the Royal Artillery, and vocal music 
under the direction of Mr. William Coates. A magic 
lantern exhibition of views illustrating a tour round Kan- 
cheujinga, in the Himalayas, was given by Mr. E. J. Gar- 
wood ; followed by projection on the same screen of views 
of the Great Nile Dam by Sir Benjamin Baker. During 
the evening the telegraphone, the telautograph, and the elec- 
trophone amused and interested the guests to a degree only 
equalled by the disgust with which their barbarous names 
are viewed by the grammarian. A fine loan exhibition of 
paintings and drawings were on view on the walls of the 
rooms and corridors of the building. A considerable number 
of engineering models and scientific apparatus were also on 
view. Models of the Jurbinia’s and of the Viper's engines 
(in action) were exhibited by the Hon. C. A. Parsons, which, 
owing to the extraordinary speeds attained by vessels fitted 
with the steam turbine, excited a good deal of interest. The 
action of the Schattner electric prepayment meter was 
clearly shown by the model exhibited by Mr. Wallis-Jones; 
a humane feature of this invention is that it turns the 
consumer's lights half down as a warning to him to find 
another coin. An electrostatic system of measuring alter- 
nating currents was exhibited: in action by Mr. Addenbrooke. 
Mr. de Segundo exhibited an interesting model for controlling 
the speed of the jet water turbine. Mr. Chaney, of the 
Standards Department, Board of Trade, showed a number of 
metric standards and instruments for testing the accuracy of 
standards. Our want of space prevents us mentioning many 
other exhibits equally worthy of notice. 


— 


A Chance for Investors. — A correspondent who is 
acquainted with a little country village of about 120 honses, 
chiefly workmen's, but including the Squire's Hall, and 
several others larger than the average, with three places of 
worship, sends us a rough plan of the neighbourhood show- 
ing its compactness, He adds: There is a gas works, but 
the company is at its last gasp. The mill owner would, I 
believe, grant facilities at a moderate charge for water-power 
in the mill: a very little expense need be incurred to put 
down electric power, and so far as I am aware, there is 
plenty of power for all purposes at all times of the year. 
The place will not grow, for local reasons. Overhead bare 
mains could be used. I wish to know whether anyone would 
he willing to invest capital in a lighting scheme for this 
place, as, if so, I would be glad to be put into communica- 
tion with an intending investor. I can give full particulars 
if anyone feels sufficiently interested." 


Personal.—The Lighting Committee at Brighton having 
reported that Mr. C. Fowler was returning from South 
Africa after serving in the war, the terms of his engagement 
as assistant engineer were considered. The town clerk 
reported that Mr. Fowler was entitled under the terms of 
his agreement with the Corporation to be kept on until 
March 2nd, 1902, at the salary of £350 per annum. Mr. 
Wright, the consulting engineer, was instructed to arrange 
for Mr. Fowler to resume duties on his return to Brighton. 

Mr. George Carter, of St. Helens, has been appointed 
resident electrical engineer at Heckmondwike. 

The deputy-controllership of the Central Telegraph office, 
London, which was rendered vacant by the death of Mr. 
Thomes Barlow, has been filled by the appointment of Mr. 
E. Trenam. Mr. Trenam held the position of chief superin- 
tendent for telegraphs at Manchester until November last, 
when he was appointed to one of the newly-created posts of 
traffic managers for telegraph business. 

Mr. J. W. Cawthra, borough electrical engineer at 
Swansea, has been appointed borough electrical engineer at 
South Shields, in place of Mr. Jeckell, who, as already 
Announced, goes to Coventry. 

Mr. J. C. Whiteley, late of Halifax, has been appointed 
chief assistant to Mr. H. M. Thomas, electrical engineer at 
the Huddersfield Tramways power station, 


t 


Appointments Vacant.—In consequence of the resigna- 
tion of Mr. O. M. Jonas, electrical engineer to the Dewsbury 
Corporation, the Corporation has decided to advertise for a 
successor at a salary of £250 per annum, advancing to £300. 
Mr. Jonas’s salary was advanced to £350 in January last. 
A switchboard attendant is wanted for Devonport Corpora- 
tion electricity works. The Ealing D.C. wants a clerk for 
its Electric Lighting Committee. An assistant lecturer and 
demonstrator is wanted in the electrical engineering depart- 
ment at the Croydon Polytechnic. A resident electrical 
engineer is wanted for Swansea. . 


Cylindrical Boilers in the Navy.—From the Pall 
Mall Gazette “Service Notes" we quote the following :— 


As a contribution to the present controversy regarding boilers it 
is worth while to record a recent performance of the second-class 
cruiser //ermione, fitted with cylindrical boilers. The story is told 
by a correspondent of the Naval and Military Record. The 
Hermione was at Hong Kong when, at 10 o’clock at night, the order 
was received to have steam up for full speed’ by six o'clock the 
following morning. Two of the boilers were empty and open; the 
fire bars were out of four of the furnaces; one boiler was ia use for 
auxiliary purposes; five of the boilers were completely full of 
water; no fires were laid; the main condensers were empty; and 
important portions of the gear were in the dockyard for repair. 
By a quarter past 10 the full steaming watch for eight boilers had 
mustered below. The missing gear was fetched from the dockyard 
in a half-finished condition, and fitted in the best way possible 
under the circumstances. Everything needful was carried out as 
quickly as it could be. By midnight the centre fires were lighted 
in all boilers. At a quarter past five the engines were moved with 
steam from all eight boilers. Thirty-five minutes later the ship 
was under way. By seven o'clock she was making about 163 knots, 
and she covered 448 miles in 25 hours, making an average of 
18 knots for the greater part of the journey, though at times she 
exceeded that by a knot. Surely this is & tribute to the merit of 
the, cylindrical boiler as well as to the smartness of the crew. 


Manchester Supply Difficulties,— The difficulties of 
the Manchester electricity department have been increased 
by the fact that manufacturers and others who have made 
application for the current and been refused will in future 
take action in order to compel the Committee to supply. 


Society of Arts.—The Council have awarded the 
Society's silver medal for the following readers of papers 
during the Session of 1900—1901 :—Fritz B. Behr, for 
„The Proposed High-Speed Electrical * Monorail’ between 
Liverpool and Manchester”: Guglielmo Marconi, for 
* Syntonic Wireless Telegraphy "; Lieut. Carlyon W. 
Bellairs, R.N., for “ The Coal Problem : Its Relations to the 
Empire." 


Obituary.—The death is recorded, on June 13th, of 
Mr. G. T. Watkins, local manager of the Deptford district 
of the National Telephone Company. 


— — M — ee — 


CITY NOTES. 


The British Electric Traction Company. 


THE directors’ report to be presented to the fifth ordinary general 
meeting to be held at Hamilton House, Victoria Embankment, E.C., 
on Thursday July 4th, reads as follows: —“ The directors beg to 
submit their report and statement of accounts for the year ended 
March 31st, 1901. The profits, including £43,783 18s. 10d., brought 
forward from last year, amounted to £157,382 178. 7d. This does 
not take into account the premiums, amounting to £128,855 2s. 5d. 
received in respect of new share and debenture capital, and which 
have been carried direct to reserve. After deducting the proportion 
of general expenses chargeable to revenue, and also the expenses 
incurred in connection with schemes not proceeded with and written 
off, contributions to superannuation fund and interest on debenture 
stock, there remains a net profit of £116,917, which the directors 
propose should be applied as follows :— 


Reduction of goodwill account .. vs gs $3 .. £2,500 0 0 
Reduction of licenses and testing of new systems account 2,500 0 0 
Reduction of furniture account .. — . : EN 806 14 6 
Dividend at the rate of 6 per cent. per annum on the pre- 
ference shares for the year ended March Bist, 1901, in- 
cluding the dividend paid to February 15th, 1901, and 
pro-ortion of dividend payable August 15th, 1901, accrued 
to date - ix 805 zs es a . . 34,256 7 11 
Dividend at the rate of 12 per cent. per annum on the 
ordinary shares for the halt-vearended March 81st, 1901, 
making with interim dividend at the rate of 6 per cent. 
per annum, paid for the half-year en ed Sep ember 30th, 
190°, a rotal distribution of 9 per cent. for the year 55,800 12 0 
Carried forward to next account.. " x Ks 21,457 5 7 
£116,917 0 0 


= — — — - 


r 


6 ̃—— — ́ . .— ..... ES E EE E DU QI NM DEN I ME NER IM IK IST E TT SPC E EE EEE EED 


vol. 48. No. 1,331, Juxz 28, 1901.] 


THE ELECTRICAL REVIEW. 


1121 


A large part of the capital expenditure on construction of new 
lines and other works has only lately commenced to earn revenue, 
over 45 miles of new or reconstructed tramways aud light railways 
having been opened for traffic since the interim report to the share- 
holders in November last. In accordance with the intention 
expressed in the last report, the directors issued in June, 1900, 
15,000 ordinary shares and 10,00) preference shares to the share- 
holders at the price of £13 per ordinary share and £11 per pre- 
fcrence share. In February last 30,000 preference shares were 
offered to the public, at the price of £11 10s. „ and were fully sub- 
scribed. This issue was guaranteed jointly by Messrs. J. S. Morgan 
and Co. and the Electric and General Investment Company, 
Limited, without commission, in consideration of an option given 
to them by the company to call for allotment of the whole or any 
part of the unissued share capital of the company during the period 
of eight months from February 15th, 1901, upon the following 
terms :—(a) As to preference shares (ranking for dividend with the 
preference shares previously issued) at the price of £11 10s. per 
share, together with an additional amount equal to the accrued 
dividend on an existing preference share; (^) as to ordinary shares 
at the price of £13 per share, less a deduction at the rate of any 
further dividend paid upon the existing ordinary shares of the com- 
pany for the year ending March 31st, 1901, unless such option 
should have been exercised prior to the declaration of such dividend. 
A further 2,074 ordinary shares have been issued as fully paid up to 
the holders of 15,555 ordinary shares of the Brush Electrical 
Engineering Company, Limited, in exchange for their shares in the 
Brush Company. There has also been issued £250,000 5 per cent. 
perpetual debenture stock. The total premiums received in respect 
of these issues, after deducting the expenses, amount to £128,855 
28. 5d., and the whole of this amount has been added to reserve, 
which now stands at £338,520 13s. 4d. The subscribed share and 
debenture capital is now :— 

£620,110 in ordinary shares of £10 each. 
£900,000 in 6 per cent. cumulative preference shares of £10 each. 
£000,000 5 per cent. perpetua! debenture stock. 


42,120,710 


Of the authorised share capital there is at present unissued 37,926 
ordinary shares of £10 each and 10,000 preference shares of £10 
each, but Messrs. J. S. Morgan & Co. and the Electric and General 
Investment Company, Limited, have signified their intention to 
exercise their option to take up the whoie of the unissued capital. 
The issued capital will then be £2,000,000 in shares, and £600,000 in 
debenture stock, with power to the directors to issue a further 
£400,000 in debenture stock. 

The total amount expended under the head of contracts and 
undertakings, after deducting the cost of undertakings transferred, 
and after writing off expenses incurred in respect of schemes not 
proceeded with, but including a proportion of general expenses, is 
£626,333 133. lld., made up as follows :— 


Expenditure and profit on works and undertakings for 
account of other companies .. 
Expenditnre on works and undertakings owned or ‘leased 


£835,335 2 7 


by the B. E. T. Company an4 for general stores 286,643 12 4 
Expenditure on negotiations, &c., in connection with 
schemes in course of development, and on Acts of 
Parliament, provisional orders, light railway orders, 
and other rights or powers secured or in course of 
promotion.. ` 8 ae zu re à 54,314 19 0 
£626,833 18 11 


The total expenditure under the head of investments, aftet 
deducting cost of securities sold, is £1,349,130 8s. 5d., and is made 
up as follows :— 


cost £102,901 10 8 
73,105 10 10 


Consols e 
Loans and advances to associated companies and others 
Mortgages debentures and debenture stock, and shares 
of associated and other companies (including £24,940 
in the B.E.T. (Pioneer) Co., Limited;  .. cost 1,178,128 7 4 


£1,849,180 8 5 


N.B.—There are certain contingent liabilities in respect to some of these 
investments. A portion of the Consols is deposited with the Paymaster- 
General and with loca] authorities in respect of Acta, provisional orders, &c. 


The British Electrical Superannuation Fund was duly established 
on July Ist last, but it is only since January Ist last that it has been 
a condition of service that all new members of the company’s staff 
shall join the fund. At the present date the membership is over 
60, while 23 associated companies and undertakings have signified 
their intention to contribute to the fund on behalf of their salaried 
staffs. In accordance with the powers conferred on the directors by 
the shareholders at the last ordinary general meeting, the sum of 
£1,117 14s. 10d. had been contributed by the company up to 
March 31st. The directors have had under their consideration the 
question of facilitating the best investment of sums set aside from 
time to time by the associated companies and undertakings, to 
provide sinking funds against eventual loss of capital upon com- 
pulsory purchase and for renewals of permanent ways and plants. 
The directors recommend the establishment of an associated sinking 
fund, to be under the control of trustees nominated by this company. 
The B.E.T. Company will deposit with the trustees interest-bearing 
securities sufficient to produce at specified dates a sum equal to the 
amount set aside, together with compound interest at a rate to be 
agreed, not exceeding 31 per cent. Arrangements will also be made 
with insurance companies under which associated companies 
desiring to have the additional security of an insurance company's 
policy can obtain the same, the rate of interest allowed in such 
cases being smaller. Mr. C. Shirreff B. Hilton has been appointed 


a director of the company, and Mr. J. S. Raworth has been appointed 
a managing director under Article 855 of the articles of association, 
with the title of technical director. The directors who retire this 
year are the Rt. Hon. Lord Rathmore and Mr. Charles S. Drummond, 
aud both are eligible for re-election. Messrs. Fred W. Smith & Co. 
retire, and offer themselves for re-election." 

Reports concerning the different companies in which the B.E.T. 
Company has an interest accompany the statement, and form a 
bulky appendix. 


List or INVESTMENTS AT Marca 81S, 1901. 


Share:. Debentures. 


Name of Company. At par value, 


£ 8. d. £ s.d. 
B.E.T. (Pioneer) Co., Ltd. sa 19,952 0 0 ` 
Birmingham and Midland Tramways, Ltd. = 101,420 0 0 
Buenos Ayres & Belgrano Tramways Co, n 500 00 
Birkdale and Southport Tramways Co., Ltd.. 1,600 0 0 ` 
British Thomson-Houston Co., Lt. 83,250 0 0 
Brighton and Shoreham Tramways Co., Ltd. 10000 00 
Bideford, Westward Ho! and Appledore i 
Railway Co.. : 86,510 0 0 7,900 0 
Brush Electrical Engineering Co ; Ltd. 57,4944 0 0 . 
Cork Electric Tramways & Lighting Co., Ltd. 14,170 0 O 2,000 0 
City of Carlisle Electric Tramways Co., Ltd. 2,000 0 0 
Dudley, Stourbridge and District Electric t 
Traction Co., Ltd.. ; 185,120 0 0h 
Electrical Power Distribution Co., Ltd. T 83,080 0 0 
Gateshead and District Tramways Co.. es 52,250 0 0 500 0 0 
Hartlepool Electric Tramways Co., Ltd. ... 40,260 0 0 
Immisch Electric Launch Co., Ltd. T 10,139 10 0 
Kiddermins:er and District : Electric Lighting 
and Traction Co., Ltd. ix js 80,460 0 0 
Leicester Tramways Co. . A" 2,329 0 0 
Mumbles Railway and Pier Co., Ltd. ae 2,000 0 0 
McKirdy & MeMillan, Limited .. -s E 8,750 0 0 
Nelson Electrio Tramway Co. 44830 0 0 
Oldham, Ashton and Hyde Electric Tram- 
way, Ltd... " 5,20 0 0 8100 0 0 
Potteries Eleotric Traction Co. 2 105,930 0 0 
Poole and District Electric Traction Co., Ltd. 14,670 0 0 
Rossendale Valley Tramways Co., Ltd.. 27,570 0 0 
Rothesay Tramways Co., Ltd. 2s 5,770 0 0 
South Staffordshire Tramways Co., Ltd. ie 150 0 0 47,350 0 0 
South Staffordshire Tramways. nn) 
Co., Ltd. 48,285 0 0 
Swansea Improvements and Tramways Co. . 213,650 0 0 £1,150 0 0 
Southport Tramways Co., Ltd. 17,270 0 0 
South Shields Tramway & Carriage Co., Ltd. 6,500 0 0 | 
Tynemouth and District Electric Traction : 
Co, Led. 83815 0 0 
Tramways & Light Railways Estates Co., Led. 5,002 0 0 
Wigan and Dist:ict Tramways Co., Ltd. è 2,9985 0 0 
Worcester Tramways, Ltd. 11.455 0 0 4,679 12 8 
Weston-super-Mare, Clevedon and Portis- 
head Tram ways Co. — 8,000 0 0 
Yarmouth and Gorleston Tramways Co., Ltd. 20,000 0 0 
1,239,427 10 0 . 74,579 12 8 
Thirty-two sundry other investments .. e. 18,09) 0 295 0 0 
1,257,517 10 0 74874 12 8 


€ Ó—— € M áÀ— ——Àu. 


— 


#1,332,92 9 8 


. . £1,173,128 7 4 
: 102,901 10 8 


£1,276024 17 7 


The above stand in the oompany 6 books at a cost of 
Add—Consols at cost. ; - : 


A portion of the consols is deposited with the Paymaster-General, and with 
local authorities, in respect of Acts, provisional orders, &c. 


United River Plate Telephone Company. 


THE report of the directors for the year ended March 31st state: 
that the gross receipts in sterling for the year in the River Plate 
were £109,540, as against £101,169 for the year before, and the 
working expenses in London and the River Plate, £55,514. After 
deducting debenture interest and interim dividends on preference 
and ordinary shares, and adding transfer fees and interest on 
investments, there remainsa profit of £34,929, to which must be 
added the sum brought forward from the previous year, leaving an 
available balance of £39,949. After writing off the whole of the 
cost of the last issue of preference shares and transferring the sum 
of £15,000 to reserve fund, the directors recommend that a final 
dividend of 44 per cent. be paid upon the ordinary share capital of 
the company, making, with the interim dividend paid in December 
last, a return of 7 per cent. for the year, and that the balance of 
£6,058 be carried forward. 


Prospectus. 


THE prospectus of the Urban Electric Supply Company appears in 
our advertisement pages to-day. The company, which exists for 
the purpose of carrying out electric lighting and tramway under- 
takings for a number of towns for which powers have already been 
obtained, has a nominal capital of £500,000 in 50,000 5 per cent. 
£5 preference, and 50,000 £5 ordinary shares. The works will be 
constructed by Edmundson's Electricity Corporation, Limited, the 
character of whoge past operations is perfectly familiar to readers 
of the ELECTRICAL Review, and Mr. F. E. Gripper of that com- 
pany is chairman of the Urban Electric Supply Company. Mr. 
F. H. Medhurst is consulting engineer of the company. The list 
closes to-morrow in an issue of 30,000 each ordinary and preference 
shares. We observe that a dividend of 5 per cent. on the preference, 
and & minimum dividend at the same rate on the ordinary shares, 
have been guaranteed until December 31st, 1910, by Edmundson’s 
Corporation. 
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Stock Exchange Notices.—The committee has appointed 
special settling days as under:—Thursday, June 27th. Charing 
Cross and Strand Electricity Supply Corporation, Limited—Pro- 
visional certificates (fully and partly paid) for £250,000 4 per cent. 
debenture stock. Wednesday, July 3rd. Ruston, Proctor & Co, 
Limited—Further issue of 10,000 shares of £10 each, fully paid, 
Nos. 25,001 to 35,000. The Committee has also ordered the under- 
mentioned securities to be quoted in the Official List:— British 
Columbia Electric Railway Company, Limited—Further issue of 
6,400 non-cumulative 5 per cent. preference shares of £10 each, fully 
paid, Nos. 38,601 to 45,000. Charing Cross and Strand Electricity 
Supply Corporation, Limited —Provisional certificates (fully paid) 
for £250,000 4 per cent. debenture stock. Ruston, Proctor & Co., 
Limited Further issue of 10,000 shares of £10 each, fully paid, 
Nos. 25,001 to 35,000. 


Coming Issue.—At the annual meeting of Messrs. 
Royce, Limited, electrical engineers, Manchester, powers were 
vested in the directors to make a public issue of 30,000 £1 cumulative 
preference shares for further extensions. 


Electric Construction Company.—The 4 per cent. 
debenture stock transfer books will be closed from 1st to 14th prox., 
and for the ordiuary and preference shares from 27th inst. to 
| 1th prox. 


Liverpool Overhead Railway Company.—Mr. James 
Barrow having resigned his position as & director, Mr. Harvey C. 
Woodward has been elected to a seat on the board. 


British Electric Traction Company.—The transfer 


books of the ordinary shares will be closed from 27th inst. to 10th 
prox., inclusive. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the woek ending June 
Jist were £447; corresponding week last year, £482; increase, £5. Total 
to date, £11,583, corresponding period last year, £10,542: increase, £1,011. 
Miles of track open, &4. 


Blackpool! and Fleetwood Tramways.—The receipts for the week ending June 
22d were £593: corresponding week last year, £693: decrease, £91. Total 
to date. £9,016; corresponding period last year, £9,402; decrease, £996. 


Bristol Tramways and Carriage Company.— The receipts for the week ending 
BEA. were £1,977: correrponding period last year, £3,201; increase, 


Central London Railway.—The receipts for the week ending June 22nd were 
£6,262; previous week, £6,299; increase, £23. Total receipts to date 25 
weeks), £155,082. Miles open, 6. 


City and South London Railway.—The receipts for the week ending June 
23rd were £1,900; corresponding week last year, £1,500: increase, £400, 
Total to date, £48,971; corresponding period last year, £82,235; increase, 
£16,730. Miles open, 43. 


Dovet Corporation Tramways.—The receipts for the week ending June 
32nd were £225 15s. 8d.: 5 week last year, 4216 28. 10d.; 
increase, £9 128. 10d. Total to dace, £4,614 bs. 84d.: corresponding period 
last year, £4,2-8 9s 64d.; increase, 4375 16s. 2d. Miles of track open, 8. 
Car miles run, 1901, 5,105 ; 1900, 5,021. Number of cars, 11. 


Dublin United Tramways Company.—The receipts for the week ending Jane 
21st were as follows:—D.U.T. Co., electrto cars, £3,934 Ss. Od.; D.S.C. Co, 
electric cars, £930 13s. 3d.; total, £4,765 1s. 8d.; corresponding week last 
year---D.U.T. Co., electric cars, £3,670 4s. 10d.; ditto, horse cars, £61 Is. 5d. ; 
D.S.D. Co., electric cars, £956 ls. 9d.; total, £4,687 Bs. Od.: incrense, 
477 13s. 8d.; aggregate to date, £102,679 104. 10d.; aggregate to dnte last 
year, £103,102 33. 10d.; decrease, £722 13s. Od. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Glasgow Corporation Trams.—The receipts for week ending June 22nd were 
ee 9s. 8d., compared with £9,773 193. 31. for the corresponding period 
axl your. 

Liverpool Overhead Railway. The receipts for the weck ending June 23rd were 
£1,572; corresponding week last year, £1,606; decrea e, £34. Total to date. 
£34,255; corresponding period last year, £35,820; iacrease. £3,465. Miles 
open, 6 miles 57 chain «. 


STOCKS AND SHARES. 


Wednesday Evening. 

Tue lassitude of summer is stealing over investment markets of the 
Stock Exchange, and the number of bargains diminishes daily. 'l'his 
is the cry of the broker as well as that of the jobber, and such being 
the case it is useful to discard our usual weekly gossip of the markets 
in tavour of the little retrospection which the end of the half-year 
naturally suggests, The period has been one of immense unrest at 
home and abroad. Few things have made for the happiness of the 
investor, whose holdings he has seen wane under the lead of 
consols and other of the most gilt-edged securities. War, and 
rumours of war, have brought their regular concomitant of dear 
money; with all the anxiety dependent upon that, aud the political 
atmosphere of unrest, has not failed to cloud the commercial sky. 
Therefore, we are prepared, at all events, to find no startling im- 
provement in our summary. 

But the figures shall speak for themselves. 


. We will take the 
Important electrical supply section first :— 


j \ 
i Price. i Price. 
Company: Ordinary shares. | Dec, 81, 1900. | June 28, 1901. fali (—). 


55 


— — 2 ˖ —— 


Charing Cross and Str. 


and .. 10 9% | — 

Chelsea es ra 63 6 — i 
City of London 94 9 | -à 
County of London .. ea 9 9 — 
Edmundson's .., a vx 43 5) + 7 
Metropolitan. E? $^ 124 14 +1} 
Notting Hill. is 15 l 16 : +1 

St. James’s and Pall Mall 154 } — 
Westminster ec ee . ^ 18 . | 1 | me à 


l 


The abnormal prices ruling during the latter half of 1900 for fuel 
and materials were responsible for a batch of somewhat disappoint- 
ing dividends. Only two or three of the supply companies suc- 
ceeded in improving upon the previous distributions, but the reports 
gave hopeful indications of better things when outside markets 
resumed more normal conditions. A capital sign that shareholders 


regard their electrical investments with confidence, is to be found 


in the fact that all the new issues offered by the various boards were 
fully subscribed. The number of new emissions, principally of 
Debenture stocks and Preference shares, has been large, but the 
demand for them proved that they were very acceptable, which is 
not always the way, by any means. 

The little electric railway market, after furnishing subjects for 
endless interest amongst all classes of the community, winds up the 
half-year very much as it started in the new century. For instance, 
Central. London Ordinary on December 31st, 1900, closed at 94, 
while the Preferred Half shares were 5, and the Deferred Halves 
44. We now find them unchanged, with the exception of the 
Deferred Half shares, which have risen a half notwithstanding all the 
pessimistic talk that was indulged in concerning the vibration 
question, the rolling-stock difficulties, and the extra burden 
imposed upon the earnings by a new issue of Debenture Stock. 
Waterloo and City began 1901 at 954; it is now 944. City and 
South London Stock dipped to 45 on the appearance of & poor 
dividend. This was nine points below the quotation six month- 
ago, but it has now recovered, and will finish the half-year in the 
neighbourhood of 56. The Underground stocke, despite such 
progress in the idea of electriücation, are stillleft severely alone by . 
the investor. Metropolitan Consolidated from 83 has fallen to 
75, but District Ordinary at 30 compares with 293, thanks in 
«ome degree to the harlequin-like appearance of Mr. Yerkes from 
Chicago. 

The telegraph companies' list displays several pointe of interest. 
First must be noticed the curious inflections that have taken place 
in Amazon 5 per cent. Debentures. The last dividend on these was 
paid exactly two years’ since, but the price kept about 87, until at 
the end of May it suddenly tumbled below 60. An equally rapid 
advance then took place, upon what grounds it is hard to ascertain. 
Glancing at the comparisons of the representative stocks, this is 
what we find :— 


--—- = — — — —— — — A — — — — — — 


Company: stocks or shares. 555 0 J NE an C 3 Sd 
Amazon Debs. .. Y oe STA 80 : -7 
Angio-American "A . 10} 1 — 

Do. “B”. - 98 99 +1 
Direct Spanish .. Vs T 4 8t -è 
Eastern. T T s 1884 1424 +4 
Eastern Extention .. — .. 111 189 — 
Great Northern. i T 83 8l — 
West India and Panama  .. of 4 — 
Globe Telegraph and Trust. 1 10 — 


—— ———À—— ————  — — 4 


i € ——— — — c — 


Violent speculations in American rails led at one time to a sbarp 


jump in Anglo “A,” which was languishing in disfavour after the 


reduction of the dividend from the 27s. per cent. paid last year to 
the 5s. paid a few months back. But the demand subsided after the 
crash in Yankees. ‘he Eastern division still suffers from the fears 
of what the all-British cable may bring about when its competi- 
lion starts. West India and Panama securities are discredited in 
the markct upon the passing of the Preference and Ordinary 
dividends. 

Coming to the miscellaneous markets, British Electric Tractions 
owe at least part of their rise from 14 to 16 to the veiled hand of 
American financiers. The company’s issue of new shares was suc- 
cessfully made, and there is now a fairly free market in them. 
National Telephones started the century at 4§, but the bogey of 
Government competition led to so much selling that the price bas 
sunk to 34. Curiously enough, there was a slight advance after 
Mr. Austen Chamberlain's statement that the Government lines 
should be ready for work in August or September. Telegraph Con- 
structions at 38 are lower than they were on December 31st, 1900, 
when Telegraph Manufacturing stood at 103, the price at which 
they now stand. 

From this brief summary one comforting reflection stands boldly 
forth. If the finance of electrical enterprise can hold its ground 
with so slight a retrocession in times of all-round dulness, it can 
safely be relied upon to give a good account of itself when the next 
cycle of prosperity comes to the stock markets. | 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing = done 
Present B or Dividends for : P week 
Duane. NAME ohare: he last three years. rini rw à ned 2th, Tune aðu, 
1898. 1899 1900. Highest. | Lowest 
96,900 | African Direct Telegraph, 4 % Debe eo 100 iss .. {100 —103 100 —103 We 5 
119,700 Amason Telegraph 5 Y Debs., Nos. 1 to 1.27.0 Red. see | 100 — | 78 — 83 78 — 83 a — 
822,700/| Anglo-American Telegraph ...- - oes .. Stock £3 9s. 73/6 34 53 — 56 53 — 56 pm 5 
3,088,540! Do. i 6% Pref 928 “a .. Stock 6 % | 6 9516 98 —100 98 —100 991 | 98 
088, 540“ Do. do. Deferred re ste T um Pv 2 78. 5s. 104 — 102 10 — 103 104 10,5 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... ies 788 - 3 7 was 3à— 4 9$— 41 33 T. 
13,333,300$; Commercial Cable Gai ee "t ES $100 : .. 1175 —185 175 —185 sss Sis 
1,589,496! Do. do. Sterling 500 year 4 Y Deb. Stock Red. Stock . |101 —103 101 —103 1024 | 101} 
16,000 | Cuba Telegraph cus ea ve ees eis ..| 10 8 9 7 [4 ies 7— 8 7— 8 7 T 
6,000 Do. 10 Y Pref. ... ses 888 vis ..| 10 10 woe 143 — 153 | 144 — 153 vas «s 
12,931 Direct 5 ä eee TIT eee eee ove 5 4 4 % 4 % 3 =. 4 3 — 4 ees 0 00 
6,000 do. Oum Pret. ecc eee eos 5 eee ees see 9 — 10 9 — 10 oe Ty) 
80,000! me do. 43 Debs. 805 ves se: 50 aes ane .. |100 — 104%/100 —104 = s 
60,7107) Direct United States Cable see ..| 20 | 38% | 3 GH] 8 951 108— 102} 103 — 11 10153] 10% 
108,300/| Direct West India Cable, 44 Y Reg. Deb. we o5 100 4 we [100 —103 100 —103 e n: 
4,000,000 | Eastern Telegraph, Ord. Stock —... . o Stock 7 Y | 7:95 |... 140 —145 140 —145 143? 1423 
1,826,888 Do. 3 Pref. Stock T vis % 100 s ois . | 90 — 93 90 — 93 911 | 90 
1.432, 2681 Do. Mort. Deb. Stock Red. Stoch s .. |109 —113 |109 —113 1102 | ... 
30),000 | Eastern Extension, 3 and China Telegraph 10 7 7 7 N | 134— 14 134— 14 134 | 138 
820,000! Do. 1% Deb. Stock n i 1 uro Stock| ... sas . {111 —116 111 —116 ds 
Eastern and South African Te egraph, 4 ort. = = 
$00,0007 5 a 100| .. | .. | 100 —103 100 —103 | .. 
200,000! Do. 4 % Reg. Mt. Debs. (Mauritius Sub. )1—8,000 | 25 . 82 .. {100 — 103 100 —103% " ise 
180,227 | Globe Telegraph and Trust ... 188 $us ..| 10 | 5$ 5196 | ... 9i— 104 941 - 10} 913 9j 
180, 042 Do. do. 6% Pref. s ee ..| 10/6 ias .. |14$— 15] | 144 — 151 15à | 14% 
150,000 Great Northern Telegraph, of ME fari - Debs” 10 121 we 15 % | 31 — 33 3) — 32 908 vis 
Halifax and Bermuda Cable, 4j 1st ort. 
82,0002 within Nos. 1 to 1,200, ehe] 100 eee . eae 100 —103 100 -103 eee 
17,000 do-European Telegraph [IIl eee ‘ eee eee 25 10 % 10 y 4 10 % 43 T 47 43 — 47 ee eee 
100,000/| London Platino-Brasilian n Telegraph. 6 % Debs. ... . ..|100| ... iis O3 —106 |103 —106 5 iss 
72,680 Montevideo . Nos. 1 to 72,680 .. 1| .. | 2 eee i- 1 i— 1 , one 
86,492 Do. rapi 5% Pref., Nos. 1 to 86,492 114 5 ivi — 1 $— 1 - eee 
590,000 National 5 1 to 590, 000 eee coe eee eee 5 6 5 5 31— 34 3 — 34 35 310 
15,000 6 Cum. 1st Pref. eee eee eee 10 6 6 6 11 ered 12 11 — 12 T eee 
15,000 Do. 6 95 Cum. 2nd Pref. ... 10 | 6 6 6 11 — 12 11 — 12 T ae 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 5 41— 4| 4— 4} 4b | ... 
2, 000, O00, Do. St Deb. Stock Red. 588 Stock! 34 34 9i 89 — 92 89 — 92 Jis is 
500, 000“ Do. Deb. Stock Red... T 100 E 95 — 98 96 — 99 98 961 
171,504 | Oriental Telephone id Elec., Nos. 1 to 171, 504, fully paid 115 5 6 9 3— 1 i— 1 $ | 2. 
100,000! Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000 ... 100 ies 100 —103 100 —103 TS eoe 
11,839 Reuters. eee vee eee eee 8 5 % 5 % 5 % 7 75 8 xd 7 — 8 eee 
3,381 Submarine Cables Trust pee ees eee eee eee Cert. eee eee 125 —130 125 —130 eee 
58,000 | United River Plate Telephone ss 5 6 7 5 — 6% 5 — bi 57 54 
40,006 Do. do. 5 % Cum. pref. "Nos. 1—40, 000 b eee eee oe 43-- bt 4$— 53 sec eee 
179,9477 Do. do. 5 95 Debs. ... 585 .. Stock 925 . 103 —106 103 —106 105) | ... 
171,000 | West African Telegraph, 5 95 Debs... 100| . ss ‘ 98 —101 98 —101 "E whe 
30,008 | West Coast PA America, Nos. 1—30, 000 and 53 ,001—58, 008 24 | * - ` i— — A T 
150,000! Do. do. 4 Y Dets., 1—1 500 gua. by Bras. Bub. Tel. 100 | ... 992 .. |100 —103 100 —103 , 
75,0001 Do Debs. 2nd series, 1906 ove 100 eee eee oe 102 —105 102 —105 eee LII 
848,7771 Do. do. Deb. Stock Red. wes .. | 100] ... 102 —105 102 —105 E P 
88,321 West India and 8 elegraph eee eee eos eee 10 2 % 1 ee ü = § 8— ü eee eee 
94,563 Do. do. do. 6 Cum. lst Pref. eee 10 ect oe 5 — 6 5 — 6 vee ee 
4,669 Do, do. do. 6 Y Cum. 2nd Pref... 10 m ies — 3 — 5 3 — 5 31 i 
80,0002 Do. do. do 5 % Debes., Nos. 1 to 1, 800 100 ‘ . |103 —106 (103 —106 gus T 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & 5 Elec. Lt. Sup., Ord., 101 to 19,761 5 46 6 V 6 „ 7 — 84 74 — 8} i ase 
50.000 Btran y». Boy i m. 89€, 92, 99 „%%% 
50, 000 Charing 8250 and d pp y ses eee — 1 — eee e 
20,000 Do. do. do. 4195 Cum. Pref. b .. "T A 5ł— 5 53— 5 ses 
$4,000 *Chelsea Fiere Bupply, Ord. us ies 5616% 6 Y 52 6 — 5)— 6 63 
150,000! Do. do. b Deb. Stock Red. ... Stock ids .. |109 —112 109 —112 T 
70,579 City of London É Electric Lighting, . 40,001—110,579... | 10 6 45 075, | 84— 9} 8$ — 94 8% 8l 
40,000 Do. 6 Y Cum. Pref., 1 to 40,000 . 10 6 %16% | 128— 134 | 124 — 134 - $e 
400,000 Do. 5 % Deb. Btock, Bcrip. (iss. at £115) ‘all paid s) Sade TE .. |122 —127 |122 —127 j iss 
40,000 d of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 n 4 1 „ 8§— 84 — M 185 
20,000 do. do. 6 95 Pref., 40,001—60,000 10 6 6 „ 6 % | 11g— 128 12 — 13 124 | ... 
200,000? D 44 % Deb. Stock, Prov. Certs (all paid) Bd. je vis .. 105 —108 105 —108 i = 
35,500 | Edmundson's Elec. Corp., Ord. Siares ie 5/6905 6 51— 52 51— 52 ; ao 
20,000 Do. do. 6 95 Cum. Pref. = "x NEC Vs D^ 54— 5} 51— 5 ; dis 
120,000 Do. do. 44 % 1st Mort. | Deb. Btock. ** | 100 ‘ 104 —107 1104 —107 si is 
21,000 ! Kensington and Hoe UM ee Elec ie, Oru... 5 114— 124 111— 124 si fs 
90,000 Do. do. 4% Deb. Stock Stock ; ; 102 — 105 102 —105 : - 
110,000 | London Electric Bupply Corporation, Limited, Ord.  ... Si s m i 11— 12 11— 14 i 885 
49,840 Do. do. do. do. 6% Pref. 5/6925 | .. 4— 5 4— b - TT 
250,000! Do. do. do. 4% 1st Mt. Db. Stock Rd. Stoch 96 —100 xd| 96 —100 " we 
85,000 aaa oe Electric Supply, 101 to 62,500 we 10 5 * 5 * 6 3 134— 14, 133— 14} 144 | 133 
220,0002 44 Mo posue Btock 110 —113 110 —113 "T d 
250,000! De, 33% Mort. Deb. Stock Red. iss Stock -— 96 — 99 96 — 99 ae 
6,452 | Notting Hill Electric Lighting vas ..| 10,6 7 154— 164 151 — 163 a3 
40,000 | St. James’s and Pall Mall Electric Light, Ord. 8 as 5 148% (144% 14 15 — 16 15 — 16 158 
20,000 Do. do. 7 228 Pref., 20,081 to 40,080 5 7: 7 7 84— 3 — 10 91 $ 
150,0007 Do. do. 34 * Deb. Btock Red. eee 00 eee TII [TII —101 98 —101 eee . 
12,000 | Smithfield Market Elect. Pod Ord.  ... 955 vis 5|. , 2 — 9i 2 — 2i i is 
50,0007 Do. do. Deb. eee eee 100 a TI oe 80 vet ty 90 80 — 90 IT 
Bouth London Electricity 8 eee iss B. | ue ‘ee -— 2)— 3 24— 3i 820 i 
79,900 | Westminster Electric Supply, , 101 to 80,000... ess 5 12 95 13 95 10495 | 12 — 13 12 — 13 124 | 123 
* Bubject to Founders —— on Léverpool Btock 
P Dividends marked 1 are for ar eoncioting of the Nr pet 8 the B RS 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Dividends for osing 


Closing 
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ue 8 Share. ‘he last three years. June oh. June zom. | June 26th, 1901. 
1 | 1898. | 1809. | 1900. Highest | Lowest 
20,000 | British Aluminium 7 % Cum. Pref. . 10 ... Pe iis 71— 83 71— 8 ay om 
300,0007 Do. do. 5 & 1st Mort. Deb. Stock Bed. Stock T . | 85 — 93 89 — 93 ies m 
45,000 | British Electric Traction 10| 6 8 * 8 3 % | 9 %| 15 — 16 141— 153 l543,| 15,5 
50,000 Do. do. 6 Cum. Pref. . | 10 .. | 12 — 13 12 — 13 1256 12% 
350,000? Do. do. 5 Y Perpetual Debenture Stock ... Stock .. 121 —124 |122 —125 124 | 123% 
70,000 | British Insulated Wire Ord. . axe 5 15 5 * 20 0% xo 5 * 91— 101 94 — 10} ses a 
70,000 Do. do. 6 % Cum. Pref. eee 2 00 E . 5 za 61 6 — 63 61 eee 
90,000 | Brush Elecl Enging., Ord., 1 to 90,000 eis 2 l— 13 1$— 138 M T 
90,000 Do. do. Non cum. 6 B Pref., 1 to 90,000 aa 2 6 6 4 23— 28 2à — 28 a 5 
125,0001 Do. do. 4j b. Stock . Stock 103 —108 1103 —108 „ 
108,710 Do. do. 4i pua 2nd Deb. Stock Stock .. 101 —104 101 —104 ves is 
30,000 | Callender's Cable Construction shares, Nos. 1—90, 000 5 15 5 % 15 5 x 15 5 % 14 — 15 14 —15 144 
40,000 Do. do. 5 % Cum. Pref. ais "T b 54— 6 53— 6 5g 4H 
90,0007 Do. do. 41 95 1st Mort. Deb. Btock F Red ^. {Stock 109 —113 109 —113 ees iis 
206,297 | Central London Railway, Shares .. | 10 91— 9ł 92— 93 9} 93 
78,708 Do. do. Pref. half shares. iux 5 44— 5 4$— bł 5 aes 
78,703 Do. do. Def. do. " T b 4b— 5} 4i— 5} n 
855,000 | City and South London Railway Btock 2 14%, 14% 55 — 57 55 — 57 ape 
37,500 | Do. do. Ord. shares Nos. 22 501 to 60, 000 . 10 ies 51— 51 61— 5 53 
54,000 . & Co., Nos. 31 54, 000 3| 6 [i 74% 31— 4 34— 4 34 
: b 1st Mort. Reg. Debs., 1 to 900 of ` 8 
100,0007 £100, and 901 to 11,000 of £50 red Ra T" ds 102 —105 102 —107 ees ei 
99,261 | Edison & Swan Utd. El. Legt., “A” shares, £3 pd. 1 to 99, 261 5 6 6 1— 14 1— 1} 1} 13 
17,139 Do. do. do. “ A” Shares, 01—017,139 5 6 6 2 — 3 2 — 3 ate bs 
944,023! Do. do. do. 4% Deb. Stock Red eve 100 TI 2.. 87 — 89 87 — 89 toe oe 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. cae Ms 100| .. - 94 — 98 94 — 98 - aks 
112,100 | Electric Construction, 1 to 112,100 ... : 6 6% 12— 23 1g— 23 m ase 
25,000 Do. do. j Cum. Pref., 1 to 25,000... s 7 ge ste 24— 3 24— 3 see - 
182,500; Do. ' do. Perp. 1st Mort. Deb. Btock TT c kes s.i .. {101 —104 100 —103 T owe 
35,000 | Henley's (W. a Neis Works, Ord. ... m .| .6) 14 9$ 15 Y 20 V 154— 164 153 — 163. 161 : 
85,000 Do. do. 4$ B Pref. ... 1 ng * 53— 6 5 6 T zs 
50,0002 Do. = do. 44 Mort. Deb. Stock. Stock 107 —111 107 —111 Ves HS 
50,000 | India-Rubber, Gutta-Percha and Telegraph T e| 10 10 * 10 9 21 — 22 21 — 22 21,, 218 
900,000; Do. do. do. 4 % 1st Mort. Deb. . | 100 . ]|101 —104 101 —104 e ss 
97,500 tLiverpool Overhead Railway, Ord. ... bes 10 34 38% 315 8 — 81 83 — 8} " see 
10,000 f Do. do. Pref., £10 paid 10 . | 124— 133 13 — 13d ds "T 
$Rosling, Appleby & Fynn 6 96 Cum. Pref. . £1 6 . — 19/- to 20/- | ... as 
$7,350 | Telegraph Construction and Maintenance 12 15 v, 15 [4 174% 36 — 40 36 — 40 39 5 
150, 000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 iii .. |102 —105 |102 —105 ER "T 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5| 8 %|12 / 12 %| 10 — 11 |10— 11 102 ... 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000.. 5 8 53— 6 6 
840,000. Waterloo and City Railway, Ord. Stock  ... ..|100| 8 * 3 * 9 * 93 — 96 93 — 96 or 


t Quotations on Liverpool 8tock Exchange. t Unless otherwise stated all shares are fully paid. 


§ From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Tel 


hone Construction and Maintenance, A 
National Electrio 


Wiring, 19/6 paid, 11— ij. 
* From Birmingham Share List, 


Oldham, Ashton, and Hyde Eleotrio nerd 1218 Ord., 16$ —16j. 


pd.), 10—11. 
P. Parker, 210 (fully paid), 16}. 
Bank rate of discount 34 per cent. June 6th, 1901). 


— ——— ——— tee 


MARKET QUOTATIONS, Wednesday, June 26th. 


CHEMICALS, &o | This week. | Last week. Inc. or Dec. | METALS, &o, (continued.) This week. Last week. Ino. or Dec. 
3 
a Acid, H orio per owt. 5 L7 · oe g Copper Sheet sà va per ton £85 £85 ae 
& „ Nitric se per owt. 92). sj. ae 9 » per ton £85 £85 id 
& ,, Orxalio . per owt. 82/- 82/- "- e ik (Eleotrolytio) Bars per ton £823 £83 és 
& „ Sulphario per owt. 6/6 6/6 e n is Sheets per ton £90 290 ae 
a Ammo reg out per owt. J- . 6 n " Rod sji ton £84 £84 ee 
a Ammonia, uriate (crystal) .. per ton £88 10 £88 10 ê n " H.O. Wire per Ib. ae 1 s 
& [T] 9 per ton £80 £80 f Ebonite Rod .. ee ee ee per lb. - ^ oe 
a Bleachin powder „per ton £1 £1 f à Bheet per lb. 5J- 5j- iy 
a Bisulphide of per ton £15 £15 n German Silver Wire per Ib. L6 Fh EN 
a Borax per ton £15 £15 . h Gutta-percha fine . ee per lb, 8/- - x 
a Bensole (90 96) per gal. qj- q/- h India-rubber, fared fine Ks per lb. 8/9 413 41. iuc. 
a „ ( per gal. 6/6 6/6 1 Iron, Charooal Sh per ton £18 18 si 
a Copper Sulphate per ton £28 £ $4 , Pig (Cleveland v warrants) . per 44/2 44/104 | 83d. dec 
a Lead, Nitrate. .. per ton £24 £24 ee i n „ according to per ton From £11 | From 11 - 
a „ White Sugar . per ton £81 £81 "S $ , Sorap,heavy..  ..  .. perton| 70/- to 72/6 | 70/- to 13/6 vs 
a 1 N .. per pal. en = vs $ -, Wire, galvanised No.8 .. per ton Pd TN 21 aS - 
a Me per gal. 
a Naphlha, Solvent (00% at 180 C). Per 5/6 5/6 g Lead, English Ingot — ... per ton! (^ia i56 £1215 I 
a Potash, Bichromate, in casks.. T P ae 9 n " ae .. perton| £13 10 £18 10 ae 
a „ Caustic (15/9096) . per ton m Manganin Wire No. 98 .. . por Id. 8j- 8j- is 
a n Bisulphave per ton £85 £85 g Mercury "m 8 . per bot. £926 £938 vs 
& Shellac s per owt. 61/- 61/- d Mica (in original cases), small lb. | Bd. to 9d. | 8d. to 9d. v 
a Bulphate of ‘Magnesia .. per ton 24 10 £4 10 d n " „ medium per Ib. 1/9 to 3/9 | 1/910 9/9 S 
a Sulphur, Sublimed Flowers per ton £6 £6 d „ a » largo .. per lb rn to 7/8 | 8/810 7/8 m 
3 " 5 per ton £5 10 86 10 p Phosphor Bronse, piaia castings per Ib. | 1/04 to 1/8 101 to 1/8 a 
50 8 T .. per ton £5 £5 p " ro & per Ib Pror to 1/4 1 1/4 an 
i Soda, Caste (white 70%) .. perton £10 15 £10 15 p 1 “ú mpc avert per | oe m 1/8 € 
a n UN sis per ton £8 £8 o Platinum per oz. £41 - 
» Bichromate, casks per lb. Ad. 944. p Silicium Bronze Wire per lb [03 | 108d. to 1.03 
í Steel, Magnet, sop ang todesc'p'n per — 0 om. m 418 to £40 
METALS. &o. „„ 2191 10 to! 2187 10 . 
| | g Tin, block per ton 132 |:o 4182 jg] | 10/- dec. 
b Aluminium Wire, in ton lots.. per ton £ | g T ne. T .. per lb 1/6 1/6 952 
b Bheet, in ton lots Led ton 191 | £191 os. 1 to is per lb 1/9 3,9 
p Babbitt metal ufi ton | £75 to 8110 £75 to £140. ies | p 5 Whites inue iriction Metals — 
” Brasa rolled metal’ $012 basis per lb. 44. | 7. | ad. ine. “White Ant” brand . per ton] £35 to £65| £3510 88 
Tube (braz per lb. lud. lud, eis j oon Cotton, Pin. F les. 101b. binal's per ib. 84d, eM. Hrs 
oon „ (solid drawn) per lb, sia. | p. Bost Flax per lb. 6d. : 2d 
e „ Wire, basis per lb : ; j „  Hemp,8plylülbs .. per lb. : ad, 
: Tubes (brased) .. Per lb lid. ild. | Í n» Russian, 10 lbs. .. per lb. . d. 
( drawn) .. per Ib row 1084. d Jute, 18) lbs. rove per ton! £i45 2146 
? Copper Bars (beet selected) .. per ton i | zino, Bh't. (Vielle Montagne bnd.) per ton| £22 10 £22 10 
i 
e Mesere. G. Boor & India-Rabber, G. k 3 Teleg. oT k Messrs. Morris Achby, Limited 
veupoliod by o Messrs. » Bolton & Sona, supplied by Meoesrs. Jack ona Till, supplied by = Messrs. P, Ormiston & Sons. 
1 — & Sons, P & Lows, o Mestre. Johnson, Matthey & Con Lid, 
8 . Bmith & Oc. Í Means Had Yeo AOO, 9 The Pho pbor Brosse Commany Led 
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INSTITUTION OF ELECTRICAL 
ENGINEERS. 


STORAGE BATTERIES IN ELECTRIC 
POWER STATIONS CONTROLLED BY 
REVERSIBLE BOOSTERS. 


By J. S. HIGHFIELD, Member. 
(Puper read May 9th, 1901.) 
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( Continued from page 1081.) 
Tuts booster is used in series with the battery 


; : . ee EA = ain, CE ne a 
at all times when the plant is running, or when 6e aM up CL = "iti iD 
"y CE gia TATA À 
e i ip Er 


regulation is necessary wben the battery alone is à 
driving the load. The curves, figs. 11, 12, 13 dos 


. * (ul l Vs 

show the results obtained. The curves shown are 3 pd pepe cres S eps -FÉsM-BEA — joc 
for a Friday and Saturday load, and hence indicate L 11 v a ea ie 4 | i TH 2 scm IE 50 
the working when the variations of the load are V ä Bu x 


ost violent. The curves have b lot from 
Ls 5 e been plotted Fig. 11.—Curves suowisG Loap ON GENERATOR, LINE AND BATTERY 


readings taken on Elliotts Weston instruments, 
: PERATING TRACTIO) AD WITH REVERSIBLE BOOSTER. 
one observer reading each instrument. © After DODRATIN CTION Loap WITH V9 


operating the line from 11 p.m. on Thursday Generator—125 Kw. shunt wound. 

night, the night load consistiug of late cars up to Battery —240 cells, 450 amperes per hour. 

lam., and about 50 Hp. of motors at a colliery, Booster 25 kw. capacity. 

and the early cars from 4.30 a.m. to 6.30 a.m. on Cars on Line—One with 2:25 m P. motors for 52 passengers. 
Friday morning, a 125-Kw. shunt-wound unit was = 19 with 2:35 1. p. motors for 79 passengers. 
connected, and run at full load till 2 p.m., the " (Readings taken Friday, March 1st, 1901, morning.) 


battery during the time from 6.30 to 8 a.m. gaining 
a certain amount of charge; from 2 p.m. a 215-Kw. 00 


shunt-wound unit took the load running with from | | ca Ie m d EJ T d d . * 
300 to 350 amperes, the battery gaining in charge 3 aai d Te i 
] = . 
REN 
a 


charged The figures relating to the day's work 


are as follows :— 9. t+ 


till shutting down at 11 p.m., when it ended fully 
— 


——— | 


Minimum „ á ... 20 KW. . 
There is some difliculty in accurately metering 1— ttt tpt tt N mua JU SER 
the battery units, owing to. the violent changes - BA ; VAY, 
in the strength and direction of the current. ‘The ERREN AL ACRES ALTES ERA B Aid. 
above figures were obtained from two Thomson- Er dis CCC . 
Houston watt-hour meters in series, provided m N 
with pawls to admit of revolution in one direction p l TRE 21 Sue Y we 
only. The generator units were measured on BA 322 or oh beh al (oleae lobe keane 
an Aron meter, and the booster and line anits — 9 —— — — 
5 | C 


Rx E 

Unit ted ted to 2,119 — - T ae m 

nits genera amounted to 2, B 

„ to line „ „ 2045 Pres AT ELI ee ER 
Battery charge 95 „ 272 5 EISE ES 

» discharge „ „ 31s 1 1 
Used by booster motor — 66 IERRA B NEM MEEENEYSEH 1225 EBENEN 
Maximum load on line 352 KW UV NE MN 

E L BN. ! 
2 


From March 2nd to March 31st the figures s 75 TE. 
obtained were as follows :— Fia. 233 Stovia Loap ox GENERATOR, LINE, AND BATTERY, 
Units generated ... . 65,615 OPERATING TRACTION LOAD WITH REVERSIBLE BOOSTER. 
„ sent to line . 01,665 Generator—210 kw. shunt wound. 
» used by booster ... 2,034 Battery —240 cella, 450 amperes per hour. 
„ charge e — 10,517 Booster—25 Kw. capacity. 
» discharge ... e. 8,560 Cars on line—Two with 2:25-H.»P. motors for 52 passengers. 
Giving the following percentages :— „ 23 with 2:35-n.r. motors for 79 passengers. 
= z. 4 i As (Readings taken Saturday, March 22nd, 1901, afternoon.) 
$98 cti 223 2 8 2 7 
"£9 TR Pe? 2 2 aug 
2 2 S 2 2 2 — DH PA 3 100 40 
S Sc c Cig #%5 FGE NN TEAR Abh ee NBN E oHm ae 
28 = $ A 2 Q m Booster Voce are | 
3 of ——— raf 5 
9% S31 16 139 — 84 — j nuc TA imu 
50 d 
The difference between units generated aud jè FF oo TERESE 
units irs to line is, of course, due to the 1. ES NN ENNEEEIEEME HUE 57555 
units used by the booster motor and the units EN EM SAS xx 
lost in the battery ; the fi Esso Kids 22 ame one — EN 
y ; the figures, it will be noted, in 


i 


check one another very closely; the former Lee uet 
figure is 3,950 units, and the latter 3,991 units. NE 
The slight discrepancy is accounted for by the fact SUERTE Id — — 
that the units metered to the line are read on an mus : 


ampere-hour meter, and an error in the line JJ!!! eee ERE REUS E 
pressure would affect the tigure. All the other JJ co dE esed de dec eo d boa 
readings are taken on watt-hour meters. The E N -HH HHHH- à 

SPE SPOT ATT TE 
average specific gravity was 1°205 when the cells A 
were fully charged. At the end of the month the 


battery efficiency is really rather higher than 81'4 
avea 
0 ^ w, 
specific gravity had risen to 1210, showing that 27 E H 7 EY EE TAPER. moet | o 
more charging was given than would have been $ 1 8 x: i 
necessary if sullicieut charge had been given pus T4 YMINE ZEB Hj 1 2 8 
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» 4M 


Aattary rd 
E 
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per cent. At the beginning of the month the 
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during the previous month. The small percentage 500, SEM IM 

of energy taken by the booster motor is con- 

firmed over a long period, as shown by the Fie 13.—CuBvEgs Snowing LO on GENERATOR, LINE, AND BaTTBRY, 
additional figures in the appendix. The per- OPERATING TRACTION LOAD WITH REVERSIBLE BOOSTER 

centage of the whole number of units generated Generator—210 Kw. shunt-wound. 

which passed through the battery is also rather Battery —240 cells, 450 amperes per hour. 

surprising, considering that the battery takes Booster—25 Kw. capacity. 

more than one-half of the maximum line load. Cars on line—One with 2:25-n.P. motors for 52 passengers. 

Referring to the appendix figures,I should say that „ 21 with 235-1 r. motors for 79 passengers. 


the booster described in the paper was put to work (Readings taken Friday, March 1st, 1901, afternoon.) 
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Fic. 15.—WoORKING WITH BOOSTER. 
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Fia. 14.—WOBEKING WITHOUT BOOSTER. 


Recorder Curves for Traction Load worked with Battery and Reversible Booster. 
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Fic. 16.—RECORDER CURVES FROM GENERATOR BATTERY AND REVERSIBLE BOOSTER ON TBAMWAY LOAD. 


Generator 125 Kw. 


in the middle of August. Before that time a small booster of the 
same type was used with a battery giving 100 amperes at the one- 
hour rate. This battery frequently gave discharges of 170 amperes. 
This was the first booster made of the type described, and was of 
an experimental nature. Unfortunately, I had not arranged for the 
metering of all the units at that time, and, therefore, no figures 
relating to its operation are available. 

Figs. 14, 15, 16, 17 show curves photographically reproduced from 
charts taken from Elliott recording instrumente ig. 14 shows 
the action of the battery without the reversible booster, the line 
55 being kept by hand from 490 to 550 volts. Without 

nd regulation, the variation on a shunt-wound generator would 


12 cars. 


be altogether too great if the battery were worked anywhere 
near the one-hour rate. Figs. 15, 16, 17 show the operation with 
the booster in the ordinary way of working. Unfortunately, the 
instrument on the generator was not of the latest type, fitted 
with a dash-pot, so that the quick changes which occur are some- 
what magnified. Errors in the engine governor also account for 
some variations. 

I should here note that the ultimate object of the booster is to 
correct for the varying characteristic of the battery: when in a 
partly charged condition, the battery characteristic is a falling 
one, somewhat similar to the characteristic of a -shunt-wound 
generator. The characteristic, however, varies according to the 


z a 


E 
| 
—— — 


ame 
"ii 
yt 


bem t€ 
^ 


mue 
— 
$94. 2 = 
m 
TI 


ung 


— 
= " 


roues 


Vol. 48. No. 1,231, Junx 28, 1901.] 


THE ELECTRICAL REVIEW. 


1127. 


state of charge of the battery. The reversible booster described 
serves to correct for the varying nature of the battery characteristic 
so as to make the characteristic of the battery and booster the same 
whatever the state of charge, and to make it either falling or flat, or 
rising over a wide range. By making the characteristic flat, the 
load on a shunt-wound generator working in parallel with the 
boosted battery will be nearly constant. By adjusting the booster 
so that the characteristic closely follows the characteristic of the 
generator, whether shunt or compound wourd, the load will be 
Shared by the battery as in the case of two generators in parallel. 


improvement in economy can be attained by a further levelling of 
the load by a battery. There may be special cases, for instance, 
where a small all-night service is worked, or where a peak, due to 
extra cars, exists at stated hours, which a battery could carry, and so 
save the use of extra boilers or engines for only one or two hours. 
In general, however, I am inclined to consider that the central 
station is not the correct place for a battery to be used with plant 
for this size of road. Consider the case where a system of town 
tramways, operating upwards of 400 cars, is driven from a single 
station situated reasonably near to the centre of the load, several of 
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d. ,. RECORDER CURVES FROM GENERATOR. BATTERY & REVERSIBLE BOOSTER. 
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Fic. 17.—RECOBDER CURVES FROM ({ENERATOR BATTERY AND REVERSIBLE Booster. 


There is one other point I should here refer to, that is the nature 
of the fluctuations of the current taken by the motor driving the 
booster. Since the number of cells used is 240, the boost on the 
top charge amounts to 100 volts, that is, the pressure is from 600 to 
620 volts on the cells when they are fully charged. The least 
pressure to which the battery falls on the heaviest discharges is 440 
volta, the boost on charge is therefore greater than on discharge, 
hence with the same current the motor takes more driving on charge 
than on discharge; and therefore, with the steady load on the 
generator, the charging current is never as great as the discharging 
current, as will be seen from the curves. The greatest observed 
current taken by the motor is 70 amperes, but this is unusual, the 
normal maximum not exceeding 50, or about 7 per cent. of the 
maximum load. 

The battery used consists of 240 cells, giving 450 amperes at a 
one-hour rate of discharge. The booster is rated for 200 amperes 
continuously, and will carry 450 amperes momentarily ; the brushes 
work without lead, and do not spark even when a current of 200 
amperes is passing without any field. 

In considering the use of batteries in connection with large 
plant operating roads with upwards of 400 cars, it is necessary to 
take into account the above-mentioned fact, that the load will be a 
fairly even one, and with properly designed engines very little 


the routes running out some six or more miles in various directions 
from the centre. Each route should be fed by its own feeders to 
obviate any breakdown on one route affecting the remainder; each 
route might account for 30 or 40 cars, the load on each set of feeders 
would be of the same character as the load on a small system with a 
load-factor of not more than 25 per cent. There is no doubt, there- 
fore, that given suitable sites, batteries in sub-stations worked as 
described above would serve to keep the load on the feeders con- 
stant, and since less than a third of the maximum current would be 
carried by the rails, the use of boosted rail-feeders would be 
obviated. 

The same arguments also apply to the case where the power- 
station is so far outside the area as to necessitate the use of converted 
high-tension currents: by using a suitable battery in the sub- 
stations the load on the converters could be kept constant, the 
rotaries would then operate more perfectly: they need not be of 
such great capacity as without batteries, and the high-tension 
feeders could be designed to carry the mean current instead of the 
maximum. 

A power station supplying energy to a railway, as distinguished 
from a tramway, will, in general, carry a load of the same character 
as that of a small tramway plant; but the fluctuations of the load 
will be of greater amount due to the greater energy taken in starting 
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the heavier vehicles. At the same time, it is more easy to arrange 
the running schedule for a railway than for a street tramway, so 
that only a few cars or trains start or ascend heavy grades 
simultaneously; the stops generally are less frequent, and the 
road is flatter than that obtaining in the ordinary tramway. 
The distances run will probably, however, be greater, and 
therefore the right place for batteries on a railway system will 
be in sub-stations situated near the load centres. 


(To be continued.) 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Fresidential Address delivered by Mn. W. A. CHAMEN, at 
Glasgow, June 19th, 1901. 


I HAVE to congratulate you upon the incorporation of this Associa- 
tion. We are starting into a new century and iuto a new reign as a 
newly incorporated body. Drawing up the memorandum and 
articles of association has been a work of great labour and has 
extended over some considerable time. Our honorary solicitor, 
Mr. Alderman Pearson, has carried the whole matter through for 
us in a most admirable manner, and we owe him for his toil and 
patience a great debt of gratitude which we shall find it hard to 
repay by anything we arc able to do in return. 

On looking over the addresses of the last two Presidents I find 
that the affairs of the Municipal Electrical Association and its work 
have been so fully and so ably dealt with, and that so many of the 
points indicated as requiring altention and providing work for the 
Association still occupy those same prominent positions, that I 
would ask those of you who were not present at the last two con- 
ventions to obtain copies of the Proceedings for the last two years 
from the secretary, if you have not already done so, and to read 
over those two addresses. I do not propose in this short address to 
draw yourattention tothe brief but importaut history of the Municipal 
Electrical Association and to its rapid progress, as was so very clearly 
done by your much respected Past-President, Mr. Mountain, to whom 
so great a measure of the success of this Association is due, owingtothe 
unflagging energy he displayed from the start as your first honorary 
secretary. I have, however, to congratulate you on the further 
large increase of membership from 77 committee members at last 
convention to 98, and from 142 engineer members of all classes to 
165 at the present time, our present total membership being thus 
264, or an addition of 55 since the last convention. This increase must 
be considered most satisfactory, and I think there are indications of 
a stil] further considerable increase during the coming year. I 
regret that we have to record the loss by death of one member, Mr. 
A. H. Roe, of Bury St. Edmunds. 

We have suffered some losses through members resigning their 
positions as corporation engineers to take up posts with companies 
or to practice as consulting engineers on their own account. More 
especially have we to lament in this way the loss of Mr. C. H. 
Wordingham, who was president, I believe, during the second year 
of our existence, and who was one of the founders of this Associa- 
tion. This is indeed a great loss to us, for the energy and ability 
which he brought into our meetings was of a kind not easily 
replaced. Mr. Wordingham was also treasurer of the Denevolent 
Fund, which owes its existence, I think, almost entirely to his 
efforts. Though not now one of us, I am glad to tell you that he 
continues to take great interest in our doings, and he has promised 
that he will, whenever possible, attend our conventions and join in 
our discussions. I am sure we all wish him that success in his new 
departure which he so well deserves. 

I have to draw the attention of our Associates to the fact that 
there bas not been that enthusiasm displayed by them in sending in 
papers competing for the prizes offered by the Association, in 
consequence of which for the present year the Council have been 
obliged to suspend the award of the prize. This is a matter which, 
I trust, will receive your attention and be discussed at the business 
meeting on Friday evening. 

You will bave observed from the programme that there are fewer 
papers to be read and discussed at this meeting than there were at 
last year'sconvention. I believe you will allagree with the Council 
in thinking that it is better to have fewer subjects before us, aud 
longer time for discussing them, aud also that it is more satisfactory 
for the papers to be read to the meeting by their respective authors 
than to be held as read and discussed forthwith. The Council feel 
that we are likely to get far more useful discussions in this way, 
as all present will at least understand what it is that is being 
discussed. 

As already indicated, I do not propose in this short address to 
touch upon all the subjects which appear to require, during the 
present vear, the attention of this Association, as they have been 
already so clearly pointed out by your two past-presidents, Mr. 
Faraday Proctor and Mr. Mountain; but I ought, perhaps, to 
emphasise one of them, viz, the suspension of payments to sinking 
fund during course of construction and for two or three years after- 
wards. Many municipal electrical undertakings are feeling the 
burden, and I may say the unfairness, of being taxed during the first 
few years of their existence, while they are in a state either wholly 
or partially unproductive of revenue by being compelled to pay from 
the start their annual contribution to the siuking fund. While it is, 
of course, necessary that Parliament should take steps to ensure the 
paying off of the debt in a proper time, it does seem that it is rather 
unreasonable to enforce this annual payment from the very start ofthe 


L 


undertaking, when it must be so obvious that the concern has had no 
time or opportunity to bring in a revenue at all proportional to the 
capital which has been expended upon it. This question is now 
actively engaging the attention of the Council, and I do not know 
that I need to say more about it here, except to point out that it 
also arises in extensions of existing undertakings into new areas not 
previously supplied, and which require not ouly new mains but new 
generating stations, and, in fact, a new start and new loans for that 
specific purpose. l 

There is, however, one point which has not been touched upon by 
your two Past-Presidents, but which I should like specially to bring 
before your notice. I refer to the question of System Charging 
for Electricity.“ 

Doubtless this is a dry and uninteresting subject, and many of 
you will think that I might have chosen some engineering point 
arising out of the experience gained in carrying out the large new 
electricity works which have been now nearly completed ia this 
city, or in carrying on the supply from these works. Well, gentle- 
men, that after all is what I have done. We engincers naturally 
love our machinery, our maius and our whole plaut, but we soon 
find that our attention gets drawn also to other things, and chiefly 
to that all important question of money. It is of no use to leave 
this question to the purely commercial people. If we do so they 
soon come to us and say, “ How is it that you are always asking for 
more machinery, and thus wanting to increase the capital expendi- 
ture? Why wou't you get more units out of the plant you have 
already installed ? The undertaking grows, it is true, but if vou 
go on at this rate, we shall never get the price down. What is the 
meaning of it?” You all know the answer. The poor engineer 
has to say: “ Well, every winter the maximum load goes on iucreas- 
ing, and we must have the plant if we are to meet the maximum 
demand that will be made upon us next December." If the engi- 
neer leaves the matter at that, the comme:cial man goes off 
grumbling, and saving that“ he supposes it cau't be helped, and 
that the electric lighting is a poor business,” and so the matter ends 
for the time being. 

Many of my colleagues in this Association have, however, not 
been content to leave this question undealt with, aud have set to 
work to explain that it is ouly for about three or four months in the 
year that the machinery is all at work, and then only for a few 
hours each day at anything like full load, so that the only way in 
which more units can-be got out of the plant is by finding some 
demand which shall make longer use of it. The commercial people 
see this, and try systems of discounts in order to encourage large 
consumers, but still the trouble remains, and the engineer gets dis- 
liked for pointing out a difficulty and suggesting no remedy. The 
whole business, therefore, settles comfortably down on his shoulders, 
and he has in the end to suggest some remedy. 

The question of price at first sight seems a very simple matter; 
total up the cost of coal, wages, repairs, and petty store bills for 
the year, and add all the capital charges (i.e., interest and sinking- 
fund) and the management expeuses ; divide chis sum by the number 
of units sold, and the result is the cost per unit. Add to this what- 
ever margin is deemed necessary, aud the result is the price per 
unit. Such a method of arriving at the selling price of electricity 
possesses one advantage-—.viz, that it is simple. That, however, 
seems to be all that cau be said for it. ; 

It is known to everyone that as a rule the greater the quantity of any 
commodity that can be sold, the lower will be the cost of producing. 
it, but the real reason why this is so is understood by comparatively 
few. There is, for instance, the well-kuown tale of the old woman 
who said that she made a loss on every article she sold, and that it 
was only the quantity of business she did which enabled her to get 
hor living. As she is not commonly reported to have become 
bankrupt, it is ‘presumed that she had grasped the principle 
correctly, but was not able to understand the exact way in which it 
worked, or, at any rate, to properly express it in words. Doubtless, 
she would have lost heavily if she had not been able to sell the 
quantity she spoke of, and for a sale of half that quantity she 
might have required to increase the price in order to make any 
protit, or, indeed, to avoid making any loss; so that up to that 
point she was correct in saying she made a loss on every article she 
sold. I do not think this old woman ever sold electricity, but I 
have no doubt that if that problem had been thrust upon her, she 
would have displayed the same sagacity, and would have adapted 
herself to the altered circumstances. She might have been a most 
useful member of an electricity committee. , 

We may here note a few facts before proceeding. I quote figures 
from the electricity department of Glasgow as being the readiest at 
hand. The number of units of electricity sold during the year just 
concluded (May 31st) was, roughly, 64 millions. The maximum 
load occurred during November, December and January at 5 o’clock 
on each night except Saturdays and Sundays. The plant used 
(allowing ample spares and stand-bys), if continuously in use at full 
load, would bave produced some 81 million units in the year, and 
this extra 744 million. units could have been sold probably at a 
profit to the existing consumers if they could have taken it for the 
low price of about id. per unit without any additional capital 
expenditure or increased management expenses of any kind. Of 
course, I do not suggest that we could ever hope to sell such a 
quantity as this, but there is a long stretch between 64 millions aud 
81 millions, and we might sell more than we do. Let us look a 
little more closely, though briefly, iuto some of the figures. The 
cost of buildings, plaut (including spare) and maius ruus out aL 
present at about £114 per kilowatt. This figure, of course, varies 
from time to time, and will go down again wuen fair proportions 
become established between the cost of sites, buildiugs, ma hinery 
and mans, perhaps to £80 or less. It is already down to about 
£104. This, however, does not affect us just now. 

The standing charges, beiug interest, sinking fund, wages, renta, 
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rates and taxes, management expenses, and repairs amount together 
to, say, £8 3s. per kilowatt per annum. This figure is arrived at by 
taking out the individual maximum demands of the consumers and 
dividing the total standing charges by the sum of them. Yon will 
note that the sum of the consumers’ maximum demands is greater 
than the actual maximum demand upon the generating plant by 
about 25 per cent., which we may take to mean, roughly speaking, 
that some 25 per cent. of the consumera eithor do not come on at 
all, or, at least, not to their full extent, until after the time of maxi- 
mum demand upon the generating stations is past. You will note, 
therefore, that in apportioning the standiny charges per kilowatt 
due allowance is made forthis fact, and the standing charges are 
less than they would be by about 25 per cent. on account of this 
diversity factor. This shows the advantage which consumers get by 
taking the supply from a common source. Let us now consider a 
few different classes of consumers, and see how they use their light, 
taking, in each case, their maximum demand, for the sake of argu- 
ment, as 1 KW., aud finding out what number of hours’ use per day 
tLe quantity of units they each consume is equivalent to, spreading 
our investigations, of course, over the whole year. We fiud the 
following :— 


Street lighting (all night), 101 hours per day, 3,832 units per ann. 
Public house is "EN. 2 


77 » y » » 


Restaurant eee e. 4 ” 55 1.460 n n 
Domestic consumer say 3 " ji 1,005 „ " 
Theatre. fos s, 2 9 " 730 „ 10 
Office oe i ae i x " 365 „ is 

Total ... 4% 39,807. 55 ii 


These figures are simply examples, being easy to follow, but they 
are not quite accurate. For instance, many of the offices average 
less than half an hour, while domestic consumers average only about 
24 hours; but we need not worry about fractions for our present 
purpose. Suppose we had a small concern with these six different con- 
sumers as partners; the maximum demand of cach is the same, viz., 
1 xw., and the standing charge of £8 3s. is incurred by each, quite 
irrespective of the amount of electricity consumed, and we have 
already seen that by combining together, this standing charge is 
reduced below what it would beif each had his own plant, owing to the 
fact that the theatre does not want light when the office does, and 
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that the following would be about the proportions of the cost of coal 
for the different consumers :— 


Street lighting ... ‘51d. per unit. 


Public house nied e .. 51d. 5 
Restaurant con us an .. ‘62d. " 
Domestic consumer. n .. ‘69d. 8 
Theatre ... sue ae P . 77d. 10 
Office... : . ‘84d. 


These costs include carting and handling of the coal and remova 


of the ashes, &c. The strect lighting should really be a lower figure, - 


but no information was at hand at the time the figures were obtained, 
so that it was put in the same as for a five-hour consumer. .In 
passing, I may say that during the paet six months one-third of the 
coal we have consumed has been wasted practically through inter- 
mittent and varying loads. If we now make up the accounts for 
these six consumers, we find they come out as follows:— 


————————————————————————————————————————— 


Class. z units used ing cosa Total rage of led. 
£ yee! charge.’ bills charge. | per Total 


„ bills, | unit. bills. 


{ 

| E s. d. K s. d.] E s. dj d. £ s. d. 

Street lighting 104 8,832 8 8 0 8 11016 410 102! 29 6 10 
Publie house bi 123 8 8 0 3 17 613 0 6 1:57 | 14 0 0 
Restaurant. 4; 1460 8 803121111511 194 11 4 0 
Domestic consumer | 8: 1,095 8 8 03 21111 5 11345 8 8 0 
Theatro .. . 2 730 8 3 0 2 61010 9:0 3.42 512 0 
Ofee.. 1 . 1 665 V 216 0 
| 8 18 om ens e n 6 10 


9,807 n 


It may be objected that I have not taken into account water, 
oil, &c., but these are small, and will make no material difference 
to the result. 

You will observe that the street-lighting consumer pays an 
average price of 1:02 pence per unit, and the office an average price 
of 6°14 pence per unit, aud that the other consumers vary between 
these two extremes. It seems to me that for lighting purposes 
this method of looking at the matter is a fair and just one. 
An electrical engineer of long experience made the following 
remark in discussing this troublesome question with 
me some few months ago. There are," he said, 
“two principles upon which consumers can be 
charged. One is that of dividing the total costs for 
the year by the number of units sold. That is to 
say, to charge an average price (which works out at 
about 4d. per unit). The other is that of approxi- 
mating the charge to each consumer to the cost of 
supplying him.” I think that expresses our position 
exactly, but which of these principles are we to work 


between very wide limits, and this mostly on account 
1.000.000 of the very short use which is made of the plant by 
many of the consumers. If you take out the average 
cost per unit from the table I have given you it will 
come to only 1:84d. per unit. If you charge this 
uniform price, however, you will be charging the 
street lighting with over £29 instead of £16, and the 
office will be let off with £6 14s. instead of paying 
£9 88. 6d, and you must remember that in actual 
fact the proportions of these different classes of 
consumers are by no means what are given you in 


maximum demand occupied in street lighting and 
another two-sixths in five-hour and four-hour con- 
sumers? If you take my table and adapt it to your 
own circumstances, I do not think any of you will be 
able to work out an average of 1:84d. per unit. 

By using a sliding scale of charge in Glasgow the 
cost of producing our 64 million units in the year just 
concluded works out at about 3'18d. per unit, or 
perhaps less, and we have estimated on selling 
9,000,000 units for next year at an average cost of 
production of 2:61d. per unit. The charges are 6d. for 
the first 365 hours'use per annum of the maximum 
demand and ld. thereafter, with, however, uniform 
rates of 34d. for domestic consumers, theatres and 
halls, 3d. for churches, and 13d. for power. Many 


NONSE of our consumers, however, will be paying only about 

DIAGRAM OF Gas AND ELECTRICITY. 2d. per unit for lighting under the sliding scale. Do 
— —— —.—— indicates make of gas. you think we should be able to keep them at 33d., or 
SEEN: * i Slecttical odipu " perhaps 4d., or do you think we should go on 


that the domestic consumer also does not fully light up when the 
others are at their maximum. It seems to me, therefore, that these 
partners as ordinary business men would each agree to pay £8 3s. 
per annum in a lump sum plus the working costs according to the 
number of units consumed in each case. 

Let us look, however, at the question of coal. I am obliged to 
put before you some figures obtained some time ago, which while 
they certainly would be somewhat less at the present time, will 
serve for our present purpose. The cost of coal per unit for the 
various different classes of consumers is greater for the short-hour 
ones than for the long-hour ones, owing to the waste which occurs 
in getting up steam for such short runs, and in running plant at 
light loads. From careful tests which have been made, I believe 


increasing our output at the rate of 50 per cent. per 
annum, as we have done for the last two years, if we reverted to a 
uniform rate? I am afraid we should not. 

Power supply seems to me to be a different question, not simply 
because it is a day load, and in use, perhaps, more in summer than 
in winter, but because there is no natural law which forces it to 
come on at à maximum far in excess of its normal at any particular 
time of the day, a feature which is so very strongly marked in 
the case of lighting. The diagram shows in dotted lines the total 
load curve which includes both electric lighting and power ona 
day in last December, and you will observe how sharp a peak 
occurs about 5 o'clock. What is the reason of this? It is probably 
that the very short office load and the early closing shop load are 
both just on in addition to everything else. Business men are in 


upon? I bave shown you in a rough and ready 
manner, without any pretence, of course, to a close 
1,100.000 degree of accuracy, how the costs per unit must vary . 
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signiug their letters, and clerks are all hard at work finishing off 
with the greatest possible haste, lest they should be guilty of any 
unpunctuality in getting away at the usual time. At this time 
probably every light in these offices is in use, though only for a very 
short time, for shortly after six o'clock the load is down again to a 
much lower point. In the summer, and during the greater part of 
the year, this does not happen. As soon as daylight draws out to 
five o'clock, this nightmare of a load is gone until next winter. In 
Glasgow. we have a load of the kind to the value of about 1,540 Kw., 
i.e, we have consumers of this very short-hour class who require 
this amount of plaut to supply them, and whose average 
use per day is just half an hour. They consume 248,543 
units per annum, which brings in at 6d. per unit the sum of 46, 208, 
or about 37 per cent. upon the capital expended to supply them. 
It is certain that if there were no consumers using current for 
longer hours than these the concern would become bankrupt in a 
very short time, even with a charge of 8d. per unit. I need not 
point out that this five o'clock peak contains practically all our 
consumers except churches, theatres, halls and places of amuse- 
ment, and domestic consumers to some extent, as they do not light 
up fully as a rule until later. In fact, all but 25 per cent. are 
drawing a supply at this time. The conditions under which light 
is required cause this awkward peak, and they cannot be altered. 
The proportions of the peak to the whole diagram can, however, be 
reduced by getting on a greater number of consumers who use cur- 
rent longer. Power supply is a most excellent way of producing 
this result if we can get enough of it. In Glasgow up to date we 
have about 1,894 H.P. connected to our mains. It does not cease at 
five o'clock in the winter, and does not therefore simply fill in our 
load diagram in the shallow places. If it did this it might enable 
us to charge a uniform rate for everybody. It has no peak of its 
own, however. It goes on from morning to evening with the same 
variations, of course due to those motors which are used intermit- 
tently, but these variations average out in a reasonable way, as there 
is no circumstance which compels nearly the whole of the motors, 
whether in continuous or in iutermittent use, to come on together 
either at five o'clock or at any other time. If we had a power load 
only to deal with, there would not be this peak trouble, and it would 
seem possible, saving only that a maxinum charge of, say, £2 per 
annum, should be made to cover interest on cost of meter, &c., to do 
all that can be wanted for all ordinary purposes by means of a 
scale much more nearly approaching a uniform price than the light- 
ing one. Forany purpose requiring a supply for 24 hours per day, 
it would seem to be unfair to make the same charge as for such 
intermittent use as is experienced in the case of hoists, so than an 
absolutely uniform rate might not be found satisfactory. 

There has been an attempt to arrange a sliding scale of charging 
by means of meters which work on a different dial at certain hours, 
so that all units recorded on the second dial can be charged for at a 
higher price, these being the unita consumed on the peak load ; but 
up to the present no one has succeeded in producing a sutticiently 
cheap and satisfactory two-rate meter, so far as I am aware. 
Besides, if the system comes to be closely inquired into, I think it 
will be found that it does not fulfil thé necessary requirements, and 
also that it is very difficult to decide as to how the arrangement 
should be worked during other months of the year than November, 
December and January, that is to say, if the maximum price is to 
be charged between the hours of 4 and 6 p.m. during those months, 
during what hours is it to be charged in the other months of the 
year ? It does not seem to me to take a grip of the correct principle, 
for it would result in charging a long-hour consumer the additional 
price during part of the 24 hours, for the simple reason that some- 
body else wants to make use of the plant which is supplying him, 
and makes him pay extra for the other consumer's shortcomings. 

I must admit that I have not had occasion to think out this 
system of two-rate meters fully, and I simply mention it as one 
that should receive consideration in dealing with this subject. It 
may be that there are ways of getting over these difficulties. 

You are aware that the Power Bills which have been recently 
passed by Parliament contain clauses to the effect that for the first 
400 hours’ use per quarter of the maximum demand quantity the 
price shall not exceed 3d. per unit, and that for all further quantity 
the price shall not exceed 2d. per unit. This is very taking to the 
public eye, but where is the magic wand which enables the power 
companies to produce energy so wonderfully cheap, while we are 
unable to do 80?  Thetrick is very simple. There is no deception. 
The Bills contain other clauses which allow the companies to pick 
and choose their consumers, and to make contracts with them in a 
way we cannot do. Of course, the companies say they do not want 
to supply light, and would not on any account wish to interfere 
with the corporations who already do so. They obviously wish to 
get the supply of power, and would willingly come into any muni- 
cipality, and supply it at low rates, leaving the corporations to 
supply light at much higher prices, which, however, might still not 
pay. They are willing to supply light, too, under certain conditions 
if asked, and, no doubt, the price would be a favourable one, but 
what would the conditions be? They would be found to work out 
so that only long-hour demands, such as street lighting or other all- 
night lighting,could be supplied under them. 

Is it not, therefore, a question whether it is right to allow these 
Bills to go through in this way ? Surely the fact that they are tied 
down in price is against the general public interest. It would have 
been better, it seems to me, to have allowed them a higher maximum 
price, and to have bound them down closer to supply on a sliding 
scale the general wants of the community, no matter whether for 
lighting or power. I would, in fact, put it to you that while, for 
power p only, the 3d. and 2d. tariff may be good enough, 
there should be in all these Bills a special scale for lighting, not 
perhaps with a maximum price per unit at all—for that may 
work unfairly to the company, but with a fixed charge per kilowatt 


per annum of, say, £8 or £9, or such other figure as may be found 
necessary, and ld., or perhaps 2d., per unit for all current supplied. 
This is the principle first enunciated, I believe, by the late Dr. John 
Hopkinson. The principle of fixing a maximum price per unit, at 
any rate, for lighting purposes, does not seem to me to be a desir- 
able one at all, and it introduces complications in accounts which 
are entirely avoided by the other method, and at the same time 
there is a simplicity and justice about the £8 per kilowatt of maxi- 
mum demand per annum which I have always found consumers of 
the longer hour class to understand very readily. The fixed charge 
may be called a plant rental," being, in fact, nothing but a rent for 
the plant which they use, and which must be kept for their use 
whether they want it all the year round or not. If you explain 
to a house factor that not paying the “plant rental,” when you do 
not want to use the plant, is like declining to pay a proportion of 
your house rent for such time as you may be absent at the coast or 
elsewhere in the summer, he takes in the situation at once. 

The question of storage might under different circumstances 
affect the matter to some extent, but, so far as I have been able to 
see, there is not much assistance to be got in that direction at 
present. 

Iam indebted to Mr. Wilson for the gas load diagram now before 
you. It is taken from the Dawsholm Gas Works, Glasgow, on a 
December day. The straight line across the sheet shows the 
" make" of gas. Storage in this case is an immense advantage, hut 
we must not jump to the conclusion that storage would get us out 
of our difficulty as regards systems of charge. Look at the whole 
diagram. It is so ditferent from ours, presumably because of the 
almost universal use of gas, owing to which a much better average 
load or load factor is obtained. It is probable, too, that our 
existence is of some assistance to the gas undertaking, as we have 
relieved it of so many of the short-hour and unprofitable consumers. 
It is not to be expected that our gas friends will take any great 
amount of pleasure in perusing our eliding scale arrangements, 
because by means of them we shall probably obtain more long-hour 
consumers, and help to relieve them of some of the profitable as well 
as the unprofitable ones. 

I ougbt, before concluding, to mention the name of Mr. Arthur 
Wright, our first President and the inventor of the maximum 
demand indicator, an instrument which has becn of great assistance 
in the arrangement of sliding scales in the most equitable manner, 
by enabling us to charge only upon the actual maximum demand 
the consumer makes, and not upon the size of his installatión. 

I do not know whether I have susceeded in making the reasons 
for a sliding scale and against a uniform rate any clearer than they 
were, but the matter does seem to be of such importance that I 
hope some of you will take it up, and perhaps read a paper at our 
next convention, so that we may get a good discussion upon it. 


UNINSULATED RETURNS IN A TRAMWAY SYSTEM. 


By JoHn H. RIDER, 
Chief Electrical Engineer, London County Council Tramways. 


THE general regulations prescribed by the Board of Trade, under. 
the provisions of the Tramways Acts, include, amongst others, 
ciauses which relate to the employment of uninsulated metallic 
return circuits of low resistance. Such returns, in the shape of the 
tramway rails, are, up to the present, in universal use in this 
country, and consequently the clauses mentioned are of universal 
application. 

It is provided that the uninsulated return shall be connected with 
the negative terminal of the generator, and that all parts of the 
return circuit which do not consist of the rails shall be insulated, 
unless of such cross-sectional area as will reduce the difference of 
potential between the ends of the uninsulated retarn below 7 volts. 
This is also the maximum pressure allowed between the ends of the 
uninsulated return farthest from and nearest to the generating 
station. 

Excepting, perhaps, that the maximum allowed is too high, no 
fault can be found with these requirements, as uuless the differences 
of potential be kept low, excessive earth currente will flow, causing 
considerable damage to any metal pipes in the vicinity. The earth, 
being more or less a conductor, practically connects all buried metal 
near the track to the rails. Unless great care be taken, therefore, 
the return current leaks out from the rails and flows through any 
other metal which may be lying in the neighbourhood of the track. 
Being no respecter of paths, it has been even known to make use of 
the lead sheathiug of the tramway feeders. 

The mere passage of the current through these irregular paths 
does no barni, but at all points where the current leaves the rails or 
the pipes or the sheathing, corrosion takes place by reason of 
electrolytic action. The number of places at which the current 
flows into or out of the rails or pipes, is entirely & question of 
relative resistances (or of conductivities) between the various paths 
open to the current, and at each place of leaving, corrosion goes on. 
The only way to prevent leakage currents, is to make the proper 
path of so low a resistance, that the difference of potential between 
any two points is at all times exceedingly small. The requirements 
of the Board of Trade in this particular are most reasonable, and 
the engineer who thoroughly appreciates the position will 
endeavour to bring the maximum below this amount, for other 
reasons than to comply with the regulations. 

In the opinion of the writer, however, some of the other regula- 
tions are not only unnecessary, but even undesirable, as for instance 
those relating to the earthing of the negative bus bar. Regulation 
No. 5 says :—“ When any part of a return is uninsulated it shall be 
connected with the negative terminal of the generator, aud in such 
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case the negative terminal of the generator shall also be directly 
connected, through the current indicator hereinafter mentioned, to 
two separate earth connections which shall be placed uot less than 
20 yards apart. Provided that in place of two ‘such earth con- 
nections the corporation (or company) may make one connection to 
a main for water supply of not less than 3 in. internal diameter, &c." 
Regulation No. 6 says:—'' When the return is partly or entirely 
uninsulated, the corporation (or company) shall in the construction 
and maintenance of the tramway (a) so separate the uninsulated 
return from the general mass of earth, and from any pipe in the 
vicinity ; (6) so connect together the several lengths of the rails; 
fc) adopt such means for reducing the difference produced by the 
current between the potential of the uninsulated return at any one 
point, and the potential of the uninsulated return at any other 
point; and (d) so maintain the efficiency of the earth connections 
specified in the preceding regulation (No. 5) as to fultil the follow- 
ing conditions, viz.:—(1) That the current passing from the earth 
connections through the indicator to the generator shall not at any 
time exceed either two amperes per mile of single tramway line, or 
5 per cent. of the total current output of the station. (2) That if 
at any time and at any place a test be made by connecting a 
galvanometer or other current indicator to the uniusulated returu 
and to any pipe in the vicinity, it shall always be possible to 
reverse the direction of any current indicated, by interposing a 
battery of three Leclanché cells connected in series if the direction 
of the current is from the return to the pipe, or by interposing one 
Leclauché cell if the direction of the current is from the pipe to the 
return. 

In order to provide a continuous indication that the condition 
(1) is complied with, the corporation (or company) shall place in a 
conspicuous position, a suitable, properly-connected, and correctly- 
marked current indicator, and shall keep it connected during the 
whole time the line is charged.“ 

Condition (2) is, of course, merely intended to show that the 
earth connection is maintained in good order. 

It will be observed that the current coming back from the rails, 
rid the earth, to the negative bus bar, must not exceed a certain 
value. The strength of this earth current will depend entirely 
upon two things:—‘1) The difference of potential between the rails 
and the negative bus bar; and (2) the resistance of the earth path. 
The former is the fall of pressure on the return feeder, whicb, 
although it may be only a small amount from the point of view of 
economy in transmission, may be enough to send a large current 
back through the earth, particularly if the resistance of the earth 
path be low. This may readily happen on account of the existence 
of water or gas pipes near the return feeder, and particularly when 
a water pipe is used as the earth plate at the generating station. 

In the case of the Plymouth electric tramways, where the shortest 
return feeder is 760 yards long, being connected to the rails at their 
nearest point to the generating station, the resistance between the 
rails and the earth plate (water pipe) is only about 0:5 ohm. It 
was found that 25 per cent. of the return current came back through 
the earth. 

Now the resistance of the earth path can be made practically 
infinite by the simple expedient of removing the earth connection 
from the negative bus bar. 

Regulation No 6 (1) is apparently intended to protect gas and 
water pipes, by ensuring that no current (or only a very small 
amount) shall come back through the earth to the generators. 
Regulation No. 5 practically invites such current, and provides 
means for its measurement. If the earth connection be removed 
from the negative bus bar, no current can come back through the 
earth. Why, then, should the connection be made? 

The Board of Trade regulations appear to provide for an earth 
connection at the wrong place. When the return circuit of a tram- 
way system consists partly of uninsulated raila and partly of insu- 
lated cables, the insulated part should be kept insulated except at 
the point where it joins the uninsulated part, and there the earth 
connection should be made rather than at the other end where it ia 
joined to the negative bus bar. 

With more than one return feeder, negative boosters may be 
necessary, to keep the pointa of earth connection at the rails at about 
the same potential. Earth currents would then be practically non- 
existent. With only one return feeder no negative booster would 
be needed, unless it were desired to reduce the fall of pressure for 
economical reasons. In this case it would depend entirely upon the 
length of the return feeder, as to whether it would be better to add 
to its cross-section, or to use a negative booster. In the majority of 
cases the latter would probably prove the better way. 

If the ventilation of this subject by the Incorporated Municipal 
Electrical Association should result in a moditication of the Board 
of Trade regulations, then this short paper will not have been written 


in vain. 


[As we announced in our last issue, the Board of Trade had 
anticipated Mr. Hider's points.—E vs. ELEC. R&v.] 


Hoylake.—The minutes of the Electric Supply Com- 
mittee of the Hoylake and West Kirby U.D.C., which came up for 
confirmation at the monthly meeting of the Council last week, con- 
tained an entry showing that the L.G.B. would not sanction loans 
to defray the cost of wiring the premises of private consumers. In 
view of this, the Committee had considered offers from local con- 
tractors for the wiring of premises under a proposed system of 
deferred paymente, and recommended that the offer of Messrs. 
Brewer & Brunt, Hoylake, should be accepted. Exception was 
taken to the recommendation by Mr. J. F. Smith on the grounds that 


. it would be unduly favouring one firm, and that not more than 2 or 
3 per cent. of the consumers would require such assistance as it was 


proposed to afford. The minutes were, however, contirmed. 


Rowland Telegraphic Co.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


REW PATENTS, 190j. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


11.888. ‘Improvements in regulators for electric or other motors operating 
air or other.tluid compressors.” P. M. Jvsrice. (The Long Arm” System 
Company, United States.) June 10th. 


11,845. “Improvements in or reluting to electric wire switch couplings." 
A.J. ADKINS. June 10th. 

11,847. “Improvements in or relating to electrostatic instruments." G.L. 
AnbENBROOKE. June l0th. Complete.) 

11,854. “Improved automatic electric cut-out for overhead wires or con- 
duc'ors.” D.A.Lowr&R:. June 10th. 

11,257, “Improvements in armature windings for dynamo-electric machines.” 


E. AkNoup and F. COLLISUHONN. June 10th. 


11,922. “Improvements in or relating to electric meters, motors and methods 
of compensating for phase displaced currents. L. Gutmann. June llth. 
(Complete.) 


11,925. “Improvements in apparatus for connecting the ends of electric 
cables and the like. H. H. LAKE. (F.H. Stillman, United States.) June llth. 
(Com plete.) 


11,331. “Improved method of regulating and controlling the speed or power 
of electric motors.“ W. L. ALLCRoFT. June llth. 

11,919. “Improvements in electric telegraph apparatus." 
Jude lith. (Complete.) 


11,051. Amperemeter for the registration of the maximum consumption of 
electrical energy.“ H. HELBERuorR. June llth. (Complete.) 


11,992. “Improvements in means for secentuating electrical contacts." 
Tur Britisn-THomson-Horeton Company, Limisen. (E. Thomson, United 
States.) June lzth. (Complete.) 

12,016. “ Framework for alternating current electrical machines.” BIEMENNS 


Bros. & Co., LiMiTED., (Siemens & Halske Aktiengesellsabaft, Germany.) 
June 12th. 


12,020. “Improvements in electricity meters.“ G. Hoox uA. June 12th. 

12,023. “ Improved mechanically operated and electrically controlled alarm 
apparatus.” . KIELPINSKI, Junel2th. (Complete.) 

12,061 “Improvements in etheric telegraphy.” Tue ScoTrisH WIRELESS 
ELECTRIC SYNDICATE, LIMITED, and W. Jamieson. June 138th. 


12,071. Electrical ignition and valve operating mechanism for oil or petrol 
engines for motor cycles.” S. Dr Joxc. (Date applied for under Patents, &o., 
Act, 1888, Seo. 103, December 22nd, 1900, being date of application in Belgium.) 
June 18th. (Complete.) 

12,0°8. Improved method of and means for taking electric current from 
transformers." G. Wetasuannx. (Date applied for under Patents, &c., Act, 
rone n 103, December óth, 1900, being date of application in France.“ 

une 13th. 


12,0899. “ Improvements in automatic electrical signalling apparatus for rail- 


F. H. Lirri. y tin. 


ways,” J. E. SrAONOLETTI. June 18th. 
12,094. Improvements in electric cables." F. T REMAIN. June 18th. 
12,119. A new or improved method of and combination of apparatus for 


translating and relaying telegraph cable signals." J.P.Gor1ox. June 13th. 


iComplete.) 

12,121. Machinery for pressing the copper regments and insulating strips 
of electric commutators into annular form." A. F. Percu. June 14th. 

12,1984. Improvements in or relating to electric arc lamps an electrodes 
therefor.” U.A. Lre. June lith. 

12,189. “ An improved device for the prevention of accidents from overt ead 
trolley wires." C. Jones. June l4th. 

12,153. Improvements in electrically propelled cycles, &uto-cars, and other 
like vehicles.” C. ADAMs-RaNDALL. June Iich. 

18,195. “Improvements in and in the construction of electrodes.“ W. P. 
Tuompson. (R. J. Golcher, Germany.) June lith. 

12,210. "Improvements in electrostatic separators.’ C. E. DoL BAR. June 
14th. (Complete.) 


12,317. 
Jane l4th. 

12,218. “Improvements in electric clocks and automatic alarm transmis- 
sion.” G. B. BowzrLL. June l4th. l 

12,220. ''Ímprovements in electric telegraphy.” 
June lith. (Complete.) 

12,228. “ Improvements in or connected with the fleld regulation of electro- 
dynamic machinery.“ J.C. WiLsoN, Jude lith. 


" Improvements in coin-actuated medical batteries.” N. M. Watson. 


P. M. Justice. (The 


12,230. “Improvements in ceiling roses for use in electric lighting.” J. W. 
GintBkRT. June 15th. 

12241. “Improved manufacture of electric illuminating bodies." W. 
Bok Hu. June léth. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir. 
mingham, price, post free, 9d. (in stamps). 


18,031. “ imprevemeate in driving and steering gear for olectrically-rr 

motor read vehi C. &uhistela and J. Vollmer. Dated September 21st, 1899. 
Relates to controlling and steer:ng levers for electrically propelled vehicles, the 
forward or backward movement of which lever controls the driving gear anc the 
rotary movement of which regulates the steering gear, "he fulcrumed tube is 
connected tothe controlling switch so that this switch is adjusted by forward 
and backward movement. The lever is held in any one of the several positions 
desired by the engagement of rounded notches in parte, one of which is held 
resiliently by & spring. In the tube is the steering shaft, which, in order to 
permit it to swing with the tube, is connected to the linkage for adjusting the 
steering wheels by a swivelling link. Modifications are described in which the 
link and the switch are adjusted by & rack and pinion. 2claims. 


19,103. "improvements in telephene conductors or cables." The Joint St: ok 
Company and J. Lappe and A. Hohnholz. Dated September 22nd, 1899. Cables for 
use with telephones have the conductors surrounded by an open spiral of iron 
or copper wire and an outer insulation of paper, &c. The spiral may be broken 
at various predetermined positions, and the wire is silk, &c., covered, or the 
conductor may be covered and the wire bare, 1 claim. 


18,112. “Improved filing mace or active material for the production of solid 
accumulator plates." C. F. P. Stendebsoh and H. M. F. Reitz. Dated September 
34nd, 1°99. In order to render the active material more cohesive and porous, 
saccharine matter, in addition to the usual binding materials, is added to it. 
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The binding material may be a mixture of glycerine and sulphuric acid. In 
order to shorten the drying process, the plates after having been dricd in the 
air are steeped in linseed oil, and are then formed in the usual way. 1 claim. 


18,189. '' Means and apparatus for olectrically-workieg vaeuum and air-preesure 
raliway brakes." Siemens Brothers & Co., Limited. (8 & Halske, Alktien, 
QGeselischaft.) Dated September 23rd, 1899. Relates to pneumatic brakes for 
electricallv-propelled trains. This apee ication is described at length, and is 
too complicated for purposes of abridgment. 13 claims. 

19,201. '' 1 In means for electrically Ir elook or similar 
mechanism.” British Themeon-Houston Company, Limited, and F. Holden. 
Dated September 95th, 1888. Winding mechanism for mainsprings, has one end 
attached to a post and the other to the arbour of a ratchet wheel engaged by a 
pawlon the first wheel of the movement. The mainspring arbour bears the 
arbour of an electro- magnet. and when the mainspring is unwound enough the 
circuit, which includes the frame plate, is completed by the contact between a 
wing piece on the armature and a magnetic strip which overlaps it. The closure 
of the circuit first occurs by the contact of lugs on the wing piece, with turned- 
down lugs on the strip, but it continues till the armature is nearly in the line of 
the poles, because the strip is attracted into contact with the wing. A con- 
denser and resistance are added to prevent sparking. In a modification 
specially adapted for use with alternating currents the attracted terminal is 
made much lighter, and the other wing of the armature first completes the 
circuit by momentary contact with a stiff terminal. 2 claims. 


19,285. ''improvements in rail honds fer electric raliways." T. J. MeTighe- 
Dated September 26th, 1899. Rail bonds are made in one piece by upsetting the 
ends of a length of wire or rod and then pressing them to form the beads, 
leaving a shoulder round the heads. The body is flattened, slit, and bent or 
opened out, and also may be crimped to add to the ftlexibiity. A conical 
countersink is made in the heads to facilitate the spread of the metal when they 
are inserted in the rails. 2 claims, 

19,354. ''improved th r with electric heating arrangement.” T. Timar. 
Dated September 26th, 1899. Thermophors with electric heating arrangements 
And used for beating provisions, electrilally-driven carriages, tramway vehicles, 
&c., are described as follows:— A doubled walled vessel contains the acetate of 


soda, &c., and has & non-conducting covering. The central chamber contains ' 


wires through which an electric current is passed, which melt the orystallised 
material. The wires may bc variously &rranged and may pass through tubes 
inserted in tbe double-walled vessel to start the crystallisation of the melted 
material, the vessel may be fitted with a pointed screw, which is withdrawn 
from and re-inserted into the material. As adapted for heating provisions, the 
vessel is provided with a central chamber, and is fitted with a lid. 1 claim. 


440. apparatus for periodica wolag electric current 
= of . M. Gane” ated Seem ber 27th, 1899. 
Relates to apparatus for producing electric current in a regular manner from an 
irregular source of wer, such as the wind. The motor shaft drives, through 
toothed gearing and a pawl, either one or a pair of chain pulleys, over which 
pass endless chains carrying a weight or weights. When the weights have been 
raised and carried over the pulley», the pawl becomes disengaged, and they 
descend on the other side, the device then acting as a weight motor, When 
the weights reach the bottom, the paw! again comes into engagement, and they 
are lifted asbefore. A gear-wheel rives the electric generator. 2 claims. 


8.446. t9 relating to elestrio lighting systome." A. Blonde! 
1 Wydts. Dated september rae In order to use lamps 
of low voltage—e.g., 20 volts—with a comparatively high tension in the mains, 
transformers are arranged in close proximity to each lamp or group of lamps. One 
arrangement comprises a main switch and transformers. The transformer may 
be placed on the wall or in the ceiling or wall-rose, or in the foot of a supporting 
standard. The transformers have preferably a single winding, with the lamp, or 
lamps, connected up with sections. The system 1s also adapted for groups of 
small lamps of about 3. . 4 claims. 


18,639. ‘improvements in connection with automatic electric olrcuit-breakers 
for automatically olosing the circuit after breaking." B. Hopkinson and E. Talbot. 
Dated September 28th, 1899. Relates to means for automatically closing 
magnetic circuit-breakers after they bave opened A circuit. An electromotor 
is connected to the circuit, and throogh a clutch or gearing closes the cut-out. 
In one arranyement the arm of the circuit-breaker is fixed on a shaft on which 
is also fixed a disc carrying an iron ring. Loose on the shaft is an iroa disc in 
which is embedded the coil. To this disc is attached a worm-wheel driven 
through gearing by a motor. The coil is conneoted to rings on which rub 
brushes carried by the brush-holder. A contact engages with a specially- 
arranged quadrant on the disc. With an abnormal ourrentthe core is raised 
and a catch released. The arm of the circuit-breaker is then thrown out by a 
spring and the circuit opened. Atthe same time a switch is opened and the 
fixed disc rotated, making contact with the contact. So long as the excessive 
current continues through the shunt coil of the circuit-breaker the core. is held 
up, but on the resumption of normal conditions the core falls and closes the 
switch. Current is now supplied to the coil of the magnetic clutch, and to the 
motor, the shaft is thus rotated and the arm moved to close the circuit. In a 
modifled arrangement the fine wire coil around the core is dispensed with. 
In another form of the invention two circuit-breakers are employed and are 
alternately closed by arms mounted on à shaft rotated by the motor. In 
order to prevent continuous rotation of the motor, a switch may be arranged to 
cut out the motor when both circuit-breakers are closed, 9 claims. 


18,818. “improvements in laminated armatures for dynamo-olectrio machines." 
J. Burke. Dated September 29th, 1899. A laminated armature core is provided 
with slots so arranged, that part of the magnetico flux is forced to follow a 
defined course for the purpose of increasing the magnetic saturation in the 
a'mature teeth, and also as a means for obtaining a more uniform distribution 
of the magnetic flux in the air-gap. The form of the slots may be considerably 
varied, and the invention may be applied both to toothed and to smooth arma: 

ure cores. 1 claim. 


. “Improvements in electro-magnetic wave apparatus.” J.T. A 
n A otis . Dated September vom 1899. Relates to the arrangement of 
oscillator and coherer in electro-magnetic radiation apparatus. The two oscil. 
lator spheres are mounted on adjustable supports, and situated in an oil bath, 
and separated by an insulatingscreen. The spheres are hollow, and are pro- 
vided with valves half drilled, so as to allow a number of small metal balls to 
he inserted or removed therefrom one ata time. The coherer consists of a tube 
with electrodes secured hermetically in the ende, the cohcring material con- 
sisting of a number of metal pellets of suitable sive and number to act syntoni: 
rally with the oscillator. Detohering may be obtained by a transverse perma. 
nent or intermittent magnetic feld. 6claims. 

. "improvements in lightning eondustors." K. W. Medyes. Dated 
RU Both, 1800. The M parte of lightning conductors are joined 
together by forming a trough round a tinned part of the conductor and its 
tonnecting portion, point, or other branch, and filling the trough with fusible 


metal. The trough or mould may be divided and capable of contraction by 


^crews in the case of attaching the conductor toa pipe. In attaching the con: 
ductor toa pipe. In attaching the conductor toa gutter, &c., a plastic ioint may 
be employed. In the case of ground plates, the plate muy have several parallel 
cuts, the portions being bent alternately so as to receive the conductor, which 
ig soldered into position. A ground connection consists of a tube driven into 
the ground and down which the sheathed conductor passes. The tube is packed 
with carbon, and the conductor is soldered to the cap. An elbow is supplied for 
keeping dirt out and for the supply of moisture. 2 claims. 


19,710. “improvements in wireless telegraphy.” $.@. Brown. Dated October 
9nd, 1809. Coherers for wireless telegraphy are constructed with magnetio 
contacts excited, preferably alternating or periodic currents. In one arrange: 
ment, two laminated pole-pieces have between them magnetic fllings such as 
nickel, the pole-pieces and filings being in some cases plated with gold or silver. 
The pole-pteces and filings may be arranged in an exhausted glass tube, or 
may immersed in oil or an electrolyte. The pole-pieces may have an 
external exciting yoke on which tbe coils are placed, and the magnet may be 
excited by direct current and de-coherence obtained by alternating. A permanent 
magones, either rota ing or tixed. may also be employed external to the tube, or 
a :Dagnetic chain may be formed between two pole. pieces, one of them having 
coils for direct and alternating currents. A singie-point magnetic coherer is 
Biso described in which de-coherence is obtained by an alternating current 
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magnet. The magnetic coherer may also be mechanically de-cohered. The 
receiver may be arranged to act through a drum relay with choking and curbing 
devices, as in high-speed cable working. A siphon recorder may also be used, 
Vibrating in a plane at right angles to the tape. A telephone may be used with 
the single-point coherer. A“ Weston" milliampere meter may also be used as 
3 5 j 155 pointer, being broadened, may cover and uncover a spot of 
18 . ) Claims. 


10,701. Improvemente le or retatiog te electrical ewitohes.” A. Hunter. 
Dated October nd, 1899. Switches of the tumbler type.—The base is formed 
with two projecting pieces, the former separating the contacts and carrying the 
support for the tumbler lever. The movable contact lever is pivoted to one of 
the two projecting pieces, and has a connecting oross-piece and an insulated 
crossbar. The tumbler lever presses on this Dar and is so shaped that the 
contact lever moves quickly at first and then more slowly. A spring gives & 
quick break, a positive movement being given bya loop. 5 olaims. 


19,785. ''Eleotro-ohemical! precess for cleansing metal surfaces.” V 
Elektricitats A leohaft and J. Klandy. Dated October 3rd, 1899. Pickling 
metals by.—A metal surface is electrolytically cleaned, by first suspending it as 
a cathode in a salt solution to remove grease, and afterwards using it as an 
anode or cathode, according to the metal under treatment, in an electrolytic 
cell containing an electrolyte which can be regenerated. When treating iron, 
copper, copper alloys, and similar metals, they are arranged as anodes, and the 
electrolyte 1s one which will attack the metal and form a soluble hydrate on the 
cathode. This hydrate will then combine with the acid of the metallic salt 
formed, precipitating the metallic hydrate, and reforming the origina) electro- 
lyte. For iron, sodium sulphate is the electrolyte employed. Zinc, aluminium, 
and like metals are treated when connected up as cathodes, unattackable 
anodes being employed. In this case, also, an insoluble hydrate of the metal is 
prcoipitetrd, by means of a secondary reaction between the soluble compound 
ormed at the cathode, such as zincate or aluminate, and the acid set free at the 
anode. The electrolyte is withdrawn, either continuously or intermittently, 
fined and filtered, and then returned to the cell. 5 claims. 


19,793. “improvements in or relating to the electric plating and buralehiag of 
oertain articles, and in ap to be used therein." B. 2 Fos and A. Round. 
Dated October 3rd, 1899. Plating small articles.—Refers to Speciflcation No. 
4,865, a.D. 1899, in which Albert chains, curb bracelets, necklets, and the like and 
gilded or otherwise coated in & rotating perforated barrel or the like, and con- 
sists (1) in imparting to the barrel by any suitable means, in addition to its 
rotary motion, an intermittent up-and-down, or oscillating motion, and (9) in 
dividing the barrel transversely or both tranversely and onge meina by par- 
titions. Rumbles and tumbling-barrels.—To obviate the hand burnishing of 
articles which have been electro-plated, they are placed in a small perforated 
vessel or barrel together with a quantity of steel balls or equivalent small bodies 
having a hard polished surface, and the barrel is rotated within a bath con- 
taining some suitable lubricant such as soap-suds. 3 claims. 


18,818. “ Improvements in the construction of wicks for oll lamps whioh are oloo- 
trieally lighted.” R. 0. Best. Dated October 8rd, 1809. Wicks for miners’ safety 
and other oil lamps which are ignited by electricity, are formed to act as elec- 
trical conductors, One or more strips of thin metal or foil are embedded in, or 
attached to, the cotton or other fabrio, one end of the strip projecting beyond 
the fabric to trail within, and to make contact with, the metallic oil reservoir. 


1 claim. 

18,8460. “A new or improved conduit termina! asd junction box for electric 
wires." R.-MoKean Themas. Dated October Brd, 1899. A junction or terminal 
box for the tubes employed in laying eleotrio conductors is formed in two parts 
fitting together, the face of one over the inner one. The two parte are each 
provided with semi-circular openings and projecting masks, or partially reduced 
portions for forming such openings. The lower surfaces ara radially raised and 
slotted. The front of the outer case has a raised portion, circujar in shape, and 
preferably provided with a detachable lid held in position by lags. The ends of 
the conduit-tubes are screwed and provided with circular nuts having central 
annular recesses which fit into the openings in the cases. The corners of the 
inner portion have guide-pieces for the outer case. 6 claimr, 


19,858. "Improvements in magnetic separators.” W. Clark. (C. F. Geurtsey.) 
Dated October 8rd, 1899. A separator comprising rotary magnets may 

submerged under water. Two drums of gun-metal or other non-magnetic 
material are secured by means of screws to the expanded ends of shafts which 
are mounted to rotate within stuffing-boxes fitted in the sides of a tank. The 


. Shafts formed of soft iron serve as the cores of electro-magnets, the ooils of 


which are stationary and are supported by brackets. The reduced ends of the 
shafts are connected by soft {iron bars, provided with apertures to receive the 
ends of the shafts. Series of tapering pole-pieces are seoured to the ends, and 
are partially embedded in recesses formed in au rd drums; or these 
pieces may be secured by means of white metal or the like. Tbe magnetic 
polarity of one set of pole-pieces is opposite to that of the other. The shafts 
are connected by means of pearing, and carry toothed wheels for driving the 
feed-rollers, arranged beneath the hoppers for supplying ores or other materials 
to be treated. Receivers for magnetic and non-magnetic materials respectively 
are arranged benesth the magnets. and fixed brushes serve to remove the 
magnetic materials adhering to the drums. The pole-pieces may form part of 
rings shrunk upon the shafts. 9 claims. 


18,887. ''improvements In or connected with telegraphic apparatus.” A. 0. 
Grehore and G. O. Squier. Dated October 8rd, 1899. Relates to automatic trans · 
mission with undirectional or alternating Rande currents by means of 
perforated or indented strips. In one arrangement of the apparatus the pulsating 
generator is connected to reversing-mechanism similar to that described in 
Specification No. 91,687, . p. 1808, the magnete being excited by the local 
circuits when either of the brushes passes over a perforation. The tape ia 
driven by gearing from the generator shaft, so as to produce the travel of one 
space for each semi-cycle. The position of the brushes may be adjusted as 

escribed in Specification No. 4,931, A. p. 1899. When alternating impulses ate 
employed, the reversing · mechanism may be controlled by polarised relays in 
local circuits with a battery and reversing-commutator. In another arrange 
ment, the battery commutator is omitted. Methods are described of obtainin 
pulsating unidirectional oi alternating ourrent from a constant source o 
current by means of resistances or cells connected to contact points swept over 
by a rotating brush attached to one line, the other line being connected to either 
one end or the centre of the source, Where an alternating source of current 
at a distance is employed, such source may be connected to a synchronous 
motor, and, if necessary, a rectifier. 5 olaims. 


19,941. '"Imprevemonts lu electric tramoare with overhead collectors.” W. H. Pick. 
Dated October Sth, 1899. A water-tight joint in a temporary or permanent roof 
of a tramcar, allowing angular and swivelling movements for the trolley pole, is 
formed by a dome, preferably made in two parts connected by tlanges and 
mounted concentrically with the standard on ball bearings in a Hanged rim. 
The pivoted trolley pole passes through a slot in the dome and an india-rubber 
sleeve, surround the slot and pole. I claim. 


20,002. “improvements in electric meters.” A. Dated October 5th: 
189, Motors, alternating current. In order to obtain a large difference of 
phase between the currents in the two windings of a single-phase motor, and 
consequently a powerful starting torque, one of the windin is placed in 
grooves in the iron body, which are either open or imperfectly closed, while the 
other winding is placed in grooves or holes, closed by a considerable amount of 
iron. 1 olaim. 


29,189. "improvements connected with ludieating er recerdiag and 
the speed ef olectrie railway cars er vehloles and ether machinery.” G. N. Ni 
Dated October 9th, 1899. Relates to means for indicating or recording and con: 
trolling the speed of electric rai: way cars or vehicles and other machinery. A 
sma!) dynamo-electric generator is driven by the electric motor or by the whe: ' 
axle, or other part operated thercby, and the current generated by the dynan 
is employed to actuate a deflecting electric indicator. In the form describ. 
the indicator arm traces & diagram on a chart, mounted ona revolving barr 
and graduated so as to indicate miles per hour. The circuit of the dynan 
also includes an automatic switch which cuts off the supply of current to th 
motor when the latter attains a certain speed. When the speed falls, tk 
automatic switch again closes the motor circult. An electric brake of an, 
snitehle type may be emp'oyed in conjunction with the automatic switch, 

claims. 
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